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S u m m a r y 
 
The objective of the study was to develop an easy-to-apply method for assessing the supplier-linked 

risk in the food business. The method as suggested in the study makes it possible to calculate, using simple 
mathematical tools, a level of risk involved in the cooperation with a particular supplier. The risk assess-
ment is based on six criteria set for every supplier: type of commodities or products provided by the sup-
plier; period of the cooperation with the supplier; systems applied by the supplier to assure quality and 
safety; past performance of the suppliers with respect to delayed deliveries, cancelled deliveries, and 
claimed deliveries owing to improper quality of raw materials. The method developed was validated in 
three companies: meat plant, dairy plant, and catering facility. A simple method was proposed to assess 
what risk a particular supplier could bring on the quality and safety of finished food product. This risk 
assessment method can be applied in different food businesses. The greatest benefit of the method devel-
oped consists in its ease of use and functionality. The suggested method can be used by small companies 
and it does not require any complicated calculations or advanced statistical techniques. The method can be 
very useful for enterprises; however, it has certain limitations such as knowledge and awareness of its 
users. 
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Introduction 

Risk assessment is a well-established concept in the literature, legal codes, and in 
the quality management standards. However, there are only a few practical examples 
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addressing risk assessment at the level of food business operators [10, 26] and in other 
areas. Based on Regulation (EC) No. 178/2002 [22], the European Food Safety Au-
thority (EFSA) assesses food and feed safety risk on a scientific basis. Therefore, 
a question arises as to how the representatives of catering businesses and food produc-
ers may adopt a similar approach to identify and mitigate the risk associated with their 
activities. 

Despite many food safety campaigns, educational, informative, audit, and certifi-
cation activities, food poisoning is still a major cause of diseases [9]. Maintaining food 
safety is connected with understanding the safety risks relevant to various food prod-
ucts and with recognizing the importance of risk mitigation [21]. Risk assessment by 
EFSA and by other national and international authorities should be based on scientific 
evidence and should be implemented in an objective, independent and clear way [22]. 
It focuses on the food safety and, thereby, it helps food business operators analyze the 
hazards associated with their products and develop systems (preventative measures, 
including HACCP) to control those hazards. Food business operators are required to 
carry out a hazard analysis, but various data suggest the adoption of the risk assessment 
approach by the food industry can perform a very useful function supporting the com-
pany’s performance and preventing food-borne diseases. The research carried out by 
Trafiałek and Przybylski [26] showed how risk assessment could be used to determine 
the cancer risk resulting from the intake of heterocyclic amines while consuming heat-
treated pork meat. In their study, Trafiałek and Pawłowska [25] proved the importance 
of risk assessment in determining the odds of mistakes committed by employees with 
insufficient training, and Kołożyn-Krajewska et al. [10] assessed the risk of using pro-
biotics in meat products. 

ISO 9004:2009 recommends that risk should be identified and strategies devel-
oped to diminish it in order to achieve a long term success in an organization. ISO 
9004 emphasises the importance of proven evidence when assessing suppliers, re-
sources, and decision making process. 

The suppliers play a significant role in food industry sectors. The quality of the 
final product is determined by many factors and one of the most important is the quali-
ty of raw materials used and the qualifications of suppliers. According to IFS or ISO 
22000, each organization should apply procedures to identify, choose and evaluate 
suppliers in order to guarantee the required quality of the products to be delivered or of 
raw materials that should meet the expectations of a given organization. Therefore, it is 
essential to effectively monitor the cooperation with the supplier as well as the quality 
of the delivered raw materials. Nowadays, food producers and food industry entrepre-
neurs have many food standards and specifications they must refer to, but they often 
lack the knowledge to assess the suppliers and to support their development [28]. 
Those authors suggest using third parties audits and relying on their results. However, 
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single audits of suppliers are not reliable enough as the mistakes may not be identified. 
In order to carry out risk assessment on suppliers, auditors need particular knowledge 
and skills that are different to those needed in the process of certification, where the 
only aspect checked is whether or not the supplier has an acceptable safety and quality 
management in place. Powell et al. [20] say that audits and inspections are insufficient 
to ensure food safety, and stress the importance of a “food safety culture” and risk-
based verification steps. Food safety is directly connected with consumer health. 

Access to safe and high-quality raw materials plays an important role in produc-
ing safe food and, from the economic point of view, it is directly connected with the 
reliability of suppliers. Linthorst and Telgen [15] suggest that one of the most effective 
strategies for overcoming the risk of delayed deliveries is the use of many different 
suppliers. The choice of suppliers is a very important management process in the food 
business and it requires well-structured operational procedures. Generally, there are 
two methods of choosing suppliers: “single sourcing”, i.e. one supplier can meet all the 
needs of the purchaser, and “multiple sourcing” where in order to decrease the risk of 
non-availability of raw materials, the purchaser buys raw materials from a few suppli-
ers [1]. Cooperating with suitable suppliers decreases the costs and improves competi-
tiveness [17]; thus, the purchase strategy is a critical activity for a company [4]. 

This paper presents the assessment of suppliers to food processors, who use sev-
eral suppliers (“multiple sourcing”). In contrast to the study carried by Meena et al. 
[17], in this study a simple method of assessing suppliers is suggested that does not 
require advanced mathematical calculations. 

The objective of the study was to develop a method of assessing the risk associat-
ed with the performance of suppliers and to verify its applicability to some food com-
panies. 

Materials and methods 

The risk associated with the supplier performance was assessed based on the qual-
ity and safety of food products-related criteria. The criteria were obtained from the 
literature and presented in the chapter presenting the results and discussion. The meth-
od of risk assessment was designed, tested, and validated according to the procedure 
scheme as presented in Fig. 1. 
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Fig. 1.  Risk assessment flowchart 
Rys. 1.  Schemat postępowania przy ocenie ryzyka 
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Developing matrix of risk level assessment (four risk 
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nieistotny 
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The proposed methodology for risk assessment was applied in three companies 
and its applicability was tested therein. One of the companies was a medium size (50-
249 employees) meat producing company based in Norway; the second one was a big 
(above 250 employees) dairy plant in Poland; the third one was a small Polish catering 
business. The factor to determine, which companies should be selected, was the will-
ingness of their managements to cooperate with the scientists and to give researchers 
access to all the data on their suppliers. In order to assess the risk related to the cooper-
ation with a particular supplier, the companies were asked to collect data on six suppli-
ers so that the motives for their choice of a supplier became evident [8]. Those facts 
were compiled using standard forms (Tab. 1); the companies were asked to complete 
them. 

 
Table 1.  Form containing data on supplier 
Tabela 1.  Formularz zawierający dane o dostawcy 
 

Supplier No. / Dostawca nr …………………………… 
Supplied material 
Dostarczany surowiec ……………… 

Category of raw material supplied by supplier 
Kategoria surowca dostawcy: 
□ raw material directly involved in production

surowiec bezpośrednio związany z produkcją 
□ raw material indirectly involved in production

surowiec pośrednio związany produkcją 
□ raw materials intended to come into contact with food

surowiec do kontaktu z żywnością 
□ general raw materials / surowiec ogólny 

Years of cooperation with supplier 
Lata współpracy z dostawcą 
□ 0-2 
□ 2-4 
□ 4-6 
□ 6-8 
□ above 8 / powyżej 8 

Total of all supplies from one supplier within last two months / Suma wszystkich dostaw od jednego 
dostawcy w ciągu ostatnich dwóch miesięcy……………………………… 
Food safety and quality assurance system and quality management system 
Systemy zapewnienia bezpieczeństwa i jakości żywności oraz zarządzania jakością 
□ GMP/GHP, HACCP implemented / Wdrożone zasady GMP/GHP, HACCP 
□ ISO 22000 system implemented / Wdrożony system ISO serii 22000 
□ Management systems implemented / Wdrożone systemy zarządzania 
Number of delayed deliveries from one supplier within two months / Liczba opóźnionych dostaw od 
jednego dostawcy w ciągu dwóch miesięcy…………………………… 
 Number of orders returned to one supplier within two months / Liczba zamowień zwróconych do 
dostawcy w ciągu dwóch miesięcy …………………………………. 
Number of claimed orders/deliveries from one supplier within two months / Liczba zamówień zare-
klamowanych od jednego dostawcy w ciągu dwóch miesięcy ………………………………… 

 

Results and discussion 

The smooth functioning of a company and the safety and quality of its products is 
substantially related to the selected suppliers. Berger et al. [3] studied the risk connect-
ed with the activity of suppliers that related to mistakes made by them. Their research 
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showed that the mistakes made by suppliers could have significant consequences for 
the enterprise. The quantitative model compared the costs of running a company and 
the costs caused by mistakes on the part of the suppliers. The results proved that the 
running costs increased when the number of suppliers increased although the risk of 
failure in a particular purchasing company decreased where there were more suppliers. 
[4]. The authors concluded that the cooperation with only one supplier put a company 
at risk since the production would have to stop due to lack of raw material, whereas 
cooperating with more suppliers increased the initial and running costs because of the 
need to manage a larger number of suppliers. 

The proposed method of risk assessment is based on estimating 6 criteria related 
to the performance of a particular supplier and relevant to the quality and safety of 
products. The criteria were: type of the raw material provided by the supplier; number 
of years of cooperation with a particular supplier; delayed deliveries; cancelled deliver-
ies; complained deliveries; systems used to assure and manage food quality and safety. 
In order to get a numerical value of the risk, the commonly employed priority method 
was applied using the estimated values of probability (P) and effect (E) in the follow-
ing equation [16]: 

RC = P x E          (1) 

where, as for the criterion C: 
Rc – are scores to rank the risk of this one criterion, which means that failures at the 
supplier level adversely affect the safety and quality of the finished products; 
P – are scores to rank the probability that such failures occur at the supplier level; 
E – quantifies to what extent those failures affect the quality and safety of finished 
products. 

Probability (P) and effect (E) are determined on the basis of subjective experi-
mental data or archive data from previous period using a 5-level scale (from 1 to 5). 
The proposed scores for ranking the probability and effects are shown in Tab. 2 and 3. 

Tab. 4 shows the guidelines to estimate the probability and the effect. 
The overall R risk for product quality and safety as affected by the performance at 

the supplier level can be calculated by totalling up the risk of each criterion using the 
following equation: 
 

 

where:  
RC is risk of one criterion; 
R is the level of the supplier-related risk; 
n is the number of suppliers. 
 

n=6

R =  
n=1

RC Σ (2)
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Table 2.  Levels of probability of adverse effect of criterion on quality and safety of finished products 
Tabela 2. Poziom prawdopodobieństwa niekorzystnego wpływu kryteriów na jakość i bezpieczeństwo 

produktów gotowych 
 

(P) Level of probability 
Poziom prawdopodobieństwa (P) 

Description / Opis 

1 Very low, almost impossible / Bardzo małe, prawie niemożliwe 

2 Low, insignificant / Małe, nieistotne 

3 Mild, medium / Łagodne, średnie 

4 High, significant / Duże, istotne 

5 Very high, serious / Bardzo duże, poważne 

 
 

Table 3. Levels of impact of criteria on quality and safety of final products 
Tabela 3. Poziom wpływu kryteriów na jakość i bezpieczeństwo produktów gotowych 
 

Levels of 
impact (E) 

Poziom 
wpływu (E) 

Impact effects of one criterion / Efekty wpływu jednego kryterium 

1 
Insignificant: no deterioration in quality and safety of final products, unimportant 

criterion / Nieistotne: brak pogorszenia jakości i bezpieczeństwa produktów  
finalnych, kryterium nieważne 

2 
Noticeable negative impact on quality and safety of products 

Zauważalny negatywny wpływ na jakość i bezpieczeństwo produktów 

3 

Significant, possible negative financial consequences, increase in number of claims 
owing to lack of quality and damage to health of consumers / Istotne możliwe 

negatywne konsekwencje finansowe, wzrost liczby reklamacji z powodu braku 
jakości i uszczerbku zdrowia konsumentów 

4 
Serious loss of quality and safety, financial consequences 

Poważna utrata jakości i bezpieczeństwa, konsekwencje finansowe 

5 

Very serious alert notification to be sent to RASFF, death or serious illness of  
consumer, compensation for consumer, loss of liquidity of company / Bardzo  

poważne zgłoszenie do system RASFF, śmierć lub poważne zachorowanie klienta, 
odszkodowanie dla klienta, utrata płynnosci finansowej firmy 

 
While using the suggested method, the overall risk was assessed on the basis of 

the matrix of risk assessment and categorized into four risk levels: severe, critical, 
moderate, and negligible (Fig. 2). 
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Table 4.  Guidelines to estimate probability and effect of criteria on quality and safety of final products 
Tabela 4.  Wytyczne do określania prawdopodobieństwa i wpływu kryteriów na jakość i bezpieczeństwo 

produktów końcowych 
 

Criterion / Kryterium Description / Opis P E RC 

Category of supplier 
Kategoria dostawcy 

General materials / Surowce ogólne 1 1 1 
Materials in contact with foods 

Materiały do kontaktu z żywnością 
2 2 4 

Indirect raw materials involved in 
production / Surowce pośrednio 

związane z produkcją 
4 4 16 

Direct raw materials involved in 
 production / Surowce bezpośrednio 

związane z produkcją 
5 5 25 

Number of years of cooperation with the supplier
Liczba lat współpracy z dostawcą 

Above 6 years / Powyżej 6 lat 1 1 1 
4 - 5 years / 4 - 5 lat 2 1 2 

1.5 - 3 years / 1,5 - 3 lat 3 1 3 
0.5 - 1 years / 0,5 - 1 roku 4 1 4 

Up to 0.5 year / Do 0,5 roku 5 2 10 

Delayed deliveries (number of delayed deliveries 
from one supplier / total of all supplies from 

supplier × 100 % 
Dostawy opóźnione (liczba dostaw opóźnionych 
od jednego dostawcy / suma wszystkich dostaw 

od dostawcy) × 100 % 

0 - 2 % 1 3 3 

2 - 10 % 2 3 6 

10 - 30 % 3 3 9 

30 - 50 % 4 3 12 

50 - 100 % 5 3 15 

Outstanding deliveries (number of outstanding 
orders not delivered by one supplier / total of all 

supplies from supplier) × 100 % 
Dostawy niezrealizowane (liczna zamówień 

niedostarczonych przez jednego dostawcę / suma 
wszystkich dostaw od dostawcy) × 100 % 

0 - 2 % 1 2 2 

2 - 10 % 2 2 4 

10 - 30 % 3 3 9 

30 - 50% 4 3 12 

50 - 100 % 5 3 15 

Complained deliveries (number of complained 
from one supplier / total of all complained sup-

plies from supplier) × 100 % 
Dostawy zareklamowane (liczba zareklamowa-

nych dostaw od dostawcy / suma wszystkich 
dostaw od dostawcy) × 100 % 

0 - 5 % 1 5 5 

5 - 10 % 2 5 10 

10 - 20 % 3 5 15 

20 - 50 % 4 5 20 

50 - 100 % 5 5 25 

Foods safety and quality assurance systems and 
management systems 

Systemy zapewnienia bezpieczeństwa i jakości 
oraz systemy zarządzania 

Lack of GMP/GHP, HACCP 
Brak GMP/GHP, HACCP 

5 5 25 

Lack of ISO 22000 / Brak ISO 22000 2 2 4 
Lack of management systems 
Brak systemów zarządzania 

1 1 1 

Implemented systems according to the 
forms filled by supplier 

Wdrożone systemy zgodnie z ankietą 
wypełnioną przez dostawcę 

0 0 0 
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Value of calculated risk 

Wartość obliczonego 
ryzyka 

(Rmin = 10, Rmax = 115) 

75 - 115     
56 - 75     
41 - 55     
10 - 40     

 1 2 3 4 
Negligible 
Nieistotny 

Moderate 
Umiarkowane 

Critical 
Krytyczne 

Severe 
Poważne 

Risk level / Poziom ryzyka 
 
Fig. 2.  Risk estimation matrix 
Rys. 2.  Matryca szacowania ryzyka 

 
Depending on the overall risk, certain actions towards the suppliers were recom-

mended. In the case of a severe risk, it is necessary to warn the supplier in writing that 
the cooperation with him is to be terminated and the negotiations with a new supplier 
should be initiated. It could also result in immediate termination of the agreement with 
a particular supplier and in replacing the suppliers. When a critical risk is reported, 
then, enough time should be given in order to more accurately check the incoming 
goods and indicators of the supplier performance. In addition, it is also advisable to 
send a written warning to the supplier. When a medium risk level occurs, it is recom-
mended to supervise and monitor the deliveries at the time they are supplied. If the 
suppliers are classified as those to represent a negligible risk, no special actions are 
recommended. 

Tab. 5 contains data about the suppliers as provided by the companies. Using the 
guidelines from Tab. 4, the values of probability and effect on the quality and safety of 
finished products were estimated and Equation 2 was applied to assess the overall risk 
associated with the particular supplier. The results show that none of the three validat-
ed enterprises cooperate with a supplier who could be defined as a severe risk supplier. 
Most suppliers ranked as representing a moderate or a negligible risk level. Only two 
suppliers were assessed as being at the critical risk level, namely the suppliers supply-
ing pork and beef meat to the meat processing plant. They delivered large amounts of 
perishable raw material prone to contamination with zoonotic agents; so, the score 
assigned to this category was 25. Moreover, the deliveries from the pork supplier fre-
quently caused complaints due to insufficient quality; thus, the score assigned to this 
category was 20. Pork is especially prone to foodborne hazards such as Salmonella, 
Staphylococcus aureus, and Clostridium perfringens [19]. Therefore, Wang et al. [29] 
suggested that the pork deliveries are CCP, even though no 100 % check for the occur-
rence of pathogenic bacteria is feasible, while Asefa et al. [2] defined it as a Control 
Point. At any rate, special supervision over those deliveries of such raw materials is 
compulsory, and a conformity certificate should accompany each shipment of raw pork 
[29]. Even in small pork processing plants, the application of ISO 22000 is of assis-



148 Joanna Trafiałek i wsp. 

tance, when developing effective hazard control methods [19]. According to Leat et al. 
[13], the cooperation between producers and retailers may cause the vulnerability of 
the supply chain of pork to decrease. 

In the case of the beef suppliers, a high risk was found in two criteria: delayed de-
liveries and complained deliveries. This fact can be linked to the currently observed 
trend in Europe where beef consumption gradually decreases and customer concerns 
about beef quality increases [27]. The beef safety is affected by a possible contamina-
tion by pathogens such as Salmonella, pathogenic E. coli (STEC, EHEC) [23] and it is 
necessary to implement an effective traceability system [5]. Therefore, in the meat 
plant, where the research was carried out, the assessed risk related to deliveries of beef 
of questionable quality was the highest. The suppliers of milk and lamb were ranked as 
the moderate risk level suppliers and the rest of suppliers were assessed as posing 
a negligible risk to the quality and safety of finished products. 

Risks associated with the suppliers of the dairy plant had only moderate or negli-
gible effects on the quality and safety of products manufactured in this plant. Even the 
risk related to the supplier of powdered milk (bulk raw material) was found to have 
little if any negative effect on the quality and safety of the finished products. In its 
form for suppliers, the above mentioned dairy plant declared to have implemented the 
ISO 22000 food management safety system; so, the risk associated with deficiencies in 
the safety management systems was estimated as minimal. The dairy plants in Poland 
have been paying a lot of attention to the high quality of their products for many years 
and have implemented systems to assure food safety; this fact beneficially impacted the 
quality level of their products [11]. The implementation of management systems im-
proves the level of food safety and decreases risks [18]. 

In the catering facility, except for the supplier who delivered sausages, all the 
suppliers represented a negligible level of risk. According to the documents provided, 
all the suppliers of this company implemented the HACCP system and the suppliers of 
cheese and onions implemented systems of quality management. Soriano et al. [24] 
showed that the implementation of the HACCP system improves the microbiological 
quality of meals. Catering facilities, which used an appropriate method to assess risk 
connected with the suppliers, paid very much attention to the quality of raw materials 
and carefully chose their suppliers [14]. 

The management of food safety and quality in companies should begin with iden-
tifying risks; next, preventative methods should be developed to control them. Of those 
methods, the selection of suppliers and the monitoring of their performance is an essen-
tial part. In many studies, there are described various methods to assess suppliers. For 
example, Ghodsypour and O’Brien [7] used “FAHP”, a fuzzy analytic hierarchy pro-
cess, to choose a supplier and they assessed the following criteria: costs, quality,  
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Table 5.  Testing results of risk assessment method in three companies 
Tabela 5.  Wyniki testowania metody oceny ryzyka w trzech zakładach 
 

Level of probability (P), 
impact (E), risk of one 

criterion (RK) 
Poziom  

prawdopodobieństwa 
(P), wpływu (E), ryzyka 
jednego kryterium (RK) 

P E RC P E RC P E RC P E RC P E RC P E RC 

Meat plant / Zakład mięsny 

Criterion / Supplier 
Kryterium / Dostawca 

Packages 
Opakowania 

Starch 
Skrobia 

Pork 
Wieprzowina

Milk 
Mleko 

Bee 
Wołowina 

Mutton 
Baranina 

Category of supplier 
Kategoria dostawcy 

2 2 4 4 4 16 5 5 25 5 5 25 5 5 25 5 5 25 

Number of years of 
cooperation with  

supplier 
Liczba lat współpracy 

z dostawcą 

1 1 1 1 1 1 2 1 2 2 1 2 1 1 1 1 1 1 

Delayed deliveries 
Dostawy opóźnione 

1 3 3 1 3 3 1 3 3 1 3 3 3 3 9 3 3 9 

Outstanding deliveries 
Dostawy niezreal-

izowane 
1 2 2 1 2 2 2 2 4 1 2 2 1 2 2 1 2 2 

Complained deliveries 
from one supplier 

Dostawy zareklamowane 
od jednego dostawcy 

1 5 5 1 5 5 4 5 20 2 5 10 4 5 20 1 5 5 

Foods safety and quality 
assurance and manage-

ment systems 
Zapewnienie bezpie-

czeństwa i jakości oraz 
systemy zarządzania 

2 2 4 2 2 4 2 1 2 2 1 2 2 1 2 2 1 2 

Risk level (R) 
Poziom ryzyka (R) 

19 
Negligible 
Nieistotny 

31 
Negligible
Nieistotny

58 
Critical 

Krytyczny 

46 
Moderate 

Umiarkowany

61 
Critical 

Krytyczny 

46 
Moderate 

Umiarkowany 
Dairy plant / Zakład mleczarski 

Criterion / Supplier 
Kryterium / Dostawca 

Lids 1 
Wieczka 1 

Lids 2 
Wieczka 

2 

Cups 1 
Kubki 1 

Cups 2 
Kubki 2 

Sugar 
Cukier 

Powdered 
milk 

Mleko w 
proszku 

Category of supplier 
Kategoria dostawcy 

2 2 4 2 2 4 2 2 4 2 2 4 5 5 25 5 5 25 

Number of years of 
cooperation with  

supplier 
Liczba lat współpracy 

z dostawcą 

1 1 1 1 1 1 1 1 1 1 1 1 3 1 3 5 2 10 
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Delayed deliveries 
Dostawy opóźnione 

3 3 9 1 3 3 1 3 3 1 3 3 1 3 3 1 3 3 

Outstanding deliveries 
Dostawy niezreal-

izowane 
1 2 2 1 2 2 1 2 2 1 2 2 1 2 2 1 2 2 

Complained deliveries 
from one supplier 

Dostawy zareklamowane 
od jednego dostawcy 

3 5 15 1 5 5 2 4 8 2 5 10 1 5 5 1 5 5 

Foods safety and quality 
assurance and manage-

ment systems 
Zapewnienie bezpie-

czeństwa i jakości oraz 
systemy zarządzania 

2 2 4 2 2 4 2 2 4 2 2 4 2 2 4 0 0 0 

Risk level (R) 
Poziom ryzyka (R) 

35 
Negligible 
Nieistotny 

19 
Negligible
Nieistotny

22 
Negligible 
Nieistotny 

24 
Negligible 
Nieistotny 

42 
Moderate 

Umiarkowany 

45 
Moderate 

Umiarkowany 

Catering facility / Zakład gastronomiczny 

Criterion / Supplier 
Kryterium / Dostawca 

Hamburgers 
Hamburgery 

Buns 
Bułki 

Cheese 
Ser 

Sausages 
Parówki 

Onion 
Cebula 

Lettuce 
Sałata 

Category of supplier 
Kategoria dostawcy 

5 5 25 5 5 25 5 5 25 5 5 25 5 5 25 5 5 25 

Number of years of 
cooperation with  

supplier 
Liczba lat współpracy 

z dostawcą 

1 1 1 1 1 1 3 1 3 1 1 3 1 1 1 1 1 1 

Delayed deliveries 
Dostawy opóźnione 

1 3 3 1 3 3 1 3 3 1 3 3 1 3 3 1 3 3 

Outstanding deliveries 
Dostawy  

niezrealizowane 
1 2 2 1 2 2 1 2 2 1 2 2 1 2 2 1 2 2 

Complained deliveries 
from one supplier 

Dostawy zareklamowane 
od jednego dostawcy 

1 5 5 1 5 5 1 5 5 3 5 15 1 5 5 1 5 5 

Foods safety and quality 
assurance and manage-

ment systems 
Zapewnienie bezpie-

czeństwa i jakości oraz 
systemy zarządzania 

2 2 4 2 2 4 0 0 0 2 2 4 0 0 0 2 2 4 

Risk level (R) 
Poziom ryzyka (R) 

40 
Negligible 
Nieistotny  

40 
Negligible
Nieistotny

38 
Negligible 
Nieistotny 

52 
Moderate 

Umiarkowany

36 
Negligible 
Nieistotny  

40 
Negligible 
Nieistotny 

 
suppliers profile, and risk factors. Amid et al. [1] used “FGP”, a fuzzy goal program-
ming, to set an appropriate quantity of orders placed with particular suppliers and they 
took into account the lowest prices and the highest quality. Laeequddin et al.. [12] de-
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veloped a trust building model through risk evaluation in a supply chain and the data 
were analysed using multiple regression analyses. However, the above mentioned 
methods are not well known to the Polish food industry, neither are they very common 
in small and medium size companies in the European Union. According to ISO 9004 
[8], not every single supplier must go through an audit by the customer company but 
each one should be assessed. Auditing is a time-consuming process and requires that 
many auditors are employed or auditing agencies are hired. Many companies only au-
dit the suppliers of high risk raw materials. Nowadays, many companies purchase raw 
materials from wholesalers and brokers [28], and consequently, those wholesalers 
should also be audited. 

For the last 10 years, the supply chain management has been one of the most stud-
ied issues [30]. Global market competition puts pressure on companies to manage their 
supply chains in an optimal way. The quality of the supply chain not only depends on 
good management in purchasing high-quality materials but, also, on good management 
to ensure the quality and punctuality of deliveries and control of costs, as these also 
affect the quality of the finished product and the competitiveness of a particular com-
pany. That is why, for many companies, the management of purchases is deemed to be 
one of their most important tasks [6]. 

The method presented in this paper can help assess the risk associated with a par-
ticular supplier in a simple way. According to the quantitative model by Berger et al. 
[3], the companies should use a few suppliers but they have to be assessed and ana-
lyzed [8]. For the optimal performance, food processing companies should use the 
services of the best suppliers of raw materials and improve the culture of food safety 
and quality [21] by monitoring the quality of the deliveries and by regularly assessing 
the performance of their suppliers. The method as proposed here would probably work 
even more efficient in the case the suppliers have been surveyed for at least 6 or even 
12 months. Then, the quality of the raw materials supplied would be even better. This 
method also permits the monitoring of the cooperation with suppliers and it would 
reduce the risk of failures at the level of suppliers, which, in turn, would impact the 
quality of finished products. What's more, this special method of assessing the suppli-
ers takes into account the economic factor as it records the frequency of those deliver-
ies, which are delayed or cancelled. 

It can also be used to prepare a company-specific standard operation procedure to 
ensure high performance of the suppliers in terms of the quality and safety of deliveries 
and services. The response from the companies participating in the present study indi-
cates they would welcome this method and widely apply it. Moreover, it will help draw 
attention to the important role the supplier plays in the cooperation with the food pro-
ducers and distributors in order to meet the ISO 9004 requirements. This method is 
very flexible and can be adjusted according to the specific needs of companies. Our 
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study leaves room for future applications. All what remains is to analyze the individual 
criteria of probability and effect. The limitations of using our method consists in that 
employees with poor knowledge and little experience may not be able to appropriately 
use our methodology. Also, there is a need for more validation in practice. 

Conclusions 

1. A simple method was proposed to assess risk of the effect of particular suppliers 
on the quality and safety of finished food products. 

2. The method of assessing the supplier-associated risk was validated in three food 
processing companies. None of their suppliers was found to have a very strong 
negative effect on the safety and quality of the final product. 

3. Our method of risk assessment can be applied to assess suppliers in different food 
businesses. However, it is necessary to verify this method in a wider group of food 
businesses. 

4. There are essential limitations of using our method, e.g. knowledge and awareness 
of the potential users. 
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OCENA DOSTAWCÓW W SEKTORZE ŻYWNOŚCIOWYM: CZY JEST METODA 

SZACOWANIA RYZYKA? 
 

S t r e s z c z e n i e  
 

Celem pracy było opracowanie łatwej do zastosowania metody oceny ryzyka związanego z do-
stawcami w sektorze żywnościowym. Metoda zaproponowana w pracy umożliwia obliczenie poziomu 
ryzyka współpracy z danym dostawcą w prosty matematyczny sposób. Ocena ryzyka bazuje na sześciu 
kryteriach dla każdego dostawcy: rodzaju towarów lub produktów dostarczanych przez dostawcę, czasie 
współpracy z dostawcą, systemach stosowanych przez dostawcę do zagwarantowania jakości i bezpie-
czeństwa, opóźnionych i odwołanych dostawach, zareklamowanych dostawach z powodu nieodpowiedniej 
jakości surowców. Metoda została zwalidowana w trzech zakładach: mięsnym, mleczarskim i gastrono-
micznym. Zaproponowano prostą metodę oceny ryzyka danego dostawcy w aspekcie wpływu na jakość 
i bezpieczeństwo produktu. Metoda może być stosowana w zakładach różnych branż. Największą korzy-
ścią zaproponowanej metody jest jej łatwość stosowania oraz funkcjonalność. Może być wykorzystana 
w małych zakładach i nie wymaga stosowania skomplikowanych obliczeń, czy zaawansowanych staty-
stycznych narzędzi. Metoda może być bardzo pomocna w przedsiębiorstwach, ale ma pewne ograniczenia, 
jak wiedza i świadomość użytkowników. 

 
Słowa kluczowe: dostawca, ryzyko, ocena ryzyka, bezpieczeństwo żywności, jakość żywności zagroże-
nie  
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