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Evaluation of quality and maturity of food enterprises based on analytical
hierarchy process
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ABSTRACT: Objective To evaluate the quality and safety level of food enterprises and improve their market
competitiveness. Methods Taking food company A as an example to build a maturity evaluation model of the
quality and safety of enterprise by using analytical hierarchy process (AHP) and used this model to carry out the
research and evaluation of the quality and safety level of this company. Results The results of the model study
showed that the overall level of quality and safety management maturity of company A was grade I1I, however, there
was still a large space for improvement in the ability of waste treatment, transportation hygiene, feed quality, moral
cultivation, and quality and safety management of breeding facilities, and specific opinions and suggestions were put
forward. Conclusion In the construction of evaluation index system and the determination of index weight, fuzzy
analytic hierarchy process is adopted, which can fully consider the interdependence and influence between indicators,
and obtain more realistic index weight. At the same time, four quadrant method is used to improve the evaluation
method. Compared with the traditional maturity model, it can obtain more scientific and reasonable results, which is
important in the method level Theoretical and practical application value.
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Table 1 A company’s quality and safety evaluation index system
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Table 2 Judgment matrix of primary index
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Table 3 Calculation results of primary index weight

Ul U2 U3 U4 Us u6 FHIME
N RHEZE UL 0.0500 0.0357 0.0938 0.0385 0.0172 0.0278 0.0438
WA K U2 0.1500 0.1071 0.1875 0.1154 0.0266 0.1717 0.1264
PAARS U3 0.2000 0.2143 0.3750 0.4615 0.3188 0.5152 0.3475
BRME R U4 0.1500 0.1071 0.0938 0.1154 0.2125 0.0859 0.1274
TZHAR US 0.3000 0.4286 0.1250 0.0385 0.1063 0.0278 0.1710
HHRI Ue 0.1500 0.1071 0.1250 0.2308 0.3188 0.1717 0.1839
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Table 4 Calculation results of index weight
Hir)z — AR R & it E iy HE
HhgK - Ul 0.5000
ANAFEE UL 0.0438 BEEIR UI2 0.2500
. . 4P U3 0.2500
A AT TG G SAE U
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WA E U2 0.1264 KB BT R U22 0.1725
4 EH U23 0.1693
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R BT U35 0.4937
A RRIE U4l 0.1085
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JariAdiE U43 0.5801
TZHAR US 0.1710 JREA Us1 03333
InTAHAR U52 0.6667
H L U6l 0.0583
IR Us 01839 AT U62 0.5140
4545 B U63 0.1467
R AR FE Ued 0.2810
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Table 5 Summary of expert scoring results
HR g RE — Gt W i
5 4 3 2 1
i BE/KF U1 0.5000  0.0834  0.2502  0.5004 0.1251  0.0417
ANRHZE UL 0.0438 iHfEE SR U12 0.2500  0.0417  0.1251  0.3753  0.4587  0.0000
LA UL3 0.2500  0.0834 02502 04170 02502  0.0000
wpRHE R U21 0.3740  0.0417 03336  0.3753  0.2502  0.0000
KRBT U22 0.1725  0.0000  0.2085  0.5838  0.2085  0.0000
HEF U23 0.1693  0.0417 03753  0.1251  0.4587  0.0000
BWAME U2 0.1264 B2 i U24 0.0607  0.0834 02502  0.4587  0.2085  0.0000
FREE Wt U25 0.0584 0.1668  0.4587  0.2502  0.1251  0.0000
JBSE i U26 0.1044  0.0417 02502 0.4587  0.2919  0.0000
G U27 0.0607  0.0000 02502  0.5004  0.2502  0.0000
fnT A U3l 0.0633  0.0000 0.6255  0.3753  0.0417  0.0000
A N E] T A P gk 14k U32 0.1135  0.0417 0.1668  0.6672  0.1668  0.0000
JEAE U TASRGL U3 0.3475 iz 1k U33 02512 0.0000 02502  0.4587  0.2919  0.0000
Pk A U34  0.0783  0.2502  0.4587  0.2085  0.0834  0.0000
YA T U3s 0.4937  0.0000 0.0417 0.0834  0.5004 0.3753
A FEbRiE Udl 0.1085  0.0000 0.2085 0.6672  0.1251  0.0000
AR R U4 0.1274 JEBR I U42 0.3114  0.0000  0.5004 0.4587  0.0417  0.0000
JEESAIE U43 0.5801  0.0834  0.5004 0.3753  0.0417  0.0000
R FIAB A US1 0.3333  0.0000 0.1668  0.5004 0.2502  0.0834
CEHEARUS 01710 )
INTH AR Us2 0.6667  0.0000 0.5421  0.417  0.0417  0.0000
H AR U6l 0.0583  0.0417 03336 0.4587 0.1668  0.0000
BRI U 0.1839 AP T U62 0.5140  0.0000 0.5421  0.4587  0.0000  0.0000
74545 HE U63 0.1467  0.0000 03336  0.4587  0.2085  0.0000
BEREEETE U64  0.2810  0.0000 0.4587  0.5004  0.0417  0.0000
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Table 6 Calculation results of maturity of each evaluation index

A5 — YRR &N AL ISR I B
HREAKE ULl 0.5000 3
NAHE UL 0.0438 2 SR UL2 0.2500 2
AL U3 0.2500 3
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Table 7 Weight and maturity level of main influencing factors
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