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Research on the application of analytic hierarchy process in the
implementation of food defense plan
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ABSTRACT: Objective To guide food production enterprises to make and implement food defense plan effectively.
Methods Using the analytic hierarchy process (AHP), combined with the content of the food defense assessment of
the GB/T 27320-2010 Food defense plan and application guide, based on the analysis of affecting food defense plan
effective implementation, judgment matrix was constructed, and weight calculation and the consistency check were
carried out, scientifically making the importance factor quantification. Results The contents of food defense
evaluation were ranked in order of importance: implementation, verification, emergency response, formulation,
recording and improvement of food protection plans. Factors influencing the effective operation of food defense plan
were ranked in order of importance: personnel training, equipment and facilities upgrading, and guidance from
government departments. Conclusion The constructed hierarchical model provides a ready-made and scientific
evaluation model for food production enterprises to establish and effectively implement food defense plans. It is of
great practical value and can rapidly improve the implementation effectively of food defense plans, so as to avoid food

safety defense incidents.
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Fig.l Quantitative assessment indicators
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Table 1 Judgment scale and its meaning
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Table 2 Important assessment of criteria layer
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Table 3 Important assessment of programme layer
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Table 4 Pairwise comparison matrix for criteria layer
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Table 8 Pairwise comparison matrix for programme layer in B4

B4 Cl 2 C3 HeP 45 2
Cl 1 3 2 0.5396
c2 13 1 12 0.1634
C3 12 2 1 0.2970

A HEFPAH
Bl 1 1/3 12 2 172 1 0.1063
B2 3 1 2 5 2 3 0.3409
B3 2 1/2 1 3 1 2 0.1931
B4 1/2 1/5 1/3 1 1/3 172 0.0604
BS 2 172 1 3 1 2 0.1931
B6 1 1/3 12 2 172 1 0.1063

2H) R R B e KR AL Aumax=3.0092
S5 MR R R — BT U2
JWTHE M — TR FR CT= 0.0046
BfAIL— 3501 LE %6 CR=0.0088
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Table 9 Pairwise comparison matrix for programme layer in BS
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Table 5 Pairwise comparison matrix for programme layer in Bl

B5 Cl c2 C3 Hep 25 3
Cl 1 12 13 0.1634
c2 2 1 12 0.2970
C3 3 2 1 0.5396

Bi Cl C2 C3 He P45 1
cl 1 1/5 3 0.1884
c2 5 1 7 0.7306
C3 13 1/7 1 0.0810

T2 VB R 1) S R AR Amax=3.0649
S5 IR MY — B AT DL
FIWHE i — B8 bR CI=0.0324

Rl AL — 3507 L% CR=0.0624
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Table 6 Pairwise comparison matrix for programme layer in B2
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Table 10 Pairwise comparison matrix for programme layer

in B6
B6 Cl c2 C3 He PP 4 4
C1 1 1/3 12 0.1634
c2 3 1 2 0.5396
C3 2 12 1 0.2970

B2 Cl1 C2 C3 Hep 4 H
Cl 1 2 3 0.5396
c2 12 1 2 0.2970
c3 13 12 1 0.1634

T2 W I 1) e KPR IE AL Anan=3.0092
S5 ISR E Y — SO AT L2

F W M — B R AR CT= 0.0046

Rl B — 2Pk R CR=0.0088
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Table 7 Pairwise comparison matrix for programme layer in B3

B3 Cl c2 C3 Hep 41
Cl 1 1/5 1/7 0.0719
c2 5 1 13 0.2790
c3 7 3 1 0.6491

2 VB R 1) 5 KA AE L Ainar=3.0649
S5 RRE R R —BhE T A2

TR B — SR AR C1=0.0324
REAL—BC % CR= 0.0624

2 VTR 1) B KA AE A Aimax=3.0092
50 SRR — S0k T DAz
R B — SR AR CT= 0.0046

Rt L — 0Pk 2R CR=0.0088
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Table 11 Pairwise comparison matrix for overall evaluation

bR BI(iHE) B2(5Ljifi) B3(¥3 ) B4 i) B5(JW &) B6(it ) ST BHET
EESA 0.1063 0.3409 0.1931 0.0604 0.1931 0.1063
Cl 0.1884 0.5396 0.0719 0.5396 0.1634 0.1634 0.2994
C2 0.7306 0.2970 0.2790 0.1634 0.2970 0.5396 0.3574
C3 0.0810 0.1634 0.6491 0.2970 0.5396 0.2970 0.3433
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