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An assessment model for PL-product companies
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Abstract  This paper addresses an assessment model for selecting PL(Private Level) product companies. The
proposed model extracts the weights of evaluation elements based on AHP(Analytic Hierarchy Process). These
evaluation elements are from real-world instances in a domestic hyper market. Especially, the model points at
food products which constitute a large portion of entire profits in the market. In this model, we first classify
the 54 evaluation elements into 4 layers and secondly carry out a survey with relevant specialists based on
them. We also estimate the weights of evaluation elements according to pairwise comparisons from the survey,
and propose them as a quantitative alternative which can be applied in real-world problems. Finally, the
pilot-study is conducted to compare the proposed model with the existing simple summation method. From this
study, HACCP system assessment and Review(0.279281), Transportation(0.117706) and Fundamental law
observance(0.066392) are presented as the key evaluation elements for selecting PL product companies. The
proposed model facilitates the company selection among those candidate companies which is not easy to
determine the superiority by reflecting the importance of evaluation elements.
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[Table 1] Current state of PL products high on the list
based on sales
[derived from each enterprise in June, 2011]

Item The number of Ratio
products (%)
Fresh food 121 40.3
Processed food 81 27.0
Hygienic goods 23 7.7
Home appliances 20 6.7
Bedding 13 4.3
Detergent 7 23
Kitchen utensils 6 2.0
Disposable product 5 1.7
Bath supplies 5 1.7
Office supplies 4 1.3
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[Table 2] existing method for selecting a PL product

company
Simple Summation
Factors
Score Final Score
Fundamental Law Observance al
Law Observance a2
Morality a3
Surroundings a4
Working Area a5
Floor, Wall, Ceiling a6
Subsidiary Facility a7
Drainage and Piping a8
Exit and Passage a9
Window al0
Illumanation all
Temperature, Humidity al2
Ventilation al3
Insect Proof ald
Worker Health Care al5
Individual Health Control al6
Process Contamination al7
Waste Management al8
Disinfection al9
Machinery Management a20
Refrigeration Plant a2l
Transportation a22
Supply Management a23
Storage a24
Facility Inspection a25 sum
Product Designing a26 = al+a2+a3
Packing a27 -
Water Management a28
Product Inspection a29 a53+a54
Recall Program a30 (1000)
Foreign Material a3l
Defective Product a32
System Construction a33
Preceding Requisite a34
Product Characteristic a35
Process Flow Diagram a36
Hazard Analysis a37
Critical Control Point a38
Threshold Level a39
Monitoring a40
HACCP Correction Measure a4l
Verification ad2
Documentation a43
System Examination a44
Quality Policy and Goals a45
Quality Manual a46
Responsibility and Authority ad7
Standard of Goods a48
Document Control a49
Maintenance of Record a50
Process Control a51
Correction Measure a52
Complaint Handling a53
Instruction and Training a54
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[Fig. 1] The structure of factors for evaluating PL products enterprise
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[Table 3] Relative Weights of factors for evaluation

The name of table Pairwise comparison factors Weight
Management 0.086
Three highest Factors Environment 0.347
Quality 0.566
Fundamental Law Observance 0.772
Management Law Observance 0.152
Morality 0.076
Working Condition 0.084
Environment Health Control 0314
Manufacturing facility and Material Management 0.602
Quality Control 0.124
Quality HACCP System 0.806
Quality Management System 0.070
. .. Physical Working Condition 0.152
Working. Condition Circular Working Condition 0.848
Facility Health Control 0.085
Health Control Worker Health Control 0.178
Contamination Control 0.737
. . . Facility Management 0.159
Manufacturing facility and Material Management Raw Material Management 0.841
. Manufacturing Management 0.201

1 1
Quality Contro Fault Inspection 0.799
HACCP System Development 0.077
HACCP System HACCP System Analysis and Supplementation 0.129
HACCP System Assessment and Review 0.793
Quality Regulation 0.328
Quality Management System Record Keeping 0.101
Follow-up Management 0.571
Surroundings 0.369
. . . Working Area 0.330
Physical Working Condition Floor, Wall, Ceiling 0201
Subsidiary Facility 0.100
Drainage and Piping 0.584
. . . Exit and Passage 0.181

W
Circular Working Condition Window 0.168
Illumanation 0.067
Temperature, Humidity 0.148
Facility Health Control Ventilation 0.628
Insect Proof 0.224
Worker Health Care 0.734
Worker Health: Control Individual Health Control 0.266
Process Contamination 0.139
Contamination Control Waste Management 0.599
Disinfection 0.262
- Machinery Management 0.125
Facility M:

actlity Management Refrigeration Plant 0.875
Transportation 0.670
Raw Material Management Supply Management 0.237
Storage 0.093
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[Table 3] Relative Weights of factors for evaluation (continued)

The name of table Pairwise comparison factors Weight
Facility Inspection 0.565
P t Designi 0.123
Manufacturing Management rodu;aCk;sglgmng 0.062
Water Management 0.250
Product Inspection 0.085
Fault Inspection Recall Program 0.144
. P Foreign Material 0.612
Defective Product 0.159
System Construction 0.532
Preceding Requisite 0.303
HACCP System Development Product Characteristic 0.107
Process Flow Diagram 0.058
Hazard Analysis 0.385
Critical Control Point 0.281
HACCP System Analysis and Supplementation Threshold Level 0.194
Monitoring 0.092
HACCP Correction Measure 0.048
Verification 0.772
HACCP System Assessment and Review Documentation 0.152
System Examination 0.076
Quality Policy and Goals 0.424
. . Quality Manual 0.197
Quality Regulation Responsibility and Authority 0.140
Standard of Goods 0.238
Record Keepin Document Control 0.201
eco ceping Maintenance of Record 0.799
Process Control 0.577
Follow-up Manaeement Correction Measure 0.248
P 8 Complaint Handling 0.105
Instruction and Training 0.069

weighted weighted weighted weighted

arithmetic mean arithmetic mean arithmetic mean arithmetic mean

N N NN

Level 4 factor

expert Level 3 factor Level 2 factor Level 1 factor
evaluation score score score

score

final score

[Fig. 2] The process for score calculation
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[Table 4] An integrated assessment score for

selecting a PL product company

Factors Level 4 Level 3 Level 2 Level 1 Final score
Fundamental Law Observance al dl
Law Observance a2 = (0772 * al)
+ (0.152 * a2)
Morality a3 + (0.076 * a3)
Surroundings a4 bl = (0.369 * a4)
Working Area as + (0.330 * a5)
Floor, Wall, Ceiling a6 + (0.201 * a6) ol
Subsidiary Facility a7 + (0.100 * a7) - (0152 * bl)
Drainage and Piping a8 b2 = (0.584 * af) + (0.848 * b2)
Exit and Passage a9 + (0.181 * a9)
Window al0 + (0.168 * al0)
Illumination all + (0.067 * all)
Temperature, Humidity al2 b2 = (0.148 * al2)
Ventilation al3 + (0.628 * al3) &
Insect Proof al4 + (0224 * al4) @ = (0.084 : cl)
Worker Health Care al5 b2 = (0.734 * al5) = (0.085 * b3) : Echl); . (c%;
Individual Health Control al6 + (0266 * al6) | + (0.178 * bd) ’
Process Contamination al7 b2 = (0.139 * al7) + (0.737 * b5)
Waste Management al8 + (0.599 * al8)
Disinfection al9 + (0.262 * al9)
Machinery Management a20 b2 = (0.125 * a20)
Refrigeration Plant a2l + (0.875 * a2l) c3
Transportation a22 b2 = (0.670 * a22) = (0.159 * b6)
Supply Management a23 + (0.237 * a23) + (0.841 * b7)
Storage a24 + (0.093 * a24)
Facility Inspection a25 bl = (0.565 * a25) Final score
Product Designing a26 + (0.123 * a26) = (0.086 * dl)
5 Packing a27 + (0.062 : a27) 4 + (0.347 * d2)
ater ManagenTent a28 + (0.250 * a28) | _ (0201 * b8) + (0.566 * d3)
Product Inspection a29 bl = (0.085 * a29) + (0799 * bY)
Recall Program a30 + (0.144 * a30) '
Foreign Material a3l + (0.612 * a3l)
Defective Product a32 + (0.159 * a32)
System Construction a33 bl = (0.532 * a33)
Preceding Requisite a34 + (0.303 * a34)
Product Characteristic a35 + (0.107 * a3)5)
Process Flow Diagram a36 + (0.058 * a36)
Hazard Analysis a37 bl = (0.385 * a37) c5
Critical Control Point a38 + (0.281 * a38) | = (0.077 * bl0) d3
Threshold Level a39 + (0.194 * a39) | + (0.129 * bll) | = (0.124 * c4)
Monitoring a40 + (0.092 * a40) | + (0.793 * bl12) | + (0.806 * c5)
HACCP Correction Measure a4l + (0.048 * adl) + (0.070 * c6)
Verification ad2 b2 = (0.772 * a42)
Documentation a43 + (0.152 * a43)
System Examination ad4 + (0.076 * ad4)
Quality Policy and Goals a45 bl = (0.424 * a45)
Quality Manual a46 + (0.197 * a46)
Responsibility and Authority a47 + (0.140 * a47)
Standard of Goods a48 + (0.238 * a48) c6
Document Control a49 bl = (0.201 * a49) | = (0.328 * bl3)
Maintenance of Record a50 + (0.799 * a50) | + (0.101 * bl4)
Process Control a51 bl = (0.577 * a51) | + (0.571 * bl5)
Correction Measure a52 + (0.248 * a52)
Complaint Handling a53 + (0.105 * a53)
Instruction and Training a54 + (0.069 * a54)
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[Table 5] Integrated weights of evaluation elements

Factors Weight Ranking
Fundamental Law Observance 0.066392 3
Law Observance 0.013072 17
Morality 0.006536 25
Surroundings 0.001635 47
Working Area 0.001462 49
Floor, Wall, Ceiling 0.000891 51
Subsidiary Facility 0.000443 54
Drainage and Piping 0.014435 15
Exit and Passage 0.004474 32
Window 0.004153 33
Illumination 0.001656 46
Temperature, Humidity 0.001371 50
Ventilation 0.005816 26
Insect Proof 0.002075 42
Worker Health Care 0.014236 16
Individual Health Control 0.005159 30
Process Contamination 0.011162 20
Waste Management 0.048101 5
Disinfection 0.021039 11
Machinery Management 0.004152 34
Refrigeration Plant 0.029062 8
Transportation 0.117706
Supply Management 0.041636 6
Storage 0.016338 14
Facility Inspection 0.00797 24
Product Designing 0.001735 45
Packing 0.000875 52
Water Management 0.003527 36
Product Inspection 0.004767 31
Recall Program 0.008075 23
Foreign Material 0.034319 7
Defective Product 0.008916 22
System Construction 0.018688 12
Preceding Requisite 0.010644 21
Product Characteristic 0.003759 35
Process Flow Diagram 0.002037 43
Hazard Analysis 0.022657 10
Critical Control Point 0.016537 13
Threshold Level 0.011417 19
Monitoring 0.005414 29
HACCP Correction Measure 0.002825 39
Verification 0.279281 1
Documentation 0.054988 4
System Examination 0.027494 9
Quality Policy and Goals 0.00551 28
Quality Manual 0.00256 40
Responsibility and Authority 0.001819 44
Standard of Goods 0.003093 38
Document Control 0.000804 53
Maintenance of Record 0.003197 37
Process Control 0.013053 18
Correction Measure 0.005611 27
Complaint Handling 0.002375 41
Instruction and Training 0.001561 48
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[Table 6] Consistency ratio of the survey

The name of table Cons@ency

atio

Three highest Factors 0.013

Management 0.037

Environment 0.003

Quality 0.094

Working Condition 0.000

Health Control 0.095

Manufacturing facility and Material Management|  0.000

Quality Control 0.000

HACCP System 0.040

Quality Management System 0.061

Physical Working Condition 0.132

Circular Working Condition 0.041

Facility Health Control 0.105

Worker Health Control 0.000

Contamination Control 0.031

Facility Management 0.000

Raw Material Management 0.099

Manufacturing Management 0.085

Fault Inspection 0.011

HACCP System Development 0.038

HACCP System Analysis and Supplementation 0.041

HACCP System Assessment and Review 0.037

Quality Regulation 0.103

Record Keeping 0.000

Follow-up Management 0.084
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[Table 7] Pilot-study result

Company | Company | Company
A B C
Simple Summation 792.6 807.4 796.3
Proposed Model 790.8 748.2 839.7
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[Table 8] Comparison between simple summation method and the proposed model of Company A

Factors

Simple Summation

Proposed Model

Score Final Score

Level 4

Level 3

Level 2 Level 1

Final Score

Fundamental Law Observance

w

Law Observance

Morality

Surroundings

Working Area

Floor, Wall, Ceiling

Subsidiary Facility

Drainage and Piping

Exit and Passage

Window

Illumanation

Temperature, Humidity

Ventilation

Insect Proof

Worker Health Care

Individual Health Control

Process Contamination

Waste Management

Disinfection

Machinery Management

Refrigeration Plant

Transportation

Supply Management

Storage

Facility Inspection

Product Designing

Packing

792.6

Water Management

(1000)

Product Inspection

Recall Program

Foreign Material

Defective Product

System Construction

Preceding Requisite

Product Characteristic

Process Flow Diagram

Hazard Analysis

Critical Control Point

Threshold Level

Monitoring

HACCP Correction Measure

Verification

Documentation

System Examination

Quality Policy and Goals

Quality Manual

Responsibility and Authority

Standard of Goods

Document Control

Maintenance of Record

Process Control

Correction Measure

Complaint Handling

Instruction and Training

AWl WnIWIWIWIW W AR MWW INIWIAR|A|ER[lR([fLlLL LW W |lWIERW ARl LW LA |INDIWIW KA |[W|&

3

4

3.152

3

4.029

3.067

3.213

3.744

4.084

4.734

3.667

3.401

3.875

4.526

4.422

4.841

4.873

3.942

2.847

3.903
4.003

4.076

3.473

3.799

3.617

AW A|lWUNIWIWIWIWIWNAE|RNWIWIN|W[E|A|R([R([NW W NV N R |WR(WR[R(LW|L WL WA W[(W[ (W&

3.667

790.8
(1000)
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[Table 9] Comparison between simple summation method and the proposed model of Company B

Factors

Simple Summation

Proposed Model

Score Final Score

Level 4

Level 3

Level 2 Level 1 Final Score

Fundamental Law Observance

N

Law Observance

Morality

Surroundings

Working Area

Floor, Wall, Ceiling

Subsidiary Facility

Drainage and Piping

Exit and Passage

Window

Illumanation

Temperature, Humidity

Ventilation

Insect Proof

Worker Health Care

Individual Health Control

Process Contamination

Waste Management

Disinfection

Machinery Management

Refrigeration Plant

Transportation

Supply Management

Storage

Facility Inspection

Product Designing

Packing

796.3

Water Management

(1000)

Product Inspection

Recall Program

Foreign Material

Defective Product

System Construction

Preceding Requisite

Product Characteristic

Process Flow Diagram

Hazard Analysis

Critical Control Point

Threshold Level

Monitoring

HACCP Correction Measure

Verification

Documentation

System Examination

Quality Policy and Goals

Quality Manual

Responsibility and Authority

Standard of Goods

Document Control

Maintenance of Record

Process Control

Correction Measure

Complaint Handling

Instruction and Training

PlWWWLnILAl VWAL LLILMIVIAR|NMWMWIRARVMWMAIWIAWWVMIAWINIWWIWWIAEAWNWUNWIWRWERWNWWWA|IEOWVIA WS

4

3.924

4.302

4.306

3.372

3.475

4313

4.738

2.907

2.922

3.247

839.7
(1000)

4.015

3.861

4.483

4718

4919
4.692

3.939

3.548

PlWWWUnLAlLWIR|lLLLILLLVIWNIAR|NMWNIWIRVMWMEA|IWIAWWVMIAEAIWINIWIWIWWIEAERARWNWUNWIWRARWRARWNWWWAIE OIS

3.066
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[Table 10] Comparison between simple summation method and the proposed model of Company C

Factors

Simple Summation

Proposed Model

Score Final Score

Leve 14

Level 3

Level 2

Level 1

Final Score

Fundamental Law Observance

W

Law Observance

Morality

Surroundings

Working Area

Floor, Wall, Ceiling

Subsidiary Facility

Drainage and Piping

Exit and Passage

Window

Illumanation

Temperature, Humidity

Ventilation

Insect Proof

Worker Health Care

Individual Health Control

Process Contamination

Waste Management

Disinfection

Machinery Management

Refrigeration Plant

Transportation

Supply Management

Storage

Facility Inspection

Product Designing

Packing

807.4

Water Management

(1000)

Product Inspection

Recall Program

Foreign Material

Defective Product

System Construction

Preceding Requisite

Product Characteristic

Process Flow Diagram

Hazard Analysis

Critical Control Point

Threshold Level

Monitoring

HACCP Correction Measure

Verification

Documentation

System Examination

Quality Policy and Goals

Quality Manual

Responsibility and Authority

Standard of Goods

Document Control

Maintenance of Record

Process Control

Correction Measure

Complaint Handling

Instruction and Training

WIW( A WWWRARWWIRWW W W W R WLl lAiElRi MWW WIW|EARlLLH WA IBlLLWW|[R|E ||| |[WV&A

5

4

5

4.848

4.631

4.168

4.238

3.596

4.337

4.262

3.856

4.038

4.149

3.374

4.144

3.989

4.697

3.756

3.225

3.659

3.356

WIWIHF|WWWAERWWIRARfWW W W W hrlUNwWUiENEIANERIWLWWIWIAlLLIE IRl IW|R|A K| lW &

3.245

3.329

7482
(1000)
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