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ABSTRACT - Of great importance in food safety culture are the values of an organization regarding food safety
that combine the human and material requirements needed to produce safe and hygienic foods. In recent years, efforts
have been made to improve the level of implementation of food safety management systems by improving certain
cultural elements of food safety. This study investigated the current state of food safety culture in the HMR manufac-
turing sector. An anonymous survey of 46 HMR manufacturers of various sizes was conducted to evaluate the imple-
mentation status of HACCP prerequisite program and food safety culture. The perceived importance of food safety
culture factors and their performance were also surveyed. Employees of HMR manufacturers who participated in this
survey recognized that the participation of employees and leadership was the most important factor in ensuring food
safety. Smaller enterprises are less aware of the importance of such organizational culture. The survey shows that food
safety culture indicators in large companies are generally higher than those of small and medium enterprises. Espe-
cially, the manager's level of commitment to food safety, resources input, and education and training was significantly
higher than that found at small companies (p=0.005). Among the food safety culture evaluation factors, it was found
that education and training had significant influence on HACCP prerequisite program performance. Continued
employee education and training on food safety and hygiene are important for HMR manufacturers to achieve

HACKCEP certification standards.

Key words : HMR, Food safety, Food safety culture, HACCP, FSMS
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Table 1. Percentage of companies that have completed each HACCP prerequisite programs among the surveyed HMR (home meal

Replacement) firms of various sizes

Percentage of fully fulfilled company (%)"

HACCP prerequisites
Small-sized firm Medium-sized firm Large-sized firm

The layout is designed to separate clean and unclean areas. 90.9 933 95.0
Installation of personal hygiene facilities at the entrance 100.0 86.7 95.0
Equipment for water supply, plumbing and internal surface of food handling 72.7 933 100.0
Planning and separation of moving lines/ Prevention of cross-contamination 72.7 80.0 85.0
Air quality, ventilation and pest control 100.0 933 95.0
Control of employee health conditions 100.0 80.0 85.0
Waste management 90.9 100.0 95.0
Operation of facilities that reflect process flow 81.8 93.3 90.0
Recall plan/program 72.7 933 90.0
Product traceability 81.8 933 95.0
Raw materials those meet the standard and specification 100.0 933 95.0
Prevention of cross-contamination during transportation 81.8 93.3 90.0
Condition for raw material storage 100.0 86.7 90.0

YCompanies did not fully fulfill HACCP prerequisites replied that they performed a little differently from the original HACCP plan.



HACCP prerequisite program performance
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Fig. 1. HACCP prerequisite program performance of HMR
(Home Meal Replacement) firms of various sizes.
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Table 2. Food safety culture performance of HMR (home meal replacement) firms of various sizes

Indicator score Performance score

Food safety

Assessment indicator
culture factor

Small-sized Medium- Large-sized Small-sized Medium- Large-sized
firm sized firm firm firm

sized firm firm

Organiza-

. Organization’s priorities towards food safe
tional culture & p vy

Leader’s motivation for food safety culture

Leadership Leader’s commitment to food safety
Leader’s compliance to food safety regulation
Resources New investment in food safety facilities
Actual involvement of workforce in food safety
Educationand  Regularity and frequency of food safety training
training food safety education by professional lecturer
Employee Employee’s compliance to food safety regulation
participation ~ Employee's management of sanitation facilities

4.60+0.70" 4.47+0.64 4.55+0.69 9.20+1.40° 9.00+1.28" 9.10+1.37

0.90£1.45 1.20+1.52 2.40+1.23
3.36£0.30 2.89+0.64 3.36+£0.29 7.48+1.15" 7.17+1.65" 8.98+1.35
3.22+0.36 3.08+0.35 3.22+0.42

2.00£1.72 3.11+0.86 3.33+0.00
5.13£1.09 4.80+1.47 5.27+0.21

5.70£0.95 5.87+0.64 6.00+0.32
1.00£0.00 1.67+0.82 1.40+0.75

6.72+0.59 6.35+0.72 6.51+0.69
2.37+1.01 2.60+1.76

7.13£2.35° 7.91£1.81* 8.60+0.21°

6.70£0.95° 7.53+1.13* 7.40+0.75°

3.040.00 9.09+0.99* 8.67+1.72% 9.40+1.14

Ymeanztstandard deviation

®Means with different superscripts in a row are significantly different (p<0.05).
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Table 3. Logistic regression analysis of food safety culture factors and performance of HACCP prerequisite program

Variables BY Exp(B)” S.EY P(>|z)
Intercept -11.2726 0.0000 7.7530 0.1460
Organization culture 0.2482 1.2817 0.4339 0.5673
Leadership 0.1987 1.2120 03175 0.5314
Resource -0.3029 0.7387 0.3176 0.3402
Education and training 1.5465 4.6950 0.7645 0.0431%*
Participation 0.0831 1.0867 0.6696 0.9013

POC(39)>31.569)=0.2047
Yregression coefficient, 2odds ratio,”standard error
“means the variables are significant at 5% level

Q iﬂ— 7 o]q_lé)

BHH | Fig. 29] 2]EtA RS} QA E 2]EQA| 2o
met PP} FAEE EAIS 28] FAME] 59
714718 BE3d=H, ole 54 AFHES 846 9o
AAA FAAE O] 1A EE ToEE AAl A EQMAEst
849 FYPETF EE A9 o TR Q1A sk Utk
=AY F U

of 5 /M AENEES} aaE

A, AEFARS 3
2AZEIY AY Ao B8 <
AN} 2 ATE Table 301 AN RO, o] Aoz
ZASHE 49 2.

1n(11z1 )_ —11.2726+0.2482 x (71 8})+0.1987 < (S
PO R9020) - 0.3029 % (AR A+ 15465 (35
TH)+0.0831 x(FL L 7o) 2 @

>

B oA 2x2Y 37 2L 2pow 3
2} Table 30 UERA wie} o] FAZ R {9
A FRlsiih AAF AR AH WS
HACCP Al ATz @ o] F3xo] EAZFOZ &
(p=0.043) F3FS WX = AEFNAAES} 9 42A T
FHAESE 245 A T AdElelA WS
158 S7M 1Al = 2. 27F Exp(1.5465)=4.695%
U HACCP A eAZgamlo] ¥ =S 85%0]4

o
Hot' o r&

it ﬁ [‘%ﬁ k. o

2 2
AN o ol O ot M,

mﬁ 2

rE Lo

o2 143
Mg Az 1
A AFekd 2 fAdd

el

Sk R0 Fasit

JL%
9 ?4?’9} EQk A B
stox=g 7

9

k]
Ho
ot
v
ol
}_1‘
i

¢
—

o
Jo] olU3 2]

P

o

=2

ol

fo ox

1)
>
N
N
o
<
kd
N,

ol
o> &
an!
>
o)
9
-
lo
=
>
R )

Ed
X
rr

h)
o

7 3 FYAL
o1F BAte] ok A

]o
fr
P
o b

b
dhu

o %

>,
MY e o
[o 4y

%0,

O
o
.

d e
of
o
s
o
2
o
v

I |o

Of
bt

o R O e A

>
>
1 fo

>
S
X0
f °§

I
Jht é
)
o, :ﬁl:
o i
8 gy

2
N
N
N
s
Sl
ot
fru
F1oox
o
i
&2
P
2
__):I_!ll
o

X0 1> —ti" o
bl Mo p

o
o

)
lo
il N
do
(o dlo

2o > ool 4 U ob o fn oo o b e ¥ W lo Jo Ao
-0,
o
foh 3L
W
2
o orr

oo o MN X R
O o O 24 o (o
)
Mo y
ot
2
ko
B
il

it
)
ol
rir
po
rlo
o
>
(@)
@)
b
=
>
b

Acknowledgements

B e AFREA R SrpEdaAA A
AsAT(2018)2] Aol ol S = A=

o} ;ﬂ;g



386 Seung Yong Cho and Dasom Seok

e

>,

2

BN
jins
__>tl_‘,,

i

4
ox

o

fru
ok
? Md
S

>,

e
__}1_1"
1o
1>
NS
[40
O
Ao
oty
Gl
4
o2
b
o
N

o o
2 o
= 1>
J} ol
o -
o rr
)
3k
o bt d
FS i
o

D[k B2 N

> oo wE e 2

L o
of\
e
(o,
lo,
N,
£
9 o
o S
=2
>
e
iR
__)H_l(l
=1
b
o 9
o g
fu r
:(o
o

YO LH(p>0.05) 74971¢] &]A], A9
ﬂ%%“‘ﬁxﬂ oA o8 0= (p<0.05)
Atk g 7199 Fske "R gAdAE TeE7t
ANy SR GA A Sl et
TR mE AXEe] EHPS
2450] 7|2l HACCP 413}

H 2= gske XAV Ay =
JYe] wH-FH 0] HACCP 30 Eﬁ]ﬂf@ )3}
Al (p=0.043) F L ﬂlﬂ—t— él%

E&]T £Ls e s

SAZZ I —?8@501]

References

1. Cho, S.Y.: Management system for ensuring safety of HMR
(Home Meal Replacement) products. Food Sci. and Ind.,
50(3), 51-59 (2017).

2. Nguyen, T., Wilcock, A., May, A.: Food safety and quality
systems in Canada: An exploratory study. Int. J. Quality &
Reliability Management. 21(6/7), 655-671 (2004).

3. Lee, H.J., Hong, W.S.: Importance and performance analysis
of sanitation management in workers at small and medium
foodservice industries using HACCP prerequisites. J.
Korean Soc. Food Sci. Nutr. 45(10), 1497-1507 (2016).

4. Toropilova, J., Bystricky, P.: Why HACCP might sometimes
become weak or even fail. Procedia Food Sci. 5, 296-299
(2015).

5. Griffith, C.J., Livesey, K.M., Clayton, D.A.: Food safety
culture: the evolution of an emerging risk factor? Br. Food J.,
112(4), 426-438 (2010).

6. Yiannas, F.: Food safety culture. Creating a behavior-based
food safety management system. Springer New York, (2009)

7. Nayak, R., Waterson, P.: The assessment of food safety cul-
ture: An investigation of current challenges, barriers and
future opportunities within the food industry. Food Cont. 73,
1114-1123 (2017).

8. Griffith, C.J., Livesey, K.M., Clayton, D.: The assessment of

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

food safety culture. Br. Food J., 112(4), 439-456 (2010).

. Jespersen, L., Griffiths, M., Wallace, C.A.: Comparative

analysis of existing food safety culture evaluation systems.
Food Cont. 79(Supplement C), 371-379 (2017).

Ball, B., Wilcock, A., Aung, M.: Factors influencing workers
to follow food safety management systems in meat plants in
Ontario, Canada. Int. J. of Environ. Health Res., 19(3), 201-
218 (2009).

De Boeck, E., Jacxsens, L., Bollaerts, M., Uyttendaele, M.,
Vlerick, P.: Interplay between food safety climate, food
safety management system and microbiological hygiene in
farm butcheries and affiliated butcher shops. Food Cont. 65,
78-91 (2016).

Denison, D.R., Mishra, A.K.: Toward a theory of organiza-
tional culture and effectiveness. Organization Sci. 6(2), 204-
223 (1995).

Jespersen, L., Griffiths, M., Maclaurin, T., Chapman, B.,
Wallace, C.A.: Measurement of food safety culture using
survey and maturity profiling tools. Food Cont. 66(Supple-
ment C), 174-182 (2016).

Taylor, J., Garat, J.P., Simreen, S., Sarieddine, G.: An indus-
try perspective: A new model of food safety culture excel-
lence and the impact of audit on food safety standards.
Worldwide Hospitality and Tourism Themes. 7(1), 78-89
(2015).

Wright, M., Leach, P., Palmer, G.: A tool to diagnose cultures
in food business operators (FBOs). Food Standards Agency,
(2013)

GFSI: A culture of food safety. A position paper from the
global food safety initiative (GFSI). v 1.0 (2018).

Panisello, P.J., Quantick, P.C.: Technical barriers to hazard
analysis critical control point (HACCP). Food Cont. 12(3),
165-173 (2001).

Azanza, M.P.V., Zamora-Luna, M.B.V.: Barriers of HACCP
team members to guideline adherence. Food Cont. 16(1), 15-
22 (2005).

Fotopoulos, C., Kafetzopoulos, D., Gotzamani, K.: Critical
factors for effective implementation of the HACCP system:
a Pareto analysis. Br. Food J., 113(5), 578-597 (2011).
Herath, D., Henson, S.: Barriers to HACCP implementation:
evidence from the food processing sector in Ontario, Canada.
Agribusiness. 26(2), 265-279 (2010).

Dora, M., Kumar, M., Van Goubergen, D., Molnar, A., Gel-
lynck, X.: Food quality management system: Reviewing
assessment strategies and a feasibility study for European
food small and medium-sized enterprises. Food Cont. 31(2),
607-616 (2013).

Taylor, E.: HACCP in small companies: benefit or burden?
Food Cont. 12(4), 217-222 (2001).

Powell, D.A., Jacob, C.J., Chapman, B.J.: Enhancing food
safety culture to reduce rates of foodborne illness. Food
Cont. 22(6), 817-822 (2011).

CODEX: Recommended international code of practice gen-
eral principles of food hygiene, CAC/RCP 1?1969, Rev.4-
2003. Food and Agriculture Organization/World Health



Food Safety Culture of HMR Manufacturer 387

Organization; Rome, (2003) food businesses in Cyprus. Food Cont. 57, 70-75 (2015).
25. Charalambous, M., Fryer, P.J., Panayides, S., Smith, M.: 26. Dzwolak, W.: HACCP in small food businesses — The Polish
Implementation of food safety management systems in small experience. Food Cont. 36(1), 132-137 (2014).



