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Abstract
Contract Number RDG61A0030
Project Title Innovation and Technology for Processing of Safety Food
Researchers Assoc. Prof. Dr.Chawalit Thinvongpituk , Mrs. Jariyaporn Onwong

Miss Panjeera Supadon and Miss Pronpimol Mongkhonngam

This project was aimed to (1) develop and promote research and innovations
corresponding to economic solving of the province and focusing on innovation and technology
for safety food. (2) develop a research management system of the university to be able to
integrate and empower the whole chain of research as well as to synergize research with other
academics activities. (3) establish and develop supporting system to enhance area based
research and social engagement of the university. This project was carried out for 1 year and
4 months, between 17" September 2018 - 16" January 2020.

Totally 8 sub-projects were granted research budget focusing on value chain for
market management. They were started from February 2019 in 2 pilot markets, which were 3™
Tesaban market and Don Klang market. Those markets were expected to be role models for
safety food market of Ubon Ratchathani. The research result can be concluded as follow ;

1) Establishment and development of system and mechanism for market
management

The promotion of safety food in Ubon Ratchathani Province was done through
the research on value chain for market management. This research was done on area focused
basis and engaged with all steak holders, starting from farm to food production, traders in
market until customers. A key question in the research was “ How safety food market
management in Ubon Ratchathani should be?”. Researchers adopted and applied the Good
Manufacturing Practice (GMP) to drive activities in markets. Two key partners for transformation
in markets were market committee and traders. Key activities conducted in the project were
training and workshop for market traders together with city municipal officers, market care
takers and market owner. Searching for some traders to be GMP pioneers and to be role
models in the market was conducted. GMP standard measure for trade stall was developed
and implemented to volunteers. The implemented trader stalls received great response from

customers, as the result the nearby traders began to adopt the format. The GMP standard for



market in this project has been expected to be tool to leverage the market to be a 5 stars
market and to be a role model for safety food market in Ubon Ratchathani.

Apart from market management, infrastructure and market layout are crucial for
safety food market. The layout designs for safety food market were made concerning on 4
main issues i.e. GMP regulation, requirement of market caretaker, requirement of customers
and scenery. The designs were under consideration by market owners and may be
implemented in the near future.

2) Changes in the market

Key changes in the targeted markets resulting from this study can be concluded
as : Traders have improved their stalls according to GMP measures such as having price tag,
clear and clean stalls, waring apron and cap for example. At Don Klan market, regularly check
for food safety was conducted by market officers together with provincial public health
officers. The result of these check was publicly reported, and customer can acquire
information through QR code scan. This was to assure the safety food which is the main
concern of costumers. Similar checking was also conducted at 3" Tesaban market but the
result has not been published.

Waste management was initiated in this project. This was done by cooperation
between researchers, traders and market owners. 3 measures for waste management were
agreed and implemented which were (1) Waste segregation (2) Campaign for reducing of waste
and (3) Earthworm farming by waste.

In order to establish a plan for future and build costumer awareness on safety
food market, a strategic plan was studied and formed. It was done using 7Ps technique which
was concerned on products, price, promotion, place, people, process and physical evidence,
together with safety food production potential and logistic system from farm to market.

One of the main output of this project was the establishment of people resources
in safety food in the markets. Those people were 21 traders in 3™ Tesaban market and 20
traders in Don Klang market, 6 persons in market management level of 3 Tesaban market
and 1 of Don Klang market. In addition, there were 15 of safety food producers in the area
who lifted their quality and standard regarding to food safety. It should be noted that between
September to October 2019, there was a great flooding in Ubon Ratchathani, and this caused
delay of the project. As the result, business plans of trades and other key partners have not
been completed yet. However, plan to develop and leverage them has been made and will

be launched in the next phase.



Regarding to the development of a research management system in the university,
it was initially aimed to establish a unit for managing area base research. However, the unit
was changed to be a unit for managing of research and services funded by external sources.
This was in order to cover all missions of university and to setup more efficient mechanism
for university. The unit setup process was run by organizing several meetings with faculty
deans, steak holders and university managements. Draft of the unit structure, regulations, rules
and other kinds of document have been made. The process was slowly developed because
there were many departments involved as well as it has been some sensitive issues arose
such as benefit sharing. The 1* draft of regulation related to unit setup was submitted to board
of university management monthly meeting on the 4" February 2020 and was asked to be

amended. It was now under revision and shall be discussed with faculty managements soon.
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Table Planted Area of Vegetable Crops, Harvested Area, Production and Yield per Rai by Type of Vegetable Crops: Crop Year 2015
L. dofnzven (19 | dleffuden (9 sandn (f) smdnidndsld (hn)
llATaIinEin * Type of wvegetable crops
Planted area (rai) | Harvested area (rai) | Production {ton) | Yield per rai (kgs)
yinuddalig) 17.885 17,816 21,327 1,152| Chili
s 1,268 1,253 3,735 %,292| Pumpkin
dhalwatudsemu 3,658 3,525 3,791 1,312 Sweet corn
fhilnena 1,349 1,286 1,435 1,100| vard long bean
AndsTu 371 371 319 888| Chinese comvolvulus
URIAT 1,376 1,335 1,438 1,078| Short cucumber
umIs Ty 381 375 515 1,293( Large cucumber
VLAY 463 447 645 1,147| Shallot
#uvan (Wauuwue) 287 282 79 553| Spring onion
drilvrimu 879 863 1,109 1,149| Baby corn
HEE LR 161 161 296 1,703 Tomato
nzvidinan 22 22 7 114| Cauliflower
U 196 183 106 1,281 Aneled loofah
finAzth 540 514 173 328| Chinese kale
Anmedi 168 168 129 81%| Chinese cabbage
nTsLiEw 215 215 201 1,787| Garlic
nevdTUd 133 130 146 1,212 Cabbage
fnmmAen U 171 163 102 839| Chinese white cabbage
fnmadeUd 142 59 112 726| Leaf mustard
yrsziu 49 49 79 1,597| Chinese bitter eourd
Anmeviay 18 18 24 1,355 Lettuce
Fur FrdnaTuinensd 29,732 35,767
Source: Ubon Ratchathani Provindial Agricaltural Extension Office
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Table Livestock by District: 2016

. Tn asedla ans WAz WAy WU 1a i o
L@ District
Catile Buffalo Swing Goat Sheep | Goose | Chicken Duck

FUEAA 169,249 64,405 152,075 284 118 - 5,343,019 | 330,175 Total
dunafasguaTes] 15,639 2,383 6,129 18 - - 406,633 15,671 | Muang Ubon Ratchathani
dnaraiiodlw 5,749 1,417 2,770 - - - 74,298 11,589 | Si Muang Mai District
Funalruiaey 6,786 1,378 2,425 - - - 168,172 7,382 | Khong Chiam District
anaiadlu 14,166 1,160 508 - - - 342,680 16,745 | Khuang Nai District
NN 1,853 816 120 - - - 13,191 1,270 | Khemarat District
dunamtgAL 15,184 5,399 47,885 27 - - 322,109 56,218 | Det Udom District
LAY 3,513 2,043 6,471 - - - 53,007 13,096 | Ma Chaluai District
anatiniu 2,403 736 1,863 24 - - 67,770 8,100 | Mam Yun District
dLNAYIEN 10,083 3,565 6,602 151 88 - 91,023 29,031 | Buntharik District
ALNDRTEAN TG 8,929 6,266 3,929 45 10 - 151,251 10,134 | Trakan Phutphon District
E'szﬁﬁﬂﬂﬂu 3,402 3,087 1,163 2 10 - 62,004 2,879 | Kut Khaopun District
ALnaUEAYAY 9,674 1,929 3,324 - - - 152,258 9,015 | Muang Samsip District
gua1TIuET Y 4,589 4,167 1,982 12 2 - 514,498 16,481 | warin Chamrap District
dnnafiyadeeing 7,291 4,055 [ 10,561 - - - 187,309 | 26,508 | Phibun Mangsahan District
MGG 4,934 2,643 855 - - - 66,540 8,008 | Tan Sum District
A Lnalwalns 6,313 3,329 8,530 - - - 02,571 9,187 | Pho 5ai District
anadlse 7,250 3,802 21,628 - - - 1,061,384 16,299 | Samrong District
A LADADUUALAS 4,449 1,905 1,734 - - - 112,198 7,314 | Don Mot Daeng District
ALNDFTUTT 6,519 3,049 2,153 - - - 60,712 6,828 | Sirindhorn District
MBS R 5,135 1,825 1,817 - - - 80,607 | 24,677 | Thung Si Udom District
LN ULE: 3,372 1,810 1,270 - 8 - 76,200 5,883 | MNa Year District
ALNURTE 5,143 1,890 948 - - - 48,131 1,486 | Ma Tan District
FLnawmaEalin 7,776 1,509 845 - - - 165,513 1,241 | Lao Sua Kok District
AN NTITE 1A 6,918 2,892 14,311 - - - 884,523 10,753 | Swang Wirawong District
Junaingu 2,179 1,346 2,252 5 - - 88,433 14,380 | Mam Khun District

fiu:  dinnuledrisinguaneaid Source: Ubon Ratchathani Provincial Livestock Office
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Closed Innovation Model

/

Lost ideas Winning ideas
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Technology Base J

©

Targetted market

‘, ST Boundary of the company
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Innovative °
ideas T~ 2 2 \

% 5 Development N\

a a Commercialization
lntellec:tual Ly = g |‘ el of innovation Market
property = 2 _

-% § projects N
New /' 2 =

technologies

-,

[ RESEARCH ]—»[ DEVELOPMENT ]—»[ NEW PRODUCTS ]

UM 22 sUuuunsdnnsausuazuinnssuseuuln (Revutska, 2013)
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property — S 2 || of selected of innovation market
= 2 ,
2 g projects Y
o =
5 =
7]

New /

technologies /

[ FExternal research ] Involving external technology (outsourcing

base and insourcing)

3
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AuAALA uazdansmne Tnevhlunisufudgshenssumant awvlifunuanasuazUssansam
s
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Logistics)

| Primary |

JUN 25 vinlgaaAdmiun1suImsdnniseainan (Ussenaain Porter, 1990: 242)

2.3 KUIANTEUULLIADIMNT (Food Ecosystem)
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Income & profits

Land tenure

B

Socio-economic drivers

Farm inputs Meda

Labour & wages

Food & nutrition

Social movements

Attitudes

Food processing

Trade abour & trade Food preparation HH structures Beliets
Prices Environment Transport/storage Education Values
Market syst Ith & safety Medical technology Heaith care Culture

Price volatility <
Support <

<

Productivity <

Empowerment

Institutional
arrangements

Transport
networks

Regulations

Food system activities

Research
infrastructure

Food
labeling

Nutrient
quality & taste

Food
promotion

Physical
access to food

Agricultural
production

Food storage,
transport & trade

Business services

Food supply system

L |

Food processing
& transformation

101

Food retall & Food consumption

provisioning

nsumer characteristics

Extension | Agro-chemical | Technological | Financial Knowledge | Time Purchasing Preferences
services providers support services power
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Environmental drivers

Temperature Quality 0 Lang use

Rainfal Availability Gas Soil fertiity
Iron Droughts Irrigation Fue'wood Coa Soll polution
Tin Wildfire Wasning Microbes Fertiliser Compaction
Bauxite Sea-level rise Cooking Pollination Agrochemicals Salinisation

Food system outcomes

Socio-economic outcomes

Income

Livelihoods
Employment

Wealth

Social & political capital

Human capital

Food security

Food utilisation

Nutritional value
Social value

Food safety

Affordability
Allocation

Preference

Food availability

Production
Distribution

Exchange

<

Environmental outcomes

Land, soils
Fossil fuels
Minerals
Biodiversity
Water

Climate

JUN 26 syuvemns mswenlesanuduiusseninnistuniion ANy waskadns (Scientific

Advice Mechanism (SAM), 2019)
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EDUCATION
/ o \

- Lifelong learning and

BUSINESS mobility EMPLOYMENT
(DG GROW) - ngh quallty and (DG EMPL)

efficient education
- Small and medium - Promote skills
sized enterprises - Entrepreneurship
~ Entrepreneurship - Better jobs and
— Access to finance improve labour markets

EALT
AGRICULTURE W H ENVIRONMENT
(DG AGRI) (DG ENVI)
- Sustainable Nutritious foods - Citizens live
that promote health aligned within

development of 3 :
agriculture with food-based dietary planet’s limits
guidelines as the core focus Britact

= S5bje fod producion of production, distribution, trade, ot
- Wellbeing of rural processing, marketing, retailing biodiversity
areas; and decent and catering throughout - Minimise
standard of living for the system environmental
health risks

farmers 4 “\\(

A private sector,
including farmers, entrepreneurs,
small and medium sized
enterprises and big business
that creates jobs and generates
wealth shared with the
workforce and local and
national economies

TRADE
(DG TRADE)
- Solidarity FINANCE
(ECFIN)

£O0D SYSTEM
W31sAs @004

O
)
=
A
<
(2]
O
P
~
(%]

and security
- Create jobs ~ Raise economic welfare
= gg;;rearl:y - Smart sustainable and
RESEARCH HEALTH b
(DG RTD) (DG SANTE) g
- Sound public finances
~ Tackle societal \ - Wholesome,
challenges OCEANS il
- Excellent research (DG MARE) -~ Food safety and animal
- Innovation SR welfare
i — Protect public health
— Stable supply fish
- Thriving ocean
economy

JUN 27 enwduiusvesdminenmeuleuieiussuvemisiiienisiinUselesisiu
(Scientific Advice Mechanism (SAM), 2019)
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5. 1INAINTURAYRUABANISLYAMATUUNANTENUAUFILINA DN LATYINIAIAL @151504GY VD9

SLUUDIMISHIUNISHAUILALNNTAAAUULYUNEWUULEIUT WNTFITUIAUE A8819n715:8aule9
W8 URINSHAUNNGIEUNY “Seuun1ms”

10

1

12

14

16

17

No poverty

Zero hunger

Good health and well-being
Quality education

Gender equality

Clean water and sanitation
Affordable and clean energy

Decent work and economic growth

Industry, innovation and infrastructure

Reduced inequalities

Sustainable cities and communities
Responsible consumption and production
Climate action

Life below water

Life on land

Peace, justice and strong institutions

Partnerships for the goals

Almost 80% of poor people live in rural areas

We produce enough food for everyone, yet about 800 million go hungry

Good health starts with nutrition

Nutritious food is critical to learning

Women produce half the world’s food, but have much less access to land
Sustainable agriculture holds potential to address water scarcity

Modern food systems are heavily dependent on fossil fuels

Agricultural growth in low-income economies can reduce poverty by half

Agriculture accounts for a quarter of gross domestic product (GDP)
in developing countries

Land reforms can give fairer access to rural land

Rural investment can deter unmanageable urbanization

One third of the food we produce is lost or wasted
Agriculture is key in responding to climate change

Fish gives 3 billion people 20% of their daily animal protein
Forests contain over 80% of the world's terrestrial biodiversity
Ending hunger can contribute greatly to peace and stability

Partnerships help raise the voice of the hungry

JUN 28 SpUUIMNSAUNIWRIUTEEY (Parsons Uay Hawkes, 2018)
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CONSUMERS

RETAILERS

Tl

FOOD AND

Retail

BEVERAGE
COMPANIES consumers,
corporate
ﬂ-ﬂﬂ consumers
Wholesalers,
E supermarkets,
independents,
discounters

Primary and
secondary
processors;
bakeries, meat,

FARMERS

INPUT Handlers of dairy, ready
COMPANIES agricultural meals,
produce, beverages
é?) logistical
fid services
F,ﬁj Growers and
ﬂ producers of
L grains, fruit
Manufacturers vegetables,
of seed, meat, dairy,
fertilizer, olls and fats
machinery,
animal health
and nutrition
insurance
companies

JUN 29 vilgamuA1ve391113 (Hussain wag Vause, 2018)
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Forau mafinnsanesdussnauifissunsdrilinanisinvigniaideutsiuuanuasduay wle
FoamsuulsssansnmmiensianndailmAstiygmls frfudeshanudilesddszneuves
syvunarUjduiusidudeuvesiaszuuiing ffu wsaeu Tassadsiiugiu walulad ulswe
nnaxdeu fimunulauts msudssu msvuds msuiloa naenauinusssufiiieades uenaini
szuvensiianudenlesiuszuuduiifeates 1Wu szuuling szuuiAswgmans szuuguaniy
szuUTNadany faguil 30



36

FARMING
INPUTS

Biodiversity Farmers

Nutrients

Biodiversity

Land Use Agriculture

BIOLOGICAL Land & Soil
SYSTEM ——

Climate Change

Pollution

Ground Water
Animal Welfare

Supepr

Farming

Food
e COMMeEr € LitETaCY

[ _1rash B

ENVIRONMENTAL
JOINONO0J3

Consumer (@]
HEALTH
SYSTEM

._/ \

<
Family |
& Friends

Government
POLITICAL & Policy
SYSTEM
T
Communiy v A
ot MAN,

|_Ownership_|
e
Reglon SYSTEM /v
e
National Engagement

S coucation |
> Food Culture

SOCIAL

U7 30 Ujduiusuesasduszneuluszuuiinaeimns (Zhang, 2018)
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SOCIAL CAPITAL :3 PRODUCED CAPITAL ﬁ
g
[ i ] . I
» Machinery and

» Social networks » Food security infrastructure

» Income

» Wages » Land access/ » Opportunities for » Energy, fuel, fertilizers Profitsand
> Labour » Working conditions tenure co-operation and and pesticides " et
»Knowledge  \,;¢ritio us food » Cultural community » Research and » Taxes

knowledge activities Development; T

» Finance

AGRICULTURE & FOOD VALUE CHAIN

A S .
&%&?&-- - (O] g

m
Sy 5a
<& oo
@Q ox
a3 28
s Agricultural Manufacturing Distribution, Marketing Household
Production and Processing and Retail Consumption

—r |

» Biomass growth

» Ecosystem restoration

» Fresh water » Deforesation and habitat loss
» Pollination » Greenhouse Gas Emissions

» Pest control » Pollution

» Nutrient cyding

NATURAL CAPITAL @Q

POLITICAL, ECONOMIC, CULTURAL, AND INSTITUTIONAL CONTEXT (OR STRUCTURAL CONDITIONS)

JUT 31 UWHUAINLTITEUUYOITEUUTNABIMNS (Zhang, 2018)
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key determinants of equity

o settlement
and distributional impacts — >

population

land
—— positive age cohorts,
ot negatlve governance and
institutions
labor deforestation
roductivity -
o A SER
- income ~ Ve
transitior B ) | <
water A 14 "
demand -, precipitation K
R food PR culture N \
labor & _/ dermand . )
tity B) ]
human :";dLI.L.I‘ﬂI[ . \' v
health food A\ |
R ! agﬂmrture price ot y
! and 4 availability I
: o \\) P 1
q (ljand ;"_// blodlversrty
' roductivi
carbon capture \ //p i
and nutrition \ ) P
sequestration v food L’
N production ,
4 ~ ) &) :
i v
0 A \
\ N
1 A
v N profits fertilizers and
<deforestation> taxation pesticides
'\_‘ subsidies
water Sl ~
qualty €-------- T =
- 7
s TTTTT
food saf T
ety -

distributional
impacts,
equity

JUN 32 freganansenumuuInkayiuauvessduseneuluseuuilinmemis (Zhang, 2018)
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Community:
New Channels and markets
Increase Profitability
& competency

National Policy,
Funding supports regional
community and education

Universitys
Increase job opportunity,

Growth in education & community
Power

Expected values for others

Government;
Increase income
Increase economic
& social values of local community

Gov. grants for regional
community & researches

Accumulated C-U activities with
Local Community

C-U Coordinator

Financial supports and
Research topics
from communities,
Increase number of IP. ,

punoigyoey

Regional power :
Diverse raw materials,
Low land price,
Low logistic cost

Regional power :
Technology Transfer through IPs
Human Resource
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Abstract

This research was undertaken to study factors affecting retailers’ decisions on participating
activities in displaying products and providing services according to safe fresh market concept. The
research was conducted with 22 retailers selling in the fresh market namely Don Klang, Ubon Ratchathani

province, Thailand. The study utilised qualitative research approach principally using purposive sampling
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and in-depth interview techniques. The open-ended questionnaires were employed and these were
constructed in accordance to the Ajzen (1991; 2005)'s Theory of Planned Behaviour (ToPB). The theory
broadly indicates key factors affecting intentions and behviours into personal (attitude), social (subjective
norms} and control (perceived toward behavioural control) factors. To participate in the research
activities, all retailers firstly had to agree for complying with the so-called 12 sanitation practices of food
stalls and hawkers, to basically improve qualities of their products and personal health. The products
were regularly and openly checked by public health authorities and researchers utilising standard
approaches. Results subsequently were announced through QR label of the on-line database. Such
publicized activities were parts of product displays and services provided to customers. Experimental
results regarding the key decision factors suggested the attitudes had great effects on decisions of the
retailers who had not joined the research activities since the beginning. They observed and pondered
future benefits from the research participations. For the retailers joining the activities since beginning, the
subjective norm, i.e. market owner was considered by them through the patron-client relationship as a
main factor governing their decisions to join the research. The perceived toward behavioural control
especially the retailers’ ways to comply with the sanitation practices as well as in-return benefits was

considered an important factor affecting their decisions to join the research activities.

Keywords; decision, fresh market, Theory of Planned Behaviour (ToPB)
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(@)

AMENAIINAINTINITYINTHELWITHANTATIIMRAIN quick respond (QR label) Lﬁagnﬁwﬁﬂ
nsaunuaanaslFFumansasaiisuaningfhuiliimsanslatiaasinuvisl uenanilfselsinstinte

v vy a1 oa

msnvruAuEiRugE RN (Ui 4 Hideldhnsenaqunmuasyiulgguteyassuladflunanis

nsrvedesaiiasdaiufrasmsuas gilaluaudvesmues Tuvasitgdatianuiilslugunmessduduiinms
IR MLATLANINAN AT 99s N and e Ul uiiiunTiuisiensmireiintui Tnoiams
anénselmifisshiguesfuiumalfiduinuiuthsnnfuisaunugua (du nisdunival DK-SEL_PUI0S)

« _yapmevdmniithevenddslilffinediednay wiffiaumilawzgegus visnuaunuudni

& gea < ' v v oA o
FoflAndmnasaludeny Aagldgndniiu..” (nsduntwal DK-SEL_PUIOM)

Wil van Rijswijk and Frewer [12] swswiguilaniiaudessnisdunisasiaaeudaundu
(traceability) (ilavsuiuvasiuas/ vianan muasiud Teamsasreasudounduiuainsanusiilelifiugné
wagiinadanisdiaduleds Tunsinwifitduléidslugnamnssuinuasnalivasussinalng Wongprawmas et al.
[13] sneandmseeuiulunansgiu iy 1RssIu Good Agriculture Practice (GAP) Svaglussduiiidniiloaning

fenlsdedauimimnmsgusinandwienisansgeudaundudiisnsiuiinvasmdnuataznisdansiialile

WU Yayadsnailinsuiinnuddguaszuummneasudaundulunsdanisiuddmiusaiauasnde

Lo SRR Heyn

=

25 iemsed

a1 QR HANTIATIANINIUNTALALRAIN QR mstathavannismsianiu

f“S‘Uﬁ 4 f9g13va9RaINn QR NSULEAINAYRINTTELNLURANN QR wagnstinthavannisasiamiu
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2 Jadwiidsnadanisiadulaidrsufanssunisdansduduesldinmanmuuifnnaiataonds
Fayannnsinululseidutivividmasanisdndulaveidnnedatlunaanaunandlunisidisn

Avnssuntsdmnduduagliuinsmuundaaiadaende ledeuuniu 3 wnm teglinguingdinssumuun

WWuwms Usenausne (1) vieuaRvasidn (2) nguénedesagiin uas (3) msuieniseurumginssu (Ui 5)

=

nseaziBeaiindndidugui 1 wudmginssuvesdiiindinlufanssuvensifeildlinnuduiusdedu

felvy a

nausslemifigifninasldsuainnisidnswluionssu (perceived behaviour control) wasnalinduning

0

5
e o a2

(assets) vougFnTuluanan ﬁafum%wlﬁgﬁﬂ “Buming” (assets) vasfiuindumquimgAnssumuumaiteldly
msinsantadsiidemademsdndlavasin (Uit 5) silaunindlfuiseandu 5 AR NUNTBULWIAAAS
F39Tinvasnsaund 15e rural household livelihood conceptual framework [14] Ussnausiag (1) &unswimnig
33U (financial asset) 14y Ruazan Alsaan1sinng (2) fundndnadsan (social asset) Ly muFuRUS
seineyana n3aY1egsia wargndn (3) Aundwdnmauyud (human asset) wwiu mws Ussaunisal wiaduses
AUAMLAZUINTFILYDIFUA (@) Aunindnianignim (physical asset) wu Jaquay aunsalusznaunisding
waw (5) Aunindmasssum A (natural asset) L5y wasgn uaand widaiug Wusded Tumsfnymenisian
nijixﬂaumimmm% (micro-entrepreneurs) Utto [15] wudn unindvasiiusznaunisiiauddaydantsain
weiarnevasiussnaums siilufuvesmsaiidania (opportunity) uasusegila (motivation) fafunsthiauesa

msfnwuazaiuneagldduiunsmugui 5
F

Attitudes:

fotne/ Buus/isadiu
A

—

Subjective norms:
LRl RER T

NOUFNOHNTTUNTHLN Y
(Theory of planned behavior)

Behaviour to participate Intention to participate
safe fresh market safe fresh market
activities activities

Perceived behaviour
control:

mMsAsanAMuENAef ||
HRRWSADIMSTHI

1. shomau
wnri Nuay
a0

2.1hathy —

Financial
4
fflsuindu
nns
Amaing

Human
e

2. mssusay/
tans

’__

Natural
1. whaonkn
2. wiavin
g vjus' Vins/
dory

Aumsveimarinn
(sellers’ assets)

Physical

1. st/

JUn 5 Yadeiidmasanisdpdulaveimedeslunananeunandlunsidisiufnssunisiensdudiuay

TudnnsmuunfesainUasndy

2.1 viruaf (attitudes)
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¢l o
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A5 3UFVIMI)
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SEL WIPA21)
“_weadn gndnAnuany sifeineesiulelududn senaglinsatusauasuansihauuuay
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SEL SIRI22)

Tumsfnwilnud) giminesmianssuiuanasy wu msiawainvesdudgusu viafinmluidud

1Y

oToP uansmwaLlaihTulasinadlatsudiguidilieedihmdaineiidednalumsduiiunu leeawe
nsUfulsanIsimnddui ssneueedusionsvedudluuuduuiussesnamm (ou nsdunivel
DK-SEL_SANOT uag msduniual DK-SEL_ART10) lunns@ny1ves Coleman [17] sneauidsenauntsdnilvg

Adhianisuinsvienisatiuayy Wy nasmusuIadn (micro-credit) viafanssuaiisguauntly (sanitary

rogramme) Snudugiilnusvsaliuszauntsalannnisidingadlasanisunnay mnusdananuanddimsuds
prog J

0 ]

e duasdunindmtynvesiusznaunsdenisdiiiufianssy
«_fasndasnilimen nirileg gnéniiuasldauisn uifdainselilasmdmaianou ey
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win ndhaglaidu whitdadluuandweadily . (n13dun1wal DK-SEL ART10)

2.2 ngug1e8s (subjective norms)

o
= v o '

Tuns@nunilfide wud ginATmRanssududBulasinside Swau 20 au e 1) ldldayadn

e

AMSUWSIANTTUTUANAINASUBANETILALSDIUDRINLIWBIRAIN HIlFaLT15INATY Wy Asdunval

g g > ;
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T

Tupaeiu 5 U waglimusmiisfumenatnlufonssusinagduedied iesnnlunmsuseguiiowiouniside

' LY

Sududvasmaravirliniuteyaldimaianglddanuniiedmiieduinasady wu dnvaseans uasdn

& v el o ' v g va ¥ oo W P vy =i a v A o § v s v oalo LS v
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¥
oo '
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agsintiulray uidnuassansiasenidnly..” (Msdunmval DK-CORD AAO1)

Poyatiefuvaddn 20 auidwlasensdsudsudu uandlinsudn “i@rveemarn” (unag

vy el w

Usganuumana) [y “ngue1e8e” (subjective norm) (Uil 5) vesgjdnfivinsnilufanssu anuduiusseving

v §

Wvasnanauagdfludnuwagdinandnegluguuuuves mwdniudiaeguiug (patron-client relationship) &

Uil (patron i fiide rwasmanm) aglugusidaswasusslenilitugeglinsgudus (client a AiddaHn
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2

¥
%aumLn‘wmaumsﬂuﬂsxmﬂlwmmxﬂuw;m Pomsanam et al. [20] INYNUINHZUDWBY Tnglanis AsauAs)

o e o

disuwazauiituiiodulieiiddyuindenisiadulavavesennilne Tuvaeiignienduyeladldvenuddy

v oa o5
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o
< '
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23 mi%'ufs:ﬂ';mmmiaﬂ,umiﬂ'Juqmwnﬁnﬁu (perceived behaviour control)
TunmswaseuduangildSunsunmuaiifimmadotuihnmsdhsnienssuvassiteduded
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Criteria Analysis of Food Safety using the Analytic Hierarchy

Process (AHP) - A Case study of Thailand’s Fresh Markets
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Abstract. Safety of food in the fresh market has been a crfical issue for meny countries, inclnding
Thailand. In this study, data related to the criteria pertaining to food safety in selected fresh markets in
Thailand are collected and analyzed using selective analytical methods to understand the perspectives of
stakeholders in food safety system. In particolar, our study considered 2 methodologies in the analysis-
1) Mixzed Method Fesearch based on questionnaires and interviews with an aim o analyze stakeholders’
behaviours and 2) Analviic Hierarchy Process (AHP), one of the Multi Criteria Decision Making
(MCDM) tools, with an aim to znalyze criteria weights for foed safety. Our case smdy was conducted at
two fresh markets in Ubonratchathani province in Thailand: Municipal Market and Donklang Market by
collecting samples of vendors and consumers. It was found that vendors considered rentsl amangement as
the most important factor with weight §.5489 (548 percent), whereas consumers concemed with the
market building and relsted sovironment the most with criterion’s weight 0.24280 (24 80 percent). This
initial result can be used for further analysis of fech market layout snd desizn, subject to viewpoints of

stakeholders.

1 Introduction and Metivation

Fresh markets have been wadely distributed m almest all
every commmunity in Thailand, in which consumers and
merchants can come to buy and sell vanous products,
such as fresh vegetables, fresh frnts, meats, processed
food as well as the ready-to-eat food. In particular, the
frech market 15 the place, where many people gather
together, mchuding the supplier of raw matenals or
farmers (Le., suppher), vendors that sell products (1e,
distnbutor), the camer of raw matenals (1Le., transporter)
as well as customers. Thus, various activities oceur
within the fresh market, which can be viewed az a kind
of supply chamm and value chamn [1]. In fact, area and
layout of the fresh market 15 an 1mportant element that 15
related to the food cham as well.

According to the national food safety policy analy=is
for Asian countmes [2], food contaminated with chemicals,
anhbioties, and pathopemic microorgamsms, are the cause
of deaths for more than 3 milhon people worldwide per
vear. In addition, food polsoning of approximately 1.5
million people worldwide per wvear i= an evident of
increasing health problem in the Asian population living
in the city. Furthermore, the Intemational Food Standards
Commission (CODEX Alimentarius Commmssion) has
prepared a draft manual ‘principles and gmidelines for
national food control system” in early 2013 and proposed
to the member countnes for developing their national food
control svstem for the management and development of
food safety in the country [2].

Therefore, analyzing food safety m the fresh market
15 an important 1ssue that should be managed for the
frecsh market area. Food samtation, food safety, and

' Comesponding suthor: kasinphd @=mail com

consumer protection are also essential as well [3]. Since
2002, the Thailand government has announced the food
safety pelicy, which emphasizes as aspect of food
nutrnition. That 15, the sowrces of food preduction need to
be safe and should not contain contaminants that can be
harmful to health, which may be caused by the durfy
market area, pon-standard transportation methods, as
well as adding food additives for commercial purposes.
Unless the above factors for market contamination can
be managed consumers may have a greater risk of
getting sick. [4]

1.1. Research in Food Safety in Thailand
Fecently, many researchers have studied the food safety

in the market in vanous areas [5-7]. For example,
Chompart and colleagues [5] have sindied the
development of community to manage food safety m
villages in order to enhance a capability of food-safe
communities. By wusing participatory research, the
authors started the development with the dizeussion
forum based on the sifuation of problems m pestcide
residues 1 fresh food m the commumity and assessmg
the health effects caused by unsafe food consumphion.
According to the authors, previding proper and enough
information and knowledge as well as practicing
experiments related to testing toxic residues in food can
help to ralse awareness and promote the use of health
guidelines for commumnities. In addition, the authors
recommended that, consistent with many studies, the
communities can leam from problems and proper practices
can lead to self-solution and sustainable development.

@ The Authors, published by EDP Sciences. This is an open access articke distributed under the terms of the Creative Commons Atribution
License 4.0 (hitp-icreativecommons.ongTicenseshy /4000,
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Weerachai Bonboon [6] alo studied the factors
related to effechvensss of safe food operations m
Smgbun provinee in Thailand The authors focused on
the effectiveness from the level of public opmion on safe
food operations and food hygiene. By observing
operafional roles of the food safety projects at the
provineial health office and the health status of
consumers In Singbun provinee in Thalland, the authors
found that the effectrveness of safe food operations are at
a high level. In addifion, Pommwisa Prasertsaeng [7]
studied the behavior of consumers m buymg safe food In
Chiangma provmes, Thailand The authors focused on
factors that affect buving decisions based on the
satisfaction score in purchasing safe food. The sample of
400 copsumers are analyzed using desenphive statistics,
the ratng scale according to the Likert scale, and the
Chi-square test. The authors found that many consumers
are aware of "‘Chiang Mai Food Safety Policy’. The
behaviours of customers are to use safe food for cookmg
3-4 times a week, spending on buying each tume at 101 -
200 baht, and there 15 a frequency of buving food more
than 4 tmes a2 month. Mersover, the sanzfaction scove of
the sample group of customers 15 found to be satisfied.
Regardless of recent developments for research related
to food safety in Thaland these studies typically only
use swrvey for their anaby=siz of food safety only.

2 Methodology

2.1, Case Study

Fesearch procedure m thizs work starts from analvzing
the current problems of two fresh markets of the case
study by interviewmg the owner and the governmental
officer responsible for the two respechve frech markets.
In particular, two fresh markets for the case study are
1} the representative of the public fresh market (1e.,
Ubonratchathami mmmicipal market: UB market) and
2} the representative of the private fresh market (12,
Donklang market: DE market) in Ubonratchathani
provinee in Thailand These two frech markets are
chosen under an agreement with the fundmg corporation.
In additton, whereas operation time of UB market has
been so far 59 vears bemng the oldest fresh market m the
province, DE market has operated for only about 15
vears. Thus, thev are mterestingly good candidates for
the representative fresh markests mn thiz study, grven
different managenal policy and operation tme. The
general problems found are related to zomng and layout
management a5 well as kyzieme food.

Then, we use two particular toels for an analysis -
1) Mmxed Method Research, which 15 an amalyfical
methad sutable for a combmaton of quantitative and
qualitative data. In particular, questionnaires, mdividual
interviews, and group mterviews are used to understand
problem situations; 2) Anabvhe Hisrarehy Process (AHP)
15 used as a represenfative of Muln-Cntena Decizion
Making (MCDA) tools, in which erarchical analyziz of
AHP process can be used to analyze cntena weight
immportant for the food safety market.

2.2. Mixed Method Research

We pext discuss the mixed method research used m thas
study to analyze both quantitative and quahtative aspects
of the samples. We mibally collect data using queshonnaire!
swvey and an individual short imferview for each
sample, in which the questions are divided into 3 parts -
1) General mformaton, 2} Satsfaction score for factors
related to the food safety and the fresh market, and
3} Open-ended guestions related to suggestions for
improving the market. With regard to the sahsfaction
score, we use Linkert scale from 1 (the most dissatisfied)
to 5 (the most satisfied). These questions are intended to
explore the behavior of consumers and wvendors
wvolving o the food safety and the fresh market. The
collected samples for consumers and vendors of both
markets are ampmng at least 430 and 100, respectively.

In particular, both quanttative data and qualitative
data are simultaneously analyzed mn this study. In the former,
we analyze quanfitative data using deseriptive statistics,
ﬁ'emaenq, and percentage Then qualitatrve dzts are anabyzed
usmg content analy=is for open-ended guestions of the
questiomanme. Then mformation from open-ended questons
are further categorized to come up with factors impeortant
for a success of food safety in the fresh market, which
are to be further analvzed using AHP method.

2.3, Analytic Hierarchy Process (AHP)

The Analyhe Hiersrchy Process (AHP) was imhally
developed by Thomas L. Saaty mn 1970 [#] as a tool for
analvring complex decisions. AHP 1= considered one of
the popular MCDM methods that analyzes problems with
qualitztrve data. In parbeular, AHP uses the principle of
companng each factor in pairs called paurwrse compansen,
which compares how cne factor 15 more mmportant than
the other factor. The conpanson scale tlustatng the level of
importance commonty wsed m AHP 15 from 1 to 9 [8]. Many
researchers have used AHP technique as a decision tool
to meznwe factors/omtens weight which affects the decision
[9-13]. Howewver, studies that use AHP for food safetv in
frezh market have not been reported in the literature.
AHP, mn particular, uses amalyhezl prmeiples bazed
on the pwt:hnlug:.calpu:mmplemd&em&afmaﬂnmahﬁ]
models together in makmg panrwise companson. The
werarchical structure of AHP typically starts from 1) the top
layer as the target (Le., Goal) of the problem, 2 the next
laver 15 the chosen primary factor (Le., Criteria) or the
sub-factor (Le., Sub-criteria), and 3) the final laver 1=
possible choices or solutions of the problems (1=,

Alternztrves). Fiz. | dlustrates the general structure of AHP.

_I:"'“ I" ' L |
—I- _ acica &3

Fig. 1. Hierarchical strucmre of AHP
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We mnext discuss mathematical notations and
computations for AHP. Imtially, the number of times
needed for panwisze compansons 15 shown m Equation (1),
where N is the size of the matrix or the mumber of factors
of interest. The final results are weight values or relative
weights associated with factors and'or altematrves. In
this study, the analysis of factors related to food safetv n
the fresh markets 15 done wsing AHP method. We also
plan to conduct the focus group using at least 7
representatives of consumers and at least 7 vendors from
both markets to synthesize the weight data to understand
the competent factors'critena for the suceess of food
safety 1n the fresh market.

The AHP methodology can be dmided inte the
following main steps.

Step 1: Create a matiix table for pairmize companison
of factors and for options that are compared to each other
as shown m Equaton (2), where scales 1-9 are commenly
uzed to be compared m pairs.

rz{n—l% I

[1 a, . &,

| & 1 [ (2
4= a, -’}g‘ 1

La. ~ 1

where ay 15 the companson of factors § and j.

Step 2: Create a normalized matrix by dividing each
value from the first step with the sum of each colummn of
the matrix.

Step 3: Compute the prionty vector or Eigen vector
using weighted values for factors and for vanous
alternatives (1f any) as shown in Equation (3)

Step 4: Calculate the maximum Eigen value from the
Eigen vector obtained from Step 3 called /‘lm.:

A-p=i . -p (3
where p iz the local prionty vector.
Step 5: Caleulate the Consistency Index (CI) as
shown in the equation (4)

ﬂ=i“ - @
n—1

Step & Select the approprate value from the Random
Consistency Index table (BI)} by comparng with the size
of the matrix (n) as shown m Table 1.

Table 1. The FI values for the AHP method.

n 1 2 E] 4 5
RI 0 1] 0.58 080 1.12
il [ 7 B 2 10
I | 1.24 132 1.41 145 1.4%

Step 7: Evaluate the Consistency Ratio (CR) of the
mairix using Equation (3).

) -
CR-— (3)

Step 8: Evaluate the ranking of each altenative (1f
any) according to Equation (6), where Iy 15 the local
score of each choice. § compared to j; wy 15 the weighted
value of factor j; and g 15 the global score of any
altermnative i of inferest.

E =Zu}1‘ (&)

We note that since our study only consider the werght
of cnitenia deemed essential for the success of food safety
in frezh market, we follow the computation of AHP usmg
Equations {1}-(3), without Equation (6) 1n the analy=is.

3 Results and Discussion

3.1 Vendors and Customers Profiles analyzed
using Mixed Method Research

The results from analyzing questionnaires collected from
two fresh markets show that most of the vendors are
women. The average age of vendors at UB market 15
around &0 vears old, whereas vendors at DE market are
found to be younger in the range of 31-40 vears old. The
education levels of vendors in both markets are below
the bachelor degree level Fegarding sales expenence.
the majonty of wvendors m UB market have more
expenence than DE market. In parhicular, the expenence
of vendors in UB market 15 more than 10 vears, while the
vendors at DE market 15 around 1-3 years. In addihion,
monthly sales volume shows that vendors at DE market
have better sales volume.

We mext discuss general datz analyzed from
customers. The majonty of customers come to the
market every dav. The majonty of zender of these
consumers are female The customers’ age found at UB
market 15 over 61 vears old, whereas at DE market 1z 1n
the range of 20-30 years old. The educational level of
customers at both markets 15 below a bachelor degres.
The monthly income is found to be less than 10,000 baht
The average spending per visit 15 around 100-200 baht.
The durafion of visitmg each market 15 approximately
30-80 munutes. In addifion, these customers come to the
market by motorcvele. With regard to the eccupaton of
consumers, customers of UB market owm a prvate
business and mostly work at home. On the other hand,
customers of DE market are students. Furthermore, the
tyvpes of goods that mest people purchaze from UB
market are found to be vegetables and frmts, whereas
customers at DE market buy vegetables and mstant food.
General data analvzed from vendors and consumers of
both fresh market: are shown m Fig. 2. Clearly, the
behavior of consumers with respect to the food selection
15 different. Thus, this information can be further wsed to
plan for proper zone amangement as well as market
layvout improvement that swis well vendors and
customers’ preferences, which 1s our on-going work
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Fig. 1. General behavior of vendors and customers

Mext, we synthesis sabisfacthion scores from vanous
factors related to vendors and customers visiing both
frech markets from score 1 (the most dissatisfied) — 5
(the most satsfied). Factors concermng vendors are
analyzed m 3 aspects, which are 1} market building and
envirenment, 1) rental prnces and waluwe, and 3) food
safety and consumer protecion. We find that the general
satisfaction score of both markets for vendors are at a
high level of satisfaction as shown i Table 2. Food
safety and consumer satsfachon 15 found to be the factor
that many vendors are satisfied, whereas the opimons for
bulding and rental prices are vaned.

In addition, sahisfacton data for factors related
to consumers are evaluated m & aspects, which are
1) produet, 2) price, 3) bulding, 4) marketing promotion,
3) food safety and consumer protection, and 6) athtudes
towards food safety. The results show that customers of
both UB and DE markets have a high level of
satisfaction as shown 1o Table 3. In parficular, customers
of both markets are satizsfied with food safety and

customer protechon the most On the other hand
premotion-related factor 15 found to be the least satisfied
for customers of both markets.

Table 1. Satisfaction scores with respect to vendors of both
fresh markets (Average and standard deviation)

Factors Average Satisfaction
Score
B DE
Market Market
1. Building 3.92=024 385024
2. Rentsl price and value 3.39=045 346028
3. Food safery and 427021 4.04=020
CONSUMET Protecion

Table 3. Sansfaction scores with respect to customers of both
fresh markets (Average and standard deviation)

Average Score
Factors UB DE
Market Market

1.Product 3.92=0 34 385024
2 Price 3.39=0.45 346028
3.Buildinz 382036 360024
4 promotion 3.38=0.40 341034
5.Food safety and consumer

protection 441004 4. 18004
G Artimdes of food safety 4.27+021 4 04020

3.2 Criteria Analysis using AHP

We pext dizcuss the synthesiz of enteria‘factors related
to food safety of fresh markets by nsmg the AHP method
for vendors and customers. These factors are obtamed
from the content analysis of open-ended questions
analyzed earlier in the previous section to come up with
a list of factors deemed important for both vendors and
customers of both frech markets. Fig. 3 presents the
AHP’s hierarchical structure of facters for wendors,
which consists of 3 main factors: 1) Bulding, 2} Rental
and value, and 3} Food safetv. In addition, factors related
to ‘bulding’ and ‘food safety’ contain a number of sub
factors. Then, based on the AHP analy=sis through a
senes of focus groups for vendors at UB market and DE
market, the relatwve weights associated wath each
cnterion 15 synthesized using group decision making as
shown in Table 4. The consistency amalysis performed
for vendors of both markets reveals that decision makers
have been acceptably consistent within 10%. The
analyzed results are found to be sipmlar between the towo
fresh marketz with more or less weights. That 15, factor
related fo ‘rental price and wvalue” 15 renked furst,
followed with ‘food-safety” factor and “bwmlding’ factor,
respectively. The overall criteria weights acrosz two
frecsh markets are in particular 54.89% or 0.54, 27 98%
or 028, and 17.13% or 0.17, respectively. Fiz. 4
summanzes assoclated factors” weizht wath respect te
food safety of fresh market that are from wvendors’
perspectives. For example, when we lock at the second
ranked cntena of “food safety’, the ranking of sub-crtena
and associated welghts are found to be ‘cleanmg and
pest control’ with weight 044, ‘restroom cleanliness’
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with weight 0.31, and ‘hygiene of vendors’ wath weight
0.23, respectively. In addifion, when we look at the thord
ranked eriteria of “bwlding’, associated sub-criteria are
found to be ‘bwlding condition, restroom, and parking’
with weight 039, ‘zone management” with weight 0.36,
and ‘shop category, signboard, and sigms’ with weight
0.25, respectively. Understanding and emphasiming these
main criteria as well as sub-cntenia considered 1mportant
for wendors can help to enhance the succesz of
management for food safety in fresh markets.

| Building condition, Rest

roam, Paking
Bulling - [ Zoee management
o
Rental pri n ns
I Goal | | :ndv.l.:l: = =
Rust jeam cheanbss
Food safety

Cleaning and pest contral
hygiene of vendors

Fig. 3. AHP hierarchical stacmure for vendors

Addinonally, AHP-based factors/cnteria analysis 1s
performeed for customers. The AHP s lnerarchucal shuchore 15
shown in Fig. 5 wath five mam factors: 1) ‘Food safety
and consumer protechon’, 2} ‘Prometion’. 3) ‘Buldmgs’,
4} Prices’, and 3) “Products”. In additon, four out of these
five factors contain a hst of associated sub-factors. Table 5
shows the analyzed factors and their weight= of the
factors. The consistency analymis performed for customers of
both markets reveals that decision makers have been
acceptzbly comsistent within 10%. With regard to the
customers at UB market, the rankmp of factors are
‘product’, ‘price’, ‘bumlding’, ‘promotion’, and “food
safety and consumer protection’, with associated weights
of 29.7% or 0.29, 24.3% or 0.24, 22 9% or 0.23, 15.8%
or 0.16, and 7.3% or 0.07, respechively.
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On the other hand, customers at DE market places an
mmpertance on ‘food safety and consumer protechon’,
followed with ‘bwlding’, ‘product’, ‘price’, and ‘promotion’
with weight= of 0.33, 0.27, 017, 015, and 0.06,

respectively. Cherall, the results of the weight values

across both markets show that consumers pay more
attention to “bulding’ the most followed with ‘produet’,
‘price’, ‘food safety’, and ‘promotion’ with relative

weights of 0.23, 0.24, 0.21, 0.18, and 0.12, respectively.

Besides, Fiz 6 summarizes associated factors” weighis
with respect to food safety of fresh market that are from
the perspectives of customers actoss the two fresh markets,
For example, when we lock at the lughest ranked enfenion
which 15 ‘bwlding’, associated sub-cnteria are ranked
with “Waste, Fest room management and pest confrol’,
‘Food safety zone’, ‘Parking’, Shop area manapement’,
and ‘Category of food zone’, respectively. The ‘product’
enferion, in addiion, contams three sub-cntena, m which
one of them 15 assoclated with three more sub-crtena
(Le., sub of sub-critena). Agam, emphasizing these main
crtena as well a5 associated sub-cnifenz deemed important
for customers can help to enhance the suwecess of

management for food safety in fresh markets.
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Fig. 6. AHP criteria’ weights for consumer

Last but mot least, when we look at an owversll
assessment of critena emphasized by vendors and
consumers based on the AHP approach, it 15 interesting
found that whereas vendors view ‘rental price and value’
view
crtenion and its assoclated emvironment
around the bmlding as the most concerned entenon. This
insight 1= not swpnsing considerng that vendors are
understandably more inferested im their imcomes and
costs, whereas consumers will be more senous and pay
more attenfion to the place or the condition of the market

as the most mportant crifenon, consumers
bmlding’

bulding first whether thev will be interested to visit.

4 Conclusion and Future Research

The prelimunary analyses of guanbtative data for
stakeholders (Le., vendors and consumers) perspectives
of the two representative fresh markets revealed the
overall behavier as well as satisfachion levels mn food
safety. Then, the analyses of qualitative data usmng open-
ended questions and inferview showed a list of essential
factors/criteria deemed mmportant for the success and
mmprovement plan of the fresh markets. Then, the critenia
analv=is was conducted wusmmg Amnalviic Hierarchy
Process (AHP) for vendors and consumers of both fresh
markets using a series of focus groups. In particular,
vendors and consumers have different perspectives with
regard to thew mterest on successful critena of the market
concerming food safety. In parbicular, the conmumers place
the highest mnpertance on “building of the market’
cnterion, followed by ‘product’, ‘price’, ‘food safety’,
and “sales promotion’ respectively. Thus, the key take
away 1s that consumers value ‘bwlding” factor, which 1=
related to food zone management of shep space, parking
space, waste management. restroom cleanliness, and pest
contrel. Thus, the success of food safety aspect for the
fresh market needs to take these cnitena into account.

Ow on-gomg fuhwe research 15 to propose and
design the zone and area of the fresh markets m order to
inerease the efficiency of the area by taking previeusly
analyzed cnmteria mto account. In addinon, other tools,
such as monte-carlo simmlation could be integrated to
further evaluate different zoning alternatives.
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