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ABSTRACT

Nowadays, consumers have started to evidence a marked preference on green
products and play their roles in environmental protection. Consequently, the overall goal

of this study aims at determining factors influencing Bangkokain consumers on buying

green products and underlining subgroups of consumers. Cross-sectional data were

a d Hea
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buy, environmenta

step cluster analysis enable to identify four Bangkokian consumer clusters based on their

demographic information and factors affecting a decision to buy green products.

Then Fuzzy DEMATEL method was employed to identify the most important
influence and strongest connection to other factors when considering to buy green

product. Six experts were involved in order to determine the degree of direct influence
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between two factors through a pair-wise comparison and understand the interactive
relationship between those factors. The results revealed that subjective norm has the
most influence on other factors followed by convenience to buy, environmental laws
green product management, respectively. Whereas it was found that green packaging gets

the most impact from other factors. Finally, this paper provides some practical
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Abstract /

Nowadays, consumers have started to ewdgne'e a‘tharked preferbnc.t?‘_;ml green.produets,and play their roles in
environmental protection/However, green £onsu1n~ptmn cangot be_controlled but arises,from the value held by
consumers. Consequently, the oxerallr”goal of tb1s stidy- aims: af determuunb factors influencing Bangkokain
consumers on buying green producm’aﬁd underhq‘ng subgrouﬁ; 00115L|1116F§1 Cross-sectional data were carried
out with the respondents in"Bangkok. Thai Ia?g th,rough st\opnélres 3 Descnpuve statistics, factor analysis and
two-step cluster analysis were ‘employed-to ana}yzaadat Fhewstu“dy‘ revealed that the dbarrier in buying green
products was the price of the products Mﬁqch“arb« he:ﬁzhan ﬁonrf' gf‘één ame%'iTQc results from factor analysis
demonstrated that there were nme'fattors njﬂ“ﬁgnam consnmers eha‘ﬁrs on green products | i.e. perception on
environmental concerns, safety dhealth,c;cmcems,- gr%kﬂ@,mg, com:enleme egj buy. environmental attitude,
subjective norms, green ‘praduc nanég,gmem -enwromgega laWS‘dnd _,p,c.rc.éw value: The combination of
factor analysis and two-step cluﬁeg ana,]\‘smcnablfa tg ufenh ,ﬁazlr Banﬂkqlglan cqnsumer elusters based on their
demographic information.-and faﬂo?s af%cumz a ldecision 1o bhy o een-products Finally, strategies for Thai
government and relevant authoritieg, Qf&ré recommended inthis paper VY

o L&)
Keywords: environmental 155\;135‘ buymlJ behamr' nn,en produc.ts :t,actor analysis. two-step clustel
analysis R R\l & e

" \:\,‘,‘ v ';{ e O \\:7 1 //*/
Introduction A A

b Sl N
Nowadays, environmental issues,ftave beceme increasingly concerned by, various‘Cotintries across the globe due

to depletion of natural resources, ‘pohution=problems and global warming.~ Every organization pays greater
attention to diminish the harmful impactwef busifiess> activities in.tefms”of production, consumption and
purchasing behavior on the environment. Envitonmental-realization.and concerns have led to the emergence of
sustainable development which minimizes negative impact on the nature, physical environment and society. The
key principle of sustainable development is to strengthen the economy and environment in long-term resulting in
stricter laws and regulations concerning the impact of the products during manufacturing, use and end of life
(Hartmann & Ibafiez. 2006; Hertwich, 2005). Consequently, sustainable development has led to eco innovation
and green consumption.

On the one hand, eco innovation refers to the development of products and processes via incorporating
environmental sustainability practices at every stage of creation (Veleva & Ellenbecker, 2001). These products so
called “green product” refers to product incorporating the strategies in recycling or with recycled content, reduced
packaging or using less toxic materials to reduce the impact on the natural environment. On the other hand, green
consumption is a concept which ascribes to consumers responsibility or co-responsibility for addressing
environmental problems through adoption of environmentally friendly behaviors by purchasing, using and
disposing of products (Moisander, 2007). Despite expressing environmental concern, consumers are willing to
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pay a higher price to buy environmentally friendly products. Nevertheless, not every consumer takes
environmental action in purchasing eco-friendly products into consideration (Chen, 2013). The decision in buying
may depend on consumers’ background and experience. According to David (2011), consumer demographics and
attitudes affect willingness to purchase green products. Lee (2008) argues that there are several factors influencing
green purchasing behavior of adolescents in Hong Kong; for example, perceived serious of environmental
problems, perceived environmental responsibility, concern of self-image in environmental protection and so on.
Previous study from Padel & Foster (2005) also reports that environmental knowledge has a strong relationship
with green purchase behavior. However, Elham & Nabsiah (2011) and Ottman (1992) indicate that attitude and
demand for green products are uneven across different cultures and market segments.

As a result, the understanding of main motivation which impacts consumers’ behavior for buying green products
comprehensively in emerging markets is crucial. However, there are just a few studies focused in this field
(Kianpour, et al., 2014), especially in Thailand. Consequently, the objective of this research has two folds: 1) to
explore factors explaining Thai consumers’~behaviers-towards-buying.green products, and 2) to classify the
respondents into clusters according to.theirdemographic characteristics;-and-factors affecting a decision to buy
green products. The paper begins by providing an introduction and background-ofithis research. Subsequently, the
methodology and the results from.the quantitative study will be’presented in Section,2 and 3. Finally, the paper
concludes with a discussion of the results, fimitatiogs™ and futlire- Seope, of the study.

B o - -
- Y

Research methodology | ' g LN

Vo' ‘ 1 : L
i"_— . ,(:7 4% o ;). : .
A Y |

..

Research instrument
A self-administered questionnaire was emplag,ﬁd La’ t».hlS study \The que,atlonnalr& was composed of four sections.
The first section includes socmecénomrc and den g‘i‘aphm variables (inqun"ée abdut general information, socio-
economic characteristics of green praduet eonsmnpﬁon) con51sfmg of /15 gueries, The sécond section is quires
about knowledge and understancﬁng ‘about g grecti pr ducts. The tl‘u{d Sectioi-is-the iain part of the questionnaire.
A question of 49 items was de‘&Lloped regafdmg tera;ure Teview, and preyipus studies. The respondents were
asked to express their agreement or dlsagre;ment with-a statement oil.5-pbint Lllge‘rt—type scale (Wolfer, 2007)
ranging from “strongly disagree’ (1) to #strongly agree (5)7 Fhe Sfinal “sgefion is.inquiries about opinions and
ideas on how to promote green pmduc‘ts ipractices; Thirty sets'of queStiofmairCs Were tested for reliability, with
Conbrach's Alpha Coefficient obtained: equal to 0957, wherf: was c0n51dered asjreliability and acceptability, and
could be used to collect data from the samplmgs\ (& - L3 A (g o

\ = 7
— ) ShWN & e & =3

oY
= ] 4

Population and sample R
Data for this research were carried out bv meé\n& of HAfd-delivered” qpcsttonnalres during April and May 2017.

Population in this study refers,to,constimers in Bangkok; Thailand who are biiyers.and consider green products
buying. The target respondentsiefithis’study, were consumers whose ages' are above or equal to 18 years old.
Population samplings were collected, for_estimation of population ‘proportien in” case number of population is
unknown. The level of error is set at 5 %and 385 samples’(Creswell, 2002) were collected by way of convenience
sampling. Complete questionnaires were returiied-and used to analyze-data for 288 cases, representing 74.81 % of
all queries collected.

Analytical techniques

Data analysis from the questionnaires was divided into 3 parts, i.e. 1) Demographic of respondents and general
data analysis with percentage,2) Grouping of variables influencing on decision to purchase green products by
using factor analysis, and 3) Clustering consumers based on their demographic information, and factors affecting
a decision to buy green products.

Research findings

Sociodemographics

According to Table 1, it is observed that 64.6% of the respondents were female. 66.0% of them were aging
between 23-37 years, followed by 19.7% aging between 38-52 years. About three fourth or 75.5% were single and
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about half of respondents or 56.8%, had got bachelor degree. Most of respondents were business people working
in private company, followed by students, accounted for 48.3% and 31.3%. respectively. 48.3% of the
respondents had salary or allowance in the range of 15,001-30,000 baht, followed by 31.3% of them having no
earnings as there were students. Half of the respondents or 52.4%, had lived in their own houses.

Table 2 reveals that 31.3% of the respondents bought green products once a month followed by 25.2% buying less
than once a month. The finding shows that about 10% of the respondents had never bought green products. 41.6%
of the respondents revealed that the main reason for them in buying green products was to protect environment.
While 80% of respondents thought that the concerns on environmental friendly issues were important. The major
barrier came from the price of the products being higher than conventional ones, followed by inconvenience to
use which accounted for 37.3% and 21.8 %, respectively.

Table 1

Demographic of respondentis

Characteristics ] Percentage
Gender

Male T =
Female ” A
| Age &

18- 22 years |-

23737 yeats Vool Z ke \
38- Sﬁyears, ol I\
More thap &3 year$ 3
Marital statui"" 3 B ‘i~

I ']

Single —rar—
Marrie@hs S

ey o
Separate e |1°) A

Educatmp qudllficatmn
Higher school o below =3/
Back€lor o\ Q\&
Masterofabove. & %/,

-

Occupation =

Student il
Government.officials/State enterprise 88
Business pcople 48.3
Self-employ ™
Others 2.1
Income

No income 31.3
Less than 15,000 baht 8.8
15,000-30,000 baht 48.3
03,001-45,000 baht 9.5
45,001-60,000 baht 1.4
More than 60,000 baht 0.7
Resident

Home 52.4
Apartment/Condominium 23.8
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[ Dormitory

[23.8

Table 2

Information towards buying green products

Buying behavior Percentage
Buying frequency

Less than a month 25.2

Once a month 31.3

1- 6 month 9y

6-12 month 4.8

Seldom 19.7

Never 9.5

Main reason to by green produets 4

Protect environment ™~ b . 41. 6"-«

Price'and quality are equ:valem N R |
Design ’ ; Y 3= A6 ‘\l
Safety forhealth WO/ Al \ AT e
Dufable /57 H--J )R 0.9/ :1 [ Ty
Promotion ;— L \b/ 0% N N 5 LL |\
Advertising. 4. ‘;’,.L"-':‘“; i ;)“\jﬂ- ‘4,_3 gk 4 Y

Intention tq buj g-}eengroduets lmgjwture

T Foao

Yes

41 » ~4 ’;?. .
No V4 ey \
Not sure LN /N S 6.4 | Y
Bartier in buw“ihgﬁgreen prodii(:ﬁ T e iJ?
Expensive C S NGB\ g [ B3 )
No certificate to be surg, L1 | SN 7R B
Diffichltto Bhy. L O poms . oo V16
Inconvenience touse e~ = VAR
No hinder e 1510
Other 14.3

Results of factors analysis

A factor analysis was used in order to categorize variables according to their buying intention using SPSS 22.0
the calculated value of Kaiser-Meyer—Olkin was 0.871 representing that the existing data it
appropriate to apply factor analysis technique. For the Bartlett's Test of Sphericity was significant at 0.000
Accordingly, the hypothesis (H,) was refused. Consequently, it can be concluded that the data collected was

~

2,

From Table

appropriate to apply the factor analysis technique.

Then factor extraction was conducted in order to determine the number of factors influencing decision to buy
green products which can be classified through Principle Component Analysis (PCA) with 38 variables. A
varimax rotation of orthogonal axes was chosen. At the 25™ cycle of factor extraction, eigenvalues greater thar
one was shown without Factor Loading Coefficient value less than 0.3. The results from exploratory factol
analysis (EFA) had extracted nine factors from 38 variables. The cumulative variance explained by all these nine
factors equals to 69.188 %. These nine factors were named as follows: 1) perception on environmental concerns.
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2) safety and health concerns, 3) green packaging, 4) convenience to buy, 5) environmental attitude, 6) subjective
norms, 7) green product management, 8) environmental laws, and 9) perceived value. The results from factors
analysis is demonstrated in Table 3.

Table 3
The results from factors analysis
Factors Items Eigenvalues % of Variance
Explained

1) Perception on environmental concerns 7 4.241 11.091
2) Safety and health concerns 6 3.975 10.459
3) Green packaging 6 3453 9.087
4) Convenience to buy 6 3.343 8.798
5) Environmental attitude 4 3/168 8.336
6) Subjective norms NN\ 5 7.518
7) Green product management e R Bl e 2337
8) Environmental laws gl r. L L‘“ ) l’.“37,1 e Tl 8
9) Perceived value ::;'J b 4 '¥;_"'*_'v " 4 RGBO A (- \2.974
Total Variance Explained /= é_—“:g‘jj&& & e N
Kaiser — Meyer — Olkin (KMO)’ ""’Ei ;:;Cb@l 4 %‘i\ti . | 4 ,": 1”'::‘ ‘2‘:"
Bartlett’s Test of Spherieity )44 20 (Ll Aol 30276, 0000\ \ ] e 0>
Significant { ; ;T"E "Lo’boul\%{:;;zm\\ ‘{;T :_:___i;[_: ;_ I %

S AR,

Results of Cluster Analysis ”‘-,‘i‘\ ¥ N3 & H J; “iﬂ;‘fﬁ'\‘/ Cw [‘:” b\
.\ *«: A Vf] (;x W~ 3¢ Je

Information for each clusteris displafggigip 'l'\é‘blei.i\fhc‘j.abl‘ckd{eiﬁoxffiratesit}f dispersion/of cases based on the
cluster analysis. Cluster 2 has the largest percentage o%@@waﬁﬁns(%ﬁ) followed.by 27.8 % of cluster 3. The

smallest group belongs to cluster 1 accoﬁrﬁbﬁ derwi 2 ,"i’n.ﬂ];he! ga{le 4 indicates how respondents in genera

decide to buy green productsias:follows: N A A

Cluster 1 is comprised of people who have ToficérnS on environment. Most of them were female anc
working as business people and had get salary*about 30,001-45;000 baht.

Cluster 2 is the largest segment, of cofisumers Jin the analysis«"Thi§ subgroup tended to buy greer
products according to green packaging. It is-also“interesting to note-that regulations and laws towards environment
were important to them when considering purchasing-green-prodticts. Most of them were male and working as
business people which their salaries were less 15,000 baht marked up 38.8 % of this segment.

Cluster 3 has the highest score for environmental attitude. Looking at their demographics in Table 4, all
of them were female and 85 % were students which mostly had no income.

Cluster 4 consists of a majority of business people (97 %). All of the respondents in this subgroup were
female. The monthly salaries between 15,001-30.000 baht were the largest subgroup of this cluster. These
respondents paid attention to the convenience in buying green products. Subjective norms were also positive
influenced their decisions. It implies that the perception of these consumers were formed by others people who
are important to them (Rivis & Sheeran, 2003) such as friends. superstars and so on. When they bought products,
it was mostly to consider about green product management as well as concern on safety and health issues.
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Table 4

Consumer profiles and characteristics

Variables Cluster 1 Cluster 2 Cluster 3 Cluster 4
Percentage of Total 15.3 34.0 27.8 22.9
Gender Female Male Female Female
90.9% 98% 100.0% 100.0%
Income 30.001-45.000 <15,000 baht | No income | 15,001-30,000
baht 38.8% 40% baht
63.6% 97%
Occupation Business people~|-Business Student Business
54.5% people 85% people
51.0% 97%
Convenience to Buy 0.29 —O 04”1 0.14 -0.31
Perception on Environmental | 0.25 P o , o ‘T) 24 = 1,-0.03 0.23
Concerns s ¥, o
Subjective Norms 024 T A T e
Environmental Laws —0;53"— ) i -"’0.2.4 \“*_ ) ..() 03 -0:17
Environmental Attitude 1 -,El—lf%? ﬁ :\ - O V& -»“ ‘0424 — .f ’Vk -0.19
Green Packaging ___ -9113";_1! {:"; {“4 0194‘, \"w’ : p@]‘f‘* n \ -0.13
Green Product Management | , 01 W0 A " EBELN T 15, 0.4
Safety and Health Concerns El Y AV A\ ﬂ’ToA’-" & : 0.17
Perceived Value v -&k(?!ﬁf“: Vi e YO ﬁS / : .| 0.03
Y : Y
Conclusion and further work — 122 i AT S0Y

\ \ B
This paper surveyed the market factors that have ém "inﬂue'ﬁée ofl buymg ofogreen products.
questionnaires were employed to gather 1|ffez;mat1@n from 288 Bang

Structurec

Metropelitan’ respondents. Data wert

analyzed using descriptive statistics, factor al‘raT‘sls_aud fwo_step Cluster analysis. The'study revealed that th
barrier in buying green products were the price of the™prfoduets which was-higherthan non-green ones. Result:
from factor analysis revealed that key important factors that consumers “taken” into consideration were |
perception on environmental concernsy.2)safety and health concerns; 3) green-packaging, 4) convenience to buy
5) environmental attitude, 6) subjective norms, 7)-green management, 8)‘€nvironmental laws, and 9) perceivec
value. According to two-step cluster analysis, this'study-can-classify Bangkokian consumers into four clusters.
The characteristics of the respondents in each cluster are quite different. Marketers and relevant agencies need tc
pay attention to the characteristics important to consumers in each cluster in order to be successful.

Managerial implications

The main contribution of this research is in finding the key factors which influencing Thai consumers in buying
green products. This will lead to an overcoming of environmental problems and the emergence of sustainable
development. The findings offer several implications. In order to encourage consumers to buy or think abou
green products, entrepreneurs and agencies should consider these key factors. Several strategies should be taker
into account and lunched by the Thai government and marketers, for instance, setting programs and provides
information to educate consumers through various social media platforms (e.g. facebook and twitter, etc.
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regarding green knowledge, environmental awareness, the importance of environment protection and the
consequences of using non-environmental products in the long run.

Government may also announce tax exemptions and subsidies for green businesses in order to encourage
companies to produce ecological products. This can help reduce price of products closer to the non-green ones
which encourages and influences consumers to buy more ecological products. Nevertheless, both companies and
organizations need to create and deliver green brand trust to customers and also adopt green marketing in a way of
promoting environmental protection (Almossawi, 2014).

It was interesting to note that the results of this study indicate “environmental law” is one of significant effects on
green consumption behavior. This finding is in line with Kianpour, et al. (2014) which implies that law and
regulation endorsed by authorities can play a significant role for shaping the peoples’ attitude in ecological
products. Hence, environmental laws and regulations should be launched by authorities in order to protect people
health and well-being by governing how individuals, governments and-companies can use natural resources, land,
and common resources. Environmental” enforcement, could ,facilitate all.sectors to be seriously aware of
environmental problems and enhancing their green producing or buying-intentions.

\\\H'u,,
= e -

The interesting results of twostep_cluster andlysis ‘were divided flie respondents into\four clusters. The first
cluster is quite similar to the fourth cluster accordingfo similarity wefght of parameters..However, Cluster 1 was
concerned on environment. While the re‘_’sxpondents of Cluster 4. were more coﬁqentrate on how convenience to buy
green products. Moreover, others peﬁpl"é Wert mlportant to the'res ondents, of tfis cluster inymaking a decision to
buy green products. Consequently to target t I%ar'kem;g cammumcé_&:on“toolpeed to blend to this cluster.
f,“*"s.k‘-"‘q\‘ &V e

Cluster 2 is the most frequent resf)ondents a{m‘mg a]J' clusf;gs 1t fouad that ihesesconsumersiwere oriented on law
and regulation, as well as green pwkagmgﬂs as résulﬂ"faws salﬂd regﬂfaimns ahout green products should be
urgent launched by authorities. —Ehls will Torce cqn{pames to. mlm ize thelimpact that their-products have on the
environment. Moreover, green product ﬁTa,unspmust be Prgper:]y and accurgtél} regulated by-an authority in order
to give consumers better confi dehqe aboq,t the én'(lrgrr,n nta“i‘*‘fmtpr /ni G‘Ethﬁ pr_g)duc”ts that-they purchase. This is
a key tool to target this group ofcgmsﬁmers. ) \ W T 1L * m '\

i !
l \ % } i =

The respondents in Cluster 3tend to maﬁg a demsrm‘i tcb bu"y‘pmducts accordmg i{) theipenvironment attitudes. As
Hini et al. (1995) mentioned, amtud@s are\ 1mp@113n.tv tcr mark_gmng dug tesan assumed causal link between
attitudes, intentions and behavior. These c pomcnts are 1nﬂuenced how persons react to/the objects. Attitude on
environment can be developed in.a varlety 1ds Onevaf these® ﬂelds’g to educate these groups via marketing
media. It is also important to note that-these e'ﬁwmﬁmental J_Sﬁ,uéé—should be presented.and discussed in primary
school, high school and university in<an.effort to increase knowledge ‘and understanding and be aware of
environmental issues, which should\give consumers.a more positive attitude.

Limitations and future scope

There are some limitations for this study. The number of sample size is quite small compared to the whole
population as well as focusing only in Bangkok. Moreover, it is not uneven distribution of education qualification
and age. Therefore, future studies may be useful to enlarge the sample size which education qualification and age
will be evenly distributed. It is also will be useful to extend to other provinces in Thailand. In addition, other
statistical methods such as ANOVA and Chi-square may be adopted to examine their differences among clusters
and compare results between generations of people. Furthermore, cause and effect analysis among those finding
factors is also significant to be investigated.
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Abstract - In spite of global awareness towards health, pollution and environmental issues, consumers have started to
evidence a marked preference on green products and play their roles in environmental protection. However. green
consumption cannot be controlled but arises from the value held by consumers. As a result. it is essential to understand
which factors stimulate customers in buying environmentally friendly products. Hence. the objective of this study aims at
determining factors influencing Thai consumers on buying green products. Cross-sectional data were carried out with the
respondents in Bangkok. Thailand, through questionnaires. Data were analyzed using descriptive statistics and factor
analysis employed to test the proposed hypotheses-"From the.analysis, the respondents still had less knowledge about green
products. The study also revealed that the barrierin buying green products was thewprice of the products which are higher
than non-green ones. The results from factor analysis revealed that there were nine fagtors.influencing consumers’ behaviors
on green products i.e. perception on environmental concerns: safety/and health. concernsy, green packaging convenience to
buy, environmental attitude, subjective norms;-green product management, environmental ldWS and perceived value. l-maliy
strategies for Thai government.and relevant dLﬁhOrIt[E‘S \wrc rccamrrrmdcd and-further studv. was also discussed in this

paper. - 5= - -
Keywords - Buying behavior, Decision ,Makmg Trlal and Evaluation Ldboraton \{QI:MATI:L) Environmental issues.
Factor analysis, Green products, ’f g
L“E'; ,s" "4 S X K]
I. INTRODUCTION r f“y,,;g »‘” - \* 27 “COncqn ponsumers,are willing to, pay ‘a higher price
| et \by RN bnya ﬂen\d;_enmg;nta ly . friendly products.
Nowadays, envirannientaly JisSugs * fiaye \ becenie ‘,\‘ﬂevertﬁeies.s, 12hBE s ery. cconsumer  takes

increasingly concerned)by 'variots. coumtiies  across/ < Yénvironmental ¢ acnpn in _purchasing  eco-friendly
the globe due to cleplf:tmnl of nwtural vresohrces meducts linto® «considerano;'l [3]: The decision in
pollution problems and" glabal, wam‘lmg l Everyh ‘bu‘}_m_g may, depfﬁ‘d on.cousumers’ background and
organization pays greater attention t&ndlmmsh ‘fhe B expenerice ‘Aceordin to (o.[5],/ consumer
harmful impact of business éd“uwtles g ”terms ‘of - demographicé-and attltudes affect | willingness to
production, consumption-and pumbasmg behavief-an ﬂpurchase green produc;%.z Lee [12] argues that there
the environment. " Environmental rballzatac\)n and “are cheral yFactorsYinfluencing green purchasing
concerns have led to the ‘emergenee-of, sustamab]e y hehavmp of: adolescen{s in Hong Kong; for example,
development which minimizes negative 1rq€i€tron the  perceived e’s;ry of environmental problems,
nature, physical environment and society The key==, pereeived environmental ‘responsibility, concern of
principle of sustainable deyelopment is to streng.t]fm ,selfﬁmge in environmental protection and so on.
the economy and environment in_long<term resulting ™ Previous study (:from ~[14] also reports that
in stricter laws and regulations cencerning the-impact  environmental knowledge has a strong relationship
of the products during manufacturing, use.and end of | |, with;green purchase behavior. However, [6] indicates
life [8]-[9]. Consequently, sustainable development  that attitude and demand for green products are
has led to eco innovation and green consumption. uneven—across different cultures and market
segments.
On the one hand, eco innovation refers to the As a result, the understanding of main motivation
development of products and processes via  which impacts consumers’ behavior of buying green
incorporating environmental sustainability practices  products comprehensively in emerging markets is
at every stage of creation [16]. These products so crucial. However, there are just a few studies focused
called “green product” refers to product incorporating  in this  field [11], especially in Thailand.
the strategies in recycling or with recycled content, Consequently, the objective of this research is to
reduced packaging or using less toxic materials to  explore factors explaining Thai consumers’ behaviors
reduce the impact on the natural environment. On the  towards buying green products. The paper begins by
other hand, green consumption is a concept which  providing an introduction and background of this

ascribes to consumers responsibility or co-  research. Subsequently, the methodology and the
responsibility for addressing environmental problems results from the quantitative study will be presented
through adoption of environmentally friendly  in Section 2 and 3. Finally, the paper concludes with
behaviors by purchasing, using and disposing of  a discussion of the results, limitations and directions
products [13]. Despite expressing environmental for future research.
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II. RESEARCH METHODOLOGY C. Validity and Reliability
Thirty sets of questionnaires were tested for
A. Population and sample reliability, with Cronbach's Alpha Coefficient

Data for this research were carried out by means of  obtained equal to 0.957, which was considered
hand-delivered questionnaires during April and May  reliable and could be used to collect data from the
2017. Population in this study refers to consumers in samplings.

Bangkok. Thailand who are buyers and consider

green products buying. The study’s scope was with  D. Analytical Techniques

consumers whose ages are more than or equal to 18 Data analysis from the questionnaires was divided
years old. Population samplings were collected for into 2 parts, i.e. 1) Demographic of respondents and
estimation of population proportion in case number of ~ general data analysis with mean, standard deviation
population is unknown. The level of error is setat 5  and percentage. and 2) Grouping of variables
percent and 385 samples [4] were collected by way of  influencing on decision to purchase green products by
convenience sampling. Complete questionnaires were using factor analysis.

returned and used to analyze data for 288 cases,

representing 74.81 percent of all queries collected. HE-RESEARCH FINDINGS
B. Research Instrument A. Demographic. profile
Instruments used in the study” aré questionnaires, Demographic profile,indicated that the majority of

which are composed of four parts. The first part. || the réspondents; 64.6 pereent, were female aging
includes socioeconomic and demographic_yariables: i be‘i:We-aﬂ 23-37 vears and aecounted for 66.0 percent
(inquiries about general information; socio-& endmic followed b)g‘lg 7-percent aging between 38-32 years.
characteristics of green product -ccnsumpﬂ'ou) §i of themr—were_single “and about half of
consisting of 15 queries. The second parth;s respo énts, 568 qrcent had got bachelor degree.
about knowledge /and understafiding abpm $ﬁ?,c Mokt & &ponden were-businesspeople working in
products. The third’ part is ‘the, maifl p he/ ; Wn\ra‘f company. followed by stiidents, accounted for
questionnaire. A question of::gltgms—wﬂs ev .andf 31,3 pereent, l@specnvely The salary or
regarding literature review a p;gw#ﬁs‘lsudlqk Al &1 ]i‘nw‘l.pc!q ofirespondents Was in-the range of 15,001-
statements were f'ormulaled.oﬁ.a- Slert-Type 7950, OObjﬁahL’-ﬂbCOUﬂIEd for.(48.3, and followed by
scale [17] ranging frem “stj onéﬁ, ji'% “U\)r*lﬂ ;I.,..Agé}cem dﬁTwn}_haw 1o earnings as there were
i

“strongly agree (5)".The ﬁn es abou,t-\;.; sstidents, Tl%d"'i;ha.ﬂ]bnf} the _respondents, 52.4
et \had Tiwved in Tham own houses. Details are

opmlons and ideas on how'to pr omote greﬂl prod W't

v '41"‘ WG a GTeen:
in practices. “ A ) ?'Lfff;l - den tﬁ?#l‘:ﬁ;d in T!blé‘[ ‘
Characteristics w{ “.g) g N
Gender Male \:__" 35.4
l Eetnale ) 64.6
18Dz years N DX 4 82
— \.._:“:,_l _—
23-37 years 66.0
Age —
38-52.years 19.7
More than 53.years 6.1
Single 75.5
Marital status Married 20.4
Separate 4.1
‘ Higher school or below 19.7
i Education qualification Bachelor 56.8
Master or above 23:5
Student 31.3
. Government officials/State enterprise 8.8
Profession !
Businessman 483
L Self-employ 95
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Others | 2.1
No income 31.3
Less than 15,000 baht 8.8

T 15.000-30.000 baht 48.3
03.001-45,000 baht 9.5
45,001-60,000 baht 1.4
More than 60,000 baht 0.7
Home 524

Resident Apartment/Condominium 23.8
Dormitory 23.8

Table 1. Demographic of respondents
Table 2 reveals that 31.3 percent of'thesréspondents  environmental™.friendly issues were important.

bought green products once a menth-followed.by-25.2 However, - only 44.9% percent considered green
percent buying them less than‘once a.month.~The ' | products at™ first sightwwhile 25.9 of them were
finding shows that about” 10 -percent of. .rh‘Q““” rélaciantto buy.~Fhe major ‘barrier came from the

respondents had never ‘bought green pradﬁts "fhe- “price = of tha¥products being hlgher than conventional
main reason for buying green products.was te pr OnEsy jpllowed -b!}" inconvenience to use which
environment (41.6 per¢ent) and a 80 pﬂ*eent-.mff / )“bcconn&eﬁ for 17.3@(1 21.8 percent, respectively.

respondents  thought

that tlf'e( o ’drns‘,

s ““g“‘:‘ =

Buying behavior = %
s :ﬁ N .2
§ o IR E
Buying frequency % e, L LRGP J‘r( Iy
:J"W_, e e (L2 :.' a4
i o D S H N 197
Never f@’ N \ul") o LO\=2T I 0 935
"Protect émamuﬁeent {;. \ & j"' /4 ;, £ b4 41.6
Price and qﬂaﬁha!&sqw\@l]em \‘;“" ": " 43
Design 1-";_;—-;_;" ~7 6.0
Main reason Safety“for healtlr 38.7
Durable | 0.9
Promotion 4.3
Advertising 43
Yes 78.2
Il:‘r::)e;:ic?n to buy green No 0.7
Not sure 8.2
Expensive 9.5
No certificate to be sure 373
- Barrier in buying green  Difficult to buy 11.6
| et Inconvenience to use 21.8
No hinder | 15.0
Other | 14.3

Table 2. Information towards buying green products
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B. Knowledge and understanding about greem  All nine factors influencing consumers’ behaviors on
products green products with eigenvalues greater than one are
Results from Table 3 demonstrate that a mean score  as follows.

of knowledge and understanding about green

products equals to 3.80 (S.D. = 1.81) out of 10. It is 1) Perception on environmental concerns—
indicated that the respondents still had less Importance of this factor was at high level with
knowledge about green products. eigenvalues equivalent to 4.241. Percentages
of this factor that can explain all variances
Level of knowledge were at 1.160 consisting of 7 variables.
on green products " (X) 5D, 2) Safety and health concerns— Importance of this
Total 288 | 3.80 1.81 factor was at high level with eigenvalues
Table 3. Knowledge on organic food products equivalent to 3.975. Percentages of this factor
that can explain all variances were at 10.459
C. Factors influencing on intention to buy green consisting of 6 variables.
products 3) Green packaging — Importance of this factor
A factor analysis was used in order to categorize was at high level with Eigenvalues equivalent
variables according to their buying intention using t0:.3,453. Percentages of this factor that can
SPSS 22.0. From Table 4, the caleulated value of explain all_variances were at 9.087 consisting
KMO was equivalent to 0.871 représenting that the of 6 variables:
existing data is appropriate to_apply factor -analysis 4).~ Convenience to buy =Importance of this factor
technique. For the Bartlett's Test of Sphericity, whrsll ””*was at_high-tevel with Eigenvalues equivalent
was used 10 test the hypathesis.the Chi-sqfiare. Was to -vl—h Péreentages ‘ofithis factor that can
3.276.019 and p-value'equaled to 0.00~ A-ccordmjgfy p[am‘:ﬂl-vanances were at 8.798 consisting
the hypothesis (H,) was refused. Cojisequently; jt 6anr 6 vanablasa\
be concluded that the/data collectéd”vas approg (e ‘ézwmnmmtal attitude— Importance of this

to apply the Factor, Analysis lechn}que-" P\

i‘,_ “tor was” at J,]Igh level with eigenvalues
f Pvesd & \a w A L ﬁqﬂﬁ’ﬁﬂni}&% 16 Percentages of this factor
Kaiser — Meyer — Olkin Mﬁasuge pﬁ ‘(XS&TI:*’ ST ‘!ihﬁ tan ‘explaim allf variances were at 8.336
Sampling Adequacy . I e d*}fok' \‘c‘i’)mmmgnot 4-variables.

Approx. Cljh 3 eﬁf‘?@‘.dyq 1 Lx 26 ﬂuhfpr.ﬂi'q@ n{ﬂ'ms ;mportancu of this factor
Bartlett’s Test] |of [3qudrd "= o 24 AX w_a§ a Tevel with eigenvalues equivalent
Sphericity df * g W‘S M&Q 28 Brcentages of this factor that can

TR - i 2ot = pl i :zlllI ‘Larlan were‘at 7.518 consisting

TH X °~9°h oS H ofm‘rss:es

Table 4. KMO'and B-rﬂen}wst ¥
oY o C 7)1& \Green prodp'ct .lﬁanagement — Importance of

)
Then factor extraction was condg:;e’c; in_ G.rde['io,-.. = ‘tbis factor Wa;at hightlevel with eigenvalues
determine the number of factors in encm%‘dec'smh'\ el -e(iunaLEM t6-2.788. Percentages of this factor

to buy green products which ean be classi’ th(ough "Ehlet cin xplain allivariances were at 7.337
Principle Component ‘Analysis) (PCAY % v or -tonsi!/mgoﬁ varigbles

variables. A varimax rotatien‘ef orthogonal awes*xT?Q_:n\__j,’Enwronmemai laws <Tmportance of this factor
chosen. At the 250 cycle. of fattérextraction, was at high level-with eigenvalues equivalent
eigenvalues greater than one wasushown without ta 1.337. Percéntages of this factor that can
Factor Loading Coefficient value less:than.0.3. From explain_all” variances were at 3.518 consisting
the scree plot diagram with 38 variables, nine_ factors of 1"variable.

were distinguished as shown in Figure 1. 9)y~Perceived value — Importance of this factor

was at high level with eigenvalues equivalent
to 1.130. Percentages of this factor that can
explain all variances were at 2.974 consisting
of 1 variable.

SCI’BG Plot

! The cumulative variance explained by all these nine
\ factors equals to 69.188 percent.
'|
&

Eigenvalue

CONCLUSION AND FURTHER WORK

) This paper surveyed the market factors that have an
\“sﬁM : influence on buying of green products. Structured
. “**%wu..“.mm_ a. . i &
wl questionnaires were employed to gather information
I3 A s E- b 3 ’ i 1 I‘ < €

cmmm.;;:‘h-e';"-"-;“*"“""-"“"""'-“’5 from 288 Bangkok Metropolitan respondents. Data
were analyzed using descriptive statistics and Factor

Figure 1. Scree plot
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Analysis. Based on the findings, the respondents still
had less knowledge about green products. The study
also revealed that the barrier in buying green products
was the price of the products which was higher than
non-green ones. Results from Factor Analysis
revealed that key important factors that consumers
taken into consideration were 1) perception on
environmental concerns, 2) safety and health
concerns, 3) green packaging, 4) convenience to buy,
5) environmental attitude, 6) subjective norms,
7) green management, 8) environmental laws, and 9)
perceived value.

population as well as focusing only in Bangkok,
therefore, future studies may be useful to enlarge the
sample size and extend to other provinces in
Thailand. In addition, other statistical methods, such
as cluster analysis, can be combined to classify
customers into groups in order to help relevant
agencies in providing suitable solutions for each type
of customers and compare between generations of
people. Furthermore, cause and effect analysis among
those finding factors is also significant to be
explored.

In the next stage of this research, Decision Making

A. Managerial implications Trial
The main contribution of this research is in finding

the key factors which influencing Thai consumers.in

buying green products. This will lead to-an

overcoming of environmental problems and the

emergence of sustainable development. The findings

offer several implications. Jnsorder to_encourage

consumers to buy or thinkabout-green_products,\
entrepreneurs and agencies should-consider ﬁese Key

factors. Several strategies should ' be-takén- into~ |
account and lunched by the Thai ?)vemménr and’/
marketers, for instance, _settifig programs ‘ana

provides information to”educate ,consl'ﬁ'n

various social media platfom;s (ese-faceb lqagd
twitter,  etc.) | regarding g;cel}s ‘iman#ﬁdje ¥
environmental awareness, ._fhe. bf A

environment protection
using non-envirgnmefital praducts i the lon
Government may also annomp&e tax é'\emp‘hpns ,'mt! \Kr
subsidies for green businesses E,Qrdeﬁto g

companies to produce ‘ceol ogié roglucﬁ” n\l‘lig can
help reduce price of products clss&er"io the non- grg‘en -

and Evaluation
approach
importance and causal relationships among those nine
factors~obtained, from factor analysis in order to
explain cause and effect relationship of consumers’
decision
[ ¢omputdtions using Matlab will be continued and the
ﬁﬁéfrg"shulls‘will bereportediin'due course.

cidthe; EPnqumﬂTced of M,.,ﬁnrvq 112
T ‘ . ‘. £ L
R REV&Eﬁ iy ‘ 1
e AR,

1% ~Behavior. 10 {E!’gulh (Case of Bahrain)
\“\Mar St 2. SgSe

(DEMATEL)
with the

Laboratory

will be employed to deal

in _buyings green products. DEMATEL
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indicate “environmental law” is one_of.significant ?nﬁ'zrg'?:\'gli P::ﬁ ome g i e
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is in line with [11] which imply that law “and
regulation endorsed by authorities can play a
significant role for shaping the peoples’ attitude in
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(6]

regulations should be launched by authorities in order (71
to protect people health and well-being by governing
how individuals, governments and companies can use 18]
natural resources., land. and common resources.
Environmental enforcement could facilitate all 9]

sectors to be seriously aware of environmental
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buying intentions.
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ABSTRACT
The main purpose of this paper is to analyz&facﬁ:\h

influencing consumers’ behaviors in bgyiﬁg green
products by applying /Decision-making. Trial" rand;

Evaluation Laboratory (DEMATE’; method. ‘Nme

criteria i.e. perception_.on”enVironmental 'C’_@ﬁmb & ‘u‘npa‘ctp'F the-proliyct: during manufacturing, use and

(A), safety and health concem (ﬁ) a
(C), convenience ta buy (D), ;an'onﬁze hl Jtpde
(E), subjective norms (F), green Erod{gct an‘gfgmrdent

(G), environmental laws (H) and™ pfjmci‘vﬂd‘tfa]ue l) L
A{.*‘

were employed from , th pfewaus-ﬂtudy
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CEO’s around the world fretfulness about
sustainability in their businesses. Those organizations
pay greater attention to diminish the harmful impact
of “business activities in terms of production,
consumption.and purchasing behavior on the
environment. Envitonmental realization and concerns
would _-led to “the. emergence of sustainable

mdcgelopmcm which minimizes negative impact on the

na'lhre,::hysu.al environment and society. The key
_prnciple of sustainable dewelopment is to strengthen
tb.é economy. di 1§l environment.in long-term resulting
N i ?1201 ous. laws and regulations concerning the

and-lbafiez 2006; Hertwich,

efid o7

W 2&931 ‘E'A'Jrrquucmly, sustainable development has
\ Tedd fo ae,ﬁ-;hnpva.tmwmd gréen consumption.

W/ = Fe'lo

bﬂ“ thé ene Aﬂnﬂ o innovation refers to the

Atthirawong and Panprung, (2011) I this’ v;udy,;iﬂﬁrrmvi'l”?ﬁ‘%m’g of products. and  processes  via

experts were involved”in order/ to-'f'detenﬂrmafﬁé
degree of direct influence<'between ffactors

through a pairwise comparison. ’tlhé'fresuits le;'ezf;l@d C

that the top three' important eriteria aff'gcunﬂ
consumers in  buying
environmental attitude . (EB),

safetys { ¢health

::reen\ -pr@d‘eﬂcte e @

‘“'T”?ﬁ;g::po‘mtmg*.wwrmunemal sustainability practices

Lt levery (siage of ctaation (Veleva and Ellenbecker
";*OGH These AIETWCTS soncalled “green product”

3 rctam 9 produgt incorporating the strategies in

regclmg OTE ~avith recycled content, reduced
packaging or using less toxic/materials to reduce the

concerns (B) and green, product manag Bilt 6)“'k L""nnbas:t 5 *“the natural environment. On the other
respectively. Furthermore, \cause <afid, effect refatiog 2~ 1 shafids green consumptien s a concept which ascribes

diagram was also constructeds to”‘gain. a better
understanding of the interactive relationship between
those criteria. It was found that subjective.norm (F)
has the most influence on other factors,»whereas
perception on environmental concerns (A) gets the
most impact from other factors. Finally, this paper
provides some practical suggestions for relevant
agencies and policy makers based on the analysis.

INTRODUCTION

Recently, the deterioration of natural resources,
pollution problems and global warming have become
serious social problems in everywhere across the
globe. Consequently, the level of consciousness and
awareness about environmental problems are
increasingly international concerned from both
society and business. According to UN Global

Compact: (2010) report, there were about.93% -of

to consumers: responsibility or co-responsibility for
addeessing envirenmental problems through adoption
of environmentally friendly behaviors by purchasing,
using and-disposing of products (Moisander 2007).

Over the past decade, the issue regarding to green
consumerism has been investigated from a various
studies. Despite expressing environmental concern,
consumers are willing to pay more for environmental
benefits (Singh 2011). However, it was argued that,
not every consumer takes environmental action in
purchasing eco-friendly products into consideration
(Chen 2013). The decision in buying may depend on
consumers’ background and experience or the way
they think and behave (Grimmer and Bingham 2013).
According to David er al (2011), consumer
demographics and attitudes affect willingness to
purchase green products. Lee (2008) claimed that
there are several factors influencing green purchasing
behavior of adolescents in Hong Kong; for example,
perceived | serious . of. eénvironmental problems,



perceived environmental responsibility, concern of
self-image in environmental protection and so on.
Previous study from Padel and Foster (2005) also
reported that environmental knowledge has a strong
relationship with green purchase behavior. Whereas
Elham and Nabsiah (2011) as well as Ottman (1992)
indicated that attitude and demand for green products
are uneven across different cultures and market
segments. In Thailand; however, the study in this area
are still quite rare (Kianpour et al. 2014). Recently,
Atthirawong and Panprung (2017) had investigated
factors influencing consumers’ behaviour on buying
green products in Bangkok, the capital of Thailand.
The results of this study via using Factor Analysis
revealed that there were nine factors i.e. perception
on environmental concerns, safety and health
concerns, green packaging, convenience to~buy,
environmental attitude, subjective .morms,” green
product management, environmental laws_ and
perceived value influencing consumers’ behaviors on

such issues.
L ¥
Along with those mentioned studies,) it 1s-qarte clear

that there are several factors which c0 ntnbute o
persuade consumers to purchasgr/gxeen proglr.rc,’k;. 3
Nevertheless, those factors f 7 L mayishdye
interrelationship with each othemn natur
of them could also impact f'ro otvhef's; Akgo jg%n
Gabus and Fontela (1972, 6‘}* HEM

sophisticated method for exﬂacﬁng—d}tﬁﬁhsl $ npl‘««,:

among multiple complex factors ahd.ﬁexemme‘hew
particular factor influences ov othéts ones, f“A‘bb‘Bbi A

effect relationship'of consumers ydedision in \}vng‘g

green products. As ‘suchy this ngfra;r has, adoptcd *x
DEMATEL technique te iurthei;\-m\.emgata\”hq. A

significance of various ‘eriteria l%\Prlﬂ the
aforementioned study by Atthirawong aﬂprugg.
(2017).

The remainder of this paper is organized as follows.
The latest related studies on green. products. jand
DEMATEL method are briefly reviewed. in*Section 2.
Next, an example for application in “applying
DEMATEL method to evaluate the criteria is
illustrated in Section 3. Finally, conclusions are
drawn and recommendations for future study are
mentioned in the final section.

RESEARCH METHODOLOGIES
DEMATEL Method

Decision-making Trial and Evaluation Laboratory
(DEMATEL) method was originally developed by
the Science and Human Affairs Program (SHAP) of
the Battelle Memorial Institute of Geneva between
1972 and 1976 (Wu, 2008; Tzeng et al. 2007). The
method, which is graph theory based technique, has
been employed to gather knowledge of experts and
visualize- the ‘causal’ relationship “between "complex

“_\\\\ LA

ndfso,(ne "”‘: ‘

. I.-\\ »

factors by using graphical diagram (Shieh er al,
2010). Through analysis of visual relationship among
entities and their groups, DEMATEL approach can
help to prioritize factors based on type of relationship
as well as identify severity of their effect on other
factors.

In recently years, DEMATEL has been successfully
and extensively applied in many areas; for instance,
knowledge management, marketing strategies,
control systems, safety problems (Wu and Lee
2007), tourism (Chen 2012) and emergency
management (Zhou er al. 2011). Hessami and
Yousefl (2013) identified factors which influence on
consumers’ green purchase behavior in Iran using
DEMATEL and Fuzzy-Delhi methods. Seven factors
i.e._individual’s ecological beliefs, environmental
factors, “econsumer values, awareness of green
products, “attitides toward green purchases, green
purehasing intention, green purchasing behavior were
identified frem their srudy

~4

'Bn'eﬂysthe steps_of DEMATEL method based on
~Gabus and. Fontela (1972), are as follows (Wei and
;Lg:ezoqz Waeg - 2011);

; g[ep g p( f:m\'l 1e Evaluation Scale. Suppose in a
pmbLﬁ:m- iat composes n factors to be considered,

1‘&1 ll&T"ﬁnd t‘qe degree of influence of criteria
\*tph' érh‘ f" age investigated. All pairwise
coqpaga@m “between the 4% criteria and the j®

Shieriterinvis den ﬁ-’zs ui, are performed which takes an
Oy \y_‘mteger Scoré. 1a ng

al. 2013). The methodology *will tielp, 1o dévemﬁfﬁwc\low mflpence), 42

holistic policy of orgamzanons‘td‘g‘xplamﬁrause'lﬁnd 1

between 0 (no influence),
2 (middle influence), 3 (high

Lm?!‘uenéel}.and 4»’(\ f!'ry high-influence).

SW{»‘ E';mbf;s‘lr"‘(ﬁ? Initial Dipect-relation Matrix.
Fadr t,xperl W oif d produce an/n x » direct matrix.
Ea"'ﬁ \a-lﬂe" in the matrix represents the size of an
mt@rgcrn;w‘(nﬂuence between factors. When i=j, the
d‘agﬁnzf}'\ alues injthe matrix are set as 0.

Suppose m. i§ the number of experts participated in
the study. An average matrix Z i.e., Z = [z;],., 1s then
derived through-the mean of the same factors in the
different direct matrices of the experts as follows:

Zij = (a:iffl + ﬂi,irfi A uﬂk}+- ..ta [,lfrm) (1)
m

Step 3. Calculate the Normalized Direct-relation
Matrix. The normalized direct-relation matrix X, 1.e.

X =[xl and 0 < x; <1 can be acquired from the

equations (2) and (3). All diagonal elements are equal
to zero.

X=5*7 2)

1
S = = i Li=12,...,n 3
maxj<i<py X Zjj

4=l




Step 4: Derive the total-relation matrix T. The total-
relation matrix 7' can be obtained by using the
equation (4), where | is denoted as the identity
matrix.

T=X1X)’' (4)
The sum of rows and the sum of columns are
separately denoted as R and C within the total-
relation matrix T through the equations (5)-(7):

= |:tr_./.:|nm ifj=12,...n (5)

R=3Y7, (6)
Fl

C= Z{i’- (7)

i=1 PRt
S —
where R and C represent the sum~ of-rows 'and the

sum of columns respectively. A -

! - "w WA
Step 5: Produce /a/ Causal quﬁram A ‘lf&u&‘al
diagram can be acquired by ma pmg-‘th -détager’of
(R+C R-C), where ithe _horizo ta] a,x:,s-.)( C} iiamd
* Prominence” is made by dlgg &-‘

vertical axis (R+C) named Re]atmhq

the sum of the row and.coltmm aggre ) R+C‘
provides an index of the strenéﬂ’r of uﬁqénaes g

and received, that is! (R+C{ .demﬁhc LS :
degree of the central role tha fac;t‘w i ;i sl i ﬂv:
problem. If (Ri-Gy)\ is” positivel l-gen factor s, "]b
affecting other factors and-if (R.€)" is Qegatwe\ 1&-«.
implies that factor i is being_inf Enctd\by e O
factors (Tzeng et al. 2007).
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¢ \distribd
Ea 1lﬁ“p€f

Q,e
subtracting R from C--Additjonalfy. ; jwf;tm'a = ;{(1 e ,(y.,s.,,

{
\‘rA -3 i’q'k ,“'-?-"{(:IIES
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Defining Criteria for Evaluation

Based on the previous research of the authors, factors
that have an influence on buying of green products
were explored via questionnaires. Data were gathered
from 288 Bangkok Metropolitan respondents in
Thailand and were analyzed using Factor Analysis
(Atthirawong and Panprung 2017). Grouping of
variables influencing on decision to purchase green
products  were extracted from the study i.e.
perception on environmental concerns (A), safety and
health concerns (B), green packaging (C),
convenience to buy (D), environmental attitude (E),
subjective norms (F), green product management (G),
environmental laws (H), and perceived value (I).
This previous study was extended by utilizing these
nine factors for evaluation the relationship and
priogitization them.

Developing a Questionnaire and Interviewing
Wi/ Session

—

A quesao'nnaire of DEMATEL was developed using
~iiifie -factors™ Aecording to Teng (2002), a group
ﬂ&)}:}]uﬂ"lhdklhﬁ‘l\ more appropriate with 5 to 15
experts, Therefore, inthis paper, questionnaires were
nﬁfolo sixsexperts to determine the relative
aht f‘aT["tame?Qa Thitee of them were targeting
c ngum s, ‘another, one°’is a professor in the
um‘e amirtfle teSt  are ;managements who have
-.%-mkgd n;;gr_e ﬁp&edu t companies for several years.
‘Fach ‘off. tlwm"vfg:, ovidéd a direct-relation 9x9

ZRTT L""mﬁu by cvplqaunq.tl’le influence degree of factor to

Lﬂ{&T othél&.ﬁn'ough a'pairwise. comparison. To do this
k:-ompanson thﬁ[é rts had expleqsed their opinions
{fl oup_h _Varla‘blgb ranging from “no influence” to

g%f 111gh Jitflughce” and the wverbal variables were
converted tp absolute.numbers as displayed in Table
sa{!{amd Yousefi 2013).

"\ ln\ "
—

CASE ILLUSTRATION AND:\RESULTS

To identify the relationship ofs factors affecting
consumers’ behaviors in buying green products, the
steps of applying DEMATEL approach are employed
as follows.

[ |

J Analymg the'structural model and causal
relationship

o

PE———

% Seting up cause and effect relation diagram

;

Figure:1::Steps of Applying DEMATEL-Approach

Table. 1 Abselute Numbers of Verbal Variables

Linguistic terms Influence score
N6 influence (NO) 0
Low influence (VL) 1
Middle influence high (L) 2
High Influence (H) 3
Very high influence (VH) 4

Analyzing the Structural Model and Causal

Relationship

The average matrix Z was constructed in accordance
with equation (1). Next, the normalized direct-
relation matrix was generated by using equations (2)
and (3) as displayed in Table 2. Table 3 illustrates the
total- relation matrix (7) which was computed by
using equation (4). Then, the sum of row i of matrix
T, which is denoted as R; and the sum of column j of
matrix 7, which is denoted as C; are computed by
using equations (6) and (7). Consequently, a_data set



of (Ri+C;, R-C)) is then obtained to identify the
degree of prominence and net effects, as shown in
Table 4.

Table 2: The Normalized Direct-relation Matrix

dom

A B € D E F G H 1
A i} 0.140 0127 0.047 0.153 0,053 0100 0.107 0.127
B 0.140 0 0.120 0.080 0133 0.073 0.140 0133 0,140
C 0.113 0140 0 0.053 0.127 0.060 0.140 0.060 0.087
D | o047 | ooso | 0067 0 0.0 0.08 | 0067 | 0053 0.06
E [ o1a7 | 0133 | 0147 | 0027 0 | oos7 | o147 | 0133 | 0047
F | o10 | 0127 | oos3s | o047 | 0113 0 006 | 0060 | 0093
G 0,133 0.127 0.147 0.087 0.140 0.053 0 n.107 0.140
H | o147 | 0133 | o093 | oos7 | o120 | 0027 | 0040 0_| 22
I 0.153 0.120 0.120 0.047 0.113 0.067 0153 D113 0
Table 3: The Total<relation Matrix
A | B € D E F | G _|€8. 4
1S ]
A 0,658 0.775 0,713 0.343 0777 0387 L= TT2 < Wo2T
A .
{ "
B | os42 | o713 | o763 [ oMoo | os22 u;ff?" 0.809 | 0.6984
s B ~‘-l
C 0.705 0.722 0,553 0377 0.708 (L.366 -EE 699 ™ 0546
# N AY
D | oas2 | oam | oass | ofgs) | oaref| o2& @asol Nrosp)
Y :;—‘ i N2
E | oses | osie | oms]| d3e [~oild W W
e RN
F | o050 | 066 | ofis | 037 |0 h!ﬁ ORLY | Qg
G 0.817 0.807 | 0968 0.397 ) ":H 0 iﬂh\%: i P?M A
H | o [ o750 | vap ] San| o742 odss | [ oz glﬁ:‘i
A Ve & E
I 0.796 0.764 0718 0,396 0,752 ‘Q{J% 749 U.ﬁ;ﬁi'
A N
B~ AT LN
Table 4: The Degree of Prominénce andNet~] |
Cause/Effects (<
Criteria Details R & Ry Rafk | R G
N
A perception on
environmental
concerns
5.732 6.509 12241 4 B i
B safety and
health
concerns :
6.282 6.480 12.762 2 -0.198
C green
packaging 5273 | 5934 | n207 | 6 -0.661
D convenience
oty 3577 | 2977 6554 | o 0.600
E environmental
attitiide 6397 | 6399 | 1279 I -0.002
F subjective
MOHTS 4.442 | 3.353 7.795 8 1.089
G green product
management 6.120 | 6207 12.327 3 -0.087
H environmental
laws 5645 | 5249 | 10894 | 7 0.396
I perceived
vahie 5778 | 6138 | 11916 | 5 -0.360

Setting Up Cause and Effect Relation Diagram

Lastly, the cause and effect relation diagram was
constructed with the horizontal axis (R+C) and the
vertical axis (R-C). According to Figure 2 and Table
4, it is clear that the most important factor affecting
consumers’ decision in buying green products is
environmental attitude (E). It is followed by safety
and health concerns (B), green product management
(G) and perception on environmental concerns (A),
respectively. Whereas, convenience to buy (D) is the
least important among those nine criteria. In addition,
the digraph also separates nine criteria into two
groups according to whether their value of (R;-C)) is
positive or negative. The cause group includes
subjective norms (F), convenience to buy (D) and
environmental laws (H), while the effect group
comprises-of perception on environmental concerns
(A), greenpackaging (C), safety and health concerns
(B), perceived valte (I), green product management
(G)yand environmental attitude (E).

@ F
W D
& H
E
6000 w000 19000 ;1,«% L4080
B
E@
¢ @
‘ ¢ A
IS Nt ¥ R+C

X

Z f;/:Figure 2: The/Causal Diagram
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CONCLUSION AND FURTHER RESEARCH

Thisstudy-applied the DEMATEL method to analyze
and identify the most important criteria in buying
green products. The top three important criteria are
environmental attitude (E), safety and health
concerns (B) and green product management (G),
respectively. It is in line with the study of Cornelissen
et al. (2008) which is stated that environmental
attitude has a significant impact on green purchasing
behavior decision. In contract, convenience to buy
(D) is found to be the least important for consumers
in making their decisions in buying green products.

The results of the study also portray the cause and
effect visualization of that subjective norm (F),
convenience to buy (D) and environmental laws (H)
have the most influence on other factors. Therefore,
these factors should be considered for effective
criteria that will satisfy-customers’ decision in buying



green products. In opposite. perception on
environmental concerns (A) gets the most impact
from other factors. The study could help public
policies and marketing managers in focusing on
factors which have more impact towards consumers’
decision in buying green products. Specifically, in
order to increase the number of green consumers, it
must be first pay attention on how convenience or
easy it is for people to reach and buy those products.
The study also reveals that via using social impact, it
could stimulus Bangkokian people in green
purchasing behavior (Finisterrado and Raposo 2004).
Besides, environmental laws and regulation about
green products should also be urgently launched by
authorities in order to enforce people and companies
to be aware of environmental impact and turn into
green consumers or manufactures. The finding is
supported by Kainpour ef a/. (2014). 148 claimed that
laws and regulations on enviromment could shape
people attitude in ecological” products as_well ‘as

helping consumers are bettér €onfidence in-prodictsit/

—

that they purchase as well. =€
P

The proposed model of this study could*be thei}d.ed ‘

by adopting fuzzy envifonments inf -éonsﬁcrat;p‘n in’
order to deal with the imprecise J, @emw ﬂ;e
ambiguity of human being's Judgment is - rstud
provides a static reldtionshi of"Tjg r ]xinqﬁ

among criteria. Nevertheless, these rélﬁtl h.pﬁ, ay«

change over time. As such, \x'hatﬁf
the dynamic situation

Moreover, there are other
making methods such as TOI§SIS and.PROME HEE
which could be applied for rajﬂtm‘n\ thdﬂ@-&rﬁt@n o
comparing the results af-the SWQ_V*‘JH additiong: ﬂ%
test of the model in different part 0T hallagd cmul

also help to decrease research, gaps "k)-lhts.'a‘rea '-;'., & ;—:,

\\(\’
- - “f.,n:n1~
‘k\
W e ¥

- "Tmhu.s. A. and\ Fontela, /E. 1972, World Problems an

ACKNOWLEDGEMENT

The authors of this study would like to acknewledge
the National Research Council of Thailand (NRCT) |
the sponsor of this research funding. The.authers are
also grateful to all experts who were kindly involved
and provided valuable and fruitful information for
this study. Appreciation also goes to all experts who
participated in the study.

REFERENCES

Abbasi, M., Hosnavi, R. and Tabrizi, B. H. 2013.
“Application of Fuzzy DEMATEL in Risks
Evaluation of Knowledge-Based Networks™. Journal
of Optimization Volume, available at:
http://dx.doi.org/10.1155/2013/913467 [accessed 19
December 2017].

Amiri, M., Jamshid, S.S., Nafiseh, P. and Mahdi, S. 2011.
“Developing a DEMATEL method to prioritize
distribution centers in supply chain”. Management
Science Letter; Vol L0 No,3-4; 279-288.

......

111 atﬂaﬂw}p?"d‘&cmtm

Atthirawong, W. and Panprung, W. 2017. “Applying Two-
Step Cluster Analysis for Explaining Consumers’
Behavior in Buying Green Products™. The Journal
Scientific Social Studies, Vol.1, No.1, 83-90.

Chen, Chun-An. 2012. “Using DEMATEL Method for
Medical Tourism Development in  Taiwan”.
American Jowrnal of Tourism Research, Vol. 1,
No. 1, 26-32.

Chen, L. 2013. “A Study of Green Purchase Intention
Comparing  with  Collectivistic  (Chinese) and
Individualistic (American) Consumers in Shanghai,
China”.  Information Management and Business
Review, Vol.5, No.7, 342-346.

Comelissen, G., Pandelaere, M., Warlop, L. and Dewitte, S.
2008. *“Positive cueing: Promoting sustainable
consumer  bahaviour buying cueing common
enyironmental behavior as environmental™.
Iniernarional Journal of Research in Marketing,
Vol. 25:No.1,.46-55.

David 07 et al. 20Tk, “Factors Influencing Willingness-to

g PR for_the Energy ‘Stats Level”. Energy Policy,
= “-ka’") 1450-1458.

Elhan R and Nabsiah, A.W. 2011, “Investigation of green
r) )nmrkclmg Lmol s effect "en. consumers’ purchase
avior mmess Strategy Series, Vol.12, No. 2,

\
Af\)\ and” Raposo, M.L.B. 2004.

uﬂlh}g 'Tﬁe\c.hdract@nmcs to profile the green
\ wgbummm =ex [oratory approach”™. International

&:;fonduéled“’\ﬂf‘”"h 3 A ngcm.au Hubt'w 1ir—proff Marketing, 211-140.
QL’lﬁmgela ,é ‘lm'rf' Gabu's A 19767 The DEMATEL Observer.

y.nr'? ‘Df"ﬂf?’@b 1976: Repori. Geneva, Switzerland:
o Batﬁeﬂé’ﬁu év a;kﬁsean.h Center.
! [

- @aj‘bus A_and fFOPE‘L(la E. 1973. Perceptions of the World

5 Proble mAatique. Communication Procedure,

Capmzi” nicating  with those Bearing Collective

\R@s;}p/wbdm Switzerland Geneva: Battelle Geneva
X Msﬂarch Centre.

Inviration to_Further Thought within the Framework
of DEMATEL: Switzerland Geneva: Battelle Geneva
Research Centre.

Grimmer, M. and Bingham, T. 2013. *“Company
environmental performance and consumer purchase
intentions”. Journal of Business Research, Vol. 66,
No. 10, 1945-1953.

Hartmann, P. and Ibafiez, V.A. 2006. “Green value added”.
Marketing Intelligence & Planning. Vol.24, No.7,
673-680.

Hertwich, E. 2005. “Life cycle approaches to sustainable
consumption: a critical review ". Environment Science
and Technology, Vol. 39, No. 13, 46-73.

Hessami, H. Z. and Yousefi, P. 2013. “Investigation of
major factors influencing green purchasing behavior:
Interactive approach™. Euwropean Online Journal of
Natural and Social Sciences, Vol.2, No.4, 584-596.

Hessami, H. Z., Yousefi, P. and Goudarzi, G. 2013. “The
conceptual \model of effective factorsom consumers



green purchasing intentions™. [International Journal
of Engineering and Innovative Technology, Vol.2,
No.7, 10-17.

Kianpour, K. et al. 2014. “Important Motivators for Buying
Green Products™. Intangible Capital, Vol 10, No.5,
873-896. available at:
http://creativecommons.org/licenses/by-nc/3.0/
[accessed 19 December 2017].

Lee, K. 2008. “Opportunities for green marketing: young
consumers”.  Marketing Intelligence & Planning,
Vol.6, No. 6, 573-586.

Moisander, J. 2007. “Motivational complexity of g:.‘een
consumerism’. [nternational Jowrnal of Consumer
Study, Vol 31, No.4, 404-409,

Opricovic, S. and Tzeng, G. H. 2003. “Defuzzification
within a multicriteria decision model”. Iniernational
Journal of Uncertainty, Fuzziness and Knowledge-
Based Systems, Vol. 11, No.5, 635-632:

Ottman, J. 1992. “Sometimes consumers will pay mare to
go green”. Marketing News, Vol .26, 6-16.

P&

Padel, S.and Foster, €. 2005. “Exp]ormgﬁfhe gap

between attitudes and behavm’f) Lﬁldenta«uﬂmg]
albuy” o al;%‘

why consumers/ buy or do
food”. British Foeod Journaf: Vofﬂ? No 5 6'
625. available at:
DOI=https://doi.org/10.1108; 007
[accessed 19 December 2017 -»«‘

Shieh, J. I, Wub, H. H. and 'Humg &.:K‘
DEMATEL method in ide
of hospital | service qlm T ’rﬁ’ﬂgﬁadgeﬁa ,
Svstems, Vol. 23, AP a{allablq
http://dx.doi.org/10.1016/j. l\n‘?sys iO{D [) QIS

[accessed 8 December 20]7] - " y

Singh, D.P. 2011. “Indian ecolog:ca] con&!zmer n}arket‘ :
profile” . Global Business ReueM\Vol !2 No. &N'
447-457. Fx

3
{0

Tzeng, G.H., Chiang, C.H.\and L1, £3W, 2007 \i;a\hiéti'.ng' \
intertwined effects in “leamningprograms:*a.novel -vg'
hybrid MCDM model basedvon facter analysis and™

DEMATEL.” Expert Systemvdpplications; Nol. 32,
1028-1044.

UN Global Compact .2010. “Accenture release-findings-of
largest CEO  research study on  corporate
sustainability™. available at:
www.unglobalcompact.org/mews/42-06-22-2010
[accessed 12 January 2018].

Veleva, V. and Ellenbecker, M. 2001. “Indicators of
sustainable production: framework and methodology™.
Journal of Cleaner Production, Vol. 9, No. 6, 519-
549.

fym;,.licy_mccsq fach AL

1\ Shé’ ;s aétively™
";:' '.;,'f

:ad&réss

Veleva, V. and Ellenbecker, M. 2001. “Indicators of

sustainable production: framework and
methodology”. Journal of Cleaner Production, Vol.9,
No. 6, 519-549.

Wu, W.W. 2008. “Choosing knowledge management
strategies by using a combined ANP and DEMATEL
approach™. Expert System Applications, Vol.35, 828-

835.

]

Wu, W. W. and Lee, Y. T. 2007. “Developing global
managers’ competencies using the fuzzy DEMATEL
method.” Expert Systems with Applications, Vol. 32,
No.2, 499-507.

Wu, H Y, Lin, Y. K. and Chang, C. H. 2011.
“Performance evaluation of extension education
centers in universities based on the balanced
scorecard.” Evaluation and Program Planning,
Vol.34, No.1, 37-50.

Zhou, Q., Huang, W. and Zhang, Y. 2011. “Identifying
critical success factors in emergency management
using _a-fuzzy DEMATEL method”. Safety Science,

¥ i\ ”f;'- VOI 49, No:2, 243-252,

. :‘AmeR‘BiQGRAPHlEs

=

IWALAILAK ATTHIRAWONG is
orl’ of (perations Research at Faculty of
M?m kut’s Institute of Technology
L) “in, Thailand.. She had received
d'octop%nl Egrce fom  the University of Nottingham in
Ma’mtfacturmg Enguﬁéermg and Operations Management.
engaged research in logistics and supply
chain m&nd,ge . simulation, / multi-criteria decision
makmg, applied statistics» and optimization. Her e-mail
walailaknoi@gmail.¢om.

: WARIYA PANPRUNG was born in
Chonburi, Thal]and She had got her Master degree from
Srinakarinwirot ~ University — in  Accounting  and
Ramkhamheang University in Business Administrator.
Now she is an Assistant Prof. in Management Science at
Phranakhon Rajabhat University. She is actively engaged
research in  accounting, logistics and supply chain
management, applied statistics. Her e-mail address is:
noiwari@gmail.con.





