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CHAPTER 1
INTRODUCTION

1.1 Global Warming

People around the world have acknowledged the tgiabal warming”
for over a decade. Humans are often accused ofjlba main contributors to this
problem. Global warming raises the temperaturecauses climate change which will
dramatically affect ecosystems that will, in tuoause higher sea levels and lead to
flooding in the lowlands. This problem will hava affect on almost every creature
on the planet, including humans and especiallyarspecies found in places facing
extreme climate change such as the Arctic and AttarPolar bears, penguins and
other species that live there desperately havelaptao melting ice caps and face the
problem of finding food and shelter. Climate chamgk build up green house gas in
the earth’s atmosphere which will cause significgiminge in our normal ecosystems
in some regions and may cause floods, storms dret ektreme weather conditions.
Hundreds of environmental factors join togethefdiom a complex chain of events.
The global warming problem began when the Earth@ne layer, (O3, a molecular
form of oxygen) was depleted, which resulted inaegé increase in ultra violet
radiation on the surface of the earth. This causedmbalance between harmful
radiation reaching the earth’s surface and ourepred air and water temperatures.

1.2 Effects of Carbon Dioxide from the Industrial Process

According to one study, the atmospheric temperatuerorded from
bubbles of air trapped from the ice of Greenland Antarctica over the past hundred
years have shown significant changes in carbonidiogoncentration; the amount of
carbon dioxide concentration in the atmospherecemed by 30 percent from 1870 to
2000 (Hennessey, 2000). The more recent direct unements that provide evidence

on the increase of atmospheric CO2 have been wsiagasince the Industrial



Patsara Tetanananth Introduction / 2

Revolution. (NASA via: Climate change: Modern Atmpbsric Concentrations of
Carbon Dioxide NASA, accessed October 27, 2009k Wmperature and carbon

dioxide concentrations chart from 1880-2006 is shaw follows:

1.3 Green Marketing

The rise of environmental awareness has been yefidople around the
world. People tend to seek ways to reduce the @misd greenhouse gases which is
the main cause of global warming. European cowhiaiee the leaders in terms of
being prepared to impose non-trade barriers. AsAlsin’'s business scene, green
marketing has been widely used by the newly inthlszted countries. It is expected
by the World Health Organization that in the 2lsntary 18 percent of all
expenditures will be used as environment-relateggerges and environmental
concerns will become as crucial as it has beehdarWest (Levin, 1991).

People are now aware of links between environmentatdlems and their
everyday consumption items, such as the goods @in libcal supermarket shelves
(Adams, 1990; McKusick, 1990). At present, conswsmeannot always identify
products or services in their everyday lives andtiheir impact will be throughout
their life cycles. Many green marketing surveysavpublished to identify consumer
attitudes on the topic of “Increasing Environmen@bncern and Willingness to
Change Consumption Habits.” According to the 200GKMsey’s Survey of 7,751
residents in Brazil, Canada, China, France, Germimalya, the United Kingdom and
the United States, 80 percent of the respondeatsiet that they worried about the
products they buy and their impact on the enviramnaad around 33 percent were
ready to pay for more expensive green products (kkx{/, 2007).

As markets become more competitive, formal marketincrease is
important as to which companies can continue tavghir markets and improve their
market shares. Terms like “Green Market” and “Eonmental Marketing” frequently
appealed to consumers in the late 1980s. The AareMarketing Association (AMA)
held the first workshop on "Ecological MarketingPdlonsky: An Introduction to
Green Marketing 1, in 1975). As a result of thisrkahop, the first green marketing
book entitled “Ecological Marketing” was publish@denion and Kinnear 1976a). The
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success of this book resulted in the publicatioa ntimber of other books on the same
topic (Charter 1992, Coddington 1993, Ottman 1993).

Green marketing concerns have been felt by mangrgovents around the
world as they try to regulate activities (Polonski894a). For example, in the United
States documents on green marketing issues havedeseloped extensively by the
Federal Trade Commission and the National Assaciadf Attorneys-General (FTC
1991, NAAG 1990). The results of the research «testly show that consumers
prefer green products, compared to those thatem® ¢énvironmentally friendly, all
things being equal. As demands change, many cdrposasee these changes as an
opportunity to become leaders in the field and gleatheir business strategies to green
marketing. A broad range of activities, includingpguction process maodification,
product development, packaging change and advegtisire required for green
marketing. Green marketing can be done in a numaberays such as promoting the
company’s commitment to the environment and protalmtling. Product labels such
as the Carbon Footprint label or the Carbon Redoctabel are one way to
disseminate information about green products. Gadabels aim to promote the
reduction of greenhouse gases and hope to be drwére power of consumer choice.
Manufacturers can use these labels to demonstiae& tommitment to the

environment and their responsibility to confroninate change.

1.4 Carbon Reduction Labeling

Carbon labeling was first introduced by the UK’aron Trust, a not-for-
profit company that started to calculate the carfmmiprint of 75 products in 2006.
The UK was the first country to introduce a carbapeling scheme by introducing
“The Carbon Trust's PAS2050”, a draft standard dalculating a product’s carbon
footprint. The carbon label provides information e greenhouse gas emission of
those products with the hope that consumers willlide to make informed purchasing
decisions. The concept of a carbon label is to st@awreduction of CO2 emissions in
the industrial process of a specific product. Tagrde of reduction shown on the label
is determined by electricity usage, fossil usage, ollution throughout the product’s
life cycle assessment. The evaluation will be dated by a carbon dioxide equivalent
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per one pack of product since its production, whicbludes raw material, the
manufacturing process, distribution and retail gesand disposal.

The carbon label can be divided into two types. tHa first type the
product is evaluated from the cradle to the granaduding production, delivery, usage
and the recycling process. The second type onliuates the production process from
the producer to the end user. Some examples avenshd~igure 1.1. Internationally,
carbon issuing organizations in each country alependent; each country will set up
an organization which is responsible for settirgiles and regulations on issuing the
label. Each country will have different rules arebulations based on referenced
document such as BS EN ISO 14021, Environmentaldabnd declarations — Self-
declared environmental claims, (Type Il environmaénkabeling), BS EN ISO
14044:2006, Environmental management —Life cyctessment — Requirements and
guidelines, ISO/TS 14048:2002, Environmental manege —Life cycle assessment —

Data documentation format, etc.
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working with |
the Carbon Trust

L000
100g

CO2

Thailand carbon
reduction label that
show the carbon
reduction in percentile
per unit

European carbon labe
indicate in unit of
grams of carbon
emission per unit

Mitrpol Sugar Carbon Reduction L abel

Figure1.1 The samples of carbon labels using in Europeantdearand Thailand
Source: TGO (Thailand Greenhouse Gas Management Organigatio
(http://www.tgo.or.th/index.php?option=com_ conte&it&sk=category&&sectionid=
8&&id=31&&Itemid=74)
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Carbon labeling was launched in Europe with inited in France, the UK
and Sweden in 2007 by the Carbon Trust. The UKs ftarbon footprint program
started with Tesco Plc., the UK's biggest retawenjch began to label its 20 own-
brand products. The carbon footprint labeling waseldl on the life cycle assessment
in late April, 2007 (UK Environmental Department)After that, more than 150
companies expressed their interest in the CarbostTacheme across almost every
industry.

In the US, the ‘Certified Carbon Free’ label wasaleped by the Carbon
Fund, an independent not-for-profit carbon offsedvper in collaboration with the
Edinburgh Center for Carbon Management. The lalzsl wsed with 6 pilot consumer
products based on the ISO Life Cycle Assessmemidatds, the GHG Protocol and
the UK Carbon Trust's (2007) Carbon Footprint Measwent Methodology.

In Asia, the Japanese government set up a carlodpriiot labeling system
in coordination with the Japanese Ministry of Eaoiyo Trade and Industry (METI),
which began in April, 2009. The policy implementatiof the carbon footprint label in
Japan is of interest to industries and viewed axlecal and challenging system. The
China Energy Conservation Investment CorporatidaG(C) is also working with the
Carbon Trust on a series of feasibility studieageess the PCF of Chinese businesses
and products. As for Thailand, the Thailand Greesko Gas Management
Organization (TGO), a public organization, launclechrbon label project in August,
2008, by appointing a Carbon Label Committee toesupe the administration of
carbon labeling. In the first stage of labeling, O®vill provide the second type of
carbon labels which evaluates only the productimeess.

To acquire approval for carbon labeling, the maciuwfie@r must reduce the
CO, emissions in the production process by 10% froendégree of 2002, compared
to the recent year. All production processes i libé base year and recent year must
be submitted to the committee to evaluate the @egfeCQ emission in both years.
The manufacturer must set up the criteria for tkedusive use of power consumption,
fossil fuel consumption and waste management. Tlectreity supply in
manufacturing should be generated on-site from bgmresidues or from industrial
waste while the consumption of electricity purchfieen outside must be less than 5%

of total power requirement. In the manufacturingiliy, fossil fuel is not allowed to
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be used except for boiler or gas engine start Tps.firm should manage its waste
properly so that there are no greenhouse gas emsssifhe technology that the
industry brings in to reduce the carbon emissibgsgcomparing it with others in the
same industry, should be investigated by the Catladiel Committee on a case-by-
case basis. At the first stage of labeling redisina manufacturers need to estimate
the carbon emissions released through the produgtiocess in the base year and
compare it with the recent year which shows thatemission is reduced by at least 10
percent; then the manufacturers can register éarlaon label. The labels will be valid
for only 3 years after being issued. The manufactneeds to register again after their
expiration. Registration fees of THB 100,000 amguieed for issuing the carbon label
per one product. (Thailand Greenhouse Gas Managdbrganization, (2010))

Carbon labeling is one way for individuals, orgatians and businesses to
neutralize and take responsibility for global warghiimplications that come from
their everyday work and lifestyles. In additionnsamers can express their concern
for the environment through their purchasing betwalby reacting to products in terms
of their being carbon neutral. As for producerspoa labeling can demonstrate their
commitment to fighting global warming by managingdaeducing carbon emissions
in production. Producers can also benefit from poeféiciency through renewable
energy, waste minimization and the reduction osifdsiel consumption. Apart from
that, carbon labeling can offer a competitive adage that can be further developed
with key consumers. As of April 27, 2010, 66 progu Thailand have carbon
reduction labels, among which are One Touch Condpfitrpol sugar and TPI
cement. Moreover, 15 pilot companies in Thailand&il market are carbon offset
provider, such as Siam Cement Group, Mitrpol Ca,Lf@PI PLC., Coca-Cola
Thailand and Thai President Food PLC.
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Life cycle Assessment
(LCA)

Compare
to baseline

Figure 1.2 The Procedures of carbon labeling in Thailand

Source: TGO (Thailand Greenhouse Gas Management Organiatio
(http://www.tgo.or.th/index.php?option=com_conte&t&sk=category&&sectionid=
8&&id=31&&Itemid=74)

1.5 Study Objectives

The objective of this study is to determine Thansumers’ perspectives
and willingness to pay for carbon labeled produ€tss study will lead to the access
of factors contributing to consumers’ behavior tit@es by comparing demand or

willingness to pay for carbon labeled products aod-labeled products.

1.6 Scope of the Study

This research was conducted with a sample of 4(plpeovho are
representative of Thai consumers from differentsageeas, degrees of education and
income. The consumer products used in this study packs of sugar with and

without carbon labeling and dehydrated strawbewidéis and without carbon labeling.
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1.7 Limitations

This study included only 40 subjects, a relativatyall and not randomized
sample size that cannot actually represent theeehkiai population. Also, most of the
subjects are from the same region, namely SalagkoMpathom, which may have an

effect on the diversity of the subjects’ backgrosind
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CHAPTER I
LITERATURE REVIEW

2.1 Consumer Perception toward Environmentally Friendly Products

Studies on consumer perception toward environmdneidly products
have been conducted for over a decade. It seernalthast every month a new study
or survey is published. Some studies suggested“THest social marketing concept
holds that the organization’s task is to determtime needs, wants, and interests of
target markets and to deliver the desired satisiastmore effectively and efficiently
than competitors in a way that preserves or enlsateeconsumer’s and the society’s
well-being” (Kotler, 1997, p. 27).

“Environmental segmentation alternatives: a lodk geeen consumer
behavior in the new millennium” by Straughan et(4P99), examines the nature of
ecologically conscious consumer behavior. The stusgd demographic variables
such as age, income, race, place of living andreplfrted measures of environmental
concerns as main indicators of an individual's gty to engage in consumer
behavior about ecological issues. The study usegdestionnaire administered to a
sample of 235 students at a major university amdl tise regression method between
demographic and psychographic variables as predidim ecologically conscious
consumer behavior. When considered individuallymdgraphic predictors added in
the mode, like age, sex and classification, wegnicantly correlated with 32.8
percent of the variance in environmental consuroacerns.

In the study, “Promoting Carbon Footprint LabelingRegard to Climate
Change in Korea” by Young Lee (2009), carbon faatpiabeling in Korea did not
offer satisfactory results even though it was biersfto the environment because it
did not specify direct benefits to both manufaatsirand consumers. On the other
hand, the economic incentives provided to facditdte promotion of carbon labeling

have led to a spread of a consumer culture fordamon steel products.
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Getzner et al. (2003) conducted the study, “Consupmeferences and
marketing strategies for “green shares” specificthe Austrian market”. The study
focused on “green shares” or investment funds ompamies which have
environmental friendly policies. The study explo@m@hsumers’ willingness to invest
in “green shares”, (shares and investment fund$ witvironmental criteria for
investment) in December, 2001, in a Computer Aidletephone Interview (CATI).
Moreover, the reliability and validity of a surveyf 400 Australian investors
concluded that there are a significant number dftfalian consumers willing to invest
in green shares while there might be a similar delman other “green” consumer
products. From the findings, higher education amdva-average income were
identified as the characteristics of environmemtaivare consumers. The results
referred to the question of which group of consum@vored investing in “green
shares.”

A study on consumer perspectives and behavior tisvagcological
concerns in the lodging industry in India by Mamd&tand Jauhari (2007), focused on
the factors which influence consumers’ attituded anilingness to pay. The study
was carried out in the National Capital Region @), Gurgaon and Noida, on a
sample size of 66 respondents by using a structguegstionnaire, which was
developed to determine the attitudes and behafi@onsumers on green practices.
Broad consumer behavior on the choice of envirorirfreandly hotels found that the
majority of respondents favored green practice IleotBut when it came to the
willingness to pay for green practice lodging, thajority of respondents felt that the
hotels themselves should be responsible for theafanvironmental friendly practice
by having 40 percent of consumers who were willlogpay for environmental
initiatives for a 4-6 percentage of overall cost.

In order to explain variations of college studemisvironmental conscious
consumer behavior, psychographics appear to be sigmdicant than demographics,
as in “Environmental segmentation alternativesoak lat green consumer behavior in
the new millennium” by Straughan (1999). The mudtiand step-wise regressions
were used in this research to examine the signifieaof the relationships between
current results and past research on a profileabgically conscious consumers. The

results indicated that the ecological consciousmésadividuals alone cannot drive
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behavior. Individuals will be more likely to talketion when they feel that they are
effective in combating environmental problems. Ev#mugh the factor that

significantly correlated with conscious consumehnaaor was liberalism, this type of

behavior appeared to transcend ideological boueslaAltruism was also found to
have an influence on ecologically conscious consurabavior.

Using the sampling procedures and data collectitageting the
population in a North-America city, Laroche et@001) studied targeting consumers
who were willing to pay more for environmentallyefndly products. The findings
concluded that from a total of 2,837 participantgnsumers who consider
environmental issues when making a decision onhasinog were more likely to
spend more for environmental friendly products.edttudies also state that consumer
willingness to pay more for environmental friendbyoducts is strong enough to
warrant marketers’ attention (Coddington, 1990).

Research on consumer perceptions of “green” poasking participants
“how much extra would you be willing to pay on yalectricity bill each month to
ensure that all the electricity you use comes feofgreen” source?,” demonstrated the
correlation between stated amounts of premium ngtliess to pay for green power
and the belief of participants that particular gyeresources should be labeled
“green”. This finding can explain that the levefgpoemium consumers willing to give
are differentiated from the resource of power (Rowls , 2002).

Research on consumers’ purchasing behaviors anckgiens towards
environmentally harmful products in Hong Kong wamducted by using a survey
instrument to measure the level of consciousnessrtts certain environmentally
sensitive issues. The findings stated that Honggkaamsumers do not reflect on their
purchase behavior in terms of environmental corgefio relevant and strong
relationship was indicated between self-perceptianthe environmental impact of
seven products and purchasing behavior in ternresmdideration before buying.

A study on consumer behavior and environmentalityuallso took place in
Hawaii, a state that is free from man-made poltutiwith a reputation for clean air.
Choy et al. (2009) used a survey instrument onrarandom sampling of 350 Hawaii
residents who own non-hybrid autos. The researolvsti the consumers were aware

of environmental problems and were willing to impgoenvironmental quality. The
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consumers also stated that they expected governimgntention on environmental
friendly legislation such as tax incentives fortboisers and car producers of hybrid
cars and related products.

Olson (2009) stated in his findings that the wayétp organizations of all
sizes better identify and prioritize new opportigstwas to push their enterprises to
improve environmental stewardship. It seems thaeérwhusinesses are indentified
with and take action on improving the environméimey simultaneously improve their
own business performance as well.

In the research on qualitative insights into greensumer behavior by
Tadajewski (2006), a test group of a wide ranggreen consumers in the UK and
Germany was chosen to engage in interviews comggtheir environmental concerns
and consumers’ problem-solving behavior. The reteauggested that in order to
persuade consumers to move from their intentionptwchase to their actual
purchasing of green products, the strategies oir@maental communication should

aim to overcome the barriers that impinge on corswugnition.
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CHAPTER 111
METHODOLOGY

The carbon label has now introduced in most dewslognd developing
country over the world. For Thailand, it still urdwn whether it is worth for both
consumers and manufacturers in all procedure lgatbncarbon labeling on the
product or not. Many studies have done over theldvabout the willingness of
consumer to pay for environmental friendly produstit for Thailand consumers
perception, it still unknown. The procedures indgtof the willingness to pay can be
done by 2 methods, survey and experiment. In tApep we’ll choose thath price
auction which similar to the method of Van Wechelak (2003), Huffman et al.
(2003), and Rousu et al. (2004). The reason thathemse thenth price auction
method is that it is the effective way to stimulatieparticipants’ involvement. Theth
price auction will let participants have a chanegevin on any price they bid. By this
way, the participants would reveal their true wijhess to pay for specific product.
Refer to the sample size chose by Lusk et al. (RORbussair et al. (2002) and
Huffman et al. (2003,2007) as shown in Table 1civeose a group of 40 participants

to participate in this auction.

Table 3.1 The sample sizes of the previous researchers

Number of The number of The size per
participants sessions session.
(persons) (persons)

Lusk et al.(2001) 50 2 18 and 32
Noussair et al.(2002) 112 16-22 5-7

Huffman et al. (2003,2007) 172 12 Less than 1(]3




Fac. of Grad. Studies, Mahidol Univ. M.B.A. (Busss Modeling and Analysis) / 15

This paper aims to examine the willingness to maypfoducts with carbon
reduction labels in Thailand by conducting an ekpent at Mahidol University,
Salaya, Nakornpathom. The experiment was conduetgtd a group of 40
participants, over 20 years old, who represental ¢bnsumers. The experiment was
divided into 4 sessions, with 10 participants alted to each section. Each participant
bid an amount of money to demonstrate the intemdipreference between subjects in
a closed room. The announcement of this experim@st done through invitational
posters in specific areas in Salaya, Nakornprathbine content of the invitational
posters explained that it was general researchoosumer products funded by the
government, thereby preventing any participantprepare themselves before the
actual experiment which might affect their reallwdness to pay. The participants
who were willing to participate in the experimeoutd contact the researcher directly
via telephone or email and would be informed ofdppointed date and place for the
experiment. On the day of the experiment, the gpgnts had to sign contracts in
front of the auction room stipulating that they warot reluctant but rather were
willing to participate. All participants receive®® Baht and were allowed to use this
amount of money to buy actual products if they wiée winner of the auction. The
participants were seated at separate tables and wavided with an auction
information sheet and details of the auction’s pthwoes; they were also allowed to
ask questions before the auction began. After lgalbeen duly informed, participants
were given the opportunity to withdraw from the esment if they so chose. Each
subject was not allowed to reveal his or her achaahe in the experiment; instead
they randomly selected the A to J alphabet lettecsder to conceal their identities.

The auction was divided into 4 rounds; the fived tvere trial rounds. The
participants were presented with three productdtldso of cooking oil, packs of
batteries and salt. They then proceeded to offeptice they were willing to pay for
these products which were submitted on sheets pérpdhese two training rounds
enabled the subjects to become accustomed to thprice auction and its process.
After the researcher collected the auction sheets each participant, the envelopes
were opened and the bids were written on the bodrdey were ranked from the
highest to the lowest. The researcher then rand@®lgcted the decision number

which ranged from 2 to 10. The winners would besthsubjects who offered bids
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between the highest to the last highest decisionb@n which implies that each round
might have more than one winner. For example,afdbcision number was 6, the five
highest bidders would have to buy the goods astkil bidder’'s price. The second
training round was carried out in the same wayhasfirst round, during which the
subjects bid for two products, a pack of batteded salt. The subjects were once
again able to ask question if they had any doubtsitathe process of the experiment;
then the real experiment commenced. After the toahds, two consumer products
were used in the experiment, namely, bags of swagat packs of dehydrated
strawberries. The products showed only the desenigif ingredients, size and name
of the product. The participants bid on the norelgivoducts in the first round. In the
second round, the participants bid on the sameugtedonly this time with the carbon
labels. All bidding rounds and sample of the latlekach product are shown in the
table 3.2 and figure 3.1.

Table 3.2 Sequence of an experimental session

Round Description

Training Round 1 Auction for a cooking oll

Training Round 2 Auction for a pack of battery and a bag of salt

Actual Round 1 Auction for a sugar and dehydrated strawberry witho

Carbon Reduction label

Actual Round 2 Auction for a sugar and dehydrated strawberry with

Carbon Reduction label
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First actual bidding round Second actual bidding round

Sugar Sugar

Usage: Use as sweetener
Usage: Use as sweetener

Net weight: kg.
Net weight: Kkg.

Mfg. Date12.01.10 Best Befor£2.01.12
Mfg. Date12.01.10 Best Befor£2.01.12

This product
has committed
to reduce
carbon footprint
by 25%

Dehydrated Strawberry Dehydrated Strawberry

Net weight: 100 g.

Net weight: 100 g. Mfg. Date 12.01.10  Best Befort2.02.10

Mfg. Date 12.01.10 Best Befor#2.02.10 )
This product

has committed
to reduce

carbon footprint
by 25%

Figure 3.1 The example of the products label on each roisted as follow:

In this experiment, we divided the participantsoirtivo groups: 20
participants from the first two sessions and anoBteparticipants from the third and
forth sessions. The subjects in the first groupengven information sheets about the

benefits of carbon-labeling before bidding begdre other group bid on the same
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product without being informed of any benefits. &y, the collected data was used in
the data analysis based on censored regressiamdtthe correlation between bidding
prices and participants’ information.

After the experimental auctions, all the subjecsd to fill in questionnaires
that asked about personal information, shoppingawieh their perspectives toward
carbon reduction labeling and background knowled@jee demographic characteristics
of the subjects are shown in Table 3.3. Accordinthé questionnaires, the subjects had
an average age of 31.48 years old with a standewhton of 4.99 years. Most
participants were female with bachelor degreesgtren and an average income of 10,000
to 24,999 Baht per month. The average family si@e 4.83 people, with sixty percent of
participants as the main shoppers for their famili€he questionnaire revealed that
attitudes toward environmental friendly labeling, ® scale from not important or 1 to
very important or 5, was average at 2.65 and #guéncy of reading a product’s label
before buying was average, at “sometimes”. As dtfrreported knowledge of the carbon

reduction label question, the subjects only hadeskmowledge.
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Table 3.3 Demographic characteristics of subject

Mean
Variable Definition
(SD)
A A ¢ barticinant 31.48
e e of participants
J J P P (4.99)
0.30
Sex Male = 1, Female =0
(0.46)
Degr ee of ) ) 0.88
_ Bachelor degree or higher =1, Otherwise = 0
education (0.33)
Below Baht 5,000 = 1, Baht 5,000 — 9,999 = 2, 3.03
Income Baht 10,000 — 24,999 = 3, Baht 25,000 — 49,999Ba#t 50,000 (0'70)
- 99,999 = 5, Baht 100,000 and higher = 6 '
] . 4.83
Household Number of members in subject’s household 1.78)
Sh Main sh 1, Otherwise = 0 063
opper ain shopper =1, erwise =
PP PP (0.49)
Table 3.4 Definitions and summary statistics of attitudimatiables
Mean
Variable Definition
(SD)
Environmental  Important of environmental friendly of product 2.65
Friendly [Scale from 1 to 5; not important at all =1, vemypiortant = 5] (0.62)
) Frequency of reading food label before buying [Alwa 5, Often 3.25
Reading L abel _
=4, Sometimes = 3, Rarely = 2, Never = 1] (0.74)
Self-reported Self-reported Knowledge of Carbon label 2.03
Knowledge [High knowledge = 3, Some knowledge = 2, No knalgle = 1] (0.58)

Note: The data does not include “Don’t know” or “Not suochoices
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CHAPTER IV
RESULTS AND ANALYSIS

4.1 WTP for Products with Carbon Reduction Labels

The results of the experiment of the willingnesspty for consumer
products with and without carbon reduction labédievg that Thai consumers have a
positive perspective towards products with carbeduction labels. The results also
show the positive amount that consumers are willsmgay for sugar that is certified
with a carbon reduction label; the average bidsiegar with carbon reduction labels
was 18.65 Baht, an increase of 2.08 percent comdgaréhose with no labels which
had an average bid of 16.58 Baht. The significamilpe of 0.000 with t-test statistics
of 6.029 in paired sample correlations of the pobdiso prove that the label had an
effect on the amount stated by participants intés group as you can seen in Table
4.1 and Table 4.2.

A majority of the participants had positive attiasd toward carbon
reduction labels and the percentage of favorableswmers whose bids for the
products with carbon reduction labels higher tha@ mon-label products was 72.5
percent. This group can be classified as favorabfesumers who are willing to pay
more for a product that is certified with a carlveduction label. Another 25 percent
of the participants were indifferent consumers, witaal neutral perceptions about
carbon reduction labels and only 2.5 percent wehectant consumers who had a
negative attitude toward the labelsl. Moreover, whse classified consumers’
attitudes towards carbon reduction labels into fgpes, the results were more clearly
understood when only increasing bids (favorablesoarers) were considered. The
average bid for sugar with the label would be 18&#t, a consumer's WTP increase
of up to 2.93 percent.
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Table 4.1 Comparison between Sugar with Carbon Reductionl kimbwithout label

Number of bidders Percentages
Number of all bids 40 -
Decreasing bids for Sugar 1 2.50%
Increasing bids for Sugar 29 72.50%
Equal bids for Sugar 10 25.00%
Zero bid for Sugar 0 -
Average bid for Sugar with Carbon Reduction label 18.65
(in THB)
Average bid for Sugar without Carbon Reduction labé
+(in THB) 16.58
Average bid for Sugar with Carbon Reduction label aly 18.72
increasing bid (in THB)
Percentage increase for Sugar with Carbon Reductiolabel 2.08 %
Percentage increase for Sugar with Carbon Reductiolabel » 93%
(only increasing bids)

Table 4.2T-Test statistics 85% confidencédor different labels of Sugar

t P-value

Difference between an average bid for
-6.029 0.000
“Carbon Reduction label” and a “non label”

Consequently, Thai consumer WTP for dehydratedwskearies with
carbon reduction labels also had a positive resinite sugar had a 2.23 percent
increase from the average bid of dehydrated stravelsewith and without carbon
reduction labels of 15.65 Baht and 13.43 Baht, @etyely. This percentage can be
confirmed by t-test statistics of -4.845, and theajue is less than 0.05, so the null
hypothesis of no difference between average bidddbydrated strawberries with and
without carbon reduction labels is not acceptaBkeventy five percent of increasing

bids confirmed that most consumers in the testgmere favorable towards products
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with carbon reduction labels, with only 20 percaitto had equal bids as shown in
Table 4.3 and Table 4.4. Focusing only on increpdids, the average bid for

dehydrated strawberries with labels would be 1846t or a 3.27 percent increase.

Table 4.3Comparison between dehydrated strawberry with @atfReduction label

and without label

Number of bidders | Percentages
Number of all bids 40 -
Decreasing bids for dehydrated

strawberry 2 5.00%
Increasing bids for dehydrated
strawberry 30 75.00%
Equal bids for dehydrated strawberry 8 20.00%
Zero bid for dehydrated strawberry 0 -
Average bid for dehydrated strawberry with Carbon
Reduction label (in THB) 15.65
Average bid for dehydrated strawberry without
Carbon Reduction label (in THB) 13.43
Average bid for dehydrated strawberry with Carbon 15.10
Reduction label only increasing bid (in THB)
Percentage increase for dehydrated strawberry with
Carbon Reduction label 223%
Percentage increase for dehydrated strawberry with

3.27%

Carbon Reduction label (only increasing bids)

Table 4.4 T-Test statistics 85% confidencédor different labels of Strawberry

T P-value

Difference between an average bid for
-4.845 0.001
“Carbon Reduction label” and a “non label”
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4.2 Consumers’ WTP with Information about Carbon Reducion

labels

Focusing on the test groups that were given in&ion before bidding and
the groups with no information, the average resolsboth products showed a
significant increase of 2.35 percent compared wighgroup with no information, with
an average increase in bidding of 1.9 percent.vBign we used the T-Test to prove
whether consumers with more knowledge about cameoluction labeling and its
benefits were willing to pay more for those produeat not, the results demonstrated
that there was no difference between the two grasupse the p-value for sugar and
dehydrated strawberries was 0.582 and 0.131, regplgc as shown in Table 4.5.

Table 4.5 T-Test statistics &85% confidencdor different groups that have information

and don’t have information

t P-value

Difference between an average bid for sugar with \&ithout
label compare between the groups that informatias leen 0.649 0.520

given and has not been given.

Difference between an average bid for dehydrateviierry
with and without label compare between the groupast t-1.377 0.177

information has been given and has not been given.

4.3 Demographics and attitudinal influences

According to the results, participants with diffieredemographics and
attitudes tended to make variable bids. We usedOiftgnary Least Squares (OLS)
method to find the factors that influenced each bé&k Table 4.6. The information on
participants from the questionnaires was analyzhdrnwthe dependent variable was
the bid difference between the “Consumer Produdts ®arbon Reduction Label”
round and the “No Label” round. The higher bid elifince meant that higher concerns
about environmental problems and the effect of liabeinfluenced consumers’

willingness to pay.
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Table 4.6 The relationship between demographic and attialdimformation and bid

values of dehydrated strawberry

Variable Coefficient t-Statistic Prob.

AGE 0.125214 1.005454 0.323289
SEX 0.507054 0.409658 0.685174
EDUCATION -1.35925 -0.66554 0.511154
11000024 966) -0.24397 -0.14302 0.8873
'(\gg?ég'g_l{;‘fggnge) -1.66759 -0.68153 0.501133
150.000-95.966) -1.90711 -0.49846 0.622051
HOUSEHOLD 0.360791 1.129339 0.268338
SHOPPER 0.81077 0.598629 0.554233
ENVIRONMENTAL

CONCERN 1.028346 1.051349 0.302088
READLABEL -0.66025 -0.84784 0.403719
SELF-KNOWLEDGE -0.03416 -0.0381 0.969875
R-squared 0.175098

Adjusted R-squared  -0.14897 F-statistic 0.540313

Note: * P-value < 0.05 ** P-value < 0.10
When considering the demographics of the particgpatimere don’t have
any factor that could reasonably explain the wglliass to pay for consumer products

that were certified with the carbon reduction lafoelboth products.
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Table 4.7 The relationship between demographic and attialdimformation and bid

values of sugar

Variable Coefficient t-Statistic Prob.

AGE 0.000607 0.000892 0.680075
SEX 0.00231 0.008868 0.260508
EDUCATION -0.009 0.014633 -0.61538
11000024 966) -0.00726 0.012222 -0.59422
'(\gg?ég'g_l{;‘fggnge) -0.02019 0.017531 -1.15185
150.000-95.966) -0.02188 0.027412 -0.79824
HOUSEHOLD 0.004141 0.002289 1.808996
SHOPPER 0.002733 0.009704 0.28161
ENVIRONMENTAL

CONCERN 0.004496 0.007008 0.64153
READLABEL -0.00455 0.00558 -0.8161
SELF-KNOWLEDGE 0.001404 0.006424 0.218524
R-squared 0.246087

Adjusted R-squared _g o5009 F-statistic 0.830869

Note: * P-value < 0.05 ** P-yvalue < 0.10
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CHAPTER YV
CONCLUSION

Using thenth price auction, the results showed that Thai goress are
willing to pay more for products that are certifieith carbon reduction labeling, as
the WTP for sugar with a carbon reduction labeleased by 2.08 percent from the
non-label sugar with a 2.07 Baht premium. Dehydrateawberries enjoyed the same
results with an increasing bid of 2.23 percent @.22 Baht increase from non-label
strawberries.

When we focus on the difference between the testgy when information
had or had not been given, there was no differemcéhe bid results for both sugar
and strawberries. From the results, the P-valugughr and strawberries showed the
non-significant value at 0.520 and 0.177, respebtivThis demonstrates that even
though the subjects had knowledge about the benefitthe label, they still were
willing to pay the same amount as the group théwt’tthave any knowledge about it.

The collected demographics and attitudes of ppdmtis were used for
analysis by using the Ordinary Least Square methbd.findings showed that three
factors that influenced each bid were income, lsetfiwledge and households.

This study showed that investing in a carbon radodibel program is a
good opportunity for producers since they will lideato sell their products at a higher
price and simultaneously represent corporate seesdonsibility on environmental
problems. Corporations also have a chance to diffeate their products from
competitors and be seen as leaders in their aresedver, producers will increase
their competitiveness not only in the local maret also in the international market,
particularly since the carbon footprint label wilecome more recognized by EU
nations, including France which recently issued tegislation, effective next year,
that calls for all products placed on shelves teehzarbon footprint labeling.

In terms of the Thai government, it should redu=edost of all procedures

leading to carbon reduction labeling to support andble producers to participate in
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this program more easily. The government mightasatogram, such as providing tax
incentives for corporations to help them reducectb& of bringing in new technology
and all procedures leading to product labeling.hélit government support, clean
products would be far more expensive than otheébaraintensive products. In this
way corporations might be able to participate | plnogram more easily and enjoy its
benefits in both domestic and international tradiAtso, the corporate production
plan needs to be improved in order to meet theireauents for carbon reduction
labeling. The government should provide more kmaolgk to support producers with
new technology or machines in order to acquire dara reduction decrease in
production. The government should also find waysptomote carbon reduction
labeling to Thai consumers so they can be more ledyeable about this issue and its
benefits to the environment. Price is also an igm issue with which producers
should be carefully concerned. It can be setmeanium but should not be too much
higher than non-label products; producers can hisestudy’s results as a guideline.
Communication with consumers is also importantrideo to drive change in market
behavior. There are many ways that producers cammmicate with the public, such

as on-package labeling, in-store POS, and brochures
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APPENDIX A
QUESTIONNAIRE (ENGLISH VERSION)

“Thai Consumer Willingness to Pay for Consumer Prodicts with Carbon

Reduction Label”

(1) Age_
(2) Sex O Male 0 Female
(3) Education O Secondary School O Diploma
O Bachelor Degree O Master Degree
O Other
(4) Income
0<5,000 Baht 05,000 — 9,999 Baht 010,000 — 24,999 Baht

025,000 — 49,999 Baht [50,000 — 99,999 Baht [ more than 100,000 Baht

(5) How many people in your family?

(6) How many children (under 18) in your family?

(7) Are you the main shopper for your househol@® Yes O No

(8) Degree of environmental friendly of producingortant when you decide to

purchase a product?

O Strongly agree O Agree [ONeutral  ODisagree O Strongly Disagree
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(9) How often do you read the label before puratgsice?
O Always O Often 0 Sometimes
O Hardly 0 Never

(20) How much do you understand about Environmdriahdly Label or Carbon
Reduction Label?

O Absolutely understand 0O Pretty understand O Do not understand
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APPENDIX B
QUESTIONNAIRE (THAI VERSION)
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