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g llen, Adsorption of Acid Dye on Activated Carbon Preparedfrom
\il . . . . .
$ Y % Water Hyacinth by Sodium Chloride Activation
}"’n% Panupong Tarapitakcheevitanomchai Weerayutsil, and Kulyakorn Khuanmar
ﬂ_’g

Abstract— The adsorption of acid dye (AB80) onto the prepamddorbents from water hyacinth, Hyacinth Black
Carbon (HBC) and Hyacinth Activated Carbon (HAC), wereestigated. Batch isotherm studies were carried out
under varying experimental conditions of contastdj temperature, and pH. The adsorption efficiestagy was also
compared to the Commercial Activated Carbon (CAQE study results indicated that the prepared doksots from
hyacinth, HBC and HAC, could be substantially ugmdthe adsorption of acid dye (AB80) as comparetth the
commercial activated carbon, CAC. The HAC also @nésd the comparable efficiency to CAC. Base o.amgmuir
isotherm, the monolayer adsorption capacity wa®eined to be 5.75, 56.50, and 100.00 mg/g for HB&C, and
CAC, respectively. The Ralues showed that all adsorbents were favourédrieéhe adsorption of acid dye (AB80).
Base on Freundlich isotherms, the magnitudes ofdt/Rreundlich isotherms were revealed to lie begw zero to one,
indicating that acid dye (AB80) is favorably adsediby all three adsorbents. The results of isothadsorption study
elucidated that HBC was fitted to Langmuir modehwiigh correlation (B of 0.997 while HAC and CAC were well
fitted to Freundlich model with favorable correlari () of 0.990 and 0.991, respectively.

Keywords— Adsorption, acid dye (AB80), water hyacinth, sodim chloride activation, activated carbon.

been recognized for the production of activatechaar

1. INTRODUCTION with  high developed porosity. Furthermore, this

. . , N . procedure leads to high yield by activating at low
Water hyacinth Eichhornia crassipésis a free-floating temperture as well [9]. Activating agents used lie t
perennial aquatic plant and it was introduced tailGind chemical process are normally KOH, NaOH;P@,
in 1901 during the reign of King Rama V ff°”7 Inderze ZnCl, NaPO,, NaCl, KMnQ, for various raw materials
as ornamental plant. Nowadays, water hyacinth atdng yield for activated carbon [10]. Among of these
itself form the decorated flower to problematic ekie chemical agents, NaCl shows attractive propertpabse
to its fast spread and congested growth (over 6ojg of inexpensive a,nd non toxic.
The fioating mats of water hyacinth obstruct naiiiga This study aimed to investigate the possibility of
and clog irrigation works. Although water hyacinth activated cabon prepared from water hyacinth by
seen as a weed and worthless, there are manyaeesar .\omjca| activation using sodium chloride (NaCl)aas

repolrted its applica}tion for Wgter tretr_nen.t due it activating agent for removal of color from acid diye
dominant structure is fibrous tissue which is cépab aqueous solution.

be an adsorbent for pollutants removal from wates][

Water pollution from textile industry is a challeng 2> MATERIALS AND METHODS
problem due to large volume of colored wastewatet a
its low biodegradability. Effluents discharged from 2.1 Preparation of adsorbent
textile industry into recieving water might be toxio
aquatic life, and colored water reduce sunlight
transmission through water. Especially when evest ju
1.0 mg/L of dye concentration in water supply, duld
be inappropriate for human consumption [6, 7].
Adsorption is an effective process for removal of sunlight for a week and dried in an oven at 303or 24
contamir_1ants from wastewater. Activated carborhés Y hours. The dried material was burnt without oxy@en
most widely u§ed as an adsorbe.nt because . of I'[%00 °C for 2 hours to obtain Hyacinth Black Carbon
advantage on high adsorption capacity for both micga (HBC). To prepare hyacinth activated carbon (HAC)
and inorganic compounds. The adsorption capadity HBC Was chemically activated using 1:1 of NacCl ano’l

activated carbon is usually related to their specif HBC by weight and followed by carbonization at 8G0

surface area and porosity. In addition, the adgorpt L
property of activated carbon is found to strongipeind for 2 hours. _Then, HAC was washed with distillectava
for several times. Both HBC and HAC were crushed to

on the activation process [8]. Chemical activatloas . . .
pass asieve with apertures ofl25 pmand kept in an

airtight container for adsorption studies. To corepthe
adsorption properties between prepared carbons and
Panupong Tarapitakcheevin, Panomchai Weerayutsiid Commercial Activated Carbon (CAC), the powder

Kulyakorn Khuanmar (corresponding author) are vibgpartment of : : :
Environmental Engineering, Faculty of Engineeringhon Kaen activated charcoal Fluka 0512 Squ“ed from Sigma

University, Khon Kaen 40002, Thailand. Eméililyakorn@kku.ac.th Aldrich was selected to use in this study.

Water hyacinth was collected from Sritan Pond abiKh
Kaen University, Khon Kaen, Thailand. It was
thoroughly washed to remove dirt particles and its
spongy inflated petioles (leaf stalks) and sepdrai® a
piece to prepare for an adsorbent. Then it wasidrie
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2.2 Characterization of the activated carbons adjusting the pH of the solution with 0.1 M HCI &hd M

Adsorbent was characterized as a specific surfaga a NaOH solutions.

(Sger) by the conventional adsorption of, Mt 77 K 2.6 Adsorption isotherms

(Autosorb I MP, Quantachrome). The morphology @ th The adsorption isotherm studies were determined by

adsorbents, after being coated with gold, was . :
characterized by SEM (LEO SEM 1450VP, U.K.). contacting a constant mass 01g .of adsorbent. imater
with a range of different concentrations of dyeusiohs
2.3 Preparation of dye solution from 5, 10, 20, 40, 60, 80, 120, 160, and 200 mayid
the solutions were adjusted to neutral pH. All
experiments were conducted in 250 ml of glass éottl
with working volume of 50 ml. The mixture of each
batch was constantly agitated by orbital shakespaed
of 200 rpm and controlled temperature at°€5 After
equilibrium time shaking, water samples were fdter
with filter disk 0.45 um to remove the adsorbend éme
water samples were measured concentration by UV-Vis
Spectrophotometer. The experimental results were
evaluated in terms of fitting with Langmuir and
Freundlich model.

The adsorption studies were carried out with calbr
Acid Blue 80. The acid dye (AB80) was used without
further purification. Acid Blue dye has an empitica
formula of GyHygN,NaxOsS,, molecular weight of
678.68 g/mol, and its chemical structure of thed abje

is shown in Fig.1. The dye solution of 1000 mg/Lswa
prepared from Acid Blue 80 (dye content 40 %) for
single solution which was dissolved in heated deh
water and made up to 1000 ml for the concentratsrks
solution. The concentration of acid dye was analyzg
Shimadzu-1601 UV-visible using the maximum UV
absorption Xmay Of acid dye solution that was fixed for
measuring its color concentrations. 3. RESULTS AND DISCUSSION

3.1 Characterization of adsorbents and adsorbate

HiC CH
? \%\lfo ? The prepared adsorbents as Hyacinth Black Carbon
O HN” = d4_0Na (HBC) and Hyacinth Activated Carbon (HAC),
/\A/ CH, O characterized for the specific surface arege{Sand
- I | - morphology are shown in Table 1. Specific surfaeas
e “ CHy O (Sger) of prepared adsorbents without and with activatio
O HN. L 8 ona were found to be 158.2Z\g and 745.13fig,
| \Y&') respectively. Fluka 05120 selected as the repraseat
HaC™ ™% “CH, of Commercial Activated Carbon (CAC), with BET

results from other researchers reported that itface

Fig. 1. The chemical structure of Acid Blue 80. area is in the range of 788'1116/9“

2.4 Effect of contact time Table 1. Physical properties of adsorbents

The effect of contact time of three adsorbents (HBC Total

HAC, and CAC) wasinvestigated at 20 mg/L initial Surface pore Megn Referenceg
. : Samples| area radius

concentration of dye solution. A constant massdf P 5 volume

adsorbent materials was mixed with a 50 ml dyet&wiu (m7g) (ml/g) (nm)

at neutral pH. The mixture of each batch was caigta HBC 158.22 | 0.098 2.48 | This work

agitated as a function of time by orbital shakesded HAC 745.13 | 0.558 2.99 | This work

of 200 rpm and controlled temperature®®5 At various CAC 1110 - - [11]

time intervals (5, 10, 15, 20, 30, 40, 50, 60, 28, 180, 930 - - [12]

240, 300, and 360 minutes), samples were taken angd 788 0.74 - [13]

filtered with filter disk 0.45 pum to remove the adsent,
then the dye concentrations were measured by UV-Vis
Spectrophotometer.

2.5 Effect of temperature and pH

The effects of temperature and pH on the amountyef
solution on three adsorbents (HBC, HAC, and CAC)
were examined at 60 mg/L initial concentration g&d
solution. A constant mass 0.1 g of adsorbent na$eri
was mixed with a 50 ml dye solution and 200 rpm
agitation speed for 6 hours. The effect of tempeeat
study, different adsorption temperatures for eaatitbof
the experiment was controlled from 20-80 The effect

of the solution pH on the adsorption of dye solutwas
examined at the controlled temperature of €5 The

solution pH range was adjusted between 2 and 10 by

EHI=40.00kV Mags 500X WD =-40mm
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06 -
04 -
02 -

0

Absorbance

450 500 550 600 650 700 750

Wavelength (nm)
Fig. 3. Absorption spectra for Acid Blue 80 solution

3.2 Effect of contact time

Various contact time intervals of experiments were
performed to optimize the adsorption time at aiahi
dye concentration of 20 mg/L. The contact time affaf
dyes adsorption is presented in Fig.4. The pergenté
dye removal by adsorption on HBC, HAC, and CAC
were found that HBC shown efficiency of dye removal
28.21 % at the equilibrium of 120 minutes, whilAE
and CAC presented favorable removal efficiency of
92.88 % and 97.39 % with the optimum contact timé 2
minutes and 40 minutes respectively [15]. Althotilgé
HAC and CAC were identified as activated carborhwit
high surface area, HAC consumed longer time tha@ CA
to achieve the optimum adsorption. This might be tu
the surface area and uniformity of pore structdrel AC

is less than CAC which is produced for commercial
activated carbon.

EHT =1000kv Mag= 500X WD= 10mm

Mag= 200KX Scan Speed =12 Signal A= SE1 Date 15 Feb 2005
EHT=1500kV  WD= 12mm Photo No. =17 Time 164808  rees agn« 1 S
" (c) CAC with magnification 2000X [14] 0] a4 A A A s
Fig. 2. Scanning electron micrograph (SEM) of (a) HB, (b) A .,//0//
HAC, and (c) CAC 3 801 o & HBC
< | ./ —@—HAC
The morphology examinations of adsorbent particles g 604 .P —AcAc
using the scanning electron microscopy (SEM) images 2 | o
are shown in Fig.2 (a)-(c). Fig 2 (a) presents $iEM e 1
image for HBC, indicating the surface texture waisgh o O T
and irregular. The SEM image for HAC shown in Fig 2 o 20':“‘.;'

(b), reveal the texture having the pores within the b
adsorbent particles with highly heterogeneous and 0 50 100 150 200 250 300 350 400
honeycomb shape gabs with different sizes. The
commercial adsorbent texture image shown in Fig)2 (
indicate that CAC appearing to have numbers of
microporous structure which offers more adsorption Fig. 4. Effect of contact time of dye removal by HBCHAC
sites. It also indicated that CAC having a good @nd CAC
possibility for dye to be trapped and adsorbed thase
pore more than HBC and HAC. 3.3 Effect of pH

The scanning wavelength was observed to locate the ) ) ) ) )
maximum absorbance of acid dye (AB80) b The pH medium is an important factor in the adsorpt

Spectrophotometer. The absorption spectra illestrim ~ Process since it controls the magnitude of eletitius
Fig.3. The spectra indicated two peaks\gf, that were chargesAt a high pH solution, the positive charge at the

584 and 625 nm, so the higher absorbance was aglect solution interface _decrease and the adsorbent_ caurfa
The fixed wavelength ah,.. 625 nm was used for appears .for negative charggs. Therefqre, the. "?““Wp
measuring concentrations of dye solution for all of cationic dye increases while adsorptlon of am:gjye
experiments. decreases. In contrast, at a_Iow pH so_lutlon, tetipe

charges on the solution interface increase and the
adsorbent surface appears for positive chargeschwhi
results for an increase in anionic dye adsorptiod a
decrease in cationic dye adsorption [7, 16, 17].

Time, min
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According to the general rule, the percentage of
anionic dyes adsorption removal will increase &t faiH
solution, while the percentage of dye removal will
decrease at high pH solution. An investigation lod t
effect of pH adsorption of acid dye was carried atypH
range of 2-10 for 240 minutes. The experimentalltes
illustrated thatthere was no significant variation in the

amount of solute adsorbed on CAC. The adsorption on

HAC slightly decreased as increasing pH. Notabhg t
adsorption on HBC significantly decreased as irgingp
pH as shown in Fig.5.

The adsorption of both activated carbons, CAC and
HAC, seem not to be affected by the charges ipHhef
the solution. Similar results were reported for the
activated carbon adsorption of tannery dye on wiéch
classified as an acidic dye [18hd Acid Blue (AB25)
[16]. An explanation of this behavior might be the
presence of both negatively and positively charge
function groups in the dye molecules. At low pH
solution, more hydrogen ions {Hare in the solution

making the adsorbent surface more positive, thereby

increasing electrostatic attraction between theatieg
charge S@ anion of the dye and the activated adsorbent.
Likewise, at high pH, most favorable adsorption
occurred due to interaction of amines groups ofdAci
Blue (AB80). It is possibly to conclude that botticic
and basic solutions present remarkable adsorpfianid

dye on activated carbon which has more active sites

(high surface area) due to the presence of bothimos
and negative groups on Acid Blue (AB80) structdiais
substance structure
substance [16].

An explanation of HBC adsorption behavior which has
lower active sites (low surface area) than others
adsorbents, its adsorption followed the genera. rtihat
was a lower adsorption of acid dye at higher pHueal
while a higher adsorption occurred at lower pH galu

3.4 Effect of Temperature

The effect of temperature on the equilibrium ofagdson
of AB80 on HBC, HAC, and CAC was carried out at
various temperatures including 20, 30, 40, and&0The

result of this effect is given in Fig. 6. The aqa@n of
acid dye (AB80) on three adsorbents trended te@ase as
increasing temperature. Especially, HAC and CAGgmé
a likely increased adsorption capacity at tempeeatu
beyond 40C.

86

is also known as amphoteric

100 -

o] & ® e e o
X
=~ 604
5 —®—HBC
3 —@—HAC
g 404 CAC
[0)
4 L S
% 20 .\.
l\.
0 T T T T T
2 4 6 8 10
pH

Fig. 5. Effect of pH on acid dye (AB80) adsorption byiBC,
HAC, and CAC.

100+

80{ e——e o -°
X
_ 60+ —m— HBC
g 1 —@  HAC
[e)
g 40 CAC
[0)
[n'd J
2 2 n
) - - e

20 30 40

Temperature, ‘C

Fig. 6. Effect of temperature on acid dye (AB80)
adsorption by HBC, HAC, and CAC

According to the experimental result, the adsomptio
capacity increased with increasing temperaturethgo
adsorption was an endothermic process. Because the
diffusion process was an endothermic process, the
increasing adsorption of dye with temperature matye
to the enhance rate of intraparticle of diffusiohtloe
adsorbate. Besides, increasing temperature migitt al
produce a swelling effect within the internal sture of
carbons enabling more dye molecules diffuse intbaa
[8, 19, 20].

3.5 Adsorption | sotherms

Equilibrium study on adsorption is necessary tatdih

the most appropriate correlation for the adsorption
isotherms. Because the adsorption isotherms not onl
describe how adsorbates interact with adsorbertalbo

are basic requirements for design and operation of
adsorption systems. The most widely used isotherm
equation for the modeling of the adsorption data is
Langmuir and Freundlich model [21].
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40+
HBC

| y=0.174x+1.697
301 R?=0.997

0 50 100 150 200

C

e

(@) HBC

2.0+

HAC
y=0.017x+0.194

R’=0.964

o 1.0
gﬂ)
O
0.5
0 20 40 60 80 100
Ce
(b) HAC
0.4
CAC
y=0.010x+0.066
034 R=0.940
o 0.24
gﬂ)
(@]
0.1
r
0‘ol T T T T T 1
0 5 10 15 20 25 30
Ce
(c) CAC

Fig. 7. Langmuir isotherm for acid dye (AB80) adsorfion
onto (a) HBC, (b) HAC, and (c) CAC.

Table 2. Langmuir Isotherm constants for HBC, HAC, ad

CAC
Adsorbents| g K. R? R
(mg/g) | (L/mg)
HBC 5.75 0.10 | 0.997| 0.05-0.67
HAC 56.50 0.09 | 0.964 | 0.05-0.69
CAC 100.00 0.15 | 0.940| 0.03-0.57

* R indicates the shape of isotherm [22].

R >1 Unfavorable
R =1 Linear
0O<R <1 Favorable
R =0 Irreversible

3.5.1 Langmuir Isotherm

Langmuir equation model is valid for monolayer
adsorption onto the adsorbent surface that refléats
limiting adsorption capacity. The model equation is
given by Eq (2).

(1}

where @, and K are Langmuir parameters related to
maximum adsorption capacity (mg/g) and free enefgy
adsorption (L/mg), respectively..Gs the equilibrium
concentration in the aqueous solution, X is the amof
adsorbate (mg), M is the mass of adsorbent (g)garsl
the equilibrium adsorption capacity of the adsotben
(mg/g). The linearlized form of Langmuir equatioanc
be written as Eq (2) and (3).

1 1 1 1
= = (23
fe  Bwm  OmK O,

C, €. 1

— = il 3
G Gm  GmK (3)

The Langmuir constant,gand K can be calculated by
plotting GJ/q. versus @ as shown in Fig. 7 (a)-(c). The
isotherms of HBC, HAC, and CAC were found to be
linear. Table 2 shows Langmuir Isotherm constaats f
three adsorbents. The maximum sorption capacity of
HBC, HAC, and CAC for AB80 was found to be 5.75,
56.50, and 100.00 mg/g, respectivaeNevertheless, the
correlation coefficient of HBC was extremely higher
than HAC and CAC. This was confirmed that the
equilibrium adsorption data of HBC was well fitt¢al
Langmuir model and its behavior also demonstratedl t
the formation of monolayer coverage of dye moleaule
the outer surface of HBC. Furthermore, Langmuir
equation can be expressed in term of a dimensi®enles
separation factor (K. This factor is defined as Eq. (4)
and the calculated values are depicted for therptisn
processes that are favorable or unfavorable fogirair
model.

1

LT IYE.C,

(4)
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where R is a dimensionless separation factog,ithe
initial solution concentration and Kis Langmuir
constant (L/mg). Table 2 shows the calculatevRlues
of HBC, HAC, and CAC. The values were in the range

Table 3. Freundlich Isotherm constants for HBC, HAGC

of 0-1 which confirmed the favorable adsorption of

AB80 on the adsorbents.

and CAC
Adsorbents Ke 1/n R
(L/mg)
HBC 1.05 0.352 0.907
HAC 6.77 0.480 0.990
CAC 12.39 0.617 0.991

| HBC
08d y=0.352x+0.024
| R’=0.907

o_ﬂ)
8 044
0.2
00 T T T T 1
0.0 0.5 1.0 1.5 2.0 25
log C,
(@) HBC
2.0+
HAC
y=0.480x+0.830
"1 R%=0.990
o° 1.0
()]
k]
0.5
0.0
10 05 00 05 10 15 20 25
log Ce
(b) HAC
2.0
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Fig. 8. Freundlich isotherm for acid dye (AB80) adorption
onto (a) HBC, (b) HAC, and (c) CAC
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3.5.2 Freundlich Isotherm

The Freundlich model is an empirical equation based
adsorption on the heterogeneous surface and describ
reversible adsorption. The adsorption is not ret&d to

the formation of the monolayer. Likewise, the Freliah
equation predicts that the dye concentration on the
adsorbent will increase so long as there is areased in
the dye concentration in the liquid phase [23]. &hwirical
equation is given as Eq (5).

1
G = KpCl (3]
where K and n are the Freundlich constants that indicate
adsorption capacity and adsorption intensity,

respectively. The linearized form of Freundlichtisrm
can be written as Eq (6).

1
logg, = logHy + ;mgﬂg

(6

The value of ik and 1/n can be calculated by plotting
logge versus logg as shown in Fig. 8 (a)-(c). The
logarithmic plots show the deviation from lineariy
the Freundlich linear plot for HBC while HAC and CA
were well fitted to the experimental data. Tablsh®ws
the Freundlich adsorption isotherm constant and
correlation coefficients. The values of: Khdicate the
degree of the binding capacity between the adsodreh
dye molecules. Thus, the high degree efitdplies that
the affinity between the adsorbent and dye molecide
also high [24]. From the experimental data, thestamt
Ke of HBC, HAC, and CAC for AB80 were found to be
1.05, 6.77, and 12.39 L/mg, respectively. Likewibe
magnitudes of 1/n for Freundlich isotherms were
revealed to lie between zero to one, indicating #tad
dye (AB80) is favorably adsorbed by all the adsotbe

[6].

4. CONCLUSION

The study results elucidated that the preparedrbdsts
from hyacinth, HBC and HAC, could be effectivelyeds
as an adsorbent for the adsorption of acid dye (B8
The efficiency of HAC also showed the comparable
efficiency to the commercial activated carbon, CAGe
adsorption is an endothermic process due to the
adsorption capacity increases with increasing
temperature and the adsorption favours acidic pe T
isotherm adsorption study elucidated that HBC vithedf

to Langmuir model with high correlation {Rof 0.997
while HAC and CAC were well fitted to Freundlich
model with favorable correlation ¢R of 0.990 and
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il Alternative Biomass Residues from Palm Oil Mill for
D Y % Synthesis Activated Carbon by Zinc Chloride Activaton
% Wasan Phooratsamee, Kanokorn Hussaro, Sombat BgelabsJoseph Khedari

4)/ 0a, )

Abstract— Palm oil mill annually produce a huge amount of biomass residues as by-products which including palm oil
shell. They have experienced problems in waste disposal and have sought ways of addressing these through alternative
techniques, including recycling. The aim of this study is a technical and economic feasibility of recycle plant for
producing activated carbon from palm oil shell, which is a by-product from palm oil mill. It is so because the palm ail
shell carries a large amount of carbon content and cheap which is usable as raw material for producing activated
carbon. This paper presents an alternative waste management technology: using palm oil shell as raw material in
producing activated carbon by chemical activation with ZnCl, and economic analysis of recycle plant for the activated
carbon production. It was found that it is technical feasibility to activated carbon by using palm oil shell from palm oil
mill. The fixed carbon of activated carbon (ACZnCl,) and standard AC were 70.65 (Wt%) and 72.41 (Wt%),
respectively. The BET surface area of ACZnCl, and commercial AC measured by N, adsorption at 77.4 K were found
689 and 711 (mf/g). The recycle plant has the capacity of 4684.93 tons per day and initial cost of 30,000 million THB.
It hasindicated that the fifteen years of project life, payback period of the production is approximately 3.47 year.

Keywords— Biomass residues; activated carbon; waste managemt technology; palm oil shell.

form of carbon with a porous structure that hasnbee

1. INTRODUCTION processed to develop its internal porosity. Thigemal

. . . . . . can be characterized by a large specific surfacea af
There is an increasing pollution growing of air amater 500-2500 rfig, the most important physical property of
resources in Thailand. The need to purify our vé@agetd 5ty ated carbon which allows the physical adsorptf
keep our atmosphere clean requires the de\_/e_lqpnfent gases or vapors and dissolved or dispersed sulstanc
new_methods for_the production of h_|ghly efficiditter from liquids. Activated carbons (AC) are an effeeti
medl_a and effective adsorbents. Active cz_;lrbon legesn b adsorbent for many pollutant compounds (organic,
considered as one of the most effective adsorbent?norganic and biological) of concern in water and
because of its well-developed porous structuregela agtewater treatment. Its first use came into premie
active surface area and good mechanical propertlesfhrough its use as an adsorbent for certain poisono
Activated carbon can be prepared from a large numwbe gases in gas masks during World War | [3].
materials. These materials are usually high in@adnd Activated carbons are commonly prepared using two

volatile contents but low in inorganic contentsnteoof basic processes: (i) Chemical activation and (iyscal
the most common precursors for activated carboas ar o, gas activation [4]. Chemical activation is usyal

coaL, qr)cc:jnlr,l]t shgll, Iignite”and WOQd Ejl]. f th limited to woody precursors. This process involves
Thailand has been well recognized as one of the tOR:arbonizing the parent material after impregnatiotin
exporters of agricultural biotechnology with traaiital phosphoric acid, zinc chloride, sulphuric acid,gsstum

energy sources. The amount of waste from agriciltur sulphide, carbonates of alkali metals, and metal
has increased due to rapid industrial development i oioriges. The common feature of these compounds is
recent years. . . .. their ability to act as dehydrating agents whickrofcal
Focus on environmental problems from industrial activation is 400-800°C. Case of stimulation by the
waste, palm oil shells from factory wastes agrimgltin addition of chemicals iﬁto the charcoal or the malte
Thailand. Palm oil shells from oil palm occurs aarb before it is used to produce activated carbon. Gialm
primarily in large quantities. The products of patih used. such as potassium  hydroxide (KOH) Zinc
mill are to plant oil palm in Thailand can be prodd chloride (ZnCY), calcium chloride (Cag), magnesiijm
1.7X10 tons per year [2]. . __ chloride (MgC}), hydrochloric acid (HCl), and
Activated carbon is a microcrystalline, non-graijghit phosphoric acid (§P0y). These chemicals to act as a
catalyst to the process pyrolytic condensatioryrdjytic
condensation), of carbon to carbon loss during the
Wasan Phooratsamee, Kanokorn Hussaro (corresporalitigpr) charcoal production process less due to the eltmima
EﬂirJosegzdKh;ﬂiﬂoﬁ;ﬁemﬁh (Sétéa;é‘)kosga%‘;'qlggeg;’stamggs of water and cellulose products faster has activate
Tech?])cl)logy Rattanakosin, 96 Moo 3 F”uthanjﬁontho% Habalaya, carbon more. It also preygnts Shrmkage of th&.mra'
Puthamonthon, Nakhon Pathom, 73170 Thailand. Email: 1Nhe carbon structure as it is often activated aambith a
uki_ae@yahoo.com porous medium. In production, it will not exceed
Sombat Teekasap is with Department of Mechanicajirieer, temperatures of 90QC [4] Physical activation is the

Faculty of Engineering, Eastern Asia University,aiiaburi, Pathum : . :
Thani. 12110 Thailand. development of porosity by gassification with an
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oxidizing gas at 700-1100 °C. Gases are commoreéy us
carbon dioxide, steam and air. They can be useglysin
or in combination. Several types of oven can bel use
the manufacture of activated carbon, i.e. rotampski
multiple hearth furnaces and fluidized beds. Theetpf
oven used determines the properties of the activate
carbon produced. In general, a decreasing mesdporos
is observed in the order: fluidized bed, multipkeatth
furnace and rotary kiln. The reactions of carborhwi
steam and carbon dioxide are endothermic reactiods
the stoichiometic equations are as follows [4]:

C +H0 =CO +H AH = +117 kJ mot (1) Fig. 2 Palm oil shells.

C + CO,= 2COAH = +159 kJ mof &) Activated carbon is a charcoal capable of absorbing

substances other well because the surface areia With
article height, divided into two categories: typé

rﬁowder and pellet or flake [5]. The type of p@wvdan

be distributed in well water is used in relateduisities

such as solutions or liquid such as clear color toed

bleach smell suck the sugar industry. The food sirgu

and production of oil used to absorb contaminamtihé

wastewater industry and water purification. Thdgiedr

pellets used in the manufacture of a purified gash as

in air filter lock, poison gas filtered, cigaretbeitt, etc.

There are used activated charcoals in the household

connection with the products absorb smells likdéestia

the refrigerator, cabinets, clothing, footwear ,etehich

will see the demand for charcoal carbon are wiceigt

are more likely to use regularly in the countryalgo can

be exported to a foreign distributor.

Substantially, activated carbon used in the prooéss
adsorption in order to separate the pollutantsassd
from medium is a liquid or gas in various indusrie
400,000 tons / year Therefore, increasing the vafube
waste product from palm oil production process by
making the adsorbent as activated carbon is thex mai
goal of this research.

Materials used in the production of charcoal arbaa
based organic material, meaning that the carbo
compounds. Hydrogen is the most important element i
the coconut husk, palm oil shell, sawdust, and dast
[5].

Palm oil shells as part of the palm oil as showFim
1 are generated after the palm fruit and palm oil
production process and disposed of as solid wasge 2
shows palm oil shells use as fuel in some factmsieh
as the brick factory. As reported that the burnalinpoil
shell contain free carbon of about 20% by weight.

2. MATERIALS AND METHODS

Materials. Palm oil shells (Particle size of 2-2.8 mm)
were obtained from ASIA GREEN ENERGY PUBLIC
Palm 0il COMPANY LIMITED and standard activated carbon
shell (Commercial grade; code No.CGC-11A) was supplied by
C. Gigantic Carbon Co.Ltd. Zinc Chloride (ZnClas
dissolved in distilled water to prepare a saturated
solution.

Palm SkinV€thods: Preparation of the activated carbon from palm
oil shell was divided into two steps; (i) carboriaa and
(ii) activation process.

(i) Carbonization process was performed as follows.
Palm oil shell (POS) was dried at 12Q for 24 and
sieved in order to between 2-2.8 mm. The samplesets
in a reactor which was fixed bed design of stamksel
with 54.1 mm internal diameter and 320 mm length. |
was then carried out under constant nitrogen flas0(
cm/min) at a heating rate 10C/min up to 600C for 1
Fig. 1 Oil palm fruit, (a) fresh palm fruit bunch and (b) h.
structure of the palm [6]. (i) Preparation of activated carbon samples from
palm oil shell, using zinc chloride (Zngl under

(b)
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conditions of activation 1:1 of Zn€lchar ratio (w/w)  The first investment is 30,000 million. Sale prioé

and were kept at 80C for 10 h. The temperature of activated carbon is 170 THB/kg. The approximatest fi
activation was raised at 2C /min up to 500°C, which  investment and operating cost are shown in TaHed
was maintained for 2 h. Finally, the sample wasnth 4.

washed to remove excess reagent until pH abouia®d

dried at 110°C for 3 h. Table 2: Characteristics of activated carbon samples
Sample characterization: An elemental analysis was Items Types of activated
carried out using a CHNS/O ANALYZER (PE2400 carbon
Ser_iesll). Gaseous products freed by. pylolysis ighh ACZnCl, | Standard
purity oxygen and were chromatograhically seperated AC

frontal analysis with quantitatively detected brtimal

conductivity detetor. Proximate analysis was cotetic | roximate analysis (wt%)

according to the American Society for Test in and | Moisture 1.77 4.03
Materials (1997) and the results were expressedrins Volatile matter 24.34 23.18
of moisture, volatile matter, ash and fixed carbon Fixed carbon 70.65 72 41

content. Secifice surface area of the sample wag
determined by nitrogen adsorption-desorption isotise Ash 5.01 4.41
measured in a Micromerities ASAP 2020 apparatus.| Ultimate analysis (wt%)
Adsorption of N was performed at 77 k. Before any | ¢ 69.99 72.58
such analysis, the samples were degassed undioviN H 203 197
at 350°C for 2 h in a vacuum at 27 Pa. The specific ' ’

surface area of the prepared activated carbons was N 0.78 0.63
estimated by the BET method using, Mdsorption Typical properties

isotherm data. Specific surface area {fg) 689 711
Total pore volume (cc/g) 0.3571 0.3906

3.  RESULTS AND DISCUSSION

Characteristics of palm oil shell are presentetiable 1. Table 3: First investment for activated carbon prodiction
The proximate analyses of palm oil shell were dsvis —
(dry wt basis%): fixed carbon 9.91, moisture 4.85h Investment ltem Cost (million
1.39, volatile 88.70, C 47.26, H 6.18, and N 0.94. THB)
Land and building 1,500
Table 1: Proximate and ultimate analyses of palm o#hell Machines/equipments
Proximate analysis (as received, wt%) -Reactor, 2 sets 5,000
Moisture 455 -_Dry|ng machine with bell 1,000
filter 1 set
Volatile matter 88.70 _Furnance. 1 set 8.000
Fixed carbon 9.91 -Continuous ball milling 4,000
Ash 1.39 machine, 1 set
i vsis (drv basi ; -Packing machine, 1 set 9,500
Ultimate analysis (dry basis, wt%) Total first investment 30,000
C 47.26
H 6.18 Table 4: Operating cost for activated carbon produdbn
N 0.94 Operating cost (THB)
Labors (12 2160000

Characterization of activated carbon samples using | workers/3shifts)
ZnCl, as chemical agent for activation are presented in Maintenance (5% of 15x16
Table 2. As can be seen from Table 2, specificaserf machine cost)
area of activated carbon (ACZnCl2) was closelyte t

standard activated carbon (standard AC, supplie€by Electricity 1,403,040,473
Gigantic Carbon Co.Ltd. Raw materials 2.3567x10
In economic anal_y5|s for_lnvesment in avtivated Water 52,113,600
carbon production with capacity of 1.71 million tes
per year. It is assumed that, the fifteen yearprofect Total 2.38628x16"
life, working time at 8 hours a day, 300 days aryea )
direct labor cost per day is 200 THB/worker, theiast Results from the analysis show that, payback pesfod

rate of 6.5 %, electricity cost of 2.97 THB/kWh,nda  Production is approximately 3.47 years.
maintenance cost per year is 3% of the machinésegr
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4. CONCLUSION [6] TEOH Cheng Hai (2002)The Palm Oil Industry in

This paper makes two contributions. First, it pdeg the
alternative waste management technology to utialen
oil shell from palm oil mill: as raw material inqutucing
activated carbon by chemical activation with Zn&t
500 °C activation temperature for 2 h. Second, it
provides the feasibility of activated carbon praitucin
terms of production technology and financial anialys

Base on the experiment can conclude that it is
technical feasibility to activated carbon by uspaim oil
shell from palm oil mill. The fixed cabon of actted
carbon (ACzZnG) and standard AC were 70.65 (wt%)
and 72.41 (wt%), respectively. The BET surface afea
ACZnCl, and comercial AC measured by &bsortion at
77.4 K were found 689 and 711 ¥u). It indicated that
the activated carbon produced from palm oil shed In
the range of commercial activated carbons. Accalgliin
the activated carbons produced from biomass residue
can be used as adsorbents for various environmental
application including removing hazardous compounds
from industrial production.

In addition, it is feasible to establish the reeyplant
with the capacity of 4684.93 tons per day andahitbst
of 30,000 million THB. The indicated that the dién
years of project life, payback period of the prathrcis
approximately 3.47 year. Therefore, it makes dwoycle
plant feasible to invest.
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il Product Development and Marketing Strategies for
& Y % Community Products in the Lower Northeast Area,
3 3 :- Thailand
}"’n% Pensri Jaroenwanit and Suriya Saiyot
el

Abstract— This paper aims to study new product developmedtraarketing strategies in the context of community
products in the lower northeast area, Thailand.iByrovince has been chosen as the area of stumte shis province
is well known as a beautiful location for travelipgrposes and a great place for souvenir shopplingas earned a
reputation for its fine silk and notable silver lisa& ornaments. Both qualitative and quantitatiesearches are used
for this study. The study starts with compiling lgative data from various sources and then openadilizes
quantitative findings via a questionnaire survelieTqualitative endeavors include in-depth intenigyy focus group
discussion, and brain storming. Informants of gadive research included consumers, experiencetlilelisers, the
members of an enterprise's target community, desgynexpertise practitioners, and government affice The
guantitative research involves a field survey, gsihe questionnaire as a data collecting tool. &isurvey samples
consisted of 100 consumers who live in Surin pe®viand are experienced in purchasing or using #maeskind of
community products as under the study. The datairedd from the survey were analyzed by fundamelgstriptive
statistical methods. The findings show that seveusiputs are obtained from the process of new prbdavelopment,
including product idea generation, product ideaesmming, product concept development, product cdrtesfing, and
marketing strategy development. It was also foladl the respondents agree with the new productegndhey might
buy the product if it is in accordance with the teth concept. Marketing strategy should fit the &drg
customers‘demand and reach them efficiently and@wically.

Keywords— Community, marketing strategy, northeast Thailand,product development.

standard, nor is it adequately outstanding to attra

1. INTRODUCTION customers’ attention [2].
. . _ Process-basetbnceptualizing of product development

To be able to survive sustainably and grow in tieent brings about problems and failure. Hence, the
competitive market, businesses have to understa@d t ooqcentallizing of a product should be developed t
market, especially regarding demand and supply.gmphasize marketing. Such conceptualization belgjns
Businesses must not only be_ able to _produce the'rlooking atmarket demand and proceeds by producing a
proc_jucts, but also apply marketlng strategies @ieoto product to respond to the demand - a more sure way
achl_eye acceptance from their target CONSUMErSyq\yards success [3]. A product that meets the nharke
Addltlonally, they must develqp new products SRt eeqs and is acceptéd the target market must be a
their target consumers' changlng needs and wants. quality product [4].A business organization, therefore,

Although plenty of marketl_ng research has l?eenneeds to regularly develop new products and follow
conducted to understand‘ and .f'nd out a_bout thenati . values that respond to customers’ demand, which wil
outcomes of consumers choices, studies of maffetin oq it in the business's flexibility towards the riet's
strategy and product development deserve morecompetitive reaction to its products

attention. The objective of this paper is to present this new

Although ~ community - products in - Thailand have roduct éevelo ment ar?d pmarketin i strategy in the
historically generated a lot of income for commigsit (F:)ontext of a compmunit roduct in Th%iland _%Bd;t
and the local people, the businesses surroundieseth was conducted with anyaFt)tem { o analvze th'e oninad
products still have weaknesses. Most importantlgnyn kev informants on the de\F/)eIo men)t/ and n?arketin
businesses lack a plan for marketing directionyltieg y P 9
. . - . strategy of a selected product.The study also gartle
in the community products failing to sustain thelmse . . -

satisfactison and opinions of customers towards the

on the marke_t [1]. The most V'ta! p_roblem liessome . targeted product in order to understand their deimand
non-standardized products and imitated and/or copie )
develop the new product concepts accordingly. The

products. For example, packaging does not meet th'?indings are presented and discussed. Conclusi@mne w

then drawn to prepare for further study in the retgps

of new product development and to clarify business
Pensri Jaroenwanit (corresponding author) is arsodiate implication.

Professor of Marketing at the Marketing Divisionacklty of

Management Science, Khon Kaen University, Khon Kaemiland,
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relevant literature and existing bodies of knowkedg firms seek a well-integrated program of marketing
Collectively, this knowledge reflects the importanof tailored to the needs and wants of potential custerin

the topic of study and elaborates on conceptuadizat that target market. [7].

and taxonomy, of each relevant concept. Many researchers emphasize the success of
introducing new products to the market as theyeeli
this is the way to maintain customer loyalty and to
The consulting firm Booz, Allen & Hamilton has restore product life cycles [8, 9, 10,11].

2.1 New Product Development

identified six categories of new products in tewhgheir The importance of focusing on market acceptance was
newness to the company and the marketplace [5]. highlighted and it_ was pointed out that cgstomeastlae

1) New-to-the-world products: Products new to the P€st product designers, as they can define ane sbe/
company and the market; problems that develop with their products [8]. Téfere,

obtaining local business representatives’ and custs’
opinions towards the local products is invaluakght
for marketing strategy and product development.

2) New product lines: New products that allow a
company to enter an established market for thetfire
(the product is new to the company, not to the @rk

3) Additions to existing product lines: New product 2-3 Context Discussion

that supplement a company’s established produeslin ~ The 2001 government policy of One Tambon One
4) Improvements and revisions of existing products: Product (OTOP, which is a concept of one product pe
New products that provide improved performance ortown, or subdistrict) encouraged cooperation witthia
greater perceived value and replace existing ptsduc community by persuading community members to form
(improvements in features and benefits of a prggduct into small entrepreneurs to produce OTOP. The

5) Repositioning: Existing products that are taeget Government approach to rural development and &ttain

to new markets or market segments (to be calledva n self-reliance is based on teaching communities mw

product there must be some changes in the existinguccessfully develop and market their unique and
product to suit the new segments targeted): distinctive products. The OTOP project was undemak

. . . .. to assist rural villages in promoting tourism and

6) Cost reductions: New products that provide simil advancing national bgrands. IF emphagised the global
performance at lower cost to the company. market for locally produced products [12].

This research study focuses on category 4, |n the period of more than 10 years since 2001,
improvements and revision of existing products. regional products have generated income for local

Kotler says only 10% of all new products are truly communities. However, regional producers still have
innovative and new to the world. New product \weaknesses in production and marketing as they dack
development in various categories mentioned abeve imarketing plan, resulting in local products tha¢ aot
very important for any organization because exstin able to sustain in the current competitive marketich
products are vulnerable to changing consumer n@eds |ess enjoy long-term growth and profitability intbe
tastes, new technologies, shortened product lifdesy  future. The concept of process-based conceptuializat
and increased domestic and foreign competition. has resulted in significant problems and failuresemw
Organizations have to be on the lookout for nevdpots ~ competing in the current market. Hence, the conzept

[6]. . _ process should be altered to emphasize marketinig. T
Eight stages are involved in new product develogmen process begins by examining the market demand and
process. [6]. producing a product to respond to the demand, wisieh
1) Idea generation better way for a business to succeed. A produdt tha
2) Idea screening meets market needs and is accepted in the targéema

. must be a quality product. Local producers, theefo
3) Concept development and testing need to understand the current market, regulanlde
4) Marketing strategy development new products, and follow values in line with cuserai
5) Business analysis demands. This will result in competitiveness and th
6) Product development busm_ess’s _erX|b|I|ty towards the market's compeé
_ reaction to its products.

7) Market testing Surin Province is one of the prominent regional
8) Commercialization provinces in Thailand, located in the lower Norttean
area. It is famous for many of list OTOP produdts;
example, fine silk, clothing articles, utensilscdeating
items, art and handicraft, silver beads and orngsnend
2.2 Marketing Strategy hand-made souvenirs. Some community products have
little by little entered both domestic and foreigiarkets,
for example, woven cloth and cloth products, sush a
scarves and clothes; wickerwork items from natural
fibers; earthenware; imitated flowers; woodenware;
sandalwood products; and products from mulberryepap

In an effort to enhance quality, the OTOP products
have been judged on basis of quality, given grdices

This research was conducted by following the new
product development process from steps 1 to 4 only.

The primary focus of marketing is to effectivelyoahte
and coordinate marketing resources and activitees t
accomplish the firm's objectives within a specific
product market. Therefore, the critical issue comceg
the scope of a marketing strategy is specifyingtdéinget
market(s) for a particular product or product lilext,
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A to D by a committee selected for this purpose].[13
Grade A products are the highest quality and censitl
competitive enough for export. Grade B productsehav
strong potential, should be competitive domestycahd
can be developed to international standards. Gfade
products should be studied further. Finally, Grdde
products generally have very low potential for
development [14]. Part of the grade is dependenten
condition that all laws and copyrights are respdatethe
making of the goods and that the goods are not roade
entirely imported materials. Once that is determjrtae
product is judged by the amount of local mater&aisl
knowledge that goes into its production, the quadind
development of the product, and any potential éffen
the environment. Marketing factors are also considte
the distribution channels available, sales trend
comparisons, the sustainability of the market, dogal

Brainstorming was conducted with designers,
academics in the field of marketing, expertise
practitioners, experienced distributors, togetheithw
government officers in charge of promotional atita
of the community products. Brainstorming was ugitiz
to gain ideas and to conceptualize new productaal
followed with screening and evaluating the new picid
concepts.

The quantitative research involved a field surveing
a questionnaire to collect data, fulfilling the pgeof
product concept testing and developing marketing
strategies for the selected and tested productd Fie
survey samples consisted of 100 consumers whairlive
Surin Province and have had experience in purchasin
using the same kind of community product as the one
selected under this studyhe data obtained from the
survey is analyzed by fundamental descriptive stesl

challenges, and the product design [14]. Most localmethods.

products produced in Surin Province continue to be

graded with D, C or B. Very few products are sughh
quality that they are accepted as grade A products.
In order to increase marketing opportunity, it itghto

study marketing strategy and product development of

community products. This will create potential for
community products to compete on regional, national
and international markets in the future.

3. RESEARCH METHODOLOGY

Both qualitative and quantitative researches aeal dier
this study. The research starts by compiling cataie
data from various sources and activities, then
operationalizes the qualitative findings quantitaly via
a gquestionnaire survey.
The qualitative endeavors included focus group
discussion, in-depth interviewing, and brainstorgnin
Focus group discussion was primarily conducted with

members of the target community enterprise for an

4. FINDINGS

4.1 Customers’ attitudes and satisfaction towards
selected products

It was found from the in-depth interviews with
consumers and distributors that they did not Ihe dut-
of-date and unattractive products with no standarah.
The main weaknesses of the selected product wéde sa
to be mildew, easy distortion, out-of-date and
unluxurious patterns and forms, unatractive colamsl
styles, and lack of partition inside. Satisfactdrgits
included various size options, the availabilitysoitable
styles for teenagers, and its local identity. Sasgigns
for product improvement were modernizing pattemnd a
forms to suit teenagers and young working women;
designing more models; making the product more
attractive, luxurious and unique; and adding inside
partitions.

analysis of marketing problems and selection of a4.2 New product ideas to meet demands

suitable product.

Baan Taen Thai Silk Industrial Growghich is located
at Baan Taen Sub-district, Sikhoraphum Districtrirsu
Province was selected as the target community gnger
for this study. Silk products were selected by the

members of the target community enterprise as the
suitable products to be used in the process of new
product development study. The main products of the

target community enterprise are made from fine, silk
including clothes, women'’s hand bags and shouldgsb

wallets, glasses and tissue boxes, and silk orngmen
The decided upon product, specifically, was women’s

shoulder bags. The main problems of the selected

product included its lack of development or desafn
new products; lack of product variety, brand nanues,
other details; and product advertising.

The in-depth interview was used for exploring the
satisfaction and opinions towards the selected ymid

The consumers’ and distributors’ satisfaction and
opinions about the selected product were applied in
assigning characteristics and major trait formation
including three customer-related “product ideaslieT
three ideas include:

1) Luxury-look, working women’s handbags or
shoulder bags;

2) Decorative silk cloths for house and living room
decoration;

3) Decorative frame of silk cloths with provincial
symbol designs on the silk, along with a storyemend.

4.3 Evaluation and screening of new product ideas

In order to select and obtain the best product,idea
Product-ldea Rating Device, which was modified from
Kotler's and Keller's, was used as a tool for prcdu
selection, as shown in Table 1[15].

and desired products. Informants were: 1) consumers The screening of the brainstormed, new productsidea

who had experience in buying the selected prodtioere
from the target community enterprise or from other
producers, and 2) distributers who had been setlieg
community producin the study area.

was carried out by 8 specialists in different feeltho
considered various factors that make a product
successful. The weight of each factor was stipd|ate
including product characteristics, identity, and

97



P. Jaroenwanit and S. Saiyot / GMSARN Internatidoarnal 7 (2013) 95 - 100

demonstration of local wisdom, target market, sife TABLE 3 The szsults of the second product dea scrasming: decorative silk cloths for bouse and living mom
market that would enable commercial selling, decnation

competitive situation, and relation with the graup SCore O TG screterfne y s o

o Factor 1 1 i ] 3 ] 7 4 Soore

production resources.

T Teofity ofoutstandinzteit 0020 0110 0130 I
1] Poductdsiminlioewith 0028 0030 0030 00X
TABLE 1 Product idea rating scale ez clstozer’ damand . .
— - s s = 3 Finassofwotbmemshp 0026 0018 0150 0020 0015 0120 0130 Q1N
er Fochrs meking  Score oores of suifable iden (b) ud 4 Chemoeitonoflecdl 0180 0000 0118 0023 0010 0030 0010 001
aprodut  weight(®) 1 2 3 4 5 § 7 § 9 1p o wistom
suceessful (b 5 Conninzpetemstteflz 0020 0420 0026 004 003 0030 0028 Q015 518
1 Idantity of 30 local identity
outstanding trsit §  Related tothe zoup's 0018 0015 Q015 017 0023 Q015 0015 01N
1 Product design in 20 production resauces
linewith et 7 Sizeofmarkets for 002 0016 Q016 0160 0170 Q160 0160 0180
J—— -:anar-;iq p:gdu-;rimll
o § Competitivesitetiminterms 060 0180 0180 0160 Q180 0180 Q180 Q1M
¢ of ptice
3 Finmasof 1 - U N
G rmEmmaw Totd sare Q491 0498 006 0533 OGN 06 08T 0756
¥ ) ]J Avarag azssmant soors fom 1643
4 Charactarizstion 10 2l sczeemers
oflozal wisdom
Contsining d0
paftems that
aflact local TABLE 4 The rasults of the third product idsa scraming: the decorative frame of silk cloths with provincial
idantity symbol designs on the ik cloth ad the story of legand
§ Ralatad to the 0 SC0Tes from IdvIduAl sCreener (e by ong U
eoup's Ko Factor 1 1 3 4 5 [ 7 ] Srore
prodiction T Rty ofousadingieit 0010 0115 OIIF 01 0230 0200 0200 0230
- 1 Pudcideiminlnewin 023 0030 0050 0020 0060 0025 0019 0025
_ I#u"a - 1225 Customan demand
Sizzof maits 10 3 Fnmesofwedmembp 0021 0013 0013 0020 0015 Q02 0015 0150
for commarcial 4 Chamctsiztion oflocal 010 0100 OOIE 0823 000 0030 0010 0IM0
poduction wisdom
b4 Comptitiva L 5 Confziningpaftenms thetefl 0028 0150 Q115 Q110 0010 0030 0015 Q130 35232
I R local identity
;“,’f“'“m’ 6 Reluedto thezong's Q08 0110 0015 0017 083 05 0415 0180
pace production r2sonmes
Totdl scorz 7 Sizsofmakets for 0023 0016 0016 0160 0170 0160 0160 0160
. o commercial production
Meaning of rating seales: ! Compeivesiniminiems 0160 0130 0018 0016 QO3 0180 0130 0130
X . of price
0.10-0.30 meas the produet is ot suitsble to enter the markat. Totd st 057 0728 0365 0485 Q53 0756 0834 1095
0.31 - 0.60 means the produet iz moderately suitable to enter the market. j}ffﬂ:fﬂm soace fom Lo

0.61 - 1.00 means the produet is good and suitable to snter the market.

Each idea was scored according to the rating saate, 44 Product concepts development

the idea with the highest total score was selected.with the best product idea selected, it was deeslogs
Therefore, the first idea was selected due to ighdst follows:

score. The results of each product idea evaluadien The bag will be formed as a stylish, modern, and
shown in Tables 2,3, and 4. luxurious handbag of a large size for working women
Special, locaimaterials such as leather and metals, will
TABLE 1 The rasults of the first product idea sorssming; a lomrvlgnk, Fosking womean's handbag: or shouldar be used in order to add value to the product, ak ase
bags increase the price. The women’s bag should havid,rig
J -' . .
% Fr 1 5;‘"“‘“‘3””‘E‘;““']“‘:m“[";““"“‘f} . I: n“‘r‘f‘ chic, and unique patterns and forms. Target custeme
R T T 3 T M RV B AV G RN) are teenagers and working women aged 15-35 yeags wh
1 Pohcdsimininewth 0010 005 0035 00N 0040 0019 093 0030 like new, attractive, and luxurious products of ieas
tert customrs demand kinds, with different and outstanding traits.
Fnmessoiwosemanskp 0215 0200 0009 0015 0200 0015 0023 0013 ;
4 Comceimtonofloal 0016 0020 0012 0012 Q10 000 0100 0100 The new produ_ct concept was transformed mto_three
wisdom styles of product image which are Large LuggageltiMu
3 Cocirnpatmstefz 0015 0015 0130 0113 0100 0130 0190 0150 p17 -Purpose Luggage, and Fashion Handbag and then
local identity : :
6 Relasdtohezorg's 0ol0 0015 0016 0017 018 0150 0180 0130 underwent’ product concept testing by _asklng target
production esomes customers’ about their opinions and intentionsug the
Sigsof ket f 010 000 0035 0026 0170 0160 0320 0180 product if it were sold on the market.
cammecil production ) Marketing strategies were also collected. The tools
}  Compstitivesinetiminterms 0090 0050 0018 0026 0190 0180 Q60 Q10 h . . L.
afpic used were a questionnaire and face-to-face inteimie
Tota scare L1901 QKB 064 0330 1080 030 0804 05U The field-surveyed population included consumer® wh
3;‘*:*@%1' s fon 1 used to buy or use the local products of the sape as
all seresmats

those produced by the target community enterprise.
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4.5 Product Concept Testing
From the results of product concept testing, it feasd

4.6 Marketing Strategy Development
Most respondents agreed with the marketing strasegi

that the respondents agreed with the new producproposed for silk, ladies’ handbags. They mentioted

concept. They might buy the product if were in
accordance with the stated concept. The most $mitab
product concept was a Fashion Handbag that retalveed
former identity and emphasized utility and uniguene
designed with more separate partitions inside &dihg
more items. If this were sold on the market, theold

be a chance the respondents would buy it. Thetsestl
product concept testing shown as in Tabel 5.

Table 5 Numbers and percentages of people answering the questionnaire who
classified the syle as confoming to the product concept

Number of

peaple
18

Style Percentage

Style] Large Lugmage 18.00
Target: Working people and adults
Materials; Made of silk, leather handle, zip, magnet buttons,
and leather stip
Featured: It can pack things for a one week break, added value
of eather. Jruses similar colors n cutting pettemms.
Style? Mult-Pupose Luggage
Target: Working people and adults
Materals: Mads of sik, canvas handle, and magmet buttons
Featured: Ttuses similar colors in cutting pattems tis used for

n 2700

keeping documents, a notebook, and other such items.
Style 3 Fashion Handbeg
Tanget Working people and adults

5 5500
Materials: Made of silk, canvas handle, and zip ormagnet
butions
Featured: A removable shoulder-sirap. Jtusessimilar colarsin
cutting patterms. Zipper pocketis addd for smell articles.
Tofal

100 100.0

The reasons of respondents for choosing each atyle
as follows:

Reasons for choosing style number 1 wetke
luggage is large, so it can contain a lot of iteand can
be used anytime. The product is suitable for the
consumers. The design, colors, and shape of thdupro
is beautiful and long-lasting.

Reasons for choosing style number 2 wére:product
is compact and has beautiful color, which is suédbr
the consumers. The style of the product is luxwiand

the product should have a variety of styles anra&tain
sizes. They also agreed that the product should be
designed to maintain the original characteristiEkey
suggested that the products should be designed by
focusing on function, modernity, and uniqueness and
constantly updated with a new, modern style.
Appropriate packaging for each product was also
expressed as essential.

Most of participants suggested that the price & th
large luggage should be around 1,500-2,500 Baht.
According to some respondents, the multi-purpose
luggage and the fashion handbag should be set d@roun
1,000-1,500 Baht.

In terms of product distribution, most of resportden
believed that it should be fulfilled in differentays,
especially through distributing at souvenir stosswd
convenient stores. The most suitable and convenien
place for product distribution would be the OTOlRtee.

The most respondents expressed that there should be
advertisements or public relations to present tile s
handbag product to potential customers. The product
information should be presented at an exhibitiotrade
fair.

5. CONCLUSIONS

It can be concluded from the results of field syrve
research as following:

1)According to the personal information of the
respondents who answered the questionnaire, 100% of
the respondents were female, 67% of them married. T
highest education level was an undergraduate degree
(35% of participants); major occupations includadse
in the government sector (25%), and the majoritpme
was 5,000-10,000 Baht per month (37%). The average
age of the participants was 30-35 years old (352%
were working, living, and studying in the urban e
Surin.

2)Buying Behaviors and the Use of Silk Products
from the Past Year, 100% of the respondents usédyto
local products (OTOP) and 99% knew of the silk
products. The amount of respondents who had bought
and used silk products was 92%, and 34% had baught
silk purse before. The most widely expressed prable
respondents found in using silk bags was discatorat

3)The analysis of respondents’ opinions about the
product concept of silk ladies’ hand bags of Baaerm

Thai Silk Industrial Group revealed that 53% of

can be used for multi-purposes, such as keepingparticipants know of Baan Taen Thai Silk Industrial

documents.

Reasons for choosing style number 3 wéhne: design
is beautiful and the colors can be used for many
occasions. The design of a modern variety, itffedint,
compact, and it also conserves local wisdom.

Group’s silk, ladies’ hand bags. 4.35% agreed \tlith
group’s new product concept of silk ladies’ hand$aA
mixture of local materials are used and the protiasta
modern form, especially focusing on unique
characteristics of modern, working women who enjoy
working.

4)Market strategy should include alternative designs,
models, and sizes, with an emphasis on usage,
modernity, uniqueness, and beauty. Fashioned aifis b
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should be from 1,000 —1,500 baht. They should b& so [5] Booz, Allen & Hamilton. New Products
at souvenir shops, modern bag shops, special produc  Management for the 1980s. Chicago : Booz, Allen &
shops (as fashion items), and small shops in depatt Hamilton. 1982

stores. Marketing communication should be contisuou [5] Kotler, Philip. Marketing Management 12e. Upper
through a selection of appropriate tools. Accesshto Saddle River, New jersey, Pearson International
target consumers should be emphasized. Advertissmen Edition, Inc. 2006.

so that more people know about silk bags, can e do [6] Walker, Orville C. Jr., Mullins, John W. Marketing
through the Internet, in addition to exhibitionjrfaand Strategy A Decision —Focused Approach. 7e. New
demonstration events. Entrepreneurs should acquire York. McGraw-Hill Inc.2011.

Internet skills and access to an online societyichviwill [71 A. Soni, “How to accelerate time to market
assist communication to reach the target customers acceptance”, Handbook of Business Strategy,
quickly and economically. It also creates potenfal Emerald Backfiles, 2007.

conducting further study on customers’ demands. [8] M., Salamoura, V., Angelis, J., Kahagias, C.,
Lymperopoulos, “Investigating the “new product
acceptance function” in Greek enterprises, The
quality-accessibility relationship”, Managing
Service Quality, vol.18(5), pp. 425-441, 2008.

P. Suomala, I. Jokioinen, “The patterns of sucaess

6. RECOMMENDATIONS

Recommendations are drawn from this research stady
follows: [9]

1) The first step in developing product ideas, \hi

the analysis of problems with a selection of prasluc

should be carried out cautiously in order to mizieni

product development. A case study”, European
Journal of Innovation Management, vol. 6(4), pp.
213-227.

mistakes. All relevant people should be involved, [10]J-S. C. Lin and Y-C. Chang, “Retailers’ new product

especially customer groups, middleman groups, an
enuser groups. As a result, a good product ideabean

created, which answers all groups’ concerns.

2) The main factor that urges customers to buy

acceptance decisions: incorporating the buyer-
supplier relationship perspective”, Journal of
Business and Industrial Marketing, vol. 27/2, pp- 8
99, 2012.

products is that the product is new and uniqueh wit [11]JAnonymous, 'Thailand's OTOP program adds E-

attractive colors and designs. The unique selling

proposition, including difference, identity, muliiity,
and usefulness for different occasions, should then
used to attract more customers.

commerce to 'one village, one product’ movement
begun in Japan, Development Gateway, 2003.

[12]Anonymous, 'One tambon one product - Thais

intelligence towards international market, United

Nations Online Network in Public Administration
and Finance, 2003.

[13]Z. Phillip C., Thomas, Gregory Metz, “Developing
brands and emerging markets: An empirical
application”, Place Branding and Public Diplomacy
(2007) 3, 86-99. doi:10.1057/palgrave.pb.6000050.

[14]Kotler, Philip and Keller, Kevin Lane. Marketing
Management, Upper Saddle River, New Jersey.
Pearson Education International, 2006

3) Some customers complain about problems from
using products. Entrepreneurs should regularly dosp
the characteristics and uses of their productetalde to
solve problems in time. Tags should be provideshimw
details for correct consumption or use. In the cake
specific characteristics that require special caral
maintenance, augmented products should be offéxd.
example, quality guarantee may be offered or a
problematic product can be returned. This will Buil
confidence among customers.

4) Product standardization and quality are other
marketing strategies which would impress the custsm
and encourage them to come back again.

5) There should be a variety of distribution methtal
suit consumer differences in demography and behavio
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O by Status of Transboundary Movements of Hazardous Wass
iar-"S in Selected GMS Countries
}%,% Alice Sharp and Li Liang
el

Abstract— Hazardous wastes are one of the fast growing solid wastes in the urban environment worldwide. Given the complexity
and diversity of collection and management of the hazardous wastes (HW) in the solid waste streams, technologies associating with
resource recovery, reuse, and recycling continue to evolve. Review of the literature available from the selected GMS countries shows
a lack of clear sustainable HW management systems being implemented in these countries. However, some countries may opt for
transporting their hazardous wastes to other countries. This study aims to assess the current status of transboundary movements of
hazardous and other wastes in accordance with the Basel Convention in selected GMS countries; i.e., Cambodia, Laos, Thailand,
and Vietnam, in order to propose a management mechanism to aid in monitoring transboundary pollution. It was found that the most
troublesome of HW in this region was electric and electronic equipment. Therefore, this study focuses on analyzing the issues related
to E-waste movement, including the background information on economic status of each country, situation of transboundary
movements of hazardous wastes (E-waste), and problems encountered in monitoring transboundary movements of wastes.

Keywords— Basel convention, GMS countries, hazardous wastasansboundary pollution.

being exported to Southeast Asia [2]. A review loé t
1. INTRODUCTION literature available from the selected GMS coustrie
L , . shows a lack of clear sustainable HW management
Historically, the disposal .of wastes was not a majo systems being implemented in these countries.
p_rob_lem; as th_e popula‘uen was small and_ sparsely “thjg study aims to assess the current status of
d'St_”bUtEd' Their consumption pattems were singpid _ transboundary movements of hazardous and otheesvast
ma|_nly generate b|o-degra_\dable wastes. Howeveh WItin accordance with the Basel Convention in selected
rapidly increasing quantity of solid wastes being Gyms countries (i.e., Cambodia, Thailand, and Vietha
generated as a result of the increase of populBtitie i, orqer to propose a management mechanism tonaid i
waste management issue becomes serious and urgenf,niroring transboundary movement of HW. Other
Problems related to solid waste are not only theigges analyzed in this study include background
increasing quantity but also the changing in wastejtomation on economic status of each countrydss
compositions; each of which requires appropriate g|ate to transboundary movements of hazardoutewas
treatment technology. ) . ., especially in the case of E-waste, and problems
Hazardous wastes (HW), much like municipal solid oo ntered in monitoring transboundary movemehts o
waste, are one of the fast growing solid wasteshén |, cias
urban environment worldwide. Although each country
may heve developed various_ regulations as yvell a5, DATA COLLECTION AND ANALYSIS
monitoring mechanisms, there is no comprehensita da
available to provide an overview of hazardous wasteThe data collected was divided into two forms;
situation both in terms of sources of productiod sypes  quantitative data (e.g., economic performance detee
of HW produced. Quantity of HW produced under the data, and handler survey) and qualitative data.,(e.g
current handling methods were also not clear, éalbec  legislative framework, management mechanisms, and
in developing countries [1]. Given the complexityda financial motivations).
diversity of collection and management of the hdaas It should be noted that the data used in this sargy
waste in the solid waste streams, technologiesbased on individual country’s reports to various
associating with resource recovery, reuse, andcliegy  international agencies and such data do not provide
continue to evolve. However, some countries mayfapt  information on illegal transboundary movements. étep
transporting their hazardous wastes to other cmsatr on those movements was used where appropriate.
Annually, thereare more than 50,000 tons of HW @¢pein  Data from some countries may not be available;,thus
imported and exported worldwide with more than 50% such countries will be discussed basing only on the
documents available.

Alice Sharp (corresponding author) is with SchdoBm-Chemical 3. ECONOMIC STATUSES OF STUDIED
Engineering and Technology, Sirindhorn Internatiofrstitute of COUNTRIES

Technology, Thammasat University, P. O. Box 22 Tah&sit Post . . .
Office, Pathumthani, 12121, Thailand. Phone: +@#88-9009 Ext. ~ 1N€ economic statuses of the countries studied have

1805; Fax: +66-2-986-9112~3; E-mailice@siit.tu.ac.th improved drastically during the last few decadeab(&
Li Liang is with Department of Common and Gradustedies, 1). It should be noted that the data on waste g¢ioer
Sirindhorn  International Institute of Technology, halmasat per capita are the average number of each country.

University, P. O. Box 22 TU-Rangsit Post OfficeftfRanthani, 12121, .
Thailand. E-maillianglio8@amail.com However, there can be a vast differece betweenewast
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generation per capita in rural and urban areafhoftjh

consumption patterns

that

lead

solid waste management system to achieve its ration
not shown here, data collected suggest the chamge igoals toward regulating the production, sale, asel of

to generation ofEEE and subsequent disposal of E-waste generatésl. T

hazardous wastes. Change in consumption pattems caexpectation is based on that a higher environmental

be observed from the shift in structure of outpften

agriculture-based

to

industry-

and

Countries that have high proportion of industriatputs
have a tendency to produce a large quantity ofrdazas

Table 1 Selected basic socioeconomic indicators (2011) considered an

performance indicator provides a gauge as to hogech

policy goals.

service-based.country is to its established national environmknta

Next to Thailand, Vietham has the second highest
wastes; therefore, these countries should also ave GDP, human development index and environmental
place some mechanisms for HW management.

performance index as compared to Cambodia and Laos.
it is expected that Vietham would be
intermediary between Thailand and

Therefore,

Cambodia and Laos, to achieve the goal of deveippin

Indicator | Cambodia Laos | Thailand Vietnam comprehensive E-waste management system in the
Annual country.
Population 15 2.0 0.4 1.0
Growth (%) 4. TRANSBOUNDARY MOVEMENTS OF
HAZARDOUS WASTES
Urban 33.2 _ _ . .
Population 21.0 : 36.1 31.7 HW in the region can be grouped into two main tyjes
(%) (2010) waste and industrial waste. All countries in thiady
indicate the significance of E-waste problem; tfene
GDP the following analysis will focus mainly on E-wastad
EJBS"!s!;)? 12.875 | 8.289 345.649 123.961 e ysed electronic and electrical equipment (UEEE)
GDPcap 900 1,320 4972 1411 Table 2. Import control pﬁ\l;\;:y on secondhand and othr
(Uss) Cambodi
Growth rate 8.1 0 9 Items considereq an; %% Thailand Vietnam
7.1 A 5.
of GDP (%) (2010) Significant - E-wastg- Industrial|- Industrial
External hazardous wastes hazardous |hazardous
trade change waste waste
(%) g 1.358 | 1.6.1| 1.11.7 | 1.34.2 - E-waste |- E-waste
2.259 |2.17.6/ 2.19.1 | 2.25.8 Secondhand EEE
1. Export
2 ; Import control No Yes Yes
- ‘mpor Controlling N/A Permit Ban
Waste method needed
generation Secondhand commaodity being controlled
per capita 0.52 0.55 0.64 0.61 Air Conditioner - X X
(kg/cap/day) Cell Phone - X X
oeeony | - | x| x
i(?%\;e):apment 0.523 0.524| 0.682 0.593 CRT, LCD TV - X X
_ PC Ban X X
Environmen Printed Circuit X X
tal 29 / 9.98| 50.6 Board i
performance 55. n/a 59. 50.64 X (ncludes
index * X (CFC
. ; . | brand new
Refrigerator - contained ig CEC-R12
Source: Key Indicator for the Asia and the Pa&fd 2 controlled) i ba;med)
* UNDP Human Development Report 2011 [3] Restrictions on other HW
Table 1 further shows that based on the thregon exportto final|  No Yes No
socioeconomic indicators in GDP, human developmendisposal/recovery
index and environmental performance index, Thailend |on import for Yes Yes Yes
ahead of the other three neighboring countrieauiting | final disposal
Vietnam, Cambodia and Laos. Thailand with its highe |and/or recovery
GDP indicates a possibly higher EEE consumptioms,th |on transit No Yes Yes

may generate more E-waste than other countries.
However, due to its higher indices in both human Source:

Asian Network for

Prevention of

lllegal

development and environmental performance, ThailandTransboundary Movement of Hazardous Wastes 2012
is expected to have established or will establidietter
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adopted in Cambodia, Thailand, and Vietnam are show
in Table 2. As there is no regulation on UEEE in
Cambodia, it could be the source of UEEE movement i
the region as discussed in the next section reggurthe
movement of UEEE between Cambodia and Vietnam.

For Thailand, the importation of UEEE for the puspo
of retail or reuse, equipment shall be in the oidgi
conditions as being manufactured, and in use less 3
years from the manufacturing date. For recycling,
equipment must be economically worth recycling, its
importing amount should not exceed the capacitshef
recycling facility, and it must be imported fronetBasel
Convention countries.

The statistics on the import and export of HW facke
country are discussed below based on the dataahlail

Cambodia

Based on the inventory report [4], the trend onontgd
UEEE in Cambodia has changdegure 1 shows that
among the six types of UEEE imported, importatidn o
TV sets has gradually reduced in number while tfat
secondhand mobile phones has increased dramaticall
since 2004. The imported mobile phones have redinced
number in 2006 due to the fact that most people edm
afford to own mobile phones have already acquined t

phones. In general, there is a decreasing trend ir

imported UEEE due to two main reasons: 1) thos@lpeo
who are capable of buying UEEE have bought it dlyea

Thailand, with the highest GDP per capita among the
countries studied, has played important roles hmth
exporter and importer of hazardous wastes. In 260686,
country exported 20,420 tons of hazardous wastes
(UEEE), increasing from that of 17,340 tons exmbiite
2005. On the import side, the quantity imported has
significant differences, 5,925 tons and 5,379 iari2005
and 2006, respectively [5].

In terms of import and export of industrial HW, the
Thailand Department of Industrial Work reportect titwe
quantity of HW imported and exported had decreased
2009 compared with that of 200Bigure 2).
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Fig. 2. Statistics on industrial hazardous waste import and

and 2) people have switched to cheap brand-new EEExport

from China.

The imported UEEE will be distributed to the verslor
for repairing, reassembling or dismantling. Howeke
data on excess imported UEEE are difficult to abtéi
some cases, excess UEEE are illegally exporteddb s
countries as Vietnam. Information on illegal trekiing
of UEEE into Vietnam will be discussed later onthis
section.
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Fig. 1. Statistics on imported UEEE into the Kingdom ©
Cambodia in 2000-2006

Source: Technical Report on National Inventory of
UEEE in Cambodia, 2007

Thailand

Source: Thailand Department of Industrial Work 2010

Among the HW exported, electronics scraps are the
largest component followed by solder dross/tinyaod
ashes and residues. The destinations of the HWrexho
vary with the nature of business and the contaotsfi
involved. Most of the countries are in Asia, indhgl
Japan, Republic of Korea, Singapore, and China.

The imported HW is mainly electronic wastes,
electrical equipment, parts for industrial proceasd
used toners. The countries of origin include China,
Malaysia, and Singapore [6].

Vietnam

Cambodia and Vietham share certain common
characteristics in transboundary movement of HW.
Firstly, both countries have large quantity of UEEE
These products have short life span, contributireatly

to the generation of E-waste in the respective tmm
Secondly, both countries have strictly prohibitdd t
importation of HW. For the case of Vietham, UEEE is
also prohibited for final disposal/recovery butspecific
restrictions on the export of HW.

Shinkuma & Huong [7] stated in their study on
material flow of secondhand EEE and E-waste sanap i
Asia that although the import of secondhand EEEEnd
waste scrap is banned in Vietnam, there are coraditie
amount of the secondhand products available in the
markets. It is suspected that illegal movement & H
from China could have been responsible for the
availability of UEEE in the North Vietham while the
illegal movement from Cambodia could be used to
explain the similar situation found in the Soutleiiam.
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Auctions of UEEE in Phnom Penh have a number of country. The exportation shall be consistent with
Viethamese dealers participated in these aucti@s.sa the provisions and principle of the Basel
Although import of HW into the country is prohibite Convention.

the Viethamese government allows importation of
certain categories of scrap materials for use covery

as secondary materials for industrial productiofsoA
allowed by the Vietnamese government is to expaxt, H
which has been carried out with the prior consemtnf ~ Thailand
the receiving countries such as Singapore and Riepub
of Korea.

« Article 21: the importation of the hazardous waste
from abroad into the Kingdom of Cambodia is
strictly prohibited.

Although Thailand has no national definition of weas

used for the purpose of transboundary movement of
waste; however, the country uses the definition of
5. THE LEGISLATIVE FRAMEWORK hazardous waste for the purpose of transboundary
5.1 The Basal Convention movement management instead [10]. HW to be

) controlled for the import and export are definedthe
The Basel Convention on the Control of Transboundar |ist of hazardous substances specified in the Natibn

Movements of Hazardous Wastes and their Disposaf Ministry of Industry on List of Hazardous Sulbistas
aims to control the movement of HW by placing the (2003). The hazardous substances are divided mto f
responsibility for safe disposal of HW on its produat groups: 1) HW that is ignitable, corrosive, reagitoxic

the same time banning the export of HW to develppin ang |eachable substances; 2) HW from non-specific
countries [8]. It reg_ulates the transb_oundary MoMe  goyrces; 3) HW that are discarded as commercial
by two means, which are 1) the written Prior Infetm  chemjcal products, container residues, and spiltices;
Consent procedure, and 2) the environmentally soundynq 4) chemical wastes.

manner for the management and disposal of hazardous The country has also defined the UEEE and theispar
wastes. Examples of the wastes regulated by thelBas 5ng components as hazardous substances that aednee
Convention are biomedical and healthcare wastes) Us 5 pe controlled for import into the country. The
oils, used Iead_ acid batteries, persistent _orgpoikutant ~ imported UEEE shall follow strictly the procedure
wastes, chemical wastes, and electronic and eebtri gpecified in the Notification of the Department of
wastes. However, while the Convention regulates thejnqustrial Works on the Criteria for approval ofeth

movement of wastes, it does not extend to covelimport of UEEE into the Kingdom of Thailand (2003).
functioning secondhand goods and some E-waste sCrap|astic wastes require special consideration when

(even though the scrap contains materials underg pjected to transboundary movement issues.
controlled in Annex | of the Convention). _
All the countries studied have ratified the Basel Vietham

Convention with Laos being the latest country i0 € The Law on Environmental Protection of 2005 (effest

Conve_ntion in_ 2010. This explain_s the reason _fcar th in July 2006) defines the wastes are substancerin 6f
delay in planning and implementation of the Conimnt solid, liquid or gas that are discharged from
in Laos and also the lack of data availabilityetation to manufacturing processes, services, living actisitier

HW transboundary movement in that country. Datanfro  giher activities [11]. Hazardous wastes refer tastem
Laos will be shown only when available. that contain toxic, radioactive, inflammable, exgve,

5.2 Other relevant domestic laws abrasive, contagious, poisonous or else harmfuéerlia
] 2006 the Ministry of Natural Resource and Environtne
Cambodia issued the list of HW which consists of wastes tat

In Cambodia, HW is defined as any substances tieat a @ways HW and wastes that are suspicious to be HW
radioactive, explosive, toxic, inflammable, pathoige ~ (where further analysis on concentration is needtd)
irritating, corrosive, oxidizing, or other chemisakhich ~ should be noted that electric and electronic appéa

may cause danger to human and animal health orgtama are considered as HW. _ .

There are several regulations related to Hw government has made a decision on extended producer
management and control, Solid Waste Management Subesponsibility that will gradually require manufairs
Decree (1999), Water Quality Management Sub-Decree2Nd importers to take back and treat their soldipets.
(1999), and Air Pollution Control and Noise Disterb
Management Sub-Decree (2001), for instance. Apart6. ILLEGAL TRAFFICKING OF HW
from these regulations there are also other messuieh lllegal imports cases do exist in all countriesdiving

as licensed charges for some industries to handle H various types of hazardous wastes (€.g., mercusyewn
The Sub-Decree on solid waste management has gampodia, lead acid batteries in Vietnam and Thdila
provision on the export and import issues of HW. and used electronic appliances and waste plastics i
« Article 20: the exportation of the hazardous waste Thailand). Countries with sea ports tend to sufferre
from the Kingdom of Cambodia to abroad could from the illegal transboundary movement as large
be conducted if there are and agreement from theamount of containers entering at each port dailylevh
Ministry of Environment, export license from the only limited number of containers can be inspected.
ministry of Trade and permit from the import lllegal movement of HW makes it difficult to estitea
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the real status of HW movement as there is a lgege
between the data with and without including thod4' H

Table 3. Regulation and management strategies of HW.
Adapted from [8]

moved through illegal trafficking.

7. MANAGEMENT MECHANISMS EMPLOYED

Mechanisms employed in the HW management vary
from country to country; however, it can be dividatb

4 major groups. The first mechanism is to adopt
legislation to manage HW. For all countries, the
regulations on HW do exist however; the level of
enforcement may vary. For example, Thailand does ha
legislative measure to control the import of UEKTE &s
parts/components. Importation of UEEE is allowetlyon
for 1) activities of resale, reuse, repair/refunbiss its
original purposes, 2) disassembling and recyclelirey

with different conditions, and 3) only from parti@sthe
Basel Convention.

The second mechanism is to establish HW inventory i
order to be able to track and properly design the
management system that will be appropriate foldbal
conditions. Management system such as data regortin
system, tracking system and prior informed consen
process should be employed.

The third mechanism is to collect HW separately.
Therefore, capacity building of local authoritieada

citizens to raise their awareness and understanding
various types of HW should be of importance.

The fourth mechanism is on the waste treatmen
system and facilities. In terms of the treatmerilits,
Thailand has the highest number of HW related ifasl
(as of 2009): 139 for HW treatment, 962 for segtiega
and disposal, and 255 for recycling [5]. Vietnarsoahas
set up a number of such facilities. Cambodia andsLa
should also plan for establishing their requirezhtment
facilities.

Table 3 shows the status of regulation and
management strategies in some developing Asiaf
countries. It should be noted that the originaldalas
made for the E-waste stream; however, the author
adapted it to cover the other type of HW as well.

Table 3 shows that the status of HW management i
each country still has room for improvement. Thédre
the HW facility in a country, the higher the podiip
would be to reduce HW transboundary movement.

8. CONCLUSION

Level 1 2 3 4
Practice | Rudimentary® > Best
Legal Legal Legal Some Full
Eramewot framewo | framewor | enforcemen enforce
Kk rk does |ktobe |tbutlegal |ment

not exist | issued or |framework | and best
enforced [is not practice
in the evenly
near conducted
future
KHM, THA
VNM
Inventory | Inventor | HW All HW HW
y for inventory |inventory |inventor
MSW is under |existbut |y exist
exist but | planning |lack of and
not for |and some data | publicly
HW preparatio availabl
n e
VNM THA,
KHM
Collectio |Unregulal HW is Collection |Collecti
n of HW |ted collected |system on
Pick up |by local |exists and |system
of HW | mechanis|leads to fully
only the | ms, some| env. sound | operated
valuable | pilot disposal
items  |project
KHM, THA
VNM
Recycling| Only There is a Some State-of-
Technolo | recyclabl| plan to setfacilities | the-
ay e and up HW |exist, can |facilities
B reusable |facilities |accommod|can
HW is ate some |accomm
k reused HW odate all
by local HW in
the
country
KHM THA,
VNM

The quantity of hazardous wastes generated tends
increase at an alarming rate in most countries. évew
the nature of the wastes generated varies withtdean
wastes of industrial origin for Thailand and Viatmaand
UEEE for Cambodia, Laos, and Vietham. Inappropriate
treatment or lack of treatment facility remains
problematic in most countries. Lack of treatmermiliiy
leads to export of HW and illegally transboundary
movement.

Riote: KHM-Cambodia, THA-Thailand, and VNM-
Vietham

Majority of the countries in the GMS do not have
complete set of data on generation, export or impbr
HW. HW inventory data/secondhand EEE inventory is
needed both for the management of HW at the ndtiona
level and for the development of international ppli
Most countries in the region have their own nationa
laws/regulations to manage transboundary movement o
HW and other wastes; however, specific laws and
regulations are still needed for specific itemshsas
UEEE, which is not considered as waste and is not
controlled by HW regulations.
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Most countries have been taking measures for

reducing the tranboundary movement of hazardous

wastes, including the ban on the import of hazasdou
wastes. However, due to the lack of infrastructareW
management, illegal trafficking of waste is stitheo of
the most important environmental concerns in tlggore
International cooperation should be strengthenextder

for

effective monitoring and control of the illegal

movements of HW.

(1]

(2]

(3]
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e, The Perspectives to Enhance an Effective Human Rasce
& Y % Management (HRM) through Compensatory Consumption
3 3 ¥ within a Chronic Life: CaseStudy of HIV -infected Patient:

c;”’n,,/o Tawamin Kruasom and Sumalee Ngeoywijit
a1

Abstract— The purpose of the present study was to explorecliagacteristics related to consumption behavior of
people particularly in a chronic situation occurgnin human life. The case of HIV-infected patients selected
purposively by which snowball sampling techniqua. iA-depth interview through semi-structural intew was
conducted. The results show that the HIV-infectatiepts try to compensate or fulfill an individugeling under a
chronic circumstance of their life by concerninghalboth physical needs and psychological needsindasonfidential
group or community of HIV-infected patients is aessity. Moreover, the true information should beviged for HIV-
infected patients such as how to live with HIV, howiake strictly medicine or any effects afteringkmedicineThat
means the effective human resource managemennveticase of a chronic life as HIV-infected patiesit®uld be
mentioned seriously in the characteristics of congpgory consumption in order to abate their stresdulfill their
self-esteem or self-actualization.

Keywords— Human resource management, compensatory consumption, chronic life, HIV-infected patient, HRM,
HIV.

consumption of an individual are done through many

1. INTRODUCTION ways in order to satisfy his or her ne¢ti4], [15], [16]
. _ Consumers make a decision to consume goods and

In the past, the valuable resources which were lgnain gojce not only on functionality but they concerith
influential to any firms were classified into twactors style, image and quality as welL7]. In Psychology
nhamely f|?ance arr:d t_echrlwology.l Lagler,_humgn FeSOIFC  pHaradigm, consumption can be indicated into thérfge
the one factor t ?t IS aiso valuable in order tez;te powerful and powerless of an individjaB]. Besides, in
pompetltlvene?sh or any organ|zgt|org$1, [2]. T eh' the digital revolution, consumers take more rotehiir
importance of human resource is driven in WNICh .5nacities namely increasing buying power, having a
characterizing as valuable, rare, inimitable and-no greater of variety of goods and services, entermgh
substitutablg[3], [4]. Terminologically, human resource yeener information, getting easily in interactiptacing
(.HR) IS def!ned as a person who has Worke.d .for anYand receiving orders, and having higher ability in
firms by using both of knowledge and potentialittés  ;,nharing products and servicgss]. Also, with the
drive f|_rm’s performance throug purposes, m_|SS|aneI . economic development is a process to make a vast
strateg|e§[5]. Moreover,_ HR has other_functlons as in change in consumer’ cultures and val{g]. Thus, the
establishing or regulating the strategies to rem effective marketing strategies are needed to luimch
company’s goal§6]. Importantly, HR is urged as a kind order to encourage consumézs]
of one capital that contains of knowledge, skillsda — according to consumption has related to both phasic
abilities [7], [8], [9]. In short, HR is a very important oeqs and abstract needs, there are many studtes in
capital in order to enhance objectives, missiond an area of consumer researcl2l]. The concept of
strategies of any firms effectively. Also, HR casise 1 hensatory consumption is used as a part of riagke
conduct competitiveness with any competitors inchhi academics and consumer resed®. However, there
related business as w@dl, [1], [8]. _was not widely studied23]. The studies that possibly

Consumption is an important activity _for .human life  related with compensatory consumption are mentigmed
The referenceﬁlO] argues that consumption is a process contemporary study22], [24], [23] In contemporary
to sat|sfy_ our basic _nee:js for su_rv_|val. Interegin study, compensatory consumption is related witheioth
con_sumptlr:)n process |s’as|(f) andggnvn_y to constand areas in consumer research; for instance, compulsiv
maintain the consumers” self and i ent[t;_t], [12]’_[13]' buying [25], addictive consumptiof6], self-gift giving
With the global changes, the various kinds of [27], [28], compensatory eating behavif29], mood
repair [30], [31] and conspicuous consumptifd2]. So
that, the concept of compensatory consumption is a
complicated area in consumer behavi@3]. It is

Tawamin Kruasom is candidate in D.B.A Program abikikaen  therefore the more researches have to be progressed
University, Khon Kaen, Thailand and a lecturer ¢ tFaculty of For the current study, the definition by Woodryie]
Management Science, Ubon Ratchathani Universitgjlaid. and Woodruffe-Burton [24] in addressing clearly

Sumalee Ngeoywijit (corresponding author) is leetwat the Faculty d tandi bout t ti
of Management Science, Ubon Ratchathani Universityailand. understanding about compensatory consumpton was

Address: 777/9 Moo 6, Kham Yai, Muang District, WoRatchathani ~ €mployed. They mentioned that the compensatory
Province 34000. Tel. +66-86-8687010, E-mailvamin@hotmail.com  consumption was referred to an engagement by wich
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person felt a need, lack or desire but he was blet @
satisfy himself primarily at that time so he sougttter
choices to fulfill that feelings. Additionally, wit the
broader concept of compensatory consumption, “lagk”
related in terms of self-esteem, confidence, pa&ign
happiness or other emotional pressy@?], [24].
Basically, the normal situation in human daily lifes
selected to study the behaviors of an individuabrider
to compensate his feelings (e.g. the studid22f [24],
[23], [18], [12] etc.). Unfortunately, it was little in study
in how individual compensated his emotional deficit
chronic situation by which the perspectives of consr
behavior. This is because,
circumstance is taken widely in health care or waec
and medical therapy (e.g. the study of the refer§3ig],
[34], [35], [36], [37], [38], [39], [40], [41] etc.).
Therefore, the aim of the present study is to expla
how individuals behave when they face with a cheoni
situation. The case of HIV-infected patients thapthys
through the stigma following Thai contexts was
mentioned36], [41].

This paper is structured into five main sectionke T
first part is presented the literature review ofatige

has badly affected to all aspects of patients’.liVhey
also mentioned to the influences of social and
psychological dimension that progressed from people
surrounding HIV-infected patients. Although in
international perception following the commitment
organized by The United Nation (UN) was announced i
the suitable implementation to the HIV or AIDS patis,
it had not been completed effectively in Thaild&6].
Terminologically, Liamputtong, Haritavorn, and
Kiatying-Angsulee[35] argue that stigma is a social
process that affects by the condition from cultinstory
and situation. It is also displayed through thdifigeof

the study of chronicshame and guilt. Similarly with the study of Zh@9], it

was found that sociocultural belief, value and rwra
within a specific context play the important role i
constructing stigma. According to Thon{a$], there are
three dimensions of stigma. First, it is self-stigihat
generated by self-blame or self-deprecation. Sedbisl
perceived stigma that occurred by the surroundeapfe
become fear. Third, enacted stigma, it occurs when
someone is actively discriminated against. The
expression of stigma can be mentioned in gossifmabe
abuse and distance of healthy people to HIV-infitcte

issue in human resource management, HIV and AlDSpatientg50].

stigma in Thai contexts, and compensatory consampti
The methodology section explains the data collachip
using an in-depth interview. Also, with the findsds
then further explained. Fourthly, it is the sectioh

Especially, in Thailand, the level of acceptance an
understanding in HIV or AIDS patients are not
completed. The HIV or AIDS patients are seen
dangerous. It is therefore within Thai contextssistill

summary and conclusion. Finally, the limitation and generating pressure that can shift to be problemati

future study is also discussed.

2. LITERATURE REVIEW
2.1 Human Resource Management (HRM)

The effective management within a firm is a fadtoat
drives people working completely and effectively.
Human Resource Management (HRM) is
implementation concerned with human managerf@&nt
In general practice, it contains of many procedsssh
as launching any policies, planning in practicesl an

situation for HIV-infected and AIDS patienf$1]. With
above reviews, it is very interested to investigateow
HIV-infected patients behave in order to relievelad
feelings.

2.3 Compensatory Consumption
With the summary of Woodruffe-Burton and Elli¢283],

the they stated that Dichtg¢b1] had identified to the term of

compensatory consumption earlier but there wasmeo o
to investigate further. Later on, there was Gror{B®)
who wrote the paper in capturing of theories and

designing any systems by which affected to theconcepts of compensatory behaviors. He did spgciall

behaviors, attitudes and potentiality of employeghin
a firm [42]. This progress aims to establish
competitiveness as well43]. Additionally, Nickels,
McHugh and McHugh[15] states that HRM is the

from a consumer and consumption perspective bytwhic
a critical sociology of consumptiof23]. On the same
way, Woodruffe [22] summarized that Gronmo had
focused on understanding how consumers were

process in consideration of the importance of humanmotivated to satisfy of their needs. By definition,

resource. Then, the other processes will be foltbgtech
as recruiting, selecting, developing, motivating,
evaluating, compensating, and scheduling. Thesgeabo
process are implemented in order to reach the dirm’
goals. As a result, HRM is the process concerndd wi
human resource in order to drive an employee tohrea
his knowledge, skills and potentiality for reachitige
firm’s objectives.

2.2 HIV and AIDS Stigma in Thai Contexts

In fact, in 1984, the first case of AIDS was diaged in
Thailand[44], [35], [37]. Presently, the rapid increase in
the amount of new HIV infection has been recordimg
Thailand[45], [46], [47], [41] Importantly, Latkin et al.
[48] and Khumsaen et gl1] discussed that HIV iliness
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Gronmo[52, p. 68]defined the compensatory consumer
behavior as “an reaction to, and as an attemptaticernp
for, a general lack of esteem or self-actualization
Additionally, there was a study in exploring eating
behavior as compensatory consumption. That is
Woodruffe-Burton and Elliot{23, p. 76)who defined
the term of compensatory consumption as given helow

“The phenomenon is that a lack of X could be curgd
a supply of X, but may also be cured by a supply. df
Y is used, this process is called compensation”

Moreover, Gould[53] argued that the concept of
compensatory consumption was linked with mood
management. Similarly, Woodruff¢22] investigated
compensatory consumption with shopping behavior. In
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this study, the authors concluded that compensatoryrhailand. The interview was taken secretly on an
consumption were displayed through various kinds ofindividual basis in strict confidence and was haetdthe
activity such as eating, meeting with other people,average of one to two hours. For the present $emsit
shopping, giving gift etc. It is therefore compensga research, each key informant was paid by 300 baht i
consumption is usually seen as a regular or routineorder to support his transportation and food. tvehthe
consumer activityf22], [23]. Besides, Cohen and Areni respect of researcher to their time and knowle@dg.

[31] and Elliott [26] stated that the regular or normal The interview was tape recorded and the respondent
consumption was an important function in order to offered the opportunity to view the transcripts.siges,
maintain a positive mood of consumers or it was athe key informants were informed that the refugal t

process to repair negatively emotional status.
Additionally, Woodruffe-Burton [24] pointed out
similarly with Woodruffe [22] for the definition of

participate in the study would not affect theirecar
For the present study, there were five intervievtbas
agreed to participate after introduction. The derapbic

compensatory consumption as the process of a persodata of each person was addressed in Table 1tlfioalk
seeking and using an alternative means to fulfill consideration, the names and workplaces of thene wer
individual's need, lack or desire which he canraitsy supposed.

primarily. Additionally, Purinton [12] stated that

compensatory consumption occurred when a person Table 1. The Demographic Data of Key Informants

facing an obstacle to fill his need and substithte

consumer goods and/or services. Years of HIV-
With the existing literature on compensatory | Name | Age| Occupation infected

consumption and other aspects of consumer behavior, (Started from

found that there were many areas related with first detection)

compensatory consumption. The studies that possibly pmr. A 37 Graphic 13

related with compensatory consumption are mentiomed Engineer

contemporary studj?2], [24], [23]. For instance, there

are compulsive buyinges], [54], [55], [56], [57], [58], | .M@-B | 39 Teacher 8

[59], [19], [60], addictive consumptiof6l], [26], self- Mrs. C 30 | Owned Business 6

gift giving [62], [21], [27], [63], [28] compensatory Mrs. D 27 Civil Servant

eating behaviof29], mood repairf30], [31], [64] and

conspicuous consumpti¢@2], [65], [12], [18] Mr. E 20 Student

Importantly, with the broader concept that are
addressed above, for this study the definition of4. RESULTS
compensatory consumption is defined as whenever
person feels a need, lack or desire; however, haata
satisfy in the primarily at that moment so he vedlek
other choices to fulfill it completely latg23]. Besides,
compensatory consumption is related in terms of sel
esteem, confidence, patience, happiness or othe
emotional pressure as w¢H2], [24]. On the same way,
it mentions to an individual attempts to shift pexhatic
situation to unproblematic situation through vasiou
kinds of behavior§l2].

6‘Stigmatization is a very important circumstancet tha
caused mainly effect in order to have normal living
HIV-infected patients in Thailand. lliness as hayidlV
affects directly to patients in losing their sedfi@em and
§elf-actualization through the social acceptancel an
understanding. Mood of HIV-infected patients sholdd
managed sensitively for this iss{&3]. Moreover, with
the sight of other people in the Thai society, HIV-
infected patients have to behave or react in otder
compensate the feeling in losing self-esteem of- sel
3 METHODOLOGY actualization{52], [22], [24].

This study uses an inductive appro468], [67] with a “When the doctor told me that | have HIV, everythin
case study of a chronic circumstance of HIV-infdcte surrounding me is dark. My brain is likely closéthis
patients in Thailand in order to gain rich textegeand  event makes me extremely upset and awful with the
better understanding. Moreover, the various methodduture. | think about suicide at the first time base | do

were used to ensure the reliability and validity tbé
present study68], [69]. For triangulation typologies, the
observers, theory and methodological triangulati@me
employed [70], [67]. The in-depth interview through
semi-structured pattern and a re-call by telephoaese
utilized for this study.

The sampling method is purposive which
characterizing of interpretive research and a smatiwb
sampling technique is used to seek new key infotsnan
The key informants were interviewed by Thai languag
Importantly, the ethical consideration was takenthosy

really know that this disease cannot cure anymdfs.
likely waiting for death. .... | don’t want to tehis issue
to anyone even if my parentgMr. A)

“...Umm...it's hard to believe that | have got HIVidt
an extremely terrible event for my life. It makes lose
confidence to survive or talk to the public. It reakme
get terrible headache for this issue as we{Mr. B.)

“l was detected that | had got HIV when | had chastk
annual health. At first that the doctor told meemithing

approval of the Ethical Committee in the Faculty of surrounding me was dark. | feel very uncomfortalble.
Management Science, Ubon Ratchathani University,cannot hear anything for a while. | looked forwaoddo
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suicide. | don’t think that | can survive publiclyith
HIV.” (Mrs. C)

“... Although | do really understand what HIV is, at
that time | cannot control myself. | am shy and teago
publicly. I don’t want my parents to know this issu

hospital when my doctor scheduled. It is the gadotet
for sharing any issue happened in my life to mgniin
the group” (Mrs. C and Mrs. D)

“...I always chat with my close friends who got HIV
same me through internet. It makes us happy and

don’'t want to get any bad gossip from my friends or relaxed. Basically, our issues are not only ounels but

neighbors.”(Mrs. D)

“l am not expected that I'll get HIV. | cry and kee
myself in my room a few day. | don’t go to clagsarinot
eat and don’t want to see anyone. I'm shy and dfiai
everything such as how can | survive with the sifiy.
It makes me feel very seriouslyNr. E)

The results reveal that the all HIV-infected patsen
need to fulfill their feelings by behaving in vau®ways
such as concentrating with more doing exercise,imgak
merit, doing meditation, selecting in using a dfiedi
cosmetic product, eating healthy food or vitamins. e
Some of them select to continue study in higheellede
believes that having higher degree can fulfill badf-
esteem and self-actualization. As a result, obtgiror
substituting with a satisfied goods and/or serviaa be
displayed as a kind of compensatory consumpjtij,
[24], [23], [12]

“After | got HIV, | always play any sports such as
jogging or basketball. I'd like to be strong. Besau've
learn that if I'm strong, | can live similarly wittthe
normal people” (Mr. A & Mr. E)

we talk generally. Sometime we want to forget ie W
help together to find out some information aboui/HI
such as how to interpret the amount of CD4 or vieald

in our blood. | do really want to thank my all finigs in
our group that cheer me up with this serious iSs(Mr.

A)

“...I came to join the group organized by the hodpita
I am in the Group 32. We know each other well.irst f
we are shy to talk together, but later, we cameb¢o
closer. Sharing in any problems and pressuresvsags
mentioned. It can reduce my stress. I'm happy tieate
is a good listener with my critical problem.” (MB)

Therefore, the concerns circumstance with both
physical needs and mental needs are very impoftant
HIV-infected patient§41]. Importantly, the confidential
group of HIV-infected patient is also needed tovjite
trust and some beneficial information in real pict
[35]. It is therefore giving the true information fol\H
infected patients is very important such as howive
with HIV, how to take strictly medicine or any efte
after taking medicine.

“...Of course, for surviving, | need to eat healtopd

“...Yes, | often go to make merit such as makingand do more exercise. ...Also, | have to control rimgm
donation for a temple nearby my house or supportingto accept what happened in my life.” (Mr. A & Mr) B

scholarship for students. It can make me happyfast

better when the other people talk to me in the good “Having friends in both of HIV and non-HIV-infected

way.” (Mrs. C)

“l like to go some place to do the mediation. Iinca
make me forget my iliness. It also makes me uratetst
how our life is. | think it is the best way to regumy
pressure.” (Mrs. D.)

“...I always go shopping with some qualified product
such as body lotion, skin protection product, vitasn
etc. | don't want my skin to be dark. | always read/
information through printed materials or internetrf
finding how to live with HIV for a long time perigd
(Mr. B & Mrs. C)

“...For me, I'd like to study in Master Degree. I€an
do that, I'll be more confident to live. Now, | didtell
anybody that | get HIV. I'd like to let them knokat
even though | got HIV, | can succeed...” (Mr. A.)

Additionally, having confidential community for HV
infected patient is beneficial in sharing or exajiag
any opinion in HIV[35]. Having group also reduces HIV
patients’ stress or anxiety as well.

“l prefer to have group of HIV patient but it hae t
progress secretly. I'm happy to join my group aé th
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is advantage for me. | don’t want to be strange.waht
to have friends for sharing any ideas especiallthvie
person who is in the same situation” (Mrs. D & Ni)

“We do really need the true information about our
illness. Sometime we don't understand how to take
medicine or interpret some data after blood chegkin
Importantly, the effect following taking medicinashto
be discussed clearly enough...” (Mr. A & Mrs. B & Mrs
C)

5. SUMMARY AND CONCLUSION

The key informants from the present study reveat th
even though the HIV makes them facing stigmatizatio
and lose self-esteem or self-actualization, ancéffe
human resource management has to be considered
seriously as well. This is because with the effestess
of medical treatments, the HIV-infected patientsena
longer and higher quality of liff88], [40]. Moreover, in
Thailand, by the support of both the National Healt
Security Office (NHSO) (see more details in the
reference[71] and Social Security Office (SSO) (see
more details inthe reference[72], it makes widely
opportunity to obtain a qualified medical treatmésrin
both private and public hospitals. In the futuspeially
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with the bigger of patients, an effective HRM iseded  The different sampling group and event may be
for HIV-infected patients in Thailan®9]. Alternatively, addressed in various characteristics in order terpnet
the related procedure can be applied for othernibro the compensatory consumption behaviors.
situation as well.

The HIV-infected patients try to compensate orillulf REFFERENCES
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