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Abstract

This article aimed to (1) study the product design's impact on customer satisfaction through
the sustainability and manufacturing costs of OTOPs entrepreneurs and (2) develop and validate a
causal relationship model. This study was quantitative research. The population was 5 stars for
OTOP manufacturers in Thailand. The research used 600 questionnaires to collect data. The
researcher collected data through purposive sampling and stratified sampling. Statistical analysis
used descriptive statistics analysis, confirmatory factor analysis, and structural equation model
analysis.

The results of this research were: (1) the development of the causal relationship models
consisted of 5 components: 1) product design; 2) manufacturing cost; 3) sustainability; and 4)
customer satisfaction, and the model was consistent with the empirical data. The statistics showed
CFl = 0.927, NFI = 0.901, TLI = 0.918, IFI = 0.927, and RMR = 0.037. The final predictive
coefficient was 0.48, indicating that the variables in the model can explain the variance of
customer satisfaction by 48 percent., and (2) the product design had a significant, positive indirect
effect on customer satisfaction through manufacturing cost and sustainability. The finding of the
research is that product design for sustainable customer satisfaction can be determined by
aesthetics, circular economy, consumption of resources, cost, customer requirement, distribution,
environment, material selected, performance function, and price.

Keywords: sustainability; product design; manufacturing cost; customer satisfaction; OTOPs
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Wa® (Manufacturing_Cost) 3) mmﬁawﬁwmqﬂﬁﬁ (Customer_Satisfaction) Lae 4) AaNETaE s
(Sustainability) Tmﬂ"ﬂy@ﬁﬂmuLﬁuLLuummm:mmﬂ'ﬂ 5 92A1

AN3ASINBUANATNLAGZE D

AITADUAMHATIBUTEM (Content Validity)‘[mmﬂumjﬁm%ﬁiy FI49U 3 A NIAT
ﬁﬁﬁmwm»mmﬁy@wm‘ﬂy@ﬁﬂmuﬁ’ui’mqﬂ‘j:mﬁﬂmmﬁﬁﬂ (Index of Congruence %38 10C)
7 10C 95321974 0.67-1.00 A7nsiuiNAIAIEas (Reliabiity) Taanaassly (Try out
AUNQUEHARRWAMTIFIIL anTlINARF N F2AUAIN9 5 A1 F1uau 30 918 waBNIIA
andeiulne ledaniAtdnlseanssanilnedani1sAuanieeenseutTa (Cronbach’s Alpha)
WL21 N1TDBNULUKNARA U (Product_Design) A1 0.916 ARNUNITHAR (Manufacturing_Cost)
fimn 0.772 mwﬁawﬂwmgwﬁyﬁ (Customer_Satisfaction) A1 0.807 wazAINTI8
(Sustainability) fiAn 0.887 efAraziuaa@aiiudu 0.7 ynae feruuuasunINENIATgIH
Tunaillefureyatunasunala (Hoir et o, 2014)
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NAINAATDIT 32U 5 A1 Ae Uszinnaesly 1e9AnuAg 29971528 S1u9U 30 Faaen,
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afiAIBsLTEE (Descriptive Statistics) Trlunnsussnenantsiinsizivayaidosn T
Tsadm Avpand (Frequency) LAZIDYNY (Percentage) aT1FIBIB1UNI (Inferential Statistics) Tar
N198LATITNEIALTZNDLIEIE s (Confirmatory factor analysis) LAZNITALATIZA LN LARENNNS
TA39379 (Structural Equation Model: SEM) 1 nadat A uannnaasnannausznatsliing
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CFI, TLI ua¥ IFl > 0.90 (Hair et al., 2014); A1&@# NFI > 0.90 48z RMR > 0.05 (Diamantopoulos
& Siguaw, 2000)
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Tmyﬂmﬂmi@@mmuwmﬂm%uu ﬂizmumﬁﬁmcﬂmﬁqmﬁ@ NFARIA IDURL 34.0

1. HANIRBHIUAZATITEDUAIHIBAARDILE AR ATTNANAWE BIa1e BVEWazes

v 1 J
o

N1998N L UNAAS DT AaAERenelaae9gnal NIHAHEIELLAZ AW HATTHA AYE Y
wusznaunslenal dulszmalne uazdauladunelaileasunedaunsuls wanslumisndi 4

1.1, wua liAs AN AR USIBIE MR TR TY Usznouade 4 Jads AGd 1) n1g
@ﬂmmumﬁmﬁ’meﬁ (Product_Design) 2) @Tuv;umﬁw?m (Manufacturing_Cost) 3) AruRanelare
’Qﬂvﬁyﬁ (Customer_Satisfaction) Lway 4) m’m&‘jﬁu (Sustainability)

1.2. N@m’imwf&ﬂuﬂ')’INGl’NL%\iTﬂ'NN’;NﬁTfm Confirmatory Factor Analysis (CFA) 311
mMeAnsIziAsdaiensraennansnne i wan Faudsulndafianisnsiasaunans
Bosiusanp9iauL5ura(Composite Relidbility, CR) #1191 0.70 waziiAn Cronbach’s Alpha
#nN91 0.70 AsaqUlann nadndausunsianse iulumadpamsideade (Har et al., 2014)

1.3. N193LATIZRANATBIFaRAAEY (Convergent Validity) Wuan faul U9y nAas
éf]m?ﬁ'mmmwLLﬂﬁﬂﬁquﬁgﬂﬂfT@Thy (Average Variance Extracted, AVE) #1191 0.40 ﬁmqﬂfﬁy

2 fHaupsaBernnanansiwnsoudsudsaasiioluaa (Har et dl., 2014)
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1.4. NMN9AATIEAANKE BT a2 89fauUs8nA A (Indicator Reliobility) Wuan fiauwtls
Fanalayndafiatnisnaseuiiinesalsznauniauan (Outer Loadings) #1nN37 0.50 Wam

AU TFING ATIIANA W AR AINWEete (Hair et al., 2014)

A15199 4 N@ﬂ’]iﬁ]ﬁ’]@ﬂ’ﬂu@]’)’]ﬂ@]‘é\iL%GTW?\?N‘J’N@'JEI CFA ATAMNIZDNUABILLLNBLDIN AN Composite

Reliability (CR) LL@Z(ﬁﬁ Average Variance Extracted (AVE)

Fanulsusl Conbrach's CR AVE Construct Validity 2 CFA

uREILE alpha CFl TL  IFl NFI  RMR
Product_Design 0.940 0.933 0.584 0.981 0.964 0.981 0.976 0.027
PD1 : ANFNTNAINAIENIN Outer Loading = 0.808%***; R? = 0.310
PD2 : Anflaflananimangianyuieu Outer Loading = 0.857***; R* = 0.472
PD3 : Anflefenslansnennssssnes Outer Loading = 0.829%***; R? = 0.557
PD4 : Anflefamuyi Outer Loading = 0.792%*%; R? = 0.532
PD5 : ﬁflﬁqﬁqmqmymmﬁﬂmqﬂﬁﬁ Outer Loading = 0.869***; R? = 0.508
PD6 : FnfleflannsnszansAuanse Outer Loading = 0.713***; R? = 0.755
PD7 : AnflefivRvnanany Outer Loading = 0.729***; R? = 0.627
PD11 : ﬁﬁﬁdﬁdﬂﬂ‘ilﬁﬂﬂ?‘?}/ﬁ/ﬁ]qﬁu Outer Loading = 0.747***; R? = 0.687
PD12 : AflefenstEaTua AR TN Outer Loading = 0.687***; R? = 0.734
PD13 : AnfletiesiAnang Outer Loading = 0.557***; R? = 0.652
Manufacturing_Cost 0.937 0.933 0.700 0.967 0.930 0.968 0.965 0.028

C1 : ayuantrenefiganudngiu

C2:

c3

C4:

c5

C6 :

a

q

aWWAN lEaneAgaiuaLs

auuAasIanUlng

a

L A 15991 ARIANAN ARITRGAL

9

ANYUATLINFISNEIUATENTNT FUNTH

L ARYIUNNTUANITIANTT BTAANT HIATIUANY

Outer Loading = 0.909%***; R? = 0.627
Outer Loading = 0.831***; R? = 0.561
Outer Loading = 0.899***; R? = 0.808
Outer Loading = 0.749%***; R? = 0.690
Outer Loading = 0.792***; R* = 0.826

Outer Loading = 0.828%**; R? = 0.686
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A1519% 4 (7B)

835

Aauilsuels Conbrach's CR AVE Construct Validity T%s: CFA

uazdaleE alpha CFl TLL  IFl NFl  RMR
Customer_Satisfaction 0.788 0.783 0.425 0.983 0.957 0.983 0.978 0.015
CST @ NINAUNTONARTOaTIEN Outer Loading = 0.737***; R? = 0.306
€S2 : finnaungswans o Outer Loading = 0.556***; R* = 0.641
CS3 : AMNNYDIHARA DI ATIANTAT AN Outer Loading = 0.571***; R* = 0.326
CS4 : ADANHOLLIBINAATUNATINTANAN TS Outer Loading = 0.800***; R* = 0.309
CS5 : Wandumimmnilansssuiignatenis Outer Loading = 0.553%**; R* = 0.542
Sustainability 0.952 0973 0.672 0.939 0.909 0.939 0.932 0.027

Sus_Eco : ANENEIUAIATEEAY

Sus_Soci : AMNESENANLFIAN

Sus_Env : AMHENEUANURILIAADH

SE1

SE2 :

SE3

SE4 :

SE5

SEE1

SEE2 :

SEE3

SEE4 :

SEEB

SST:

SS2 .
SS3 .
SS4

SS5

@

: Nqu‘ii‘lLﬁUT@LLN%W@JWWYﬂ@ﬂ’NﬂGHH

a_ o a T S YolA4 A ¥
NAFNUNNLTY ﬂ%uLLﬂ$@Nﬂ7LN@LWEUmu‘VJu

: mﬁmﬁ’mmﬁw‘mﬂfmmﬂmﬁmﬂ

~ o ¢ ¥ — Yo v
NRANTUTINT ﬂfJ’WNW\‘iW@T@T‘ﬂﬂU@uﬂﬂW

o < A 4 o : 4 o
: N@Wﬂm"WLWUTGl‘W‘JﬂNﬂUQ\? BIARNBNLRSIAN

: WA FINanINIMNNTUABENNTEEUN TN
o o ! o ¥ o Y oo

nARTmAaain anUBanmn A
: naRSTmEaawi anFunmnianisted

a o/ (d ! o ¥ =y a
nARTomdaniin anUBunnnaifinoes
: nARSmEaai Y anFinamafiugAuanany

a o a' 0o & YY 4 a Aa
HARTNE A D ASanINEIRTiR

A o Tl o T”v a = 'a
nARSUnERIN I IndsANTANANNYRTITN WTiEN
naRounsanwinindiandiaanuiuegivasasit
nanouniawi bfan1sassemlugne

nARSounSFmIUaHlAsInTRTH Y

Outer Loading = 1.012***; R? = 0.954

Outer Loading = 0.970%***; R? = 0.941
Outer Loading = 0.977***; R? = 1.025
Outer Loading = 0.643***; R? = 0.516
Outer Loading = 0.578***; R? = 0.728
Outer Loading = 0.657***; R? = 0.387
Outer Loading = 0.788***; R? = 0.476
Outer Loading = 0.867***; R? = 0.783
Outer Loading = 0.885%**; R? = 0.752
Outer Loading = 0.690%***; R? = 0.621
Outer Loading = 0.622%***; R? = 0.432
Outer Loading = 0.853***; R? = 0.334
Outer Loading = 0.718***; R? = 0.413

Outer Loading = 0.841***; R? = 0.712

Outer Loading = 0.885***; R* = 0.729
Outer Loading = 0.892***; R? = 0.796
Outer Loading = 0.854***; R? = 0.783

Outer Loading = 0.844***; R? = 0.708
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DE IE TE DE IE TE DE IE TE
Product__Design 0.340%** - 0.047** 0.259***  0.163**  0.047**  0.629*** 0.054** 0.033*
Manufacturing__Cost - - - 0.481%** - 0.047* - 0.062**  0.023**
Sustainability - - - - - - 0.129** - 0.046**
AdnarAvisnnawennai (R) 0.116 0.382 0.481

ARG ***p < 0.001, **p < 0.01,*p < 0.05, DE = BNEWan9maY, IE = Bnnanivnaw, TE = 8nTnasau

1 P o 1 o v 1
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s¢@u 0.001 Tasfiasinmsiniadawndy 0.259, ABVEnNanNAT9BIuINAaAITHRINa 19289
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