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Enhance Delivery Efficiency Case Study of Domestic Parcel Delivery
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Abstract

The rapid growth of e-commerce and increasing popularity of organic food products have
accelerated the expansion of organic brown rice nose cookies business. However, a critical challenge
emerges in product damage during parcel delivery, significantly affecting product quality, customer
satisfaction, and competitive advantage. Developing effective packaging strategies has become an
urgent necessity for entrepreneurs in this industry. This research aimed to: (1) study and develop
effective packaging strategies for protecting and maintaining quality of organic brown rice nose cookies
through comparative testing of various packaging materials and single-layer versus multi-layer packaging
designs; (2) evaluate consumer satisfaction and perception toward developed packaging in terms of
design, usability, environmental sustainability, and received product quality; and (3) analyze economic
cost-effectiveness of investing in high-performance packaging by comparing investment costs with
returns from reduced product loss and increased customer satisfaction. The study employed mixed
methods research, collecting data from three sample groups: 30 organic brown rice nose cookie
producers, 100 consumers who had previously ordered cookies or crispy snacks online, and 10 parcel
delivery service providers and packaging experts. Four packaging types were tested: 3-layer corrugated
cardboard boxes, bamboo pulp bio-packaging, recycled plastic packaging, and multi-layer composite
packaging. Performance testing covered impact protection, moisture control, and real shipping
condition simulations. Research instruments included questionnaires validated by 5 experts with
content validity and reliability coefficient (Cronbach's Alpha) of 0.927, impact testing equipment, and
real-condition shipping tracking systems. Data analysis employed descriptive and inferential statistics

including One-way ANOVA, Paired t-test, and economic cost-effectiveness analysis. Results revealed



that multi-layer composite packaging demonstrated the highest protective efficiency, reducing damage
from 15.3% to 1.8% (88.2% reduction), achieving quality scores of 9.6 out of 10, and showing superior
performance in impact protection and moisture control. For consumer satisfaction, multi-layer
composite packaging scored highest at 4.38 out of 5, representing a 51.6% increase from conventional
packaging. Consumers showed willingness to pay an additional 8.3% on average and demonstrated
55.1% increased repurchase intention. Regarding economic cost-effectiveness, corrugated cardboard
boxes provided the highest ROl at 145.2% with fastest payback period of 8.3 months, while all packaging
types showed positive NPV and IRR significantly higher than capital costs (p<0.001). Hypothesis testing
confirmed acceptance of all three hypotheses with large effect sizes (N2=0.74, Cohen's d>1.5). The
knowledge gained from this research demonstrates that multi-layer packaging design outperforms
single-layer across all material types, Thai consumers increasingly prioritize quality and sustainability
over low prices, and high-quality packaging investments prove cost-effective when considering
comprehensive benefits. This research provides a crucial foundation for developing Thailand's food
packaging industry toward efficiency and sustainability, particularly for community products and organic

products with promising future growth potential.

Keywords: packaging strategy, organic brown rice nose cookies, delivery efficiency, consumer

satisfaction, economic cost-effectiveness
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mﬂiuiaﬁm'ia;ffmsﬁé’ﬂa%az (Smart Packaging Technology) \unavenisiaunfineiies
Tunmsuaramisnmsinwaunmensludiu aanisayide wasfinanudasadeluunguiloa
nstmiiAntuananulafiantdduietunalnnisdesannueseig miunaamsves
nuslaa wazarwnmvuaalulad an

msTimunnmsvesnelulaussyfaumannsauudladu 3 ga laun

gALsnIuUTTyfmuUUR LAY (Conventional Packaging) AifinuniivdnluntsUasfuuas
qﬁuéﬁ

yaf aoaduussqFumueniin (Active Packaging) 7113 ufiUfduwus fundnfumvo
AduInaey uay

gat i uussydundaaieoy (Intelligent Packaging) 7 au15ad aa5vayaunar

pavAUIRaNIsiUasuLladle

usTAnTiueniin nsUfSuiusiiantsinuamnw

vssfunueadividumaluladfinianainunuimnisUesunuuniady (Passive
Protection) NﬂqlﬂWiLiTuﬁl’Juil’JﬁJL“gﬂiqﬂ (Active Participation) lun133nw1A A1 N0 IM1S
Ahvenainen (2003) lnflsussdumueniinindussuuiiannsavassriogaduaisne fed
g1gnsiusne Shwimuvaends wseusuussandivesemsussy

ndnnsveausTatausuwendinl o n1saTanimanoufivananeluusTataelnens
muuTaefifnanenmnmeng Wy Asdudsing Yiinueondiau measuoulasenlan
waznsUsINgAaesyiunis mamueuiilalaenslyasiideuantffimsiinasalulutan

9 9

vssyiumsenenduaiulsenouaniz

N13AUANANNTU NeYuadAydmTunaaingingauy

1Y

dmsundndumaniwazvuunsou nsauaNAuddudadefididyigalunissnw
AAIN N13ANWIVDY Gaikwad et al. (2019) lndinsgvegvazideaineiumalulagnisgady
AURUluUITTUN T Inenuinnislaansgaduainudy (Moisture Absorbers) @1313aAIUAY

Anududuimsnegluvssyiamlasyaiiussdnsam



17
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NOEANOANTINAULKY NTRUNITINANUTNTansAndula
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nZ
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unaeAuLUTUTIUY SS df MS F p-value N2

BN 3,842.90 129

Post-hoc Test (Tukey HSD)

Uiiﬁ;ﬁm%mammwma%u Vs LLUU%&L@&J p<0.001, Mean Difference = - %jasjaz 13.5
Uiiﬁ;ﬁmsﬁ%’amw vs UWUURaRL: p<0.001, Mean Difference = - sovaY 13.2
Uisﬁ;ﬁmsﬁwmaaﬂ Vs WUURILAY: p<0.001, Mean Difference = - 5088 12.5
ﬂéaﬂﬂ'izquﬂﬁdﬂ VS LLUU@?&L@N: p<0.001, Mean Difference = - %Jaslaz 12.1

agy sausvanuAgIui 1 vssydumlnunnussinnanainudemelasg1alivedfy

(p<0.001) G;I’JEJGUU’W]Naﬂ%VIUSUU’]ﬂIWy; (N2=0.74)
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Useanussanaun SD df p-value Cohen'sd
Difference value

ﬂa'amizquﬂviﬂ Vs LLUU
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fded Ay (p<0.001) MwauIARanIENUIUIALUEY (Cohen's d > 1.5)

d' a = a £ ¥ '
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Payback Period ROI 3 U (508

[y (4

Useanussanan NPV (Um) IRR (Fosasz)

(1haw) az)

ﬂéaﬂﬂizm‘tﬂqmjﬂ 24,580 67.2 8.3 289.6

vssafunTanw 18,940 52.8 12.9 201.4
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