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Abstract

This study surveyed the recognition and credibility of infant's organic cotton apparel and examined the
current quality of children's organic cotton clothes available in the market. This study contributes to imp-
rove fabric certification programs and safety standards by understanding customer opinions and actual qua-
lity. A customer survey revealed that customers believe that organic cotton products should not include che-
micals such as pesticides, fluorescent whitening agents and chemical colors; in addition, customers have high
expectations for safety as well as worries about the products' validity. Children's underwear was the most
purchased item category among organic cotton products. Current organic cotton certification programs are
voluntary with multiple organizations that provide various certification standards. A total of 34.2% of child-
ren's organic cotton clothes sold at online and offline stores were not certified, and 10.5% had invalid certi-
fication information. This may substantially lower the credibility of organic cotton products and requires
immediate change. Examination of organic cotton products showed that products do not meet customer ex-
pectations for quality and safety: 3 out of 8 products used accessories (buttons and wappens) that include
harmful chemicals such as lead, phthalate and formaldehyde, 6 products used fluorescent whitening agents,
and 4 products used other fabrics such as rayon, polyurethane and polyester. GOTS mark is the most recog-
nized organic certification, but it still allows the usage of fluorescent whitening agents, which indicates a
gap between customer opinions and actual certification standards. Managing national-level mandatory certi-
fication programs like food and setting quality standards that meets customer expectations are required to

enhance the credibility of organic cotton products.

Key words: Infant's organic cotton apparel, Tendency of consumption, Certification standard, Toxic che-
micals; 018 F71H o], LH[AH, 2
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ol A A1zl A 22 AR 71X A A et B8 o]g} o] AnAEANA X3 AF=A T2 HUt
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A4 £-& F<1 7] GOTSH OCS 15w
3L AT} GOTS(H A7 14 -3, Global Organic
Textile Standard)= Global Organic Textile Standard Inter-
national Working Groupel| Al &% 3l= T 0.2 AJ4Y, 7}
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FolA glom f7iHe s A= <

pil

=32
ST

o]
t}. Global Organic Textile Standard International Work-
ing Group= 20021 A E 3t 20051 GOTS version 1.0
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Z GOTS 2% 1=+ Global Organic Textiles Standard
¢} Controlunion®l] 2]3HH B-A] TA7HA] Q&S W=
A Fo ek FAE = ATh(Park & Kim, 2013). =3+ OCS
Version 2.0 Consultation(2014)2 Organic Content Stand-
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[Certification Program](2014)S ¥-%43}= AEERY
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ORGANIC
COTTON
o LIKOTS
"GOoTS
Fig. 1. GOTS. Fig. 2. OCS. Fig. 3. KOTS.
From 915 - ASZ2 Y From 815 - HSZ2 From Certification.
[Certification Program]. (2014). [Certification Program]. (2014). (2010).
http://www.controlunion.co.kr/ http://www.controlunion.co.kr/ http://www.koeta.or.kr/
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AF e 2187 AFAIFl tigh Ay Aol SlojA 9 b5 A2 ojw gl
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U5 7L ERIEE A= 15713 SR 9 AFA= ettt 342 el =d 2 F4lsteol s, 1259
dS &8, AA 771905 A7 {71959 FadeS FaE 9ol ol R, ¢HE/E HAEE, deR, F
AS3IAh 3 %7150 GOTS, KOTSS] 771 A 7174 313HE, e o EAZAAE A sttt &
& B Bl EE §FrES AN 4RR1e] 7] FZUA 2R oot f7I1He] 7MY 71EAQ1 g1}
3 Bl 28T OCSE Hme] fallEdol & £l E&E d A FE = A BT

gk 7150l |l {71 AR g 71w B sk oH, A2 Wby, JAEUlS a8 At A T
GOTS 2157]5 version 4.0+ KOTS 171 version A3 Folg F71H A FE AL LA WA} THE
128 7|F2 2 #4319 Friol wet 871 & MelEtel on, 2 W82 <Table

2>9} e} QIFUlS B3 28 7372 w7t
E3EA] e 7Hg el

A
ool #3710l 7HE I E 2 GOTS 915 &
LAFA Qo] A PHGo] 7Fsst A faiEds Iv. eizzt g g
AL, AollA 2|Ape] Aol A vehd 9
FZWA A7 FF ADHAE NI 2 APy 1. 8| AlEf
W2 <Table 1>7 22T}, B3k froh8- H-fAlE2] 94 2
ARG A& FANITAE 712 4T 32 A M)A AR AR 208 4, 308 2, 300 -
Table 1. Testing items & testing method
Testing items Testing method (GOTS) Testing method (KS)
Formaldehyde ISO 14184-1 KS K ISO 14184
pH DIN EN 1413 KS K ISO 3071
Inf)rganic Sb, As, Cr, Cr (VI), Co, Cu, Ni, Hg, Se, Sn 1SO 105 E04-96 -
ltems Cd, Pb Product safety certification (annex 45)
Azo dye EN14362-1 KS K 0147
Allergenic disperse dyes DIN 54231 -
Chlorophenols VDI 4301-3, i.A -
OPP DFG/S 19, GC/MS -
Organotin compounds E-DIN 38407-13 iA, GC/MS KS K 0737
Phthalate plasticizers - Product safety certification (annex 45.C)
fluorescent whitening - -
Fibers ratio - -
Table 2. Characteristics of infant's organic cotton clothes for test
Sample No. Fiber content Color Price (KRW) Purchasing place
1 Cotton 100% Beige 43,000 Internet
2 Cotton 100% Beige 29,000 Internet
3 Cotton 100% White 14,800 Internet
4 Cotton 100% White 23,800 Department store
5 Cotton 100% White 24,700 Internet
6 Cotton 100% Printed 24,800 Internet
7 Cotton 100% Printed 8,900 Internet
8 Cotton 100% Beige 32,900 Department store
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Table 4. Infant's organic cotton apparel used by res-
pondents (multiple responses)

Item Frequency (n) |Percentage (%)
Underwear 273 91.0
Beddings 138 46.0
Wrappers 137 45.7
Diapers 129 43.0
Wrappers for hand & food 129 43.0
Bibs 121 40.3
Towels 113 37.7
Out clothes 85 28.3
Covers for stroller 34 11.3
Toys 32 10.7
Other 14 4.7

Table 3. Outline of respondents

Classification Frequency (n) Percentage (%)
25-29 100 333
Age 30-34 100 333
35-39 100 33.4
Sub-total - 300 100.0
Seoul 147 49.0
Residence Incheon 40 13.3
Gyeonggi-do 113 37.7
Sub-total - 300 100.0
High school diploma 29 9.7
Education College graduate 237 79.0
Above master degree 34 11.3
Sub-total - 300 100.0
-2 below 13 43
Average earnings 2-4 below 128 42.7
(million KRW) 4-6 below 95 31.7
6 excess- 64 213
Sub-total - 300 100.0

-929 -
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Table 5. Main purchasing place for organic cotton goods

Classification Frequency (n) Percentage (%)
Department store 79 26.3
Off-line Major discount store 78 26.0 56.0
Street shop 11 3.7
Online and Home shopping 2 0.7
home shopping Online 121 40.3 4o
Other 9 3.0 3.0
Total 300 100.0 100.0

Table 6. How to distinguish organic fabric goods

Classification Frequency (n) Percentage (%)
By the organic fabric certification mark 139 46.4
By the word organic written on the product 97 323
By the brand of the product 23 7.7
By the notification sign where the product is displayed 21 7.0
After listening to the merchandiser 19 6.3
Other 1 0.3
Total 300 100.0
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Table 7. Awareness of organic cotton goods

Variance
. .o
Factor name Questions FaCt.or Loif g eXplamed. L Cronbach's o
loading value (Cumulative
variance %)
Must not use chemical proofing 913
Concern of Must not use chemical dyes .907 42.259
; 4.139 ’ 935
chemical substances Must not use fluorescent whitening agents .892 (42.259)
Must not use any pesticides .852
The needlework and buttons will be safe 915
Safety e 1.422 20.908 773
expectations The fabric will be safe .835 (63.167)
Concern over Worried if there were any toxic substances 929 20.882
— - 1.163 ’ 784
confidence Worried if it really were an organic product 851 (84.049)
Table 8. Main requirements for organic cotton goods
Variance
. BN
Factor name Questions Factpr LS exp lalned. G Cronbach's o
loading value (Cumulative
variance %)
Is it good for baby's skin .866
Is it good for baby's health .839
Health goals - - - 25.974
and trust Is it safe without any toxic substances .839 7.159 (25.974) .891
Is it reliable that it is organic fabric 772
Is it good to the environment 551
Durability of the product 811
Condition of the needlework .809
Quality Convenience of laundering and management .668 24.006
. 2.163 .882
and price Texture of the fabric .629 (49.980)
Durability of the components (buttons and zippers) .605
Is the price reasonable .594
Trend 877
Brand of the product .844 19.019
Preference 1.028 ’ .839
Color 746 (68.999)
Design and style .648
(4.57), “fFaflEHo] glo] FATHA] o 7-(4.54), “ofe] 71 T8 Q75 o] vk A AfAIE xpBstE
ol LA AH(4.39), Fr71HIA AT 5= A=A FHAA AR @159k LA (3.96), “BE4 @.31) A
o(436) w2 YEeH, dijHos Fawr) Fo B T EF7EolE & 435S Al lshal ajlE
S RS frA(EAE)(3.39), ‘BAE(3.49), AV A AAT A ARAE B A=, FE H
(372 eyttt faolu Hal= 5 7] 54]l S AN 5 A A gole s BReglen & Ange
Hrhe bdgold AlE 7 e Adee] diHes 68.999%31t}. 7+ 8.212] Cronbach's oi= 0.6 01’02 41
H Saatthal A H A ltk= A efrldit) S 2 g+ e e ® YEuit
A7F QAABIAL = 7] AfAIFe] Fo e A T F7 1 AR A E 0] AT R8-S 24K A
7o) o]l 22 o F-of P A of 7, '] 3 A F}<Table 9> ‘T F-518}4d°(3.84), ‘FoIET]7]5°(3.81) &
71/ Q1A] of ol gk Al E] g o)t} F73°(3.81), “FA°(3.80) w & VEHEIF Eh o
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Table 9. Detailed satisfactory contents

Variance
. BN
Factor name Questions Factpr LS exp lalned. G Cronbach's o
loading value (Cumulative
variance %)
Moisturizing and ani-atopic function .841
Price and preference .835
i Safel 744
Quality and safety/ ty 5349 40.641 903
confidence Quality 731 (40.641)
Confidence 724
Environment-friendly .639
Design .857
Price and preference Color 845 1.023 30.152 824
p : : (70.792) :
Price 746
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Table 10. Actual conditions of organic cotton certification in infant apparel

Classification

Classification information (%)

Valid information

. ) No information (%) | Total (%)
Invalid information

Coinciding information

Un-coinciding information

On-line 12 ( 31.6) 3( 79 3( 7.9 13 ( 34.2) 31 ( 81.6)
Off-line 5(132) 1( 26) 1( 26) 0( 0.0) 7( 18.4)
Total (%) 17 ( 44.8) 4(10.5) 4(10.5) 13 ( 34.2) 38 (100.0)
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Table 11. Toxic chemicals of Certificated products

Toxic chemicals GOTS (mg/kg) KOTS (mg/kg)

Aromatic solvent Prohibition Prohibition
Chlorophenols (TeCP, PCP) Prohibition, <0.01 Prohibition, <0.01
OPP (Orthophenylphenol) <1.0 Prohibition, <1.0

Formaldehyde

Prohibition, <16 Prohibition, <16 (baby)

Fluorocarbons (PFOS, PFOA)

Prohibition Prohibition

Complexing agent and surfactants
(APEO, EDTA, DTPA, NTA, LAS, alpha-MES)

Prohibition AP/APEQ, Prohibition

GMO's and derivatives

Prohibition ask for analysis result in fiber

Halogenated solvents

Prohibition Prohibition

Heavy metals

Prohibition, Sb<0.2, As<0.2,

Ni<1.0, Se<0.2, Cr-VI<0.5

Prohibition, Sb<0.2, As<0.2,
Cd<0.1, Hg<0.02, Cr<1.0
(outer<2.0), Pb<0.2 (outer<1.0),
Co<1.0 (outer<4.0), Cu<25
(outer<50), Ni<1.0 (outer<4.0),
Se<0.2, Cr-VI<0.5

Cd<0.1, Hg<0.02, Cr<1.0,
Pb<0.2, Co<1.0, Cu<25,

Inputs with halogen containing compounds (AOX) Prohibition Prohibition (AOX less than 1%)
Quaternary ammonium compounds o o
(DTDMAC, DSDMAC and DHTDMAC) Prohibition Prohibition
Plasticizers-PAH,phthalates . .
(DINP, DNOP, DEHP, DIDP, BBP, DBP, DIBP), Bisphenol A Prohibition Prohibition
Organotincompounds (DBT, TBT, DOT, TPhT, MBT) Prohibition Prohibition
Inputs containing functional nanoparticles e
(=particles with a size 1-100nm) Prohibition -
Azo dyes Prohibition -
Disperse dyes (Allergenic or Carcinogenic) Prohibition Prohibition
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Table 12. Toxic chemicals management of certification products in finishing

Finishing

GOTS

KOTS

Ammonia treatment

Prohibition

Prohibition

Bleaching

Allow oxygen method

Allow oxygen method

Chlorination

Prohibition

Prohibition

Fluorescent whitening

Possible with allowed salt

(for export) Possible with allowing
by certification organization

Silket

Possible with allowed chemical substances

Prohibition for standardization 1

Table 13. Fiber content & characteristics of infant's organic apparel (for test)

Fiber content (%)
Classification
By label Result by test
1 Cotton 100 Cotton 100
3 Cotton 100 Cotton 49.8/Rayon 50.2
Not certificated

4 Cotton 100 Cotton 100

8 Cotton 100 Cotton 98.1/Polyurettan 1.9

2 Cotton 100 Cotton 100

5 Cotton 100 Outer : Cotton 100, Filling : Polyester100

Certificated

6 Cotton 100 Shell : Cotton 100, Padding : Polyester100

7 Cotton 100 Cotton 100
o] ¥ 100%7} obl ol o]} Fel -2 vl 42l 24 TR IAEAE 4F U AFAF 4E F 2555
B ASSI AT, A AFL WS N ABL R 639 AFN BAAL BE N, A Sl 2
FRATE W 100%E ARESEAL e Ao Z YERsiTh PFZUA7E e o] U= Ao E et 35

C’J%% e Al Fo] Q1S5S WA &2 AlFl vial] & A vkt L8RS ARte] =5 W ol &
Aol E&E olM= | A= ert dvkar & < Stk s Ed Pl A3 M= ol A HEEE
o, EEjollAE £ ARk e e 7] ARAE 71471 FollX HEEA Fotof sk A o= A o
2 719 100%= THE A ofsith = 4H|A1e] &2 7| Aoz FAALWME, AR Tl Bt o] 44 &
e ok Holth o= F2 2 A A1FE 8t 7] ISHE vhdo] Bo g Ao A7tdEr
= 714 S5 g F7HAQ HEZ Hashs GOTS % A& 8]l 710l <3 frafl=d A9 4
oju] g}, I3 AEL T A g o) vg- =3, Tk
FATUAE A2 AR B AR AFE AR go|E 7kaAl e 71EA] ol AEE Ao, 23 AFS

Atk @RS Fald = ol AfAlEel e 9y e oA ZELs|=rt 7IEXE
ol AREEA 222 ot Al Fell= 710l /i 233 AEEHUT THAME A3 FH o] ZHE A
AR A, A, 714 5 el A JEEE 4 Aol ZE o] EA 7taA7F AEH AT FalEd
A& 71 e BFEES EAE EH o It A2 & o] AEE 3% F HRISAIFS 15, AFAES 252
H A 2 ) S| X frobg o FAlEe] 3= = vehstth ASAIE oM = fral=dol HEHA
o thall EAA 715 sk 5 &nlAke] FF5uiAel o U= A2 ASAlEe] AR =S FR e glof vi¢- ¢
Sk HAlo] ol AL vk AEZAL A3 vl 3} H e wgk A E 4 ol
=4 5 FFSUA N g ARZe] 7 A ek FRFSHATE AREEHRAY |, T 0lE, x5
A% o]y T Aol 2 AN AlRHT A A H tsl= 5 freflEdo] A&d —‘:Hi—% oY, F AR
F71H frof ool ARS-E AAllollX = BF5A 7} 3t Q1 A7k 5ol A7} olEk /é], 9}%01‘% @3 5o F
FokAl e Z o R UEt A A7V DAY ZHE I-A A AEEHA
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e A& & 5 Ak o3 A FESuA el o 2 AR zAL A {71l el AEAES 5
g AR G Q7P AlF ASE SAAL @ oF, FFSUA SA R 52 ARSI e St ETL A
T SRS T Aot Eial R 9l AHIAE Zhatar low et Aleohal ZIHishiA = {719
7S A 5 jlohs 2UE ofwleinh fwolu o] B, R EA] el sl f-2sta e Ao s
BEZARE Q155 W2 AF2 o] F A7 DAl BT B3 719 Al Fold e fold 2RE T

A ARgshe AEv 7REd B 8 Al ARk B e B ol 7 w2 Aes vyt
T B e el e AedA diHos AF 71 JISAEE A A A&l met Q15 of -
S 7hs/de] wrhal & 5 Slnk. &, 3wl A7 £ A9 5 glon, /1571w bt A571Ee] o
A A 15& WA 92 ol o= A3 kst 2], S Rohs d9] 17 2 9159] 7] dS5A =
taL & 5 glon, oe Rk o) A 7] S 7E AR AL Sl 22l B e 2l - 9l
Ame] AL & 5 9lof kool H71H frobelF oF8 f71W £220] ATHES AR A3 ISR
9] QRA71FE 75 Al WEEA] s ofof o Hol2har A 7k $le Alo] 34.2%0] SR, ASH BRI FESA &
ZtelTh £ 2% 10.5%00 °| 2RIk A5-& WA o7y 5ol
RS o2 AF] FE2 2vlAkse] fr71wel
V.22 ¥ X g AF = Aske] flelo] E S glrke HollA /hA

o] AEE Ao E YT

& A7e 2R 8l Ftehe foks f714 9 718 AFe] £88 9 fslEd T 72 AR
FRASAIE vk} fob dfiAlEe] Pdgtie] 7] g A Q1% o -gke AARle] @ So] FAkA, o
St} froks- 719 <] Foll hEk vk Q14E- A 5 A2 |, TR E, £FDEsto| = 5 F
I, A EE AES T AR, Al {5 siedol AEH Zo] 8% T 35, AN 8F T
T A7 froks- el ek JHdeEE AEEY 65N HEH O, 8F F 45 BolL, Eel¢
< 5ol Selskalnt Ae, 2ol 2E 5 fr71He] obd ARdfraAlE AL

Table 14. Analysis of toxic chemicals in infant's organic cotton apparel

Formalde- | Heavy me- Allergenic | Chloro- Phenyl- | Organotin | Phthalate
. . Fluorescent Ago dyes ..
Classification - hyde tal age dye Gl dyes phenols phenol | cornpounds | plasticizers
(mglkg) | (mg/kg) (mghkg) | (mgkg) | (mgkg) | (mgkg) (%)
|| D Gewing |y N/D N/D N/D N/D N/D N/D N/D
thread)
D (sewing lead 3,557 2&1:336
Not | 3| thread, N/D (botton, | N/D N/D N/D N/D N/D (%BP) 06
certificated bend) material) (bottonj
4 | D (botton) N/D N/D N/D N/D N/D N/D N/D N/D
g | D(sewing |y N/D N/D N/D N/D N/D N/D N/D
thread)
2 | D (botton) (Wa‘;en) N/D ND N/D ND N/D N/D ND
5 | D (lining) N/D N/D N/D N/D N/D N/D N/D N/D
6 - N/D N/D N/D N/D N/D N/D N/D N/D
Certificated
Diisononyl
phthalate
7 - N/D N/D N/D N/D N/D N/D N/D (DINP) 2.3
(surface fa-
bric printed)

N/D: No Detection, D: Detection
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L3137 = Ao 2 R} folg G A E tiE purchase satisfaction of eco-friendly consumers for infants
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A rZe Bl 9= Aoz et £3) 832 of Clothing and Textiles, 34(4), 686—696.
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