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# # 5471997123 : MAJOR IMAGING TECHNOLOGY

KEYWORDS : GHGs / CARBON FOOTPRINT/ LCA / e-Book

NAKHARIN PANYASAI: COMPARISON OF CARBON FOOTPRINT BETWEEN PRINTED PAPER-
BOOK AND ELECTRONIC BOOK IN THAILAND.

ADVISOR : ASSOC. PROF. ARAN HANSUEBSAI, Ph.D.,

CO - ADVISOR : HIROKAZU SHIMIZU, Ph.D.,93 pp.

E-book in Thailand is increasing rapidly as the trend is growing along with the increasing
of electronic gadget market such as Tablet, Smartphone and Kindle e-paper, etc. It has less
cost to produce and can be sold in lower price compared to that of paper book. Interestingly,
the content can be transferred to other reading device platforms. Moreover, in the viewpoint of
an environmental concern, many scientists still believe that the e-book emits the GHGs lower
than that of paper book. This research surveyed the environmental awareness and the e-book
reading behavior of Thai people in order to analyze its carbon footprint on iPad. The result
showed that the average reading speed of Thai people was 312 words/min, which is slightly
slower than reading a printed paper book about 20 words /min. Chi-square test at 95 %
significance level represented that the relationship between the selected reading devices and
types of media to read was dependent one another. This implies that Thai people still prefer
reading magazine on printed paper, while reading the news on electronic device. To calculate
the carbon foot print of the printed paper book and its relevant electronic book, by the same
number of copies and downloads, the techniques of Life Cycle Assessment (LCA) was
employed. If was found that the electronic book can reduce the amount of CO, emission up to

64.45% , or about 3 times of that emitted from the printed paper book.
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Category Searched word Results %
1.Energy drain T MINAIU 12 0.3
2.Global warming Tansau 983 28.0
3.0zone depletion Talgu 43 1.2
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5.Resource consumption NINLINTBITNLR 2011 57.2
6.Air pollution UANHNNAINA 72 2.0
7.0cean & water pollution aTENT 22 0.6
8.Problem of waste disposal NIAATEY 113 3.2
9.Ecosystem effect FxUUTAA 255 7.3
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wifadonun The Nation
Category Searched keyword Results %
1.Energy drain Energy-problem 27 0.5
2.Global warming CO, 1,451 25.6
3.0zone depletion Ozone-depletion 19 0.3
4.Acid precipitate Acid-rain 15 0.3
5.Resource consumption Natural-resource 2,981 52.5
6.Air pollution Air-pollution 418 7.4
7.0cean & water pollution water-pollution 110 1.9
8.Problem of waste disposal Waste-disposal 90 1.6
9.Ecosystem effect ecosystem 561 9.9
Total 5,672 100
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Asymptotic
Chi-sqr. D.F. significance level
(both side)
Pearson 6.332 1 .012
Likelihood ratio 6.849 1 .009
Count 100
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®  S.L.(=Significance Level) =5.0% means that conclusion might be mistaken once every 20 time.

®  S.L.(=Significance Level) =1.0% means that conclusion might be mistaken once every 100 time.
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Number E-book (min/word) Paper Book (min/word)

1 327.5 2471

2 308.3 332.5

3 248.5 216.9

4 3121 366.0

5 241.5 253.4

6 335.5 388.0

7 221.8 228.0

8 358.4 408.8
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10 249.7 247 1
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Standard deviation 85.1155 116.9757
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m3ldnde | nszawensa 260 unsy | 2,500 km | i59U539n Container
ingAu 15km | 504U359n 4 @0 7 AW 50% load
s @
nszAEouUd 80Ny | 105km | SOASZUZUIINN 6 40 8.5 AU Full load
10km | 5043590 4 80 7 AU 50% load
NUNAUW 6,000 km | (5013390 Container
10km | 5ONIZULUIINN 4 40 7 AU 50% load
miﬁmi’ 8,830 km l%’t’]ﬂ'i'i‘l/(]ﬂ Container
10km | 50032U2U5590 4 d0 7 AU 50% load
¥ 1a
onafnmudiiv | 1,500km | 5005590 Container
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IPA 15km | 50N3ZUZUIINNNINI 18 @0 Full load
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we1311in 20km | 504U55NN 4 40 7 U 50% load
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amdmiuduay 100km | 5ON5ZULUTIND 6 A0 8.5 AU Full load
50km | 5ONSTULUIINN 4 40 7 AU 50% load
A v A Y Y < @
ndevulnmiiie 15km | 504U359n 4 40 VAN 1.5 AU 50% load
[ AN 1 <} @
M3IInE AuUEMiadouragmn 3km | 504U35%N 4 40 VUIAAN 1.5 AU 75% load
msmnavez | Msmianmisde 50km | 50982 10 80 16 AU 75% load
o d”l 4 A 7 a Y o
HarmMIs k¥ | m53 ladiAa (nszaiy) 80km | IDNITULUIINN 4 40 7 AU 50% load
ifia A ea o g .
M35 lsiAa (ainu) 80km | SONITULVIINN 4 §0 7 AU 50% load
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NTDILIA7 (peer-reviewed publications)
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(4) TouanANuN 1ng0dAnI 3915 =me 191 IPCC anilszmmna [18]
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I EATERERY Toyanfegimdulszint JUT0YA019D
ATZATHOIA 260 LLNTY 0.8797 kg-CO,e/kg JEMAI-LCA Pro
Aszayloud 80 UL 0.9751 kg-CO,e/kg JEMAI-LCA Pro
NN 2.5 kg-CO e/kg Roto Priniting Color
AU Tang 12.20 kg-CO,e/kg JEMAI-LCA Pro
dhenaanmifiud 12.20 kg-CO,e/kg *EF max
shewlhliny 12.20 kg-CO,e/kg *EF max
IPA 2.131 kg-CO,e/kg JEMAI-LCA Pro
AN0131LN 12.20 kg-CO,e/kg *EF max
s 0.5093 kg-CO,e/kg MTEC: IPCC 2007 ,DEDE
nmd A 0.711 kg-CO,e/kg JEMAI-LCA Pro
inaevlnniisde 5320 kg-CO,e/kg JEMAI-LCA Pro
MINANITZAY 2.93 kg-CO,e/kg MTEC(Thai data): IPCC 2006 vol.5
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MINIANTLATH 2.93 kg-CO,e/kg MTEC(Thai data): IPCC 2006 vol.5
M3 lraiRanIzay) 0.167 kg-CO,e/kg JEMAI-LCA Pro
M35 lyaiRaaiium) 3.16 kg-CO e/kg JEMAI-LCA Pro
1%/1 0.0264 kg-CO,e/m3 MTEC(Thai data): Metropolitan Waterworks

Authority Thailand

MIVUA ﬁuaéﬁuﬂizmmmm MTEC(Thai data): TC Common data
nsgua Wil 0.561 kg-CO,e/kg MTEC(Thai data): TH Database
mstiaasmiilui
anionic 5.35kg-CO,e/kg MTEC(Thai data): Ecoinvent
cation 1.43 kg-CO,e/kg MTEC(Thai data): Ecoinvent
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Content Calculation CO2e emission
Substrate (Coated paper) | 52.84 kg * *0.8797 kg-CO2e/kg 46.482
cover
Transportation for 0.052t *100 km *0.15 kg-CO2e/tkm 0.780
substrate (Coated paper)

Substrate (Fine paper) 1149.65 kg *0.9751 kg-CO2e/kg 1121.028
Transportation for 1.149 1 *100 km *0.15 kg-CO2e/tkm 17.235
substrate (Fine paper)
Ink Cover 0.48 kg * 2.5 kg-CO2e/kg 1.219
Ink Body 8.62 kg * 2.5 kg-CO2e/kg 21.556
Transportation for Ink 0.009 t *15 km *0.0459 kg-CO2e/tkm 0.006

0.009 t *10 km *0.15 kg-CO2e/tkm 0.013
Water for Printing 24.31 kg * 0.0264 kg-CO2e/m” 0.000
Addidtive for water (IPA) 3.68 kg *2.131 kg-CO2e/kg 7.862
Transportation for 0.003 t *15 km *0.0459 kg-CO2e/tkm 0.002
Additives

0.003 t * 10 km *0.15 kg-CO2e/tkm 0.004
Printing plate Cover 1.67 kg (4 plate) *12.20 kg-CO2e/kg 20.463
Printing plate Body 9.90 kg (42 plate) *12.20 kg-CO2e/kg 120.844
Transportation for Printing | 0.011 t * 8830km *0.01 kg-CO2e/tkm 0.971
plate
Glue (EVA) for binding 2.794 kg *0.711 kg-CO2e/kg 1.986
Transportation for Glue 0.003 t *15 km *0.15 kg-CO2e/tkm 0.006
Developer Plate Cover 0.773 kg *12.20 kg-CO2e/kg 9.441
Developer Plate Body 0.131 kg *12.20 kg-CO2e/kg 1.598
Transportation for 0.001 t *1500 km  *0.01 kg-CO2e/tkm 0.015
Developer

0.001t *50 km *0.15 kg-CO2e/tkm 0.007
Fountain 0.637 kg *12.20 kg-CO2e/kg 7.779
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Content Calculation CO2e emission
Transportation for Fountain | 0.00063 t *20 km *0.15 kg-CO2e/tkm 0.001
Gum arabic 0.309 kg *12.20 kg-CO2e/kg 3.776

0.052 kg *12.20 kg-CO2e/kg 0.639
Transportation for Gum 0.00036 t *1500 km  *0.01 kg-CO2e/tkm 0.005
arabic

0.00036 t * 50 km *0.15 kg-CO2e/tkm 0.002
UV Coating (Out Source) 0.406 kg *5.320 kg-CO2e/kg 2.162
Benzine 2 kg *2Round  *0.5093 kg-CO2e/kg 2.037
Transportation for Benzine 0.002 t *5 km * 0.046 kg-CO2e/tkm 0.000

0.002 t *2km *0.15 kg-CO2e/tkm 0.000
Total 1360.462

CO,e emission

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

M Substrate (Coated paper) cover M Substrate (Fine paper) M Ink Cover
M Ink Insign M Water for Printing B Addidtive for water (IPA)
M Printing plate Cover M Printing plate Insign M Glue (EVA) for book binding
M Developer Cover m Developer Fountain
Gum arabic Gum arabic UV Coating (Out Source)
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Content Calculation emission
Data preparation (Lighting) 10 *0.02kW * 0.2 *2hours *0.561 kg-CO2e/kW 0.04488
Data preparation (Air con.) 2 *0.62kW *2hours  * 0.561 kg-CO2e/kW 1.39128
Data preparation (Computer) 0.06kW *2hours  * 0.561 kg-CO2e/kW 0.6732
Total 2.109
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