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Abstract

This research studied the snowball sampling of the unregistered population of environmentalists in the faculty
of science and technology from the unregistered population in the faculty. It was found that the snowball sampling was
appropriate for a small sample size. The selection of a linear snowball sample was suitable for a maximum size of 20
samples, and the non-discriminatory exponential snowball sample was suitable for maximum size of 16 samples.
Carbon footprint emission in the faculty of science and technology was divided into 3 scopes: scope 1, the direct
carbon footprint emissions, i.e. traveling to the university (9,312.21 kg CO,e/unit), scope 2, the indirect carbon footprint
emissions, i.e. electricity and water consumptions in the faculty (47,768.28 and 176.26 kg CO,e/unit, respectively),
and scope 3, the other carbon footprint emissions, such as paper usage, plastic water bottles and paper usage in the
faculty (1,132.98, 1,589.86 and 13,504.54 kg CO,e/unit, respectively). In conclusion, the highest emissions of carbon
footprint per year of the faculty was the electricity and water usage. Therefore, carbon footprint should be reduced by
converting electricity to solar energy, the use of solar cell and incandescent lamps UV and emit less heat, to save
electricity costs and to perform a save water campaign in the faculty. In addition, there should be a campaign for
planting a tree in the faculty to absorb 9-15 kilograms of carbon dioxide on average. The goal will be set to reduce
carbon footprint to zero or net zero by 2 people in the university reduce the temperature as 2-4 degrees Celsius and
control the temperature not to rise, as well as expanding the conservative units.

Keywords: unregistered population, snowball method, carbon footprint, greenhouse gas, low carbon city
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CO, emission = activity data x emission factor (3)
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Table 1 Traveling to Rajamangala University of Technology Suvarnabhumi, Suphanburi campus

and types of paper and plastic bottle usage of students, teachers and staff of the Faculty of

Science and Technology.

travel activities to the university and the use of paper and plastic water bottles

travel amount  total distance (km)  type of use total (kg per year)

motorcycle 55 500.70 paper of faculty personnel 523.58

walk 41 35.50 paper of faculty office 6,240.83

car 22 608.00 plastic water bottles of faculty personnel 843.42

public bus 5 143.00

total 123 1,287.20 total 7,607.83
remark: Papers of faculty personnel refers to the paper used by personnel such as exam paper, worksheets that

teach students and personal paper. The paper of faculty office (per year) refers to the paper that personnel

receive directly from the faculty office.
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the amount of carbon dioxide emissions of the Faculty of Science and Technology

travel distance distance fuel fuel amount
percentage
(km/day) (km/year) (liters/year) (liters/year) (kg CO,e/unit)

motorcycle 500.70 180,252.00 10,014.00 8,011.20 3,233.71 34.73
walk 35.50 12,780.00 0.00 0.00 0.00 0.00
car 608.00 218,880.00 14,592.00 11,673.60 4,697.46 50.44
public bus 143.00 51,480.00 4,290.00 3,421.00 1,381.04 14.83
total 1,287.20 463,392.00 28,896.00 23,105.80 9,312.21 100.00

remark: Fuel consumption rate for cars is 15 km/liter, for motorbike is 18 km/liter (under the specification fuel is all

types of gasoline), for bus is 12 km/liter (under the fuel requirement is all types of diesels).
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A4 (Table 3)

Table 3 The amount of carbon dioxide emissions by electricity consumption and water or toilets

activity in Faculty of Science and Technology.

water or toilet activity

electrical activity

month quantity amount quantity amount
percentage percentage
(cubic meter) (kg CO,e/unit) (KW output meter) (kg CO,e/unit)

January a7 13.36 7.58 3,840 2,298.62 4.81
February 35 9.95 5.65 4,560 2,729.61 5.71
March 24 6.82 3.87 6,120 3,663.43 7.67
April 29 8.24 4.68 3,360 2,011.29 4.21
May 43 12.22 6.94 3,360 2,011.29 4.21
June 57 16.20 9.13 6,840 4,094.42 8.57
July 102 28.99 16.45 8,520 5,100.07 10.68
August 58 16.48 9.35 9,480 5,674.72 11.88
September 77 21.89 12.42 10,680 6,393.04 13.38
October 58 16.48 9.35 8,040 4,812.74 10.08
November 41 11.65 6.12 7,320 4,381.75 9.17
December 49 13.93 8.46 7,680 4,597.24 9.63
total 620 176.26 100 79,800 47,768.28 100.00
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wudldsninngaluneunsngiau AufEunn
102 an3 WauwinlBuiainnsdassinganiuenle-

aanlnd Aa 28.99 (kg COemuat) siall Aniilu
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e84y 16.45 Lazsedadnn luAeuiue L A
21.89 (kg COemiunan) riat] Anilufasas 12.42 uay
urunisdassfingarfueulaeenlofann
Aanssunislilninresanizinandaniuas
walulatl siall 47,768.28 (kg CO,emunt) Inemiidn
W annfigaluieuiueauiiiiunn 10,680
Aladmmensimes Meuwind3uiunisdass
Anapnfuaulasenlasae 6,393.04 (kg CO,emunt)
siall Anufesas 13.38 saeaannluneudaunms
7B 5,674.72 (kg COe/miing) siall Aniflusatay
11.88 ugnsn1aiBaungunanssy Aa (Figure 1)
gataAf 3 szifunistaniaasaniues
waiufnsau 4 1Bur nslinszanmitegingal
LAR9T 1) LAZIIANNTBIAILANEVANEAT LAY

o

walulaél A9 (Table 4-5)

carbon dioxide emissions by electrical activity

January 5%

December 10%
W February 6%

0,
November 9% March 8%

October 10% April 4%
May 4%

0,
September 13% June 8%
August 12% July 1%

carbon dioxide emissions by water supply activities

December 8%\
November 7%

October 9%

January 8%

February 6%

March 4%
April 5%
September 12% May 7%

June 9%
July 16%

August 9%

Figure 1 Comparison of carbon footprint emissions

from electricity and water use activities.

Table 4 Activities on the use of paper and plastic bottles in the Faculty of Science and Technology.

paper (A4 70 gram)

plastic water bottle (750 ml)

students (sheets/day) 264
teachers and staff (sheets/day) 39
total (sheets/day) 303
amount (kg/year) 523.58
amount (kg CO.e/unit) 1,132.98

students (sheets/day) 17
teachers and staff (sheets/day) 147
total (sheets/day) 164
amount (kg/year) 843.42
amount (kg CO,e/unit) 1,589.86

AN (Table 4) N3 lEN3eANEWLININANEN
Ayl UFuniunnidnenanssd waddunisld
PIAUIWANARNNUIND1A9eI A I ENINNGN A9

1Furnunisdaasfraaiiuanlaaanlasain

Aanssun1s N AN MLATIIARINANARN A TLY
Anenransuaznalulad sl H13u104 1,132.98
(kg COe/muatl) LAy 1,589.86 (kg CO,e/muae)

ANNANAL
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Table 5 Paper use activity in the office of the Faculty of Science and Technology.

the amount of carbon dioxide emissions of the Faculty of Science and Technology

month quantity quantity amount
percentage
(sheets/month) (kg/year) (kg CO,efunit)

January 151,185 725.68 1,570.31 11.63
February 162,296 779.02 1,685.72 12.48
March 159,739 766.74 1,659.16 12.29
April 107,311 515.09 1,114.60 8.25
May 105,817 507.92 1,099.09 8.14
June 169,790 814.99 1,763.56 13.06
July 60,996 292.78 633.54 4.69
August 134,672 646.42 1,398.80 10.36
September 63,191 303.31 656.34 0.49
October 52,806 253.46 548.48 4.06
November 61,765 296.47 641.53 4.76
December 70,606 338.90 733.36 9.80
total 1,300,174 6240.83 13,504.54 100.00

]1n (Table 5) WUINUFTNIuN1TUaae AN

pFuaUlnaan mFuasAn AN AART A A TLIAT

anfanssNnsdnse A ludineusel Anwdu
13,504.54 (kg CO,emiat)) Tnemudanisldnseman
Tudnaineannigeluieufiguiau Suu
814 dlanfusel Weauwinl3ununislasafing
Asuanlaeanlas A 1,763.56 (kg CO,e/mung)

[

Antilugesay 13.06 wazseIadN 1 luLADY

[mid)}

)

NUNTNUS A 1,685.72 (kg COeMmuat) siall

q

a

Aallusaeas 12.48 6 (Figure 2)

a1n (Figure 2) Waasnsllssiliunnstantlans
ANFLAUN mw‘%uﬁmﬁlu‘] AnnangsinsEnsyA
Tudninauauzanandgansiazinalulagsed

wudnEuiunislaasfinganfuaulaean’asga

A a4 a & o &
W@amiuLmﬂuNQu’]ﬂu ?@Q@QquuLﬁ@uqmﬂunﬁ
v o ::4 = = Lo a
WAl SIuLﬂﬂuNu’lﬂN TQWUQWL@@HNQUWEH
= A= = o A qu
LﬂuL@ﬂuV}NL@ﬂ@q?@U?N L’ﬂﬂ@ﬁilﬁmuuu\mﬂ‘w
Ly % v dl 1 o A
DINTELASERATNVUN LLmﬂzﬁu?um?qULWiquﬂuLmﬂu

Aoy s = , e
N QVLNNﬂ’]TL?ﬂuﬂqT@'ﬂiﬂuﬂm\‘iﬂ\iﬂ@"lq

carbon dioxide emissions by paper use activities

November 5% December 5%
October 4% —‘ / January12%

September 5%

February13%

August 10%
March 12%

July 5%
April 8%

June 13% May 8%
Figure 2 Carbon footprint emissions from office

paper usage.
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