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Abstract

Corporate organizations are significant sources of greenhouse gas emission, which is the cause
of global warming. Estimation of carbon footprint for organization (CFO) is the practical first step
toward creating quantifiable emission reduction of organization operations. Thus, this study was
carried out to measure the amount of CFO by calculating greenhouse gas emission in a unit of
carbon dioxide equivalent (CO,.,) from the activities of the Faculty of Public Health, Mahidol
University. The quantity of energy and resources used in 2018 were multiplied with emission factors
to obtain CFO. The result showed that a total greenhouse emission from the Faculty of Public
Health was 1,594 ton CO,./year or 3.036 ton CO,.,/ cap. Among the resources used, electricity
consumption, solid waste disposal, and water supply consumption were associated with the highest
contribution accounting for 1,470.97, 30.87, and 26.13 ton CO,./year, respectively. These resources
are responsible for 92.3, 1.9, and 1.6 % of total emission, respectively. However, comparing of each
building, the 1 7“‘, and 6™ building were the major sources of GHGs emission, contributing to 28.6,
20.5, and 16.5 % of total emission, respectively. Since the highest percentage of CFO derived from
electricity use, saving energy measures and energy-saving technologies should be seriously taken

to help reduce greenhouse gas emission in the Faculty of Public Health, Mahidol University.

Keywords: carbon footprint for organization (CFO); greenhouse gas; Faculty of Public Health;
Mahidol University
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Indirect emission sources

* Electricity
Direct emission sources
*  Diesel
QOutput

*  Gaschol 95

Faculty of Public Health *  ton CO, eq/year
*  LPG 2

Mahidol University .

*  Food waste * ton CO, eg/capita/year

. Manure
Other Indirect emission sources

*  Paper *  Solid waste
*  Water supply * Bottle

* Detergent

Figure 1 Resources and energy used of the Faculty of Public Health, Mahidol University

Table 1 Resources and energy used in the Faculty of Public Health under the three scopes

Quantity of resources/energy used
Resources/energy used and waste
Scopes Unit and waste generated
generation
(Unit/year) (Unit/cap/year)
Diesel consumption L 8,358 15.92
Gasoline consumption L 616 1.17
Food waste kg 468 0.89
Scope 1
LPG kg 804 1.53
Manure ke 1,224 2.33
Wastewater m’ 10,932 20.82
Scope 2 Electricity consumption kWh 2,103,484 4,006.64
Solid waste disposal ke 36,655 69.82
Paper ke 2,383 4.54
Scope 3 Water supply consumption m’ 32,638 62.17
Bottle kg 4,443 8.46
Detergent kg 1,050 2.00
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Scoring of data quality (Q)
Scoring of emission factor (E) Q=0 Q=2 o=t
Data from continuous | Data from bills Data from
monitoring and receipts assumptions
E = 4 (from direct measurement) 6 x 4(24) 3x4(12) 1x4(4)
E = 3 (from Thai LCI Database) 6 x 3(18) 3x3(9) 1x3(3)
E = 2 (from regional level) 6x2(12) 3x2(6) 1x2(2)
E = 1 (EF from international level) 6 x 1(6) 3x1(3) 1x1(1)
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a5197 3 Uncertainty and data quality levels

levels Total scores Descriptions
1 1-6 High uncertainty, low quality of data
2 7-12 Low uncertainty, moderate quality of data
3 13-18 Low uncertainty, high quality of data
4 19-24 Low uncertainty, very high quality of data

Table 4 Greenhouse gases emission of faculty of Public Health under the three scopes

Resources/energy used Greenhouse gases emission
Scopes
and waste generated (Kg COeq/year) (Kg CO,eq/cap/year)
Diesel consumption 22,938 43.69
Gasoline consumption 1,378 2.62
Food waste 1,184 2.26
Scope 1
LPG 2,503 a.77
Manure 57 0.11
Wastewater 17,918 34.13
Scope 2 Electricity consumption 1,470,966 2,801.84
Solid waste disposal 30,867 58.79
Paper 4,970 9.47
Scope 3 Water supply consumption 26,130 a9.77
Bottle 12,820 24.42
Detergent 2,225 4.24
Total 1,593,958 3,036
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Figure 2 Total greenhouse gases emission from the Faculty of Public Health in 2018
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Table 5 Comparison of greenhouse gases emission from the Faculty of Public Health and other

organizations

Number | Total carbon | Carbon footprint
Study
Organizations of footprint (ton per capita Sources
year
students | co,eg/year) |(tonco,eqg/cap/year)
Faculty of Public Health, 1,614 3.036 This
525 2561
Mahidol University study
Faculty of Environment and
Resource Studies, - 1,091 - 2553 4]
Mahidol University
Faculty of Tropical Medicine,
- 2,281 - 2560 [12]
Mahidol University
Faculty of Engineering, 2552-
7,428 5,428 0.49 [11]
Kasetsart University 2554
Chaiyaphum Rajabhat
6,090 3,469 0.57 2556 [5]
University
Eastern Asia University 3,449 5,553 1.61 2559 [10]
Thammasat University 21,240 34,354 1.62 2553 (6]
City, University of London 12,861 12,283 0.96 2550 [13]
University of Cape Town 21,175 84,925 4.01 2549 [13]
University of Maryland 36,014 351,145 9.75 2550 [13]
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Figure 4 Comparison of greenhouse gases emission between existing condition and after the

mitigation implementation for electricity saving

YaNANLN15USULUA 8ULIBINNS
Wa-UaLas 99usua1n1Ave9d1dnaiuns ownay
2P AMLAY 08:00-19:00 vJu 08:00-16:00 U.

yMlatunsaanusSurunshy b hy 5,756

613

Aladnd-dalusroiiou anaunds 4,186 Aladinn-
FlausmLiou warUsunansuasunigeaunsyan
a989910 4,025 Alansuarsusulneenlanfieuwin

FoLA U anaduan 2,927 AlansuaAlsusula



Thai Science and Technology Journal (TSTJ)

Vol. 29 No. 4 July-August 2021

sonledifiuminderou Feanasainiiu 27.27 %
ﬁqLLamﬂugﬂﬁ 4 FavnnuFURnunInIFang
gy lnmIvusendaalninlang 6,940 umee
Lp
3.4.2 UINTN15AANITIANYYENATERN
wuuldafadiontis
W etninsnisnisle g ey

genanainuIenatainUszinnduwuuldnsauned

v
a a wa

nanujuanieluane vilianUsununsiinves
gawanaRnInANATUIIN 633.6 Alansusied
anasunde 559.91 Alansured seAnduusuiu
n1sUanUassingisaunsyananniy 824 Alansu
Asveulneanlenifisuinned anawnde 728
Alansueniveulaoenlediisusinded (Uil 5)
3.4.3 wavnensannsidiusen
LuImsnsaamslduUssUn 1wy
mawdsulogusasinnifuiinigléd o des iy
3.25 Ans FavanUiinanisldinyssuld 63.89

% NUITUIUNTIEU LAY TnedayaainuTuiu

200
2
g 800
o~
S
S, 700
%
& 600
ki
£ 500
v
[
g 400
g
2 300
iy
&
g 200
(]
100
0

msldpuvesnne Ao 32,638 anuAniuaSsel
devsuasumusnnsmslaeasulogusiasilu
uNoIAsTIUTINMNSTHge (1Wu 81A13 2-8)
vl Usuanisldiussunanaunde 18453
anuArumssel Feanas 43.5 % 1nUSHINS
THidy warUsinamsldinfianasanainvinlid
UsinamsdanUaesfniiaunszanainnisidih
ANAINLAL 26.13 1de 14.77 duaisuaula
ponlwnfieuiined
3.5 MsAszsauldutueu

nan1sUsEiduAuly Ly uoUIDINUITEAU

Aunmvesveseyadulvgegluseiun 2 (1519

9 U

'
q‘

i 6) asureldifanulyudusudndos &
A mesteyasglusziuumunans auvniiviily
nsuszifiunazdnnisanulidutusulaazuuuly
sEav 2 wlesanUszmalnedilddnissnvina
emission factor ﬁﬂsaUﬂquLﬁmwasf,unﬂﬁﬁmiiu
Fetiuen emission factor 1§ f3feTadenden
Tusgavanna

M Existing condition

M After implementation

Plastic waste generation

Figure 5 Comparison of greenhouse gases emission between existing condition and after the

mitigation implementation for plastic waste reduction

614



T 29 avuil 4 nsngrau-Aaniau 2564

15815 memansiazimalulad (3am.)

Table 6 Uncertainty analysis

Resources and Sources of Data Scoring Quality
Scopes Data sources QxE
energy used Emission factors | quality (Q)| of EF (E) levels
Diesel invoice TGO [14] 3 3 9 2
Gasoline invoice TGO [14] 3 3 9 2
Food waste | Estimation TGO [14] 1 3 3 1
Scope 1 LPG invoice TGO [14] 3 3 9 2
Manure invoice IPCC [15] 3 3 9 2
Continuous
Wastewater IPCC [16] 6 1 6 1
data
Electricity Electricity
Scope 2 TGO [14] 3 3 9 2
consumption bill
Solid waste http://www.carbon
Estimation 3 1 3 1
disposal neutralcalator.com
Paper invoice TGO [14] 3 3 9 2
Scope 3 | Water supply Water
P PP TGO [14] 3 3 9 2
consumption | supply bill
Bottle Estimation TGO [14] 1 3 3 1
Detergent invoice TGO [14] 3 3 9 2
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