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ABSTRACT

In the past decade, urbanization has increased rapidly in Thailand, leading to changes in
its economic and social structures. This study found the increasing use of urbanization as the
factor in economic research to study economic development in Thailand. However, some data

may not be an appropriate proxy in measuring urbanization in Thailand. The satellite images of
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night-time lights are obtained from the National Oceanic and Atmospheric Administration
(NOAA). The empirical results using panel data regression with fixed effect confirm that night-
time light intensity is positively associated with GPP, which reveals the economic activity. Thus,
satellite night-time light data could be a good proxy for urbanization in Thailand. This study
provides insights for using night-time lights data as a proxy for urbanization, contributing to our

understanding of data selection for future research in Thailand.

Keywords: Urbanization, Economic Activity, Night-time Light Satellite Imagery, Thailand
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Y8958 UU Defense Meteorological Satellite Program’s Operational Linescan System (DMSP-OLS)
ke zUU Soumi National Polar-orbiting Partnership satellite’s Visible Infrared Imaging Radiometer
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Fuanadgafl -65 osen aufls 75 asm TnefarmazBendaiiuil (Spatial Resolution) 7 2.7 Alawns
(NOAA, 2019) @sluszuu DMSP-OLS filanifisusisvan 9 pas Ao F10-F18 113 NOAA Tédinsueuns
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3%UU Soumi National Polar-orbiting Partnership satellite’s Visible Infrared Imaging
Radiometer Suite (NPP-VIIRS)
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nsiisuAtvesdaya (Data Calibration) nstlana1eniiganszuy DMSP-OLS
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1ay GPP unuyad ndninaiiasiuseaudanda (Gross Provincial Product; GPP) Light unu
anududuremadtaeiade Light? unuaimddemesmududurewadaends Manuf
wudndIunanann1AgaamMnTINAeNdn S uiuIaTINsERuTIia (Manufacturing Output to
GPP Ratio) Pop Nug1uIuUsz¥INT T WAUNANIENUA U817 blarursadanaale
(Unobservable Time Effect) uag ¢ Lmuﬂ'wmwmammﬁ'aué“uq Bo» B1, B2, B3, Ba U
ANNITIARDT § LVNUIININAII 97U 76 J91T9 Laz i wudiidnwnausd 2550 auiis 2562
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MN1919N 2 LLWﬁQGU@;;IJaLLagﬂqaﬂmLanmumﬂqmaLLinuqﬂquﬂuﬂqiﬂﬂwq

Aauds doya Vel undesdoya  Awade  Andeauu  didige  Angege
(Mean) UINTFIU (Min) (Max)
(s.D.)

GPP yamwdndman NESDC 119.75 366.54 552 3,996.36
UIATIUTEAU um
Fanin

Light  anududuves - NOAA 1.93 4.67 0.00 44.42
waslaeiade

Light?  dvidsaesves - NOAA 25.55 125.95 0.00 1,973.32
AMULDNTUY Y
waslnetade

Manuf  dadounandn  Jowa NESDC 20.93 18.71 1.09 85.68
NAYAENTIH
#a GPP

Pop dnulszng wiluey NESDC 88.00 99.67 18.06 895.82

= ° Y
Nu": ﬂ']u’lmiﬂﬂavﬂﬂu

Tunsiansanuuudiaesfininvadlun1siiasieyt Panel Data Regression 319wt du3s Fixed
Effect %38 Random Effect 5 9¢ldn15magausieis Hausman Test 19ga1nnN51997 3 HaN1SNAaU
WU AUNsuanIANFTUSTEnIaA iR TaTINsERUIwmia Auanuidurewatiaeinde

ASUSEUIUNNTAIEID Fixed Effect

] ° = Y ax
AN 3 NANITNAFDULLUUINADINLNUISAUNIYIT Hausman Test

AEDR Hausman Test NANITNAEDU

Chi square (16) 93.85
Fixed Effect

P-value 0.00

M nalagiey

nan153LAs18ilaglY Panel Data Regression WU Fixed Effect wanslumi1s199 4 wuan nng
WisuuUaswesrnududuveswasanansoaeyisunsiisuiuasvesyandnduanuiasiussiuimin

16 Tnedinduuseansuindu 8.759 AisgauliadAnyneada 0.01 Jauansbiiiuii yarndnsdueiuag
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v
S v

drnldidududsunuszavanududiedulszinalneld uenaini §@nwldvageuainudy
Robustness vaxan1s@ny tngldfulsyarndndusiinasiuseauiminveniaueninunsnssy
(Non-agricultural GPP) Lilesannaiausninuasnssudluanisuszneuianssumansugialusny
mAnnIMAnERsnTIL S Mulsiinaniaingannsosziouanssumaasugiafiiniu
HumsszAuasdutuveuadld lngnan1smagey Robustness U3l wuudNaedgadHansiueiug
FWTLAUTINIAVDINIAUDNAYATNTTY (Non-agricultural GPP) dnan1sAnwaenad oaiukuudIass

WA WA UaTINTEAUTNIA (GPP) fakandlun1sned 4

P3N 4 AnNdRTUSTEinwaAmandueinaTINsERUTmin (Gross Provincial Product; GPP)
warANUITNTUTRLAlAEIRAYYBILAaLIIin Tnen193lAs1¥9 Panel Data Regression
UV Fixed Effect

GPP Non — agricultural GPP
Light 8.759%%* 8.609%**
(1.948) (1.944)
Light? -0.314%x* -0.311%%*
(0.045) (0.045)
Manuf 4.120%%* 4.238%**
(0.7149) (0.712)
Pop 6.051%%* 6.081%
(0.228) (0.228)
Constant -507.110%%* -519.580%**
(28.056) (28.003)
Time Effect Yes Yes
p 0.980 0.981
R-squared 0.839 0.834
Observation 988 988

wnee: Aauluindu Ae A1 Standard Error
n: Muadleeideu

unasy

Tuts ATk ﬁﬂ%ﬁﬂlmﬁlmﬁuuﬂﬁa;ﬂa Big Data 91nAMgneA L Tienvaswasblenum
Ausnndu fheghau NUANIVDIAITNIY NAUNIY uazAmz (2563) waziufnuivassyeysn lye
Al (2563) Tngiapsnufnuniinisthameneaaifionvosasienuiauvesssuu DMSP-OLS uay
5¥UU NPP-VIRS agslsiniu sudnwidanailuldnandaisnsiiivuarvesdaya nsdlaimane

ANWANEUTTUU DMSP-OLS §9Us¢naunlIen1sieunalanan biiunistuiinain unanudlslaiiaus
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wumensUszndldnmaisanifenveuadinenuaAuiiotaeuduiloseswasiBon saus
nadgoudITUSITINAUITusaIna eI Tsnkazaudulewswsznalneloe
AN534A31294 Panel Data Regression WUU Fixed Effect Sananisvadeunandliiiuin anaduduves
waRInMatenIfienansaazieussauauduiioweUssmelvgld

n151 Big Data 1llusAdeluusemalneazdisandedrimneaiunisdsadeyameadals
demnUsamasdsianidudlunsdmateyaroudisgs iy deyadunuussrnsluutasiug
Tasunsdminiiseansunafe Gamsdrsaussrnudidialddeuasdunuiunatogiann ms
FoyannmademlivsrlonilumadoiadudnmadenudsfivaeFmsinideliussdninmnndy
(Chen & Nordhaus, 2011) TngaudnwilussUssmalsiinmihamaeaufiouveadllemmausn
Tograuninans @19g199u uAnw1v99 Chen & Nordhaus (2011) $1u@nw1u8s Michalopoulos &
Papaioannou (2013) LaguANwIue Pinkovskiy & Sala-i-Martin (2016) tHugu

wihnsthamaeaufisnvesnadiemiAunUszgndlflunuddoasdieyilinisiaaiu
Judeudsiuiifulvegnaenndasfuanuiuaianniu ogrslsinu Ussdunilsfidnidonis
aszutindsAemnulianysaivestoya Yude Lufideyalafi usiaainauianainainnisin
(Measurement Error) 14y doyanwengnaiinvesszuy DMSP-OLS dsluwsiarUinnaifisumaisnns
iR mALazIBunvesnEELANNeTY (Gibson et al., 2020; Gibson et al., 2021) \Judiu

uen9ni swuy DMSP-OLS iuszuudauiliamninmisnuauaziBeavesnmeedos
N3350 NPP-VIRS usllilesa1nszuy DMSP-OLS ffeyasynsunafieviumuninszaa 20 Y S
Tdnideindeyaninaienifisaninssuy DMSP-OLS anldunnndnssuy NPP-VIRS uiinamuninees
AMUALLD BAYBININE 8L 8N3INAA1L (Gibson et al., 2020; Gibson et al., 2021) ag19lsAn1u
Fodfnesiuaudoyaeynsunariitesnituesszuu NPP-VIRS Buanaudenainly Fadu N3
doyanmeearifieuvesszuu NPP-VIRS srldluruidelnsionzanidolutssmdlnonssfnndu

Tusuam

GHELELRNGR

flgnaY WAILNeY, Martinez, A. M., Durante, R. L. S., uagiive] 0ImuIna. (2563). 1759tA5791A994
wdsualuussalneTngldtoyanauioauasgliarsauime. Discussion Paper Series No. 57
ARIELATUFAIANS UM INNTUTITUANENS.

Syl lowasiu. (2563). msieuliisunisveneivesilsseninensuaznansdnTulasenig
12 Wawosinu..wa1m Wneldnmarsuanyisnarshiuainaniiiey nsdifnwdmingnssays.
Thai Journal of Science and Technology, 9(1), 31-44.

drinnuatfuviand. (2558). TI89IWYTETINTUAN WA, 2553. NTUNNUMUAT: drUnNUaTALIYIR.



€

a

265

)
N
)
P

B WUFITI

o3

A1NUALZNITUNMTNMUINITATHINAUALAIAUWAIYIR. (2563). NARIMYINIAUAZTINIA UUY
Ustnaignle atu wa. 2563. Auduidle 15 lwwigu 2565 910
https://www.nesdc.go.th/ewt_dl link.php?nid=12387&filename=gross _regional

013¥ml quanin, uazewsim fturiumna. (2565). nMsgviauresaiidounmHhaueuiey
funilauvesasadouiivseneuendu. s siasugiouSnssa, 16(1), 103129,

Angkurawaranon, C., Wattanatchariya, N., Doyle, P., & Nitsch, D. (2013). Urbanization and non-
communicable disease mortality in Thailand: an ecological correlation study. Tropical
Medlicine and International Health, 18(2), 130-140. https://doi.org/10.1111/tmi.12038

Chen, X., & Nordhaus, W. D. (2011). Using luminosity data as a proxy for economic statistics.
Proceedings of the National Academy of Sciences, 108(21), 8589-8594.
https://doi.org/10.1073/pnas.1017031108

Friend, R., Choosuk, C., Hutanuwatr, K., Inmuong, Y., Kittitornkool, J., Lambregts, B.,
Promphakping, B., Roachanakanan, T., Thiengburanathum, P., Thinphanga, P., &
Siriwattanaphaiboon, S. (2016). Urbanising Thailand: implications for climate vulnerability
assessment. International Institute for Environment and Development.
https://doi.org/10.13140/RG.2.2.17931.49444

Gibson, J., Olivia, S., & Boe-Gibson, G. (2020). Night lights in economics: sources and uses.
Journal of Economic Surveys, 34(5), 955-980. https://doi.org/10.1111/joes.12387

Gibson, J., Olivia, S., Boe-Gibson, G., & Li, C. (2021). Which night lights data should we use in
economics, and where? Journal of Development Economics, 149, 102602.
https://doi.org/10.1016/j.jdeveco.2020.102602

Li, L., Sun, Z., & Long, X. (2019). An empirical analysis of night-time light data based on the
gravity model. Applied Economics, 51(8), 797-814.
https://doi.org/10.1080/00036846.2018.1523612

Lowe, M. (2014). Night lights and ArcGIS: A brief guide. Massachusetts Institute of Technology.
https://darrylmcleod.com/wp-content/uploads/2016/06/Night-Lights-and-ArcGIS-A-Brief-
Guide.pdf

Michalopoulos, S., & Papaioannou, E. (2013). Pre-colonial ethnic institutions and contemporary
African development. Econometrica, 81(1), 113-152. https://doi.org/10.3982/ECTA9613

Mullainathan, S., & Spiess, J. (2017). Machine learning: An applied econometric approach.
Journal of Economic Perspectives, 31(2), 87-106. https://doi.org/10.1257/jep.31.2.87



AmaeaInTeuveuaslemmAuaznTianumtudodudsamalneg 266

National Oceanic and Atmospheric Administration. (2019). Version 4 DMSP-OLS nighttime lights
time series [Database]. Retrieved from
https://www.ngdc.noaa.gov/eog/dmsp/downloadVdcomposites.html

National Oceanic and Atmospheric Administration. (2020a). Global gas flaring shapefiles
[Database]. Retrieved from
https://ngdc.noaa.gov/eog/interest/gas_flares countries_shapefiles.html

National Oceanic and Atmospheric Administration. (2020b). Version 1 VIIRS day/night band
nighttime lights [Database]. Retrieved from
https://www.ngdc.noaa.gov/eog/viirs/download_dnb_composites.html

Pinkovskiy, M., & Sala-i-Martin, X. (2016). Lights, camera ... income! Illuminating the national
accounts-household surveys debate. The Quarterly Journal of Economics, 131(2), 579-
631. https://doi.org/10.1093/gje/qjw003

Sriwaranun, Y., Gan, C., Lee, M., & Cohen, D. A. (2015). Consumers’ willingness to pay for
organic products in Thailand. International Journal of Social Economics, 42(5), 480-510.
https://doi.org/10.1108/1JSE-09-2013-0204

Supasa, T., Hsiau, S.-S., Lin, S.-M., Wongsapai, W., & Wu, J.-C. (2017). Household energy
consumption behaviour for different demographic regions in Thailand from 2000 to 2010.
Sustainability, 9(12), 2328. https://doi.org/10.3390/5u9122328

Wongmonta, S. (2020). An assessment of household food consumption patterns in Thailand.
Journal of the Asia Pacific Economy, 1-21.
https://doi.org/10.1080/13547860.2020.1811191

World Bank. (2020). World development indicators [Database]. Retrieved from
http://databank.worldbank.org/data/reports.aspx?source=world-development-indicators#

Wu, J.,, He, S, Peng, J., Li, W., & Zhong, X. (2013). Intercalibration of DMSP-OLS night-time light
data by the invariant region method. International Journal of Remote Sensing, 34(20),
7356-7368. https://doi.org/10.1080/01431161.2013.820365

United Nations, Department of Economic and Social Affairs, Population Division. (2019). World
urbanization prospects: the 2018 revision (ST/ESA/SER.A/420). New York: United Nations.

Retrieved from https://population.un.org/wup/



