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Abstract

The national innovative capacity is regarded as the national development tool for sustainable progress,
through an economic development with a high growth rate. This research is aimed to study factors and to propose
guidelines for increasing number of innovations in Thailand. This study has predominantly adopted research
methods in determinants of national innovation capacity from Furman, Porter, and Stern (2002). In applying them
into Thailand’s context, the methods have been modified by using numbers of interational patents as criteria for
measuring innovation. Secondary data of relevant factors were collected from 2000 to 2016 and analyzed by
econometric model. Multiple regression models were applied for data analysis. The analysis shows meaningful
contributing factors to Thai innovation development to include share of GDP spent on higher education, openness
to international investment and research and development expenditure. These significant variables reflect that
Thailand has the potential for innovation growth with support from the government acting as an important driver
under the strategic policies in boosting Thailand’s potential for innovation. The emphasis is on share of GDP spent
on higher education, which is considered as the main factor that Thailand can strengthen itself as well as lead to
sustainable development. Integration of the four disciplines as part of all levels of education, namely science,
technology, mathematics and engineering (STEM) are new leaming approach to create personnel with knowledge

that will help promote Thailand's potential for sustainable innovation.
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AT 8 NTBULLIANAAM WAILIAN1RIN Furman Porter Wag Stern (2002) uag Hu Uag Mathews (2005)
vnewe: v (Cause) liun Tassasei uguialusnuuinnssy anmundouvesnaugsiaemedmsuuianssu uasmsid oo

AN ke (Effect) A InnudvsUnssevinsemanfunsdeudu USPTO

= Aada v
I5LUYUIBIY
AMTITeAs Il uNMTI TeLlsandusius (Correlational Research) wit o@ nw1tladelunisuii udnen1mynias 1u
yinnssuvesUsewmdlng Inednwanuduiusseinsuiuuinnssusartasendamalinauinnssuseaulsend tagle

ANAUNITANUIUNDU A9

\3alenlflunsidy
sUBUVANNS Ad AT (Linear Equation) il Auduus duduiudni UnsvesUseimalneuazdade

DU 9 asil

KWUUIADINITAN0BY (Linear Regression Analysis) ‘Lugmwuammsama gy A (Multiple Regression)

AUMIAULUUIN Furman wazAny (2002)

Ajy = 8yparYEAR + SineLX[Y T + 8crusLY i + SuinkLZii < 4+ ALHS, + OLA; + €,
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NAN1SIATIZH

LUURRDIIMUA 3 LWUUTNABY AaWAAdlUnNsen 4

A15197 4 HAN153AT12#E8T Ordinary Lest Square (OLS) waz Two-Stage Least Square (25LS)

Innovation Infrastructure National Innovative Capacity
Ordinary Least Square (OLS) Two-Stage Least Square (25LS)
Model 1 Model 2 Model 3
Intercept 7.0685** 11.2913* 10.3993**
(0.0446) (0.0158) (0.0305)
Ln Patent Stock 0.3639
(0.2911)
n GDP Per 1.0085 0.6953
Capita (0.2275) (0.3595)
ALn FTER&D -0.1142 -0.9142 -0.9012
(0.8964) (0.3345) (0.3309)
ALNR&D $ -1.1463 -2.2531% -2.0629*
(0.2790) (0.0754) (0.0904)
Ln ED Share 0.8944** 0.7433* 0.6008
(0.0365) (0.0582) (0.1308)
International 0.0588 -0.0103 -0.02791
Trade (0.3173) (0.8747) (0.6469)
International -0.1419% -0.1325% -0.0738
InvestmentT (0.0423) (0.0399) (0.3696)
Ln UNIV R&D -1.1617 -1.1337
Performance (0.1215) (0.1132)
Adjusted R’ 0.6475 0.7209 0.7324

e AluaduAen t-statistic YasAduUsyavic M3geduUsensdeaIn Furman Porter uag Stern (2002) *** ffuddnyymsaiia o

SEAUATMITBNY 90 95 Uay 99 MAUaU

wuudnaedd 1 lassaseiugumeinuuinnssulagldtdadosinasulusevanofuduguaius (infra-GDP)

aa v

definsaneadafiddyvestiadeiifnadeduodnstrsmuii udnsasinaruneluussmanen s1uu
yransiATeuaziannivhoudunm Adldsesumsidouasinunvesssng dadueldaedumsfnuse
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YosfuUsnmAeINUANSUnslasovas 64.75 WavaInAana t-statistic (t-test) wuin daduaildaeaiunisdinyse

HanA s NIaTINAEluUsEMA (ED Share) Wagduaun1silaninamnan 1un1Tav usendnaUseme (Intemational
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AN TauaianvesUssne RED $) Saruduiusiufuusmuiisesuiddaymeadn 0.1 seaums
wuusaedi 3 Alldsremes U Souariannves s NIsaes Uens s uesauUsIuAe SudnsTRs

(Patents) 91

afuTBuaraTUNaN1TINY

HANMTIATIEYNUTN daduaildanesunisdnwdendndaeiuiariunelulseme madaninememiuns
AMUYRIRNUTEWA kazAlddnea M Telasiavensng dnadiuanldinesunsAnuisiendndauriuiasiu
melulssmaiinananssredneninmadiuuinnssuvessema At Meivssmaiidndiuveselidne
éﬁuﬂﬁﬁﬂwnﬁuqﬁu avtlidnenmmeuuianssdivendy Wudsrtunuise Furman wasens (2002)
Furman wag Hayes (2004) Hu wag Mathews (2005) wag Huang Shin kag Wu (2010) Porter wag Stern (1999)
TassmAdudnilvgimsdnuilulssmaiiiauug feldinduingniiddgyuensmalnelugiusussinadigs
it Tavasiouinnmsfiusulsssnalududfiaudidyosabs Sennesuuiyataguldinsinfnsmmmis
gauAnY enrmans Ideuaruinnssy HumITuiuensEnTIinemansuasmelulad uavdtinuAugnIIINg
msgandnw Tnefiutiiilumsdaedy afuayu uaziduguanisgan@nu Inermand myideuaznisaieassd
winnssu (Ministry of Higher Education, Science, Research and Innovation, 2019) lngmsiendtinauamuenssuns

gruAnwIPeNINNIYNTNANWIENS IwhiiiesdensturdeunasranduuinnssulussAvanufnuunngwu

MdanitmemunsasusEIUsEmainareduIuEnsUn sullewnanidwnanuandvsynsiive

Untominddunslaanvemues Mnransinzidadsmadanitmmiunsamuinalauiefnen nmieey

35



Yodudom et al., 2020 s salgsnavsvienl

Uit 4203) atuil 165 (nsngneas-fugneu 2563) uth 19-38

winnssuvesUsemelne lnetayanmsdanitmswiunisan wrewnsanadududeyaldwmanndldanmsli
AU FangiuugaiumneinsnussmalimaUanionssmumsasuann Tumenduiunnazuuuiianiasnangds
Usemadu 9 Imsilaniameinunisamuvesinilssnates iamslinngifuansiseniiludauduiennain

ﬂzLLuusumlJizmﬂimﬁﬂ"]amaqasjNmm:ﬁmww;ma]’mmmlaiﬁumwmmil.ﬁ N

91338984 Fagerberg Uay Srholec (2008) ivhmsfnutiadefiiAvadeatumsssyunumuesiiaded s
UsravBnmdsiinasionsianiesughianuin unummeumadanisdinademstauniassgiavesUsemelng 3
fri¥aRe nsamulaenssninsUssmamiduasyarnsindraudi aeandestunisfingines Wu Ma wag Zhuo
(2017) wuimsamulpeasmndssanadudndelrenuansomeunssaamaluladussuanssvessena
Aeliilfasnnd Wy aﬂﬁu’ﬂmiaﬂaw%ﬁ’mismNﬂizmﬂLLasmiﬁumaamﬂﬁmwﬁ"wéaumq{]ngiywﬁmméﬂﬁmaemmﬂ

Tunsas1 e 1TnANUENLNTaNIA UL TN SUYBIUTENA

AN IIUNTIT Bas LT AT A UR A naN NN UL IRNSSUYRsUsEwAlneg Wawindnsinisiuls
Y0IATION P 1UNTITEa N ALBIUsE AUl MR uln A daxalidanudunus lunanamssiutnuny

o a

NuLdnsUes Weoiamanuwliulrermuaiteliiussmelnglienuddgiunsideuesianiuguaineie

#7UNaN1339Y

MningUsTad mAdefideinsmautiadeiinadedneammaiuuinnssuessamalne wavesnide
uhdnen s IRnTsduegty 3 Jade Ao 1) dadwalddedunsfnvirenndasinasunelulssme 99
felddutedeiitaludmantdadulafonmeluiivssamaaansomunsld 2) madanfemeunsamussmi
Uszina Wutadeiinasavsuduidesanadosnimmanisiiesvessemalnglugiafisumiusninigad
wnliuddtuluilagtu uas 3) aldemeiunmsidoussitanvensame uiladofifadauasiiowinssme
Inerindsegsrinemeian uarduliufstueswiodedunn 4 9 Swouuiansaudulannnisandvitng USPTO
Tneyminanidqasamnedieunteminddunaliyan namdnievilsde Jagtulssmalvedwosiomeluladuas
winnssuanansUssme msfiazianasugiabiaunes e umarannsaitmnnuesdldiy Ussmdlnedanusudu

28198991 9¢A 9983 19U IPNISUIMAATU DALY AANNAILNTANIATUNS YT UUBIUSEMA

Uselowiuardaduatuzainnisiae

NnramseTidaseifinanednan e TanssuvesUssmdlnenudn deduaildsesumsinwse
nandaTnaTINeluUsEma N1 UANTIIMNRIUNTawY ke ATEIen UM TIdeLas T veIUssmA kase
Srunudvsdes Suuiiduliedlasedeiugumsiuuiansuentwssmdlnesuil Tedelasadeiluguiiasy
wdmaisaduasdusznouilivasvesmaiaundnenmmsi nuinnssused ulsna annindenueangussn
lawzdmuuinnssy fudsfiavieurerlddionisdunsitouasiauivesnaeney wasmsdenloeseninas
aosEuiiudRorlda e Souasiannveam inendeltidnenmiins sy Sasleimuntlatuesdustnou
1 3 dou WiiUsEavE nnudnardmaliUssmelidnen e uusanssuiidund swasfinnuansnsamssnunisud siiu

NATU

36



Yodudom et al., 2020 s salgsnavsvienl

Uit 4203) atuil 165 (nsngneas-fugneu 2563) uth 19-38

References

Carvalho, N., Carvalho, L. & Nunes, S. (2015). A methodology to measure innovation in European Union through the
national innovation system. Intermnational Journal of Innovation and Regional Development, 6(2), 159-180.

Department of Intellectual Property. (2017). Statistics of Granted Patent. Retrieved from https.//www.ipthailand
.go.th/th/patent012/item/statisticregispatent2018.html? category id=2093

Fagerberg, F., & Srholec, M. (2008). National innovation systems, capabilities and economic development. Research
Policy, 37(9), 1417-1435.

Fan, P.(2011). Innovation capacity and economic development: China and India. Economic Change and
Restructuring, 44(1-2), 49-73.

Franco, C., & Leoncini, R. (2013). Measuring China’s innovation capacity: a stochastic frontier exercise. Economics of
Innovation and New Technology, 22(2), 199-217.

Furman, J. L., & Hayes, R. (2004). Catching up or standing still? National innovative productivity among “follower” countries,
1978-1999. Research Policy, 33(9), 1329-1354.

Furman, J. L., Porter, M. E., & Stern, S. (2002). Determinants of National Innovation Capacity. Research Policy,
31(6), 899-933.

Griliches, Z. (1990). Patent statistics as economic indicators: A survey. Journal of Economic Literature, 28(4), 1661-1707

Gujarati, D. N., & Porter, D. C. (2008). Basic Economatrics (5th ed.). New York, NY: Douglas Reiner.

Hu, M.-C., & Mathews, J. A. (2005). National innovative capacity in East Asia. Research Policy, 34(9), 1322-1349.

Hu, M.-C., & Mathews, J. A. (2008). China’s national innovative capacity. Research Policy, 37(9), 1465-1479.

Huang, C. H., Shin, Y. H & Wu, C. Y. (2010). Constructing national innovative capacity in globalization: The network
autocorrelation perspective. In Technology Management for Global Economic Growth (PICMET),
2010 Proceeding of PICMET 10 (pp. 1-12). IEEE.

Institute for Management Development. (2017). IMD World Competitiveness Yearbook 2017. Retrieved from
http://www.otp.go.th/uploads/tiny _uploads/PDF/256008/IMDReport/IMDWorldCompetitivenessYe
arbook2017/IMD_World_Competitiveness Yearbook 2017.pdf

Johnson, A. (1998). Functions in Innovation System Approaches. Department of Industrial Dynamics,
Chalmers University of Technology. Sweden.

Ma, Z., Wu, Z., & Zhuo, S. (2015). Enhancing national innovative capacity: The impact of international trade
and foreign investment. Academy of Management Annual Meeting Proceedings. 1, 11627-11162.

Ministry of Education. (2017). Thailand’s Education Statistics. Retrieved from http://www.onec.go.th/index
.php/book/BookGroup/19/1

Ministry of Higher Education, Science, Research and Innovation. (2019). History of Ministry of Higher
Education, Science, Research and Innovation. Retrieved from https://www.mhesi.go.th/home/
index.php/ aboutus/history

Nelson, R. R, (1993). National Innovation System: A Comparative Analysis. New York: Oxford University Press.

37



Yodudom et al., 2020 s salgsnavsvienl

Uit 4203) atuil 165 (nsngneas-fugneu 2563) uth 19-38

Office of the National Economics and Social Development Council. (2002). Thailand Ninth National Economic
and Social Development Plan. Retrieved from http://Amww.nesdb.go.th/ewt dl link php?nid= 3784

Pavitt, K. (1982). R&D, patenting and innovative activities: A statistical exploration. Research Policy, 11(1), 33-51.

Pegkas, P., Staikouras, C., & Tasamadias, C. (2019). Does research and development expenditure impact innovation?
Evidence from the European Union countries. Journal of Policy Modeling. 41(5), 1005-1025.

Porter, M. E., & Stemn, S.(1999). The New Challenge to America’s Prosperity: Findings from the Innovation Index.
Washington, DC.

Porter, M. E., & Stern, S., (2002). National innovative capacity. In Schwab, K., Porter, M. E., & Sachs, J. D. (Eds.),
The global competitiveness report 2001-2002, (1st ed., pp. 102-118). New York, NY: Oxford
University Press.

Porter, M. E., (1990). The competitive advantage of nations. Harvard Business Review, 68(2), 73-93.

Romer, P. M. (1990). Endogenous technological change. Journal of Political Economy, 98(5), 71-102.

Schumpeter, A. (1934). The Theory of Economic Development. Cambridge, MA: Harvard University Press.

Santana, N. B, Mariano, E. B, Camioto, F. D. C, & Rebelatto, D. A D. N.(2015). National innovative capacity as determinant
in sustainable development: A comparison between the BRICS and G7 countries. Intemational Journal of
Innovation and Sustainable Development. 9, 384-405.

The United States Patent and Trademark Office. (2019). USPTO Annual Reports: Performance and Accountability
Report (PAR). Retrieved from https.//www.uspto. gov/about-us/performance-and-planning/uspto-annual-
reports

The World Bank. (201 1). Thailand Now an Upper Middle Income Economy. Retrieved from http://www.
world bank.org/en/news/press-release /2011/08/02/thailand-now-upper-middle-income-economy.

The World Bank. (2019a). GNI per capita, Atlas method (current USS). Retrieved from https://data.world
bank.org/indicator/NY.GNP.PCAP.CD?locations=XT-TH.

Trajtenberg, M. (1990). A penny for your quotes: Patent citations and the value of innovations. The RAND Joumnal
of Economics, 21(1). 172-187.

Villa, L. S. (1990). Invention, inventive leaming, and innovation capacity. Behavioral Science, 35(4), 290-310.

Wongsiltuvises, P., & Jaroonpipatkul, N. (2017). Middle Income Trap: to overcome the economic trap. Retrieved from
https.//www.bot.or.th/Thai/ResearchAndPublications/Doclib /Article Nov2017.pdf

Wu, J., Ma, Z., & Zhuo, S. (2017). Enhancing national innovative capacity: The impact of high-tech intemational trade

and inward foreign direct investment. Intemational Business Review, 26(3), 502-514.

38



