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ABSTRACT: This study aims at analyzing returns on the public and private investment in agricultural
R&D in Thailand. An error correction modeling technique (ECM) was applied to the total factor
productivity determinants model using time-series annual data during 1988-2017. The respective
internal rates of return on research investment were also computed. The statistical results found
that the public, private, and public- private collaboration in agricultural R&D help raise agricultural
productivity significantly in the long run. The respective rates of return on investment were also shown
to be worthwhile. Specifically, the returns on public, private, and public-private collaboration were
40.84%, 9.47%, and 8.49%, respectively. Government policy shall continue and raise its support on
the public, private, and public-private collaboration in agricultural R&D investment. This will drive
potentials of Thai agriculture to develop sustainably out of research-based knowledge.
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Figure 1 Percentage Shares of Agricultural R&D Spending in Agricultural GDP (R&D Intensity
Ratios) during 1996-2015.

Source: Author’s calculation based on data compiled from the National Surveys on R&D Expenditure and Personnel of

Thailand (various years) by the National Research Council of Thailand and the National Income Accounts (various

years) by the National Economic and Social Development Board.

Note: Public AGR&D includes R&D spending in agricultural science conducted by government agencies, universi-

ties, public enterprises, and private non-profit sector. Private AGR&D includes R&D spending by private enterprise

sector. This classification of public and private R&D is in accordance with ASTI (2013).

UTUNNITAINUITUUA T A MBI

v

Frudlunan NIUATITENANTENLLBINTAIY Y
4 d o
wasuwiladldiazunuinniinavaiesnia

ARUAIUNIINHAITEAUNNANATIDY N TARNY
A uAag
ATNDNUNLINTEIINIATILAZIONTY  N19

ONTYW  AUFENIeNTWHuAUIAEAIUNNT  ATdAsuuaeINARNTNIIN

al

uilsgilanmng nsWLILATaNANINa NNIRAET

v o

dhiunananuazanfiuu  luaneinaigds
v dﬁl

Autiufiunisdfudgaiuguarnisadudunu

azLagFaLlInN1sARsUed Nt Uz N LiiNang
1F2HNUANLAZNITANUILEATINARBLLNLANN



1080 WNUINERS 47 (5) : 1077-1088 (2562). /doi: 10.14456/ka}.2019.98.

a o a = [l Aﬂl A Adl
neawiddeianueneeslilngene s
ANHILNLINUATNARDLUNILAINNTAIN WAL
wazimWI AU N EAsluN WL eaLsEmA
undnfiand1Atylanizn1saanuaes
¥y iesannlueanniaigiduniasandiu
NIIUANUATIBYANITAINUIAETBINIALENTY
! b4 o o ' o va o ¥
Aoudingdnin  wsiluilaquiulitinnsdnsadieya
A ldanalunnsidtaesnalenguetngsiaiiog

< = PR AR - P |
WNTY NsAnENAdmgLsvaed 2 48 A 1)
WBUIENIaNINIINNIITNTAI U E A
naneaslulszmelnglnediuiianianisaau
284N1ATTUATIONTY UAT 2) AATEVNATRINT
auiduAuNIsneEaIse TFP TnaA1tads
UNLMIBWNNIATT  NNALANTU  LAZNIITIN
ANUIENINTFUATIONTU FINISLTTIUAN
ANTINARDLUNUAINNITAIYITLAINGND Wil
= ao o Al P g v o

azipglauddgieuninAnizesnlndiaes
o =2 :: d’l 1 a o L e

AunnsAnmiaiall  u 2d%Ad  (2553)

0.41% of AgGDP
5,457 million Baht

-
2011

= Public @ Private

0.29% of AgGDP
4,210 million Baht

£ RO

- 2013

Suphannachart and Warr (2011) Wag
Suphannachart (2016) wlman Tl lE AT
faunumassnaentuLazifedninsuiiaya
faiasysnd uenannil nisdnmefiiiagldga
%m;l.@’l,miﬁmumzﬁmmﬂuﬁwﬁumn%”u
@ 2531-2560) uannIAnERlEa0lHidu
Mﬁngmﬁqﬂa‘:ifﬂﬂﬁ@ﬁuﬁuumm‘w&umma
AeuasiaFe NS NARNETTsanns
WRwINMTnERsA el uuazannMdinTes
NEAINI m@muLmumnmimnuﬁﬁmﬂﬁgﬁ
AnreilidegnunsannldiFeuiaudunisg
AnmnneuvtiiddAsuudadlilunniesifesla
LLaza‘zﬁumimnuﬁﬁTﬂﬁqmﬁﬁndﬁﬁ'mmuﬂu
yisald (Underinvestment) NARAULNUAINNNT
aUIAETRRNTULAL NN BIT NI TuAY
L@mjmzLﬂu‘w@Tﬂﬂm’lmﬁﬂﬂﬂ%ﬂiximﬂu
NNIAUATNNNTIREUAZABUNAIUNTNEATTAS
szinalisaly

1.41% of AgGDP
17,656 million Baht

Figure 2 Public and Private Agricultural R&D Expenditure in Thailand during 2011-2015.

Source: Author’s calculation based on data compiled from the National Research Council of Thailand and the

National Economic and Social Development Board.
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Table 1 Augmented Dickey-Fuller Test for Unit Roots, 1988-2017

Variables  t-statistics for level t-statistics for t-statistics for first  t-statistics for first
without time trend level with time difference without difference with

trend time trend time trend

INTFP -1.149(0) -2.145(0) -6.021(0)*** -5.975(0)***
INRpub -4.308(1)*** -4.214(1)** -3.731(1)* -4.048(5)**

INRpri -0.507(0) -0.242(0) -5.446(0)*** -5.541(0)***

INnTO -1.605(0) -2.006(0) -4.448(0)*** -4.413(0)***

FDI -2.866(0) -3.270(0) -8.121(0)*** -8.156(0)***
InEdu -0.571(0) -1.573(0) -5.207(0)*** -3.514(2)

Inlrri 0.007(0) -2.041(0) -5.557(0)*** -5.483(0)***

InRain -0.657(0) -3.266(0) -5.105(0)*** -5.237(0)***

Notes: 1. All variables are measured in natural logarithms except FDI which have negative values. 2. * and **

denote the rejection of the null hypothesis at the 5 percent and 10 percent level, respectively. 3. Numbers in

parentheses indicate the order of augmentation selected on the basis of the Schwarz criterion.
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ANAUIZEZENY  T9ARAARDINLUUIAANEL MY
Lmeuﬁ%ﬂﬁﬂquummuﬂmmwmwme
WaUNg1N1s0Ws TFP 18 (Evenson, 2001:
Suphannachart and Warr, 2011) WANNTANEN
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‘?g@@ﬂmﬂmﬁﬁﬂﬁﬁuﬁuma“imﬂmm@ﬂmu
WASWLAN TUNATRINANTENLAINNITIAE VD
mm”ﬁmnﬂdwmmmL@ﬂﬁmﬁ'@u?‘ﬂwmn Aa
WAAIFEANAINEAEUTZETENENAIUINIAN
Adudsc@nauiinsoutsasunelugl  Level

wsBaaAanvesdutlszAnaniindausany
ardn  AnuEavguresiauliniidaniaiy
(Rpub) A" 0.51 VNNEAINGT UNEALSLIANE
nAigsetas 1 Az TFP Seaay 0.5 Tuamuei
ArAuE v Ut sn1sIdEn 1 AlanTull
AN 0.18 MUNEAINIT INNIENTUAYUISELAN
ey 1 TFP aziinduianas 0.177 (nvun
Iuﬂ%mujm‘w) FaNdeMARRINLIANIUNINATT
aenuddpfunnnenseed neluvanendo s
mmumwmmmﬂummLuumwamm HANY
qwnmmiﬂ‘lmimﬂLm:rmmmﬂa‘ymmumu
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2558 upznariidadaumnn ey lomide
wiadrestienmudunanasenaldlfudas
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Table 2 Estimation Results of Factors affecting agricultural TFP in Thailand, 1988-2017

Dependent variable: A

Coefficient (standard error)

Long-run elasticity

AnRpub_ 0.020 (0.048)
A InRpri 0.009 (0.016)
InRpub 0.292 (0.135)** 0.510
IanriF2 0.101 (0.053)* 0177
InRpubpri | 0.103 (0.040)*** 0.180
InTOH 0.062 (0.073)
InEduH -0.064 (0.042)
Ir1RainM 0.122 (0.112)
InTFP_ -0.573 (0.177)***
Constant -0.715 (0.849)
Observations 28
F-statistics 2.36**
Adjusted R 0.31

Notes: 1. The level of statistical significance is denoted as: * = 10 percent, ** = 5 percent, and *** = 1 percent. 2.

Long-run elasticities can be computed by dividing the estimated coefficients of the level terms by the positive value

of the coefficient of the lagged dependent variable.
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fruFundulsrAnantindautlsniy
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A4t lunuusnaeazlfinandszunn 12 dlunis
denantnafinise  TFP  (WinAUIUIA99A0

ANHEAEWITEZENTRFIULINNTTAE) et
HanisilszainuAnnlaaflunaisylanians
n19aenuistluglresyaAnanansaNg Wy
(VMP) WAZATUADIERTNHARDLUNUAINNTS
a1 mdse Aauansly Table 3 wudn 13
AMUIREFNUNEATVRINIATY NALBNTUY UAY
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Table 3 The Spread of Agricultural R&D Impacts on TFP and their respective VMPs and MIRRs

Public R&D (Rpub)

Private R&D (Rpri)

Public-Private Collaboration (Rpubpri)

Year

elasticity VMP elasticity VMP elasticity VMP

1 0.2925 0.2847 0.1015 0.0578 0.1037 0.0449

2 0.4172 0.4061 0.1448 0.0824 0.1479 0.0641

3 0.4704 0.4579 0.1633 0.0929 0.1668 0.0722

4 0.4931 0.4800 0.1712 0.0974 0.1748 0.0757

5 0.5028 0.4894 0.1745 0.0993 0.1783 0.0772

6 0.5069 0.4935 0.1759 0.1001 0.1797 0.0779

7 0.5087 0.4952 0.1766 0.1005 0.1804 0.0781

8 0.5094 0.4959 0.1768 0.1006 0.1806 0.0782

9 0.5097 0.4962 0.1769 0.1007 0.1807 0.0783

10 0.5099 0.4963 0.1770 0.1007 0.1808 0.0783

11 0.5099 0.4964 0.1770 0.1007 0.1808 0.0783

12 0.5100 0.4964 0.1770 0.1007 0.1808 0.0783
Long run 2 VMPOO 0.9800 2 VMPOO 0.8256 2 VMPOO 0.8189
(Infinity:00) MIRR 40.84% MIRR 9.47% MIRR 8.49%

NANNTUTE N UANEATINARALILNLANN
nsavuIdaaean1Asy (Batas 40.84) InfiAes
WATARAARBIALINNTANEARUUTIN W1 2R5MIT
(2553) WUINBATILARDLLNUAINNITIEIANU
Nrwazdndsonniulugaell 2513-2549 HAn
faaay 4044 uay Suphannachart and Warr
(2011)  wudmsAdEAURT IuTnAAETY
linanauunuludnstenas 29.5 Tefiudu
fmmmqmmqmmmmﬁLﬂumimmuwrﬁmm
meﬂimwummnmwmi%u‘ju ANUFUERIN
HARDLUNUAINNNTAYHITETRINALBNTULAY
Madnau wlidnazliinanauunusindusdi
flagandnAndaloniaresRuasnuiiemauiy

'é”mmﬂmﬁ”ﬂﬁwhﬂ a”ﬁﬂudﬁmimwumdﬂ”
Lﬂummwumumu@ Ansdaiaiulifinng
mmumﬂmumaiﬂLwaﬂi”‘lﬁmﬂmmqmmmﬂ
inpsuazdensng

asluaziaiauanue

miﬁﬂwmi{ifgqﬁqL@uwﬁﬂgmﬁq
tsrandifeafURANIUATHARALUNWANNNNT
aauIdauasimuIAuntsinensludasd
2531-2560 laganuuniiunisaseiaiiunisg
lnenA3g (F3una wmnanenae 533avna uay
wnauldiasannnle) uaznaenay Tuningas



KHON KAEN AGR. J. 47 (5) : 1077-1088 (2019). /doi:10.14456/kaj.2019.98. 1087

m'ﬂ%dwlumi?ﬁﬂﬁmﬂ’mﬂwmlﬁﬁyu@ﬂ'w
rﬂ@Lumimﬂmmmummwmmawmmwm
ﬂ’]ﬂL‘ﬂﬂ‘ﬁuimﬂ@iluLLﬂ@ﬂiﬂﬂ@uﬂl’]\m’m UNLN
JasnTANTURLT et AuTaRET 2558
aamPReII LUl LN LATYNEANAATN1TINET
UsenALaziANINNI3R 8 AUNTINERNTTZAL
UIWITIR N1FIATIEURANTTNLAINNITAIN Y
AdufaauuudnaeanInATgIAHUTUd 19
AUAAINTINIATY MANTY UAZNNTIIN
awusEvIneiguazienTy  foutaglinannmn
PINNANEATANTURENNTT A ATY aviiau
NI AINUITAIUNITNHATATIELAN
ﬁnﬂmwi‘wmﬂLm:miLmuImim@ﬂwﬂwu‘Emﬂh
fmﬂmﬁmmnmmmwLﬂumquLﬂ@fau 95
memmumhmﬂumm@mmmmgfamm
AUNREUALNNALNTY UATUIATBNHANITNL
ndnunannndsasgendtniaenauAauing
wn - atdlafinnu AL Eug
UM AReAT 2558 wngnansntene
a‘mmmmaﬁﬂmﬁm%wumﬂa‘z‘lﬁmﬁmﬂ
N17A9YUATUAIUNTINHATTDINALBNTULRY
™ RLIINLMIeeNTUTNL T LENS
wiudauaznareidunalnudnlunisiiun@n
ansannAnEasluatadseinaialaning
wnnzludszimame lfgeetneanigaidniuay
a Il 49

TudszmangliUunarsnisnsnisidiulnues
nnsaAdageatialszineauy

uanaNt N1 Idtfiatendtszay
nAIUNG 10 T Aazdanansznuegaiud
ARKARNINTINIBINIAINERAT  ueunNNIanU
ANATUNNNITEARE INIIZHARBLUNUAINNT
mwm%wmuqm"l,mmﬂumLﬂummwuwm
mLm:‘mmmmmuqqmﬂmLmﬂifammNu
aau Wdazidunisamulaeigvizaentuise
nMgsaNan Al nniadauasalsliinns
aruaYuLATALdTNN TN AUNN AN EATBEN
Aalilaauazadsiiuauidiniureinisamu
35 lfunniulagiang QREEECN AN
NN (Productivity-enhancing R&D) Eﬁmifa‘um@u
mﬁ@“wma%m i nsdiudgeiug  nng
wwmmeawnerLm@ﬂmmmamwm WAZNNT
wlsgtAuAnnsmg efinanEnsasiaLse

1ﬂ15ﬂ’1ﬂ1ﬁﬂ%’]Nﬁ’TV]’]?;I@’mMZ\]’]ﬂM@’]EIﬂﬁUWWI{‘i
Auusesn nisieganinuay mmmmimu
TaNINENIFITNTF UaznTianuulaadnnm
e A

LANANSA19DY

neudna AILNA. 2556. ADANINTBINIILATTY
wulnannfifaeeanisnszanasnelé:
oymuaznieean. sunpnsualazmelng,
NIAUNN.

Tadeoy Alsaddnnywel, 9a5md gnasnsang,
UAZIFIUN UseTURIANA. 2562. NANTE
NULFIANGITUAREANNINUINIUNA
naNEATINg. WALNEAI, 47:419-432.

WRIR gueTUTF. 2553, nsilsuilunanseny
PBINUIRENNTNEATNRFARLARNN
nsuanlaganludsznalng:  nsdinng
Usrgnafliannamssgin. w. 125-140.
T auws @ranuud, Tasyiel wd
ayingd, uargassnun szdlnomna. ns
U lAUNANTENUAINIIUIRU AU
NINHATUAZANANMNITHINHAS. LAN. 7
Ao, NGIINe.

ANUNIUANLNITUNTIRYUUNTIR. 2560. N9
&9 lEaneuazyAaININI9IN19IAE
wazWmuresdssndlng.  d1dneu
ADIENTINNTINELUITIR, NTANNE.

Auddiayauazaianisnimatulag. 2560. Aol
Angndranfuazinalulagyae
Uszmalne T 2559-2560. Avineumne
nssun1ganadans  walulaguas
WIANTTN  NIENININAIANAATUAY
waluladl, ngamne.

Agricultural Science and Technology Indicator
(ASTI). 2013. ASTI Global Assessment
of Agricultural R&D Spending. http://
www.asti.cgiar.org/globaloverview.
Accessed Dec. 5, 2018.

Clancy, M., K. Fuglie, and P. Heisy. 2016. U.S.
Agricultural R&D in an Era of Falling
Public Funding. USDA Economic



1088 WNUNEAT 47 (5) : 1077-1088 (2562). /doi: 10.14456/ka}.2019.98.

Service.
usda.gov/amber-waves/2016/

Research https://www.ers.

november/us-agricultural-rd-in-an-era-

of-falling-public-funding. Accessed
Apr. 17, 2019.

Coelli, T. J., D. S. P. Rao, C. J. O’'Donnell, and
G. E. Battese. 2005. An Introduction to
Efficiency and Productivity Analysis.
2nd Edition. Springer, New York.

Evenson, R. 2001. Economic impacts of
agricultural research and extension. P.
573-628. In: B. L. Gardner and G. C.

Handbook of Agricultural
Economics. Elsevier, New York.

Flaherty, K., G-J. Stads, and A. Srinivasacharyulu.
2013. Benchmarking
research indicators across Asia-Pacific.
ASTI  Regional

Food Policy Research
Institute, Washington, DC.

Fuglie, K. and A. Toole. 2014. The evolving
institutional structure of public and

Rausser.

agricultural
Synthesis  Report,
International

private agricultural research. Amer. J.
Agr. Econ. 96: 862-883.

Hendry, D. F. 1995. Dynamic Econometrics.
Oxford University Press, Oxford.
International Food Policy Research Institute
(IFPRI). 2017. Food Policy Indicators:
Tracking Change Agricultural Science
and Technology Indicators. Available:
https://www.asti.cgiar.org/publications/
food-policy-indicators. Accessed Dec.

5, 2018.

Pardey, P., C. Chan-Kang, S. Dehmer, and J.
Beddow. 2016. Agricultural R&D is on
the move. Nature News & Comment.
International weekly journal of science.
Available: https://www.nature.com/

news/agricultural-rd-is-on-the-

move-1.20571. Accessed Dec. 5, 2018.

Suphannachart, W. 2016. Returns to major
agricultural R&D sources in Thailand.
Am. J. Econ. 6: 22-26.

Suphannachart, W. 2009. Research and
Productivity in Thai Agriculture. Ph.D.
Dissertations. The Australian National
University, Canberra.

Suphannachart, W. and P. Warr. 2012. Total
factor productivity in Thai agriculture:
measurement and determinants. P.
215-236. In: K. O. Fuglie, S. L. Wang,
and V. E. Ball. Productivity Growth in
Agriculture: An International Perspective.
CAB International, Oxfordshire.

and P. Warr.

Research and productivity

2011.
in  Thai
agriculture. Australian J. Agr. Resour.

Econ. 55: 35-52.

Thirtle, C. and P. Bottomley. 1989. The rate of
return to public sector agricultural R&D
in the UK, 1965-1980. Appl. Econ. 21:
1063 - 1086.

Warr, P. 2017.
Agricultural Productivity and Poverty
Reduction: Evidence from Thailand.
P.770-784. In:
Conference  of

Suphannachart, W.

and W. Suphannachart.

The 9th International
Society  of
Agricultural Economists: Transformation

Asian

in Agricultural and Food Economy in
Asia. 11 January, 2017, The Emerald
Hotel, Bangkok.



