CHAPTER 4
EMPIRICAL RESULTS

4.1 The Data

Though it appears that TFP can be easily measured by the traditional
growth model, research, including this study, have run into data measurement and data
availability problems. Finding appropriately detailed information on a sector of the
economy is not an easy task.  this case of examining Thailand’s agricultural sector, the

following data and estimates were used.

For the purpose of this study, agriculture is defined as cultivated crops
(rice, maize, etc.) and excludes forestry and aquaculture. Output (Table 1) is measured
by the real value of gross domestic product at 1988 prices (Thai baht). The data comes
from the Bank of Thailand and the National Economic and Social Development Board

(NESDB).

Labor (Table 2) in the agricultural sector is measured by employment
during the rainy season (survey Round 3), as surveyed annually by the National

Statistical Office (NSO).

Capital (Table 1) input to agricultural output is measured by the real
value of gross fixed capital stock, at 1988 prices (Thai baht). This data has been

estimated by the NESDB.

Imported capital (Table 1) deployed in the agricultural sector is
“imported agricultural machinery” as defined and recorded by the Food and Agriculture
Organization of the United Nations (FAO), having been reported to FAO by the
government of Thailand. All FAO data, reported in US dollars, is converted to Thai baht

in real terms (1988 prices).

Agricultural imports (Table 3) are measured as all agricultural products
excluding livestock, animal products and byproducts, fish and fishery products, and

forestry products as recorded by the FAQ.
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Competitive and non-competitive agricultural imports (Table 3) are
subsets of the total agricultural imports as recorded by the FAO. Items were selected for
each category by comparing Thailand's imports and production of selected crops. A
crop that was continuously imported over the past twenty years but not produced
domestically in any significant quantity was classified as a “non-competitive” import. A
crop that was both produced domestically and imported regularly over the past twenty

years was defined as “competitive”.

Non-competitive imports are specifically defined as apples, cloves,
hops, pears, and ramie. Note that hops is the only crop not produced domestically,
however, production of the other four crops in Thailand is very minimal relative to the

imported amount.

Competitive imports are defined as barley, coffee (green), cotton lint,
grapefruit, grapes, groundnuts (in shell equivalent), jute, maize, nuts (nes), oranges and
mandarins, pepper, pimento (allspice), potatoes, pulses, sesame seed, sisal, sorghum,

soybeans, tea, tobacco, vegetables (fresh, nes), and wheat.

Agricultural exports (Table 3) are measured as all agricultural products,
not including forestry and fisheries products. The data is from the Thailand Customs

Department.

Trade liberalization (Table 4), or the openness proxy is calculated from
the values of total imports, exports and GDP. There are two forms used: OPENXM is the
sum of agricultural exports and imports over agricultural GDP; OPENX is agricultural

exports over agricultural GDP.

Land (Table 5) used in production is measured by the total cultivated
area of rice and other crops. The data comes from the FAO and is reported in hectares.
Two measurements are used. First, “Arable Land" (LAND1) is defined as land under
temporary crops (double-cropped areas are counted only once), temporary meadows
for mowing or pasture, land under market and kitchen gardens and land temporarily

fallow (less than five years). The abandoned land resulting from shifting cultivation is not



induckdl inthis category. (Ths ceta is ot meant to incicate the anvount of lard tret is
(otentially cuitivee)

Tre second land reesurenent is “Avable and Femanent Qrops”
(LANDD). This is cfined as the sumof aratle land (aoove) andl pemvanent cropland
Rermranent cropland is land cuitivated with crops thet ooculpy the land for lorg periocs
andl needl ot oe replanteol aftereach hanvest, suon as oocog, ooffee and rukdey; This

incluckes land uncer flonering shruks, ft trees, rut trees and vines, bt excludes land
Unckr trees groan forwood or inteer (1. forestry)
42 Arelyss

As noted inthe section aove, there are at leest two comon methods 1
estimete TFP Tre gronth acoourting goproech and the dlrect estinetion of the
apreoate proclction furction - the clrect estinvetion case, the prockction takes ana
cHfinite farmwith an assuntion aout A Due to its Sipliaity; the: most wickly Used
frmbes been the Coot-Dougies. Thisviay, tecnical change is viewed as adhitt oftre
procLction function over ine & & reasoretly soath rate: Tre coefficient of the trand
rmeasures the averae rate of TRPgroth Thus, the stanchrd frmused hes been

IY=A+ L+ IK+38

Where Aveasures the average gronth rate of Ltk holding inputs oorstart, and 8 is
tre dsturoance tm This eqLetion hes been cirecly estinetedl in most cases Leing
(LS althus CLSis used inthis Loy

A, THP gronth is estineted fram taking the returdl logpritm of
ecvation (5) and thenthe regressionwith respect oy (CP growth),
Ay =0+ (A + &
this case of Thalland' apncuitLral sector, which is et particularty capital infersive, it
hes been suggested thet land also plays a key role incitemaning out Trerefore

X ~cililrLL



second prockction eouetion incluig larolas a factorvies analyzed inthe sae
Tae.

Ay=aAk +PAl +Qland +, ®

[oth equetions (25) andl (26), tre resicLAl ofthe econonetric cuuewtl sene s an
eStirTHtEOfTFPgU/\m(X).

Tre estirreted value of . is then Used ineqeti (18)trrag1(24)to
Chtermire the relan(rmpofﬂxevanasmmatedvanahesmTFPgum
sorter eqetions have been used in place of equetion (L7), because of the linited
ruter of cita points in the sanple size of tity years amudl ceta This wil also
recice tre likely protlens of multicclinearity thet would e encountered vith eqLetion
()
43 Results andl Discusion

Tre aralySis of the prockction groath function incicates thet capital and

lakor b, as would be expectedt, explain a high percentage of the agyicitural sector's

groath inThalanal Inchviclal CLS regression outiuts are shoan inTable 6. Tre

oroth of agrcultural leore{L) and gross fived capital stock (K] reve astrong (0L lewd

of significance), pasitive reiatiorsip t output growth (Tetde 6.1). These inckpencnt

\anales, lakor and cgartal, on the nght sick of eqetion () are sufficert to eqlain
more tren 90 percent (R2=09137) of aLtput groath

\Mth the ackition of lardl &s a factor inthe output growth ecuation, the
arefory poner of the ool beconres even greetey. Gonth of agcultural lator (L),
ol (K and land use (LANDL or LANCY) all Feve strong (OCL level of significance),
nositive relatiorshin to agriculturdl output gronth When the area of arable land (LANDI)
1S consickred (Teble 6.2), these Inckencnt variales framthe gt sice of equetion
(%) are sufficiert to explain ore then 98 percant (R2=019806) of output growth When
tre area of arable andl pemvarent oropland (LANDY) s consickredl (Tele 6.3), these
Incepencert variables on the rigft sice of ecuetion (26) are sufficient to explain more




tren B percart (R2=09869) of output growth s paticular sudly, the use of the
Varictle LANCD seerms st qorpriate, as the cBfiriion taken for agricLiturdl crops
inclucks both those groan on are and pemrarert cropland These resus incicate
tret the ecuetion below i el surted to eqaining the agyiautturd sector’ Lt
oroath and therefore also for estinveting THPgrath inthe agricuiturdl sector,

Ay=aAk +(3M +5Aan2 + @

\Mth the equetion above eqaiaining aoout 98 percant of output groath

trere s crty about two peroent revaining thet can ke attriouted to ol factor
Mty groath This rumber is low possibly as a reflection of the relatively low
amourt of new research and technology inestivernt inagricuiture. K is loser tren tre
mdeFPprqxﬁed by some research, ot similar to tret of Sanwalla (1996) and

Framequetion (27), TP groath is estivated s the resiclel fram the
CLS output foreach peviod] as shoaninTekde 7. These estimated valles are then used
Inthe regression aralysis of ecpatiors (18) thrown (24) to cetermire the relationship
lefween trackelated variatles and TREronth

Tre effect of track: lieralization, Where the apenness proxy is the sumof

gt exports and inports ower aicutural P (CPENMV Table 81) hes a
(ositive refatiorship to TRP growth when lagged by ore peviod which is significarnt &
005 level. Tre relationship to TP growth is neggtive (amﬁwrtatOlO level) dringtre
sae peviocl Consickring the apenness prody of agricultural exports o aculturd
GZP((PB\X Table82), treve isacpin fourcl to e a positive relatiorship to TP grouth
when lagoed by one peviod (006 level of significance) and @ regetive relatiorsip to
TPgonth (00 kel damﬁm) cLnirg the same peviod This sifing relationship
can be eqolained by a hypothesis thet the inmedate effect (same penicd) of trace
licpralization s pLrety a source of onpetition, hovever; intre longer tamwith tine



respordl o opetition, track ieralization can pﬂn\elyeﬁectmegmﬂm‘TFF
Wlearnrgfmnmmnnve (ressures andl technology enrencaent

Inporteal caprtal mechinery used inthe agnouturdl sector (K Tee
83) hes a positive relatiorsnip to TR growth (010 level of significance). & hes been
Suggested the technology uporacing eocied In inported ecuipernt investrent
should e an inportart engire of economic gronth in ceveloping oountries. kvioula
gopear thet the resits intale 8.3 confim thet: this 1S trLe conoerming the inport of
ayiauturd echinery (vainly tractors) for use inTrailands agyiauturdl sector, itviould
[e xpected t have an even strorger effect insectors thet are more active ininyoortirg
hightech coial

Ancuiturdl exports (X Tale 84) co ot srowa Sign ficant relatirship
to TP groth cLnng the sare peiod) [t co extat a positive relationship (005 level of
Sgn ficarce) when Iaggedom evicol These results support the cormron hypothesis
tret the increase inckrrandl for Tl agyicultural exoorts over tivewll leed o increasing
procLctivity (1e. TFPgroath). This is eplained inthe ItevetLie as learming by iy

Tre variables used o represent varioLs elements of ancuiturdl inports
inducig tofdl imports (V] Table 85), conpetitive inports (M, Tatde 86), and nont
conpetitive inports (My Tetle 87) co ot show arny significant relatiorship to THP
oroAth etrer inthe sae or in lagged periock. This is ot Lnexpected &s inpors are
arcl aways have leen a relatively miror factor in Thaland' apnicultural sector, Emigt
[ possible to fincl some effect of inorts ingrreler segments of the agrioulturdl sector
SLoh as with specialty fresh vegetables, tu tht s beyond the scope of this thess,

These three factors showing a significant reiatiorship o TFP gronth
track liceralization, Inported capital mechinery and exports, can aooount ford0 to nore
tren 70 percant of TFP growth (besed on R2af the (LS estinates inTables 81.- 810)
Foaeer, It needs to be painted oLt tet inthe ock! ecuetiors containing nore tren
ore \andde (Tables 88 - 810) muiticolireanty becomes an issLe, S0 precise
Interretation of the exact relationsnip and fit of the rockls is ciffiult to say vith AUl
aUrAN0ES,




otfer importart cieterinents of TRPin Tralarots agyicutural sector tret
Wiere ot eesured vay heve been ore significant then those chosen inthis st
Rossiailties couldl heve incluckdl clisease utforeaks, research and clvelopnert;
mereceridl Inprovaert, ousiness: reorgnization, andl qovermmert policies andlor
reulatory essures. Al these can affect the ullization of resources andl hence
procLcivity, ut were ot meesured inthis studly, in part dle o lack of awailbility
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