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T he literatures o f  this fie ld  at an international lev e l are not quite a few . 
H o w ev er, the availab ility  o f  the in vestigation s on labor productivity  related to  
others factors is sligh tly  appeared, m any o f  them  em p h asize  on the enterprise 
lev e l or the total productivity  o f  the w h o le  econ om y.

T his literatures o f  study is organized  into 3 parts, concern ing  to the  
m eth od o lo gy  in the paper. T he first part relates to  the labor productivity . The  
secon d  part is about the e ffe c t o f  p ub lic  capital on  private output and the last 
on e is about the production function. The literature rev iew s em phasize on the 
secon d  and third subject in order to  search the proper m od el to  estim ate the role  
o f  p ub lic  and private capital to  the labor productivity.

4.1 Labor Productivity

There are 2 m ethods to  m easure labor productivity; the partial labor 
productivity  and m arginal labor productivity . The m easurem ents to  evaluate  
partial p rod u ctiv ity1 are variety d epending on  the data brought to  calculate and 
criteria o f  the study.

T he initial paper con cern in g  labor productivity  o f  Thailand is o w in g  to 
S ivaran on (1970) w h o  exam ined  Thai labor productivity  during 1961-1966 . H e  
identified  the d ifferen ce b etw een  production and productivity , and c lassified  
into 4 inputs; lands, capitals, m aterials or interm ediate products and labors. H e  
also  exam ined  the am ount o f  production o f  Thai and percentage o f  production  
in the valu e  by d iv ided  the am ount o f  production by  the num ber o f  labor input 
g iv en  1961 as the based  year. T he increase in labor productivity  throughout 6

1 Partial Labor Productivity is the ratio of output divided by each of factor of production. It called “partial” because of its calculated method.Partial Productivity = Physical Output / Physical InputLabor Productivity = Output / Unit of Labor
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years o f  the w h o le  econ om y , agriculture, and m anufacturaing are 32 .8 , 26 .0 , 
and 21.1 respectively .

N ak ajim a(1997) estim ated  the relationship b etw een  the “Total Labor 
Inputs” and “V alue A dd ed  per D irect Labor” (another m ean in g  about Labor 
P roductiv ity) based  on the ca lcu la tion  from  Input-O utput T ab les o f  Japan,the 
R ep ub lic  o f  K orea, and the U nited  States in 1960, 1965, 1970 , 1975, 1980, and 
1985 in 2 4  industries based  on the input-output table. H e  found that the total 
labor inputs and the v a lu e  added productivity  are not o n ly  h igh ly  correlated, 
but a lso  draw able as a บ  curve. Furthermore, the ratio o f  labor to  capital is 
fix ed  am ong countries. T he average va lu e  added c o e ffic ien ts  am ong industries 
are quite stab le overtim e in th ose  3 countries. The result ind icates that the m ore 
d evelop ed  country, the m ore value-ad ded  productivity , and the less  value o f  the 
standard deviation  to  the average value gained. H ow ever, the d eclin ing  
ten dency o f  the valued  added productivity  w as n oticed  a long  w ith the 
econ om ic  d evelopm en t.

B a ily , B artelsm an, and H altiw anger’s study (2 0 0 1 ) m entioned  in their 
รณdy that m ost o f  the ex istin g  em pirical analyses lim it on ly  in aggregate  
estim ation . Thus, the p lan t-level an a lysis is u tilized  in their study to d istinguish  
the cy c lica l behavior o f  aggregate labor productivity  from  p lant-level 
productivity . Their k ey  exp ectation  is to exp lore the relationship  betw een  
h eterogen eity  in the lon g  run structural changes across individual plants and  
h eterogen eity  in patterns o f  short-run p rocyclica l productivity  in the large 
sam ple o f  plants in the 1970s and the 1980s. N o t o n ly  do they find the 
p rocyclica lity  w ith in  plants, but the disproportional cy c lica lity  o f  p lant-level 
productivity  am ong long-run dow nsizers. H ow ever, in m y v iew , it is 
im practicable to  the agricultural sector and the serv ice  sector b ecau se o f  their 
characteristic w h ich  is b eyond  the bounds o f  p o ssib ility  to exam ine every  
b u sin ess unit.

B land and พ ill(2 0 0 1 ) sought for labor productivity  at the lev e l o f  firm s. 
Their paper results c larified  the relationship  o f  the labor productivity change  
and resource m ovem en ts. T h ey  m easured the ratio o f  va lu e  added to fu ll-tim e  
equ ivalen t w orkers o f  A ustralian firm s and opp osed  that the labor productivity  
cou ld  be increased  w h ile  the T otal Factor Productivity decrease due to the 
firm s’ input substitution.
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T he T otal Factor Productivity  (T FP) can b e  determ ined  in order to 
perform  the tech n ology  and other residual factors that e ffe c t the grow th in 
output. S om e studies c la im ed  the TFP value as labor productivity . The studies 
u sed  TFP are, such as, B ertelsm an and D hrym es (1 9 9 8 ), K ripom sak(1998), 
W ib oon ch u tik u l(1986), A krasanee and W ib oon ch u tik u l(1994), Urata and 
Y okata (1 9 9 4 ), T inakom  and S u san g k a m (1 9 94 )(c ited  form  Trakulroong, 
2 0 0 1 :2 4 ).

4.2 The Effect of Public Capital on Output

W hile the private capital is unarguable about its contribution to output., 
the public capital is still at the issu e. There have b een  d iscu ssed  papers related 
to the public capital and the output. M any studies em pirica lly  concluded  that 
p ub lic  capital has sign ifican t e ffect on  output as fo llo w in g  papers.

R atn er(1983)’ร study found that the pub lic  capital o f  the U nited  States 
during 1949-1973  had an sign ifican t role to private output. H e applied the 
C ob b -D ou g las Production Function  w ith  constant return to sca le  and the H icks 
neutrality and then revealed  that the elastic ity  to p ub lic  output w ith  respect to 
p ub lic  capital is 0 .0 6 . T his is one o f  the primary papers con cern in g  the e ffect o f  
p ub lic  capital to  output.

L ynde and R ichm ond (1 9 9 3 ) exam ined  the role  o f  pub lic  investm ent to 
the grow th o f  aggregate output and productivity  o f  the U nited  K ingdom  
M anufacture. T hey approached the problem  o f  estim atin g  the im pact o f  public  
production by u sin g  the dual relation b etw een  the production  technique and the 
cost function based on va lu e  added fram ew ork, and estim atin g  the distribution  
o f  changes in the public cap ita l-lab or ratio to labor productivity  growth over  
the period o f  1966-90 . T hey su ggested  that the infrastructure services had 
p layed  the sign ifican t role on production and costs in the U nited  K ingdom  
m anufacturing sector, and the higher rate o f  infrastructure investm ent could  
h ave brought about an increase in the rate o f  grow th o f  labor productivity in the 
U nited  K ingdom  m anufacture.

There is a study that investigates the role and technical relationship  
b etw een  public capital and private inputs in term s o f  productivity  effect and 
estim ates the techn ical relationship  by Suw an rad a(1999). H e utilized  data o f
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every  sector during 1970 -  1996 o f  Thailand regarding p u b lic  capital as one o f  
a productive factor. H e u tilized  C ob b-D ouglas P roduction Function by  
Ordinary L east Squared estim ation  and C ochrane-O rcutt m ethod. The  
productivity  o f  p ub lic  capital is s ign ifican tly  p ositive  and sm aller than that o f  
private capital. H e found that i f  Thai governm ent increases productive  
infrastructure 1%, it w ill  cau se G D P  to increase by  0 .2 -0 .3% . W hereas the 
productivity  o f  private capital e ffe c t  the output about 0 .51 -0 .5 4 % . H is study is 
helpful to  clarify  the role o f  p ub lic  capital and sh ow s the observab le d ifferences  
b etw een  the role o f  p ub lic  and private capital to  output o f  Thailand.

T hough, there are m any em piricals, supporting the p ositive  e ffect o f  
public  capital to  output. M any researchers stand at the o p p osite  point. M unnell 
(1 9 9 2 ) disputed that, from  the previous studies, the im pact o f  public  
infrastructure investm ent on private sector output em erg in g  from the aggregate  
tim e series stud ies is too  large to  be credible. The aggregate results cannot be 
used  to gu ide actual investm ent spending. It d oes not m ake sense for public  
capital investm ent to  have a substantially  greater im pact on private sector  
output than private capital investm ent. Particular con siderin g  that so m uch  
p ub lic  investm ent g o es for im proving  the environm ent and other goals that are 
not captured in national output m easures. O nly C ost-b en efit studies can  
determ ine w hich  projects should  be im plem ented.

T hen, he d ecided  to look  at the relationship b etw een  public capital and 
m easures o f  eco n o m ic  activ ity  at the state lev e l. T he result is parallel to the 
national production function, p u b lic  capital still has a p ositiv e , and statistically  
sign ifican t.

There are 3 m ajor critics em ergin g  from  estim ated production functions. 
Firstly, the broad criticism  is that the com m on  trends in the output and public  
infrastructure data h ave led to  a spurious correlation. T he m ethod to get rid o f  
this problem  is the first-d ifferencing  sp ecification , w h ich  creates the lagged  
problem s. H e su ggests that the variables should  be tested  for co-integration, 
adjusted and estim ated  accordingly .

The secon d  criticism  is the w id e  range o f  estim ates em erging from the 
various studies renders the co e ffic ien ts  suspect. H e stated that it is seriously  
m isreading the ev id en ce. T he p ub lic  capital spending contributes to national 
output as con ven tion a lly  m easured.
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F inally , he stated that a causation  run not from  p u b lic  capital to output, 
but rather in the other direction. In fact, capital investm ent, private as w ell as 
p ub lic  g o es hand in hand w ith  econ om ic  activ ity . H o w ev er, m ost o f  his 
supported em piricals are studied in the U nited  States and Japanese region  
w h ich  m ight not be exp lin ab le to d evelop in g  countries as Thailand.

T he literatures that reject the role o f  p ub lic  capital to output are, for 
exam p le, T atom (19 9 1), H o ltz-E ak in (1992), E vans and K arras(1994), and M ilà, 
M cG uire, and Porter (1 9 9 6 ).

T atom  u sed  the sim ilar m odel to R atn er(1983). H e practiced C obb- 
D o u g la s P roduction Function  w ith  constant return to  sca le  to  exam ine the 
e ffe c t o f  p ub lic  captai stock  during 194 8 -19 8 9 . T he relative price o f  energy and 
the s lo w in g  trend rate o f  tech n olog ica l change w ere added to the m odel. The 
ou tcom e, w h ich  w as applied by the F irst-D ifferen ced  estim ation  and the 
coin tegration  test, found that p ub lic  capital had no sign ifican t e ffect to  
productivity  o f  the U nited  States. H is result reporting the in sign ifican ce o f  
p ub lic  capital to  output is sim ilar to  H oltz-E ak in ’s.

M oreover, E vans and Karras w h o  exam ined  the productiveness o f  
governm ent activ ities by panel data o f  48  states o f  the U nited  States in 1970  
and 1986 u sin g  C ob b -D ou glas Production Function, and T ranslog Production  
Function  found that the basic infrastructure generated the n eg ative  e ffect to  the 
private productivity. T hey su ggested  that the b asic infrastructure provided by  
govern m ent m ight not be su ffic ien t.

M ilà, M cG uire, and Porter tested  for the proper sp ecification  o f  a state- 
lev e l production function w ith  p ub lic  capital as an input by C obb- D ou glas  
P roduction Function. Their contribution is to  em p loy  sp ecifica tion  tests to  
gu id e the preferred estim ated  m ethod, in v o lv in g  first d ifferen ce  data w ith  fixed  
effec ts . T he panel data con sist o f  annual observation from  1970 through 1983 
for the 48 con tigu ous states on  G SP. T he first m odel w as run w ith  annual tim e  
d um m ies (fix ed  tim e e ffec ts) and no state e ffects . T h ey  a lso  sp ecified  the 
random  state e ffec ts  and the fixed  state e ffec t to  the estim ated  m odels. It is 
found that the sp ecifica tion  in first d ifferen ces w ith  fixed  state e ffects is the 
preferred one. Their system atic  search has led to a sp ecifica tion  in w hich  three 
typ es o f  public capital m ake no contribution to private output. It is contrasted to 
m any previous articles u sin g  panel data sets. T hey im p lied  that the previous
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estim ates reflect spurious correlation. Thus, it creates the sign ificant e ffect o f  
p ub lic  capital to output. H ow ever, they cla im ed  that they  con clu d e by a narrow  
fram ework.

4.3 The Production Function

“T he production fu nction ” is com m on ly  stated in th e textbooks and the 
articles, respected  to  the fundam ental o f  the m icroecon om ic. It is alm ost 
em ph asized  on the exp lanation  o f  “H o w  or w hen  the factors o f  production  
shou ld  be u sed  to  produce output at the m axim um  lev e l” . G enerally , the Cobb- 
D ou gla s Production F unction  is applied  in m any studies as a com m on m odel to 
exp lain  the characteristic o f  the production. H ow ever, w hatever functional 
form  is remarked out, the argum ent about “ W hat are the real factors o f  
production in the production p ro cess and h ow  to apply  to the m odel” is 
con tinu ally  argued. E ven  though the issu es about the production function have  
been  d iscu ssed  for a lon g  tim e and there are m any equations to explain  the 
production function in various aspects, the indisputable m odel for the 
m acroeconom ic lev e l has not b een  universally  accepted.

In this section , the ch o sen  literatures concern  w ith  human capital, 
education, and em pirical production  functions o f  Thailand in respect o f  the 
m eth od ology  o f  this study.

T he study that attem pt to  sig n ify  the role o f  hum an capital as an input 
factor is, for exam ple, H askel, and M artin (1993)’s research. They investigated  
the effort o f  both sk illed  and u nsk illed  labor shortages in the the U nited  
K ingd om  on productivity  grow th by using a panel o f  81 three digit industries 
1980 -  86. Their study exam ined  by treating the e ffe c tiv e  labor input as an 
input factor in C ob b -D ou g las Production Function. T h ey  found that the 
shortage o f  unskilled  w orkers had no sign ifican t e ffect and skill shortages tilted  
the com p osition  o f  em p loym en t aw ay from  sk illed  w orkers towards the 
u nsk illed  w orkers. T he increase in sk ill shortages over the mid 1980s o f  the 
U nited  K ingd om  reduced productivity  grow th by around 0.7%  per annum.

N everth eless, so m e researches found n egative e ffe c t o f  human capital as 
an input factor to output such as L aw rence, D ean  and Frederic (1 9 9 9 )’ร study 
w h o studied about the e ffec t o f  education  on the aggregate real output based on



43

the C ob b -D ou g las P roduction Function. Their estim ation  is an aggregate  
production function, u sin g  the quantities o f  capital, labor, land, average  
educational attainm ent o f  the labor force and ch ron o log ica l tim e o f  58  
d ev elo p in g  countries from  1960 to  1986. T hey elim inated  the m ulticollinearity  
and the n on -identification  o f  the k ey  param eters o f  the aggregate production  
function  by p oo lin g  the tim e-series data o f  several countries and by 
standardizing the m easurem ent o f  the inputs. T he am ount o f  the percentage  
change in the reg ion ’s real G D P in response to an increasing  o f  one year in the 
average educational attainm ent o f  the w orking age population  in 1985 is 
n egative  m ore than 5 per cen t a year.

T he alternative approach, catch-up approach, w as u tilized  by the studies 
o f  B enhabib  and S p ieg e l(1 9 9 4 ), and Y uji K ubo and H on g-d all K im  (1996). 
Their results support the h yp oth esis o f  N elso n  and P helps (1 9 6 6 ) that hum an  
capital has a p ositiv e  p a y o ff  on ly  i f  tech n o lo gy  is a lw ays changing.T hey found  
that hum an capital and im ported tech n o lo gy  have p layed  im portant roles in 
eco n o m ic  grow th.

Benhabib  and S p ieg e l(1 9 9 4 ) confirm ed  that hum an capital contributes 
to  eco n o m ic  grow th by prom oting end ogenous tech n o lo g ica l process and 
enlarging the ab ility  o f  a country to  adopt and im plem ent n ew  technology. 
T h ey  con v in ced  that the m ethod  w h ich  is w id e ly  u sed  to  evaluate the affect o f  
hum an capital on the output and the grow th o f  an eco n o m y  is not appropriate. 
T h ey  d istingu ished  2 m ethods: treating hum an capital or average year o f  
sch o o lin g  as an ordinary input on the production function, and calculating the 
en d ogen ou s grow th by total factor productivity . It is found that hum an capital 
grow th has an in sign ifican t role to  the econ om ic  grow th. Therefore, they  
applied  an alternative m odel w h ich  a llo w s hum an capital directly affects  
aggregate factor productivity . B esid es, they found that hum an capital p layed an 
im portant role in attracting p hysica l capital.

Yuji K ubo and H on g-d all K im  (1 9 9 6 ) w orked sim ilar to B enhabib and 
S p ieg e l by exam in in g  the role o f  hum an capital in econ om ic  grow th using  
annual data o f  K orea and Japan. T hey a lso  applied the 'tech nologica l diffusion' 
e ffec t o f  'im ported tech n ology ' in the m odel o f  output grow th as w ell. Their 
result ind icates that m any cross-country  stud ies face the p ositively  correlation  
w ith  eco n o m ic  grow th. H ow ever, they cla im ed  that putting hum an capital as an
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input factor can not demonstrate how human capital affect economic growth. 
Thus, they preferred to catch-up approach. They consider it as the suitable 
model for the empirical study of growth especially in developing countries 
where technological improvements are mainly imported through capital goods.

Their result shows that the level of human capital and imported 
technology played important roles in the process of economic development 
with a strong complementary linkage between them. That is contribution of 
imported technology to economic growth is enhanced by its interaction with 
the level of human capital. In addition, their result gives reason to the relatively 
weak growth performance of countries with high level of human capital such as 
the Philippines and some Latin American countries. Since the potential to 
catch-up in a country depends on the number of conditions that govern the 
diffusion of technology or knowledge, and the rate of investment and 
mobility of resources, it is hard to separate the catch-up process from 
more general process of growth.

Besides, Howard Pack consultant (1980) reported in the working paper 
number 37 of World Bank that in the developing country the substantial social 
and private benefits can be obtainded by systematically adopting appropriate 
technology rather than capital-intensive technology in the modern 
manufacturing. Bernard and Charles (1996) were also employed catch-up 
approach by apply to TFP function at the industry level in 14 OECD countries 
from 1970-1987 and found that it was significant to the growth.

The human capital with catch up technology is examined its importance 
to output in Thailand but found to be insignificant by Wongudom(2001). He 
measured human capital in Thailand during 1977-1996 and investigated the 
relationship between human capital and output growth. He followed Nelson 
and Phelps(1966)’ร approach, catch up appraoach, using the TFP as the proxies 
of advance technology. In contrast to other countries’ result, he found no 
evidence supporting the hypothesis that human capital is a source of 
tecnnology progress through innovation and adoption process.

A paper explored the production function in the macro-view of 
Thailand, was written by Kraipomsak (2000). He compared empirical results of 
the production function by different 3 methods using Thai data whether three 
functional forms give the different result. Those are 1) a traditional method
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with the most effective use of output behavior 2) a dual function production 
function via cost function and 3) a production function with the inefficient mix 
of output bring the same result of estimations. He shows quite the same results 
of those 3 methods. This would be implied to assume that maximize behavior 
exist in the real world and be allowed in the research, but the problem he stated 
is the insufficient number of sample size which comes along the 
multicollinearity between the independent variable.


	CHAPTER 4 EMPIRICAL LITERATURES
	4.1 Labor Productivity
	4.2 The Effect of Public Capital on Output
	4.3 The Production Function


