LENETINIATINTS
DISCUSSION PAPER SERIES

Number 77
. Growth and Employment Structures of the Thai and
Japanese Economics : Summary and Conclusions
: fclT %d . by
..{-3‘ : ' Boonkong  Hanchangsith
2 Number 78

The Consequences of Small Rice Farm echanization on Rura
Employment, Income and Production : Analytical Framework
by
Chesada Loohawenchit
Dow Mongkolsmai

Varakorn Samakoses

ATBELASHFANEHRNT
TR FACULTY OF ECONOMICS

14
.‘![q
L3

THAMMASAT UNIVERSITY
BANGKOK

HWIVINENAEIESINANEHNS
NIINWHEIUAT



THAMMASAT UNIVERSITY
FACULTY OF ECONOMICS

DISCUSSION PAPER SERIES

Number 77
Growth and Employment Structures of thé Thai and
Japanese Economics : Summary and Conclusions
by
Boonkong  Hanchangsith

Number 78
The Consequences of Small Rice Farm Yechanization on Rural
Employment, Income and Production : Analytical Framework
by
Chesada Loohawenchit
Dow ‘fongkolsmai

Varakorn Samakoses

June 1980°



THAMMASAT UNIVERSITY October 1979 -

FACULTY OF ECONOMICS
DISCUSSION PAPER SERIES

Number 77

Growth and Employment Structures of the Thai and
Japanese Economies: Summary and Conclusions

by

Boonkong Hunchangsith

The pspers presented in this series are intended to be tentative
in nature and should not be quoted without the author's permission.
Comments and Criticisms of papers presented are welcomed and will be
included (if the commentor so wishes) with any subsequant dissemina-

tion of the corresponding discussion paper.



Growth and Employment Structures of the Thai end Japanese

Economies: Summary and Conclusions

By Boonkong Hunchangsith

Introduction

This is a partial summary and conclusion, and policy
implications derived from a research report namely patterns of growth
and Employment in the Thai and Japanese Economies. Interested
readers should investigate in a more detail in the main repoft. What
has been presented here is, as already noted, a partial summary

and conclusion.

The main method of the analysis of this study is within
the framework of the Shift and Share Model with some minor modifica-
tions, For the sake of simplicity and understanding the model could
be easily explained in terms 6f horse racing analogy. Industries
with“felatively high growth could be compared to the front group of
the horses in the racing track, and those with relatively slow
growth would be the back group of the horses. The study divided
the economies into different industries (analogous to different horses),
and geographically divided the economies into different regions
(analogous to different racing tracks). The main question concerned

in this study is what are the front and the back groups of the horses,



and in what tracks {regions) ar- théy perfurming badly or weil.
By keeping this anaiogy in mind the reader will realize the central

jidea of the model, and its 1mierpretation.

The followings wili siart with the growth, and employment
structures of the Thai sconcuy, an! Iately with the growth and-: |
employment structures of the Japanese econcmies  The peried of
analysis was constrainea oy asaxlepiilty of empioyment data partice-
larly with respect Tyﬁih§ Th£L_Q§qﬂ$ﬁy, cacrefory, 3“13;?%@ gxbitary

periods were cheosen in this study. O T

1.1 Growth Structure ol ths Fhur Scouory. H00- Z97G-1975.

Structura;;,. the growth stracyure of the Thal economy
had shlfted away f;om AgrtQI‘“arw, T?¢n5purx1tiex ang Csmmunication,
‘Services and A“min"s.réﬁléllgﬁv Hefamse and in fdvsr of ! 'aqufacturlng,
-ﬁdﬁking, Insurancé avé ?eai'Fﬁtate,‘Wﬂcaesa}a and Qetai 1 Trade,
Electr1c1ty and Natem bup.ly, ﬁonstructivﬁ, L A:n*ng and Quarrylng
during thet1960419?0'petich;'.nm government poxtc" rowards indus-
trlallzatlon by prum R ﬁg tn;-ibn and domestac in:estment;ﬁégarby
buiidiﬁg up coagiférabif'thﬁPiﬁ. rasiiactural fa ;’?ities duringnfﬁer
first and seccnd défél.p.;n-.plans, 19€1-1971, seem%é to be relatively

more favorzbie fer these conraratively fasi growing industries.

Tulow
Similarly Zor 1979-1975 poricd, the growth istructure was

almost the same as tnat of the i1%63-1370, with the excepticn for



construction which became negatively shifted, indicating that the
structure had shifted away from c€onstruction industry, which was
mainly due to the construction of infrastructural facilities dﬁriﬁg
the first two development plans, 1961-1971, had redéhéd the peak, -
and declined during the 1970-1975 period. In addition, the with-
drawal of U.S. military presence during thetlatter had defeased

construction and related activities.

. . Generally speaking, Manufacturing, Banking, Insurance and
Real Estate, and Wholesale and Retail Trade, seemed to be'relatively
the growth leaders during the 1960-1970, and 1970-1975 periods.
Particuldrly, Manufacturing sector had grown relatively well during
the 1972-1974 period, which was due mostly to favorable demand in

international market.

Looking aggregately, the growth structure, undoubtedly,
had shifted from primary industry toward secondary and tertiary dur-
ing the 1960-1970 period, with the secondary was mostly favorable,
however. The tertiary turned to be the most favorable during tﬁe
"oil embargo period', which was primarily due to the fact that Manu-
facturing had beeﬁ much affected by the instabilities during the

period. On the contrary, services were not much influenced.

In a detailed investigation of Manufacturing sub-industries

during the 1972-1975 period, the only duration in which data for



Manufacturing sub-industries were available, it was found that Pro-
ces;@d Food, Consumers' Durables, and Inpermediate Product I were
the relatively fast growing sectors, and towards which the growth
structure had mostly shifted as far as the Manufacturing sub-indus-

tries were concerned.

Among thé gfoup.of Proceéséd Fdod, Féod Preparation, eat
and Meat Products,.Sugar and Confectionafy, and Cereal Products were,
structurally, most favorable. Similarly, Transportation Equipment
}p the group of Consumers' Durables was favorable mostly during the
i972-1975 period. Lumber and Plywood, Fuel and Petroleum were stru-

cturally, most favorable in the group of Intermediate Product I.

The growth strucfufe were against the following groups:
Construction Material, Beverage and Tobacco, and Intermédiate Prﬁduct
II. Particulgyly, in the Intermediate Product II, a very big group,
the fpllowing sub-industries were-mostly unfavorable, namely, Textile,
Paper and Paper Products, Rubber and Rubber Products, Metal products,
Chemical Products, and Wood Products. These industries seemed to be
mostly affected by the period of cil crisis, in which the costs of

raw materials, energies, and transportation had climbed up sharply.

1.2 Thailand's Regional Growth Structure.

! r

Turning"to regionai growth structure of the Thai economy,

it was found that Agriéulture, and Administration and Defense, were,
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for all regions, structurally unfavorable during the 1960-1970 period.
Simitarly, for Services which were growing slowly in most regions,
with the exception was for the central. The growth structures of
nearly all regions were against Transportation and Communication
during t;; 1960-1970 period, with the exception was for the Northedst .
This region seemed to have special characteristics notably different
from others at least in oné aspect during the 1960-1970; it was the
location of five out of seven U.S. airbases during the vietnam-war.
Transportation and communication were much facilitated in this region.
Also, the Northeast seemed to havé'rela%ively:more'insurgency problems,
accordingly, the government seemed to pay much attention to this region.
The Northeast, prgviously,“with the most underdeveloped transportation
and c0mmunicdtion_facilities, now probably could be considered one

of the bestf Oppositely, the South formerly considered to have better
transportation facilities, now could ye_considered the most lagging

facilities, and the most lagging region of the country in terms of

economic growth.

Another peculiar thing may bé worthed to point out is about
Mining and Quarrying. ‘The South has Ioﬁg been very famous in Mining
and Quarrying. Surprisingly, this study found that the South‘wéé'fhe
only region having a negative shift in Mining and Quarrying, which
indicates that the growth structure was against Miﬁiﬁg and Qﬁéfry{ng

in the South. The explanation for this peculiar event was that



Quarrying, nowadays, has been increasingly important, particularly,

in the regions where construction are booming. This study revealed
that all regions, except the South, were structurally shifted in favor
of Construction, and Minining and Quarrying during the 1960-1970
period; the South was really the exceptional, where both séétors ex-
perienced negative shifts, accordingly, growth structure was against
them during the period considered. The implication for the negative
shift in the South is that other regions have become more competitive
in Mining and Quarrying sector with the South, which was mainly due

to the lagging of construction and Quarrying activities in the South

itself.

Comparing the growth potentiality of the individual indus-
tries across different regions of the Thai econbmy, usi;g the 1960-
1970 data as a bésis, it was found that the North éﬁd thé South seemed
to grow relatively well in Agricultufe, Ferestry, and Fisheryf This
might have beeﬁ'méinly due to the.relafive expansions of forestry in
the North and Fishery in the South. Other sectors could be roughl&
ranked as follows: Mining and Quarrying was first for the North,
Second for the Northeast, gnd Third for the Cenfral. Manufacturing
was first for the Central, and Second for the Northeast. Construction
seemed to be regionally favorable filrstly for the Northeast and
Secondly for the Central during the period considered. Administration

and Defense, was, as expected, booming in the South and in the Northeast,



the most troublesome regions with relatively more political and in-
surgency problesms.:Finally, Service was eipdndingftbﬁbértti%el&"

. fast in the Centtral and in the Northeast.

Generally speaking, the South seemed to be the only region
with the most lagging economic activities during ‘the 1960-1970 period
unexpectedly, the Northeast, previously, the most underdeveloped re-
glons seemed to be more regionally favorable nearly 21l industries,
the exception was only ﬁo?AAgrtculture, Forestry, and Fishery, during

the 1960-1970 period.

1,3 Policy Implications

55 éir as e;ononi; grgﬁth for the Thgi economy is concerned,
the above idéﬁtified industfies or sub-indystries, with relatively.
high growth potenttals. of dlfferent regions should be selectively .
promoted or stimulatod further &f che higher growth targets are to
be achieved. Similarly, the ldentified lagging industries or sub-
industries of different reglons or economy should be studied and paid
much more attention:to them, otherwise they hoﬁld increasingly, become
growth retarding sectors of the econoﬁy. Régionally,‘the government
should pay much more attention to the Soiith while maintaining the
developments of-bthef regions. Relating to the Northeast now become
a region with relative better and 1mpfdiéd“inff§structdfai and growth

structures the government ‘should make use of the already invested

PRI . ST e 4~;1
N v i RIS A e . [ . e

[RETR | Y R



infrastructural facilities by promoting specifically more investment
in this region, doing so may be another way of improving income dis-

tribution and the security of the country.

2.1 FEmployment Structure of the Thai Economy, 1960-1970,.1970-1975; -

On the part of employmeﬁt, it was found that dufing the
1960-1970 employment structure éf the Thai economy had shifted away’
from Agriculture, Forestfy aﬁd Fishefy, Wholesale and Retail Trade.
towards the following respective industries namely services; Waﬁu-
facturing, Administration and Defense, Construction, Transportation,.
an@ Communi;ation, Yining and Quarrying, Bankiné & Insurance and Real
Estatg,rénd Electricity and Water Supply. Uﬁdoubtedly, if considered
by types df industries, émﬁloymént.struéture of the economy has turned
against ﬁrimary and in favof of‘fertiary‘and Secondary InduStriés -

respectively.

Based on an investigation of -manufacturing sub-industries
during the 1972-1975, the only period in which data are available;
this study found that the following manufacturing sub-industries,
which already ranked, were contributing more to employment creation,
namely,.(l) Tex;ile, (2) Cereal.Products, (3) Food preparation, (4)
Tobacco, {5) Other textile articles, (6) "etal product, (7) Agricul-
tural and Nonelectrical Machinery, (8) Construction Material, (9)
Lumbei'and Plywood, (10) Chemical Product, and (11) Wood Product.

Similarly, if different groups of manufacturing sub-industries are



ranked it would be as follow: (1) Intermediate Product II, (2)
Processed Food, (3) Consumers' durables, (4) ‘Intermediate Product I,

(5) Beverage and Tobacco, and (6) Construction Materials.

2,2 Thailand's Regional Employment Structure.

Turning to regional employment structure it indicated
that Agriculture in the Northeast regibn absorbed relatively more
la?gr than other industries in this region. The other industries,
kt@h;qh absorbed comparatively more labor in this region, were as
fo};pws: (1) Services, (2} Administration and Defense, (3) Trangpor-
tation and Communication, (5) “anufacturing, and (6) Construction. -
On the contrary industry with a very low labor absorption for th%g,

region was wholesale and Retail Trade.

For the North, the follhwing industries absorbed relatively
more labor: (i) Sefviées, (2) Administfétion and Defense, t3) Con-
struction, (4) Transportation and Commmication (5) Mining andﬂQua}rying.
And industries with a relative low emplbyment creation fof the North

were: (1) Agriculture,'énd (2) Wﬁolésa!e and Retail Trade.

Turning to the South, it was found that the following in-
dustries absorbed relatively more labor (1) Services, (2) Administra-
tion and Defense, and (3) !ining and Quarrying. On the Contr??y.
Agriculture, whp}g;ale and Retail Trade, and ‘fanufacturing respectively

absorbed comparatively small amount of labor.
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Finally, for the Central, industries with relatively high 1
labor absorptive capablllty are roughly ranked as followed (1) Services
(2) Manufacturing, (3) Constructlon, 4 Adm1n1strat10n and Defense,
(5) Transportation and Communlcatlon, (6) H1n1ng and Quarrying, and
(7) Banking Insurance and Real Estate. On the other'side of the
street, 1ndustries with relatively low employment creation were (1)

Agr1cu1ture, and (2) Wholesale & Retall Trade.

"If regional comparision is made with respect to the ability
of each industry of different regions to ebsorb labor, this study
revealed that Agriculture was with relatively more labor absorption
in the Northeast region, The Central and the North seemed to be
favorable for !lining and Quarrying (mostly due to Quarrying). For
Manufacturing, the central ranked first and the: Northeast. ranked
second. S1m11ar1y, for Constructlon the Central came first and the
Northeast seemed to be relat1vely favorable for th1s 1ndustry.
Electr1c1ty and Water Supply seemed to absorb relatively more labor
in the Northeast and the South respectlvely Vholesale and Retail
Trade did not help much in terms of employment creatlon, but rela-
t1ve1y, it absorbed more workers in the Northeast and in the North.
Banking, Finance, Insurance, unbeleivably absorbed more workers in
the Northeast and in the North. Transportation and Communication .
created more employmerit in the Northeast, while Administration and

- Defense, expectedly, create more jobs for the Northeast and the South,
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the two most troublesome regions in terms of insurgency problems.
Finally, Services created relatively more jobs in the Central, the

North and the Northeast respectively.

2.3 Policy Implications: Employment.

As far as policy'implications were concerned in the part
of émployment in Thailand, the already identified industries or sub-
induétries, with relatively more labor absorptive capabilities, of
difforent fegions should be selectively poomoted or stimulated if
A employment creation is the entire national policy objective, For
example, if Agriculture in the Northeast has been actually paid much
more attention, and improved by building up more usable irrigation
projects and other means it could absorb relatively more labor than
those of other regions. Similarly, industries or sub-industries with
relatively lagging employment creation should be studied in detail
and. should be paid more attention to them otherwise they would become
permanently employment's laggir; sectors of the cuuntry. For example,
this study indicated that Wholesale and Retail Trade for all regions
seemed to create relatively small number of jobs, or employment, which
indicated that domestic trade of the country seemed to be mostly
underdeveloped. It was not clear whether the govermment has really

£y

tried to promote ifr‘ If snch poL1cy existed th1s study has revealed

that it was the total fallure of such pollcy of domestic-trade

promotion.
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3.1 Growth Structure of the Japanese Economy, 1960-1970, 1970-1975.

-‘lbe the Japanése economy, the growth structure shiﬁted
respectively from Agriculture, *ining, Electricity Water Supply and
Gas, Transportation and Communication, and Administration towards
services, Finance, Inéurance and Real Estate, thlesale and Retail
Traae, Construction and Manﬁfacfﬁring during the 1960-1970 pﬁréod.
Growth structﬁre of tﬁe 1970-19?5 period was not much different from
that of:fhé'1960~1970, the exceptibns were for Hanufagturing,wapq
Admiﬁistraiibﬁ; ;hiéh tﬂe structure was against‘the first and in fqur
the latter during thé.troublesomé 1970—1975 pe;iod, This may be an
evidence which indicated that Japanese governmént seemed to try very

hard to solve problems during the period of instability.

If looked on the basis of types of industries, it was fourid’
that the structure was shifted from primary towards tertiary and
Secordary, with the first mostly favored during the 1960-1970 period.
But;guring the 1970-1975, the structure was shifted dway from both
Primary and Secondary industries towards the Tertiary. This was

mainly due to “fanufacturing in Japan was heavily affected during the

AR

instability period.

A close look at Manufacturing sub-industries of Japan during
the instability period, it was found that the growth structure has &

been shifted respectively aﬁay from the following sub-industries:
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(1) Textile ¥ill Product (2) Chemical Allied product (3} Iron § Steel
product (4) Petrolum § Coal products (5) Non-ferrous “Yetal product
{6) Pulp, paper and paper product, (7) Rubber Product and (8) Lumber
and plywood; and in favor the followings: (1) Fabricated Metal
Products (2) Food and Kindred Products, (3) ‘lachinery Equipment,

(4) Transportation Equipment (5) Electrical Machinery, Equipment and
Supplie#, (6) Publishing, Printing and Allied products (7) Apparel
.Aother Finished products made from Fabricated § Similar Materials,

(8) Furnlture and Fixture, (9) Stone Clay, and Glass Product, (10)

Prec151on Mach1nery, and (11) Leather, Leather and Fur products.

Looking at the first five sub-industries towards which the
growth strutture is mostly favorable, it is found that.the structure
has been sh1fted mostly in favor of relatively heavy and Electrlcal
Wanufacturing sub 1ndustries. On the contrary, Textile Mill product
and other relat1ve1y iabor intensive sub-1ndustr1es, seemed to be in

trouble and away from which the growth structure has mostly shifted.

To understand the Japanese economy better, a brief survey
of Japanese history of economic growth was done. Historically, various
reasons and explanations for the economic miracle of Japan during
the post war period were given. Among others are as follows: - (i) The
largest contribution made by capital, advance in knowledge and.
technology, (2)- economies of scale made possible by expanding markets;

(3) the increase in Quantity and Quality of labor, and lastly and
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importantly (4) the abundant sﬁpply of natural résources whiéh Japan
bengfited'from the rest of the world. Duringrfﬁé fast growing periods
1950's, particularly during the 1960'3, Jﬁpén'wés very advantageous
from the relatively cheap imported natural resources ffom other

countries, particularly, from developing'countfies.

_The turning.point of Japanese economy seemed to be reached . -
in the early 1970‘5 when the costs of petroleum and other raw materials.
of the world as well as labor gqsts at home have essentially risen.

The growing nationalism, and the oligopelistic arrangements of the.-:.

natural-resource-rich countries have put Japan into difficult position.

However, Japan has opened the‘ngghchap;er“of economic growth.:.
and has been_very farsighted by promoting substantially investments
overseas particularly‘in the sector of naturnal resource and raw
materialg‘ﬂining.and Trading are ou;stqndingly promoted overseas,
for e*émple. The investment abroad,we;e promoted through various
motifes, (1) was to promote the export of Japanese merchandise. In
order to expand sales, Japan's general merchants and Cémméféiéi banks
established branch offices extensively in western countfieé.r Alsognr‘
Japanese processing industries were established ianoutﬁehﬁf Asia,
purchasing semi-manufactured goods from Japan, (2)-was to.éﬁploy tﬁe
cheaper labor of Indonesia, YMalaysia, Celbn, Thaiiand, ﬁormbsa, énd
the Republic of Korea, (3) was to overéome export bar;iérs of Americé |

which usually checked the imports of'Japanese coﬁmbdikies, (4) was to



develop natural resources and to obtain them at low prices, And

lastly, (5) to remove domestic pulluting industries out of Japan,

With respect to problem of pollution, petro-chemical and
heavy industries contributed most to enviromment destruction.
According to this study, the Japanese firms with relatively low
growth potential in Japan and likely to be promoted abroad are:

(1) Textile Mill Product (2) Chemical Allied products (3) Iron & Steel
(4) Petroleum and Coal products (5) Non-ferrous “fetal product (6)
Pulp, paper and paper product‘(T) Rubber product (8) Lumber and Wood
product and (9} others. The Growth Structure in Japan seems to be

against these industries, as already mentioned.

3.2 Regional Growth Structure of Japan.

Turning to the strength and weakness of Manufacturing sub-
industries in different regions of Japan this study revealed as
follows: Food and Kindred product: grows relatively well in Kanto,
Tohoku, Sikoku, Kyusya, and Thubu, and relatively slow in Kinki,
Hokuriku, and Hokkaide. (2] Textile 1ill product: Relative strong
regions: Hokuriku, Kyusyu, Tohoku, Sikoku, and Tyugoku. Relative
weak regions: Kanto, Kinki and Hokkaido. (3) Apparel and Other
Finished Product:  Relative strong regions: ¥anto, Tohoku, Kyusyu,
Thubu and Hokuriku. Relative weak regions: Kinki, Hokkaido, and
Tyugoku (4) Lumber and Plywood: Relative strong regions: Tyugoku,

Kokuriku, Kyusyu, Tohoku, and Sikoku. Relative weak regions: Xanto,



16

Tohoku, Thubu, Hokuriku and Tokai. Relative weak reéiohéét Kinki,
Kyusyu and Hokkaido. (8)'Chemical'and.A11ied Product: Relative
strong regions: Kinki, Kanto, Tokai, Tyugoku, and Thubu. Relative
weak regions: Kyusyu, Hokuriku, and Sikoku. (9) Petroleum and”Coal
Product: Not good for all regions: ‘Relatively good for Xinki and
Relatively worst for Kanto, Tyukoku, and Tokai, (10) Rubber Product:
Relative strong regions: Tokai, Tohoku, Hokuriku, Thubp and Tyugoku.
Relative weak regions: Kanto, Kinki, and Kyusyu. (11) Leather and
Leather & Fur Product: Relative strong regions: Kanto, Tohoku,
Kyusyu, Thubu, and Hokuriku. Relative wgak ones: Kinki, Tyugoku, and
Sikoku. (12) Stone Clqy‘and Glass Products: .Relative strong regions:
Tohoku, Thubu, Sikoku, Hokkaido and Hokuriku. Relative weak ones:
Kinki, Tokai and Kanto. (13) Iron.and‘Stéelﬁ Relative strong regions:
Tyugo, Tokai, and Sikoku, and Hokuriku. (14) Non-ferrous Metal §
Products: Relative Strong regions: Hokoriku, Kyusyu and Thugoku:
Relgpive weak ones: Xanto Kinki gnlehubu. (15) Fabricated Metal
Products: Relative Strong regions: Kinki, Tokai, Kanto, Tohoku;.and
Tyugoku: Relative weak: Kyusyu and Kokkaido. (16) Machinery anq
Equipment: Relative Strong regions; Kanto, Tokai, Sikoku, Thubu,

and Kyusyu. Relative weak ones: Kinki and Hokuriku. (17)_E1ectrica1
Machinery, Equipment and Supplies. Relative strong regions: Kanto,
Tohoku, Thubu, Tyugoku, and Hokuriku. Relative weakest: Kinki. (18)
Transportation Equipment. Relative Strong regions: Kanto » Tokai,

Sikoku, Tohoku and Thubu. Relative weak regions: Kinki, Tyugoku,
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'ahdJdeS}u: And finally (19) Precision 'achinery and Equipment.
Relative Strong fegion: Thubu, Tohoku, Kinki, Hokuriku, Hokkaido.
Relative weak Regions: Kanto, Tokai, and Sikoku. ﬁbughly‘ranking,

R T;hoku, Thubu, and Kanto were the First three leading'regionsqfdr
ﬁéﬁufééturiﬁé as a whole. The last three lagging regions Qere ﬁokkaido,

Kinki, and Kyusyu.

3.3 Policy Implications: Growth.

Policy Implications: If economic growth is the enti;éh :
policy objective, the identified industries, with felatively'high
growth potentials, of different régions should be further studied
-.and promoted. On the contrary, the identifie& lagging industries of
different regions should also.be studied and paid much more attention
. to thqm, otherwise they wpuld perménently secome tﬁe grbﬁth retarding

industries of the country.

4.1 Employment Structure of Japan,

Turning to Employment of Japaﬁege econémy if”wésrfouﬁ& that
emplbymeni structure of Japan during the 1960-1970 period, has been
shifted away from Agricﬁlture, Forestry and Fiéhery, and Mining and
in favor of Manufacturing, Wholesale and Retail Trade, Cdﬁstruction,
Services, Transportation and Communication, Finance, Insurdnce, and
Real Esfaté, Admihistratidn, and lastly, electriéit?;ﬁwﬁter Supply

and Gas, B ST e
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During the 1970-1975, the structure has been shifted against
the following industries, namely, Agriculture, Forestry and Fishery,
“Manufacturing, Mining, and lastly Electricity and Water Supply, and
in faver of wholésale §-Retail Trade, Services, Construction, Adminis-
+ tration, Finance & Insurance and Real Estate, and lastly Transportation

and Communication.

Comparatively, employment:structure for 1970-1975 was
worse than that of the 1960 1970; the structure was in favor of
Manufacturlng,‘ Electrlclty ;nd Water Supply, and Gas during the 1960-
1970 but turned out to be against the mentioned 1ndustrles during
.the 1970 1975 perlod ThlS 1nd1cated that during the per1od of "011
embargo" the employment in Manufacturlng had also been affected hardly.
1£hﬁés therefore harder to find jobs in Japan. Accordlngly,
ﬁlgrat1on out of Agr1cu1tura1 Forestry, and Fishery, ané Mining séemed
to be much slower during the 1970-1975 than thét of the 1960-1970 |

period., The manufacturing as well as other industries seemed to

have relatively low labor absorption during the 1970-1975 period.

4
. From -a detailed investigation of employment structure in

Manufacturing sub-industries of Japan over the longer time span,

- 1960-1975 period, it was found that employment structure had been .

shifted away from the following sub-industries, namely, (1) Apparel

and other Einished products Made from Fabric and Similar Materials,

(2) Textile Mill Product, (3) Lumber and Wood Products, (4) Chemical
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Products and (5) Rubber producté; and had'been mostly in favor of

(1) Electrical Machinery, Equipment and Supply, (2) Transporfation
Equipﬁent, (3) Fabricated Metal Products, (4) Machinery and Equipment,
(5) Food and Kindred products, and (6) Publishing, Printing, and Allied

Industries, while the others were relatively less favorable.

It was noiicedsthat sub-industries, with relatively more
labor inténsive, like textile and other identified ones, were most
strucfurally unfavorable. On the contrary, relatively capital inten-
" sive sub-ihdustries, like Electrical Machinery and Equipments, and
;ther‘identified sub-industries, were mostly favorable, This was
-'ﬁainiy due to. the fact that Japan has been specialized in electrical
and heavy industries which were relatively capital intensive;hihlso,
Japan ﬁas.lost her‘éomparative advantage in relatively labor-intensive
sub-industries. Undoubtedly, labor cost in Japan has been very high
when compa;edwto that of developing countries, This might be due to
fhe stronger labor unions, fhé'Qery high cost of living, and the

labor shortage in Japan since the 1960's.

The comparative disadvantages in the relatively labor inten-
sive sub-industries of Japan had been shown up clearly in the case of
textile, and Apparel and other Finished Product Made from Fabric and
.- Similar Materials, for example. FEmployment in these two sub-industries
in 1975, in fact, were mostly declined from 1960 level. However, it

should be noted that unemployment has not yet become the main problenm
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of Japan, since_pgher sub-iqéustrie; and other sectors could absorbed
the‘feléa§ed wofkers. Ungmpqument rate in this country, therefore,
~ has a{%ays peen‘kept:uﬁdef 2%, , The recent data of March 1978 showed
gt.Z.dZ%,_wpigh,Was ?eal;yvlow, particularly when compared to 6.7%

for the United States during the same month.

qugver, the comparative disadvantages of labor intensive
ind#g;r;eg have put the Japanese govermment into a.dilemma. - The
ggvgrnmqﬁt dare not let these industries.die aut, for one thing B
;mploymen; in these indust;ies_are very numerous, for the other the
demo;r;tic govefnment of Japan has to keep their votes in the mext
e}gctigﬁ..‘Therefore,wthe existences of the textile and others are-
pért}y at the expense_of_the pgplic. Japanese people have to purchase
q;pthing;.at very high prices due to, tariff and other protective
mégsures. The textile industries in Japan are not "infant. type".
which‘need‘p;otectiqn, like those in developing countries, but. they.
are "the crippled_q}dmanltype" which were very much in need of doctors'
and the cares of the public, However, how good the doctors are could
not eventually save the life of the crippled old man, The better

way is to let him die and incarnate somewhere in developing countries.
o

b

4.2 Regional Employment Structure of Japan.

! %

Turn1ng to the relative weakness and strength of the Reg1ona1
Sub-industries in absorbing labor, this study revealed as follows

(1) Foéd and Kindréd Product: Relatlvely strong reglons are: Tohoku,
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Hokkaido, Hokuriku. Relatively weak: Kyusyu, Tyugoku, and Kanto.

{(2) Textile Mill p}oduct: Relatively strong: Kinki, Hokuriku, Kyusyu,
Rélativély Qeék: ETokai, Kanto, and Hokkaido.. (3) Apparel § Other
‘Finishéd Product, Relatively strong: Tohoku, Kyusyu, and Sikoku.
Reﬁatively weak: Kinki, Kanto, and Tokai. (4) Lumber § Wood Product:
Relatively strong: Kyusyu, Tyugoku, and Hokuriku. Relatively weak:
.Kanto, Thubu, and Tokai. (5) Furniture § Fixture: Relatively strong:
Kyusyu, Tokai, and Sikoku. Relatively weak: Kanto, Kindi, and Hokkaido.
(6) ﬁﬁip,:baper and Paper Product: Relatively strong: Kanto, Thubu,
and Tohoku. Relatively weak: Kinki, Hokkaido, and Kyusyu. (7)
Publishing Printing § Allied Industries: Relatively strong: Kanto,
Hokkaido, and Tohoku. Relatively weak: Kinki, Kyusyu, and Hokuriku.
(8) Chemical Allied Préducts: .Relatively sfrong: Tokai, Kanto,
‘Tyugoku. Relatively weak: Kyusyu, Hokuriku, and Hokkaido. (9)
Petroleum § Coal Product: Relatively strong: Kanto, Tyugoku, and
Kinki, Relatively weak: Kyusyu, Tohoku, and Thubu. (10) Rubber
Pfo&ﬁctsg' Relatively strong: Tokai, Tohoku, and Sikoku. Relatively
weak: Kinki;:Kénfo;'and'Kyusyu.- (11) Leather § Fur Product: Rela-
tively Sfrohgi Tohoku, Xyusyu, and Tyugoku. Relatifely weak: Kanto,
Si oku, Hokkaido.’ (12) Stone, Clay § Glass Product: . Relatively strong:
Kjusyu, Tohoku; and Hokkaido. Relatively weak: Tokai, Kinki, and
Thubu. (13) Iron § Steel: Relatively strong: Tyugoku, Tokai, and
Sikoku. Relatively weak: Kanto, Kyusyu, and Hokuriku. {14) No-

ferrous Metal Products: Relatively strong: Hokuriku, Hokkaido, and
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Tyugoku. Relativelylweak: Kinki, Sikoku and Tohoku. (15). Fabricated
'Metal Products: Relatively strong: Tokai, Hokuriku, and Tohoku.
Relatively weak: Kanto, Kimki, and Hokkaido. (16) Machinery § Equip~.
ment : Relamively strong: Tokai, Thubu, and Kyusyu. Relatively weak:
Kinki, Hokuriku, and Tyugoku. , (17) Electrical Machinery Equipment:
Relatimely strong: Tohoku, Thubm, and Hokuriku. Relatively weak:
Kanto, Kinki, and Hokkaido. .(18) fmomoportation Equipment: Relatively
strong: _Tokai,“Tyugoku, and Sikoko. Relgtively weak: Kanto, Kinki,
‘-landeymsfu; And Finaily (19) Precision Machinery and Equipment:
%Relamively Strong: fohoko, Thubu, and Hokuriku. Relatively weak:

Kanto, Tokai, and Sikoku.

4.3 Policy Implications: Employment

As far as employment in Japanese economy was concerned the
above 1dent1f1ed or sub- 1ndustr1es with relatlvely, high employment
absorptlve polentlals, of dlfferent reg1ons should be selectlvely
promoted ar stlmulated further if hlgher employment ‘targets are to be
ochzeved. Slmllarly, the identified lagging 1ndustrles of sub-indus-
tfies of different regiomo‘or economx'ohould bqlstudied and paid much
more éttention However, this should not be applied for "the mentioned

crlppled oldman type" whlch should let them gradually dig out, if the

theory of comparatlve advantage of international trade is to be followed.
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5.1 Employment-lncome Flasticities for the Thai Edonomy.

Looking at employment-income elasticities for the Thai
economy it was found thatithe eiasticity coefficients for nearly all
- industries have been small and slightly increased from the 1960-1970
period to the 1971-1973 for most industries. These increases were
in responsive to the initial increase in the prices of the products
which were faster than the increase in wage rates, as could be seen
from the deteriorating in real income of workers in the Thai economy
. during the 1971-1973 period. Banking Insurance, and Real Estate,
Manufacturing, Services, and Administration seemed to be least affected

during the "instability period."

The top fifteen Manufacturing sub-industriés with ;éiﬁtively
“high labor income ratios are as follows: (1) Péper and Paper Prbduct
(2) Leather (3) Wood Product (4) Textile‘-(S) Chehical Products,

(6) Agricultural and Nonelectrical Machinery, (7) Metal Product (in
the group of Intermediate Product II), (8) Glass and Glass product,
(9) Rubber and Rubber Products, (10) Fufniture,  (11) Other te*tilé
articles, (12) Chemical Material (13) Tobacco, (14) Construction

-';Materiéis;:and (15) Cereal Products.

5.2 Employment-Income Elasticity of Japanese Economy.

'Employment~income elasticities of Japanese economy were

"also low during the 1960-1970 period. Relatively, speaking the following
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industries were having relatively high coeff?qients, namely Transpor*
tation and Cqmmunicatiéﬁ; Construction, Manufagéuring, Finance,v‘ |
Insurance and Real Estate, and Electricity, Water Supply and Gas.

The industries with relatively lowemployment-income elasticities

were Agriculture, “ining, Wholesale and Retail Trade, Administration,
and Services. During the instability 1970-1975 period Manufacturing,
Electricity, Water Supply and Gas, and Transportation and Communica-
tion seemed to be mostly affected which could be seen from the -decline
in elasficity coefficients from the 1960-1970 period., Other sectors
were also affected, but to ' lesser extent. Excebtionally, Adminis-
tration seemed to have'rélatiVely high employment-income elasticities
regardless of the instabilities. Generally speaking,'émployment-
income elasticities for the Japanese economy had declined from the
1960-1970 period to the 1970-1975 period, which is contrary to what
has happened in the Thai economy. The major difference lies on fhe |
fact that in‘thg Japanese economy real wage has been increaﬁing during
the "instability peripg", which is opposite to what has happened in
Thailand. The sub-stitution of capital fof labor must.be les; in H
the_Thai_ecgnomy,,‘Labor intensive industriés have been less affééte&r
by the oil embargo for the Thai economy thaﬁ for the Japapese.'nsiﬁiiar
conclusions could be made for regional stud} as weli. Thét ié £o saf
region with relatively more labor abundant seemed to be least affected
by the oil embargo or wage-price spiral event. Employmentfincome

elasticities seemed to be more in the region with relatively abundant
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labor. Labor intensive industries like textile and other identified
industries have been much in trouble in Japan during the o0il embargo
and Wage price-spiral event, Workers released from the troublesome
industries, however, could be totally absorbed into heavy and modern
industries in Japan. Unemployment, therefore, has not yet been the
problem of Japanese economy. Unemployment problem seemed to be more
concerned with the Thai economy. This is due to (1) the slow rate
of growth of industrial employment particularly in modern sectors,
(2} the relative rapid growth of population and labor force (3) high
women's labor for-e participation and (4) a highly unequal income
distribution, and a low demand for the products of the labour inten-
sive industries, for example. Generally speaking, employment income-
elasticities in both Thailand and Japan are low, but the factors
mentioned above make unemployment situation in Thailand relatively

worse.
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Introduction

It is evident in many of the Third !lorld countries that
mechanization is about to gain a foothold among traditional farmers engagzed
in semi-subsistence agriculture., Our empirical observationslwitness a
wide impact of farm mechanization on three main aspects of agricultural sector:
output, employment, and income. However, thgre is not a great deal of
empirical investigations assessing these impacts in detail so that a great
number of quantitative and qualitative qucstions can be answered in general,

let alone those on the Philippines, Indonesia, and Thailand.

To be able to test several hypotheses concerning the effects
of farm mechanization on output, employment, and income systematically,
it is essential that we develop a comprehensive model embracing the three
related aspects, It is then only natural that the production function

comes to our mind.

7We realize that we may not be able to answer several of the
hypotheses as required immediately, However, actually these hypotheses
can be easily tested by standard statistical tests both parametric and
nonparametric. Using the production function technique, previous
verifications of the hypotheses by non-economic statistical methods can

be confirmed and rectified.

Our main strategy is, firstly, to construct basic production
functionswith cach representing a technical relationship between inputs
and output at each technology type classified according to mechanization

level and water us¢, and mechanization level and farm sizes,



. Secondly, parameters estimated from these production functions
will then be incorporated into the labor and income models, which are
subsequently developed, so that the linkages between the three aspeﬁts
are embodied in our overall comprehensive model.

It should be noted at this point that we are at a dis-
advantage to a certain degree in the analysis where cross=-section data
are used,: Among a few limitations, the uses of prices and wages'become
ineffective since they are more or less constant during the period of time
when the data are collected, and all sample households are faced with the

same wage and price levels,




Definition of Activities

With regard to the analysis of consequences of farm

mechanization, we employ the following definitions:

"Off-farm work” means work on other people's farms or on
agricultural jobs outside one's farm. This includes all tyﬁes'of field
activities (e.g. plowing, harrowing, planting, weeding, harvestihg,‘étc.),
livestock activities (e.g. herding, feeding, grazing, milling, étc;j and

general farm activities such as fencing, transporting, maerketing, etc.

"Non-farm work" refers to work in non-agricultural sectors
such as industry, commerce, etc., This includes work in forestry, fishery,

industry, commerce, handicraft ¢r services.

"On-farm work" means work on one's own farm or on agricultural
jobs inside one's farm. This includes all activities as stated in "off-

farm work", except that they are undertaken in one's own farm,

InEuts

The &emand and supply for various types of inputs wili be
divided iﬁtb five different periods or levels of farm operations (1=1,
2, 3, 4, 5), that is:

(1) Land and seéas.preparation (1=1).
(2} - Planting (1=2)

(37*50u1tivation, e.g, fertilizer and pesticide application,



weeding, controlling of water levels in fields,
etc, (1=3)
(4) Harvesting (1=4)

{5) Threshing (1=5)

.l "¢

The demand for inputs at this level depends on the level of work or paddy

to be threshed and the method of threshing. Since the amount of paddy to
be threshed can not be accurately measured in the study, the amount of
threshed paddy.will be used aé a proxylinstead. This creates a problem
since conceptually the output of threshed paddy should also depend on labor
use including labor from farm operation level 5 or threshing. Such a
problenm becomes insignificant if there is a relatively constant relationship
between threshed and unthreshed paddy. éor then, it can be defined that‘
the production process involves two stages, One covers farm operation

levels 1 to 4, The other only level 5. . . ' -

The first stage means that we have a productionrfﬂnction
involving only inputs up to harvesting and output in unthreshed form.
With the percentage of post-harvesting loss from threshing being constant
due to the constant relationship'between'threshéd.and unthreshed paddy,

output of threshed paddy can be used as a reasonable Proxy.

All in all, each input pertinent to the production function
will be the summation of its uses in operations 1 to 4. Its uses in operation «

5 will therefore be excluded from the production function.



TechnolggxﬁClassification

Dimension of technology can be classified according to:

(1) The level of mechanization

(2)

(a) animal
{b) animal and machine
(¢) power tiller
(d) tractor

The level of water control
(z) rain-fed

(b) dirrigated

Mechanization Level and Water Use

Combining the different levels of mechanization and water

control, eight possible types of technology can be categorized as follows:

(1)
(2)
(3
(4)
(5)
(6)
n
(8)

Animal-rainfed
Animal-machine~rainfed
Powérrtiliér-rainfed
Traétor-rainfed

Animal~-irrigated

Aninal-machine-irrigated

Power tiller-irrigated

Tractor-irrigated



Level of
Level Mechanis= 1 Animal Animal- Power«- - Tractor
of .zation Machines Tiller
Water contro “\\\\ .
Rainfed i=1 i=2 i=3 i=4 .
Irrigated i=5 i=6 i=7 i=8

Production Function

Using the production function technique, let the general

form of the production function be

QR

1

where

QR
LR,
1

NR,
1

FR,
i

QR; (LR;, NR;, FR;, ER;, MR, VR )

output of havesté& paddy on farﬁs employing
technology typeri (tons)

planted area of rice on farms employing
technology type i (hectares)

labor use for rice production on farm§

emyloying technology type i (man-hours}

cufrent inpﬁts for rice production used on farms

employing technology type i (kgs.). They may consist

of fertilizér, insecticide, pesticide, herbicide etec,



BR, = animal use for rice production on farms employing
technology type i (animal-hours) | |

MRi- = machine ﬁse for rice production on farms employing
technology type i (machine~hours)

VR = dummy variable for rice variety

VR

1 if modern variety is used

VR

¢ if traditional variety is used

Formulating the production function, two sets of regression
equation will be run, one for each of the seasons: dry and wet, During
the wet season in Thailand, both rain-fed rice growing and the first crop
of irrigated rice growing can be done. In the dry season, however, onlx__

the paddy of irrigated second érop can be grown,

For the wet season, the regression equation set of rice crop

will consist of:

QR; = QR (LR , NR , FR;, BR;, VR)

QR, = QR,(LR,, NR,, FR,, BR,, #R,, VR )
QRy = QRy(LRg, NRy, FRg, MRy, VR )
QR, = QR,(LR,, NR,, FR,, MR, VR )
QRg = QR(LR., NR;, FR;, BR;, VR )
QRg = QR6(LR6,'NR6, FR,, BR., MR, VR )
QR, = QR (LR,, NR,, FR,, MR, VR )
QRg = ORg(LRg, NRg, FRg, MRy, VR )



The regression equation set for rice crop of the dry season

will comprise:

QRg = QRg (LR, NRg, FRg, BR;, VR )
QRe = QR (LR., NR,, FR., BR,, MR., VR )
@R, = QR,(LR,, NR,, FR,, MR,, VR )
QRg = QRy(LRg, NRg, FRy, MRg, VR )

Each regression equation will employ data of farm households
utilizing that technology type (cell). However, there might not be sufficient
farm households in all cells so that all these regression equationg can

be run, To be able to ensure this, a larger sample size is required.

Mechanization Level and Farm Sizes

Vith respect to the interaction of farm size and the farm
mechanization, we can use the similar approach to answer several
quantitative and qualitative questions.. Tha farm size can be separated
into 3 groups:

(a) 1large size
{b} mediun size

{c) small size

Together with onc of the formerly classified dimension of

mechanization, there are twelve possible types of technology as follows:

(1} Animel-large size

-

i



(2) Animal~-machines-large size
{3) Power-tiller-large size

(4) Tractor-large size

{5) Animal-medium size

(6) Animal-machines-medium size
(7) Power-tiller-mediuﬁ size
(8) Tractor-mediuu size

(9) Animal-small size

(10) Animal-machines-small size
(11) Power-tiller-small size

(12) Tractor-small size

Level of
Mechani- Animal Animal- " Power~ Tractor -
y ation Machines Tiller ' :
size
Large k=1 k=2 k=3 'k =4
Medium k=5 k=6 k=7 X =8
Small : k= k=10 k=11 k=12

The similar approach is again usad by formulating the

production function.

The general form of the production fumction is:
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QR = QR (LR, NR,, FR,, BR,, MR, , VR )

where "k signifies each of the twelve technology types

employed on farms. The symbols are identical with those previously defined,

Again, 'two scts of regression equations of rice crop will

be run: one for each of thes seasons.

For wet scason, the set consists of

QR, = QR,(LR;,"NR , FR , BR, va_)

QR, = QR,(LR,, NR,, FR,, BR,, MR,, VR )

QR; = QRy(LR,, NR,, FR,, MR,, VR )

R, = GR,(IR,, NR,, FR,, HR,, VR.)

QR; = QR¢(LR, NR., FR., BR, VR.)
CGQRg = QRg(LRg, NRg, FR, BR,, HR6,_VR )

QR, = QR7(LR7,‘NR7, FR., MR7, VR )

QRy = QRy(LRy, NRy, Fig, MRy, VR)

QRy = QRg(LRy, NRg, FRg, BRG, VR )

@Ry = Ryg(Rygs NRygs FRigs BRygs MRy, VR )
QRy, = QRy (LRy;, NR . ; FR .y, MR/, VR )

Rypy = QRyH(IRy5, NRyp, FRygs MR,ps VR )

where each equation utilizes data of farm households of
each cell, The members of each cell comprise both rain-fed and irrigated-

first crop rice growers.
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Similarly, for rice crop of the dry season, there are twelve

regression equations:

D B Srm—— e = & ® e - s

QR, = QR (LR;, NR;, FR;, BR;, VR )

. QR, = QR,(LR), NR,, FR,, BR,, MR,, VR )
QRy = QR (LR, NR,, FRy, MRy, VR )
QR, = QR,(LR,, NR,, FR,, MR,, VR )

QR5 = QRS[LRS, NRS, FRS, BRS’ Vﬁ.)

QR = QR (LR, NR , FR MR, VR }

6’
QR, = QR,(LR,, NR,, FR VR )
QRg = QRy(LRg, NRy, FR,, MRy, VR )

e QR = QRg(LRg, NRy, FRy, BRg, VR )

5» BRgs
Wy = QRy(ER; 5, NRyg, FRig, BRyg, MRyo, VR )
QRyq = QRyy(IRy45 NRyy, FRyys MRy, VR

Wyy = QRpy(LRy5s MRy, FRigs MRip, VR )

~with each equation using the data of the members in each
cell. Within each cell now, the members are only the irrigated second crop

rice growers,

Apart from the production of rice on farms employing
technology i, QRi, there exists the production of other crops and livestocks
on the same farms, QOi; however, they are assumed given, hence, no

production functions will be formulated for these other crops and livestocks.
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DETERMINATION OF FACTOR USE
L

The demand for land is not too useful a concept in this
study since demand is to a large extent constrained by the available supply
of land which in the area of study is relatively fixed, This is because
there are no new or virgin land in the arca surveyed. It is not possible
to expand the total supply of land in the area although it is possible to
ptilize less than the available supply of land, At the micro level,
expansion of land supply of a farm is possible through the purchase of land
from other farms, But even then, it is probably true that in the shortrun
this would not be an important factor. As such, actual use of land,
therefore, depends on the demand for land when such demand is less than
the available supply and on the suppiyﬂbf iand when actual demand equals
or exceed available supply. The only qualification is that it might be
possible to rent land from others. This factor will be caken into account
in specifying the model. In addition, distinction must be made between |

land use for the main crop and for other crops. Taking into account

these factors, land use determination may be specified as follows:

1. Land and seed preparation (1=1)

bijr 7 Pigi{ISiy + My5e byyq)

LR

ij1 = 1-:;;1 - L0551
1S, ., = LS,

ij1 ij1

- -

g e -

- ——r

|
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B = Wy
bijp = Pbiyp
LOji1 = L0;4
where Lijl = ‘land area prepared by farm j employing
technology i (hectares)
LSij = land holding area of farm j employing
technology i (hectares)
LHij = land rented by farm j employing technology
i (hectares).
LRij1= land area prepared for rice production by
farm j employing technology i (hectares).
Loij1= land area prepared for other nonrice
production by farm j employing techmology i
(hectares).
bijl = proportion of holding and rented area which

" could not be utilized due to floods, drought,

etc.,“bn farm j employing technology i.

2, Planting (1=2)

LRi50= PisolRisq

where LR;s, = planted area of Tice on farm j emgloying
technology i (hectares).
bijz = proportion of land area prepared for rice

which could not be planted due to floods,
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drought, etc., on farm j employing technology i.

3. Cultivation (1 = 3)

LR. .
1j3

where LRij3 =

bij3 =

4, Harvesting (1 = 4)

LRisq =
where LRij4 =

bija =

5. Threshing (1 = 5)

b... LR..
ij3 " ij2
cultivated area of rice of farm j employing

technology i (hoctares),

proportion of planted area of rice which
could not be cultivated due to floods,
drought, insect damage, rodent damage, etc.,

on farm j employing technology i.

bij4lRi43

harvested areca of rice on farm j employing

technology i (hectares).

proportion of cultivated area of rice

which could not be harvested due to floods,
drought, insect damage, rodent damage, etc.,

on farm j employing technelogy i.

The area required for threshing is usually quite small and

not related to harvested arca,

be overlooked.

Land use in this category can, therefore,
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LABOR

The determination of labor demand for the first four levels
of farm.operations are assumed to depend on the level of work to be done
as measured by land area covered and the level of mechanization as
measurgd.by machine time employed relative:to the level of work. Labor
demand will be in total form including demand for rice crop production and
other on~farm activities such as production of other crops, tending
buffaloes, etc, The equations, therefore, include both'land used in rice
and nonrice crop production and a variable for the number of buffalces
since this latter factor requires labor time in raising and caring. For
farm operation levels 1 and 3, the level of total current input use
(both for rice and nonrice crops)} relative to total land use area is used
to measuré whether the-intensity of current input use will have sn effect

on labor demand.

In determining labor demand for farm operation level 5 or
threshing, it is assumed that demand depends on the level of work as

measured by threshed paddyl and the method of threshing.

1Actua11y, unthreshed paddy should be used, but due to the inability
to measure this factor, threshed paddy is used as a proxy instead,

(Sce page 4 )



16

Determining labor supply is much more complex than labor
demand, This is because labor supply may be distinguished according to
its uses and its sources. In this study two main sources‘of labor supply
are employed. They are family and non-family 1ébor. For family labor,
this may be used for on~-farm, off-farm and non-farm purposes. Nen-family
labor include labor supplied by farm owners to other farms and landless

labor,

The supply of family labor for on-farm work is assumed to
depend on the potential supply of family laber, the size of the potential
labor supply relative tc the total actual use of land and the preference
of the farm family between work and leisure., It is most probably true
that the higher the_potential family labor force, the larger will be the
level of labor supplied under an existing structure, Potential labor
supply will be measured during periods of peak demand for labor when it
is beliéved that farm family labor is insufficient to meet the total
demand for labor. The second factor of relative potential 1abor supply
to land use is used as a proxy to measure the relative pressure exerted
on the farm family to suppiy labor. On farms with a relative large ”
amount of labor compared to land, there is probably lzss pressure on the
family to provide labor and vice versa. In order to measure the preference
between work and leisure, the level of machiné use, income and education
are employéd, since these factors may reflect or have an influence on |

work preference,
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Use of family labor on-farm may again be subdivided
between rice crop production and other types of work. The latter will be
assumed fixed in the model since it is beyond the scope of the study
and to include them would make the model a lot more complex and difficuit
to handle. Because other types of work not directly related to rice
crop production is assumed to remain constant, the supply of family labor
for rice crop production may be determined from the total supply of family

labor for on-farm work.

The supply of family labor for off-farm employment is
assumed to depend on the potential family labor supply left fron supplying
for on-farm work and on work preference. ork preference is apain

o

measured by machine use, income and education,

For the supply of family labor for non-farm employment,
this is beyond the scope of this study and insufficient data exist
to prevent the determination of this variable. It is, therefore, assumed

fixed in the model.

Besides family labor, non-family or hired labor may also
be employed forlon-fa;m production on a particular farm, This is assumed
to depend on ;hé tofél level of available labor supply outside cf the farm
concerned within the area. To take account of the different levels of
demand for such labor among farms, the actual proportion of labor use from

this supply pocl will be employed. It is acknowledged here that this is
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not the best way to determine hired labor employed for on-farm purposes,
but since a lot more data are required and meny pertain to non-farm

varigbles,the present specification will be retained,

From the point of view of a particular faym, the total
availabie non~family labor supplied for hire is but family labor offered
for off-farm employment cf all farms except those offered by the family
itself and the supply of landless laborers. Since the supply of landless
labor cannot accurately be determined with available farm data, it will

also be assumed to be an exogenous variable within the model.

For the first four levels of farm operations,: the demand and

supply of labor are specified as follows:

NDjjy =MDy (WRyLg, 1O, 4, BF; ., Mij1/LiJ_1, Fijl/LileP)
NS;y = NSFyy + NSH
NSF, ., = NSFy (NSFP, .., NSFpijI/Lijx,'Mijl, Yij,:Eijj
NSFR; ) = NSF - ﬁspoijl
NSH, i = Gy NSH
NSN. 8 n
1= %;1 ?il NSOy ~ NSO, ;4 + NS
WSOy ;= NSO (NSFPL iy - NSFyii, Miid, Yo Bys)
W5 = g, |
By = BFy
HSFO; ., = ﬁéﬁﬁ;jl
NS§, = WSS



where ND. .
i ij

NSFP, . .=
1)

NS;51

1]

NSFijl =

NSHijl

1

NSFRij1=

NSFOij1=

NSle =

tot~1 demand for labor for on-farm employment
of farm j employing technology i during

farm operation 1. ' (man~hrs.)

total supply of labor for on-farm employment
of farm } employing technology i during

farm operaticet 1. (man~hrs.)

supply of family labor for on-farm

employment of farm j employing technology

i during farm operation 1. (man-hrs.)
supply of non-family labpr for on~-farm
employment of farm j employing technology

i during farm operation. 1. a

potential supply of family labor of farm j
emp’cying technology i during farm

operation 1. {man-hrs,)

suppiy of family labor for on-farm rice

crop production of farm j employing

_ technology i during famm operation 1.

(man-hrs,)

supply of family labor for other on-farm
nonrice related activities of farm j
employing technology i during fam
operation 1, .- . (man~hrs,)

total available supply of labor outside
of farm j with in the area during farm

operation 1. (mand-hrs.) - -,



NSO, .
5 ijl
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supply of family labor for off-farm employment
of farm j employing technology i during farm
operation 1. (man-hrs.)

supply of landless labor within the area during
farm operation 1. (man-hrs.)

number of buffalocs on farm j employing technology i.
{heads)

machine use of farm j employing technology i
during farm operation 1. (machine-hrs.)
current input use of farm j employing technology i
during farm operation 1. (kgs.)

income level of farm j employing technology i,
(baht) |
education level of -household head of-farm j
euploying technology i. (grade)

propertion of total aﬁéilable supply of labor
outside of farm j within the area utilized by
farm j employing technology i during farm
operation 1.

total number of farms included in the study.
dummy variable for planting (1 = 2) only :

broadcasting = 0; transplanting = 1.

» e -8

e
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For the last level of farm operation or threshing, the demand

and supply of labor may be determined as follows:

NDij5 = NDijS(QRij, Loijs’ BFij‘ TT)
NSijs = NSI—ijS + NSHij5
NSF, . = NSF, . _(NSFP___,NSFP.._/

ij5 ij5 ij5’ i35 QF-ij, MijS’ Yij’ Eij)
NSFRijs = NSFijS - NSFOijs
NSHijs = Cijs NSNj5

. 8 n
\} = - N,
I\SNJ.S Z__’, Z_; Nsoij5 I\SOijs + NSS,

i=1 j=1
= ICT: -

NSOijS NSOijs (hSFPijS NSFijS, Mijs’ Yij’ Eij)
Wi = W55
NSFOijS = NSFOij5
NSS5 = NSS5
where TT = dummy variable for method of threshing :

traditional = 0; power thresher =1.
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CURRENT INPUTS (e.g. fertilizer, insecticide, pesticide, herbicide, etc.)

Since the use of current inputs applies mainly during farm
operation levels 1 and 3, only these levels will be considered. It will
be assumed that the supply of current inputs are infinitely elastic with
respect to their prices at the farm level., This weans if farmers are willing
to pay the prevailing market price of current inéuts, they can get all
the inputs they want. In such a case, the actual use of current inputs
will be determined by their demand. The amount of current input use will

cover only those used for rice crop production.

1, Land preparation (1=1)

Fij1 = Fij1(Rjjps 105545 Yy5)

FRij1 = Fijn = oy

Foi51 = FOyj1

where Fijl = total demand for current inputs of farm j

employing technology i during land and
seed preparation. {kgs.)

rRijl = demand for current inputs for rice producticn
of farm j employing technology i during
land and sced preparation. (kgs.)

Foijl = demand for current inputs for nonrice related
activities of farn j employingfﬁéchnology i

during land and seed preparation. (kgs.)
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2. Cultivation (1=3)
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Fij3 = Fij3(Ri430 10555 Y350

FRis5 = Fijs
FOj55 = FOjy3
where Fij3 =
FRij3 =
FOi53 =

MACHINE

- FO

ij3

demand for current inputs of farm j employing

(kgs.)

demand for current inputs for rice production

technology i during cultivation.

of farm j emplo?ing technology i during
cultivation., (kgs.)
demand for current inputs for nonrice related

activities of farm j employing technology i

during cultivation. (kgs.)

For machine owners, it is probably true that the available

supply of machine-hours is usually in excess of self demand while for

contractors, supply of machine service is probably available if farmers

are willing to pay the prevailing market charge rate. If this’is:true,

it can be safelyTassumed that the supply of machine-hours is infinitely

elastic with respect to the price of machine service. This assumption

will be taken in the study,

Similar to current inputs, actual use for

the first four levels of farm operations are assumed to depend on the level
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of work to be done as measured by the size of land invelved; the availability
of family labor as measured by the potential family labor supply and the
total available supply of labor outside of the farm concerned within the
area divided by the level of work or land involved; and the ability to

afford purchasing machine service as measured by income.

Machine use will also be divided between rice ard nonrice

related employment. For the latter, it is again assumed exogenous,
1. Land and seed preparation (1=1)

M ﬂ,n‘jl, L0 ;s (NSFR; 1 + NSNS )/Lysy, ¥y

Mijr = MyyoleRy i1 Vij)
MRijp = Myjp MOy,
M;51 % Myyy
where Mijl = total demand for machine use of farm j
employing technology i during land and seed .
pre;aration. {(machine-hrs.)
HRijl = demand for machine use for rice production
of farm j employing technology i during
land and seed preparation., (machine~hrs,)
MOijl = demand for maéhine use for nonrice related

activities of farm j employing technology i

'during‘land and seed preparation, (machine~hrs.)
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2. Planting (1=2)

My 55 Miso [LRij 2910; 555 (NSFP, 4, + NSsz)/Lijz,Yij,TP]

MRija = Mijo = My,
M0i52 = M35,
where Mijz = total demand for machine use of farm j

employing technology i during planting.
(machiné~hrs.)

HRij2= demand for machine use for rice production
of farm j employing technology i during b
planting, (machine-hrs,)

Moij2= demand for machine use for nonrice related

activities of farm j employing technology i

during planting. (machine-hrs,)

For the Thai case, planting does not involve any significant

use of mechanization, Mijg nay,‘therefore, be deleted.

3. Cultivation (1=3)

s Mg s[LRijs,LOij 5> (NSFPy. o+ NSH.3/L; js,vij,wia

MRij3 = Mij3 = MO443
M0i55 = M43
where Mijs = total demand for machine use of farm j

employing technology i during cultivation.

(machine«hrs.)
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MRijS = demand for machinc use for rice production
of farm j employing technology i during
cultivation., (machine-hrs,)

Moij3 = demand for machine use for nonrice related

activities of farm j empleying technology i

during cultivation., (machine-hrs.)

MijS can also be left out for the Thai case due to the lack

of mechanization at this level.

4, Harvesting (1=4)

Mgy = Mg [LRiJ. 42103 54> (NSFP 5 (4NSN. 3 /Ly 41,V ,TPij]

MRija = Mija = M0454

Moij4 = Moij4

where Mijd =‘ demgnd for machine use of farm j employing

technology i during harvesting. (machine-hrs,)

MRij4 = demand for machine use-for rice production
of farm j employing technology i during
harvesting, (machine-hrs.)

Moij4 = demand for machine usc for nonrice related

activities of farm j employing technology i

during harvesting. ({machine-hrs,)

Harvesting machines are also nonexistent in Thai agriculture

at present :nd, therefore, will be dropped from corsideration.



5. Threshing (1=5)

MR, S5

M55
where M. .
1]

MR; is

;55

[

M0, 45
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AP b -
e AR Fsemmm -

[T —

total demand for machine use of farm j
employing technology i during threshing,
(machine-hrs,)

demand for machine use for rice production
of farm j employing technology i during
threshing. (machine-hrs,) |

demand for machine use for nonrice related
activities of farm j employing technology i i 
during threshing, (machincehrs,)

durmy veriable for methods of threshing:

traditional = 0; power threshers = 1,

The demand for machine use during threshing is assumed to

depend on the level of work to be done and the method of threshing. The

level of work is again measured by threshed paddy. Classification of

methods of threshing involves only two methods due to insufficient sample

. size to meke a more deteiled study possible., But this weakness may be

A e ot
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supplemented by an ongoing study on threshers in Thailand?

EMPLOYMENT

The word employment as measufed by the nﬂmber of persons
having jobs in more developed countries is not too useful a concept for
less developed countries'agficultural sectors where the level of labor
utilization is morf»of & concern, Family members on a farm in these
countries would not consider themseivesmﬁnemployed although the amount of

work done might be very little. This problem is generally known as a

form of disguised unemployment, To study phenomeno:, . .the following

equation nay be used to measure the level of- dispuised unemployment:

U.... = NSFP, NF

ijl ij1 = "Mij1
T NSFP, ;)
. where“'uijl = the proportion of potential family labor
left unutilized by farm j employing
technology i during farm operation 1,
NFijl é_ total actual use of family labor by

farm i employing technology i during farm

operation 1. (man~hrs,)

2Renu Pathnopas, "The Economics of Rice Threshing Machines in Thailand :
A Case Study of Chachoengsao aond Supanburl Provinces,"

Ongoing Thesis, Faculty of iiconomics, Thammasat University.
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In addifion, unemployment in LDC's agricultural
sector is more of a seasbnai phenomenon, It is &séfui, therefore,
to study the level of utilization of farm fémily labor dufing
different pefiods of time, Comparisons of disguised unemployment
among different periods would, therefore, give ﬁs_some insight
with regard to the effect of mechanization on the structure‘of
seasonal empiOYment. Mechanization may increase disguised ﬁném-
ployment if it substituteé labor, but if ﬁay dedrease sﬁch

unemployment if it results in double cropping.

Off-farm employment and the demand for landless labor
is also affected by the seasonal nature of demand. The effect of
mechanization on such employment should also be studies in order
to measure the ability of farm mechanization to generate employ-~
ment within and outside of the farm sector or, if the reverse,

to reduce such employment.

In studying employment of landless labor, both the
level of labor utilization and the number employed will be used.
The level of utilization.may tell us the level of disguised
unemployment but the number may tell us something about the labor

absorptive capacity of Thai agriculture.
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It is assumed in the study that the demand for labor
on a particular farm will firstlbe met byrfamily labor. Any
demand unable to be met by'family iabor will be assumed to come from
either .other farms or landless labor. The change in utilization
of labor from other farﬁs will not.fesult in changes in numbers
employed on these farms but will ﬁave én effect on the level of
disguised unemployment there. For landless labor, it is possible

that both numbers and the utilization levels may change.
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IMPACT OF FARM MECHANIZATION ON INCOME AND INCOME DISTRIBUTION

Farm mechanization can affect income in various ways. Before

discussing possible effects, it is necessary first to define the income
.

concepts that will be used in this model,

Farm household income (YH) comprises farm income (YF),
off-farm agricultural income (Y0), and non~farm income (YN). Thus, for
farms employing technology i,

YHi = YFi + YOi + YNi (1)
Farm income (YFi) is the income derived from activities on

one's own farm, while off-farm income and non-farm income are,

respectively, income derived from off-farm and non-farm activities as

defined earlier.

The next step is to investigate the determinant of each

component of farm household inccase and particularly to see how

mechanization affects each of the components and causes relative changes

in the proportion of each. Thus, the income distribution effect will
] be examined at two levels:
- 1} The change in relative factor shares in farm income.

2) The change in relative sizes of the components of household

‘ income,

o e —— et A=
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Farm Income

Farm income is the return to the farm family from operating

the farm after deducting the costs of production,.

YFi' = YFRi + YFOi : )
where YFRi = net farm income from rice crop of farm employing
technology i.
YFOi = net-farm income from other crops and livestocks
of farm employing technology i
YFR, = PR . QR, - CR (QR,) (3)
YFO, = YFO, (4}
where PR = farm gate price of paddy in baht/ton
QR; = output of harvested paddy (ton)
CRi(QRi) = paid out costs of production for rice, which

consist of fixed costs and variable cost.(baht)
Fixed costs include land rent, land tax, and ..
interest on capital.

Variable costs inclﬁde cost of current inputs .

such as fertilizer, seeds, insecticides,;pesticidés,
herbicide; fuel for water pumps and tractors;

rental of machine; and wages paid to hired labor,

» i
—— A e we—

Prm—— e ————
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1f this acco.unti;ig concept of cost is used,- the return to
farm family employing technology i would consist of:
inputed wage for 'famil)? 1abor (mij
imputed reﬁt for owned lahd (IRi}'
depreciatidn on capital (DKi)

residual (xi)

ie., YFR, = IN + IR + DK + X, (5)

Alternatively, the factor share approach can be used, In
this case, the total value of rice of farms employing technology i is
devided among various factors of production: land, labor, capital,
current inputs, and profit,

PR.QR, = R +W + K; + VF, +_q(i (6)

where Ri | = payment .to land = payment to landlord in the
form of rent plus imputed rent for owned }and
W. = payment to labor = payment to hired labor plus
imputed value of farm f&mi'-l'y‘ labor
K. = payment to :capi:ta‘:_l = machine rental plus imputed -

value of services of own capital -equipment

VF, = payment for current inputs

i

operator's profit = (PR . QR)- R, - W, - K, = VF;
R,
- i
R. + W, + K,
1 1 1
W.
i

T+ W +K
1 1 1

The share of land

The share of labor
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K.
i

The share of capital = R+ W + &
1 i 1

According to the marginal productivity theory of distribution
each input is paid the value of its marginal product and total output
is just exhausted, i.e., long-run maximum profit is zero under perfect

competition,

Thus, r = MP, . P vwhere MP

"
o]
=

L

"
o
b

"

o
VYol
=

w

8
-

d = LiP

=
=
o
=

and PR ., QR].? - VFi rLi "+'wNi‘+ dl'ﬂi

rL,
- 1 e
The share of land T LT wN. + aM.
4wy ot
The share of labor = I+ wN, +dv.
o+ 1 .
&
The share of capital = e
1 1 1
. 1)  Change in Relative Factor Shares in Farm Income

The shares of i':and, 'l.'abor, and capital derived from the factor
share approach will be'cémpared“with those derived from the production
function of farms empldjfing technology i wnder per’féct competition
assumption. In the case that Cobb-~Douglas production function is used,

the value of production elasticities estimated is the share of factors.

The purpose of the comparison is. in order to see whether farm

mechanization has any effect on relative shares of various factors and
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whether mechanization brings the relative shares closer to the ideal

perfect competition results.,

The hypotheses to be tested are as follows:

a) The change in relative factor shares come about mainly
through the change in the payments to machipp“énd_labqr. Since in the
sample villages machine is used only at the land preparation and threshing
stages (cperation.levels 1 and 5) it will have little effect on the use
and therefore costs of current inputs or payment to land.

b} Machine replaces labor in land preparation stage (1=1),

indicated by a lower N on mechanized than on non-mechanized

L o 1=1,L1=1
farms, This will reduce payment to labor (hired or imputed depending
whether hired or famiiy labor is being ¥éﬁlacedj but increase the payment
to machine {capital).

¢) Machine increases labor use-in threshing stage (1=5),

indicated by a higher N on mechanized than on non-mechanized farms,

1=5/Q
The ratio of labor hours per unit of threshed output is used here instead
of labor hours per wnit of land in operation level 1 because at the
threshing stage land is no longer a factor determining output once the

harvest is done.

Thus; an increase in the share of capital relative to that of
labor will be an indicator of a redistribution of farm income from labor

to capital owner.

—r e - e

+

- -

-
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2) Change in the Level of Farm Income from Rice Crop

Mechanization can affect the level of farm income from rice
through change in output, change in output price, or change in the cost

of production,

i) The change in output can arise from increased productivity

of labor (@ = Q/ii . H) or increased productivity of land (Q = Q/L ., L}.
Tnese changes can bLe observed from a comparison of production functioss

of mechanized and non-mecaanized farms,

Since the factors affecting yield and output per man-hour
are mostly the same as those appearing in the production function, an

estimation of the production coefficients will provide information on

land and labor productivities. Thus, there is no need to estimate the

productivity equations directly.

i.e. from QR = QR (LR;, NR;, FR,, MR , BR;, VR.)
R; , B R, B

can be derived,
Li Ni 3 Li ij_

ii) The change in price of output will take place it

mechanization increases output significantly so as to depress its price
(to what extent depending on the elasticity of demand for rice).
However, since the data used are crosé—sedtion data,‘the price of paddy
in the village will be the same or almost thé same“fbr all farmers,
The only comparison that can be made is across villages. Péddy prices

may differ between highly mechanized village and one with low level of
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mechanization., But this difference may be due to factors other than
level of mechanization. Thus, the price effect will not be considered

here,

iii)} Following the hypotheses stated in part 1, the change in

production costs resulting from mechanizetion is likely to be in the

form of relative changes in wages paid to hired labor and machine rental
or other machine-related costs. Both, however, may increase if machine
increases hired labor, either as a result of increased total labor use
or as a substitution for family labor who is now released for off-farm
work. What actually happens again rests on the effect of mechanization

on total labor use as well as on the family labor/hired labor proporticn.

Since Cﬁi_=(JRi(QRi),fota1 cost will increase as output
increases., It is hypothesized, however, that cost per umit of output
will decline, ige., that output increases more than cost increases.

Off-Farm Income

Mechanization can affect off-farm incowe of households

a) by.releasing family labor for off~farm or non-farm work,
In this case, family labor is either displaced by machine or by hired
labor,

b) by enabling farmers to ecarn additional income from hiring

out machine or amimals to other farmers.



Thus, YO,
) 1

where NFi/
N

i

- BH;
i

LH

and NF,

1

Non-farm Income

n

YOi (
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NF.

i/y (7)

i
proportion of man-hours of family labor to
total labor used on farms employing techﬁology i

machine-hours hired cut on other farms by farms

- employing technology i

man-hours of hired labor demanded by all farms
cother than farm j
EE&\p. |
13 13
animal-hours hired out on other farms by farms

~ ND. . -.g%NSF..
Cij j ij

employing technology i
land in rai rented out to other farmers by farms

employing technology i

NFi N, (NSFi, NSHi)

b .

As in the case of off-farm income, the change in non-farm

income of households depends on the extent to which family labor is released

from farms as a result of mechanization, Instead of working on other farms,

family labor now free from its own farm woxrk may spend time on such

activities as fishery, cutting firewoods, weaving baskets, employment

in factories, trading goods and services, etc.

YN, =
1l

NF,
YN, (Ci/N;, TG, NN.)

(8)
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where TGi = dummy for engagement in trading activities
of farm employing technology i
NN. = man-hours spent on non-farm activities by

farm employing technology i

After determining the impact of mechanization on each
component of farm family income, the resulting changes in relative sizes
of the components will be investigated and compared among various types

of farms,

Since inequality of income in the agricultural sector u#uaily
arises from unequal distribution of land and différence‘in factor
productivity, causing difference in efficiency among farm sizes, it
would be interesting to further investigate the impact of mechanization
among farm size classes, In order to:do so, the sample farms have to be
restratified by sihstituting the level of water control by farm size
classes, These new cells are subscripted k. All steps of analysis

for this part run parallel to those for farms employing technology i.

The results from the previous sections will permit calculation
of the gini coefficients for the sample villages by assuming that the
sample farms employing technology i well represent the conditions faced

by all farms employing technology i in the village.

~

2
1-2 17 (B-f ) O )+ z;.(fm'fm-—l) (ym-ym—l)]

G =
where 6 = gini concentration ratio
f = cumulative percentage of number of households of the
m

income class m
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Yp -cumulative percentage of household income of the income
class m

m = 1,2 ... n = number of income classes

G = o means perfect equality

G = 1 means perfect inequality

" The gini coefficient calculated for the sample villages will
then be compared ﬁith that of the region/country previously calculated
by others in the years prior to mecchanization or with any other
comparable gini coefficients in order to determine any effect that

mechanization may have on income distribution.



Agpendix 1

Production Function

Intuitively, the production function describes the transformation
of a set of inputs into output., More speiifically, and for each combination
of inputs and output, it represents the minimum quantity of inputs that yields
a given quantity of output. For a group of‘homogeﬁeous producing economic

units, we can note the production function as

Q = Q(xl’ le x3’.'..“'.xn)
where § = observed output of producing economic units

xh(h= 1,2,.v00..01} == iﬁputs

The vital part of the investigation under this technique is
the choosing of a specific algebraic formlto describe this function. The
choice among mumerous alternative forms is usually made on the basis of
such criteria as compliance with a priori notions about the engineering and

the economic laws of production; computational menageability, and so on.

One of the strongest candidates of algebraic form for the
preduction function is the Cobb-Douglas whose.popularity is largely attributed
to its basic consistency with the established body of economic theory,

especially to its computational simplicity.

Cobb-Douglas Production Function

The Cobb-Douglas production function takes the form of
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a1 _ap ap
A, X7y XpeeneeeneXy

Q

where A = a constant term for the existing technology

ah(h= 1,2,...n) = coefficient of input X

The marginal product of input h(MPh) is (ah %’) while

the average product of input h(APh) is (MPh)

“a,
h
The partial elasticity of production with respect to input

is defined as

xh{)Q - xh.M?£;
T T
= Xh- 'ah .
q *h
= %

Therefore, a, denotes the percentage change in output'in ‘
response to a percent change in inpét'h while other inputs are held
constant, Consequently, (1_ Vis the degree of homogeneity of the
Cobb-Douglas funct1on, andlalso the degree of returns to scale.

Under the assuinption of perfect competition both in input
and output markets, the price of each input will be equal to the'margihal
value product of that factor (necessary condition for producer equilibrium):

Ph = VI=~1Ph

'(MPh).P 7 where'Ph= price of input h

= price of output
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= ah.g_:P
XL
fooo Py o= a.q !
F *h
ey = xRy
P.Q

Therefore, 3, also represents the share of input h in the
total output. Morscover, it is well known that,'in fact, the Cobb=Douglas

function is a special case of CES function.

In Cobb-Douglas function, the elasticity of substitution of

any two inputs will always be equal to 1,
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