INTR.OÐ{JCTTON OF' Ë{TGH VNET,ÐNNG

RICE VAR.IETIES: XMPLICAT'IONS FOR
T'Í{E F{TR.ED

.A.GR.XC[JN.T'{JR.AT, T,Ats O{JR. M.A.R.KET TN ts{JR.MA

by

Tin Maung Shwe

A Thesis
Submitted to the Faculty of Graduate Studies
in Partial Fulfilment of the Requirements
for the Degree of

MASTER OF SCIENCE

Depar:tment of Agricultural Economics and Farm Management
University of Manitoba
'Winnipeg, Manitoba

(c) October, 1990

ffi@ffi Ï¡8ä"i#o..".'
Canadian Theses Service

Bibliothèque nationate

du Canada
Service des thèses canadiennes

Ottawa. C¿nada
Kl A ON4

The author has granted an ¡nevocable nonexclusive licence allowing the National Ubrary
of Canada to rep-oduce, lo€rn, distibute orselt
cop¡es of his/her füesis by any means and in
any form or forrnat, mak¡ng this thesis ava¡lable
to interested persons.

L'auteur a accordé une licence inévocable et

non exclusive permettant å la Bibliothèque
nationale du Canada de reproduire, prêter,
distribuer ou vendre des copies ¿e sa thèse
de quelque manière et sous quelque forme
que ce soit pour mettre des exemptaires de
cette thèse à la disposition des personnes

intéresséesThe author retains ownership of the copyright
in his/her thesis. Neither the thesis ñor
substantial exfacts from it may be printed or
othen¡rise reproduced without his/her permission.

L'auteur conserve la propriété du droit d'auteur
quiprot{7e sa thèse. Nila thèse nides exkaits
substantiels de celle-ci ne doivent être
imprimés ou autrement reproduits sans son

autorisation.

rSBr{ Ø*31"5-71937_Ø

Canadä

INTRODUCTION OF HIGH YIELDING RICE VARIETIES:

IMPLICATIONS FOR THE HIRED AGRICULTURAL
LABOUR MARKET

IN

BURMA

BY

TIN

A

MAUNG SHWE

tlresis subnrined

to trrc Facurty of craduate Studies of
the university of Manitoba in partial fulfìllment of the
requirenrents

of the degree of

MASÏER OF SCIENCE

@

1990

Permission has been granted ro rhe LIBRARY

oF THE uNtvERs¡TY oF MANITOBA to rend or selt copies of rhis thesis. ro
IhE NATIONAL LIBRARY OF CANADA tO INiCTOITIM
this
thesis and to lend or æil copies

oi rhe firm, and uNIVERsrry

MICROF¡LMS to publish an absr¡acr of rhis thesis.
The author reserves other pubrication rights, and neither thc
thesis nor extensiye extracts from it may be pnntec
or otherwise reproduced without the author.s wrilten permission.

ABSTRACT

With the dramatic increases in rice production follo*'ing the use of high yieiding
varieties, interest has focused on factors affecting tire supply of and demand for hired

labour. Adopting the new rice technology resuits in

increased use

of total labour with

much of this coming from unpaid famil1, labour. The relarive contribution of hired labour

is declining.

This thesis examines the availabie data in order to determine the factors that affect
the supply of and demand for hired labour in Burmese rice production. Knowledge of
these supply and demand structural relationships could be

of

use to policy makers in

developing measures that will help to solve the problems stemming from labour shortages

during crop establishment. In this study structural supply and demand equations for hired
labou¡ are developed and the simultaneous equation method is used for estimating purposes.

The results from the study suggest that institutional arrangements and composite
paddy prices should be of interest to policy makers in solving the labour shortages problem
stemming from intensive cultivation. One policy option is for institutional programs to
increase incentives

for agricultural labour. Another is to narrow the gap between

official price and open market price of rice.
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Chapter

1

INTRODUCTION

1.1

PROBLEM STATEMENT

Agriculture is the mainspring of the economy of Burma with over 65 percent of

foreign exchange earnings derived from this sector. Accordingly, future economic
development will also be based upon agriculture and agriculturaily related industries. Rice,

which constitutes more than half of the total sown area, is grown throughout the country
under varying climatic conditions where sufficient water is available. Out of the total area
sown to rice about 80 percent is in the rainfed area, 16 percent in the irrigation area and
4 percent in the upland area. Rice is not only the staple food of the entire populace of the

country but is also the major export earning crop of Burma. More than half of its
cultivated area was devoted to the production of rice, and of the annual production of about
4.9 million tons before the war about 2.9 million tons was exported. Historically, Burma
was the world's leading exporter of rice for many years. The trend in rice exports was

relatively stable up to the mid-1960's, but declined sharply in 1967 and reached a low point

with a drastic situation in 1973, 1914 and 1975 (Table

l).

The main reasons for this

situation were the increase in domestic consumption and dampening in the growth of rice
production.
The growth rate of paddy production in Burma over the 25 years before 1977 was
sluggish, mainly because

of the poor characteristics of

local traditional varieties and

inappropriate crop production techniques. The sown area did not change very much in
the subsequent years. The yield per hectare grew slowly between 1950 and Ig76 (1360

kg/ha to 1867 kg/ha) but an appreciable increase took place between
1980's (up to 3072ke/ha

in 1984). It is notable

l9l1

and the mid-

rhar shorr tived high -vielding varieries had

been developed to replace the local varieties at a rapid rate; a special high yielding paddy

program was established in areas where conditions were favourable.

In l97j the first

special high yielding paddy program was launched in two entire townships. The whole

Table I

TOTAL AREA OF RICE, AREA OF H.Y.V., AVERAGE YIELD.
NATIONAL PRODUCTION, AND EXPORTS OF RICE (i950-84)

Total

Year

Harvested

Sown

A¡ea

-drea

('000) ha

('ooo) ha

l 950
l 955
I

na.
na.
na.
na.
na.
na.
na.
na.

960

l96l

1962
1963
1964
1965

t966
t967

4989
4936

968

502r

r

A,verage National
Yield Production
(kglha) ('000) ron

360

5612
5873

4r97

480
1620

ALOL

r

383 r

r

3968

r

Aaoa

11

7665

t7 15

r660

r456
t342
l r28

45r6

t470

4706
4763

r650
1680

l7t0
I 700

6636
7769
8023

238

8583

316

6.r0

2t4

9221

433
463
522
823

8.32

288

9.t2
r0.r6

690

t976
1977

5r37

t945

9172
9462

1978

5245
5028

501

2095
235s

10500
10448

1982
1

983

t984

561

8559

t7 57

5t28

352

1743

4884
5069
4913
4864

5105
4884
4833
4914

.01
3.33

3.57
3.9s
4.67

5179
5205
5079

l

546

167

t6
t626

t7

49tt

4442
5040
4809
4662
4661
4674

i.o

686

7985
8r62
8t75
736t

5091

198 r

r59r
r

t

r980

1128
49

6789
6729

8508
8055

467

1979

l 530

7783

l7l0

4809
4764
4528

197 5

H.Y.V.

r600

4976
4848

4957

1974

Exports
('ooo) ton

4877

4977
4980
4864

r972
r973

% Sown
Area of

570
1650

1969
1

Sown
('000) ha

4654

r970
t97

H.Y.V.

l8 r9
r867

260r

I3I

2942

t4t41

3t66

t4758
t4062
r4357

3017

3072

O7

134

2.10

t83

3.67

678

178

8lr
524

t92

r342
2210
2316

22r8
22t9
2128

r 5.69
26.69

43. l0
45.37
45.41
45.91
43.31

r33
636
315
590
653
674

701
858

12t

na. = data not available
Sources:

l.
2.
3.
4.
5.

Harvested area, yield, and production; from F.A.O. Production Year Book (annual).
Total sown area after 1966 from report to Phithu Hluttaw ( t 985/86), Union of Burma.
H.Y.V. sown area for 1967 to l98l from Alternative Method in Moving Cropping
System Technology to Farmers by U Tin Hlaing, (198t), (p.6).
H.Y.V. sown area for 1982 to 1984 from Report to Phithu Hlutaw (1985/S6), Union
of Burma.
All data after 1983 from Report to Phithu Hluttaw, Union of Burma, (1986/Bi).

township program was extended'to 82 townships

in 1984. The area sown to H.Y.V.

continued to increase rapidly from 9.1 percent 1n 1916 to 45.9 percent in 1983.
Storage and distribution

of fertilizers and pesticides are under the control of

Government agencies. Fertilizers are ideally distributed at the recommended rates for the

rice crop. Horvever, priority is given to the high -vielding varieties growing in the

area

under the new rice technoiogy program. The amount of fertilizer distributed does not reach

the total requirement in some years.

New H.Y.V. technology required precise timing
transplanting. The recommended plant population

of

of

ploughing, harrowing and

320,000 hills per hectare was

doublethat normally used by farmers. Transplanting of 25 to 30 day-old seedlings at the

recommended high density required more transplanters than traditionally employed.
Community organization provided added transplanters by reviving the age-old Burmese
practice of helping each other through voluntary labour. High labour requirements for all
aspects

of rice cultivation were also met by increasing the remuneration of the village

workers and recruiting transplanters from the urban area. Many nonfarm workers and

police and army personnel originally from rural area came and assisted farmers in
transplanting and harvesting.

It

is noticeable that introduction of H.Y.V. and operation

of the special high yielding

rice program had brought some changes in traditional cropping practices and consequently
changes

in the intensity of labour use. Data

assembled

by Barker and Cordova (I978)

showed that labour input per hectare for rice production was higher for H.Y.V. than for

traditional varieties on tlle order of l0 to 50 percent.l
An increase in the index number of labour used in rice production from 331 in

1963

to 400 in 19832 indicates that the demand for labour in rice production has risen

lHavani, T. and M. Kikuchi, Asian villaee Economv at the crossroads:
An Economic Anoroach
to Institutional Chanee. (Tokyo: University of Tokyo Press, l98l), p.57.
2F.A.o. Production Year Book (annual).

Table 2

LABOUR UTILIZATION IN RICE PRODUCTION FOR SELECTED YEARS

Year

Operator and
Unpaid Family
Labou¡

Hired
Fa¡m
Labour

Totaì
Labour
Used

Relative
Contribution
of Hired Labour
to Toial Labour
Used

'000 man-day equivalents

--

(o/o)

1960

10040r

t78490

218891

64.00

t964

I r9036

2rr6t9

330655

63.99

1968

tt7304

2052t3

322511

63.63

1912

r

85

195616

30780 r

63.55

r976

13324t

227647

360888

63.08

1980

l 59359

239272

39863 l

60.02

1983

l 5619

l

23346t

3896s2

59.5 r

l2l

Source:

Data generated from Table

I

and Table 5.

sharply in recent years. From Table 2
associated

it

can be observed that the cultural practices

with the new technoiogy and its higher yields have resulted in an increase in total

labour used with greater fluctuations in the use of hired labour relative to operator and
unpaid family labour. Table 2 also shows that the relative contribution of hired labour to

total labour used in rice production has declined from 64 percent in 1960 to 59.5 percent

in I983.

Although benefits arising from high yielding varieties are a net addition to

Burmese rice production, problems also arise regarding the increased demand

for labour

during the crop establishment and harvesting period. Even though State and Party
Organizations have provided additional manpower by means

of

organizing people to

participate in critical phases of rice productionas voluntary labour when labour shortages
occurreds, the problem

of insufficient labour is of major concern if the longer

term

benefits of H.Y.V. technology are to be captured for the Burmese economy.

The problem to be studied in this thesis is the insufficient supply of hired labour
available from the labour market to cope with the dramatic increase in rice production

following the use of high yielding rice varieties.

1.2

OBJECTIVES OF THE STUDY
Given the shortage of hired agricultural labour to meet the increased demand for

labour resulting from the introduction of high yielding rice varieties, this study will attempt

to extend the knowledge of the agricultural labour market in Burma and to identify ways

of dealing with labour shortages for rice production.
The specific objectives are:

1.

to obtain statistical estimates of the demand and supply functions for hired
agricultural labour in rice production, and

3Khin

Win, and Nyi Nyi. "The Special High yielding Va¡ieries Rice Program", Paper
presented at the International Symposium on Cropping Systems at the International Rice
Research Institute, Philippines in March 1980.

2.

to utilize the information gained from the statistical analysis to derive policy

implications for dealing with labour shortages.

1.3

GENERAL PROCEDURES
This study attempts to estimate the structural demand and supply relations for hired

labour used in rice production using time series data for the period 1960-1983. The
analysis is aggregative in that demand and supply relations are estimated for the total hired

labour force rather than for individual farms. The research concerns itself with the manday equivalents of hired labour employed in rice production and the wages they earn. It
does not consider the changes in quality

of the labour

resource, nor changes

in the

hours

worked by the individual.
The price of hired farm labour and the quantity employed are assumed to be mutually

determined. Hence, in estimating the structural equations,

a

simultaneous equations method

is necessary in order to avoid inconsistency bias. Two-stage least square estimating
procedures are therefore applied. Long-run elasticities are estimated

in this study, using

the concept of â distributed lag hypothesis. The parameter estimate of this variable implies
a coefficient

of adjustment which expresses the relationship between short-run and long-

run elasticities.

1.4

ORGANIZATION OF THE REMAINDER OF THE THESIS

In order to develop a better understanding of the labour market in agriculture, the
background of the problem in terms of rice production practices and labour utilization, is

introduced

in chapter two. In the third

chapter the theoretical background

for

the

economic model formulated for the relationship between supply of and demand for hired

labour is developed. Statistical results are discussed in the fourth chapter. In the final
chapter general economic implications

of the statistical results and implications of

the

structural elasticities are discussed, followed by policy implications. Suggestions for future
research are also presented to extend the investigation

market.

of the Burmese agricultural labour

Chapter

2

BACKGROUND OF THE PROBLEM

In this chapter the general characteristics of the agricultural labour force and
changing economic forces
information rvill be helpful

in the agricultural

as a basis

the

labour market are summarized. This

for developing the economic model and understanding

the results from the statistical analysis.

2.I

GENERAL CHARACTERISTICS OF THE AGRICULTURAL LABOUR FORCE
This section considers the agricultural labour force from two perspectives. First are

the demographic characteristics of the total labour force as measured by available data
sources. Second are the changes that are taking place in the hired agricultural labour force

following the introduction of the high yielding varieties of rice.

2.I.7 ACTIVE LABOUR
A

FORCE IN AGRICULTURE

reasonable analysis

of the agricultural labour force should reflecü (a) the rate of

participation by individuals in the economic labour force of the community; (b) the age,
sex, and skill structure of the labour force and (c) the apportionment

of labour

inputs

between strictly defined agricultural activities and other activities that are not directly
related to agricultural production.
Table 3 presents data on the total population, population in agriculture, economically

active population and economically active population in agriculture for the period 1960-

1983. These data indicate that although there were
population, participation

of

increases

economically active population

in

in total agricultural

agriculture decreased

considerably during the ten year period 1960-1970 and increased slightly thereafter in
absolute terms. In relative terms, economically active population in agriculture has declined

steadily from 73 percent

It

in

1960 to 50 percent

in

1983.

can be expected that non-agricultural jobs are either more attractive from the

standpoint of cash earnings and/or have greater security of employment. Although

'

Tabie J

TOTAL POPULATION, AGRICULTURAL POPULATION AND ECONOMICALLY
ACTIVE POPULATION IN AGRICULTURE

Year

Total

Population
Agriculture

-

'000

Economically Äctive Population

Total

20662

15178

r0571

l 965

24732

15815

II

t970

27000

16529

I 1898

197 5

29800

t735r

r

1980

333t3

18276

1983

37949

r

8860

F.A.O. Production Year Book (annual).

To in
Agriculture

---

1960

Source:

Agriculture

45

73.3

t44

63.9

7088

s9.6

t54

55.5

14084

7294

51.8

t4936

7

4t7

49.7

t8l

2880

77
7

7

supporting dataare not available, ít is very likely that landless labourers and unpaid family
labourers are the most important departures from the agricultural labour force, while most

of the land holding farmers are unlikely to give up the right of farm ownership resulting
from the Land Nationalization Act (1950).
Although the agricultural population has increased over time, the economicall-v active
population in agriculture decreased for the period 1960-1970, and increased slightlS'during

the period 1910-1983, but at a much slower rate than total population or agricultural

population.

It is clear that the declining

participation

of the rural labour force in

agriculture is in considerable measure responsible for the declining hired labour available
to agriculture.
Changes

in the âge,

sex and

skill structure of the labour force are also important in

determining the potential labour force in agriculture. {Jnfortunately, supporting data to
analyze these factors were not available.

2.I.2 CIJANGES IN TTIE HIRED AGRICULTURAL LABOUR

FORCE

In this section, the discussion deals with the changes in the hired agricultural labour
force in rice production. Data for hired labour in rice production are analyzed from the
perspective of factor payments and the contribution of the High Yielding Rice Varieties to

total sown area of rice.

For a better understanding of changes in the farm labour force,

it is necessary to

describe the characteristics of farming practices in Burma. Size distribution of farms in

agriculture can be seen in Table

4. A significant

characteristic of farming practices in

Burma is small farm size. Farms under 20 acres account for over 97 percent of all farms
and 85 percent of total farm area in Burma. This size of farm is still small and is kept

from growing by the Land Nationalization Act (1950) which provided for

government

ownership of all lands. Average land holding per farm family is 5.65 acres. For holders

of small farms the following considerations are relevant to decisions on input of

labour.

Given the anticipated amount of labour input required for a particular agricultural

Table 4

SIZE DISTRIBUTiON OF FARMS, 1980/81

Size of

Holding

Peasant
Families

acres
5 to l0 acres
10 to 20 acres
20 to 50 acres
50 to 100 acres
100 acres and
Under 5

Number

I

hectare

:2.47

Percentage

Peasant

Acres

Families

2621185
1053768
498153
109127
1929
610

6014310
1506839
7090891
3014992
121934
410186

above

Note:

,A.cres

i
24.59
t1.62
2.55
0.05
0.0t
61

.

25.07

30.99
29.29
12.45

0.53
1.69

acres

Source:

Burma, Ministry of Planning and Finance. Report to Phithu Hluttaw (Rangoon), 1982/83,
pp. 50.

10

enterprise, a farmer may choose
members do some

(l)

to work at it himself, (2) to have available family

of thework, (3) to have hired workers take over a part of the work,

and/or (4) to make use of a labour pool arrangement in the community whereby labour

is

exchanged among farm families according to individual needs of the proprietors. The third

choice entail payment of wages, whereas the others do not.
Table 2 (Chapter 1) shows that the man-day equivalents of total farm labour, farm
operator and unpaid family labour, and hired labour used in rice production increased by

40,56, and 3i percent respectively during the I960-83 period. This increase is consistent

with the increased labour requirements for the cultural practices associated with the new
technology and its higher yields. Although in absolute terms the increase has been about

the same

in both groups of

labour, the percentage contribution

component has been decreasing relative

to the

of the hired

labour

operator and unpaid family labour

component.

2.2

CIIANGING ECONOMIC FORCES IN THE AGRICULTURAL LABOUR
MARKET

In this section the discussion centres around technological change in the

Burmese

rice industry and the economics of new technology.

2.2.I Tß,CHNOLOGICAL CHANGE IN THE BURMESE RICE INDUSTRY
The term technical change is used to refer to changes in techniques of production

at the firm or industry level that result both from research and development and from
learning by doing. The term technological change is used to refer to the result of the
application

of

new knowledge of scientific, engineering, or agronomic principles to

techniques of production across a broad spectrum of economic activity.

Before new technology can be applied in agriculture this new technology has to be
developed and made available to farmers. There have been many attempts directed towards

the development of agricultural technology. For example,

in 1967, high yieiding

rice

varieties released by the International Rice Research Institute (IRRI) were first introduced

II

to Burma and research efforts werê intensified to develop new technologies suitable for the
Burmese environment. Closer links were established with IRRI
research and training

of

research scientists.

In

1975/16 a

for both collaborative

pilot rice production program

known as the Whole Township Rice Production Program was launched in lower Burma,
based on

a package of new rice technologya. Essentially the new technology

consisted

of the planting of

modern varieties, increased use

of fertilizer,

package

improved

transplanting methods with a high plant density, and better weed control practices.

Efforts to encourage farmers to adopt new technology have also been increased
through agricultural extension and training in vocational agriculture. Production camps
were established to serve as distribution centres for seed and fertilizer and meeting places
and training camps for farmerss. Although the increase in technology cannot be expressed

explicitly, the dramatic increase in rice production that is almost totally attributable to yield
increases

with little or no change in planted area is a significant result of adopting new

technology.

2.2.2 ECONOMICS OF THE NEW TECHNOLOGY
During the initial period of the Special High Yielding (S.H.Y.) Rice Program, there
appears to have been considerable pressure on farmers in the program area to adopt the new

technology. However, in subsequent years, adoption seems to have been largely voluntary,

often enthusiastically so. Certainly,the new technology was economically attractive to
farmers.

Table 5 shows that even
gross margin

if

output was entirely valued at official paddy prices, the

from using H.Y.V. is more than twice that of local varieties. It is evident

4For more detail, see "The Impact of a
Special high yielding Rice Program", IRRI
Research Paper Series No. 58, Los Banos: IRRI, I981.

sHlaing, Tin. "Alternative Methods of Moving
Cropping System Technology to
Farmers", Rangoon: Agricultural Corp., 1981.
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COSTS AND RETURNS OF H.Y.V. AND TRADITIONAL TECHNOLOGY. i98O_8I

Items

Units

H.Y.V.

Local

Material Costs: Kyats (percent)

44
16
61
7

20
26

Pesticides

Kyats
Kyats
Kyats
Kyats

I

(3.1)
(2.s)
(3.2)
(0.1)

Total Material Costs

Kyats

71

(e.5)

Kyats

2t8

(21.1)

Kyats
Kyats
Kyats

150

(I

threshing

Kyats

t67

(20.7)

213 (23.7)
t 83 ( 15.9)
30 (2.6)
89 (1.1)
201 (17.4)

Total Labour Costs

Kyats

582

(72.4)

776

(67.4)

of Cattle

Kyats

145

(

82

(15.8)

Total Costs

Kyats

804

t1s2

(100.0)

Average Yields

ke/ha
Kyats
Kyats

2200

3ss6

946

1529
311

Seeds

Fertilizer
Manure

30

t94

(3 8)
(6.6)
(5.8)
(0.6)

(

16.8)

Labour Costs:
Land preparation
Pulling seedlings
and transplant
Weeding
Crop maintenance
Harvesting and

Cost

Gross Returns
Gross Margin

l6
32

142

8.6)

(2.0)
(4.0)

(

18.0)

100.0)

t

Note: Figures within parenthesis are percent of total costs.
Cost means money value in terms of Kyats, (Burmese currency).
Canadian $l = 5.5 Kyats (approximate) in 1983.
Costs of cattle means the cost of hiring the cattle used in land preparation and
threshing.
Source:

S.K. Jayasuriya, "Technical Change and Revival of the Burmese Rice Industry", The
Developins Economies,Yol.22. 1984, pp. 148.
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that the new technoiogy is more profitable than local technology. The cultural practices
associated

with the new technology and its higher yìelds require higher labour use. Data

assembled by Barker and Cordova (1978) showed that labour

input per hectare for rice

production was higher for H.Y.V. varieties than for traditional varieties on the order of t0
to 50 percent6. In a paper by Khin Win and Nyi N¡,i the point was made that more labour
was demanded as a result

of adopting the new rice technology. More specifically,

The new technology needed more labour in such processes as transplanting,
weeding, fertilizer application and harvesting. The most labour consuming
process in the whole rice cropping system was transplanting. The plant
population had increased more than two fold from 60,000 to 130,000 planting
hills per acre so that the work required about double the number of
transplanters.'
There is substantial increase in labour use (about 35 percent), but much of this has

come from the farm

family. The rise in labour

demand has led to reports

of

labour

shortages, particularly during crop establishment and harvesting periods. While the income

of both farm families and hired labourers has increased with the new technology, the farm

family obtained a greater share. It can be seen from Table 6 that most of the additional
benefits from new technology adoption have accrued to the farm families.

It

can also be noted that the increase in income to farm families arising from the

adoption of the new technology also increased the labour demand for both hired and unpaid

family labour.

6Hayami, and M. Kikuchi.
Asian Villase Economv at the Crossroad: an Economic
Approach to Institutional Chanee, (Tokyo: university of rokyo press, l98t) p. 57.
TKhin Win and Nyi Nyi.
"Factors Contributing to Increased Rice Production in Burma",
Agricuiture Corporation, Burma, 1980, pp. 7.

l4
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Table 6

FACTOR PAYMENTS AND iNCOME SHARES (PER HECTARE)
BASED ON TWENTY TOWNSHIPS

Factor

Value of Output

Current Inputs
Capital (total)
Hired
Owned

Labour (total)
Hired
Family

Factor Payment (Kyats)
Local
H.Y.V.
946

1529

11

t94

t45

182
9s

58
87

8l

582

176

37t

440
336

2tt

Total
Residual

Income

1

r42

Value added
Farm Family Income
Hired Labour's
Wage Earning

377

H.Y.V.

869

r

440
429

Source:

l.

Op. cit., pp. 149.
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r00

8.t

100

t2.l

t:,

l

61.5

19t

l5. t

24.7

1.9

t52

Income (Kyats)

Local

Factor Share (o/o)
H.Y.V.

Local

335
800
535

Income Share (o/o)

Local
100

50.6
49.4

H.Y.V.
100

s9.9
40.1

Chapter 3

THEORETICAL F'RANÍEWORK ANÐ ANAI,YTICAI, NÍODEL
This chapter comprises three parts with the first one being a review of related studies

of the labour market in the agricultural sector, the
economic frameu'ork

second one presenting the theoretical

for analyzing the agricultural labour market, and the third

part

discusses the statistical model, procedures, and data that are used in estimating the economic

model.

3.1

RELATED STUDIES OF THE LABOUR MARKET IN THE AGRICULTURAL
SECTOR

Due to a lack of previous studies of the labour market in the Burmese agricultural

sector, some other research that has investigated the agricultural labour market in
developing countries, after the adoption of new production technologies, is reviewed in
this section.
Helleiner8 investigated the problems of labour scarcity during the peak season in the

Nigerian labour market. Most of the work done by the peasant farmer on his land holding
was done by himself and members of his immediate

famity. Unskilled labour

was a scarce

factor in the agricultural sector. The problem was one of labour being extracted from the

rural sector to supply the urban

area.

Herdt and Bakere focused on the fortunes of the agricultural labourer with the
dramatic increases in agricultural production, following the use of modern rice varieties

in India. It

seems clear

from their analysis that, in most parts of India, increases in the

demand for labour are not accompanied by increases in agricultural wages. On the other
hand, agricultural wages have tended to stay constant despite the rising productivity. They

sHelleinet, G.K. Peasant Agriculture.
Government. and Economic Growth in Nigeria,
The Economic Growth Center: Yale University Press, 1966.
eHerdt, R.W. and E.A. Baker.
"Agriculturai Wages, Production, and the High Yielding
Varieties", Economic and Political Weeklv Review of Aericulture, March 1972,-A23 - 430-.
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tried to find out whether wages have been consistent in the past and whether new high
yielding varieties have had any discernable impact on the income share of the hired
agricultural labour. Apparently the increase in the demand for labour, following the

of the high yielding varieties, has no discernable impact on

wages due

use

to the nature of

perfectly elastic supply of labour with respect to price.

In a regional analysis in Punjab, Acharyal0 concluded that the adoption of high
yielding varieties has increased labour employed by 31.7 percent, that the absolute and

relative demands

for hired labour

have increased

by the adoption of HYV

and

mechanization, and that the production function and labour demand function have shifted

upward and to the right respectively as the consequence of the adoption of HYV.
Shah and Singhll also studied the effect

of new agricultural

technologies on

employment in Uttar Pradesh. They pointed out that the high yielding programme
increased the demand

for labour

has

as well as farm income, and that the increased use of

HYV, fertilizers and irrigation per acre have had a significant effect on labour

use.

The implications of rice production in the demand for farm labour as a result of
adopting improved agricultural technology have been interestingly highlighted in Muthiah's

workl2. The additional demand per acre for Iabour as a result of adoption of HYY varies
from l6 percent to 40 percent. As reported by the Programme Evaluation and Organization
Studies on the HYV programme in Thanjavur District, the percentages of labour problems

reported by farmers were24 percent

in

1967 and

6l percent in

1968.

l0Achatya, S.S. "Green Revolution and Farm Employment",
Indian Journal of
Asricultural Economics, Vol. XXV, No. 3, July - September 1970, pp. 39-45.

llshah, S.L. and L.R. Singh. "The Impact of New Agricultural Technology
on Rural
Employment in North West lJP", Indian Journal of Aericultural Economics, Vol. XXV, No.
3, July - September 1970, pp.29-33.
l2Muthiah, C. "The Agricultural Labour Problems in Thanjavur and the New
Agricultural Strategy", Indian Journal of Asricultural Economics, Vol. XXV, No. 3, July September 1970, pp. 15-23.
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Dixit and Singhis also studiêd the impact of HYV on labour input on the
sample study in the Aligarh District in

basis

of

a

India. In this study they found that HYV consumed

more labour and that the share of family labour to total employment invariably declined

with an increae in the size of farms while a reverse trend was noted for hired labour.
Harrisla has found that shortages of farm labour explain nonadoption of HYV in

India. Moveover, new technologies may

3.2

increase seasonal demand

for labour.

THEORETICAL CONCEPTS OF THE AGRICULTURAL LABOUR MARKET15

The economic model postulated for this study is a two equation model for hired
agricultural labour demand and supply in paddy production. The discussion centres around
the conceptual framework of demand and supply equations for this labour force, followed

by the application of the theory to short-run and long-run behaviour in the hired labour
market.

3.2.1 THEORY OF DEMAND FOR I,ABOUR BY A FIRM
Basically, labour is a factor of production. The demand for a factor of production

is derived from the demand for the final product. Theory of the firm tells us that the
demand for a factor of production by a firm is a function of the price of the factor, the

price of the final products, and the prices of other factors of production, assuming a given
level of technology.

l3Dixit, R.S. and P.P. Singh, "Impact on High Yielding Varieties
on Human Labour
Input", Aericultural Situation in India, vol. XXIV, No. 12, March 1970, pp. l0gt-10g9.
14Harris, B. "Innovation Adoption
in Indian Agriculture: The High Yietding Rice
Variety Program", Modern Asia Studies, No. l, November 1972, pp.72-18.
15Fo. a more detailed discussion
of the conceptual aspects of agricultural labour
markets, see Tyrchniewicz, E.W. and G.E. Schuh, "Regional Supply of Hired Labour to
Agriculture", Journal of Farm Economics, 48:537-556, 1966, and Tyrchniewicz, E.W. and
G.E. Schuh, "Econometric Analysis of the Agricultural Labour Market", American Journal
of Asricultural Economics, 5l:710-187, 1969.
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Under perfect competition a profit-maximizing firm wilt employ each input up to
the quantity where the price per unit of input equals the marginal physicai product of that

input times the price per unit of the output. In a situation where there is more than

one

variable factor of production, the demand for any input is a function of its price relative
to the price of other inputs. Typically, the firm will maximize its profit with a given level

of expenditure at the point where the values of the marginal product per unit of

the

expenditure for all inputs are equal to each other.
Marginal physical product is the increase in total physical product associated with
a one-unit increase in the variable

input.

Since a

firm will normally operate only in region

two along the production function, it will be operating only in the region of diminishing
marginal returns. Hence,

if the price of the final product

remains unchanged, the value

of

the marginal product from each additional unit witl decrease. As a consequence, the
demand curve

If

for a factor of production is downward sloping, other things being

equal.

there is a change in the price of one input, such a price change will result in

a

change

in the

change

in the relative prices of the inputs. Thus the firm will always substitute relatively

usage

of one or more of the other variable inputs, assuming that there is no

cheaper inputs for relatively more expensive ones unless inputs must be used

in fixed

proportions. But these changes will in turn affect the quantity demanded of the original
input whose price has changed. An equilibrium position will again be reached when values

of the marginal product per unit of the expenditure are equated and the marginal revenue
is equal to the price of the input for each input.
Each individual firm moves along its demand curve for labour as wage rates of
workers change. But a change in the price of the final product will shift the firm demand

curve for labour

as a consequence

of shifting the value of marginal product curve, ceteris

paribus. One would expect a positive relationship between the price of the final product
and the demand for labour.
When the assumption

of

of technology can account for

a given level
a change

of technology is relaxed,

changes

in the level

in demand for the factor of production. Changes

t9

in the level of technology give rise to shifts in the production function without changing
the slope of the production function in the case of neutral technological change. The slope

of the production function
in the

as

well as the demand for the factor of production may change

case

of a non-neutral technological

One

of the most important features of improving technology is the emergence of

change.

new products and improvements to existing ones. The effect of improvements in technical
knowledge are best summarized by Salter:16

A flow of knowledge

leads to continuous change in production function for
each commodity. Some advances, particularly those which originate in basic
science, affect the whole nature of the prodution function as the basic process
of an industry undergo a radical change. Other advances lead to improvements
in existing basic methods. In any case accumulation of increased new
knowledge lead the production function to shift upwards through increase in

level of technology, which represents the rightwards shift of the value of
marginal product for the input.

fn summary, the theory of
the following

demand

for agricultural labour may be summarized in

equation' e¿: f(W,R,T)

where
e¿ = euantity

of hired agricultural labour demanded by farmers,

W

:

R.

= paddy rice prices received by farmers, and

farm wage rate,

T = level of technology

3.2.2. THEORY OF SUPPLY OF LABOUR TO AN INDUSTRY
The concept of the supply of labour to an industrl, r.¡u,"r to the amount of labour

of constant quality that workers are willing to offer at various wage rates to employers in
that industry.

If it were costless for workers to change

wage rate paid to workers

in

occupations, any tendency for the

one occupation to rise relative to wage rates

in

other

occupations would lead workers to enter the occupaiion where the wage rate is increasing.

16W.E.G.

pp.2i.

Salter, Productivitv and Technical Chanee, Cambridge University Press, 1969,
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However, indìvidual decisions to-change occupations are essentially long-run decisions
because

it is almost inevitable that some costs of education, training, lost wages in transition

between jobs, and/or moving expenses

will

be involved. Thus,

it follows from the theory

of labour supplied by household members that the supply of workers to an occupation
depends on the wage earnings attainable. preferences

of the total labour force, and the

speed

for that type of occupation, the size

of the adjustment of the supply of labour for

alternative jobs. Assuming that preference and other factors except wage earning remain
constant, a relative increase in return to labour in a given industry

will be necessary to

increase the quantity of labour supptied to that industry. In the theory of competition, we
assume that

firms are too small, with respect both to the size of the product markets and

to the size of factor markets, to have any noticeable effect on prices. Therefore, the supply

curve of labour to a firm is viewed as relatively flat at least in the long-run. In the short-

run, the supply curve of labour to a firm is positively sloped because expanding firms may
have to raise wage rates

in order to attract new workers,

relatively large labour markets.

If an industry

is small,

it

even

if

the firms are located in

is reasonable to expect its supply

curve to behave in a similar fashion to that of the competitive firm.
The size of the population from which the labour force for a particular industry is
drawn is another important factor influencing the supply of labour available to an industry.
When immigration is not a potential source of labour supply to an industry, any changes to

the total number (and quality) of labour in the industry as a whole come about from
decisions made b¡, family members regarding participation to that industry. Investment in
human capital to increase education, training, and health also serves to increase the quality

of the labour force. The present research concentrates on the former and hence treats the
economically active population in agriculture as a positive shifter

of the labour

supply

function.

In summary, the theory of supply for hired agricultural labour may be summarized

in the following equation: e, = f(W,Z,AP)
where
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e, = euantity of hired labour supplied for rice production,
W

:

farm wage rate,

Z = non-farm wage rate,

and

AP = economically active population in agriculture

3.2.3 EQUILIBRIUNÍ IN THE AGRICULTURA,L LABOUR N{ARKET
The usual definition of equilibrium in a labour market refers to the interaction of

supply and demand, which results in the situation where the quantity

of labour that

suppliers are willing to provide is just equal to the quantity of labour that a firm is willing

to purchase. This can be summarized

as:

e" = ea

The equilibrium quantity and wage rate will persist so long as there is no economic

incentive for anyone to alter their behaviour.

If

the equilibrium achieved in one market

implies a wage rate such that employers can increase their profit by buying labour
elsewhere or workers can increase their welfare by seeking employment elsewhere, then the

equilibrium level of quantity and wage rate will not represent a long-run equilibrium.
When wage inequality exists, shifts in labour demand and supply

will

cause wage rates and

quantities to tend to move toward a long-run equilibrium values.
The speed of adjustment to labour market equilibrium has important implications

for the effectiveness of the economic system in allocating resources. SIow market
adjustment may manifest itself in one or both of two ways:

(l) Short-run

inelasticities of

supply and demand may persist for long periods of time with changes in demand and

supply conditions inducing undesirably wide swings in wage rates; (2) The impact of
conventional pricing policies and economic institutions may hinder the responsiveness of
wage rates to changing demand and supply conditions, resulting in non-equilibrium supply

and demand conditions of labour.

3.2.4 TH.E DIFF'ERENCE BETWEEN LONG-RUN AND SHORT-RUN ELASTICITIES

The difference between short-run and long-run elasticity is the difference in
response through time that ìndividuals or groups
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of individuais make to economic stimuli.

A short-run

response consists of 'the reaction

specific period

of time. A long-run

changed economic conditions but

it

to changed economic conditions within

response consists

of the complete adjustment

requires a longer period

a

to

of time. The long-run

response (or elasticity) is larger than the short-run response because economic entities do

not make the complete adjustment to changing economic conditions within a given .time

period. Therefore, it can be assumed that there is a lag in response to changing economic
conditions.

A lag in the response of agricultural labour in the supply of labour essentially dictates
the individual decision because

it

education, training, lost wages
awareness

is almost inevitable that some costs are associated with

in transition

of new opportunities, ability to

between jobs and/or moving expenses,

adopt to new surroundings by leaving the

familiar way of life and culture, and uncertainty of whether new jobs are permanent or
temporary. Reasons for expecting

a lag

in the response of farm operators in their demand

for labour are: (l) habitual behaviour of the farm operator in operating the farm in
traditional ways, (2) changing quality of a resource used in production may involve the
acquisition of new knowledge, and this usually takes time; (3) the costs of adjustment or
readjustment to changing economic conditions may more than offset the gains resulting
from the adjustment; and (4) the durable nature of agricultural resources such

as

machinery

and farm implements makes operator's decision to delay accepting the new resources used

in production

even though these new resources are technologically more efficient.

In the usual formulation of a distributed lag model,
assumptions is that the effects

one

of the most common

of exogenous variables diminish in a geometric fashion. It

is seen that successive lagged values have relatively less weight in determining the value of
the dependent variable at a given time. Because of the problem of multicollinearity and the
degrees

of freedom problem, the dependent variable cannot be reliably estimated directly.

NerlovelT made an attempt, using the stock adjustment principle, to avoid the estimation

17See

Appendix A for a discussion of this concept and estimation procedure.
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difficulties which arise with the initial assumption. Thus, the dependent variable could

be

estimated by adding the dependent variable lagged one time period as an additional
independent variable in the original equations. In this study the dependent variable lagged
one period is added to both the original demand and supply equations by applying Nerlove's

stock adjustment principle whereby

it

is possible to estimate a coefficient or elasticit-v of

adjustment, which expresses the relationship between short-run and long-run elastìcities.
Equations which contain the lagged dependent variable are referred to as dynamic, while
equations that do not contain this variable are referred to as static.

3.3

STATISTICAL MODEL, PROCEDURES, AND DATA FOR ANALYSIS
This section develops a statistical model based on the economic model from the

previous section, outlines the estimating procedures to derive the parameters in the
statistical model, and describes the data used in the analysis.

3.3.1 STATIS']TICAL MODEL

In addition to the variables postulated by economic theory and the distributed

lag

model, it is necessary to take account of an important institutional change that impacts on

the hired agricultural labour market in Burma, namely the introduction of the new rice
technology package under the Whole Township Rice Production Program, starting from
year 1975. Farmers participating in the program were provided with direct bank credit

as

well as a facility for advanced sale of their paddy. The state and party organizations
provided additional manpower when labour shortages occurred and helped in other aspects

of program implementation. During the initial period of the program, there appears

to

have been considerable pressure on farmers to adopt the new technology. Ffowever, in
subsequent years, adoption seems to have been largely voluntary and institutional forces on

farmers tended to be relaxed. The abnormal condition prevailing in the initial years caused

an upward shift in the demand function for hired labour, primarily due to the initial
performance of the Rice Production Program associated with the institutional pressure on

the farmers to adopt the new paddy production technology, particularly improved
24

transplanting and weeding technii¡ues.

Analytically, this shift

in the demand function may be accommodated by

the

introduction of a dummy variable into the function. The dummy variable will have the
value of "0" for the 1960-74 period and
change the value

"l" for the 1975-83 period. This variable will

of the intercept term without affecting the magnitude of the other

regression coefficients. The impact of this policy change on the supply

of hired farm

labour will also be tested by including the same dummy variable in the supply function.
Thus, the statistical model to be estimated may be expressed as follows:
Qd

= âr + arW + arR + anT + asea_t + aul + e,

e" = br + brW

+b"Z

+ bnAP + b5es_r + bul + e,

where
qd = quantity

of hired labour demanded by farmers

W = farm wage rate

: paddy rice price received by farmers
T : level of technology
B

ed_1

I

:

= lagged dependent variable (distributed lag)

dummy variable reflecting introduction of the new rice technology program

e, = euantity of hired labour supplied for rice production

Z = non-farm wage rate
AP = economically active population in agriculture
es_1

= lagged dependent variable (distributed lag)

ar...â6, br...bo = regression coefficients to be estimated statistically
e1, e2 = error terms
Based on economic theory,

it

is hypothesized that a2 and

while a3, à4, &5, ã6, b2. b4, bs and bu will have positive signs.
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b, will have negative

signs,

3.3.2 ESTIMATION PROCEDURES

Both equations

in

the model are overidentified, with necessary and sufficient

conditions being fulfilled for both equations to be identified. The two stage least square
(2SLS) method is

fairly simple in conception and in computation. This method is used in

the application of ordinary least squares in two stages: the first stage to the reduced-form
equation in order to obtain an estimate of the endogenous variable and the second stage to
the transformed original equation to obtain an estimate of the structural parameters. The
method is a single equation method, being applied to one equation of the system at a time.
The method yields more satisfactory results than any of the other econometric methods and
is an important technique for the estimation of overidentified functions. In large samples

the 2SLS estimates are asymptotically unbiased, consistent and asymptotically efficient.
This method is also sensitive to specification error. It is also assumed that the structural
equations in the model satisfy the stochastic assumptions. For these reasons, two stage least
squares is appropriate to obtain the estimates

for the structural

parameters

in the model.

The structural coefficients are estimated using annual data for the period 1960-83.

3.3.3 DATA FOR THE ANALYSIS
The data series used in the empirical study should coincide with the specifications

of the economic model. However,
rarely occurs in reality. Therefore,

because

of the limited

sources

of existing data,

it is necessary to reconcile the differences

this

between

the concepts found in available data and the needs of the economic model by making
compromises. This discussion has two purposes.
sources

of data

It

is an attempt to comment upon the

series and upon the methodology underlying these

data. It also aims

to

bring out the problems and issues that relate to the measurement of the data.
The discussion centres around the following data:

(l)

hired farm labour in rice

production, (2) economically active population in agriculture, (3) agricultural wage earnings,
(4) non-agricultural wage earnings, (5) farm prices of paddy received by farmers, (6) retail
and wholesale price indices for use as deflators, and (7) rice production technology.
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Hired Farm Labour in Rice Froduction
Hired labour for an industry can be measured in terms of the number of individuals
employed or in terms of the man-day equivalents. The latter is used in this study because

of the

seasonal employment

separate estimate

in agriculture. However, no attempt

was made to give a

of the number of hired labourers in agriculture in terms of man-day

equivalents on an annual basis. Because of lack of yearly observed data for hired labour

in rice production, the assumption is made that factor

shares

of the labour between hired

and unpaid family labour and total labour requirement in both H.Y.V. and local varieties
are constant over time. F.A.O. publishes data on the total yearly sown area for rice, and

H.Y.V. rice acreage can be drawn from the various publications of the Agricultural
Corporation and the Report to Phithu Hluttaw (Parliament) Union of Burma. Sown area

of local varieties is obtained by subtracting the H.Y.V.

areas

from total sown area of rice.

Total labour requirement in terms of man-day equivalents and share of the factor payment

to hired labour for H.Y.V. and local varieties are estimated using observations from the
twenty townships that represent the major rice areas of the country.
The estimate of hired labour was obtained by multiptying both sown areas of H.Y.V.
and local varieties by the respective total labour requirement and relative share payment

of

the factor to total share payment per hectare for each of hired and family labour, and
adding them together. A limitation to this approach is that no differentiation is made on
fhe quality of services provided by the division of labour in terms of sex and age group.
Because

of this estimate being based on such

an assumption, the man-day equivalents

of

hired labour in rice production are possibly overestimated.
Economically Active Population in Agriculture
Participation by individuals in the economic labour force is defined by the F.A.O.
production year book as followsls:

Agricultural population is defined

as

all persons depending for their livelihood

18F.4.O. Production
Year Book.
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on agriculture. This comprises all persons actively engaged in agriculture and
their own-working dependents. Economically active -population is defined as
all economic activities, whether as employers, own account workers, salaried
employees or unpaid farm or business. Economically active population in
agriculture includes all economically active persons engaged principally in

agriculture, forestry, hunting or fishing.

The theoretical requirement of this study for a measure of labour force participation

refers to all persons actively engaged in agriculture. This should include fa¡m operators.
unpaid family labour, and hired labour. Thus the variable for agricultural labour force
and economically active population in agriculture, is in fairly good agreement with the
theoretical requirement of the study. However, this measure also includes all economically
active persons engaged principally in forestry, hunting and fishing as well as in agriculture.

Their major earnings come from the job in agriculture during the peak season. The jobs

in forestry, hunting or fishing are side work of the labour force in the slack season. It

is

recognized that this measure of economically active population in agriculture is not entirely
accurate due to the fact that one person may be included

in more than one job by double

counting, but this discrepancy is quite minimal because the estimation was done by major
occupation.

Agricultural Wage Earnings
The definition of wage earnings data in International Labour Statistics reflects the
influence both of changes in wage rates and supplementary wage payments. In addition,
earnings depend on variations in hours of

by International Labour Statistics.

work. Agricultural wage earnings are published

Seasonal agricultural labour

is generally hired for

a

specific job, such as weeding or transplanting or harvesting, and different agricultural
operations might result in different wage rates. For instance, ploughing is heavier work

than weeding, and might have a higher reservation

price. It might also include

supplementary wage payments as an incentive in H.y.V. areas.
For these reasons and unavailability of data for wage rates, agricultural wage earnings

is an appropriate measure for returns to hired agricultural labour. Such an agricultural
wage earnings measure has been developed

in the Year Book of Labou¡ Statistics published
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by the International Labour Office. Wage earnings statistics for agriculture thus refer to
total wages which are paid entirely in cash per month.

However, there are two limitations

in

using these monthly wage earnings in

agriculture. The first limitation is that wage earnings

as used

in this study are not stratified

by sex although female labourers mainly participate in such operations as transplanting of

the rice.

It is unlikely,

however, that sex influences the wage rate differential in most

agricultural operations. A second limitation is that such wage rate earnings represent the
case

in general agricultural operations but not for a particular crop. Since paddy rice is

raised as a staple crop in cultivated areas of the whole country,

it

can be assumed that a

significant part of the weight in establishing the wage earnings in agriculture might be
represented by the wage earnings in rice production.

Non-Farm lffage Earnings

Monthly wage earnings in manufacturing, a data series developed by International
Labour Statistics, is used in this study to represent non-farm wage earnings. This wage
series covers the various divisions

of non-agricultural economic activities, such

as

mining

and quarrying, manufacturing, construction, and wholesale and retail trade. \ry'age rates
or wage earnings in non-agricultural activities are relevant in representing the opportunity
costs

of earnings for agricultural labourers. Although this data series of wage earnings in

manufacturing is not directly comparable with the average non-farm wage earnings, it is
used

for lack of a better alternative.

Paddy Frices Received by Farmers
Composite paddy price is the measure of paddy price received by farmers in this

study. This composite price is calculated from the weighted average of two market prices:
a government procurement price and a free market price. A quota system is compulsory

for farmers who produce paddy to deliver their

quota to government procurement depots

at official fixed prices. On the other hand, there is also a condition that allows farmers to
sell their residual paddy in the domestic free market afte¡ their quota has been met. Since
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1961

/68, the gap between the free market price and the official procurement price

has

widened. The existence of these two market prices allows farmers to earn cash income

from their paddy production by selling their surplus not
quota but also on the free

onl.v on compulsory government

market. The existence of two market prices and the quota

system supports the rationale

for

a composite paddy price as the paddy prices received by

farmers.

The basic data series for government procurement prices and free market prices are
obtained from various issues of the Report to the Phithu Hluttaw pubiished by the Ministry

of Planning and Finance, and a data series prepared by

Jayasuriyale respectively. In

computing a yearly national average, the quantity procured by government and the residual

after subtracting the former from total production of paddy after excluding a quantity for
seed and loss

in harvesting are used

as

weights. The real weighted average of the two

market prices is obtained by deflating with respecrive deflators (see next section).
These prices are based on the prices

for Ngasein varieties in the market. The reason

for using the prices of such varieties is that they account for the bulk of production
as being the major varieties

as

well

in government and domestic free markets. This composite

paddy price estimate is based on the assumption that the government procurement system
was effective

in the total sown area of paddy and to all farmers.

consumer Price rndex and lvholesale Price Index as Defrators
The Consumer Price Index and Wholesale Price Index are used in this study to deflate
measures

of

the wage earnings

in

agriculture and

in manufacturing, and farm

prices

received by farmers, respectively. The nominal values of these variables were deflated
because theoretically we would expect that people would be more responsive to real values

rather than to money values. From the statistical point of view, deflation reduces the effect

of multicollinearity among variables with the result being more reliable parameter estimates.

leJayasuria,
S.K. "Technical Change and Revival
Developine Economics, yol:22, lgï4, pi. 144.
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of the Burmese Rice Industry,

Because

of lower

costs

of living in rural

areas, different deflators should be used

for farm and non-farm wage earnings. However, The Consumer Price Index for all items.
published by the U.N. Statistical Year Book, is used in this study because no alternative
measures exist.

Technology
Technological change can be broadly defined as a change

in the parameters of

a

production function resulting directly from use of new knowledge. Changes in output per
unit of input between two time periods is the usual measure of technological change. There
are two approaches in measuring technological change. The first one is a general approach

that has been employed in an attempt to measure the total output per unit of total input

as

a measure of the impact of technological change. The second approach is based on a
production function. An increase in the current level of output over the level projected

from the base period production function is attributed to technological change.

A major problem which
separate the effect

of

changes

has not been solved by users

of either approach is now to

in technology from other factors which change the level of

output obtained from a given level of total input. With either approach bias may
obtained2o, (a)

periods, (b)

if

if

the firm, industry or economy is not operating at equilibrium in both

the price of factors relative to each other and/or the price of products

relative to each other do not remain unchanged, (c)

hold, and (d)

be

if

if

constant return to scale does not

technology change is non-neutral. This way

technological change is not used

in this study

because

of finding a measure for

of lack of

research and data

appropriate to Burma.
The relative contribution of HYV to the total rice sown area cannot be employed

as

the measurement of technology due to limitations such as the controlled system of supply

of planting inputs by government agencies under guidance of the central planning unit.

20Stout,

T.T. andY.W. Ruttan, "Regional Patterns of Technological Change in American
Agriculture", Journal of Farm Economics, 40:196-207, May 195g.
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The process of technology transfer from extension workers to farmers has
developed since 1960.

It is reasonable to expect that

been

technological knowledge would be

accumulated by farmers over the years since the use of inputs of chemical fertilizers and
insecticides have been increased over years. Increased adoption of H.y.V. in place of local

varieties would also indicate that knowledge

of farmers in adopting more

intensive

cultivation was increasing over time.
Therefore, time as a technology variable is used

in this

study as a proxy for

technology which cannot be measured. This trend variable is introduced as follows:

t960 =

l, tg6l

= 2, ... 1gg3 = 24

The data series used in the analysis are presented in Appendix B.
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Chapter

4

STATISTICAL RESULTS
The statistical results discussed in this chapter centre around those obtained from

the dynamic and static models specified in the previous chapter. The results of three
models are presented in Table

7: Model I--equations

as

specified in the previous chapter,

Model II--same as Model I, but leaving out the dummy variable reflecting the introduction

of the new rice technology program, and Model lll--static model

(same as Model

I,

but

leaving out lagged dependent variable. All of the equation were estimated in logarithmic
form.21

A discussion of the statistical results of

these models is presented

in the first section

of this chapter, and a summary of elasticities obtained in the analysis is presented in
second section of this chapter.

4.I

the

DISCUSSION OF STATISTICAL RESULTS

The results are discussed on a variable-by-variable basis initially, and

then

summarized on a model basis.
Statistical results from the farm wage rate variable are not satisfactory. Although

the signs are as hypothesized for the supply equation (positive), none of the regression
coefficients are significantly different from zero. In the demand equations, only one
of
the models (Model II) has the expected negative sign, and, again, none of the regression
coefficients are statistically significant. These poor statistical results may be due
to one

or both of the following reasons: farm wage rates are not properly measured, or farm
wage rates are not a major factor in the supply of or demand for hired farm
labour. There

is no clear basis for selecting either of these reasons.
The non-farm wage rate variable has the expected negative sign in Models I and
III,

but the regression coefficients are not significantly different from zero. The

2lPreliminary experiments
with linear forms

statistical results.
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of the models yielded unsatisfactory
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regression coefficient is larger than the standard error in Model I, but this is a rather weak

resuit. Again, the poor resuits for this variable may be due to measurement problems, or
the unresponsiveness of farm workers to non-farm employment opportunities, or even the

lack of such opportunities.

The variable for economically active population in agriculture had the expected
positive sign

in Models I and II, but the regression coefficient

was not statistically

significant. In fact, the standard error was always larger than the regression coefficient.
The paddy rice price variable had the expected positive sign in the demand equation

of all three models but was not statistically significant in any of them. The

regression

coefficient was larger than the standard error in Model I.
The level of technology variable had the expected positive sign in all of the models
and was statistically significant at the 99 percent level in Model

III

should be cautious in the interpretation of this variable, given that

(the static model). One

it

is measured as a trend,

and therefore may be picking up the influence of other factors that have been increasing
over time.

The lagged dependent variable, which was a test of the distributed lag hypothesis,
had the expected positive sign in all equations in Models I and

II, but was not statistically

different from zero. In both equations in Model I, as well as the demand equation of
Model II, the regression coefficient was larger than the standard error. Also, the regression

coefficient was significantly different from

one.

The dummy variable reflecting the introduction of the new rice technology program
had the expected positive sign in Models I and III, and was statistically significant in three

of the four equations. This would suggest that its conceptual and analytical inclusion in
the model was warranted; accordingly Model

of the discussion of statistical

II

has not been given any

further consideration

results.

The over-all goodness of

fit of all the equations, as indicated by the R2, is in the

acceptable range. However, this should be tempered by the fact that the statistical results

for individual variables were, fo¡ the most part, unsatisfactory.
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The Durbin-Watson statistic, as a test for serial correlation in the caiculated residuals
generally indicated serial correlation was not a problem. This can be interpreted to mean

that there doesn't appear to be any systematic factor or variable excluded from the model,

but picked up in the error term. The fact that this test statistic moves in the direction of
indicating positive serial correlation when the dummy variable is excluded (Model II) or
when the lagged dependent variable is excluded (Model III) would further suggest that the
conceptual formulation of the model is generally correct. Again, this is weak support in

light of the unsatisfactory statistical results for individual variables.
In relative terms, it would appear that the over-all statistical ¡esults from Model I are
better than those from either Models II or

III.

Accordingly, Model I is used as the basis for

further discussion and interpretation of statistical results.

4.2

ELASTICITYESTIMATES
As indicated above, Model

coefficients.

Because

I is used to discuss the interpretation of the regression

this Model was estimated in logarithmic form, the regression

coefficients are directly comparable to short-run elasticities. Table 8 provides a summary

of short- and long-run elasticities from Model I.
Before the elasticities are interpreted,
and

it is useful to distinguish

long-run. Short-run elasticities indicate

(in this

case

between short-run

the responsiveness of the dependent variable

quantity of hired farm labour supplied or demanded) to changes in each of the

independent variables during one time period (in this case one year), other things being

equal. Long-run elasticities indicate this same responsiveness but over a long enough time
period to permit complete adjustment to the change in each of the independent variables.
The distributed lag formulation permits

a

convenient interpretation of the relationship

between short-run and long-run elasticities. The regression coefficient

of the lagged

dependent variable is equal to one minus the coefficient of adjustment. The coefficjent of

adjustment indicates the proportion of disequilibrium removed in a single
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Table

8

ESTIMATES OF ELASTICITIES OF DEMAND AND SUPPLY
OBTAINED FROM MODEL I

Coefficient
of
Ädjustment

Fa¡m
Wage
Rate
W

Non-farm
Wage
Rate
7,

Economically
Active
Population in
Agriculture

Paddy
Rice
Price
R

Level

of
Tech.

T

-A.P

Model I
Supply

sR
LR

.652

.335
.514

.697

.124
.178

-.4r4
-.635

1.282
1.966

Demand

sR
LR

.086
.t23
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.022

.032

time period. More specifically, this coefficient indicates that 65.2 percent

of

the

disequilibrium in the quantity supplied of hired farm labour, and 69.7 percent of the
disequilibrium in quantity demanded of hired farm labour is removed in one year. This

rapid rate of adjustment to essentially economic variables should be viewed with caution,
given the generally weak statistical results for the individual variables. Long-run elasticities
are obtained by dividing the short-run elasticities by the coefficient of adjustment.
The responsiveness of the supply of hired farm labour to changes in farm wage rates
is quite inelastic in both the short- and long-

run. A l0 percent increase in farm

wage rates

will lead to a 3.35 percent increase in quantity supplied in the short-run and a 5.14 percent
increase

in the long-run. The elasticity of supply with respect to non-farm

low. A l0 percent increase in non-farm

wage rates

will

wages is also

lead to a4.14 percent decrease in

quantity of labour supplied to agriculture in the short-run and a 6.35 percent decrease in

the long-run. With respect to the economically active population in agriculture, a l0
percent increase

quantity

of

in this variable will led to a

12-82 percent increase

in the short-run

labour supplied to agriculture. This response is difficult to interpret or

understand, given the nature of the variable.

The responsiveness of the demand for farm labour to changes in farm wage rates
makes

little economic or intuitive sense. A l0 percent

increase

in farm wage

rates

will

lead to a 1.24 percent increase in quantity of hired labour demanded in the short-run, and

a

1.78 percent increase

in the long-run. The lack of

statistical significance on the

regression coefficient, coupled with the incorrect sign, would suggest that placing any

meaningful interpretation on this elasticity estimate is pointless.

A l0

percent increase in paddy rice prices would lead to a 0.86 percent increase in

the quantity demanded of hired farm labour in the short-run and a 1.23 percent increase

in the long-run. A l0

percent increase

in the level of technology

associated

with rice

production will lead to a 0.22 percent increase in the quantity demanded of hired farm

labour

in the short-run and a 0.32 percent

increase

in the long-run. This very low

responsiveness to rice prices and technology is not consistent
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with what would be expected.

This result would suggest that the variables are likety being measured incorrectly or some

significant factors have been left out of the analysis.

In general, the statistical results, including the elasticity estimates, do not give rise

to a high

degree

of

confidence

in using this analysis for

drawing many economic

conclusions or formulating policies to solve problems associated with the hired farm labour

market in Burma.
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Chapter 5

IMPLICAT'IONS AND CONCLUSIONS
This chapter considers three topics: economic implications of the statistical results,
policy implications, and suggestions for further research.

5.1

ECONOMIC IMPLICATIONS OF THE STATISTICAL RESULTS

The first objective of this thesis was to obtain statistical estimates of the demand
and supply functions

for hired agricultural labour in rice production. This was done with

a view to extending the knowledge of the agricultural labour market in Burma and to

identify ways of dealing with labour shortages in rice production.

In

general, the statistical results, as described

in the previous

chapter, are not

encouraging. These results do provide some support for the applicability of conventional
economic theory as it applies to the theory of demand for a factor of production (labour)
and the theory of supply

of labour to an industry. The

signs on the regression coefficients

are generally consistent \¡/ith theoretical expectations, but the level of statistical significance

is typically lower than conventionally expected

if

one is to draw economic implications and

conclusions from the statistical results. The explanatory power

of the

equations,

as

measured by R2, is acceptable, and the lack of serial correlation in the calculated residuals,
as measured

by the Durbin-Watson statistic, suggests that the equations as specified have

not excluded any systematic influence or variable.
The statistical results do not clearly support the distributed lag hypothesis in that
the regression coefficient of the lagged dependent variable is not significantly different

from zero, but it is significantly different from one. This implies a rapid adjustment to
changes

in economic variables--an implication that is not consistent with what is happening

in the agricultural labour market in Burma.
The magnitude of the regression coefficients of the two wage rate variables in the
supply equation are in the inelastic range, .335 for farm wage rate and -.414 for non-farm
wage rate. This is a reasonable result in that one would expect suppliers of hired labour to
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be somewhat responsive to wages in alternative occupations, but not

sufficiently mobile to

shift their employment quickly from one occupation to another.
One implication of the elasticity of supply with respect to farm wage rates, namely

that a

l0

quantity

percent increase is farm wage rates

will lead to only a 3 percent increase in

of hired labour supplied, is that farm wage rates would

have

to rise quite

significantly to bring about any noticeable increase in the availabitity of labour for rice
production. A related implication is the magnitude of the elasticity of supply with respect
to non-farm wages. The slightly higher absolute magnitude of this coefficient (relative to

farm wage rates) suggests that potential suppliers of hired farm labour would likely be more
responsive to non-farm employment opportunities. This is quite consistent with observed

behaviour in both developing and developed economies.
The elasticity of supply with respect to economically active population in agriculture

being greater than one raises concern about the meaningfulness

of this magnitude.

Intuitively, one would not expect an elastic response on the part of new entrants or existing
participants in the economically active population in agriculture.

The positive regression coefficient on the farm wage rate variable in the demand
equation is inconsistent with conventional economic theory. One possible explanation is

that labour is so critical to rice production that farmers will use it regardless of the price.

The lack of statistical significance of this regression coefficient lends credence to this

interpretation. Another possible explanation is that the measure of farm wage
developed

for this analysis

does not accurately reflect how farmers view the price

rates

of farm

labour.
The low magnitude of the regression coefficient for paddy rice price in the demand
equation (.086) suggests that farmers are not responsive in their use of hired farm labour.

An alternative explanation may be that farmers are unable to attract labour for rice
production, rather than being unwilling to do
regression coefficient on the leve!

so. Similarly the low magnitude of

the

of technology variable (.022) might also reflect farmers'

inability rather than unwillingness, to use more hired labour in response to the introduction
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of new technology.
The statistically significant regression coefficient on the dummy variable in the
demand equation reflecting the introduction of the new rice technology program suggests

that this program did bring about an increase in the demand for hired farm labour. The
lower magnitude and lack of statistical significance for this regression coefficient in the
supply equation suggests that the introduction of the new rice technology program was not
an important factor from the perspective of suppliers of hired farm labour.

5.2

POLICYIMPLICATIONS
The results of this study may assist policy makers in deriving policy implications for

solving the labour shortage problem in rice production. The discussion in this section
centered around price policy and the institutional effort to induce the supply

is

of farm

labour.

Given the inelastic nature of the supply and demand functions for hired labour in the

short-run, any economic force which shifts either function will have a significant impact
on the wage rate, but a relatively smaller impact on the quantity of hired farm labour used

or supplied. In the long-run where the relationships are slightly more elastic, changes in
economic forces would have a greater impact on the quantity of hired labour.
One conceivable policy thrust would be for the government to raise the government

procurement prices for paddy rice to narrow the gap between the official and free market

prices. Consequently the impact of the increase in real farm prices would be to shift the
demand for labour to the right resulting in a higher wage rate, but again without much

additional employment in the short-run. In the long-run, this effort would lead to a higher
level of agricultural employment, but would still raise wage rates, ceteris paribus.
Higher incentives to farm labour will result in an increase in the quantity of labour

supplied. To the extent that the incentives to farm labour are a reasonable good proxy
measure

of the price of labour, the impact would

have the effect

of shifting the supply

curve of labour to the right, thus giving an increase in the quantity of labour supplied. The
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problem of labour shortages could be alleviated by this institutional arrangement without

affecting the level

of

wage

rates. Income of farm labour could be raised by

this

institutional effort in terms of giving incentives to farm labour instead of raising the wage
rate.

In the long-run the burden of institutional cost and raising the official prices of
output would not shake the financial status of government. However, these burdens could
be outweighted by the increase in export earnings through the higher production of rice.
Studying labour substitution possibilities such as introducing small farm machinery
suitable for Burmese rice production should be encouraged. Land prepartion, transplanting,
harvesting, and threshing would appear to be good candidates fro the application of farm
machinery.

5.3

SUGGESTIONS FOR FUTURE RESEARCH

This study has only formulated a model for the hired farm labour market. Future
research should be extended to investigate the other components

of the farm labour force.

Another important research thrust would be to apply the models on a regional basis
rather than a national basis, because the economic stimuli may have different impacts on
the labour forces in different regions.

This study has utilized annual measurement of farm employment. An extension of

this study could be to re-estimate the models focusing on the labour needs in the slack
season

o¡ the peak

season.

In general, the data

series used

in this study required numerous assumptions and

compromises to permit the estimation of statistical models. An alternative approach to

analyzing the farm labour market in Burma would be to use more of a socio-economic
framework than an econometric or statistical approach.
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Appendix A
ESTIMATING PROCEDURE AND TECHNIQUE FOR
SHORT-RUN AND LONG-RUN ELASTICITIES

The use of distributed lag as a means of estimating short-run and long-run
elasticities is outlined in this appendix. The concept of a distributed lag model was

introduced by Koyck and further developed by Nerlove.2z Distributed lags arise in
theory when any economic entity produces its effect only after some lag in time. This

effect is not felt all at once, but is distributed over a period of time so that the full

effect is realized only after a considerable period of time has elapsed. Nerlove
developed an explicit dynamic model of producer or consumer behaviour which implies
a distributed lag only incidentally. Nerlove's approach is followed

in the explanation

which refers to the model used in this study.
Consider the supply of hired labour in rice production, which is hypothesized
such

as:

(l)

Xlt :

ao + alW, + a2Z, + a3AP, + e,

where

Xlr = Long-run equilibrium quantity
Wt

:

supplied,

Real farm wage rate in agriculture,

Zt = Real non-farm wage rate,
APr = Economically active population in agriculture, and
et = A random error term.
Dependent variable

Xl,

cannot be observed because the independent variables are

continually changing; therefore, '¡/e cannot estimate an equation such
estimated parameters

as

(l).

However,

in equation (l) can be obtained by introducing the behaviour

assumption that in the absence of changes in the right hand side variables appearing in

equation

(l),

current quantity supplied would change in proportion to the difference

2zMarc Nerlove, "Distributed Lags
and Estimation of Long-run Supply and Demand
Elasticities: Theoretical Considerations", Journal of Farm Economics, Vol. (40), May 1958,
pp. 301-31 l.
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between the long-run equilibrium quantity supplied and the current quantity supplied.

IJnder the above assumption it can be expressed as follows:

(2) Xl, - Xlr-r = G(Xlr - Xlr-l) +V* with0 <G<

I

where

G is the coefficient of the adjustment or elasticity depending on whether
quantity is expressed in logarithms or not and expressed as proportion of
disequilibrium removed in a given time period.

By substituting the equation

(l)

into (2), however, the following equation

is

obtained:

(3) Xlr - Xlt-r=

G[(ao

+alW, +a2zr+a3APr+e¡) - Xlr-r] +v,.

After rearranging (3) we find

(4) Xlr = Gao + Ga2wr + Ga2Zr+ Ga3AP, + (l-G)Xlr_, + (Vl, + Ge*), then,
(5) Xlt = ro + rll#, + r2Z, + R3AP, + r4Xlr_, + Ur, which can be estimated.
The coefficients obtained from equation (4) can be used in computing the short-

run elasticises and are useful in deriving the estimates of long-run elasticities of
quantity supplied with respect to the W, Z, and AP. The coefficient of adjustment (G)
can be obtained by subtracting the coefficient of the lagged dependent variable from
one.

When the variables in equation (4) are me¿xured

in logarithms, the estimated

coefficients can be interpreted as the short-run elasticities of quantity supplied. Then
the long-run elasticities may be obtained by dividing the estimated coefficients in (4)
by G (coefficient of adjustment).
Inclusion of the lagged values of the dependent variable in economic relationships
can create a serious problem of serial correlation in the error terms that lead to bias and

unconsistency of the estimated parameters. Incidence of this serial correlation in the
equation (a) be tested by using Durbin-Watson statistic.
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