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ABSTRACT 

The rice belt of Laguna Province, Philippines (popularly known as the heartland of 
the Green Revolution for its early adoption of modern rice varieties) has experienced 
dramatic economic and social changes during the last two decades. Four major forces 
have promoted change: increasihg population pressure on limited land, advances in 
rice production technology, implementation of land reform programs, and penetra­
tion of urban economic activities. Data from five surveys in 1966-87 in a typical 
village illustrate a pattern of socioeconomic change shared by many irrigated rice 
areas in the country. 

Rapid population growth, resulting from both natural reproduction and iimi­
gration, has resulted in sharp red.;tions in farmland area per villager. The increased 
labor demand deriving from the adoption of moder,: rice technology has induced 
immigration from surrounding upland areas. At the saine time, land reform programs 
have transforned traditional sharecroppers into leasehold tenants. Rents fixed at 
lower-than-market rate: have resulted in an inactive land-rental market and have 
closed opportunities for mndless agricultural labo.-rs to .--come tenant famlers.As 
a result, the number of landless worker hou-Tholds ha, increased dramatically both 
in absolute terns and relative to the number of farm households. The average income 
of large leaseholders 'ncreased significantly in rev! terms in 1974-87, despite major 
decreases in the real price of rice. This was mainly because an increasingly larger 
share of land rent accrued to them under land reform regulations. Meanwhile, 
landless laborers were able to keep their relative household income, although income 
per family member tended to decline. Real income per capita did not decline because 
nonfarm employment opportunities within and outside the village increased. 

'Visiting scientist, fornier associate economist, and research assistants, respectively, Social Sciences Division, International Rice Research 
Institute, P.O. Box 933, Manila, Plilippines. 
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TRANSFORMATION OF A LAGUNA VILLAGE
 
IN THE TWO DECADES OF GREEN REVOLUTION
 

Laguna Province lies along the southern coast of Laguna de 
Bay (ie largest lake in tile Philippines), south of Manila 
(Fig. I). The strip c!' irrigated lowland along tile lake is one of 
tile most productivc rice areas in the country. Relatively well-
developed irrigation systems enable rice prodluctioni in both 
wet and (Irv seasons in most ricefields. 3ecause of tile favo-
rable environment, as well as Laguna's proximity to major 
agricu. vral re, earch centers in Los Bafios, including tile 
International Rice Research Institute (IRRI). farmers in tIle 
area were tile earliest to adopt modern rice varieties and tech-
nologies, not only in tile Philippines but also among tropical 
rice-producing areas of the world. Rice yields per cropping 
season do,,bled, froni 2-3 t/ha to 4-6 i/ha within 20 yr. 

The impacts of this technological change oil agrarian 
organization and rural life are important. Ofcourse, in Laguna 
many other factors had significant socioeconomic influences. 
Lacld reform programs exccuted primarily for lowland rice 
areas during 1972-81 converted traditioal sharecropping 

I ed, controlledtenancies to ieasehold tenancies at a low 

rent. Rural villages in Laguna have bcen rapidly exposed to 

urban economic activities facilitated by the completion of 

highways (notably th South Supel I-liighway in 1977 and tile 
Masapang Highway in 1978) and the increasing location of' 
urban industries along those highways, especially on the 
western coast of La!tmia de Bay. Population has continued to 
grow rapidly and tile land/population ratio to decline. 

These factors have interacted with the adoption unew .. 

rice technology to caus- major socioeconomic changes in 
Laguna, exemplified by the detailed historical accounts of 
tyiical village found in this paper. Not only isthe vi1age fairly 
typical, in both environmental and socioeconomic conditions, 
of the rice area in the province, but several surveys covering 
all the households in tile village were condLucted there between 
1966 and 1987. The first survey, done in 1966 by Uniehara 
(1967), provides invaluable information about tile pre-mod 
em variety (MV) situation. The second survey, (1974), the 
third(1976), andthe fourth (1980)\wereorganizedbythelRRI 
Agricultural Economics Department: tile results are reportedin Hayami and associates (1978, Chapter 1). t-Iyami and 

Kikuchi (1981, Chapter 5). and Kikuchi et al (1980). respec-
tively. The most recent survey, conducted in October-Decem­
ber 1987, was a part of the Differential Impact Study (DIS) of 
IRRI's agricultural economics progrmn. While we try to make 
maximum use ofthe 1966 data. most comparisons made in this 
paper arc for the p;:ciod between 1974 and 1987 because of 
data limitation in the first survey. Althoughl the second to tile 

fifth surveys were similar, not all the data are comparable 
among 1974. 1976. 1980, and 1987. 

This paper documents historical changes in the village. 
No major effort is made to measure separately the influences 
of various causal factors, as attempted in I-layami and Kikuchi 
( 1981). Rather, we provide a factual basis for postulating 
hypotheses for more analytical research in the future. As 
historical documentation, this study has a limitation because 
the 1987 DIS survey did not collect detailed data on labor use 
in rice production. Therefore, we are not able to cover this 
important subject, as was done by -layani and associates 
(1978) ant layami and Kikuchi (1981). Analysis of this 
aspect .san important item for the research agenda. 

VILLAGE PROFILE 
The village (harangay or harrio) isone of 13 in the Munici­
pality of Pila. Henceforth, we call it East Laguna Village, 
because it faces the east coast of Laguna de Bay (Fig. I). The 
houses are hidden in a coconut grove that looks like an island 

in a sea of surrounding ricefields-a hdscape typical of the 
Laguna rice belt. 
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There islittle difference in elevation between the fields 
and Laguna de Bay, so the fields are often flooded during the 
rainy season. The coconut groVe is slightly higher. Most 
villagers reside under the coconut trees with the consent of tle 
landowners, most of whomi live outside the village. B~' cu5 

tom, they are allowed to tile trees foruse land under tile 
growing fruits and vegetables or for raising livestock and 
poultry. In return, tile underbrush.villagers clear tile 

In both 1974 and 1987. the coconut grove covered 19.7 
ha,of which only 6.1 hi were owned by villagers and the rest 
by absentee landlords (Table I). It is dil'ficult to measure 
unambiguously the surroutnding rice area belonging to this 
village, because the village border is not clearly defined. If we 
measure it interms of area cultivated 1v the villaers, it was 
111.5 ha in 1974. which decreased 

reflecting a net transfer of' 19.9 ha f'ron villagers' to nonvil-
lagers' .cultivation,since no new land was opened for cultiva­
tion or convers;on of ricefields to (tther land categories. 

As in other rice-producing areas in the Philippines, 
absentee landlordism is pervasie in the village, with more 
than 8W4 of the ricefields owned by nonvillagers. 
6;,ik- the inner part of Central Luzon, where large rice 
haciendas prevailed before land reform programs, the long-
settled areas along the sea ind lake coasts around Manila have 

been characterized by small, scattered holdings of small to 
medium landlords (Hayatni and Kikuchi 1981). The 1976 
survey recorded that all landlords except I owned less than 7 
ha in this village, and a majority oftthem lived in thcpohlacion 
(urban section) of Pila; this pattern remained essentially 
unchanged in 1987 (Table 2). Traditionally, most villagers 
had been the tenants of these landlords under sharecropping 
contracts. Later they were given leasehold titles through land 
refomil programs (see section on Land tenure relations). 

Rice fanning is by far the most dominant enterprise in the 
village. Coconut is a minor income source for villagers, 
because few of them own and grow coconut trees; even the 
harvesting labor is usually brought in from outside the village 
by the absentee landlords. Fishing and (luck raising are corn­
mon sideline enterprises of the villagers,

ilsfromfaily grocery
stores the village.They reluently go toi market and shops 


in the poblacion of Pila, passing a country road of about 2kin 
on foot or by tricycle. For larger purchases, people go to Santa 

Cruz, the capital of Laguna Province, byjeepney-about 8kin 
along the highway. The village has a Catholic church and a 
elementary school tip to tie fourth grade. Older children 
commnute to the school in Pila. 

At casual glance, the profile of this village does not 
appear to have significantly changed during the two decades. 
Under the surface, however, its economy and social organiza-
tion have experienced dramatic changes. Major f\orces that 
caused economic !iid social changes were continued popula-
tion pressure on limuted land resources, technological prog-
ress in rice production represented by MV adoption ,-Id 
increased fertilizer and chemical application, implementation 

Table 1.Land area and use, East Laguna Village, 1974 and 1987. 
Area (ha) Percentage 

of area 
Year Land use Owned by Total owned by 

Vg A t rgers 

1974 Ricefield. 1.9 109.6 111.5 85 2Coconut land" 6.1 13.6 19.7 15 31Total 8.0 123.2 131.2 100 6
 
1987 Ricefield 3.2 88.4 91.6 82 4
 

Coconut landl 6.1 13.6 19.7 18 31
 
Total 9.3 102.0 111.3 100 8 

'Area cultivated by villagers. 'Residences located under cocont t trees. 

Table 2.Distribution of landlords owning riceland in East Laguna
Village, 1976 and 1987. 

1976 1987 

Distributic( Landlords Area Landlords Area 
(no.) owned (no.) owned 

East Laguna Village 4 2.4 8 5.0
Poblacion or another 34 56.6 17 50.9 
village in the same 
municipality

Other municipalities 7 11.7 7 9.9 
in Laguna 

Neighboring provinces" 19 33.3 9 21.4 
Manila 2b 4.2 4 4.4 

Total 66 108.2 45 91.C 
By ownership size 
< 1ha 20 10.2 13 5.1 
1-2.9 ha 34 46.2 24 37.4 
3-6.9 ha 11 38.2 6 28.5 
>6.9 ha 1 13.6 2 20.6 

Total 66 108.2 45 91.6
 
Including Batangas, Cavite and Rizat. ncluding landlord tiving inBaguio.
 

accelerated by improvements in highway systems that re­
duced travel time from Pila to Manila from move than 3 I to 
less than 2 l1.In the following sections, we will try to identify 

the influences of these forces based mainly on our recurrent 
survey data. 

POPULATION PRESSURE 
The poblacion of Pila was developed in the early Spanish 
period. Within tilemunicipality, East Laguna Village repre­
sents a newly developed area, inhabited since the late 19th 
century. During tileprocess of settlement, landlords, mainly 
living in the poblacion, gave settlers land parcels and ad­
vanced them credit for subsistence, with the understanding 
that they would enter into a sharecropping arrangement after 
agratis period. According to national census data, the ricefield 
area in the village increased from 52 ha in 1903 to .04 ha in 
1960; no significant increase has been recorded since then 
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Table 3.Changes Inriceland, population, and labor force in East 
Laguna Village, 1903-1987.1 

Population (no.) Labor Person-land 
- force ratio 

Year(s) Ricalando Total Economically ratio (persons/ha)
(ha) active (0)e 
(1) (2) (3) (3)/(2) (2)/(1) (3)/(1) 

IRPS No. 142. August 1990 

for the first time since 1966, for which tile population cohorts 
are constructed. Tie declining birth rate resulte( in an in­
crease in the labor force ratio from 53.414 in 1980 to 64.1 % in 
1987. The deceleration in pOptlatiOnl growth seems to be 
explained partly by increasing ot-migration of villagers. 

especially the better cducated. to urbanlobs. This process was 
already tinder way ill the I970s but became more pronounced

1903 52 94 na na 1.8 na19-78KikCi 
1960 104 349 na na 3.4 na 

1966 (Dec) 104 393 180 45.8 3.8 1.7 

1974 (Nov) 111 549 312 56.8 5.0 2.8 

1976 (Dec) 108 644 345 53.6 6.0 3.2 

1980 (Apr) 90 698 373 53.4 7.7 4.1
 
1987 (Nov) 92 816 523 64.1 8.9 5.6 


Growth rate (%/yr) 
1903-60 1.2 2.3 na na 1.1 na 
1960-66 0 2.0 na na 2.0 na 
1966-74 0.8 4.3 7.2 2.7 3.5 6.4 
1974-80 -3.4 4.1 3.1 -1.0 7.5 6.5 
1980-87 0.3 2.2 4.9 2.6 1.9 4.6 

-'na =not available. 'Area cultivated by villagers. 13-16 yr old for 1974, 1980, and 
1987: 14-64 yr old for 1966 and 1976. 

(Table 3). Subsequent changes inl rice area cultivated by 
villagers have occurred through the trar'sfer of land cultiva-
tion rights between villagers and nonvillagers.Although tile lnd frontier closed. population contnued 

AI~OL~IIfonterileladloed.p~plat~l C01tilLI~i 
to increase. For 19(13-60, the reported population growth rate 
in the village based oil nalonal census data (2.3% per yr) 
ex,;ctlv matched tile rate in lie Philippines as a who!e. There-
fore, it seeIs that the village pOpUlation increased more or lessat its nlttiral growth rate, with in- and out-iigrations farely 

ilt tsatelatralgrothwih il- ald L~tIllgraiols lrge
balanced, during this period. For 196(-66. the village popula-

tiongroth2(l~ asateIlwertha th iitioal ateThetion growth rate (2.W4 )) \\-is lower than the national rate 

(3.I/ ). reflecting a net otit-migration, presumably due to the 
worsening person-land ratio.

Tie population growth rate junped to 4.3/ f'or 196-74 

and 4. 1(/ for 1974-80, exceediri- the national rates of 2.9 aind 
2.7%, re,,pectively. These Usuallyv highi rates resilted from 

both high natural population growth and high net in-migra-tion. As shown in Figure 2. the b of lie ioptfat ion py ramid 
base 'ha 

continued to widen, reflectine increases in tile birth rate. 
However. the labor force ratio as measured by the ratio of 
economically active population ( 13-65 yr) to total population 
did not decline becatise of a large inflow of labor into the 
village. This labor inflow resulted. in part. from tie increased 
labor demand that was common in irrigated rice areas in tile 
Philippines due to the development and diffusion of new rice 
technology (Barkerarnd Cordova 1978). Also. it resulted from 
the push of' population from the coconut areas in tile hills 
surrounding tile rice belt of Laguna. Unlike in irrigated rice, 
no major technological breakthrough occurred in upland 
farming, so that increased popuk-tion in the hills sought 
employment ill irrigated rice areas (Kikuchi 1983). 

For 1980-87, the populatiomi growth rate in the village 
declined to 2.21, below the national rate of 2.4'/%. As clearly 
indicated inl Figure 2,the base of the population pyramid had 
begun to slirink in 1987. reflecting adecline inthe birth rate. 

i t 
et al 1983). 

Continued population growth, although its rate fluctu­
tied over time, pressed hard on limited land resources. Aver­

age population per hectare olfrice area in the village increased 
from 1.8 persons in 19)3 to 3.8 persons in 1966. and further 
to 8.9 persons in 1987: this was paralleled by increases in 
economically active population per hectare from 1.7 persons 

in 1966 to 5.6 persons in 1987. 
One consequence of the strong poptlatiOn pressure on 

land was an increase in the number oflandless laborers with 
no farm to operate. either owned or rented. The increase in tile 
total inIimber 0fhIotLsel1ds from 1966 to 1987 largely pari ­

leled the growth inpopulation (Table 4): it increased from 66 

i 1966to 95 in 1974 and further to 156 in 1987. The number 
of landless worker housel ols ucreased dranatically fasterthan tile numlber of farmer households. As a result, the share
Of hlldlcSS IIOtlSChOlds hl tile t10tal nulmber 0' hlousehIolds 
onless oushodin the tal of hohodnumber 

increase ill 1 9 6 and or6 
in 1987. hlde sharincrease in1te imber of landless worker 
househols, however, was dte not only to population pressure
but also to land reform regulations oil land tenancy contracts, 
to1be discussed ill thle Sect ion Onl Land tenurlIe relatiotis.Tb e growing rlath t y 1 t ere latioe sc land

growing relative scarcity of land due to population 

pressure is also reflected in changes in farm-size distribution 
(1'abie 5). Avera-c farm size declined progressively from 2.3 
ha in 1966 to 1.7 ha in 1987. Meanwhile, the share of farms 

smaller than 2 ha increased from 43 to 7114. and their share of 
tic 'land increased fron 20 to 43(4. The size distribution of 

operational holdings in this v'illage was relatively equal andunimodal. Fven tile largest operational holding was only 8.5
in 1987. 

FAMILY STR UCTURE 

Strong ptpulation pressur," a'ffected family structure, too. As 
iscommon iil rural villages iin the Philippines, families in East 
Laguna Village have traditionally been dominated by those of 
tile nuclear type consisting of only one married cmuple (or 
widow) ind their(her) children. When tile children marry, 
they' tusually ml1ove2 to lUt near their parents' houses: they 
make their living as casuial \, orkers, laboring on their parents' 
and othr neighbors' farms, until ilhev inherit the parents' 
farms. \s a step toward inheritance, it iscommon for children 
to have asliareecropping ari-ailgeilicilt with theirparents. When 
retiring from farming. parents sometimes keep one chikl 
(often the y¢oungest) after marriage in their house. 

A change in the life-cycle pattern seems to be reflected in 
the distributions of hotiseholds by family type and in the 
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Age group 

2 	 75+ 019: 	 70-74 0
1963 4 65-69 3
 

3 60-64 2
 
Total393 2 55-59 6 

3 50-54 1 
Mae=206 8 4 4 1Female= 187

40-44 7135-:39 
16 ij l 30 34 13 

12 25-29 11 
22 20-24 12 
25 -19
 

30 10- 14 _ 3235[ ii;i~~~ii ! iii 9 39 

0351; 320 4 

0 75+ 0 

f2. 	 7C5-69 21974 
60 -64 

4 55 - 59 5 
71i:ii'.: 3 

Total549 5 50-54 6 
91 45.49 7

M,-,,3 273 12 40- 44 10 Female = 276 
11 35-39 13 

30-34 .. 18 
21 .:.. 25-29 22 

26.......... 20 -24 30 
32 15- 19 35 

33 10- 14 ".:'i!..31 

49 0 4 	 4447 

1J 75+ 1 
3 70- 74 ]1976 	 3 65-69 2 
4 	 60-64 46 	 . 55 -59 4 

Total =644 6 5.59 46 50-54 10 
14 45-49 10

Male 325 14E 40-44 19 Female = 319 
6 35-39 19 

20 Fi*-- 130-34 20
 
26 25-29 22
 

33 ii ii 20-24 31
 
35 1 ":;:;5- 40 

37 10- 14 38 
61 . .0-4	 60 1..... 

1 75+ 4
2 	 70- 74 2 

1980 
 65-69 5
 
5 60-64 45 55 -39 5, 

Total =698 9 50-54 10
 
15 45-49 
 11Male 350 40 - 44 17 Female = 348 

19 35-39 14 
17 30-34 

2725-29 25 
33 20-24 27 

36 	 15-19 34 
2 52. 10 14 ... . .51 

Iiiii~,54
I: II5 -9 

3 	 75 7+ 
70-74 i51987 	 7 65-69 & 

4 60-.64 9]:]i.

Total = 816 10 5- 59.
 

1 1 4:50-54 1Li:24:Male =416 45-4 
16 45 -49 22 Female =400 

16.40-44~: 
30 V 35 o39 25 

24 33 34 . ... 5 
34 25 29 31 

2J -24 	 353 4515 	 1954 

____~0 	 14 66 

80 7G 60 50 40 30 23 10 0 0 10 20 30 40 50 60 70 80 
Number Number 

2. Age distribution of populati(n in East Laguna Villge. I9W6-87. 
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Table 4. Number of households, East Laguna Village, 1966-87.1 had a higher percentage of extended families and a larger 

Total average family size than large l'arners.Year(s) Farmers Landless 
workers This change seems to reflect the closure of tileso-called 

1966 46 20 66 "agricultural ladder" (Spillman 1919). Inold days when land 
(70) (30) (100) was relatively alndant and its rental market was not regu­

1974 54 41 95 lated by land ref'orn laws, a young boy who began as an 
(57) (43) (100) 

1976 55 54 109 agricultural laborer could move up to a sharecropper and 
(50) (50) (100) sometimes to a leasehold tenant as he accumulated farming 

1980 49 72 121 experience and savings to buy farm equipment and carabao 
(40) (60) (100) 

1987 53 103 156 (water buffalo): as his family size increased and children grew 
(34) (66) (100) 	 to working age, he was able to expandi his cultivated area by 
Growth rate (%/1yr) renting more land. As population pressure moutnted and land 

1966-74 2.0 9.4 4.7 reform regulations rendered lhe land rental market inactive,1974-80 -1.6 9.6 4.1
1980-87 1.1 	 5.2 37 the chances for a landless laborer to ascend this agricultural 

ladder to become a tenant farmer, and for a small famer to 
'Numbers inparentheses are percentages, 	 expand his operational farm size in response to grovth in his 

family size, became progressively smaller. People had to 
average farm sizes of three major hottsehold categories (large remain casual agricultural laborers: this was especially the 
farmers with operational farm sizes of 2 ha and above, small case for the landless laborers who migrated from outside the 
farmers with operational farm sizes below 2 ha, and landless 
workers with no operational holding), shown in Tables 6 and7.I 194, s mny 	 Table 6. Distribution of households by type of family, Easta 85 ofhouehods wre ilenucear 

7. In 1974. as many as 85% of households were the nuclear Laguna Village, 1974, 1980, and 1987. 
type, while the share of extended families was higher among 
farmers, especially large farmers, than among landless work- Large Small Landless Total or 

Year Parameter farmers farmers 	 workers weighteders; correspondingly, average family size was significantly 	 average 
larger for large farners than for landless workers. However, 

in 1980, while nuclear families were still 	predominant, the 1974 Households (no.) 24 30 41 95 
%of nuclear families 66.7 86.7 95.1 88.0

differences in the distributions by family type as well as in 1980 Households (no.) 18 31 72 121 

average family size largely disappeared between farmers and % of nuclear families 83.3 87.1 83.3 84.3 
landless workers. In 1987. while this difference emerged 1987 Households (no.) 15 38 103 156 

again between farmers and landless workers, small farmers % of nuclear families 86.7 76.3 93.2 88.5 

Table 5. Size distribution of operational holdings of riceflelds In East Laguna Village, 1966-87. 

Year Parameter 
<1 ha 1-1.9 ha 

Farm sized 

2-2.9 ha 3-4.9 ha >4.9 ha Total 

Average 
area/farm 

(ha) 

1966 Farms (no.) 

Rice area (ha) 

6 
(13) 

3 
(3) 

14 
(30) 
18 

(17) 

10 
(22) 
21 
(20) 

13 
(28) 
45 
(44) 

3 
(7) 
17 

(16) 

46 
(100) 
104 
(100) 

2.3 

1974 Farms (no.) 

Rice area (ha) 

8 
(15) 

4 
(4) 

22 
(41) 
29 
(26) 

11 
(20) 
24 
(22) 

11 
(20) 
40 
(36) 

2 
(4) 
14 

(12) 

54 
(100)
111 
(100) 

2.1 

1976 Farms (no.) 

Rice area (ha) 

13 
(24)

6 
(6) 

20 
(36) 
28 
(26) 

9 
(16) 
18 

(17) 

11 
(20) 
41 
(38) 

2 
(4) 
14 

(13) 

55 
(100) 
107 
(100) 

2.0 

1980 Farms (no.) 

Rice area (ha) 

12 
(24) 

6 
(7) 

19 
(39) 
25 
(28) 

9 
('18) 
20 
(22) 

7 
(14) 
25 
(28) 

2 
(5) 
14 

(15) 

49 
(100) 
90 

(100) 
1.8 

:987 Farms (no.) 

Rice area (ha) 

14 
(26)

7 
(8) 

24 
(45) 
32 
(35) 

7 
(13) 
17 

(18) 

5 
(10) 
16 

(17) 

3 
(6) 
20 
(22) 

53 
(100) 
92 

(100) 
1.7 

'Numbers inparentheses are percentages. 
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Table 7. Average family size (no. of persons), East Laguna
Village, 1974. 1980, and 1987. 

Large Small Landless Total or 
Year Category farmers farmers workers weighted 

average 

1974 Male 	 3.4 2.9 2.3 2.8 
(13 and above) (2.1) (1.7) (1.2) (1.6)
Female 3.9 2.3 2.4 2.9 
(13 and above) (2.7) (1.3) (1.3) (1.7) 
Total 7.3 4.75.2 5.7 
(13 and above) (4.8) (3.0) (2.5) (3.3) 

1980 	 Male 3.2 2.9 2.9 2.9 
(13 and above) (2.4) (1.6) (1.5) (1.i)
Female 3.2 2.9 2.8 2.9 
(13 and above) (2.2) (1.5) (1.4) (15)
Total 6.4 5.8 5.6 5.8 
(13 and above) (4.6) (3.1) (2.9) (3.2)

1987 	 Male 3.2 2.7 2.5 2.6 

(13 and above) (2.7) (1.8) (1.6) (1.7)

Female 2.5 3.4 2.3 2.6 
(13 and above) (2.0) (2.3) (1.4) (1.7)
Total 5.7 5.1 4.8 5.2 
(13 and above) (4.7) (4.1) (3.0) (3.4) 

village. This immobility also seems to have underlain the 
disapeaanctie psitveol ssocatin o' Iarrl sze ithdisappearance of the positive association of farm size with 

family size. 

AGRICULTURAL PRODUCTION 
One of the major counteractive forces against population 
pressure on land isthe development ol'agricultural technology 
toward a land-saving and labor-using direction (layami and 
Ruttan 1985). Indeed, such development occurred in East 
Laguna Village. The conditions for majoradvancenlent in rice 
technolr -y were created by the extension of anational irriga-
tion system to the village in 1958. Irrigation made double 
cropping of rice possible in almost all the ricefields in tile 
village, thereby doubling the rice yield. 

Another major change was tile introduction of' MVs. 
Because of the good irrigation conditions in this village as 
well as its proximity to Los Bafios, where the International 
Rice Research Institute is located, the difflusiol of MVs was 
very fast. According to the Umchara (1967) survcy, no one in 
the village had tried MVs in 1966. In !974. all farlers had 
planted MVs. MV diffusion was accompanied by the in-
creased application of fertilizers and chemicals and by the 
adoption of improved cultural practices such as intensive 
weeding and straight-row planting, 

As a result, the average rice yield increased significantly 
(Table 8). Recognizing the hazards of' yi,.ld comparisons 
among single years subject to veather disturbances, the major 
yield gain from 1966 to 1974 on the order o1"2t)W( seems to be 
expl tined mainly by the diffusion of initial MVs such as C4 
and IRS. Another major yield boost from 1976 to 1979 was 
associated with the diffusion of second-generation MVs with 
stronger pest resistance. such as IR36. The relatively slow 
increase in yield from 1979 to 1987 corresponded to a shift to 
IR64, which is superior to IR36 in grain quality but not so 

Table 8 Average rice yields (t/ha) of harvested area, EastLaguna
Village, 1956-87.1 

Year Wet season Dry season Total 

1956 2.2 (73) - 2.2 (32) 
1966 2.4 (80) 3.1 (81) 5.5 (81)1974 3.1 (100) 3.8 (100) 6.9 (100) 
1976 3.2 (107) 3.6 (95) 6.8 (99)
1979 3.8 (127) 4.6 (121'. 8.4 (122)
1987 4.2 (135) 4.6 (121) 8.8 (128) 

'Numbers in parentheses are weighted percentages based on 1974 = 100%. 

much in yield. Slch yieht movements show c!early th1tile so­

call1:d "green revol ution- is not aone-shot phenomenon but an 
evolutionary process involving successive rep!acements of 
earlier MVs by new ones. accomlpanied by increased applica­

lion of miodern inlputs and adoption ol'bettercu tural practices. 
No significant diflcrelce in average yield between large

and ,mallfarnmers and between owner/leaseholders anl share­

tenants was observed except for the tenure comparison for the 
1974 dry season (Table 91. This observation supports the 
generalization concerning MV technology ik!."neitller tarm 
genr ten c cnn M le ot ht neirr al 
size nor tenure lias be Ien anl important source of diflferential 
growth in produlct ivity" (Ruttan 1977). 

Anotheraspect of technological innovation in aoriculture 

is reflected in changes in the holdings (,lprodtictive assets 
(Table 10). For a decade since the mid- 1960s. hand tractors 
had replaced carabao in land preparation. Mechanization thus 
began t1cli earlier than the introduction of MVs. According 
to the Umehara ( 19671 survey. 14 traciors were already in use: 
the number increased to 21 in 1974. 'leanwhile, the nunber 
of carabao decreased f'rom 21 tI 4. Ilowve 'r. high fu el prices 
in the decade following the 1973 oil crisis revived land 
preparation by carabao. Tihe caiabao population increased to 
13 in 1980 and further to 23 in I97. More recently, tile 
numilber olcarabao issaid to be declining again. corresponding 
!o relative declines in fuel prices. 

Corresponding to the development of MV Ichnology, 
the I'utmtberofchemical spraversanl rotary weeders increased 
dramatically. Rotary weeders \were owned not only by farmers 
bu! also commnonlv hv landless workers for the purpose of 
their being employable under a special coiltract called g,,tna 
by which alaborer weeds, harvests, and ihreshesa certain plot 
for a share of its output (Ilayami and Kikuchi 1981 ). A more 
recent development in farm niechanization was the rapid dif­
fusion of portable threshers: the iunllber increased from only 
I in 1976 to 7 in 1987. These machines were not only used on 
the owners' farms hut were also contracted out to thresh otlier 
farmers' crops. resulting in almost complete replacement of 
hand threshing by mechanical threshing in the village. This 
rapid adoption of portable threshers wasa comonliiI pheiioine­
non in major rice areas inthe Philippines (Duff 1986. layami 
cl al 1988). 

Duck and pig raiising used to be a common sideline 
enterprise fo0r villagers. However. tile duck population de­
cicased by about one-hallf ron 1974 to 1980 due to decreased 
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Table 9. Average rice yield of harvested area by farm size and land tenure class, East Laguna 
Village, 1974 and 1987. 

Farm size, 
Season Tenure status 

Large Small Average Student 
(2ha & above) (below 2 ha) t-value" 

1974 wet 	 Owner/leasehold 3.3 3.5 3.3 (50) 
Share 3.1 2.7 2.9 (14) 1.18 
Total 3.2 (32) 3.2 (32) 3.2 (64) 
t-value" 0 

1974 dry 	 Owner/leasehold 3.9 3.9 3.9 (50) 
Share 3.3 3.3 3.3 (14) 2.05' 
Total 3.7 (32) 3.8 (32) 3.8"(64) 
t-value- 0.26 

1987 wet 	 Owner/leasehold 4.8 4.4 4.6 (48) 
Share 4.9 4.2 4.5 (22) 0.16 
Total 4.9 (27) 4.3 (43) 4.5"(70) 
t-value 1.17 

1987 dry 	 Owner/leasehold 5.0 5.1 5.1 (47) 
Share 5.6 5.3 5.4 (21) 0.81 
Total 5.2 (27) 5.2 (41) 5.21(68) 
t-value" 	 0 

'Numbers in parentheses are numbers of plots observed. 'Test difference between owner/leasehold and share plots. 
' = significant at the 5% level. Test difference between large and small farms. 'Simple averages of the yields by plot; 
these are not exactly the same as the weighted averages inTable 8 calculated from the division of total output by total 
area harvested. 

Table 10. Holdings of productive farm assets (no.), East Laguna Village, 1966-87.1 

Farmer Landless Total 
Item 

1966 1974 1976 1980 1987 1966 1974 1976 1980 1987 1966 1974 1976 1980 1987 

Machines and implements 
Hand tractors 14 21 24 20 21 0 0 0 2 0 14 21 24 22 21 
Threshers 0 na 1 na 7 0 na 0 na 0 0 na 1 na 7 
Chemical sprayers 0 23 26 19 21 0 0 0 0 0 0 23 26 19 21 
Rotary weeders 

Animals 
45 80 84 65 55 0 23 43 45 71 45 103 127 110 126 

Carabao 21 4 8 10 17 0 0 0 3 6 21 4 8 13 23 
Cattle na 5 na 13 22 na 1 na 6 8 na 6 na 19 30 
Pigs na 62 47 34 54 na 20 25 21 12 na 82 72 55 66 
Chickens na 199 na 349 232 na 111 na 182 322 na 310 na 531 554 
Ducks na 2989 1426 1386 2047 na 2847 1275 984 558 na 5836 2701 2370 2605 
Goats na 0 na 0 4 na 0 na 3 2 na 0 na 3 6 

'na = not available. 

lake as a major source of feed. Onl tion fee borne by the landlord: and other paid-out costs, 

the other hand, cattle and goat raising based on pasture under including seed, fertilizers, chemicals, planting, weeding, 
coconut became common. Landless workers and poorfarners harvesting, and threshing, shared equally. In on, variation, the 
often raise cattle underacontract called iwi by which they take whole cost of fertilizers and chemicals in addition to the 

care of the animal. tented at the calfstage, with the agreement irrigation fee is shouldered by the landlord. Fixed-rent lease­

that they will receive one-hall of the reveMue from sale of the hold tenancy was limited to a small number tf large farmers 

adult. before land reform. 
Land tenure relations in the village changed dramatically 

LAND TENURE RELATIONS from 1966 to 1974 as a result of land refortn. Philippine land 

supply ofshellfish from tile 

Traditionally. the comloniform of land tenure contract in the refonn consisted of two programs: the shift from share to 
village was the crop-sharing tenancy. with output shared leasehold tenancy with a government-controlled fixed rent 

equally by landlord and tenants. Cost sharing approximated (Operation Leasehold). and the redistribution of tenanted rice 

50:50. The most common arrangement was 100% of the cost (and maize) land above a landlord's retention limit to tenants 
for land preparation borne by the tenants: 100% of the irriga- cultivating the land (Operation Land Transfer). These pro­
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grams were implemented based on the 1963 Agricultural 
Land Reform Code bu., unti 11972. its impact had been limited 
mainly to pilot pro'jects in Central Luzon (de Los Reyes 1972). 
The code was amended in 1971 to extend land reform to tile 
whole nation. with autonmatic conversion of all share-tenants 
to leaseholders. The 197 1 Code was strengthened by the 
Marcos Administration through Presidential Decrees No. 2 
and No. 27. declared inimfediately after Martial Law was 

proclaimed in 1972. The landlord's retention limit was sLc-
cessivelh reduced from 75 to 7 ha (Ilayami et al 1989). 

Operation Land Transfer had little impact on East Laguna 
Village, becauise I'e w landlo rds owned more than tile retention 
Iimit. As of" 1987. onl I'our tllile's had received tile Certifi ­
cate of Land Transfer (CI). On the other hand. Operation 
l.caschold resulted in a ma jor replacement oflshare tenancy by 
leasehold teiancv I'lll 1966 to 1974 (Table :1. 12). How-
ever. share tenaicy did n0t totally disappear: despite tile lawv 
denouncing it (Republic Act 3844. Section 2). it continued to 
be practiced among relatives and close friends, 

Bv the reformil'progranis. leasehold rent was fixed at 25r,, 
of a%eragc rice yield for 3 normal years preceding the year of 
progranlm implementation. Land rent in the traditional share-
cropping arringements is considered to be about one-third of 
total rice output ael'r subtracting production costs shared by 
kItdhords from the 5( ); share of' gross outplut. Therefore, 

Table 11. Distribution of farms by tenure status, East Laguna 
Village, 1966-87. 

Farms Area 
Year Tenure status 

No. Percent Ha Percent 

1966 Owner;leasehold 2 4 10.3 10 
Leasehold 7 15 18.0 17 
Share 35 76 65.9 63 
Leasehold/share 2 4 10.0 10 

Total 46 100 104.2 100 

1974 Owner/leasehold 4 7 11 4 10 
Leasehold 34 63 54.4 49 
Share 6 11 20.6 18 
Leasehold/share 10 19 25.1 23 

Total 54 100 111.5 100 

1976 Owner/leasehold 
Leasehold 

3 
29 

6 
54 

11.2 
48.5 

10 
45 

Share 14 26 24.7 23 
Leasehold/share

Total 854 14100 23.9108.3 22100 

1980 	 Owner/leasehold 4 8 12.6 14 
Leasehold 28 58 39.0 44 
Share 9 18 9.4 10 
Leasehold'share 8 16 29.0 32 

Total 49 100 90.0 100 

1987 	 Ownerleasehold 7 13 13.9 15 
Leasehold 31 58 48.2 53 
Share 11 21 18.5 20 
Leasehold/share' 4 8 11.4 12

Total 53 100 92.0 100 

,'Includes i pure owner, includes 4 CLT holders. includes 2 morigage arrange­
ments. 

significant increases in rice yield widened te income gap 
between sharecroppers and leaseholders, whose rent was 
fixed by land reforn laws. Already in 1974, rent paid by 
leaseholders was only 191/( of their output. The share of 
leasehold rent Went down fLurther to 17% in 1979 (Table 13). 
These data suggest that the economic rent accruing to tile 
service of land, equal to its marginal value product and tile 
actual rent paid froni leaseholders to landlords, widened under 

tile institutional rigidity of the land rental market. Naturally, 
tile incone position of the leasehold Icnants. whose income 
increased by ihe ;amoutlnl of the gap between the economic rent 
and the actual rent. improved relative to that of tlie share­
tenants, w\,hose relnt payments increased proportionally with 
yield increases. This gap between tile economic rent and tile 
actual rent provided an economic basis for the emergence of 
a subtenancy arrangcmelt in which the tenant subrented a part 
(or the whole) of his operational holding to landless laborers 
and extracted from his sublessees a surplus of the rent revenue 
over tile payment to his landlord. 

Indeed, as shown in Table 12, the number of' plots 
subrented by leasehold tenants increased from 5 in 1966 to 16 
in 1976, altough subtcnancy was illegal (Republic Act 3844, 
Scction 27). Subtenancy arrangements could oe ciassiied 
into three types. The first is tile land pawning arrangement, in 
which the sublessor put his land in pawn to tile sublessee; in 
other words, the sublessee advanced a credit to the sublessor 
to establish a right to cultivate the land until the loan was 
repaid. The second was the leasehold arrangement, in which 

tile sublessor received a fixed rent from the sublessee: this was 

Table 12. Distribution of plots by tenure status, East Laguna 

Village, 1966-87. 

Plots 
Year Tenure status 

No. Percent 

1966 Owner 2 3 
Leasehold 12 19 
Sharecrop 
Subrented 

44 
5 

70 
8 

Total 63 100 

1976 Owner 3 3 
Leasehold 44 48 
Leaseho 44 48 
Subrented

Pawning arrangement 16 
5 17 

5 
Leasehold arrangement
Shop arrangement 

6 
6 

7 
5 

Sharecrop arrangement 5 5 
Total 93 100 

1987 Owner 7 9 

CLT 5 6 
Leasehold 41 50 
Sharecrop 20 24 
Subrented 9 11 

Pawning ar-angemenlLeasehold arrangement 54 65 

Total 	 82 100 
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Table 13. Average rent and yield of land under leasehold ten-
ancy, East Laguna Village, 1976-87. 

Leasehold Yield 
Year Season rent (kg/ha) (kg/ha) Ratio 

(1) (2) (1)/(2) 

1976 	 Wet 567 3213 0.18 
Dry 788 3852 0.20 

Total 1355 7065 0.19 

1979 Wet 590 3753 0.16 
Dry 887 4896 0.18 

Total 1477 8649 0.17 

1987 	 Wet 627 3505 0.18 
Dry 706 4296 0.16 

Total 1333 7801 0.17 

limited mainly to an arrangement between father and son as a 
step in the inheritance of land cultivation rights. The third was 
the sharecropping arrangement, in which the sublessorand the 
sublessee 	shared output and costs on a 50-50 basis, 

The incidence of subtenancy in this village, which in-
creased from only 5 cases in 1966 to 16 in 1976, decreased 
rather sharply to 9 in 1987 despite the wide gap between actual 
and economic rents. In 1980, one sublessor dared to appeal to 
the District Office of Agrarian Reform to the effect that he was 
the actual tiller of the land, to obtain a formal title of leasehold 
tenancy ',y forfeiting his lessors' title. Naturally, this inci-
dence strongly discouraged leaseholders from using subte-
nancy contracts thereafter, 

TRANSFER OF LAND CULTIVATION RIGHTS 

The subtenancy arrangements were developed as a device to 
bypass land reform regulations for adjusting operational farm 
size to family labor size. In addition, the land pawriing 
arrangement was used as a means of easing the credit con-
straint under the condition that neither the CLT nor the 
leasehold title was allowed to be used as collateral for institu-
tional loans. However, transaction costs for sublessors were 
high because of possible penalties upon discovery by offi-
cials. 

An alternative to the land pawning arrangement for land 
reform beneficiaries to mobilize finance from the usufruct 
rights on land is to sell their cultivation rights. Unlike the 
pawning arrangement, the sale of leasehold titles can be made 
legally (although sale of the CLT is illegal) if a seller is able 
to obtain the signature of his landlord to tileeffect that the 
landlord accepts voluntary surrender of the land from the 
selling tenant and agrees to designate the buyer as a new 
tenant. 

Both subtenancy and sale of leasehold titles increased 
from the late 1960s to the mid-1970s, corresponding to the 
implementation of Operation Leasehold (Table 14). During 
this period, the deflated price of a tenancy title tended to 
increase, while that of a land ownership title tended to de-
crease. This anomaly arose from the fact that the values of land 

ownership titles recorded in Table 14 were for those with 
tenants on the land. The buyerof the land had to pay the tenants 

to move in order to recover his right to the use of "top of the 
soil." 

After the mid-I 970s, while the incidence of subtenancy 

declined, as observed in Table 12. the sale of leasehold titles 
continued at a high level. Sales to nonvillagers increased. 
Leasehold land area sold by farmers in tilevillage exceeded 

the area bought by farmers in the village over a wide margin
(Table 15); this implies a large net outflow of land cultivation 
rights from villagers. Buyers ofthe leasehold titles were either 

original landlords or other relatively wealthy people in local 
towns engaging in urban business, employed in -overnment 
offices, or using money from overseas employment. They 

operated 	the farms with hired labor either under their direct 
management or under the supervision ol overseers. 

The increased sales of leasehold titles do not necessarily 
reflect impoverishment of small leaseholders and CLT hold­
ers. Of course, there are cases in which seilers lose their titles 
and slip down to the rank of landless laborers as a result of 
excess consumption or misfortunes such as crop damage and 
sickness. But, there are also cases in which they try tormobilize 
funds for starting nonfarm businesses, going abroad to work, 
or imparting higher education to children; these repre;ent a 
process in which land reforn beneficiaries transform them­
selves from tillers of land to the nonfarm middle class. Indeed, 
it is a common dream of villagers to escape from the drudgery 
of ricefieids to "clean-nailed" jobs. This-dream seems to have 
strengthened as urban influences increased. 

OCCUPATIONAL STRUCTURE 

So far we have observed the process by which the population 
oflandless laborers increased relative to that offarmers in East 
Laguna Village. To recapitulate. the development and diffu­
sion of MV technology based on well-developed irrigation in­
frastructure increased labor demand for rice fanning. This in­
crease was met by both natural population growth within the 
village and immigration to the rice belt from the surrounding 
upland areas. Partly because of increasing scarcity of land and 
partly because of land relorm regulations on tenancy con­
tracts, the possibility for aew entrants to the village labor 
market to become farm operators by renting land decreased. 

These developmentsare reflected in changes in the distri­
bution of the economically active population (13-65 yr) from 
1974 to 1987. During that period, the share of econnmically 
active males whose major occupation was self-emp.ayment 
on their own fams decreased from 47 to 21%, while the share 
of those engaged mainly in hired rice farming increase, -om 
19 to J8% (Table 16). As many as 16% of active members in 
the farner households engaged in hired rice farming as their 
major occupation in 1987, but none of them did so in 1974. 
That seems to refle,:1 the growing difficulty of adjusting farm 
size in response to the increase in family size as discussed in 
the section on Population pressure. The concentration of 
landless household members in hired rice farming increased 
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Table 14. Sale of land ownership and tenancy titles, East Laguna Village, 1959-87.1 

Sale of land ownership title Sale of tenancy titleb 

Value (P/ha) Value (P/ha) 

Year No. Area 
(ha) 

Current Deflated 
by price 
index, 

No. Area (ha) Current Deflated 
by price 
indexc 

1959 0 0 1 1.0 150 792 
1960 0 0 1 2.4 125 594 
1961 0 0 - 0 0 - -

1962 1 3.0 6,333 26,159 0 0 -

1963 1 1.3 7,692 25,203 1 2.0 1,500 4,915 
1964 1 3.5 5,429 15,173 0 0 
1965 0 0 - 1 3.0 433 1,286 
1966 1 1.0 11,000 31,673 0 0 - -

1967 0 0 - - 1 1.5 467 1,345 
1968 1 1.5 18,000 47,506 3 3.9 611 1,612 
1969 I 0.8 14,667 35,730 3 2.5 980 2,387 
1970 1 2.0 9,500 23,142 4 6.4 2,100 5,116 
1971 1 2.5 10,000 20,653 0 0 - -

1972 2 1.4 12,143 19,229 4 5.0 1,300 2,059 
1973 1 1.0 15,000 19,521 2 3.5 3,086 4,016 
1974 0 0 - 2 3.1 4,113 4,294 
1975 1 0.4 15,600 15,600 4 5.1 4,068 4,068 
1976 0 0 - - 1 1.2 6,667 6.530 
1977 - 2 (2) 3.0 (3.0) 10,000 9,406 
1978 2 (2) 6.6 (6.6) 10,500 10,179 
1979 1 (1) 0.75 (0.75) 10,000 9,406 
1980 2 (2) 4.0 (4.0) 10,000 8,797 
1981 1 (1) 1.5 (1.5 9,333 7,268 
1982 2 (2) 1.94 (1.94) 12,886 10,034 
1983 0 0 3 (2) 2.15 (1.9) 14,000 9,172 
1984 0 0 1 0.50 10,000d 4,222 

0 0 1 1.0 15,000 6,333 
1985 0 0 4 (3) 7.0 (4) 15,000 4,782 

0 0 - 1 1.0 11,000 3,507 
1986 
1987 

1 
1 

1.75 
0.5 

85,000 
80,000 

30,244 
28,865 

2 
-

(1) 2.0 (0.5) 17,500 6,227 

'From 1959 to 1961, 1US$ =P2.02; from 1962 to 1969, 1US$ averaged P3.91; from 1970 to 1975 the value increased from P5.91 to P7.25, 
increasing an average of P.47 per year; from 1976 to 1979 1US$ averaged P7.40. Values thereafter were: 1980, P7.90; 1981, P7.90; 1982, 
P8.54; 1983, PI 1.11; 1984, P16.7U; 1985, P18.61; 1986, P20.39,1987, P20.57. 'Sales to nonvillagers are shown in parentheses. 'The rough 
rice price index for the Southern Tagalog area (1975 = 100). "Relatively lower because itwas purchased from father. 

Table 15. Matrix of land transfers (no. of traisfers) ° through sale/purchase of leasehold titles, 

East Laguna Village, 1977-87 totals. 

Bought by 

Farm size Villager of farm size class Nonvillager 
class (ha) - Total 

<0.9 ha 1-1.9 ha 2-2.9 ha 3-4.9 ha >4.9 ha Landlord Other 

Sold by villager 
<0.9 ha 1 1 1 5 7 15 

(0.25) (1.5) (1.0) (6.2) (10.5) (19.45) 
1 - 1.9 ha 1 1 2 1 5 

(1.0) (0.5) (4.5) (1.0) (7.0) 
2 - 2.9 ha 
3 - 4.9 ha 
>4.9 ha 1 1 

(2.0) (2.0) 
Sold by nonvillager 

Total 2 2 1 1 7 9 22 
(1.25) (2.0) (3.0) (1.0) (10.7) (13.5) (31.45) 

'Hectares transferred are shown inparentheses. 
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Table 16. Percentage of persons Ineconomically active male population (13-65 yr) by occupation, East Laguna
Village, 1974, 1980, and 1987. 

1974 1980 1987
 

Occupation Farmer Landless Total Farmer Landless Total Farmer Landless Total 
N=99 N=52 N=151 N=87 N=110 N=197 N=114 N=158 N=272 

Major occupation 
Rice farming

Self-employed 71.7 0 47.0 58.6 0 26.0 50.0 0 20.9
Hired 0 53.8 18.6 9.1 74.6 45.7 15.8 70.9 47.8

Duck raising 6.1 32.7 15.2 1.2 3.6 2.5 1.8 0.6 1.1 
Fishing 0 0 0 0 1.8 1.0 0 3.8 2.2
Tricycle driver 0 0 0 1.2 0 0.5 0.9 1.9 1.5 
Vendor 0 1.9 0.7 1.2 0 0.5 0 0.6 0.4
Buy and sell 0 0 0 0 0 0 0 0.3 0.7
Native doctor 0 1.9 0.7 0 0 0 0 0 0
Carpentry 0 3.9 1.3 1.2 3.6 2.5 0 1.9 1.1
Salaried worker 4.0 1.9 3.3 8.0 4.6 6.1 6.1 6.3 6.2
Schooling 16.2 3.9 11.9 19.5 8.2 13.2 21.9 10.8 15.5
None 2.0 0 1.3 1.2 3.6 2.5 3.5 1.9 2.6 

Total' 100.0 100.0 100.0 101.2 100.0 100.5 100.0 99.0 100.0 

Minor occupation 
Rice farming


Self-employed 6.1 0 4.0 8.0 0 3.6
 
Hired 14.1 21.2 16.6 10.3 4.5 7.1
 

Duck raising 17.2 11.5 15.2 9.2 10.9 10.2
 
Cattle raising 0 0 0 1.1 0 0.5

Fishing 0 1.9 0.7 14.9 16.4 15.7
 
Tricycle driver 2.0 0 1.3 6.9 1.8 4.1
 
Vendor 0 0 0 0 0.9 0.5
 
Native doctor 0 0 0 1.1 0 0.5
 
Carpentry 0 0 0 13.8 8.2 10.7
 

"Totals may not be exactly 100.0 due to rounding. 

from 54%, in 1974 to 71%4 in 1987, partly because of the activities were still rare in 1987 because the inroad of this 
increased labor demand for rice work and partly because ofa subcontract arrangement to the village lagged significantly
shrinkage in duck raising due to the feed shortage. The behind the villages along the highways, but there are clear 
growing concentration in rice work applied to the female signs that it has been increasing rapidly. 
population as well (Table 17). 

Concurrently, the village experienced significant increases INCOME LEVELS AND DISTRIBUTION 
in nonfarm econonic activities, especially after the highway Finally, we examine changes in the levels and the distribution 
improvements in 1977-79. Casual employment i construc- of income aniong households in the village as a result of 
tion (carpentry) in nearby towns and even in Manila became economic, social, and technological changes observed so far. 
an important source of income for miany villagers, if not the 
major source. The numberotfvillagers pertmanently employed Wage rates 
as salaried workers in local firms and government offices also To understand changes in income levels and distribution, it is 
increased significantly, corresponding to the increased educa- useful first to examine trends in wage rates. Comparable time­
tional level of villagers (Table 18). series data on farm wage rates for land preparation and rice 

Parallel to the increases in nonvillage employment op- transplanting in the village are available for 5 yr from 1966 to 
porttnities, nonfarm economic activities within the village 1987 (Table 19). The nominal wage rates increased rapidly,
increased. From 1974 to 1987, the number ofsari-sari stores due mainly to inflation. The increase in the wage rate for land 
increased from 3 to 12. aml the number of tricycles owned by preparation was slower than that for transplanting, reflecting
villagers increased from 3 to 9. In addition to these service mechanization in the former process. 
activities, manufacturing activities such as dressmaking and Contrasting pictures emerge in the trends in real wage
handicrafts production increased through a subcontract ar- rate, depending on the choice of deflator. Application of the 
rangement by which corporations in Manila supplied niateri- rice price index results in increases in real wae rates by 19% 
als to womei, in village households for processing, and paid for land preparation and 42% for transplanting from 1974 to 
then at apict rate for finished products. The manufacturing 1987. However, if the consumer price index (CPI) outside 
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Table 17. Percentage of persons ineconomically active female population (13-65 yr) by occupation, East Laguna 
Village, 1974, 1980, and 1987. 

1974 1980 1987 

Occupation Farmer 
N=106 

Landless 
N=55 

Total 
N=161 

Farmer 
N=80 

Landless 
N=96 

Total 
N=176 

Farmer 
N=107 

Landless 
N=144 

Total 
N=251 

Major occupation 
Rice farming 

Self-emp;oyed 18.0 0.0 11.8 7.5 0 3.4 2.8 0 1.2 
Hired 0 21.8 7.5 5..0 25.0 15.9 2.8 20.8 13.2 

Duck raising 0.9 1.8 1.2 13.8 8.3 10.8 6.6 0.7 3.2 
Sari-sari store 4.7 1.8 3.7 8.7 3.1 5.7 7.5 4.2 5.6 
Vendor 0 1.8 0.6 0 0 0 3.7 3.5 3.6 
Dressmaking 0.9 0.0 0.6 5.0 2.1 3.4 3.7 2.8 3.2 
Handicrafts 0 0 0 0 1.0 0.6 0 0 0 
Rice milling 0 0 0 0 0 0 0 0.7 0.4 
Native doctor 0 0 0 0 0 0 0 0.7 0.4 
Maid 0 0 0 0 4.2 2.3 2.8 4.2 3.5 
Salaried worker 4.7 0 3.1 3.7 2.1 2.8 8.4 2.0 4.8 
Overseas worker 0 0 0 0 0 0 1.9 1.4 1.6 
Schooling 13.2 7.3 11.2 23.8 12.5 17.6 16.8 8.3 11.9 
None (household) 57.6 65.5 60.3 32.5 41.7 37.5 43.0 50.7 47.4 

Total 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 

Minor occupation 
Rice farming 

Self-employed 20.8 0 13.7 3.8 0 1.7 
Hired 15.1 25.4 18.6 3.8 13.5 9.1 

Duck raising 10.4 3.6 8.1 10.0 8.3 9.1 
Sari-sari store 0 0 0 2.5 1.0 1.7 
Vendor 0 0 0 1.2 2.1 1.7 

Table 18. Percentage of adult population (21 yr and above), by educational level, East Laguna 
Village, 1974 and 1987. 

Male Female Total 
Educational 
attainment 1974 1987 1974 1987 1974 1987 

N=112 N=180 N=103 N=182 N=215 N=362 

No schooling 14 3 9 5 12 4 
Primary 

Grades 1 -4 42 32 39 30 41 31
 
Grades 5-6 22 30 37 34 29 32
 

Secondary 
(Grades 7-10) 14 21 8 16 11 19 

College 
Grades 11 - 12 8 7 7 5 7 6 
Grades 13 -14 0 7 0 10 0 8
 

Total 100 100 100 100 100 100
 

Manila is used. significant declines in real wage rates are agricultural laborers is ambiguous, because they gained to the 
discovered. This difference implies sharp declines in the price extent that they were net buyers of rice while they lost to the 
of rice relative to the CPI. extent that their wages were paid in kind (especially for 

A major factor underlying the relative decline in the rice harvesting); also, low rice prices reduced the demand for 
price appears to be the increase in global rice supply due to hired labor in rice production. 
successful developments in MV technology, not only in the 
Philippines but also in many other countries in monsoonal Household incomes 
Asia. Thus, a major benefit from progress in rice production We now estimate changes in the levels of household income 
technology was transferred from producers to consumers in from 1974 to 1987. Because it was difficult to collect detailed 
the forn of reduced rice prices. The position of landless income data from single-visit surveys, ourestimatesofhouse­
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Table 19. Changes in wage rates (P/d) , East Laguna Village, incomes were calculated by assuming the same ratios of paid­
1966-87. out Costs to output values for respective households as lor the 

Item' 1966 1974 1976 1980 1987 wet se,.son. Incomes froln other agricultural enterprises were 
equated simply to tile sale values withoutt subtracting paid-out 

Nominal wage costs, this procedure tends to overestimate nonrice-farming 
Land preparation 4.5 12.0 13.0 20.0 40.0 

(38) (100) (108) (167) (333) inconies. EIstimates of income from nonlarm enterprises re-
Transplanting 3.4 8.3 8.4 13.0 33.0 lied on survey respondents' own estimates of total revenues 

(41) (100) (101) (157) (398) minus paid-o0it costs. 
Real wage (detlated by 

rough rice price) The household income levels thus calculated are comn-
Land preparation 11.3 12.0 12.7 16.7 14.3 pared in tens t4average incomes, both per household and per

(94) (100) (106) (139) (119) household nember, for all households as well as for three 
Transplanting 8.5 8.3 8.2 10.8 11.8 

(102) (100) (99) (130) (142) honsehild gr1tq~S separately (ale 20). It niayaplvaranla-
Real wage (deflated by ous that the rate of increase in average incomle for all house-

CPI) 	 holds was lower than those of all tile three household groups. 
Land preparation 19.7 12.0 11.1 10.6 8.0 

(164) (100) (93) (88) (67) This anoraly is explained by sharp increases in the shares of 
Transplanting 	 14.8 8.3 7.2 6.9 6.6 relatively low-income landless workers in tile total number of 

,178) (100) (87) (83) (60) households as well as in total population, which piulled down 

Rough rice price the averages for all households: this effect is much larger in 
(P/kg) 0.40 1.00 1.02 1.20 2.80 per-capita comparisons than iil per-household comparisons 

CPI outside Manila because of' decreases in the average fIanily size of large 
(1974 = 100) 22.9 100 117 189 503 

Rough rice price/CPI farmers relative to small I'arners ind landless workers as 
(P/kg) 1.74 1.00 0.87 0.63 0.56 observed in Table 7. 

Similar to comparisons in thle wage rates. much higher
100%. 'CPI = jNumbers in parentheses are percentages based on 1974 = 

consumer price index. rates o" increase iii real income levels are calculated fronl the 
use of the rice price index as a deflator than from the CPI 

hold incomes from self-employed activities are admittedly (Table 20). However. unlike the wage rates, even when the 
very crude. Farmers' incomes from rice farming for a crop CPI was applied the average real income of each household 
season (wet season) immediately preceding the survey period groulp did not decline. The average real income of landless 
were estimated by subtracting from the values of rice output workers increased by 1614 on a per-household basis and 19% 
the costs paid to external entities, while tile dry season's on a per-capita basis, despite significant decreases inl the real 

Table 20. Household incomes, East Laguna Village, 1974 and 1987. 

Income per Income per household 
household member 

Item 
1974 1987 1987/ 1974 1987 1987/
(P/yr) (P/yr) 1974 (P/yr) (P/yr) 1974 

Nominal income 
Large farmers 10,973 65,425 5.96 1,463 11,478 7.85 

(100) (100) (100) (100) 
Small farmers 5,082 27,365 5.38 924 4,486 4.85 

(46) (42) (63) (39) 
Landless workers 2,401 14,059 5.86 490 2,929 5.98 

(22) (22) (34) (26) 
All households 5,300 22,240 4.20 917 4,277 4.66 

' Real income (deflated by rough rice price) 
Large farmers 10,973 23,366 2.13 1,463 4,099 2.80 
Small farmers 5,082 9,773 1.92 924 1,602 1.73 
Landless workers 2,401 5,021 2.09 4,901 1,046 2.13 

All households 	 5,300 7,943 1.50 917 1,528 1.67 

Real income (deflated by CPI)b 
Large farmers 10,973 13,007 1.19 1,463 2,282 1.56 
Small farmers 5,082 5,440 1.07 924 892 0.97 
Landless worKers 2,401 2,795 1.16 490 582 1.19 

All households 	 5,300 4,421 0.83 917 850 0.93 

'Percentage incomes, with large farmers' income set equal to 100, are shown in parentheses. In 1974, 1US$-= P6.79; 
in 1987, 1US$ = P20.57. 'Deflators are the same as for Table 19. 
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wage rate based on the CPI. That indic',ri s that the possible 
decline in the real wage rate was more than compensated for 
by increases in employment opportunities,

While the development and diffusion of MV technology 

undoubtedly increased employment ot hired labor from both 
the increased total labor deniand and tile reduced family labor 
supply (Roumasset and Smith 198 1.Smidi and Gascon 1979). 
it isdoubtful whether it increased at a ,nfficiently rapid rate 
to counteract the decline in real wage rate. More important 
appears to be the increase in nonfarm eniloyment opportuni-
ties. !ndeed. tile share of landless hoUsehold inIcome froni 
nonfaMl sources, including both self-employment aid hired 
employment, increased from 131'(, in 1974 to 45%4 in 1987 
(Table 21). 

The increased dependency on nonfarmn income was espe-
cially promIlneed for landless worker, but it also occurred in 
farmer households. There is a sharp contrast between large 
and snall farners in the ways by which the share of nonfarl 
income increased: while small farmers increased nonfarm 
incomes mainly from self-employed activities such as sari-
sai store and tricycle operations. large farnmers relied mainly 
on salaried employlnen; in urban factories and offices. Also, 
il large farrmers' households the share of grants il their 
income increased sharply: this increase resulted mainly from 
large remitances from their family members working abroad 

LIllin such places as the GulfStates. The high dependency of large 
farmiers" incomes on local salaried jobs and remittances from 
abroad reflects the relatively hilh edlucalionial level of their 

hiildren. 
The rates of change in per-household income from 1974 

to 1987 were not so different among the three hcuseliold 
groups (Table 20). Meanwhile. the average family size of' 
large farmers decreased relative to those of sniall farlers and 
landless %,orkers. resulting in a widcned income gap between 

Table 21. Percentage composition of household income by 
source, East Laguna Village, 1974 and 1987. 

Farmer 

2 ha and Lat, lless
 
Income source above < 2 ha worker Average 


1974 1987 1974 1987 1974 1987 19741987 

Self-employed 
Rice 84.5 44.3 66.5 38.7 0 0 63.4 25.3 
Others 6.9 8.8 18.0 10.2 25.8 4.8 13.6 7.8 
Nonfarm enterprise 3.1 U 5.9 27.0 8.2 18.0 5.1 j.0

Commerce, 2.7 2.9 4.3 20.6 8.2 12.7 4.2 12.3TransportO 0.4 2.1 1.2 5.0 0 2.5 0.6 2.9 
Manufacturing, 0 0 0.4 1.4 0 0.8 0.3 0.8 

Hired wage earning
Farm work 1.8 8.8 8.0 12.8 58.8 45.9 14.4 24.8 
Nonfarm 3_7 19. .0 AU5 29.0 200 
Casual work 0 1.2 i.6 3.7 4.5 14.9 1.2 8.1 
Salaried 3.7 17.8 0 4.3 0 14.1 1.8 11.9 

GrantO 0 14.1 0 3.3 2.7 4.3 0.5 6.1 

'Sari-saristoresand vending/marketing. 'Trrcycles. Rice milling, dressmaking,
and handicraft production. 'Includes remittances. 

large farmers and other household categories. The average 
per-capita incomes of largers famers increased faster than 
those ol small farmer. and landless workers, partly because 
the average income eaig ',city of their family labor 

increased, as reflected in tile increased share of their incole 
from salaried employment. IIowever. a more important factor 
appears to be tile increased land rent accruing to large lease­
hold tenants, for whom rent payments to landlords were fixed 
by land reform pnrograms despite major gams ii rice yield. 

Without lind reforn progranis. tile income gap between 
farlers and landless \vorkers would have been significantlV 
smaller, especially in the situation of declining rice prices in 
real terms, while the gal letween tenant farmers and landlords 
would have undoubtedly been mnuch larger. 

Overall, this village experienced no appreciable change 
in the size distribution of' household incomes, with tile Gini 
:oefficient remaining almost constant from 1974 to 1987 

Table 22. Size distribution of household incomes, East Laguna 
Village, 1974 and 1987. 

Share of income (%) 
Income quintile 

1974 1987 
I (top) 53.6 51.5 
11 18.8 22.5 

14.9 13.7IV 8.1 8.6 
V (bottom) 4.6 3.7 

Gini coefficient 0.467 0.478 

1974 -- 1987 
Income (%) 

1oo 

60 ­

40­

2o 

0 - ­

0 20 40 60 80 100 
Households I%) 

3. Lorenz curves to compare the size distributions of
household incomes in East Laguna Village between 1974 
llnt 1987. 
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Table 23. Percentage distribution ofhouses by type, East Laguna Village, 1974 and 1978. 

Farmers with farms 

2 ha and above Below 2 ha Landless workers Total 
Type of house 

1974 1987 1974 1987 1974 1987 1974 1987 
N=24 N=15 N=30 N=38 N=41 N=103 N=95 N=156 

Permanent' 46 53 13 26 2 13 17 20 
Semipermanent" 42 32 44 34 27 19 36 24 
Temporary, 13 15 43 40 71 68 47 56 

*Made o&concrete, wood, and galvanized sheet iron. Does not include one ofthe materials used inpermanent houses. 
'Made ofbamboo and leafmaterials, using aminimum of lumber. 

(Table 22), and as illustrted by no visible shift in the Lorenz 
curve (Fig. 3). Although cotnpal..01S of the size distribution 

of incomes on a per-household basis tend to underestinmate the 

inequality in incomes per capita due to differential changes ill 

family size. the income inequality within this village does not 
appearhave uChas expected due to tie strongincreasedaS 
appear to haeicesd smc1sexetddetotesrn 

population pressure and 1o land refolrm programs, which favor 
large tenant farmers. In the distribultiOn of houses, an indicator 
of living standard, there is no clear indication that farmers' 

houses inproved disproportionately more than landless work-

ers' houses (Table 23). It seems reasonable to identify iii-
creased nonfan employment opportunities as the major 

factor that prevented incone inequality in this village from 

worsening under miounting population pressure. 
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APPENDIX 

Questionnaire for the 1987 East Laguna Village Survey 


VILLAGE SURVEY 

Name of interviewer: 
Date of interview: 
Na m e o f family h ead : 
Name of person interviewed: 

(his or her status in family): 
Major occupation: 
Major sideline enterprise: 

1. Family 	status 

Name, 	 Relation to 
family head 

.. 
.._ .. Heal---d-.... 

Wife---------

........Son(s):.
 

Sex 

2. Assets 

Item Unit Quantity Brief description 
Animals 

.... Carabao 

Cattle 

ChickesChickens 

Ducks 
___................Others.(specify). .. . .... . ...
 

Age Major 
occupation
 

. ... .. .. ...- ............ . ........
 

. . .. "
- .
 
.. . ....- .. .-.. 


- ............ . . ... ........
.. .... Da ug hter(s) : - - - ­
..... -....... .. . .. -... . ...
.. 


SNonfarm 

;-_Others,(specify) - - -- ---

'Include nonfamily members living in the same household. 

...........
.,-Others (specify). .. ...... . . _ 

h-... . -----------
..... 	 ....
 
Machinery and implements 

Tractrwitaccssoris___. ....

Tractor.. with accessries 
Animal plow ­

harrow 

Sprayer 


Weeder_
 
Others (specify) ..
 

3. Income from nonrice sources 

Source Inkind 

....
 

_-


Incash Remarks 

Sales of agriculturalpoducion_ ____..__ 

Ducks_ _ _ 

- -

_ 

______'___.. 

_ _ _ _ 

_____. 

_ 

___production___ 

-­ Others_(specify) 

--........ 

enterprises
(specify) 

_ 

--------

Wages (specify earners) 

Others, 
(specify) 

'Include grant. 
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4. 	 Family history with regard to tenure status 6. Tenure status of rice farming area by plots (for 1987)
 
(for farmers only).
 

Date of settlement in the village:
 
Relation of the settler to the present family head: N.,mber of landlords concerned (including farmer himself)__
 
Residence of the settler before the settlement:
 
Major reason(s) for the migration: Item Plots by ownership/tenure status
 
Occupation and tenure status* before the migration: 1 2
 
Tenure status* at the time of settlement: .....
 
Date of independence of the present head from his Area (ha) .
 

parents: Landowner V
 
Tenure status* at the time of independence: Landowner name
 

addressChanges in tenure status since 1977 
Holding statusa - . - ... .. .... . 

Date of change Tenure stat s Remarks ....... . ........ 
_ _ _ _ _Dat!e 	 of_acquisition . . . ....... .. .. .
 

From whom? 	 nameb 

status, 
address
 

Tenure category* at present: 	 How much was paid? (Ifpaid)d-

Other remarks: 	 Major reason(s) for the 

acquisition (specify) - - I
 
*Tenure category: (multiple entries according to area sizes) Duration of the contract
 

LN : Land owner noncultivating 	 (ifte -anted)" --..... .. . .... .......
 
0 : Owner operator Type of the contract'
 
AO :Amortizing owner 
 Rent (for rented areas only): 
L 	 : Leaseholuer A. Lease
 

(cavans) dry
S : Sharecropper 
wet
 

SL Subtenait in leasehold arrangement total
 

SS Subtenant in share arrangement 	 Are all production costs 
SM Subtenant in mortgage arrangement 	 shouldered by the farmer?9 -

W Landless worker 	 In case of bad crop, how is
 
the rent treated?"
 

SBRN : Subrenter noncultivating 	 B. Sharecropping (%)SBR 	 Subrenter cultivating (Ex. LSBR) Crop-sharing ratio for tenants 

SBE 	 Subrenter (Ex. S/SBE.L; a sharecropper with Cost-sharing ratios for tenants
 
subrented area under lease) seed
seed
 

land preparation 

transplanting I 
5. Landholding (for farmers only) 	 fertilzer andchemicals 

1987 area (ha) 	 weeding, 

Owned Rented harvesting and threshing--
Farming area hauling 

Irrigated rice . . .. . . . . 
Rainfed rice irrigation fee 
Upland land taxTree crops (specify) 	 ...... ...... .. ..

C. To whom rent is paid: 
name1987 subrented area (ha) name 

Rented but subrented area 	 status' 
Irrigated rice address 
Rainfed rice _ 

Upland continuedTree crops (specify) 

1987 area (ha) 
Owned but rented area 

Irrigated rice 
Rainfed rice 
Upland 
Tree crops (specify) 
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Item Plots by ownership/tenure status 
1 2 

Changes in tenure status after 

the acquisition (for tenanted
 
areas, if present): 


1. Date of the change 

2. 	Tenure status before the 

change 


3. 	Major reason(s) for the change 
(specify) 

4. 	 Differences in rent before and 
after (in average cavans) 

dry 

wet 

total 

5. Total rice output at the time of change 

dry 

wet .. .. 

total 

Other information on land transaction 

Type of transaction, 

Time of transaction . . . .
 
Names of persons concerned
 
Area .. 


Value 


Remarks 

0= owned, L =leasehold, Sub.L = subleasehold, S sharecropping, Sub. S 
subsharecropping. Sub.M - subtenant under mortgaging. 'ln case where the 
landholding was from the firner's father or relative, specify it. 'Landlord. Tenant. 
In case of "Tenant". specity tenure status, and katiwalaor namumuwisan. 'For 
owned areas, the value of purchased land. For tenanted areas, the value of 
tenancy right. Both in current prices. 'If permanent ontract. P. It temporary 
contract, write the number of seasons or years. Ifthe .ontract is exceptionally 
special, specify the relations. 'Paper contract. Oral contract. rYes" or "no." It 
"No", specify what production costs are paid by the landlord, Ifthere are special 
arrangements, specify the relations. 'Specify the treatments. Ifthere is no special 
arrangement on this, write "No." Enter "himself" if the one interviewed is the 
owner. 'Transaction uf: landownership, cultivating right, mortgaging, others 
(specify). 

7. 	 Rice area and rice production, 1986 wet and 1986/87 dry seasons 
(For farmers only) 
-
Item 	 1986 wet 1986/87 dry 

Area (planted/harvested) (ha) / I 

Dominant tenure status 

Production Total 

(cavans) Harvester's share 

Thresher's share 

Seed for next crop 

Others 

Landlord's rent 

Operator's share 

8. 	Rented/subrented area by plots (for 1987) 
(For those who rent or subrent land to others only) 

Number of tenants concerned 

Item 	 Plots by tenant/tenure status 

1 2 

Area (ha) 
Landowner" name 

address 

A. 	 Relations with landowner 

Tenure strains 

Date of the acquisition 

From whom? name 

status 

address 

How much was paid? (if paid) J 

.Durationof the contract 

Type of the contract 

Rent (to the landowner): 

1. Lease (cavans) dry 
wet 

total 
Cost sharing and bad crop 

rent reduction arrangement 
(if present, specify) 

2. 	 Sharecropping 
Crop sharing ratio for the 
(sub-) rentee (%) 

Does the landowner share 
part of production costs? 
(If yes, specify the sharing 
ratios in B) 

B. 	Relations with tenants 

Tenure status 

Date oi the initiation of 
the contract 

Major reason(s) for (sub-)
rented (for the subrentee,
specify) 

Duration of the contract 
Type of contract 

To whom? (sub-) name 
rented? 

address 

Rent (from the subrentee): 

1. Lease (cavans) dry 

wet 

total i 

Cost share for the (sub-) 

rertee (if present, specify) 

Bad crop rent reduction 
.------.... .... . arrangement 

Unit price of rice (P/cavan) . .. . ...- _ 

continuedMajor variety planted 
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.... 
Item Plots by tenant/tenure status 

1 2 

2. 	 Sharecropping (0%) 

Crop sharing ratio for the 
(sub-) rentee 

... .. 
Cost sharing ratios for the , 
(sub-) rentee: 

seed IHarrowing 

land preparation 

transplanting 

fertilizer and chemicals 
weeding . -.. .--I .. . 

harvesting 

hauling --

irrigation fee 

land tax 

Remarks, 

'Enter "himself" ifthe one interviewed isthe owner. 'lfthe landowner shares parts 
of c'is or output with subrentee and subrenter, specify the shares among them. 
-Clarify who is the decisionmaker in farming subrented area. If the subrented 
area is further subrented to another, specify the relation. 

9. 	Subrented area by plots for 1987 
(For those who subrented land to others) 

ltprm 	 Plots by tenant/tenure status 

1 2 

Area (ha) 

Landowner name 

address 
Tenure status (to landowner) 

Duration of the contract 
(to landowner) 

Tenure status (to subrentee) 

Duration of the contract 
(to subrenlee) 

To whom? name 

address 

Rent: 
(cavans or %of output) 

To the landowner 

From the subrentee 

Remarks: 

IRPS No. ! .2. August 1990 

10.Wate rates for rice production activities. 

1986 wet 1986/87 dry 
Item -. . . . . 

P/day Food P/day Focd 

Repairing and clearing dikes 

Seedbed preparation 
-.. . ---. .'--. ..--.. .. 
Plowing 

Transplanting -

Fertilizer application. .. ... 

Spraying chemicals 
WeedingHa v s ig.... n . . . t .. I .. .. . . .. 

Harvesting and threshing 

Rice processing 

Drying 

1986 wet 1986/87 dry 

P/day P/ha P/day P/ha 

Rental payments for: 
Tractor only _ ___ 

Tractor and operator _ _ _ 

Tractor operator and fuel _ _ _ 

Carabao only y _ _ 

Carabao and operator _ _ _ 

Payments for threshing 
_ _ __ 

machine 
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