
Demographic dynamics in a rice village in the Philippines from 1918 to 2018

プロジェクト報告

Demographic dynamics in a rice village in 
the Philippines from 1918 to 2018 1） 

Kei Kajisa 2）

Yasuyuki Sawada 3）

Yuki Higuchi 4）

August, 2020 

1. Introduction

　Demographic dynamics is one of the fundamental transformations that a society 

undergoes in the course of economic development. This paper investigates long-term 

demographic changes in a rice village in the Philippines for a century, from 1918 to 

2018, with a particular focus on recent years, from 2000 to 2018. A demographic 

analysis can be carried out at different levels, ranging from a national or regional 

level, then to a village or a city level, and further to a household level. We focus in 

this paper on village-level changes in order to explore how a rural community 

transformed its demography through the experience of a sequence of developmental 

events starting from agricultural innovation （e.g., Green Revolution）, an increase in 
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farm-derived incomes, an improvement in human capital, and then to an increase in 

non-agricultural employment opportunities, which generates further increases in 

incomes. As explained later, the village that is considered in this study is located on 

the outskirts of Metro Manila, and has transformed its structure from a pure agrarian 

village in the past to a village with abundant non-agricultural employment 

opportunities. The features of these analyses may be regarded as constituting a 

transformation that is typical for suburban villages. We examine three major 

indicators： （1） population growth, （2） births, deaths, and migration rates, and （3） 

population pyramids. 

2. Study Site and Data

2.1. Study Site

　The features of the study site are explained in detail in previous studies. A relevant 

explanation for this study from Kajisa （2007） is shown below, which covered the 

events until 2001.

　“The study village is located about 70 km southeast of Manila, facing the east coast 

of Laguna de Bay, the largest lake in the Philippines （Figure 1）.  It was first settled 

in the 1880s, and continued its history as a rainfed rice monoculture village. Major 

innovations in agricultural technology began in the late 1960s with the arrival of the 

Green Revolution at this village, doubling the rice yield in a decade. The continuous 

release of new modern varieties and their replacement of the older ones kept the 

momentum of the Green Revolution going until the early 1980s. Throughout this 

period rice farming continued to be the dominant production activity in this village.” 

　“In the late 1970s, major improvements in highway systems, which connect the 

village to Manila and other major cities, were made. The villagers were able to access 

non-agricultural job opportunities available at the newly industrializing area in the 

west coast of Laguna de Bay （Figure 1）.”  

　“In the 1990s, following the rapid growth in neighboring ASEAN countries, 

relatively cheap but high quality labor in the Philippines attracted foreign direct 
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investment in labor intensive manufacturing. This progress was accelerated by the 

establishment of industrial parks along the coast of Laguna de Bay.”

　After 2001, the expansion of non-agricultural employment opportunities has 

continued at a faster pace, particularly since the 2010s. The average annual GDP 

growth rate, which was 4.5% during the 2000–2009 period, increased to 6.4% during 

the 2010–2019 period, mainly driven by growth of the service and manufacturing 

sectors （World Bank, 2020）. This has accelerated the outward-migration of educated 

children from the village to urban areas. At the same time, the village has attracted 

inward-migration from distant areas, as the location of the village is convenient to 

commute from to large cities around Metro Manila. Opportunities for overseas work, 

which has been important for the economy of the Philippines and existed even before 

the year 2000, became more prominent in the 2000s. Regarding the village 

infrastructure, a large portion of coconut groves in the village were converted to 

residential subdivisions in the early 2000s. This accelerated inward-migration to the 

village, and this inward-migration continued until all lots were sold. 

2.2. Data

　Table 1 shows the chronology of the surveys conducted in East Laguna Village.  

The earliest documented survey in the village dates back to 1966, when a Japanese 

geographer, Hiromitsu Umehara, conducted a complete enumeration survey that was 

reported in Umehara （1967）. Including Umehara’s initial survey, 18 rounds of surveys 

were conducted in the village. Most of the surveys, from the 2nd round in 1974 to the 

12th round in 1997, were conducted by Hayami and/or Kikuchi, and were well 

summarized by Hayami and Kikuchi （2000）. In this paper, the chronology and 

interpretations prior to 1997 are based on their book. The subsequent surveys since 

the 13th round in 2001 were carried out by younger researchers. Analyses of the 

data from the 13th round in 2001 to the 18th round in 2018 constitute the new 

contributions of this paper.
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3. Demographic Dynamics

3.1. Population Growth

　Table 2 shows the changes in population and paddy areas from 1918 to 2018. The 

population statistics prior to 1997 were estimated by family reconstruction, based on 

the recall of existing households in the 1987 survey （Hayami and Kikuchi, 2000）. The 

figures after 2001 are based on the survey data of the specific survey year. The 

features are summarized as follows.

⃝ This village is relatively new, with settlement having begun in the 1880s. 

Population growth in the village during early period, from 1918 to 1966, was very 

high, at an average rate close to 5% per year. “Such a high rate reflected a large 

inflow of population together with fast natural growth in the settlement process, 

especially before 1940s, when new lands were brought rapidly into cultivation 

（Hayami and Kikuchi, 2000）.”

⃝	 There were two major developmental events in the village in the late 1950s and 

late 1960s that significantly increased the capacity of the village to feed its 

people. Firstly, the extension of a national irrigation system to the village in 1958, 

which transformed the rice system from rainfed single cropping to irrigated 

double cropping for both the wet and dry seasons.  The second event was the 

onset of the Green Revolution in 1966, the year in which the so-called miracle rice 

“IR8” was officially released by the International Rice Research Institute. This 

new technology increased rice yield or land productivity from 1.9 t/ha in 1966 to 

about 3 t/ha in 1976, with improved water control as a result of the extension of 

the irrigation system mentioned above. 

⃝	 Because of these two mutually interacted infrastructural and technological 

improvements, a high population growth rate continued after the 1960s. During 

the three decades （from the 1960s to the 1990s） that were covered by Hayami 

and Kikuchi （2000）, the average annual rate of population growth was 3.7% 

between 1966 and 1997, which was higher than the Philippine national average of 

2.7% that was recorded in the 1960-1990 inter-census period. According to 

Hayami and Kikuchi （2000）, “［s］uch an rapid population growth was typical of 

lowland areas, in which successful intensification of rice production because of 
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better irrigation and new rice technology significantly increased farm 

employment and, at the same time, relatively easy access to urban economic 

activities expanded non-farm employment opportunities （Hayami and Kikuchi, 

2000）.”

⃝ The population growth rate was at a record high at 6.9% per year during the 

1997 – 2003 period. In the early 2000s, the village decided to convert a large 

portion of its coconut groves to residential subdivisions, which attracted inward-

migration not only by migrants who sought agricultural work opportunities 

around the village but also those who sought a convenient residential location, 

commutable to large cities around Metro Manila where non-agricultural 

employment opportunities exist. The number of “pure” non-agricultural 

households, in which no member engages in farming, has been increasing since 

this period （Kajisa, 2007）.

⃝ Once the migration inflow to the new residential subdivisions slowed, the 

population growth rate fell to 2.0% per year during the 2003 – 2007 period. 

⃝ The village has experienced a sharp decline in the population growth rate to the 

level of 0.8% per year, which is even lower than the national average of 1.4% per 

year in 2018. This trend has two implications. First, even the Philippines—which 

is considered to be a country that continues to have a high birth rate, and is thus 

somewhat of an exception from the general trend of demographic transition that 

features declining population growth along with increased economic 

development—cannot evade this general trend. Note, however, that these 

changes include not only changes in birth- and death-rates but also migration 

rates. For more focused discussion on demographic transition, we will look solely 

at the trends in the birth- and death-rates in the following subsection. Second, 

East Laguna village exhibits the trend associated	with	economic	development	

more strongly than the national average, presumably due to a higher living 

standard relative to the national average. 

⃝ In order to measure land resource availability for agricultural production by the 

villagers, we show paddy area, which is defined as the area cultivated by farmers 

living in the village—rather than the area within the boundary of the village 

territory. “It appears that the land resources in this village thus defined increased 

through land opening to reach the level of about 100 ha at some time in the 1950s 
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（Hayami and Kikuchi, 2000）.”

⃝ Since the land frontier closed in the 1950s, cultivated paddy area has fluctuated 

for several reasons： the transfer of cultivation rights to farmers in another 

village, opening of new marginal land near the lake side, and conversion of paddy 

plots to residential lots. A sharp decline in the area, to the level of 59 ha., 

occurred between 2003 and 2007 due to the boom in overseas work during this 

period. To be able to work overseas , resident farmers usually pawned out the 

whole or a part of their paddy fields to raise money for expenses needed to work 

abroad, in particular for a placement fee that they have to shoulder before 

starting to work abroad. Since the pawnees were mostly non-resident farmers 

from nearby the village, the cultivated paddy area declined during this period. 

By 2018, some farmers redeemed the pawned parcels and there were also 

retirees from the village and new residents who acquired farm lots after 2007, 

resulting in the paddy area increasing once again to 86 ha. by 2018, a level closer 

to those observed in the 1980s and 1990s.

⃝ As an indicator of land resource availability to the villagers, the population – land 

ratio is shown in Table 2. Under continuous population growth, the ratio 

deteriorated continuously from 1.3 （people per ha.） in 1918 to 25.0 in 2018, with 

some fluctuations. Note, however, that this indicator reflects resource constraints 

when farming was the main income source for almost all residents. However, as 

the importance of non-agricultural opportunities has increased, this indicator has 

become less appropriate as a measure of resource constraint, while, on the other 

hand, the importance of human capital or education has been increasing. 

3.2. Births, Deaths and Migration Rates

　Table 3 shows demographic dynamics through changes in births, deaths and 

migration rates from 1918 to 2018. The features are summarized as follows.

⃝ We can clearly observe the ‘theory of demographic transition’ in this village. The 

village is characterized as having had high birth- and death-rates from 1918 – 

1940 （4.6% and 2.4%, respectively） with net natural increases of 2.2% per year 

（Phase 1）, then began to show a continuous decline in death-rate while the birth-

rate remained high, resulting in the village experiencing higher natural 

population growth, or a ‘population explosion,’ from the 1940s to 1980s （Phase 2）. 
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The village then entered the final stage of transition, Phase 3, where the birth 

rate started to decline, pushing the net natural growth rate down to a historic 

low. 

⃝ The birth rate recorded its highest rate of 5.2% per year during the 1940 – 1960 

period. Meanwhile,	the	death	rate	declined	during	the	same	period.	“The decline 

in the death rate was particularly rapid in the decade following the Second 

World War, presumably because of the eradication of malaria through the use of 

DDT （Hayami and Kikuchi, 2000）.” 

⃝ In addition to a natural increase, a social increase （or net migration） is another 

force of demographic change in this village. The social increase accounted for 

more than half of the population growth during 1918 – 1940. “It is very probable 

that the social increase was more dominant in the settlement process before 1918 

（Hayami and Kikuchi, 2000）.”

⃝ After the closure of the land frontier in the 1950s, the social increase did not 

contribute much to the net increase in the village population until the 1990s. The 

figure shows net rates of less than one percent from the 1940s to the 1990s. 

However, this does not mean that inflows and outflows were small. The rates of 

inflow remained as high as, or even higher than, the birth rate in the same 

period. At the same time, the rates of outflow were also high, at slightly lower 

rates than the inflow rates. The high outflow rates stemmed from the 

geographical features of the village. Hayami and Kikuchi （2000） pointed out that 

a sharp increase in the rate of outflow from the village for construction and other 

work in urban areas, especially Metro Manila, corresponded to improvements in 

the highway systems in the late 1970s. Meanwhile, they also pointed out that “the 

outflow of villagers to urban areas, however, was more than compensated for by 

the inflow of residents from nearby towns seeking inexpensive residential plots 

（Hayami and Kikuchi, 2000）.”

⃝ The rate of inflow recorded its highest rate at 8.5% per year during the 1997 – 

2003 period when the coconut groves were converted to residential subdivisions, 

resulting in the net social increase of 5.0% per year or 48% of total population 

growth. 

⃝ Outward migration reached a record-high of 6.6% per year during the overseas 

work boom period （2003 – 2007）. This was the first time when the net social 
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change fell, with decreases of 0.5% per year. The trend of net social decrease 

continued in the 2007 – 2018 period, resulting in a net total population growth 

rate that was lower than the net natural growth rate. 

3.3. Changes in the Population Pyramid

　Figure 2 shows changes in the population pyramid for selected survey years from 

1966 to 2018, where those from 1966 to 1987 are taken from Hayami and Kikuchi 

（2000）. A unique feature of the rennet diagrams from Panels D to F is that the age 

distribution of the population is shown by migration status. In the diagrams, a native 

is defined as an individual family member whose household head or spouse was born 

in East Laguna village. Hence, the descendants of a migrant can become a native 

family if they were born in the village and form a family independent of the original 

family. Meanwhile, the group specified by period （e.g., before 1979 or 1980 – 1999） 

indicates a family member whose household head or spouse, whichever was earlier, 

migrated into the village during the specified period. Migration status information is 

available only for the surveys in 1997, 2007, and 2018. The features of the population 

pyramid dynamics are summarized as follows.

⃝ In Phase 2 of the demographic transition of the village （from the 1940s to the 

1980s）, reflecting continuing high population growth rates as well as high birth 

rates, the pyramids became wider, keeping the triangular shape of the pyramid.

⃝ Even in Phase 3 （post-1990s）, characterized by lower birth rates and thus lower 

net rates of increase, the shape of pyramid remained similar as a result of 

offsetting net social increases （see the figure in 1997）.

⃝ We can observe two features in the figures by migration status. First, if we take 

a look at only the shape of the native （the most inward part of the pyramid）, the 

base of the pyramid has become relatively narrower, transforming the pyramid 

from a triangular shape to an inverted U shape, particularly on the female side. 

Among the native residents, the phenomenon of having fewer children has 

already started, although it is offset by the inflow of young migrants, resulting in 

the entire pyramid maintaining a triangular shape. Second, in 2018, the side line 

of the triangle for the total population became less straight, and rather vertical 

for the 20s to 40s age groups （inward indentation in these age groups）. This is 

because the outward-migration for non-agricultural sectors occurred 
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disproportionally in these age groups. 

4. Concluding Remarks

　This paper has explored long-term demographic dynamics in a rural village in the 

Philippines. The data show that a village in the Philippines cannot be an exception 

from the theoretical forces of demographic transitions, shifting from the traditional 

demographic pattern of high birth- and death-rates to the modern pattern of low 

birth- and death-rates. In addition to this natural shift, we find that the social 

increase/decrease plays an important role in demographic changes. Our future 

research plans include an analysis on how demographic factors are related with other 

social and economic factors, and how the interactions among these factors shape the 

developmental path of the village through changes in its resource scarcities, 

technologies, institutions, and value systems. 
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Table 2： Changes in population and paddy area, East Laguna Village, 1918 – 2018
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Table 3： Births, deaths, and migration rates in East Laguna Village, 
1918 - 2018 （% / year）

42



Demographic dynamics in a rice village in the Philippines from 1918 to 2018

Figure 1： Location of East Laguna Village
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Figure 2: Population pyramid, East Laguna Village, 1966 – 2018
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