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This paper presents case studies of rural-to-rural migration in Costa Rica and the
Philippines. The objective is to show that for countries already experiencing population pressures
on resources, worsening economic conditions create additional stress on open access, frontier lands.
Pressures from a growing labor force and deepening poverty promote expansion into ecologically
sensitive sites

The economic crisis of the 80s exposed the fundamental weaknesses of the economies
of Costa Rica and the Philippines Urban, industrial employment failed to increase at rates that could
absorb excess rural labor. Low commodity prices reduced agricultural incomes and aggravated rural
unemployment. While industrial and agricultural output contracted, rural wages, which were already
low, fell even more. Frontierward migration, present since the 50s, increased rapidly as displaced
workers searched for alternative livelihoods.

The pattern of agricultural expansion in both countries contrasts with the traditional
expectation that as a country's population increases cropping systems progress from extensive to more
intensive cult ivation. Up to the mid-60s, agricultural output growth came primarily from an expansion
of agricultural areas. During the 70s, yield increases intensified with the introduction of modern crop
varieties and inputs. Irrigation and marketing facilities were developed to meet food demands of a
growing population. Both countries even exported agricultural commodities, with export earnings
accounting for 20% to 40% of national income. However, the expected transition to agricultural
employment and absorption of surplus labor in industry did not take place during the 80s. Inequality
in land distribution, inadequate labor absorption in modern farming, and lagging industrial capacities
have failed to siphon off excess rural labor, prematurely pushing the extensive margin of agriculture
outward. Cropland expanded mostly into fragile forested sites while large tracts of cultivable flatlands
remained underutilized.

In Costa Rica, as of 1984, only 10% of land area are cropped although at least 14%
are suitable tut intensive cultivation. Of the 525,160hectares that are farmed, 25% are in previously
forested areas. Similarly, as much as 25% of total arable lowlands in the Philippines remain
underutilized while cultivated area in forest expanded from 23% to 31% of total cropped area
between 1980-87.
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I. INTRODUCTION

For many developing countries, the global economic crisis of the eighties had its adverse effects
not only on unemployment and poverty but also on environmental degradation. In the decade prior to the
crisis, excessive government intervention and inward-looking policies had already led to long-standing
problems of generating sufficient jobs to absorb a rapidly expanding work force. With growing population
density in limited areas of fertile agricultural lowlands, and with cities offering less job opportunities,
excess rural labor turned increasingly to the frontier. The flow of migration to urban centers declined
while the flow towards fragile, forested sites intensified. Thus, when the economic crisis struck, the
resulting economic contraction merely intensified population pressures that were already growing on
marginal resources in many countries.

This paper presents case studies of frontier migration in Costa Rica and the Philippines. Mass
migration into forest sites is viewed as a process that directly links the impacts of economic contraction
on increased deforestation. The objective is to show that for countries already experiencing population
pressures on resources, worsening economic conditions create additional stress on open access, frontier
lands.

The general economic condition during the crisis years of the early eighties is described in this
section. Part II then examines the effects i>f the economic crisis on frontierward movements in general
and on migration towards open forested lands in particular. Migration patterns are presented across
regions of varying forest cover as well as across time periods before and after the crisis years. Finally,
Part III provides a summary and set of recommendations.

The Economic Crisis

Following the oil price shock of 1979 and the global recession, the economies of Costa Rica and
the Philippines suffered their deepest slump in more than two decades. Urban, industrial employment
failed to increase at rates that could adequately absorb excess rural labor. Low commodity prices reduced
agricultural incomes and aggravated rural underemployment. While industrial and agricultural output
contracted, rural wages, which were already low, fell even more. These intensified the push towards
marginal sites and reversed the urbanward migration pattern of the seventies. In both these countries,
severe economic problems coincided with dramatic shifts in population movements.

"Institute of Environmental Science and Management, University of the Philippines at Los Banos; for
a more detailed description of the case studies, please refer to: Cruz, M.C. and others (1992).



The duration of the economic crisis in Costa Rica was shorter than in the Philippines, but its
effects were more severe. With falling foreign exchange reserves and rising interest rates, Costa Rica
experienced increasing difficulty in servicing its external debt at the close of the seventies. By 1981,
inflation reached triple digits and the government was forced to devalue its currency by over 400%,
forcing the country to postpone payments on its external debt (Ulate-Quiros and Rodriguez-Cespedes
1984).

Open unemployment had been growing throughout the seventies, but unemployment and
underemployment rates rapidly increased from 1981 to 1982. Urban underemployment rates rose by over
2.5 times 1980 levels (U.N. 1985). New jobs created during this period were mostly in the urban
informal sector and in agriculture (OIT 1987). Real wages dropped by 30% in just two years, between
1981 and 1982. Public sector real wages fell even more rapidly, by 40% (UN 1985). This economic
contraction was attributed to a general decline in domestic demand which dropped by 33% during the
same period. Another factor was a decrease in investment levels, which declined to less than one-third
of 1980 investment before it began to'recover in 1983 (UN 1985).

As a consequence, the number of poor people below the poverty line increased by 50%, from
600,000 in 1977 to 90'0,000 in 1983 (Hall 1985). The fall in per capita incomes in the late seventies and
early eighties was so large that even though poverty incidence declined from 25% to 10% between 1981
and 1989, per capita income by 1989 was still less than in 1981 (Saborio 1990; Cruz, M.C. et al. 1992).

The Philippines

Like Costa Rica and many other developing countries, the Philippines was severely affected by
the debt crisis. Because of inappropriate development policies, employment growth was already lagging
behind labor force increase in the seventies.

Industrial employment decelerated from 3.4% per year during the sixties to just 2.9% per year
in the seventies so that employment grew too slowly to take pressure off marginal resources (Cruz, W.
and Repetto 1992). Whatever growth in employment that occurred in 1980 to 1985 was primarily in the
services sector. Employment growth in agriculture and industry declined as both agricultural output and
industrial production contracted. Annual growth in agricultural employment declined from 3.2% in 1970
to 1980 to 2.6% in 1980 to 1985. Rural non-farm employment fell much faster, with negative growth
occurring between 1982 and 1985 (World Bank 1988).

The number of underemployed agricultural workers grew from 2.1 million in 1976 to over 3.2
million in 1986, or a yearly increase of about 4% (Reyes et al. 1990). Urban underemployment increased
at a slower pace, from 8% of total employment in 1976 to 11% in 1984.

During the crisis years, real earnings and income in agriculture, services, and manufacturing
registered marked declines from previous years. Real daily wages in the capital city of Manila and in
agricultural areas fell by 18% between 1980 and 1985.



Thus, the number of poor people increased by more than 10 million between 1971 and 1985.
Over half of total Philippine population in 1985, more than 30.5 million people, were living below the
poverty line. Of the three million families in the 30% lowest income bracket, 2.5 million lived in rural
areas and worked in agriculture (FIES 1985). Agricultural households received the lowest annual average
incomes in 1985 of $85. This was way below the national average of $580 (FIES 1985).

II. FRONTIER MIGRATION AND DEFORESTATION

The economic crisis, which aggravated poverty in both countries, provided the push conditions
that motivated out-migration from depressed rural and urban areas. Although both countries experienced
shifts in internal population movements towards the frontier, population pressures and tenure policies
differed, providing contrasting factors that pull migrants towards open forest sites.

Unchecked Population Growth and Reversal of Movements

As shown in Table 1, the annual population growth rates in Costa Rica and the Philippines fell
from an.average of 2.7% in 1965 to 1980 to 2.4% in 1980 to 1990. Even so, total population now stands
at 3.02 million in Costa Rica and 62.4 million in the Philippines.1

Costa Rica Population Trends and Policies

Costa Rica's population is about three million. With a land base of just over five million hectares,
the population density is approximately 60 persons/sq km. Annual population growth in the country
peaked at 4.1% during the fifties, one of the highest in the world. But throughout the next two decades,
birth rates fell and the annual increase in population declined dramatically. By 1980, the growth rate
dropped to 2.6% per year, but this is expected to rise since a large percentage of Costa Ricans -- 36.2%
in 1990 - are under the age of 15.

Although the percentage of young residents in Costa Rica is much lower than the average in
Central America (of 45%), the projected population size is expected to double in the next century,
reaching six million people (World Bank 1992).

Improvements in controlling population growth rates are largely due to effective family planning
and health care programs in the country. The percentage of women using contraceptives in 1990, about
70%, is comparable to the average in the U.S. and other developed countries (UNFPA 1991).

At 9.5% of GNP, government spending on health and education is also much greater than the
average for developing countries. As a result, infant mortality is only 17 per thousand population, one
of the lowest in Latin America (Sadik 1992). However, as in most developing countries, rural areas still
have significantly higher birth rates than urban areas, 34.3 births per thousand population, compared to
26.6 in urban areas (UNFPA 1991).2



Philippine Population Trends and Policies

Population pressures are greater in the Philippines. The population density of 200 persons/sq km
is much larger than Costa Rica, which had just 60 persons/sq km. Future population growth will also
exert more stress on resources. Almost 43% of the current Philippine population is below 15 years of
age. The total fertility rate of 3.7 births/woman is expected to produce large yearly increments in
population in the next 10 to 20 years.3 The population is projected to increase 1.6 times the current level
before it is expected to stabilize sometime in 2010.4 Since already a third of the population reside in
frontier forest sites, this means that about a million persons a year may be added to the frontier before
the turn of the century.

There will be pressures from a rapidly growing working-age population. During the nineties, the
economy must generate about 4.4 million jobs each year just to employ the young people entering the
labor force in the next 10 to 20 years. Between 1990 and 2015, working-age population is projected to
increase from 35.3 million to 65.6 million (UNFPA 1991).

Family planning services are concentrated in Manila and other urban centers. Between 1980 and
1983, when cuts in family planning programs were imposed, the reductions were greater in rural areas
while the budget for urban centers increased by 6% (de Guzman 1987). In the last two decades,
government spending for population, health, and education was less than 3% of GNP. In 1987, this
dropped even further to only 2.7%, one of the lowest among developing countries in the region.

II. FRONTIER MIGRATION AND DEFORESTATION

Population pressures on forest lands are much greater in countries where frontier movements
come largely from an increasing number of landless, poor migrants who seek out open access forest sites
as sources of livelihood. While unemployment and poverty push migrants out of areas with declining
economic opportunities, unprotected forest lands pull migrants onto areas with-the potential for crop
cultivation. Because forested lands in Costa Rica and the Philippines are sloping in terrain and generally
unsuitable for cultivation, and because without security of title to the land, migrants have little incentive
to adopt conservation measures, degradation is almost inevitable. Thus, the economic crisis, by
exacerbating poverty and population pressures at the frontier, is closely linked with tenurial policies that
encourage mass movements into open forest sites.

The case studies are based on new data from population censuses which were completed in the
mid-eighties. By comparing population data since the fifties with current census information, historical
patterns of frontierward movements are described. In addition, the data are broken down by region so
that differences within areas with varying forest cover are also evaluated. Despite numerous differences
between the two countries, in both the urbanward migration of the seventies were reversed in the early
eighties, and the shift signified increased pressures on mostly marginal forest sites.



The Costa Rica Case Study

To measure population pressure on the land resources of Costa Rica, and to identify the areas in
which major changes in forest cover occurred, population census figures were cross-classified with
identifiable land use categories. Using the results of a Land Use Capacity (LUC) study conducted by the
Tropical Science Center (TSC), the LUC categories were used to adjust the proportion of the population
within forest and previously forested sites.

The country was divided into 860 land units and these were later aggregated into ten major LUC
divisions.5 As shown in Table 2, LUC categories one to five refer to'areas that are generally suitable
for cultivation of annuals and perennials and some grazing. These represent 21% of the nation's land
area. LUC categories six to nine have poorer soils that are primarily for extensive grazing and plantation
forest. But these comprise almost 42% of total land area. The rest of the land (37%) are for managed or
protection forest. Because of the condition of its soils and steep terrain, these are considered ecologically
fragile sites.

The distribution of population in Table 2 indicates that aside from the strong attraction of areas
with fertile soils in and around the urban centers of the Central region, the other populated areas have
been the peripheral towns that contain mostly marginal soils. The soils in these lands are normally
suitable only for grazing and forest.

The Pattern of Frontier Movements

The history of rural-to-rural migration in Costa Rica can be divided into three periods. The first
period covers the early pioneering phase that lasted until the early 20th century. These moves were
motivated largely by the attraction of coffee plantations in the Meseta Central area.6

The second period is the movement outside of the Central region into the peripheral towns and
surrounding mountainous districts. Most of such movements were for labor recruitment in large
plantations. During this period, large tracts of forested lands were cleared for banana and oil palm
plantations (Harrison 1991).

Coinciding with large movements of laborers into the peripheral towns was the settlement of
frontier sites in the Guanacaste and Nicoya Peninsula areas in the Northwestern region (Saenz and Knight
1971). Many of these settlers established residences and farms, claiming land ownership under the
Homesteading Law of 1885. Later migration of this type moved towards the mountains and plains of the
San Carlos and Sarapiqui areas and southwards towards Turrubares and the Upper General Valley. By
1950, less than a third of the Pacific North region's land was forested, most of the area being converted
for grazing. In fact land extensive cattle ranches began to flourish in this region long before the start of
the export beef boom in 1954.7

The third period, the movement of squatters or precaristas, began in the early 20th century and
accelerated during the sixties. Unlike earlier pioneer settlers, the precaristas became subsistence farmers
only for a short time period, residing in the area merely to establish "possessionary or occupancy" rights
to the land. Afterwards, the land was sold mostly to cattle ranchers establishing, in effect, the
"professionalization" of squatting and land speculation.8



Movements During the Crisis Years

During the early eighties, there was a significant increase in frontier migration, in general, and
a rise in the number of out-migrants from the San Jose metropolitan region, in particular. There was also
a net outflow of migrants from urban centers into peripheral towns. The number of people moving from
the city towards rural areas more than doubled between 1968 and 1973 and 1979 and 1984. •

The number of migrants moving to rural destinations exceeded those that went to urban centers.
Indeed, the number of net migrants from rural areas moving to the San Jose urban areas actually declined
from 17% of all migrants in 1968 to 1973 to just 9% in 1979 to 1984. Correspondingly, there was an
increase in the number of migrants going towards rural districts and originating from the Central region.

There were substantial intra-rural movements as well. Most of such migration went towards lands
with more fertile soils and open forested lands. One of the largest moves, for example, came from the
cattle regions of the Pacific plain such as in Guanacaste and Nicoya Peninsula. Migrants from these areas
eventually settled in more fertile lands (LUC<6) and in agricultural areas in the San Jose periphery.
There was a net loss of population in marginal lands (about 9% of total migrant population).

Migration destination areas are broken down by percent forest cover in 1966 and 1984 (see Figure
1). Overall, there was a consistent decline in net migrants in lands with less than 50% forest cover,
totalling some 42,000 out-migrants from 1968 to 1973. There were less outflows in the 1979 to 1984
period, registering about 18,000 migrants (using both 1966 and 1984 forest cover maps).

In contrast, areas with 50% to 80% forest cover had a net gain of migrants. Lands with dense
forest (>80%) received a net of over 9,000 migrants between 1968 and 1973. Most of these migrants
moved into forested lands with good quality soils. A smaller number moved into poorer or marginal soils,
indicating that migrants were selective of agricultural potential in their destination choices.

Migrants during the crisis years tended to be poorer. More than 40% of all migrants were
squatters belonging to the lower 20% to 30% income bracket. Between 1979 and 1984, over 43,000
State-assisted settlers moved into forested lands. More than 66% of these settlers went to lands with less
than 50% cover, a pattern that is inconsistent with the 1968 to 1973 moves. This indicates that because
later-period movers were from poorer households, they had less resources to undertake the costly
procedure of land clearing.

Spontaneous migrants in the 1979 to 1984 period moved heavily into dense forest sites while
State-assisted movers continued to occupy less dense (< 50%) forest sites. This is attributed to the partial
closing of semi-cleared forest sites.

Land Use Changes From Crisis Migration

Most squatted-on lands were sold to cattle ranchers. When the economic crisis made ranching
unprofitable, large tracts of spoiled pastures were later abandoned. Soils under such conditions
deteriorated rapidly, affecting the quality of surrounding lands and waterways.



Lands converted for pasture rapidly grew from just 935,200 hectares in 1963 to over 1.7 million
hectares in 1984, or an increase of over 46%. Meanwhile, crop cultivation expanded by just 8 %, gaining
only an additional 55,400 hectares during the same period (TSC and WRJ 1991).

t

Because of the nature of frontier settlement during this period, land uses fell below their potential
capacity. Of the total area planted to annuals, for example, only 32% were cultivated in lands suitable
for cultivation (LUC 1-3) of such crops compared to almost 45% of annuals planted in marginal forest
sites (LUC 8-10). Another 20% of cultivated lands were in areas suitable only for pasture (LUC 6-7).
One-half of perennial crops were found in lands suited for forest (LUC 8-10).9

By contrast, as much as 21 % of pasture lands and 15% of forest were in areas suitable for crop
cultivation (LUC 1-4), representing an underutilization of fertile farm lands. Also, because most of
frontierward migration in Costa Rica were to marginal areas, conversion of lands for crop cultivation had
less an impact on improving domestic food supply. Instead most of land conversion was in the form of
unsustainable grazing which contributed to the country's rapid soil loss.10

The Philippines Case Study

Topographic and cadastral maps were combined with aerial photographs to delineate forest lands
in the Philippines. Unlike the method of categorizing by land use capacity in Costa Rica, this approach
merely separates lowland from upland population. In addition to this classification, the population was
also broken down by ethnic and migrant groupings, rural and urban classes, and population in State-
owned versus privately-owned lands (see Figure 2).

; Lands that are generally suitable for intensive cultivation are mostly found in the lowlands. About
14.1 million hectares of such lands have slopes that are less than 18%, which is the official cut-off for
defining state-owned forest lands and so-called "alienable and disposable" or A&D lands. About 8.6
million hectares of marginal lands have slopes between 18% to 30% and these can be cultivated but
require adequate conservation practices. Another 6.5 million hectares have slopes greater than 30%.
These steeply sloping lands are suited only for forestry.

Most of lands that are forested are State-owned and cannot be titled to private owners. However,
large areas of previously forested State lands have already been converted into farms (World Bank 1989;
DENR 1989). During the sixties, cultivated area in forested and previously forested lands amounted to
only 10% of total cropped area. By the mid-eighties, this had increased to about 40%, with upland
cultivated area increasing at an average of at least 7% per year during the past three decades (NEDA
1988).



Pattern of Frontier Expansion

Population increases and the pressures from a growing number of landless, rural workers underlie
the spread of farming in the uplands. The vast majority of upland population are lowland migrants,
comprising 70% of the entire upland population in 1985. As shown in Figure 2, more than 40% of the
upland population were classified as "urban." Most of tribal population, about 4.7 million, resided in
rural upland areas that are State-owned forest lands. In contrast, almost all residents of upland sites that
are privately owned are occupied by migrants. A significant 5.7 million migrants have already moved
into interior, State forest lands, accounting for more than one-half of forest land population (see Figure
3).

The largest concentrations of upland population were in logged-over timber lands. In these lands,
migrants provided ideal sources of inexpensive labor, especially in the task of clearing underbrush arid
other vegetation which interfered with hauling timber." By 1985, the total population in timber lands
reached more than 9.1 million, representing over one-half of the entire upland population in the country.
Timber land population grew at an annual rate of about 4.6% between 1948 and 1970 but rapidly
increased by 6.1% per year between 1980 and 1985.

A large number of upland households moved during the early period of settlement in the fifties.
Some migrants came as State-assisted settlers. Between 1959 and 1963, State-assisted settlers converted
from 100,000 to 200,000 hectares of forest land each year (Paderanga 1988). Some spontaneous
movement occurred in the next decade, but these were much less in number compared to urbanward
migrants.

Frontier migration accelerated in the early eighties, registering more than 2.5 million upland
migrants originating from rural towns and urban places. Net upland migrants accounted for 14.5% of
total upland population in 1985, the highest rate since 1950. Upland receiving areas continued to have
an increasing flow of migrants while the number of sending areas grew to include even agricultural towns
and cities.

Because of the rapidly increasing flow of migrants, destination places also expanded in the
eighties to include more remote forested sites. However, the largest net increase occurred in upland urban
sites with relatively higher population densities. This pattern can .be explained by the composition of later-
period migrants. Unlike earlier pioneer settlers, the poorer migrants preferred semi-cleared, settled sites
where they could sell or exchange their labor in order to have access to upland fields.12

Three regions have upland population densities of over 100 persons/sq km in steeply sloping lands
(over 40% slope). Because long fallow rotations will be unable to support this population size, more
frequent cropping occurs, eventually leading to greater soil loss.

Average population densities in moderately sloping lands are relatively large, exceeding 217
persons/sq km. Three regions have population densities that are twice the national average.13 More
accessible uplands with less steep slopes are likewise heavily populated. Two of such regions in Southern
Tagalog and Ilocos have upland population densities greater than 500 persons/sq km. These sites are
surrounded by an extensive network of logging trails, secondary roads, and agricultural markets.
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Environmental Effects of Upland Migration

The earlier pattern of agricultural growth by expanding acreage during the sixties reappeared in
the eighties, but now with more extensive cultivation of forested and marginal lands. Cultivated area in
forest grew from 9% of total cropped area in 1960 to over 31% in 1985. However, because of highly
skewed agricultural land distribution, only three-fourths of potentially arable lowlands (with slopes less
than 18%) have been intensively cultivated. More than 500,000 hectares of good quality agricultural
lowlands remained idle or underutilized.

The increasing size of landless agricultural laborers is an indicator of the inadequate access to land
in the country. Arable land per person employed in agriculture declined from 0.72 hectares in 1970 to
0.53 hectares in 1980. Farm laborers and landless workers comprised 40% of all agricultural workers
in 1975 and 56% in 1980, indicating the increasing size of the rural work force without access to land.14

Between 1980 and 1987, cropland expanded by 2.7 million hectares, but almost 60% or some
1.6 million hectares, occurred in previously forested lands with slopes between 18% and 30%. Some
deforestation also comes from small-scale timber cutting (locally called carabao logging), harvesting of
non-timber forest products such as rattan, bamboo and nipa leaves, and fuelwood.15

When forest conversion occurs in the upstream areas of multipurpose irrigation projects, the off-
site effects from high runoff and siltation are larger.16 For example, in the Magat Multipurpose Project
site, annual losses in erosion averaged less than two tons per hectare per year for land under forest cover
but rose to 122 to 210 tons per hectare per year soil loss for
newly established pasture and farm lands (David 1988).

The on-site replacement cost of soil nutrients lost with this level of erosion is estimated at $50
annually per hectare (Cruz, W. and M.C. Cruz 1991). In the Magat watershed site alone, the cost of soil
losses coming from 6,000 households cultivating 176,800 hectares in the upstream site of the project

iamounted to a substantial $8.8 million (World Bank 1989; Cruz, W. and M.C. Cruz 1991).

III. SUMMARY AND RECOMMENDATIONS

Economic stagnation, occasioned by the debt crisis, created such massive unemployment and
poverty that internal migration patterns drastically changed. Frontier migration, already present in both
countries since the fifties, accelerated while urbanward movements, which were dominant in the seventies,
declined. Most migrants could only turn to open access forest lands. Such lands had mostly fragile and
easily erodible soils, which were in steeply sloping areas, upstream portions of watershed projects, and
previously logged-over lands.

Unchecked population growth aggravates the pressures to overexploit resources. Because
population increases continue to feed the flow of migrants, even traditional community management
systems will be hard pressed to maintain the resource when population densities exceed the community's
capacity to manage the resource. Governments of both countries have also failed to develop technical and
institutional support to the growing forest populations, most of whom are poor and lack access to basic
services. The consequences are severe. Farming in forest continues to increase as migration intensifies.
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Shorter fallow periods and permanent cropping have led to the mining of soil resources and declining
yields.

This pattern of agricultural extensification contrasts with the traditional expectation that as a
country's population increases, cropping systems progress from land-extensive to input-intensive
techniques of cultivation (Boserup 1965, 1990; Binswanger and Pingali 1989). Up to the mid-sixties,
agricultural output growth came primarily from an expansion of cultivated area. In the seventies, yield
increases came from use of modern crop varieties and inputs. Irrigation and marketing systems were
developed to meet growing food demand. Both countries even exported agricultural commodities, with
export earnings accounting for 20% to 40% of gross domestic product during the seventies. However,
the expected transition to agricultural employment and absorption of surplus labor in industry did not take
place during the eighties. Instead, lagging industrial output and inadequate labor absorption in modern
farming and manufacturing failed to siphon off excess rural labor, prematurely pushing the extensive
margin of agriculture out\vard. Meanwhile, large tracts of lowlands remained underutilized while cropland
expansion moved heavily into fragile, forested sites.

In Costa Rica, as of 1984, only 10% of land area are cropped although at least 14% are suitable
for intensive cultivation (TSC 1985, 1991). Of the 525,160 hectares that are farmed, one-fourth are in
previously forested areas. In some of these areas, soil erosion has reduced the land's productivity and
pastures have begun to replace crops. Already, a quarter of Costa Rica's soils have been depleted from
moderate erosion of its surfaces while another fifth of land area suffer from severe erosion (Hartshorn
and others 1982).

As much as 25% of total arable lowlands in the Philippines remain underutilized (NEDA 1988).
Meanwhile, cultivated area in forest has expanded from 23% to 31 % of total cropped area between 1980
and 1987. Although cultivable, these sloping lands require adequate soil conservation to reduce erosion
and to minimize loss of valuable soil nutrients.

Inappropriate farming practices on sloping lands have led to reduced land productivity. When
cultivation occurs in the upstream portions of multipurpose projects, the off-site effects are multiplied,
as the Magat watershed project in the Philippines demonstrates. The cost of such losses are substantial
while the costs of programs aimed at reducing the flow of migrants to these sites may be much lower.

Another important consequence of frontierward expansion is the breakdown of community
institutions and resource management practices that have evolved through many years of using the
resource. Communally owned forest lands, some of them managed as common property resources, are
now either sold or abandoned because of pressures from more aggressive migrants. Even among tribal
mountain groups, fences are built to protect once common areas. With the decline in open hunting and
gathering territories, and with reductions in crop-fallow rotations, sharing of forest products is now hardly
practiced, leaving many forest dependent populations (young and elderly) competing for scarce resources.

State property laws and community-based property institutions have been slow in responding to
changes in resource demand especially when these changes occur over a short period of time. In some
cases, private property displaces common property when population densities are large. In addition,
because land rights at the frontier are often insecure, those with clear property rights tend to be the ones
who need them less, such as the rich cattle ranchers in Costa Rica or the small number of timber
concessionaires in the Philippines.
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Land laws in Costa Rica were the major causes of extensification. These laws encouraged the

professionalization of squatting on open access forest lands. Because these laws granted possession or
ownership rights, they induced short-term use of these lands by promoting land speculation. Combined
with tax, credit and price support, and other incentives to cattle ranchers, frontier land conversion turned
increasingly into degraded pastures.

Some Recommendations

Breaking the cycle of population pressure, impoverishment, and environmental degradation will
require interventions with four related objectives. The first is to reduce population growth which feeds
the flow of migrants. The second is to alleviate poverty and improve economic opportunities to absorb
excess rural labor. Third, a genuine land reform program is needed to reduce pressures from landlessness
and to promote better use of agricultural farm lands. Lastly, there is a need to improve farm forestry
technologies, aimed at increasing output and income levels of upland farmers.

Population Programs

A cross-section evaluation of forest communities will reveal varying degrees of population
pressure. Some forest areas will have much higher population densities, a larger proportion of people
aged 15 and below, an unequal number of old versus new residents, or an unusually high fertility rate
due to differential levels of poverty. In each of these sites, a combination of site-specific population
support programs will be required.

The information generated from national studies such as these will be helpful in identifying key
population stress areas. When combined with data on land use and potential for environmental damage,
some way of classifying priority sites can be designed. The important condition is the evaluation of both
long-term and cross-section changes in population.

There is a need to provide basic health, education, and population information services in these
sites. Opportunities to increase women's participation in production and conservation activities are
necessary support schemes aimed at encouraging long-term fertility declines. Age- and gender-sensitive
economic programs are required especially at the frontier where markets are imperfect and where
government support services are less accessible.

Economic Development Programs

The case studies of Costa Rica and the Philippines have shown that price, trade, and tariff reforms
are needed in order to reduce the net outflow of resources from agriculture. Urban- and industry-biased
programs must be eliminated, especially the over-protection of inefficient manufacturing industries and
unequal support given to large landowners and cattle ranchers through credit, taxes, and price subsidies.

Programs aimed at expanding employment and absorbing excess rural labor will be important in
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reducing the flow of migrants to the frontier. Macroeconomic and sectoral policies will have to be
designed so that they do not work at cross purposes. A useful method is to trace the intersectoral linkages
of policies with changes in land use and population distribution.17

Site-specific programs can be designed through the conduct of case studies. The description of
critical forest sites — those with high population densities in steeply sloping lands, or sites with large
populations of poor migrants and displaced tribal mountain residents - is useful in identifying some of
these areas.

Credit, price, and tax reform that are sensitive to changes in household incomes at the frontier
include those that affect rural energy use (fuelwood), domestic timber (small-scale logging), and
marketing of upland crops. These must be reviewed carefully, alongside regional variations in economic
costs and returns of alternative upland livelihood schemes.

Agricultural Land Reform

Inequitable agricultural land distribution contributes to pressures to expand cultivation in marginal
areas, as the case studies of Costa Rica and the Philippines indicate. By increasing the number of landless
workers seeking land and alternative income sources, landlessness provides one of the basic incentives
for moving out of lowland agriculture.

Landlessness tends to be pronounced in areas occupied by large plantations. This is supported by
out-migration patterns in Costa Rica and the Philippines, with most outflows coming from banana
plantation sites in the northern and southern Pacific areas of Costa Rica and in the Visayas sugar
plantation regions of the Philippines.

Large farms in Costa Rica cover almost half of all agricultural lands in the country. In the
Philippines, just a fraction of large farms occupy over one-third of agricultural lands. Such highly skewed
land distribution patterns prematurely induce the closing of the lowland agricultural frontier long before
economic, institutional, and demographic factors are at work.

However, tenure policies are unavoidably linked to economic and population policies. Population
programs which fail to reduce pressures on employment and resources underlie many of the problems
associated with increased poverty and environmental degradation. Economic policies that depress wages
and lower incomes create the conditions for larger families. Lastly, lack of access to agricultural lands
aggravate population pressures and economic decline by inducing mass movements out of traditional
agriculture onto open, forest sites.

Technical Support

Already, millions of people reside in forested lands. Most of them will be clearing lands and
cultivating plots with time horizons ranging from two to several years. Because migrants' expectations
of yields and incomes are normally high in the first few years of settlement, it is at this stage of
settlement when government support is most critical. Such support may be in the form of technical
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training in sustainable farm forestry.

A critical period is the burning and clearing stage, when less damaging techniques are needed in
order to control the negative effects of deforestation. Technical support is also needed in the next stages
of crop cultivation, in the form of planting strategies, choice of crops (ones which are less erosive), soil
conserving approaches, and many others.

In fact, there are numerous examples of sustainable farm forestry that have been documented
worldwide. Some of these cases are found in the Philippines, such as elaborate terraces for controlling
water flow in steeply sloping rice paddies and application of organic materials and mulching. Although
many of these examples are in tribal communities, with hundreds of years of experience in forest farming,
some notable cases have also been seen in migrant communities. One such community of migrants in
Laguna province, for example, uses multi-layered cropping, combining trees with crops in fields and
maintaining polycultural home gardens.

These suggested interventions - in the areas of population programs, economic policy reform,
land tenure, and technical support -- are complementary efforts that can contribute to breaking the cycle
of population pressure, poverty, and environmental degradation that we are witnessing in many parts of
the world. However, given the enormity of the problem there will need to be firm commitment from
governments and international development institutions to initiate programs that can really matter.
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ENDNOTES

1.Population figures for both countries are from demographic tables summarized in UNDP (1990), from
reports of the U.N. Population Division.

2.However, women have less access to employment opportunities. The ratio of women to men in the
labor force is only 28%, way below the 51% average for developing countries (UNDP 1990).

3.The total fertility rate (TFR) is the average number of children a woman would bear in her lifetime at
current fertility rates.

4.The projected population of the Philippines in year 2025 is 101 million (Bulatao et al. 1991). Pressures
will be more intense, however, in rural areas where population growth rates are much higher among the
rural poor. Rural women, on average, have almost twice as many children as their urban counterparts.
For example, total fertility rates in 1980 were larger among rural women, at seven births/woman
compared to just 3.8 for urban women (NSCB 1989).

5.The administrative and land use maps were taken from the Instituto Geographico Nacional. For a
description of the LUC methodology and results, see TSC (1985) and TSC and WRI (1991).

6 Some migration occurred in the Pacific coast but these were insignificant compared to the movements
towards the Central region.

7. As data from the 1950 and 1963 Censuses indicate, rural-to-rural migration was a dominant feature of
settlement of rural towns, with over one-third of the population having moved since birth (Hall 1985).
There was a steady outflow of people from the Central region towards nearby towns.

8.Land rights were established by the 1892 Ley de Cabezas de Familia and the Ley de Posedores en
Precario, which allowed squatters to receive compensation for cleared lands.

9. A large 36% of perennials are planted in LUC 1-3 lands and only 6% are actually planted in lands that
are well adapted for perennials (LUC 4).

10.Economic losses from depreciation of soils were estimated by TSC and WRI (1991). The average
depreciation in 1970 from pasture was estimated at $35.8 million. By 1984, this increased to over $40.1
million. Total soil losses from all types of land conversion amounted to more than $60 million in 1984.

11 .The most important reason for encouraging migrant encroachment into logged-over sites is that loggers
use this as an excuse for not undertaking the costly procedure of residual stand improvement and
reforestation. There are, in fact, reports of loggers who purposely invite landless farmers to cut trees and
clear land even while logging operations are still ongoing (Puyat 1972).

12.A study in the Mount Makiling upland site in Laguna province showed the increase in new migrants
working as laborers in upland farms (Cruz, M.C. et al. 1985). In return for their services, the new
migrants are given an average of 300 square meters of homelot and use-rights to clear forest land. A
similar arrangement was observed in Mindoro province. Visayan migrants were provided homelots and
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woodlots in exchange for weeding and harvesting labor (Costello 1986).

13.The regions with high population densities in its upland sites are Southern Tagalog, Western
Mindanao, and Northern Mindanao. Conklin (1980) estimates a maximum carrying capacity of 200
persons/sq km for shifting cultivation systems in the Philippines.

14.The data on landless workers is supported by national studies conducted by Ledesma (1982) and David
and Otsuka (1990).

15.Carabao logging involves the cutting of commercial timber by upland households using carabaos or
water buffalos and other animals to haul down timber. The wood is sold to local handicraft and furniture
cottage industries.

16.In 1985, more than one million persons resided in these watershed sites. The watershed area
population grew by 1.8% per year and the net migration rate increased from 2.2% in 1975 to 1980 to
over 5.3% in 1980 to 1985.

17. An example of the kind of intersectoral linkage analysis can be found in Wilfrido Cruz and Robert
Repetto, The Environmental Effects of Stabilization and Structural Adjustment Programs: The Philippines
Case, Washington DC: World Resources Institute, 1992.



Table 1. Demographic Profile of Costa Rica, the Philippines, and Developing Countries

Costa Rica Philippines
Developing

countries

Population 1990
Number (millions)

Frontier population
Number (millions)
Percent of Population

Average annual population
growth rate (percent)

National: 1965-80
1980-90

Frontier: 1965-80
1980-85

Urban: 1965-80"
1980-904

Total fertility
rate (TFR), 198?

Percent population under
15 years old, 199Cf

3.02

0.76*
25

2.7
2.4

2.6°

3.5
3.3'

3.1

42.2

62.41

17.5
30

2.8
2.4

2.8
3.9

4.0
3.8

3.7

42.8

4,086

2.1
2.1

3.8
3.5

3.9

36.0

a. Frontier population defined as follows: in Costa Rica, population five years and older occupying lands
classified as LUC 6-10 or lands used for extensive grazing, plantation forestry, forest management, and
protection forest; classification of LUCs from TSC and WRI (1991); in the Philippines, population residing
in classified upland areas or lands with 18 percent or more slope in mountain zones.

b. Developing countries as defined by the United Nations; no comparable data on frontier population
available.

c. Available data for 1973-84 only.
d. Urban population data from World Bank (1992); some urban population included in frontier lands

population because of the way "urban" is defined.
e. Total fertility rate (TFR) is the average number of children a woman will have assuming current age-

specific fertility rates. A TFR of 2.1 to 2.5 is normally considered "replacement level."
f. Data from Population Reference Bureau, World Population Data Sheet, 1990.



Table 2. Population By Land Use Capacity in Costa Rica, 1984

Land use capacity (LUC):

Description

Annual crops
Perennial crops
Intensive pasture
Extensive grazing
Plantation forestry
Forest management
Protection forest

LUC

1-3
4
5
6
7

8-9
10

Area
(sqbn)

701
297
62

494
298

1,300
1,841

Percent of total
land area

14.0
5.9
1.2
9.9
6.0

26.0
37.0

Population distribution:
Total population Population

density
(persons/sq km)

Metropolitan area
San Jose periphery
Rural dense

Rural (Non-dense):

LUC < 6
LUC 6-8
LUC > 8

Total

719,533
541,642
60,381

217,924
390,916
486,413

2,416,809

1,026
242

1,041

28
22
22

48

Sources: Direccion General de Estadistica y Censos. 1984. Censo de Poblacion 1984. San Jose,
Costa Rica: Ministerio de Industria y Comercio, 1987; Tropical Science Center (1991). Land Units
Map, 1:200,000. San Jose, Costa Rica: Tropical Science Center.



Figure ( . Net Migration Rates in Costa Rica by Forest Cover, and Land Use Capacity in
Rural Non-Dense Areas.
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Figure 2. Breakdown of the 1985 Population of the Philippines by Land Classification and
Indigenous and Migrant Populations (in Millions)
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Figure 3 Philippine Upland Population, Annual Growth Rate of Upland and National
Population, 1950-85
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Years
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Sources- National Census and Statistics Office, Population Census (1970, 1976, 1980) Barangay Census (1985), adjusted
for uplands using Cruz, Zosa-Feraml and Goce (198®
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