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Abstract

Forests play a key role in regulating water resources and are an important feature of watershed management. This study attempts to make an assessment of forest resources in the two Philippine provinces of Benguet and La Union. More specifically, this dissertation investigates forest depletion from household utilisation of timber resources, and as a result of settlement within forest lands. Provincial timber utilisation figures were calculated from estimates given by a sample of village leaders from within each province. Rough calculations suggest that the total annual consumption in Benguet could be as much as 270,000 m3 and around 580,000 m3 in La Union. Fuel wood accounts for more than 90% of domestic consumption in both provinces. Tax records suggest that there is substantial peasant occupation of forest land in both provinces. The records imply that settlement within forest land is occurring in 11 out of 14 municipalities in Benguet, and 10 of the 20 municipalities in La Union. The problem is more acute in Benguet where only 20% of the land is officially eligible for settlement or development due to its mountainous and steep sided landscape. The government previously managed its forests by granting exclusive harvesting rights to large timber companies but are now implementing more inclusive community based management systems in an effort to achieve sustainable forestry management.   
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Chapter 1: Introduction
1.1 Importance of forest management
The utilisation of forest resources have been an integral part of the development of mankind, providing early humans with food, medicine, clothing and shelter. Utilisation of forest resources would later play a crucial role in the establishment and maintenance of empires. The use of their timber for the construction of boats led to the discovery of “new worlds” and the establishment of global trade networks. The ability to transport certain goods between opposite ends of the world generated huge profits and led to the global economy which would ultimately change the world forever. 

Today, forests are not only recognised as a valuable source of timber, but also for the valuable environmental roles they fulfil. Firstly, forests hold a greater diversity of flora and fauna than any other terrestrial ecosystem, containing an estimated 60 to 90% of all terrestrial species (IUCN, 2004). Secondly, forests are thought to play a crucial role in regulating the global climate. They are a source of CO2 when they are destroyed and a sink when they are created or conserved. Forest vegetation and soils currently hold 40% of all carbon stored in terrestrial ecosystems (WRI, 200). Large scale burning of forests not only releases extra CO2 into the atmosphere but also reduces the lands capacity to store more carbon if the soil is not protected from erosion.

Thirdly, forests have a major influence over freshwater supplies which are essential for human development. Worldwide, freshwater irrigation supports 40% of all food-crop production, 12% of all fish consumed by humans, and generates 20% of all electrical power.  The problems associated with too little rainfall are obvious; drought will lead to the failure of crops and subsequently to famine. Conversely, landslides and floods induced by heavy rainfall can result in a direct loss of life and serious disruptions to an areas economic activity and output. 

The quantity and quality of freshwater supplies are influenced by land use practices within the watershed. Land use practices upstream significantly affect water supplies downstream. This can lead to social and international conflict since large watersheds can often cross political and national boundaries. 

By increasing rainfall infiltration and filtering out solids and nutrients before they reach the watercourse, forested watersheds regulate stream flow and maintain a high water quality. Water discharged from forested watersheds is generally of the highest quality. Removal of trees without any soil and water conservation measures usually reduces infiltration rates, increases run off and consequently increases soil erosion and nutrient discharge in the watercourse.  The augmented stream flow causes greater bank erosion, amplifying the problem further. High nutrient or sediment concentrations can make water unsuitable for drinking and fish farming, as well as for many industrial purposes. High sediment content can cause siltation problems in ports and reduces the life of hydroelectric facilities.

Sustainable land use practices and forest management systems are therefore necessary to prevent permanent land degradation and to mitigate the negative effects of high intensity rainfall, which is a particular problem in tropical areas. Soil erosion processes are already well understood. The technology and techniques to prevent it already exist. The challenge, however, is in transferring that knowledge to farmers and creating policies that will encourage them to practice it.

1.2 Improving watershed management Practices
To address the causes of erosion where problems are most critical, requires knowledge of land husbandry and watershed management. Asia Link is a programme of the European Union (EU) which aims to build relationships between EU and Asian universities. The Centre for Arid Zone Studies (CAZS) at the University of Wales, Bangor, has two projects under this programme, one in Pakistan and one in the Philippines. The project in the Philippines is entitled “Strengthening the Institute of Agroforestry and Watershed Management”. Staff from CAZS and the Department of Food Business and Development (DFBD) in Cork, are working in collaboration with the Don Mariano Marcos Memorial State University (DMMMSU) to strengthen teaching, training and extension activities of the Institute. This study was undertaken under the auspices of this project and to contribute to the analysis of watershed management problems from a forestry perspective.

1.3 What this study sets out to do
After examining the environmental implications of land use changes, the dissertation will go on to explore, in a Philippine context:

(1) forestry management systems;

(2) forest clearance due to the demand for timber;

(3) forest clearance due to the demand for agricultural land;

It will then go on to examine discrepancies between government statements about aspects of forest management and what seems to be really happening.
The research compares La Union - a coastal province - with Benguet – a landlocked, mountainous province – to see if any of the issues above are affected by geographical or sociological factors. La Union and Benguet are adjacent provinces on the northern island of Luzon.     

1.4 Location of study area

The Philippines is divided into 15 regions – including the Cordillera Administrative Region and the Autonomous Region of Muslim Mindanao. Each region is then divided into provinces, which are further split into municipalities, and finally into barangays.

La Union is one of the four provinces that compose Region I, or the Ilocos Region – the other three are Ilocos Norte, Ilocos Sur and Pangasinan. The province is located about half way up Luzon’s west coast and is bounded to the north by Ilocos Sur, to the east by Benguet and to the south by Pangasinan. La Union has a predominantly hilly terrain which gradually rises eastward from the shore and has two pronounced seasons - dry from November to April, and wet from May to October. La Union has a population of 658,000 (NSO, 2000 ) and covers an area of 149,309 hectares.
Ilocanos dominate the population and Ilocano is the predominant language of the people that live there. Some Pangasinenses are found in the southern part of the province. A substantial part of Chinese-Filipinos can be found in the province's commercial center.
The main sources of livelihood are farming and fishing. The principal products are rice, corn, tobacco, garlic, sugarcane and cassava. Grapes are also grown extensively.

Cottage industries include blanket-weaving, basketry, shellcraft, pottery and furniture-making. 

Benguet occupies the southern tip of the Cordillera Mountain Range in the northern part of the Luzon Island. It is bounded on the north by Ilocos Sur and Mountain Province, on the east by Ifuago and Nueva Vizcaya, on the west by La Union, and on the south by Pangasinan. Baguio City, the provincial capital has a population of around 200,000, an is the summer capital of the Philippines. Benguet is one of seven provinces that compose the Cordillera Administrative Region (CAR) – the other six being Abra, Apayo, Ifuago, Kalinga, Mountain Province and the City of Baguio. The province of Benguet has a population of 486,000 and covers an area of 265,540 hectares.
In 1987, CAR was carved out of the predominantly Ilocano Regions of Ilocos and Cagayan Valley, in an effort to preserve its cultural uniqueness and to fortify its ethnic solidarity. The original intention was to create the Cordillera Autonomous Region, headed by a governor and able to enact laws of regional application, but in a public referendum in which only Ifuago province voted favourably, the “autonomous” was dropped for “administrative”.

Benguet Province is the homeland of three tribes, collectively referred to as Igorots. The Ibaloi live in the southeast, the Kankanai in the northwest and the Kalanguaya in the east.

Due to its temperate climate, Benguet´s leading agricultural activity is vegetable production. The province is known as the "Salad Bowl of the Philippines". Major crops inlcude white potatoes, Baguio beans, peas, strawberries, cabbage, lettuce and carrots. Agri-based business activities include fruit preservation, peanut brittle production, broom making, basket weaving and floriculture. Benguet is also one of the country´s leading gold producing provinces. Other significant deposits include copper, pyrite and limestone.
Figures 1 – 4 show the location of the study sites. Municipalities written in bold type in Figures 3 and 4 indicate the municipalities where my barangay interviews took place. 
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Chapter 2: A literature review of land uses and their environmental impacts

2.1 Shifting cultivation
2.1.1Impact on groundwater
There are few good experiments showing the effect of stable shifting cultivation, but given its nature and its mosaic pattern of small clearings and re-growth, its impact on ground water levels is thought to be negligible (Hamilton and King, 1983). 
2.1.2 Impact on Erosion
Similarly, few data exist on the effects of shifting agriculture on stream sediment levels. Some studies have shown however, that sediment yield from a newly established clearing was higher than from either forest or grassland. These were, however, field boundary effects and do not relate directly to the sediment load emanating from the watershed.  Unless the clearing is streamside, the mosaic nature of shifting cultivation field patterns, once again, means much of the eroded soil is trapped down slope by fallow land, registering little change in stream sediment load.

2.1.2 Impact on soil nutrients
Slash and burn cultivation is based on the fact that crops respond to accumulated nutrients released after forest vegetation is burnt. Nutrients in the soil, therefore, decline due to removal by crops, erosion, runoff and leaching. When weeds and pests become troublesome, the plot is fallowed and a new area is cleared. In some areas of the world this has been going on for hundreds of years without any apparent decline in productivity over the cycles (Hamilton and King, 1983).
2.1.4 Impact on runoff 

Since the area cultivated at any one time under a stable system is usually less than 20% of the entire area, effects on storm flow peaks are thought to be small. The total surface water yield from a watershed where stable shifting agriculture is practiced, is thought to be greater than from an undisturbed watershed (Hamilton and King, 1983).
2.2 Commercial timber harvest

2.2.1 Impact on groundwater

Trees utilize ground water reserves though their extensive root system. Forests generally consume large quantities of water and their canopies reduce the volume of precipitation reaching the ground by interception on their leaves. Organic litter on the forest floor is essential for rainfall infiltration; if it is retained, forest canopy removal should lead to a net increase in groundwater. Gilmour (1977) showed an approximate 10% increase in groundwater storage after logging in a tropical rainforest.
If forests are not cleared for any other purpose than timber harvesting, any increase in ground water levels should be only temporary and diminish as the new forest regenerates.  However, soil compaction by heavy machinery in highly mechanized operations can reduce infiltration and hence decrease ground water accessions (Hamilton and King, 1983).

2.2.2 Cloud forest and water budget

Cloud forests are an exception to usual drain forests have on water resources. Cloud forest’s capture occult precipitation (fog or low cloud) - which would otherwise remain in the atmosphere unharnessed – and adds it to the water budget of the system. Water capture by this mechanism is apparent in the forested hills of both Benguet and La Union.  

Cloud forests occur along coastal areas in temperate climates and also in tropical montane regions where fog or low cloud conditions are common. Forests intercept atmospheric moisture (horizontal precipitation), which condenses and drips from foliage, adding moisture to the soil. Rainfall is not increased, but forests add moisture that low-growing vegetation would not do.
Water augmentation by tropical montane cloud forests varies with altitude, location and season (Bruijnzeel and Proctor, 1993). The ratio of horizontal precipitation to annual rainfall was shown to vary between 4 and 85 percent, with higher values corresponding to dry seasons, while average horizontal precipitation varied between 0.2 and 4 mm per day. In Hawaii, with an annual rainfall of 2,600 mm, Ekern (1964) found that plantations of Araucaria heterophylla condensed an additional 760 mm from cloud formations. 

2.2.3 Impact on runoff

It has been well documented by more than 100 watershed experiments around the world that forest removal (non-cloud forest) increases the annual stream flow volume (e.g. Bari, 1996; Bosch and Hewlett, 1982; Lesch and Scott, 1997; Verry, Hornbeck and Todd, 2000; Whitehead and Robinson, 1993). Increases in stream flow are generally proportional to the amount of canopy removed. Among other things, such as climate and underlying geology, an increase in water yield will depend on forest type. The following predictive generalizations were offered by Hibert (1967): removal of coniferous and eucalypt forests give an approximate 40 mm increase in water yield per 10% reduction in cover, removal of deciduous hardwoods give an approximate 25 mm increase in water yield per 10%.

The greatest increased percentages in flow yield occur in low flow periods. The volume of storm flow, peak flow and storm flow duration are also usually – but not always - increased. Logging roads, skid trails, and log landings can exacerbate the overland flow from a logged site, if not well planned and constructed. 

Annual stream flow from tropical montane cloud forest for a given rainfall is generally higher than from other tropical forests. However, conversion of tropical montane cloud forest to other land uses and its resulting affect on stream flow has not been widely documented. Studies by Harr (1982) and Ingwersen (1985) have shown that removal of old-growth conifer forests in the coastal fog belt of western Oregon reduced summer flow stream flow in the municipal watershed of Portland. Subsequent re-growth of vegetation resulted in stream flows returning to normal within five to six years. 

2.2.4 Impact on soil stability

The influence of timber removal on slope stability is dependant on the underlying geology, slope steepness, length, and rainfall. O’Loughlin and Pearce (1976) found that clearfelling of forest increased annual landslide densities from 1 per km2 to 20. The importance of tree roots for soil stability has been emphasized by Sidle (2000). O’Loughlin and Watson (1979) found that under conditions of soil saturation, 80% of the soil’s total shear strength may be attributed to tree roots. In New Zealand, tree roots were found to lose their tensile root strength very quickly after the death of the tree (Hamilton and King, 1983). Furthermore the amount of protection tree roots and forest cover can offer diminishes under extreme rainfall conditions (FAO, 2003).
The construction of new roads into previously remote upland areas, as part of the economic development process, also causes the mass movements of soils, which increases landslide frequency and contributes to the erosion process (Hamilton and King, 1983).
2.2.5 Impact on erosion

Douglas (1981) reported no increase in overland flow – and hence no increase in erosion – when an area was clearcut without removing any of the material or constructing any extraction roads. This finding was further supported by Linkens (1970). O’loughlin (1980) reported sediment yields from three catchments; one control, one clearfelled and logged with a down hill cable system (no roading) and one clearfelled using a skidder and roads. Annual sediment yields were, 33, 47, 264 m3 km-1 yr-1 respectively. Thus during the commercial harvesting of wood, the marked increase in erosion is mainly due to the soil disturbance occasioned by the extraction process rather than the reduction in tree numbers per se.
Once logging has ceased, sediment rates soon return to preharvest levels. In Malaysia, Peh (1978) studied adjacent forested watersheds, one undisturbed and one regenerating after harvest. He reported that despite the altered nature of vegetation cover, rates of sediment transport from the regenerating forest were not significantly different from those of the undisturbed rainforest. 

Although there are many studies that show an increase in river sediment load after an area has been clearcut, it is hard to establish a direct cause and effect relationship due to a variety of erosion processes that are taking place. An increase in stream sediment content for example, may not be wholly attributable to increased on-site erosion, but may be a consequence of greater stream channel erosion as a result of the increase in river flow rate. 
By filtering out soil erosion inputs to channels and maintaining stable stream banks, healthy riparian forests can reduce stream sediment levels (Tabacchi et al., 2000). The potential of riparian forest to protect rivers from excess sediment loads during logging operations was highlighted by Graynoth (1979) in New Zealand who studied sediment concentrations in four watersheds that had received the following treatments: control, logging without riparian protection (2 sites), and logging with riparian protection. He reported mean sediment concentrations of 8, 213, 188 and 27 mg l-1 respectively.

2.2.6 Impact on nutrient levels

Removal of woody biomass during commercial logging substantially depletes the area’s nutrient budget since large amounts of nutrients are contained in the boles of trees. In addition, removal of the biomass affects chemical nutrient cycling by changing the biological arrangements and functions of the soils and forest streams. Changes in microclimate affect biological activity, rates of oxidation and leaching. Nutrients attached to eroded soil particles are transported off site and into streams. Burning of slash increases volatilization and mineralization of elements bound in organic material. Burning also affects biological activity and microclimate. Swank and Douglas (1977) reported the increase of NO3–N export from a clearcut site for periods of up to 20 years following the logging operation with and without removing the products. Since water yield can substantially increase after clearcutting, the total loss of nutrients can be substantial. 
Loss of dissolved substances, not only represent a loss of nutrients from the ecosystem but has an impact on the aquatic system draining the logged over forest. Bormann and Likens (1981) suggest, however, that as long as clearcuts are limited to small areas of only several hectares and the cut area forms a small part of a larger forested watershed, biotic activities in the stream water plus dilution by water from uncut areas will tend to minimize the environmental impacts.  

Prompt and adequate forest regeneration is the best assurance that any increases in erosion rate, sediment effect and nutrient outflow will return speedily to pre-harvest levels. 
2.3 Conversion to annual cropping
2.3.1 Impact on groundwater
Higher water tables could be a positive outcome of forest conversion to annual cropping in areas that suffer seasonal water shortages. Higher groundwater levels can be permanent if good infiltration rates are maintained through proper tillage, minimal compaction and control of surface water runoff. Although there is little research evidence available, it is thought that large increases in overland flow, as a result of poor land husbandry could reduce the recharge of ground water and hence lower the water table.

2.3.2 Impact on runoff

Agricultural land typically produces greater surface runoff and lower infiltration rates than forest land. This usually increases storm flows and reduces the time it takes to reach peak flow, although this also depends on underlying geology. These effects can be mitigated to some extent by soil and water conservation practices such as terracing, tillage on the contour, strip cropping, drainage and contour banks. Roads resulting from the conversion to cropland often aggravate the situation also.
2.3.3 Impact on erosion

The way in which forest land is cleared for the first crop has a significant effect on erosion rates. Lal (1981) reported higher soil erosion rates from land that had been cleared mechanically than land that had been cleared manually. Mechanical clearance using a tree pusher or root rake attachment caused greater erosion than plots cleared with a shear blade attachment. Shifting cultivation aside, manually cleared plots produced less runoff and soil loss than mechanically cleared treatments. The labour intensive, time consuming nature of manual clearing, however, may make it an unviable option for a commercial operation. In this case, soil conservation methods must be employed to limit the erosion incurred using heavy machinery.

Erosion rates are obviously site specific, but on a study in Waspada, Garut, West Java, on a 30% slope with a monthly rainfall of 214 – 244 mm throughout the year, erosion rates of 0, 3.18 and 13 m3 ha-1 month-1 were observed for plantation forest, corn and peanuts, and potato respectively (Hamilton and King, 1983). Brunig (1975) reported that in Sabah, on moderate to steep slopes, the natural forest had an annual erosion rate of 10 – 40 t ha-1 while that from field crops had over 1000 t ha-1.

Conversion of forested land to cropland almost invariably results in increased sediment yield, particularly during the process of conversion, and usually thereafter. Accounting for a site’s contribution to increased stream sedimentation is difficult for reasons outlined earlier. Whether due to on-site, or stream bank erosion processes, stream sediment nevertheless increases when land is converted to annual cropping and it is important to take conservation measures to mitigate this. In Australia, Mitchell and King (1980) reported that soil conservation practices applied in a catchment reduced siltation rates in a reservoir from 617,000 m3 yr-1 to 206,000 m3 yr-1 in the first seven years of the project. 

2.3.4 Impact on nutrient levels

Nutrient outflow from land converted to annual cropping also increases. The severity in some cases makes continuous cultivation impossible without major nutrient additions and these losses are sufficient to even hinder the recovery of the forest should agriculture cease (Jordan, 1980).
2.3 Implications

Changes in land use result in changes in water yield, water quality, and soil erosion rates within a watershed. Eroded soil makes its way into the water course and increases the sediment content of streams and rivers reducing water quality for aquatic life, domestic and industrial use. Sediment transport aggravates flooding in lowland areas, reduces reservoir volume behind dams, and can hinder navigability of rivers and sea ports. 
Chapter 3: Methods

3.1 Environmental implications of land use changes

Experiments to determine the effects of a land use change on a watershed can take years to generate meaningful data. Thus, as the data collection of this study was restricted to a six week period, the environmental implications of land use changes were researched by review of relevant literature.

3.2 Forestry management systems

Past and present forest policies were examined using an archive catalogue of Department of Environment and Natural Resources (DENR) policies and a variety of government publications. Forest policy and management was further clarified through consultation with the forestry staff of DMMMSU and personal interview with DENR staff. Forestry statistical data was collected from the four Community Environment and Natural Resources Officers (CENROs) that cover La Union and Benguet. 

3.3 Forest clearance due to the demand agricultural land

Forest clearance for the conversion to other land uses was considered by comparing the government’s official land area figures with those of the municipal tax office. Tax records, showing the area of tax declared land within each municipality were collected from the provincial assessor for each province. The official area of forest land and that which is set aside as alienable and disposable was found in reports collected from the CENROs. It was assumed that tax declared land in excess of that which is classified as alienable and disposable, indicates people must be paying tax on land classified as forest land and are presumably occupying, or using, it in some way. 

3.4 Forest clearance due to the demand for timber

Estimates of wood utilisation at the village, or barangay, level were gathered by interviews with a sample of barangay captains – the head of the village. The questions asked during this interview are found in Appendix I. Although most barangay captains spoke English, a translator was needed in order to clarify some of the questions asked, and some of the responses given. A member of the DMMMSU staff assisted me in this matter for the barangay interviews conducted in La Union. In Benguet and Mountain Province my translator, and guide, was the sister in law of the brother in law of the former Forestry Department director at DMMMSU. 

The barangays selected were intended to give as good a geographical spread of sites as possible. The original idea was to interview a representative barangay from each municipality within the two provinces (20 in La Union and 14 in Benguet) but, given the limitations of time, this was not possible. The field work for this study was carried out during the monsoon season in June and July. The heavy rain and poor roads in upland rural areas made vehicular access to many barangays impossible and even difficult by foot. Relying on public transport to get around further limited the choice of barangays and made data collection a very time consuming process. For these reasons, it was only possible to interview seven representative barangays from each province. Circumstances also meant that 4 of the 7 barangays taken to represent Benguet were actually in Mountain Province which boarders Benguet to the north. Both provinces are part of CAR and are physically and culturally very similar. For the purpose and scope of this study, household dependence on forest resources was assumed to be the same in both Benguet and Mountain Province. 

The barangay captains interviewed in Benguet and La union represented a combined total of 2,810 and 2,163 households respectively. The average size of a barangay, where interviews took place, was 401 households in Benguet and 309 households in La Union.

The responses from the barangay captains interviewed were then averaged and assumed to be representative of all barangays within that province. Calculated results based on these responses are not intended to be statistically rigorous and are presented to gain an order of magnitude indication of household timber utilisation.

Respondents gave fuel wood and charcoal usage in kilograms. To convert this to a volume figure, in order to compare it with other data, the density of teak was used for the wood used in La Union, and pine for the wood used in Benguet. Tropical hardwood species are grown in La Union. The relatively high density of teak (Tectona grandis) - 673 kg m-3 – will give a conservative estimate of volume for trees in La Union. According to interview responses, Benguet pine (Pinus kesiya) dominates wood supply in Benguet. In the absence of physical data for this species, the density of Scots pine (Pinus sylvestris) - 553 kg/m3 - was used in the calculation of wood volumes in Benguet.

Chapter 4: Observations & Discussion

4.1 Historical resource exploitation
At the beginning of the 20th century, 70% of the Philippines was forested (Kummer 1992). Today, that has been reduced to just under 24% (FMB, 2003). Until World War II, forest clearance was mainly for conversion of forested land to agriculture, but the trend toward clearance due to massive timber exploitation had already begun during the American colonial period of 1898 to 1946. The huge profits to be made ensured that this trend was to continue after independence and subsequently became the primary cause of forest removal.  

At the height of logging activities in the late sixties and early seventies the forests were being depleted at a rate of 3,000 km2 yr-1 producing about 12 million m3 of logs per year (Saastamoinen, 1996). In 1991, Department of the Environment and Natural Resources (DENR) Secretary, Fulgencio Factoran, successfully introduced a law banning logging in virgin forests. As a result, forest depletion had reduced to 1,000 km2 yr-1 by 1992, producing 1.4 million m3. The export ban on raw logs at the beginning of the 90s reduced the proportion of forest products to a mere 0.6% of the value of all exported goods (Saastamoinen, 1996), from a high of 24% in 1974. The export value of major forest products (logs, lumber, plywood, veneer sheets and corestock) continued to decline in the 90s from 68 million US dollars in ’91 to 23 million in 1999 (NSO Philippine Yearbook, 2002).

In 2000, the Food & Agricultural Organisation (FAO) put the rate of forest depletion at 890 km2 yr-1, or 1.4% per year (FAO, 2003), which, although lower than the ’92 rate, still makes it the highest in South East Asia and among the highest in the world.

4.2 Resource Inventory & Forest Cover

The first nationwide forest inventory of the Philippines was conducted between 1965 and 1969. Rapid, and largely unchecked, exploitation of the forest resources made this initial inventory obsolete within a decade. In need of reliable statistics, the Forest Management Bureau found it necessary to initiate a second full inventory in 1978. The initial inventory method was costly and labour intensive. Adopting a more efficient methodology using aerial photographs and field sampling data, under a project with the Federal Republic of Germany in 1983, and partly funded by the FAO, the second National Forest Resources Inventory (FRI) was completed in 1988. Forest resource figures since then have been estimated from projections based on this inventory. Between 1988 and 1997 a total of 767,210 hectares was reforested compared to a total area of 26,177 hectares covered by Timber Licence Agreements over the same period. Despite these extensive reforestation efforts, these projections continued to show a decline in calculated forest resources and were subsequently stopped in 1997. A study based on new satellite imagery showed total forest cover to be 7.168 million hectares at the end of 2003 compared to the 5.391 million hectares calculated from the last projection in 1997. SPOT (Satellite Pour l’Observation de la Terre) satellite images of the Philippines were used to estimate a national forest cover of 7.1 million hectares in 1987 (DENR, 1988a).

Efforts to compare the new forest cover data with the 1988 Forest Resource Inventory are on going but hindered by the fact that some provincial and regional boundaries have changed since 1988.  In La Union, Region I, the estimate of forest cover based on the new satellite data is 3,855 ha. Of this, 866 hectares is “open forest” - defined as a discontinuous canopy covering between 10% and 40% - and 2,989 ha of plantation forest (FMB, 2003). According to the inventory published in 1988, forest cover in La Union was 2% of total land area, or 2,986 hectares. At the time of writing, the new forest cover figure for Benguet is not available.

4.3 The logging ban

Fears of over exploitation finally led to a controversial ban on commercial logging in the 70s. The moratorium does not apply to the entire country; congressmen and local government officials have to file for a ban on a provincial basis. La Union and Benguet were covered by the ban as of 1975 and 1986 respectively. In her book, “The Politics of Logging”, Marities Vitug (1992) suggests that in the past, the application of the ban was not always done for the ecological reasons cited in the decree. She records that logging companies in different parts of the country often had to pay “revolutionary tax” to the once popular left wing group known as the New People’s Army, or NPA, if they wanted to continue operations unhindered. This was further verified in conversations I had with former logging company employees. If unpaid, equipment would be destroyed bringing the logging operation to a stand still. At one point, this practice was so rampant that companies not reporting equipment damage were suspected of collaboration with the guerrillas. According to Vitug, the logging ban was imposed in some provinces merely as a measure to remove the NPA’s source of funding.  
During his term as DENR secretary in the late eighties, Ernesto Maceda approved and imposed a log ban in nine provinces though he subsequently issued cutting and hauling permits in 5 of the 9 – one of which included Benguet province (Vitug, 1993).

Today, the moratorium on logging and the export of logs and lumber is a difficult issue to understand. Even within the circles of forestry professionals, opinions vary. This confusion, in part, is due to the apparently temporary nature of some of the relevant laws. In March of 1989, a nationwide export ban on lumber came into effect (DENR, 1989a). However, finished products and lumber produced from imported logs was exempt from the ban. A clarification came out in July of that same year declaring that lumber of a certain dimension was to be treated as a component of a finished product – and therefore exempt (DENR, 1989b). A DENR Executive Order in 1993 stated that lumber produced from imported logs was no longer exempt and was now also banned (DENR, 1993a). On the 11th of March 1998, the export ban on lumber was lifted to help overcome the country’s economic crisis (DENR, 1998a). Forty one days later, the order was recalled (DENR, 1998b). 

Although all laws are published in a monthly gazette and circulated in two national newspapers, keeping abreast of the current laws is quite a challenge. The situation cited above appears more confusing by the fact that the National Statistics Office (NSO) has reported lumber export figures for every year since the imposition of the national lumber export ban. For example, in 2002 the Philippines exported over 91,000 cubic meters (NSO, 2002; FMB, 2002).  Logs too, albeit in relatively small quantities, are still being exported according to NSO records (FMB, 2002).
The logging ban was imposed in Benguet in 1986 yet according to the 2003 Annual Environment & Natural Resources (ENR) Statistical Profile for CENRO Baguio City (CENRO, 2003c), a Timber License Agreement covering over 30,000 ha in Bokod and Kabayan, Benguet had only recently expired in April of that year.
4.4 The TLA system

The Timber License Agreement (TLA) is the principal method by which timber is produced in the Philippines. Under this mechanism, state owned forest land is leased to timber companies for an agreed duration. This duration is determined by the annual allowable cut, which in turn is determined by the established cutting cycle, volume, and type of timber within the agreed area. The maximum period of any timber license is 25 years, renewable for a further 25, provided the company has met its reforestation commitments. In provinces where a logging ban has been approved however, TLAs are suspended and harvesting operations are stopped immediately. In the past, TLAs were awarded to the politically influential; good past operational performance had little to do with it. This, and loose government controls made the TLA system synonymous with corruption and over-exploitation of forest resources. For example, during his term as DENR Secretary, Ernesto Maceda issued 139 commercial cutting permits. According to the DENR, a permit should contain the volume of allowed cut, the location and expiry date. Out of 139, 5 had no expiry date (effectively making them a perpetually valid license). Another 22 had no authorized cutting volume limit. Eighty nine did not specify any boundaries of operation (Vitug, 1993).  

From 4.48 million hectares in 1959 (Boado, 1988) the area under timber license agreement more than doubled to 10.29 million hectares in 1973, accounting for more than one-third of the country's total land area (NSO, 2002). The number of TLAs peaked in 1973 at 422 and slowly began to decrease from the second half of the decade onwards. At the beginning of 2003, there were 16 TLAs in operation nationwide, covering a total area of 691,024 hectares and annual allowable cut of 51,003 cubic meters. The last TLA will expire in 2011 (FMB, 1997).
Figure 1. Area under timber license agreement: 1970 - 2002
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4.5 Alternative forms of forest management & log production
In an effort to rehabilitate the country’s degraded forestlands while also improving forest productivity, the DENR have developed a number of different forest management policies. Unlike the TLAs, the new policies are consistent with the DENR’s strategy to advance equitable access to opportunities in forest development and sharing of the benefits from forest resources. In order that these new, more socially equitable, polices can be successfully implemented, the DENR has had to adapt from an agency that formally prosecuted upland farmers as trespassers, to one that works in cooperation with them. Through these programs, the local communities and notably, the indigenous cultural communities, shall be given the chance to participate actively in managing, conserving and using the forests.  
4.5.1 Integrated Forest Management Agreement (IFMA)
Integrated Forest Management Agreements (IFMAs) are intended to be the principal management system under which the country will provide itself with a continuous and sufficient timber supply. It is the government’s sustainable, and development focused substitute for the TLA system of harvest. Companies technically and financially capable of entering into an IFMA will rehabilitate and bring degraded forestland under productive management. The minimum area that may be covered by an IFMA is 500 hectares and the maximum is 20,000 hectares. An IFMA holder may hold more than one IFMA simultaneously but the aggregate size cannot exceed 40,000 hectares.

Eligible areas include:

· open and denuded lands, brushlands, degraded residual natural forests;

· areas covered by cancelled or expired Forest Land Grazing Agreements (FLGAs) or pasture permits or leases;
· government reforestation project areas, which in the interests of public and surrounding communities, would be more suitable or better developed as an Industrial Forest Plantation (IFP);
· production natural forest;
· areas under cancelled or expired TLAs.
IFMA holders have to conduct an initial inventory of the forest area and submit aerial photographs or LANDSAT images within one year of the award and every five years thereafter unless the area was initially devoid of natural tree cover before the agreement, or the site is less than 5,000 hectares.

A Comprehensive Development Management Plan (CDMP) must be submitted to the DENR within 1 year of the award as well as annual accomplishment reports.

At least 5% of the plantation area must be planted within 12 months, 50% within 3 years and 100% within 5 years from the date the CDMP was approved. The survival rate must be 80% of the required stocking density per species or IFMA holders will be in breech of their contract.
There is strictly no cutting of trees growing on land with a slope greater than 50% or above 1000 m in elevation. Felling coupes, or compartments, are not to exceed 100 hectares. Buffer strips of at least 50 meters in width are to be maintained between coupes, and at least 20 meters on either sides of any major river or stream running through the site.  Any protected areas found within the boundaries of the IFMA are to be upheld by the holder who is responsible for maintaining them.

In order to improve cash flow while trees are maturing, the holder is allowed to intercrop between trees. All logs and other forest products derived from planted trees will be exempt from forest charges and can be exported.

Being on public land, the holder has to share some of the profit with the government. The government’s share will depend on:

· plantation establishment, protection, management and infrastructure costs incurred by the IFMA holder;

· kind and volume of product harvested and its fair market price;

· reasonable margin for profit and risks.
Violations of any of the terms of the agreement, including failure to submit a CDMP, are grounds for suspension or cancellation. Investigation into any alleged violations are initiated by the Regional Executive Director (RED), or the secretary himself (DENR, 1999).
In La Union there are officially 990 hectares of forestland under an IFMA issued to the National Tobacco Agency to grow giant ipil-ipil (Leucaena leucocephala) as curing barn fuel wood. This IFMA was issued in January of 1994. By 1998, the NTA still had not submitted an approved CDMP. Despite recommendations by the CENRO and PENRO to have their IFMA cancelled, the acting DENR Secretary Antonio La Vina granted them a cutting permit. In January of 1999, the Regional Executive Director of Region I wrote a letter to the Secretary of the DENR recommending the cancellation of IFMA no. 0103-0506 issued to the National Tobacco Administration. As of July 2004 there has been no response from the central office (Almogela, 1999)
Commercial harvesting above 1000 m is not allowed (CENRO, 2003), therefore, there are no IFMA holders in Benguet.

4.5.2 Forest Land Management Agreement (FLMA)

FLMAs were initiated in the late eighties to try to establish and maintain areas of permanent but productive forest cover across the country. The objective is small scale timber production in an environmentally sensitive way using low impact management and harvesting systems. 

This scheme is targeted at families or communities who are given secure land tenure over the area for a period of 25 years. Individual or family held FLMAs can cover areas of up to 10 hectares whereas community held FLMAs can cover areas up to 1,000 hectares. Areas eligible for plantation development are: DENR reforested sites, residual and second growth forest, and all denuded upland areas of the public domain within officially designated watersheds, reservations, parks or preserves.
In order to prevent infestation by grasses, while also allowing for a sufficient annual income, IFMA plantations must maintain a 75% crown cover. Timber harvesting must conform to principals of sustained yield and selective cutting using low impact approaches such as draft animals or sky lines for removal of the timber from stump to landing point. Clear cutting is strictly prohibited. 

The Forest Land Manager (FLM) can borrow money for site development with free technical assistance from the DENR - although self reliance is encouraged as far as possible. When trees have matured to the point where selective harvesting can commence, 30% of the proceeds from each sale will go toward repaying any financial assistance received by the DENR until all debts have been cleared. In addition,

5% of gross sales must go into a trust fund for reforestation (DENR, 1993b)
There are 10 separate household FLMAs in La Union covering a total area of 230 hectares (DENR, 2003). There are no FLMAs in Benguet.

4.5.3 Integrated Social Forestry (ISF)

ISF was implemented in the late eighties to help stabilize the land use systems of forest occupants who depend on public forest for their livelihood. It is supposed to achieve economic and social progress for those slash and burn farmers – kaingineros as they are known in the Philippines - and forest occupants by the development of sustainable production techniques, sustainable income generating activities and improved access to markets. Participants are assisted in developing individually allocated parcels of open and denuded forest land into productive agroforestry farms.

Participants must devote part of their land to tree farming and protect any existing forest growth within and adjacent to their allocated parcels of land. Technical, financial, organizational and marketing assistance is given to participants

In order to qualify for the program, applicants must be a member of a national minorities or tribal community group, or have been a forest occupant prior to 1982.

Eligible project sites include all open and denuded forestland areas and all areas under forest occupation. Prohibited areas include national parks, proclaimed watershed areas, reservations, or any areas under a valid DENR lease agreement e.g. a TLA. The protection or production functions of these forests are not compatible with occupation, therefore, occupants in these areas are relocated after due notice and given the opportunity to participate in the program at a mutually acceptable location (DENR, 1988b).
ISF areas have a total coverage of 2,213 hectares in La Union (DENR, 2003). There are no ISF projects in Benguet.

4.5.4 Community Based Forest Management (CBFM)

This is the main vehicle by which the government intends to prevent further forest degradation, put a stop to unsustainable land use practices employed by its occupants, and re-establishing tree cover on most of the country’s denuded forestlands. It evolved from the ISF program but it applies to communities not individuals. Applicants must be members of a registered Peoples Organization (PO).
The priority areas for CBFM are the forest lands that are considered to be “open access” in or near old growth, residual pine, or mossy forests. Open access areas are forestlands that are no longer under any type of formal management system, such as expired, cancelled and suspended TLAs, IFMAs, and Pasture License Agreements as well as regular reforestation project sites and mangrove forests. Open access forests usually become “hot spots” of illegal logging and forest encroachment. The resources within these areas are, therefore, at risk from over exploitation, threatening the communities that depend on them with potential economic hardship.  
Sustainable forestry is envisioned to result from the collective management efforts of communities in and around open access forest lands in partnership with the DENR, LGUs, and the private sector. Under CBFM, local communities – whether as forest-resident communities, barangays, municipalities, or entire provinces – will ensure the protection of the remaining natural forests, the rehabilitation of degraded areas and the development of open and brushland areas. CBFM participants are issued with a Community based Forest Managemnt Agreement (CBFMA), which grants holders with the land rights over the area for 25 years, renewable for a further 25 years. Holders are therefore given incentive to contain degradation through land development and rehabilitation, and inhibit poaching and irresponsible slash and burn farming by social fencing.

In 1997, the DENR’s strategic plan envisioned 9 million hectares of forest land under community management by 2008 – 58% of the country’s total forest land area. Before the implementation of CBFM, there was a total of 11.18 million hectares of open access areas across the Philippines with a further 2.65 million hectares classified as potential open access (active TLAs, regular reforestation project areas, and mangrove forests) (FMB, 1997). As of 2002, more than 5.7 million hectares of this was under CBFM (FMB, 2002), putting the government well on track to achieving the 9 million hectare target. Of this total, 2,210 hectares were in La Union (CENRO, 2004) and 13,735 hectares were in Benguet (PENRO, 2003).

Table 1. National log production by permit/license type 2002

	Management system
	Origin of harvested timber (m3)

	
	Naturally grown
	Planted   
	Total

	TLA
	38,137
	14,768
	52,905

	ISF
	-
	2,634
	2,634

	PLTP
	1,254
	33
	1,287

	SPLTP
	145
	47
	192

	FLMA
	302
	869
	1,172

	IFMA
	37,834
	39,936
	77,770

	CBFM
	7,036
	4,300
	11,336

	SMF
	118
	244,730
	244,848

	Other
	4,143
	6,975
	11,118

	Total
	88,970
	314,292
	403,262


Source: (FMB, 2002)
4.5.5 Private Land Tree Permit (PLTP) and Special Private Land Tree Permit (SPLTP)
Any naturally grown tree in the Philippines needs a permit from the DENR before it can be cut. A PLTP grants the holder the right to harvest a specified tree or trees on his private land. The holder will then have to pay the appropriate forest charges for the volume and type of tree harvested. A SPLTP is similar to a PLTP but applies to both planted and naturally grown premium hardwood species (DENR, 2000). Premium hardwood species are: Akle (Serialbizia acle), Almaciga (Agathis philippensis), Apanit (Mastixia philippinensis), Banuyo (Wallaceodendron celebicum), Batikuling (Litsea leytensis), Betis (Madhuca betis), Dao (Dracontomelon dao), Ebony (Diospyrus ferrea), Ipil (Intsia bijuga), Belong-eta (Diospyros pilosanthera), Kalantas (Toona calantas), Kamagong (Diospyros philippinensis), Lanete (Wrightia pubescens), Lumbayao (Tarrietia javanica Bl.), Manggis (Koompassia excelsa (Becc) Taub.), Molave (Vetix parviflora), Narra (Pterocarpus indicus), Sangilo (Pistacia chinensis), Supa (Sindora supa Merr.), Teak (Tectona grandis), Tindalo (Pahudia rhomboidea). 
4.5.6 Self Monitoring Forms (SMF)
SMFs were the documentation used in the transportation of planted trees (as opposed to naturally grown) from private lands. These documents are no longer required since the utilisation and transport of planted trees from private lands is now deregulated. I am not certain, however, how one proves whether a tree has been planted by hand or has grown naturally. As shown in table 1, in 2002, over 60% of timber produced in the Philippines comes from this unregulated source. The provincial breakdown of the data in table 1 is not published. 
4.6 Natural Resource Management
The DENR is the government agency responsible for the conservation, management and development of the country’s natural resources. Its main aims are poverty reduction by equitable access to resources, sustainable utilisation, and good governance. The DENR is split into the following six bureaus: Environmental Management, Forest Management, Land Management, Mines & Geosciences, Protected Areas and Wildlife, and Ecosystems Research & Development. These six national bureaus operate regionally through their corresponding “Services” i.e. the Environmental Management Service, the Forest Management Service, the Land Management Service, etc. They are represented at a provincial level by the Provincial Environment & Natural Resources Officer (PENRO) and at a municipal and barangay level by the Community Environment & Natural Resources Officer (CENRO). 

Benguet is a mountainous province with limited accessibility. Therefore, it has three CENROs covering different municipalities. The offices and their municipal jurisdiction are as follows:

· CENRO Bugias for Atok, Bugias, Bakun, Mankayan;

· CENRO La Trinidad for Kapangan, Kibungan, La Trinidad, Sablan, Tuba, and Tublay;

· CENRO Baguio City for Bokod, Itogon, and Kabayan.

The entire province of La Union is covered by a single CENRO located in the provincial capital, San Fernando.

4.7 Log Production in La Union & Benguet
During my field work, I asked barangay captains to estimate the number and average diameter of trees cut in the barangay annually for construction purposes only – since most interviewees said only branches and dead wood were usually taken for fuel wood. The estimated volume of this timber was calculated using the same equation used by CENRO to estimate the standing volume of a tree (volume = diameter2 x 0.5109 x height). The conservative estimate of 15m was used as the standard height of a harvested tree. The collective average removal rate for respondent barangays in Benguet and La Union were calculated separately and multiplied by the total number of barangays in each province (269 in Benguet, 576 in La Union) to get an estimate of total provincial timber production.

Information from the 7 barangay captains in La Union revealed between zero and 75 trees were cut each year for construction purposes. Trees ranged in size from 30 – 40 cm in diameter. The average tree cut was 34 cm in diameter and had a calculated volume of 0.88 cubic meters. The average annual rate of removal was 47 trees - equivalent to just over one and a half trees per 10 households, or 0.15 trees per household.
Between 20 and 100 trees were cut for construction purposes in Benguet each year. Trees ranged in size from 20 – 40 cm in diameter. The average tree cut was 29 cm in diameter and had a calculated volume of 0.71 cubic meters. The average annual rate of removal was 44 – equivalent to just over 1 tree for every 10 households, or 0.11 trees per household. In all barangays, the trees removed for construction timber represented the largest trees in the barangay. The detail behind these numbers can be found in Appendix II. 
The only log production figures compiled by the CENROs visited were those from PLTPs.
Table 2 shows how provincial timber production figures based on CENRO records compares with provincial estimates based on my interviews with barangay captains. 

According to local estimates, timber removal in Benguet is nearly twenty nine times greater than what the local government has recorded. In La Union it is more than a thousand times greater. 

Table 2. Log production: government records compared to barangay captain estimates
	Source
	Government estimate of log production* (m3)
	Government estimate of average Annual log production* (m3)
	Annual log production estimates – from interview response      (m3)
	Estimated number of trees removed - from interview response

	Cenro Bugias
	539.5
	45
	 
	 

	Cenro La Trinidad
	82.9
	16.6
	 
	 

	Cenro Baguio City 
	228.1
	228.1
	 
	 

	Benguet Total
	850.4
	289.6
	8,349
	11,721

	 
	 
	 
	 
	 

	Cenro San Fernando
	78.8
	19.7
	 
	 

	La Union Total
	78.8
	19.7
	23,963
	27,154

	*Notes: (1) log production from CENRO Bugias was for 1990 – 2001 inclusive (source: Forestry Statistical Profile 2003).

(2) Log production from CENRO La Trinidad was for 1999 - 2003 inclusive (source: CENRO Profile 2003).

(3) Log production from CENRO Baguio City was for 2003 only (source: CENRO cutting permit records).

(4) Log production from CENRO La Union was for 2000 - 2003 (source: CENRO cutting permit records).


4.8 Reasons for discrepancy

All naturally grown trees - those that have not been planted by hand - felled in the Philippines need a license. On private land, this requires a PLTP or a SPLTP. Only those with title over the land or a Certificate of Land Ownership Award (granted under the Comprehensive Agrarian Reform Program) can apply. In order for a permit to granted, the following are required (at the expense of the applicant):

(a) endorsement from a local government official,

(b) a full inventory of area to be harvested,

(c) an Initial Environmental Assessment,

(d) an Environmental Compliance Certificate (based on the above).

According to the questionnaire only 5% of the households represented from Benguet, and 35% in La Union, had title to their land. For the majority of households, the 15,000 Peso cost to secure the title to their land is prohibitively expensive. In 2000, the incidence of poverty in CAR was estimated at 36.6% (RPFP, 2004). In rural areas half of all families (49.8%) live below the poverty threshold – which, for an average family of five, is a monthly income of 5,492 Pesos (NSCB, 2004); more than a quarter live below the subsistence threshold (i.e. with per capita incomes less than that required to meet minimum food needs) – 3,718 Pesos per month, based on a family of five members (NSCB, 2004; RPFP, 2004). The exchange rate in July 2004 was approximately £1 = 100 Pesos. Most people, therefore, are ineligible, unable and unlikely to go through official channels to satisfying their timber needs and this is understood at local government level. Consequently, if the timber is for personal use within the barangay, they ask that only the first criterion above is met; that cutting is authorised by the barangay captain. 

4.9 Fuel wood use in Benguet and La Union

Table 3, quantifies domestic fuel wood usage in the 14 baranagays in Benguet and La Union. Barangay captain’s estimates on household fuel wood consumption were given in kilograms which were then converted to cubic meters in order to compare it with the amount being used for construction purposes. To give a conservative result, volume calculations for La Union were based on the density of teak (Tectona grandis) – a commonly occurring species in the province with a relatively high density of 673 kg m-3 (Rijsdijk & Laming, 1994). Benguet Pine (Pinus kesiya), dominates timber utilisation in Benguet. Data on the physical properties of this timber were not available so the density of Scots Pine (Pinus sylvestris, 553 kg m-3) (Rijsdijk & Laming, 1994) was used as a substitute for calculating the volume of timber consumed in Benguet. In order to put this to scale, the volume was also given in equivalent number of construction trees. The average volume of a construction tree, as determined earlier, was 0.71 m3 in Benguet and 0.88m3 in La Union. 
A quick comparison with the previous table shows the amount of timber consumed for fuel is 31 times greater than that extracted for construction in Benguet and 18 times greater in La Union. Households using fuel wood in Benguet use almost two and a half times more than those in La Union – 17 kg day-1 compared to 7 kg day-1.  Hence, although only 21% of households in Benguet use fuel wood compared to 60% in La Union, overall fuel wood consumption for each province is comparable. The cooler climate and higher altitude may explain the variation in household levels of consumption between the two provinces. The use of bottled gas also influences the amount of fuel wood being used. The low consumption rate per household in La Union may indicate bottled gas is being used to supplement their energy needs. Conversely, if wood is the soul source of fuel for the 21% of households using it in Benguet, consumption levels per household will, obviously, be higher. The average household consumed almost 2.4 m3, or the equivalent of 3.35 construction trees worth of fuel wood per year in Benguet, and 2.36 m3, or the equivalent of 2.68 construction trees worth of fuel wood in La Union. 

	Table 3. Domestic fuel wood requirements for a sample of barangays in La Union and Benguet

	 
	 
	 
	 
	 
	 
	 
	 

	Baranagay
	No. households
	No. households using fuel wood
	Household daily consumption (kg)
	Barangay daily consumption (kg)
	Annual consumption (kg)
	Equivalent vol (m3)
	Equivalent no. "construction trees"

	Benguet
	
	
	
	
	
	
	 

	Monamon Sur
	80
	8
	30
	240
	87,600
	158
	222

	Monamon Norte
	365
	18
	20
	365
	133,225
	241
	338

	Sawmill
	70
	4
	15
	52.5
	19,163
	35
	49

	Sabangan
	94
	47
	18
	823
	300,213
	543
	762

	Samuki
	1000
	0
	0
	0
	0
	0
	0

	Bangao
	748
	299
	18
	5236
	1,911,140
	3,456
	4852

	Nangalisan
	453
	227
	15
	3398
	1,240,088
	2,242
	3148

	Average
	
	21%
	17
	1445
	527,347
	954
	1,339

	 
	
	
	
	
	
	
	 

	La Union
	
	
	
	
	
	
	 

	Casilagan
	120
	78
	6
	468
	170820
	253.8
	288

	Quenca
	315
	10
	15
	150
	54750
	81.4
	92

	Anduyen
	300
	210
	20
	4200
	1533000
	2277.9
	2581

	Bungol
	270
	151
	10
	1512
	551880
	820.0
	929

	San Fransisco Norte
	110
	99
	3
	297
	108405
	161.1
	183

	Mangan
	508
	483
	3
	1448
	528447
	785.2
	890

	Bumbuneg
	540
	270
	5
	1350
	492750
	732.2
	830

	Average
	 
	60%
	7
	1346
	491,436
	730
	827


Source: Personal interview.
Officially, branches and dead wood can be collected from the forest for fuel and all barangay captains said this was generally the practice. Since there is no way for the government to monitor how much is collected, there are no CENRO figures with which to compare the above estimates.

Applying the calculated averages to all barangays in Benguet and La Union gives the following Provincial totals for domestic fuel wood use. 
Table 4. Average fuel wood consumption in La Union and Benguet

	Province
	Total mass of fuel wood consumed annually (tonnes)
	Total volume of fuel wood consumed    (m3)
	Equivalent no. "construction trees"

	Benguet
	141,856
	256,521
	360,117

	La Union
	284,541
	422,796
	479,108


Source: Personal interview.

4.10 Charcoal Use in Benguet & La Union

Charcoal production occurred in only 2 of the 7 barangays visited in Benguet. The average annual production between the two barangays was 7,515 kg.  If the above ratio and average can be assumed to be representative of all barangays in the province (i.e. 2 out of every 7 produce 7,514 kg charcoal each), total charcoal production in the 269 barangays in Benguet would be 577,505 kg/year.

Charcoal production occurred in 4 out of 7 barangays in La Union. Average production among the producing barangays was 7,256 kg/year. If this production rate was applied to 4/7ths of the 576 barangays in the province, total charcoal production in La Union would be 2,355,017 kg/year.
All barangay captains stated that almost all charcoal produced in the barangay, was consumed within the barangay – occasionally, any surplus would be sold at the local market. It is not known whether only dead wood and branches were used for the production of charcoal. 
The following table shows the mass of wood necessary to produce this much charcoal, its corresponding volume and equivalent number of construction size trees. Pit kilns were the assumed method of charcoal production. To give a conservative estimate of wood consumption, a relatively high charcoal conversion efficiency of 30% was assumed for this type of kiln (NRI, 91).

Table 5. Wood consumed annually in the process of charcoal production
	Province
	Charcoal production (kg)
	Wood mass required (kg) 
	Equivalent wood volume (m3)
	Equivalent number of construction trees

	Benguet
	577,505
	1,925,015
	3,481
	4,903

	La Union
	2,355,017
	7,850,057
	11,664
	13,255


Source: Personal interview.
As is the case with fuel wood, since there is no way for the CENRO to monitor charcoal production, other than by household interview, there are no official figures with which to compare the above.
4.11 Tobacco production and fuel consumption

There are three varieties of tobacco grown in the Philippines; Virginia, Oriental, and Native but it is the fast growing, high yielding Virginia strain that is favoured by tobacco companies for cigarette tobacco. After harvesting, tobacco must be hung on racks and cured. Virginia tobacco is hung on racks and cured in a “barn”. Unlike the other two varieties, the curing process for Virginia tobacco requires heat treatment in a “curing barn” for 7 – 8 days and most farmers use wood as the energy source. 28 m3 of fuel wood is required to cure 1 hectare of tobacco (Palabay, 2004, pers. comm). Table 6 shows area, production and corresponding fuel wood requirement for Virginia tobacco grown in La Union. Situated in the uplands, Benguet’s temperate climate is not suited to tobacco production.

Table 6. Virginia tobacco production and corresponding fuel wood requirement for La Union.
	Year
	Area (Has.)
	Production (kg)
	Fuel Wood Requirement (m3)
	Equivalent no. "construction trees"

	2000
	5,619
	9,255,273
	157,332
	178,786

	2001
	4,021
	8,846,821
	112,596
	127,950

	2002
	4,136
	9,099,388
	115,811
	131,603

	2003
	4,756
	10,462,366
	133,157
	151,315

	2004
	2,878
	6,331,020*
	80,584
	91,573

	Average
	4,282
	8,798,973
	119,896
	136,245


 Source: National Tobacco Administration, San Fernando, La Union.
*Note: production figures for 2004 are based on area under cultivation.
The average area under Virginia tobacco production for the past 4 years (2000-2003) has been 4,633 ha requiring 129,724 m3 of fuel wood, or the equivalent of 147,414 construction size trees. The National Tobacco Administration (NTA) estimates the area under this crop to drop by nearly 38% this year with a corresponding drop in the demand for fuel wood. The majority of Virginia tobacco farmers in La Union supply to multi-national tobacco companies such as Phillip-Morris. In order to supply these companies, farmers must satisfy certain production criteria. For example, their farm must have access to pumped or gravity fed irrigation water, they must use a specific type and quantity of fertilizer, and own their own curing barn. The rising cost of inputs and the consequent shrinking profit margin is cited as the main reason for the significant decline in tobacco production this year (Palabay, 2004, pers. comm). This will have a positive effect on timber resources, reducing provincial consumption by about 49,000 m3 or the equivalent of 55,841 construction trees.

There were plans to build a centralised curing barn, partly funded by the Department of Science and Technology (DoST), fuelled by something other than wood, but the misappropriation of funds led to the project never being completed. 

4.12 Total Wood Consumption

Summing the above four modes of wood consumption gives an indication of total consumption throughout each province. Numbers in the table below are based on the estimates given by the barangay captains except in the case of wood requirement for tobacco curing, which comes from the NTA. 

Table 7. Estimates of wood consumption in Benguet & La Union, by volume and equivalent number of “construction trees”

	Province
	Construction wood 
	Fuel wood
	Charcoal
	Tobacco curing
	Total

	
	Vol (m3)
	No. trees
	Vol (m3)
	No. trees
	Vol (m3)
	No. trees
	Vol (m3)
	No. trees
	Vol (m3)
	No. trees

	Benguet
	8,349
	11,721
	256,521
	360,117
	3,481
	4,903
	0
	0
	268,351
	376,740

	La Union
	23,963
	27,154
	422,796
	479,108
	11,664
	13,255
	119,896
	136,245
	578,319
	655,763


Source: Personal interview.

Table 8. Method of wood utilisation and its contribution to total consumption

	Province
	Construction wood 
	Fuel wood
	Charcoal
	Tobacco curing

	
	% of total
	% of total
	% of total
	% of total

	Benguet
	3%
	96%
	1%
	0%

	La Union
	4%
	73%
	2%
	21%


Source: Personal interview.

If the barangay captain’s estimates are reliable, local wood consumption (by volume) in La Union is twice that of Benguet. Even if the demand from tobacco curing were removed, consumption in La Union would still be 70% greater than Benguet. Reasons for this disparity could include faster growth rates in La Union and hence greater availability of stock, although this is only supposition. In terms of the number of trees removed, the disparity between the two provinces is not quite so wide; this is because the wood density of teak was used in the calculation for “equivalent number of construction trees” in La Union, whereas the lower wood density of Scots Pine was used in the same calculation for Benguet. Essentially this means a cubic meter of timber removed in Benguet represents more trees than a cubic meter removed in La Union.
Although only 21% of households use fuel wood in Benguet, fuel wood accounts for 96% of all wood consumption. Fuel wood is also the main mode of timber utilization in La Union representing 76% of all consumption in the province. If there was no wood consumed in the process of tobacco curing, domestic fuel wood requirements would comprise 92% of the total demand in La Union.
Large logging companies in the Philippines harvest timber under a TLA or IFMA permit. In 2002, logging companies extracted a combined total of 130,000 m3 under these two systems (FMB, 2002). The approximated utilisation rates in Table 7 show that more than 4 times this figure was extracted for household use in the province of La Union alone. There are 79 provinces in the Philippines, if each of them consumed as much wood as has been roughly estimated here for La Union, collection of timber for domestic use would be about 350 times that which is extracted by logging companies.   
4.13 Reforestation
By 1990, 6.5 million hectares of forestland was classified as critically denuded (Vitug, 1992). A loan from the Asian Development Bank and the Overseas Economic Cooperation Fund (OECF) for the country’s national reforestation program increased the DENR’s budget from 1.08 billion Pesos in 1986 to 4.55 billion Pesos in 1990 – it’s largest to date. The DENR did not have the capacity to undertake the effort alone so “contract reforestation” was introduced. Contract reforestation is planting carried out through written agreement with the private sector such as families, communities and corporations and/or with the public sector such as Local Government Units (LGUs) or other government agencies. The cost of the contract includes; survey, mapping, planning, comprehensive site development and monitoring and evaluation. The implementation of reforestation by DENR field officers who hire labourers and oversee work directly is known, in the Philippines, as “regular reforestation”. “Reforestation by obligation” is when private companies – including, for example TLA holders and mining companies - have to restock forested land that has been cleared as a result of their operations.

Under the contract system, the DENR paid 20,000 Pesos per hectare to plant trees on a 3 year agreement. An advance payment of 15% was made for the purchase of seeds, nursery building materials, and wages for workers. The remaining amount was spread over the 3 years. The contractor was required to maintain an 80% survival rate at the end of the 3 years. 

Soon after implementation, however, it was not too long before inconsistencies started to arise in the record books, pointing to instances of dummy contracts and falsification of accomplishments. Foul play was also committed on the part of the contractors too. The Commission on Audit found instances where contractors abandoned their projects after collecting the 15% mobilisation fee. In 1989 and 1990, about 90 contractors, with sites covering 6,940 hectares, were paid initial fees totalling 26 million Pesos, but failed to reforest a single hectare. In cases when contractors were late in paying their worker’s wages, the workers would often burn reforested sites as retribution. 

High mortality rates due to poor site and species suitability, lack of technical guidance, and pests and diseases were also big problems in reforestation. But such was the gravity and extent of the problem that the DENR wanted to reforest as many denuded areas possible, as soon as possible.

“We had to set precedents. If we waited for the ideal, we’d wait forever. We had to try something, learn from it and flush out the shenanigans” the former DENR undersecretary, Delphin Ganapin, commented in Vitug’s “The politics of logging”.

4.13.1 Reforestation: CENRO La Trinidad

Within the jurisdiction of CENRO La Trinidad (covering 6 of Benguet’s 13 municipalities), 6,274 hectares was reforested between 1989 and 2002 by means of regular reforestation and 635 hectares by the private sector (mining companies operating within the area).

During the same period, a total of just over 5,000 hectares had been planted under contract. Of this 5,000 hectares, 3,807 hectares were under special project (foreign assisted) or CBFM project areas. The survival rate within this 3,807 ha area was 74% which included 15 ha destroyed by fire. The area successfully, or effectively reforested at designed stocking density was, therefore 2,833 ha. The 1217 ha of contract reforestation carried out outside special project or CBFM areas did not achieve a similar level of success. Taking account of the 554 ha lost through fire or other damages, the average survival rate was only 16%. 191 hectares were successfully reforested out of 1,217 ha.   

4.13.2 Reforestation: CENRO Bugias
From 1989 to 2001, regular reforestation accounted for 1284 hectares in the jurisdiction of CENRO Bugias. 

Contract reforestation under a CBFM agreement covered an area of 130 hectares with an 83% survival rate. Contract reforestation outside of CBFM agreement areas covered 680 hectares. Accounting for losses by damages and species survival rates, the area effectively reforested was 252 hectares or 37% of the area planted.

Fire is a common cause of the reforestation damages reported above and accounted for 494 hectares out of the 663 hectares damaged, or 75%, in the La Trinidad jurisdiction. In the Bugias jurisdiction, fire accounted for 143 ha of the 204 ha damaged, or 70% of all damages. Other causes of damage or loss are site abandonment, drought, and conversion to vegetable plots (CENRO, 2000, 2003). Arson is not only committed by disgruntled reforestation workers but also livestock owners need grassland ranges for their animals to feed on and as burning areas of land to create good pasture is a common practice, these farmers are often guilty of causing damage to reforested sites this way, according to the barangay captain of Samuki in Bontoc, Mountain Province.
4.13.3 Reforestation: CENRO Baguio City
A total of nearly 42,000 hectares have been planted within the jurisdiction of CENRO Baguio city, for same time frame; 13,856 hectares of regular reforestation (81% survival rate), 16,835 ha through private sector or lease agreements (TLAs or CBFMAs), and 13,940 ha of contract reforestation. More detailed information regarding areas covered by contract reforestation was not available so the effective area of reforestation could not be calculated.

4.13.4 Reforestation: Benguet Province
Combining the figures from the 3 CENROs will give us an idea of reforestation throughout the whole province of Benguet. In the absence of any survival rate data for regular and private sector reforestation projects covered by CENRO La Trinidad and CENRO Bugias, the figure of 81% from CENRO Baguio City has been used. Similarly since no survival rate data for contract reforestation exists for CENRO Baguio City, the weighted average of CENRO La Trinidad and CENRO Bugias has been used (58%). The term “effective area of reforestation”, used in the following tables refers to the area under which planted trees survived, after accounting for sapling mortality and all damages.
Table 9. Effective area of reforestation in Benguet: 1990 - 2003
	Type of reforestation
	Area (ha)

	Regular reforestation”
	17,345

	Private sector reforestation
	14,151

	Contract reforestation
	11,469

	Total
	42,965

	Annual average
	3,305


Source: based on figures from CENRO, 2003a; CENRO, 2003b; CENRO, 2003c.
4.13.5 Reforestation: La Union
Reforestation figures for La Union are presented in a different format. Total reforestation – or area planted - as of 2000 was 102,458 hectares.

Table 10. Area planted under reforestation projects in La Union: 1990 - 2003
	Type of Reforestation
	Area (ha)

	Regular funded
	66,312

	Foreign funded
	28,550

	Congressional funded
	300

	Private sector
	7,297

	Total
	102,458

	Annual Average
	7,881

	Source: FMS, 2000
	


.

The year the above reforestation was carried out is not specified. The calculation for the annual average assumes 13 years – the same time duration for the reforestation figures for Benguet above.

No figures for survival rate are available for the data. Making the same assumptions above for survival rates and using the weighted average of La Trinidad and Bugias for the survival rate within CBFMA/foreign funded reforestation areas (75%), gives the effective areas reforested below. Survival rates of congressionally funded projects - “funding allocated at the request of a congressman”- were assumed to be the same as for regular reforestation above, 81%. 

Table 11. Effective area of reforestation in La Union

	Type of Reforestation
	Area (ha)

	Regular funded
	53,713

	Foreign funded
	21,412

	Congressional funded
	243

	Private sector
	5,910

	Total
	81,278

	Annual Average
	6,252

	Source: based on figures from FMS, 2000.
	


4.13.6 Rationalisation of Consumption and Replacement

The problem with all this information is that it is in different formats. CENRO log production figures are given as a total figure in cubic meters, not number of trees; barangay captain estimates of log production are in number of trees, not volume; fuel wood use is in kilos not cubic meters or number of trees; CENRO reforestation figures are given in hectares, not number of stems, and barangay estimates are in number of stems and not hectares. Trying to make a comparison between any of this is, therefore, a challenge. Before any form of comparison can be made a standard form of measurement has to be applied to these figures. Sensible assumptions have to be made, which, no matter how realistic, will nevertheless introduce error into the study. Without these assumptions and manipulations, however, the figures are no more than meaningless numbers. 

Tropical Plantation Ltd (2004), a company specializing in tropical hardwoods and tropical reforestation, recommend a planting density of 600 – 650 trees per hectare for their tropical teak stands. Assuming a density of 650 stems/ha for the reforestation above gives an annual rate of replacement in La Union of 4,063,800 trees per year compared to an annual removal rate equivalent to 655,763 trees per year. This effectively means, for every tree removed, 6 are replaced.
UK forestry standards recommend a stocking density of 2,500 for conifer stands if growing for quality timber. Applying this density to the “effective” annual average area reforested in Benguet gives 8,262,500 replacement trees, compared to an annual removal rate equivalent to 376,740 trees per year. A ratio of 22 replacement trees for every tree removed. These rough estimates indicate that the number of trees could be increasing. This does not necessarily mean timber resources are increasing though. If the volume of the timber being removed is greater than the volume of wood grown - via annual increment gain of the replaced trees – the timber resource could still be effectively shrinking.  
4.14 Impact of agriculture on forest cover
Shifting cultivation was the most common type of agriculture in the Philippines prior to the arrival of the Spanish in the sixteenth century and rice had been the leading crop for thousands of years. Export cropping of indigo, rice and sugar began in the late 18th and early 19th century. This triggered a rush for unsettled forest land. Clergy, native officials and colonial families bought and cleared large tracts of forested land so that it could be rented to peasant share croppers under contract to produce cash crops (Leonen, 1993). 
This situation has more or less been perpetuated to the present day with the peasant worker having to contribute a higher share of his crop as rent and being increasingly exploited. 

Throughout the 20th century, land distribution and poverty have steadily worsened. The percentage of landless farmers who have to rent from landlords has gone up from 18% in 1903 to 22% in 1918, 35% in 1933, 37.4% in 1948, 48% in 1956, and 50% in 1961 (ASS, 1983). By the late 80s, about 72% of the rural households which make up three-fifths of the Philippine population were landless or near-landless, paying rent of between 35 and 90% of production (Putzel, 1992; ASS, 1983).

Farmers dispossessed by the concentration of land ownership, and the lack of alternative livelihoods in the lowlands has encouraged migration into unsettled forest lands in the highlands. 
4.15 Shifting Cultivation

Shifting agriculture, or kaingin making as it is known in Philippines, can be broadly classified as either extensive or intensive. The sustainable, extensive variety is the form traditionally practiced by indigenous communities and is characterised by: the clearing of primary or secondary forest, low human input, little disturbance of forest soil (tilling), multiple cropping, short periods of cropping with long periods (at least 20 years) of forest fallow (Hamilton and King, 1983).
Migrant farmers, bringing inappropriate lowland cultivation methods to the uplands employ the unstable, intensive form of slash and burn farming. This is characterised by clearing of grasslands or degraded bush fallows, high energy input, more use of technology, greater soil disturbance, long periods of cropping with short or no periods of fallow, tendency toward monocultures and cash crops, and higher human population densities.

Traditional kaingineros have experienced encroachment on their lands from the increased migrant populations to the uplands and their demand for land. This has effectively forced the traditional kaingin practitioners to reduce fallow periods and hence adopt less sustainable practices. Decreased fallow periods reduces the forests long term ability to successfully regenerate and in extreme cases the degradation can be permanent.
4.16 Land Classification & Disposition

Land in the Philippines is classified as either “Alienable and Disposable” or “Forest land”. Alienable and disposable land (A&D land) refers to “those lands of the public domain which have been subject to the present system of classification and declared as not needed for forest purposes” (DENR, 1978). A&D land is generally categorized as agricultural, residential or commercial. As a soil and water conservation measure, land with a slope of 18% or greater cannot be classified as alienable and disposable. As of December 31st 2002, 15.85 million hectares or 53% of the country’s land area was classified as forestland. The remaining 14.4 million hectares was classified as alienable and disposable. These classifications can only be changed by an administrative order signed by the Secretary of the DENR and are otherwise fixed. Table 12 summarises the situation for La Union and Benguet below. 

Table 12. Land Classification: Benguet and La Union

	Location
	Total Land Area (ha)
	A&D
	Forestland (ha)

	
	
	Area (ha)
	% of Total
	Area (ha)
	% of Total

	Benguet
	265,540
	55,321
	21%
	210,219
	79%

	La Union
	149,309
	128,403
	86%
	20,906
	14%

	Philippines
	30,000,000
	14,140,000
	47%
	15,850,000
	53%

	Source: NSO, 2002; LMS, 2004; LMS, 2003; CENRO, 2003A; CENRO, 2003b; CENRO, 2003c.


Table 13 shows a compilation of land area figures for La Union and Benguet. The data comes from 3 different sources; The Land Management Service (LMS), The Office of the Provincial Assessor, and the Community Environment & Natural Resources Offices (CENROs). 
All A&D land is managed by the LMS who are the main office responsible for issuing private land titles, although in some cases, titles are issued by the Department of Justice (DOJ). Titles issued by the LMS are referred to as Administrative titles and those granted by the DOJ are referred to as Judicial titles. The area of titled land in Table 13 also includes land under Certificate of Land Ownership Award (CLOA), which is land redistributed under the Comprehensive Agrarian Reform Program (CARP), and civil and military sites. 
	Area under Land Management Service
	Area of tax declared land (ha)
	Total land area (ha)
	Total forest land (ha)
	Positive difference between tax declared land and A&D land
	Extent of potential forest occupation (%)
	Ratio of tax declared land to A&D land

	Province/Municipality
	A&D (has)
	Titled
	Untitled
	Residential
	Agricultural
	Other
	Total
	
	
	
	
	 

	BENGUET
	55,321
	18,480
	29,622
	134
	119,987
	112,116
	232,318
	265,540
	210,219
	176,997
	84%
	4.2

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	
	
	 

	CENRO BAGUIO
	 
	 
	 
	 
	 
	 
	 
	 
	 
	
	
	 

	Baguio City
	5,362
	1,583
	3,070
	no report available
	5,362
	0
	
	
	 

	Bokod
	2,653
	3,360
	708
	26
	4,392
	382
	4,800
	37,700
	35,047
	2,147
	6%
	1.8

	Itogon
	1,445
	981
	449
	256
	16,992
	8,086
	25,340
	49,657
	48,227
	23,895
	50%
	17.5

	Kabayan
	3,360
	1,020
	2,335
	46
	6,086
	0
	6,133
	27,252
	23,892
	2,773
	12%
	1.8

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	
	
	 

	CENRO BUGIAS
	 
	 
	 
	 
	 
	 
	 
	 
	 
	
	
	 

	Atok
	2,528
	1,195
	1,324
	14
	9,917
	4
	9,935
	13,877
	11,364
	7,407
	65%
	3.9

	Bakun
	1,114
	754
	358
	13
	9,638
	0
	9,651
	24,662
	23,548
	8,537
	36%
	8.7

	Bugias
	1,014
	956
	22
	28
	8,926
	0
	8,954
	19,597
	18,583
	7,940
	43%
	8.8

	Mankayan
	2,261
	1,274
	346
	91
	10,171
	1,015
	11,287
	13,599
	11,338
	9,026
	80%
	5.0

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	
	
	 

	CENRO LA TRINIDAD
	 
	 
	 
	 
	 
	 
	 
	 
	 
	
	
	 

	Kapangan
	8,500
	1,509
	6,963
	26
	6,823
	0
	6,849
	13,340
	5,572
	
	
	0.8

	Kibungan
	5,034
	2,766
	2,263
	10
	4,991
	0
	5,001
	19,210
	14,242
	
	
	1.0

	La Trinidad
	3,437
	306
	1,216
	423
	4,405
	12
	4,880
	6,140
	4,403
	1,443
	33%
	1.4

	Sablan
	6,474
	1,365
	5,107
	55
	10,636
	0
	10,691
	9,160
	2,686
	4,217
	100%
	1.7

	Tuba
	8,757
	1,324
	5,637
	308
	23,641
	2,102
	26,073
	31,438
	23,130
	17,316
	75%
	3.0

	Tublay
	3,381
	89
	3,289
	52
	3,371
	0
	3,423
	8,490
	5,736
	42
	1%
	1.0


Table 13. Land classification and disposition: Benguet and La Union

	Area under Land Management Service
	Area of tax declared land (ha)
	Total land area (ha)
	Total forest land (ha)
	Positive difference between tax declared land and A&D land
	Extent of potential forest occupation (%)
	Ratio of tax declared land to A&D land

	Province/Municipality
	A&D (has)
	Titled
	Untitled
	Residential
	Agricultural
	Other
	Total
	
	
	
	
	

	LA UNION
	128,403
	47,786
	78,183
	4,458
	110,410
	322
	115,295
	149,309
	29,002
	
	
	0.9

	
	
	
	
	
	
	
	
	
	
	
	
	

	CENRO SAN FERNANDO
	
	
	
	
	
	
	
	
	
	
	
	

	Agoo
	4,010
	2,010
	2,000
	165
	4,713
	17
	4,906
	4,923
	913
	896
	98
	1.2

	Aringay
	9,315
	8,763
	552
	1,057
	10,881
	8
	11,953
	9,920
	605
	2,638
	100
	1.3

	Bacnotan
	6,484
	4,077
	2,071
	148
	7,993
	171
	8,319
	6,695
	211
	1,835
	100
	1.3

	Bagulin
	3,908
	1,225
	2,683
	35
	8,148
	0
	8,184
	5,505
	1,597
	4,276
	100
	2.1

	Balaoan
	6,870
	1,332
	5,538
	79
	5,852
	
	5,934
	6,870
	0
	
	
	0.9

	Bangar
	3,648
	1,208
	2,440
	1,056
	1,682
	1
	2,741
	3,788
	140
	
	
	0.8

	Bauang
	13,711
	1,265
	12,446
	832
	5,751
	48
	6,656
	14,175
	464
	
	
	0.5

	Burgos
	3,003
	1,693
	1,310
	18
	2,749
	
	2,768
	4,419
	1,416
	
	
	0.9

	Caba
	4,573
	1,829
	2,744
	41
	4,143
	
	4,186
	5,156
	583
	
	
	0.9

	Luna
	4,519
	2,268
	2,251
	200
	4,822
	
	5,022
	4,614
	95
	503
	100
	1.1

	Naguilian
	8,231
	6,141
	2,000
	65
	9,844
	31
	9,945
	8,594
	363
	1,714
	100
	1.2

	Pugo
	3,369
	603
	2,414
	no report submitted
	5,585
	2,216
	
	
	

	Rosario
	7,008
	4,284
	2,574
	150
	8,518
	29
	8,715
	7,280
	5,390
	1,707
	32
	1.2

	San Gabriel
	10,938
	1,320
	8,156
	34
	3,151
	0
	3,186
	17,809
	6,871
	
	
	0.3

	San Juan
	4,141
	1,109
	2,992
	134
	5,421
	5
	5,568
	5,250
	1,109
	1,427
	100
	1.3

	Santol
	5,851
	1,469
	4,382
	38
	9,026
	0
	9,065
	8,423
	2,572
	3,214
	100
	1.5

	Santo Tomas
	6,403
	4,198
	2,205
	279
	4,229
	14
	4,532
	4,000
	575
	
	
	0.7

	Sudipen
	7,123
	580
	6,543
	72
	6,096
	0
	6,170
	9,360
	2,237
	
	
	0.9

	Tubao
	5,236
	1,295
	3,941
	57
	7,391
	0
	7,449
	6,030
	794
	2,213
	100
	1.4

	San Fernando City
	10,062
	1,117
	8,941
	no report submitted
	10,913
	851
	
	
	

	Notes: (1) Data on A&D land from LMS, 2003 and LMS, 2004.
           (2) Tax declaration data from Quarterly Reports on Real Property Assessments, March 2004, The Assessors Office, La Union and Benguet

           (3) Total land areas and forest land areas taken from CENRO, 2003a; CENRO, 2003b; CENRO, 2003c; DENR, 2003.


Continued from previous page.
The price of land tax depends on what the land is being used for. Categories include: 

(1) residential, 

(2) commercial, 

(3) industrial, 

(4) agricultural,

(5) mineral

Industrial and mineral tax declared land has been combined in the column headed “other”. Commercial tax declared land has not been included since the area it covers is not significant compared to the other categories.

In some municipalities, tax declared land exceeds A&D land. If this is true, forest land is being tax declared and is therefore under occupation. The difference between the area under tax declaration and the area of A&D land suggests the extent to which forest land may be occupied in those municipalities (“positive difference between tax declared land and A&D land” in Table 13). This can be expressed as a percentage by dividing this difference by the official area of forest land within the municipality (“extent of potential forest occupation” in Table 13).  In the table, where the difference between tax declared land and A&D land exceeds the total land area, forest land occupation is assumed to be 100%. Any outstanding tax declared land is assumed to be that which is being claimed by more than one person.
4.17 Discrepancies

There are some discrepancies between the area of A&D land, the amount being tax declared, and the total land area within the municipality. These discrepancies may occur for the following reasons:
(1) some land being tax declared is actually on forest lands, 

(2) some parcels of land are claimed by a number of different claimants,

(3) tax boundaries do not follow the municipal boundaries as defined by the National Mapping Authority.

Of the 14 municipalities within the province of Benguet, 11 have a greater amount of land under tax declaration than that which is declared as Alienable and Disposable for example. In the municipality of Itogon, the area of land that is taxed, and therefore privately occupied, is almost 18 times greater than that which is officially available i.e. Alienable and Disposable. Total tax declared land in the province of Benguet is 232,318 ha, whereas total available Alienable and Disposable land is only 55,321 ha – only 23,649 ha of which has been titled. In Benguet, if the total area under tax declaration were correct, it would mean 176,997 ha, or 84% of the province’s forestland was occupied. If it were assumed that occupation of forest land did not occur and that the discrepancy between tax declared land and A&D land was due to multiple claims, every parcel of land in Benguet would be claimed more than 4 times over. The issue of multiple claims on land is a problem in La Union and Benguet, but it is hard to believe it can account for such sizeable discrepancies. 
In La Union province, half of the 20 municipalities show greater areas of tax declared land compared to that which is classified as Alienable & Disposable. In these 10 municipalities, the total area under tax declaration exceeds the total land areas of the municipality. On the whole, however, Alienable and Disposable land exceeds tax declared land slightly – 128,403 ha compared to 115,295 ha. Nevertheless only 50,000 hectares of this 128,403 has been titled.

Although province wide, A&D land in La Union is greater than that which has been tax declared, according to the tax records of 10 of its municipalities, the opposite is true. If this is correct, 13,362 ha of the 13,379 ha of forestland in these municipalities is also occupied – accounting for nearly 50% of the provinces total forestland. In 8 of these 10 municipalities, tax declared land is greater than the total land area within the municipality (A&D and forest land). 

4.18 An issue of topography
The Cordillera Administrative Region is predominantly characterised by steep mountains and high elevation terrain. The second highest peak in the country, Mount Pulag (2,922m), in situated in the province of Benguet. 

As mentioned previously, in an effort to curb soil erosion, all land with a slope greater than 18% is supposed to be forest land. As Table 14 shows, however, in Benguet this represents 95% of the total land area, leaving only 5%, or 13,168 ha, available as alienable and disposable. Using population figures for the year 2000, this would provide each person in the province with 0.02 ha or 230 square metres. The actual area of Alienable and Disposable land in Benguet is 55,321 ha (LMS), 76% of which, therefore, breeches the 18% rule. 

Table 14. Slope Class in Benguet and CAR

	Slope Class
	Benguet
	CAR

	
	Area (ha)
	%
	Area (ha)
	%

	Level to Nearly Level (0-3%)
	5,508
	2%
	122,128
	7%

	Gently Sloping to Undulating (3-8%)
	4,024
	2%
	44,743
	2%

	Undulating to Rolling (8-18%)
	3,636
	1%
	111,889
	6%

	Rolling to Moderately Steep (18-30%)
	27,791
	10%
	251,482
	14%

	Steep (30-50%)
	30,225
	11%
	235,496
	13%

	Very Steep (>50%)
	194,344
	73%
	1,063,624
	58%

	Total
	265,528
	100%
	1,829,362
	100%

	Source: RPFP, 2004


Trees are not supposed to be harvested above an elevation of 1000 m, which represents 69% of Benguet’s total land area. None of the government’s sustainable forestry programmes, therefore, are strictly applicable in most of the province. This policy conflicts with the fact that the abundant Benguet Pine grows best at this altitude and could present a good sustainable livelihood opportunity.
Table 15. Elevation within Benguet and CAR

	Elevation (meters above sea level) 
	Benguet
	CAR

	
	Area (ha)
	%
	Area (ha)
	%

	Less than 100
	0
	0%
	131,980
	7%

	100 to 300
	1,690
	1%
	218,090
	12%

	300 to 500
	7,720
	3%
	209,960
	11%

	500 to 1,000
	72,350
	27%
	671,200
	37%

	1,000 to 2,000
	169,960
	64%
	545,500
	30%

	More than 2000
	13,820
	5%
	52,640
	3%

	Total
	265,540
	100%
	1,829,362
	100%

	Source: RPFP, 2004


4.19 Classification of Forest land

Forest land can be further classified as either production or protection forest. These classifications have the following sub-classifications:

Production forest, which includes
· Residual forest

· Plantations

· Integrated Social Forestry (ISF)

· Pasture Land

· Open-brush land

· IFMA/TFLA/SIFMA/AFFLA

Protection forest which includes
· Old growth

· Mossy pine forest

· Protected watershed

· Protected national park

· Civil reservation

According to the DENR, one criterion of land classification is slope class. The relationship is as follows:

Table 16. Slope class and land classification

	Slope Class
	Land Classification

	0 - 18%
	A&D

	19 - 50%
	Production Forest

	51 and up
	Protection Forest


Table 17 shows the composition of forest land in La Union and Benguet. Complete sub-classification figures for Benguet were unavailable as this section of their Environment and Natural Resources statistical review was incomplete. Generating these kind of provincial figures by summing data from each of the CENROs is not straight forward either because some CENROs do not classify beyond protection/production, and some forest types can be double counted (e.g. mossy pine is a forest type of its own, but if it is found within a protected watershed, it may also be counted in that category also). The prevalent inconsistency of some data calls into question the validity of any of it. But if there is so much inconsistency in the figures does it mean nobody is paying any attention to them and if not, why not? It is all very well publishing figures, but if they are not correct and if nobody is looking at them anyway, what is the point in printing them? As can be seen from the above table, the total of the forest types in La Union is 37,653 ha, while the table in the source document somehow makes it 38,221 ha (FMS, 2000), neither of which bears any resemblance to the 29,002 ha which is the total forest land area as published in the 2003 ENR statistical profile for the region. 

If the numbers are confusing, the definitions are more so; “forest land” is a land classification (of which there are only two – A&D and forest land), it is not a description of the vegetation on it. A site can be classified as forestland and yet be completely devoid of trees. Protected watersheds may not be forested or under any form of active protection either.

For the people living on the fringes of these forests and depending on them for resources, these terms are all fairly meaningless. They will continue to harvest their resources as long as there are any, regardless of what the forest is called.

Table17. Forest Type in La Union & Benguet

	Type
	Province

	
	La Union (ha)
	Benguet (ha)

	Old Growth 
	2,905
	 

	Residual Forest
	3,339
	 

	Mossy Pine
	320
	 

	Plantations
	3,720
	 

	Agro-forestry
	1,786
	 

	ISF Areas
	2,845
	 

	Protected Watershed
	8,784
	122,989

	Protected National Park
	210
	14,080

	IFMA/TFLA/SIFMA
	990
	30,206*

	Pasture
	-
	 

	Open-Brushland
	8,623
	 

	Mangrove/Fishpond Development
	-
	 

	Civil Reservation
	4,131
	 

	 
	 
	 

	Total
	37,653
	137,069

	Source: FMS, 2000 and PENRO, 2003

*expired 30/4/03


4.20 Permanent Forest Conversion and Land Degradation

The World Bank estimates that 8 – 10 million people farm upland areas in the Philippines (WB, 1989) and that 6 – 8 million live within forest zones (EMB, 1990).

After logging companies have moved through an area, partially clearing the forest and establishing a road network, the forestland is often colonised and cultivated by landless farmers. This two stage process is the major mechanism of permanent deforestation (Kummer, 1992). Under the TLA system, the holder has exclusive rights of utilisation. Anyone occupying land under TLA is doing so illegally. This applies to indigenous and migrant populations alike, whether the area has been logged over already or not. By definition, forest land in the Philippines has a slope greater than 18%. Without soil conservation measures, forest cleared for the establishment of annual crops is unlikely to be sustainable and could lead to catastrophic erosion problems, adding to the legacy of abandoned degraded land that will be very slow to recover. This does not have to be the inevitable consequence of forest clearance. Terraced agriculture is a good example where sustained yields have been maintained for many generations, even centuries, on steep slopes. Construction and maintenance of terraces, however, requires significant investment of time and energy. Peasant farmers, illegally occupying forest land, are reluctant to carry out such soil conservation techniques since they do not legally own their land and could be evicted at any time. If they are evicted, the government know they will repeat the process elsewhere owing to the lack of alternative livelihood opportunities. 

Recognizing the inherent inequalities of the TLA system and the dependence of the rural poor on the land and its natural resources, the governments more recent forest management policies all address the issue of land tenure. In one step further toward social justice and democratising natural resources, the Indigenous Peoples Rights Act gives community members full control over their resources. 
4.21 IPRA Law/Opportunities

The Indigenous Peoples Rights Act (IPRA) was passed in 1997. This act gives indigenous peoples (IPs) rights of self governance and ownership over their land and the natural resources within it. Prior to this law the DENR could not grant IPs titles but instead issued Certificates of Ancestral Domain Claims (CADCs) and Certificates of Ancestral Land Claims (CALCs) in recognition that a valid claim existed. CADCs were issued to entire communities whereas CALCs were issued to individuals. In order to qualify, claimants must have proof of possessing the land under claim since time immemorial (30 years as defined by law), which is one reason people appear so keen to pay tax on land they don’t actually own. Since the passing of the IPRA law all responsibility for its implementation was passed on to the newly created National Commission for Indigenous Peoples (NCIP). The NCIP are currently in the process of transforming CADCs and CALCs to full titles, Certificates of Ancestral Domain Title and Certificates of Ancestral Land Title (CADTs and CALTs). 

Based on a census of mother tongue, 72% of Benguet’s 330,000 inhabitants are IPs. Up until 2002, there were seven CADC holders in Benguet, covering a total combined land area of 150,720 hectares. Since 2002, two of these CADCs (claims) covering over 53,000 hectares have been upgraded to CADTs (titles). Litigation is the main obstacle in transforming claims in to titles. The problem arises when ancestral domain claims cross municipal boundaries as is the case for the Bugias ancestral domain title. The political boundary between Bugias and Mankayan is delineated by the Halsema National Highway but because a portion of the Bugias ancestral claim crosses in to the Mankayan side of the boundary, local officials in Mankayan are disputing the claim.
The director of the NCIP office in Benguet estimates that a minimum of 1,000,000 Pesos is needed to process each claim into a title. The allocated budget for the NCIP office in Benguet – the regional office – is only about 100,000 Pesos. It seems unlikely, therefore, that many CADTs will be issued without access to external funds. Both of Benguet’s CADTs – covering Bakun and Kapangan - were processed with financial assistance from the Cordillera Highland Agricultural Resource Management (CHARM) Project, an EU funded project.
In the whole region, there are 21 ancestral domain claims and 2 ancestral domain titles, covering a total area of 578,367 ha, or 41% of CAR’s total land area. Although 47% of La Union’s population is estimated to be indigenous, there are no areas under CADC or CADT. There are only 4 CADCs and 1 CADT in the whole of Region 1.  Cultural and tribal identity seems to be much stronger in Benguet and Mountain Province than in La Union which may explain the greater interest in persuing ancestral titles, and hence a degree of autonomy, in the former than the latter. 
If all ancestral claims were successfully changed to titles, more than half the province would be self governing ancestral domain. A change in land use practices and the way natural resources are utilised within these ancestral domains could have a great effect on the land, not only within, but also outside of their boundaries. Although land within ancestral domains does not have to strictly conform to the government’s classification system, there are restrictions and limitations to how the land can be developed. Although IPs own all natural resources within their domain, any plans to develop or utilise them needs an Ancestral Domain Sustainable Development Protection Plan (ADSDPP) which is approved by the government. The Cordillera serves as the watershed of North Luzon. It is the source of 12 major river basins, 5 of which are in Benguet (refer to Apendix III). With this in mind, a scheme by IPs to promote any large scale harvesting of the province’s timber reserves, for example, is unlikely to receive government approval. So, although IP’s can now own their natural resources, it does not mean they will get any extra economic benefit out of doing so. What it will do however, is prevent outside companies from coming in, extracting natural resources, and taking all the profits with them. 
Chapter 5: Conclusions

Recommendations and Conclusions

Rough estimates based on the barangay captain interviews suggests that nationwide, the total amount of timber extracted by individual households is substantially greater than the volume of timber extracted by logging companies. If the estimates are reliable, household timber consumption could be as high as about 270,000 and 580,000 m3 yr-1 in La Union and Benguet respectively. The difference in population between the two provinces is likely to be part of the reason for the difference in consumption rates. The use of wood for fuel accounts for 96% of total domestic consumption in Benguet and 92% of total domestic (i.e not including fuel wood use for tobacco curing) consumption in La Union. The major decline in tobacco production in La Union this year will have a positive effect on the province’s timber resource since fuel wood for tobacco curing accounts for an average of about 21% of the province’s total consumption each year. 
There are serious discrepancies in land area figures in Benguet and La Union. If the area of land being tax declared is in excess of that which is alienable and disposable, it either means some people are paying tax on forest land, or that some parcels of A&D land are being tax declared by several different people, each of whom, claim it is theirs. The problem is more acute in Benguet where tax declared land is more than four times greater than that which is alienable and disposable. Nearly 80% of Benguet’s land is classified as forest land – where settlement is prohibited – due to it’s mountainous and steep sloped terrain. Province wide, tax declared land is slightly less than A&D land in La Union, but there are large discrepancies within individual municipalities. 
Government policies to address deforestation should, therefore, focus on households timber consumption and the issue of forest land occupation. Recognising this, the government is implementing CBFM as its main strategy for combating deforestation and initiating reforestation. This scheme has several benefits. Firstly, it will encourage better land husbandry practices of peasant farmers by giving them the security of land ownership. Secondly, since participants have ownership over the land, it will reduce the incidence of illegal squatting and illegal logging by outsiders. Thirdly, it will improve the effectiveness of reforestation efforts since survival rates of reforested areas under CBFM ownership are much higher than under other forms of reforestation.  CBFM will help the government fulfil its commitments to Agenda 21 by achieving social justice, resource democratization, poverty alleviation, and resource sustainability.
The old TLA system was purely an extractive instrument; although reforestation was officially required, it was rarely adhered to satisfactorily, which is why there are so many denuded areas today. The present forestry programs of today, however, are development focused. They concentrate on sustainability and demand a much higher level of transparency. The real challenge is in implementation; translating policies into action. Action costs money though and despite the DENR’s best efforts, this could prove to be the country’s major stumbling block towards sustainable forestry management. 
The present lack of uptake of these management systems in La Union and Benguet is a concern. If the areas under FLMA, ISF and CBFM are summed, it appears that of La Union’s 29,000 hectares of forestland, only 4,653 hectares are under any form of active management. Benguet has over 210,000 hectares of forestland, only 13,335 hectares of which, seems to be managed (under CBFM) according to the provincial records. Commercial forestry development is largely restricted in Benguet since the government does not allow commercial cutting above 1000 m. Another potential cause of concern is the country’s reliance on timber from Self Monitoring Forms (SMFs). This deregulated source of timber from, supposedly, privately planted trees accounted for nearly 245,000 m3, or over 60% of all timber produced in the Philippines in 2002 (FMB, 2002). But if it is not regulated how can anyone be sure the trees did, in fact, come from privately planted sources? This needs further investigation.
In order to make informed decisions on forest policy, managers need to be aware of the size of the resource at their disposal. The last national inventory was completed more than fifteen years ago and is unlikely to represent the current situation. Another inventory is the only reliable way of knowing what is there now. 
The very rough calculations carried out in this study indicate that the number of trees in La Union and Benguet are increasing. This does not mean the resource size is increasing though, as the volume of timber being extracted may be greater than what is being added via tree growth. A mathematical model based on realistic baseline figures and reliable growth and utilisation data is the only way to continually assess a barangay’s timber resource.

This study has provided a very rough assessment of timber utilization, but a more detailed analysis is necessary to quantify the annual gain in the timber resource due to reforestation and tree growth. Tree growth is very site specific and, of course, species specific. Some historical growth data is therefore necessary before this can be calculated or modelled. If this is achieved, it will be possible to determine whether, overall, timber volume in a specific area is increasing or decreasing

The Philippines is an agrarian society. Most people outside of Manila rely on the land and natural resources for, at least part, their livelihood. In a cash economy this, is always likely to put pressure on those natural resources in order to maximise income. 

Before the environmental impact of a certain land use change can be evaluated, it is necessary to know the facts of the present land use situation. Discrepancies in land classification and land use figures suggest the government’s official classification of land may not be a true reflection of how it is being used. If people are being driven on to forest land for economic reasons, policies to mitigate the environmental effects of this, must incorporate economic solutions if they are to be successful. It is hoped that such solutions will be realised with the country’s CBFM programs. 
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Appendix I

Barangay captain questionnaire
	1. No. households within the barangay?

	2. No. households that rely on farming for livelihood?

	3. What % of farmers own their land?

	4. No. households that rely on fuel wood?

	5. What is the average daily consumption of fuel wood (kg)?

	6. What No. trees are cut for construction per year?

	7. Is there any charcoal production within the barangay?

	8. Is there any tobacco production within the barangay?

	9. How many trees are cut with a permit?

	10. What is the reason for not obtaining permit?

	11. How many trees are removed from public forest?

	12. What proportion of barangay is public forest?

	13. How much is cultivated?

	14. How is public forest protected?

	15. Is any of it protected watershed?

	16. How many trees planted annually?

	17. What is the estimated survival rate?

	18. Is forest cover expanding or contracting?

	19. Where do the saplings for reforestation come from?

	20. How long has program been running?

	21. Are seedlings supplied free of charge?

	22. Where are trees planted?

	23. Are planters paid?

	24. Is kaingin (slash and burn) practiced within the barangay?

	25. Are there any  logging companies operating within barangay?

	26. Is there any grazing allowed in public forest?

	27. Is water availability increasing or decreasing?


Appendix II: Calculation of Log Production in La Union and Benguet

Benguet Province
	Baranagay
	No. trees removed for construction/yr
	Diameter (m)
	Vol of single tree (m3)
	Total volume removed (m3)

	Monamon Sur
	50
	0.4
	1.2
	61.3

	Monamon Norte
	50
	0.3
	0.7
	34.5

	Sawmill
	50
	0.4
	1.2
	61.3

	Sabangan
	5
	0.35
	0.9
	4.7

	Samuki
	75
	0.2
	0.3
	23.0

	Bangao
	55
	0.25
	0.5
	26.3

	Nangalisan
	20
	0.2
	0.3
	6.1

	Total
	305
	 
	 
	217.3


From the figures above;

Average volume of timber removed per Barangay = 
[image: image7.wmf]7
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 = 31 m3
Average number of trees removed per Barangay = 
[image: image8.wmf]305
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 = 44

Average diameter = (50*0.4)+(50*0.3)+(50*0.4)+(5*0.35)+(75*0.2)+(55*0.25)+(20*0.2) = 0.29 m

Average volume of tree = 
[image: image9.wmf]31

44

= 0.71 m3
Applying these averages across Benguet’s 269 barangays gives;

Total number of trees removed in Benguet = 44*269 = 11,721

Total volume removed in Benguet = 31*269 = 8,349 m3
La Union Province
	Baranagay
	No. trees removed for construction/yr
	Diameter (m)
	Vol of single tree (m3)
	Total volume removed (m3)

	Casilagan
	40
	0.35
	0.94
	37.55

	Quenca
	0
	0.00
	0.00
	0.00

	Anduyen
	100
	0.40
	1.23
	122.62

	Bungol
	20
	0.30
	0.69
	13.79

	San Fransisco Norte
	100
	0.30
	0.69
	68.97

	Mangan
	50
	0.30
	0.69
	34.49

	Bumbuneg
	20
	0.30
	0.69
	13.79

	Total
	330.00
	
	
	291.21


From the figures above;

Average volume of timber removed per Barangay = 
[image: image10.wmf]7
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 = 41.6 m3
Average number of trees removed per Barangay = 
[image: image11.wmf]330

7

 = 47

Average diameter = (40*0.35)+(0*0)+(100*0.4)+(20*0.3)+(100*0.3)+(50*0.3)+(20*0.3) = 0.34 m

Average volume of tree = 
[image: image12.wmf]41
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47

.

= 0.88 m3
Applying these averages across Benguet’s 576 barangays gives;

Total number of trees removed in Benguet = 47*576 = 27,154

Total volume removed in Benguet = 41.6*576 = 23,963 m3
Appendix III

Major watersheds in Benguet and their major features
	River Basin
	Source of Headwater
	Major Features
	Existing Land Use

	
	
	
	

	Abra River
	Mankayan, Benguet
	Irrigates 25,000ha of rice lands in Abra, Ilocos Norte and Ilocos Sur
	Forest plantations, mineral lands, built-up areas and agricultural lands

	Amburayan River
	Benguet
	Supports mini-hydro plants and irrigation systems
	Forest plantations, timberlands, mineral lands, farm lands, grass lands, built-up areas.

	Aringay
	Benguet and Mt Province
	Supports irrigation, mini-hydro plants, recreation/eco-tourism.
	Forest plantations, urban areas and farm lands

	Bued River
	Benguet
	Supplies irrigation water to about 4,470 has. of agricultural lands, source of domestic water, ecotourism.
	Forest plantations, urban areas, farmlands, timber and mineral lands.

	Naguilian River
	Benguet
	Supports mini-hydro plants and irrigation systems.
	Forest plantations, urban areas and farm lands


Figure 2. Map of the Philippines showing the location of Region I.





Figure 3. Map of Luzon showing location of Benguet and La Union in CAR and Region I respectively





Figure 4. Map of La Union showing municipalities
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Figure 5. Map of Benguet and part of Mountain Province showing the location of municipalities
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Note: map created from Forest Management Service (Benguet) GIS maps.





Note: map created from Forest Management Service (Benguet) GIS maps.
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