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ext to its human resources, the country’s natural resources constitute a key 

element of national wealth.  The measurement or accounting of this wealth and its sustainability 
represents an important function in national planning, policy, and decision making.  The critical 
importance of this function is recognized in both the global and Philippine Agenda 21. 
 
 
 This second publication of the National Statistical Coordination Board (NSCB) on 
Philippine Asset Accounts: Forestry, Land/Soil, Fishery, Mineral and Water represents a 
significant headway towards the development of the environment and natural resource accounting 
system in the country.  It covers the major categories of natural resources considered vital to the 
well-being of the people. 
 
 
 I congratulate the NSCB for coming up with this valuable publication.  It was 
produced in collaboration with various technical working groups composed of data producers, 
data users and compilers of the Philippine System of Economic and Environmental Accounts 
(PSEEA) as one of the outputs under the UNDP-assisted Integrated Environmental 
Management for Sustainable Development (IEMSD) Programme and therefore a significant 
part of the over-all effort to develop tools and methodologies for the advancement of the 
sustainable development agenda for the Philippines.  I must say this is one of the world’s few 
pioneering efforts in this area. 
 
 
 I recommend this publication to all the advocates and practitioners of sustainable 
development. 
 
 
 
 
 

SARAH L. TIMPSON 
          Resident Representative 

UNDP, Manila 
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N layman’s terms, we always define sustainable development as “economic 

development without ecological destruction.”  We are also fully cognizant of the fact that 
sustainable development has a more profound meaning that encompasses equity among man, 
generations, and localities; empowerment of the people; and maintenance of ecological integrity.  
When we measure our economic progress, we conventionally account for the monetary value of the 
goods and services we produced and use other indicators that give us a measure of the socio-
economic well-being of the population.  We have never accounted for the depletion and 
degradation of our environment and natural resources, which play an important role in the 
process of production and economic growth. 

 
 
Our environmental resources such as air, water, land, soils, forests, fisheries, minerals 

and others are our natural endowments and capital which will sustain the socio-economic well-
being of our future generations.  We, therefore, must conserve and maintain them together with 
our manmade capital.  But now, we see these environmental resources slowly disappearing and 
becoming scarcer.  We should no longer take our free environmental goods and services for 
granted.  Our policy and decision-makers should be made to realize the value of our environment 
and natural resources in the process of economic development.   

 
 
The DENR, NEDA, NSCB, and other participating agencies have jointly 

undertaken a study on Environment and Natural Resources Accounting (ENRA) under the 
Integrated Environmental Management for Sustainable Development (IEMSD), which is 
supported by the United Nations Development Programme under its 5th Country Programme.  
The Programme’s objective is to determine the value of the environmental cost of development so 
that strategic measures could be undertaken by our planners and policy makers to significantly 
reduce such cost.  This publication is one of the outputs of the ENRA study.  It gives us 
indicative facts and figures concerning the status of our natural assets that include forests, land 
and soil, fishery, mineral and water resources and how much and to what extent we are 
degrading them in physical and monetary terms.  As this undertaking is continued and fully 
institutionalized in our bureaucracy, we hope to get better data in order to provide for more 
accurate estimates.  Introduction of ENRA in our statistical system is one of the breakthroughs 
of the IEMSD Programme.  With the NSCB at the helm of this novel undertaking, we are 



confident that the scorekeeping system of our economic development will now reflect the value of 
our environment and natural resources and provide us a better measure of our progress.   

 
 
Accounting for the degradation and depletion of our environment and natural resources 

will give us a clear indication of where we are heading and we hope this publication will guide 
our policy-makers as well as our decision-makers in their choice of development policies and 
programs to steer the nation into the path of sustainable development. 

  
 
 
 
 
 
 
 
 

VICTOR O. RAMOS 
          DENR Secretary 
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he conventional System of National Accounts (SNA), which provides indicators 

to    assess the country’s economic performance, does not cover the depletion and degradation of 
environmental and natural resources nor the negative impacts of economic activities to the 
environment. Such shortcoming of the conventional accounts is addressed by linking 
environmental concerns to the SNA.  The 1993 SNA provides a mechanism for integrating 
environment and economy through a satellite account, the System of Integrated Economic and 
Environmental Accounts (SEEA).  
 
 

In 1995, the Environmental and Natural Resource Accounting (ENRA) was 
launched as a sub-programme of the Integrated Environmental Management for Sustainable 
Development (IEMSD) Programme sponsored by the United Nation’s Development 
Programme (UNDP) in collaboration with the National Economic Development Authority 
(NEDA) and the Department of Environment and Natural Resources (DENR).  The sub-
programme, with the National Statistical Coordination Board as lead agency to develop the 
environmental accounts, adopted the SEEA Framework to address the nation’s need for a 
proper valuation of the environment and natural resources. The outputs of the Environmental 
and Natural Resource Accounting Project (ENRAP), funded by the USAID significantly 
facilitated the initial efforts of the ENRA Sub-programme.   
 
 

The ENRA sub-programme has accomplished several milestones which included the 
(1) operationalization of the Philippine System of Environment and Economic Accounts 
(PSEEA) framework for the establishment of reliable accounts; (2) the establishment of 
institutional linkages and creation of technical working groups for effective implementation of the 
ENRA; (3) publication of the first ENRA Report on the three resources namely forest, 
fishery, and mineral resources; (4) establishment of the ENRA Database System; and (5) 
pilot-testing of  the PSEEA framework  at the regional level.  Most importantly, the Executive 
Order No. 406 was signed on March 1997 which institutionalizes the Philippine Economic-
Environmental and Natural Resource Accounting (PEENRA) System and creating units 
within the organizational structure of the Department of Environment and Natural Resources, 
National Economic and Development Authority and the National Statistical Coordination 
Board.  



This second ENRA publication “Philippine Asset Accounts: Forest, Fishery, 
Land/Soil, Mineral and Water Resources,” has realized the goal of ENRA to develop an 
appropriate framework and methodology in the valuation of environmental and natural resources 
as a relevant tool to integrate environmental concerns in socio-economic planning and decision-
making.  The operationalization of the ENRA is a product of collaborative efforts of the 
various sectoral technical working groups from different agencies composed of data producers, 
data users and compilers of the PSEEA.  

 
 
The content of this comprehensive report is divided into two main parts: an executive 

summary that highlights the results of the studies and five separate technical reports on forest, 
fishery, land/soil, mineral, and water resources.   Each technical report covers the (1) 
introduction and description of the resource; (2) conceptual framework; (3) operationalization of 
the framework, which includes a discussion on the sources of data and the estimation 
methodology used; (4) analysis of results; and (5) recommendations on the improvement of the 
compilation of the asset account. All these reports have gone through various consultations that 
drew comments and reactions from sectoral experts and practitioners.  The results of these studies 
were presented to policy makers, data users and data producers both in local and international 
venues. 

 
 
Through this publication, we hope to disseminate relevant information on the status of 

our environmental and natural resources as well as to solicit comments for the improvement of 
the ENRA.  This will help NSCB and other relevant government agencies in our effort to 
provide a more reliable assessment of the environmental and natural resources of our country.  

 
 
 
 
 
 
 
 
 

ROMULO A. VIROLA 
     NSCB Secretary-General 

 
 
 
 



EXECUTIVE SUMMARY 
 

 

The Philippines, as a resource dependent country, needs an assessment of its natural 

resources for the sustainable use of the country’s resources as well as to facilitate the 

formulation of effective and integrated environmental and economic policies.  Thus, the 

environmental and natural resource accounting system was developed as a satellite 

account, to the Philippine System of National Accounts (PSNA).   

 

The Environmental and Natural Resources Accounting (ENRA) Subcomponent under the 

Integrated Environment Management for Sustainable Development (IEMSD) Programme 

has made possible the establishment of a mechanism for integrating the environmental 

concerns in planning, policy making and programme implementations.  The focus of the 

ENRA Subprogramme is on the proper valuation of the country’s environmental and 

natural resources and the piloting of the Philippine System of  Integrated Environment 

and Economic Accounting (PSEEA) using the United Nations SEEA framework.  

 

The National Statistical Coordination Board (NSCB) as the lead agency on ENRA has 

undertaken several studies on the compilation of ENRA asset accounts.  These accounts 

provide  an assessment of the available stock of the natural resources at the beginning and 

at the end of the year including the changes that affect the stock of these resources.  The 

asset accounts were measured in both physical and monetary terms for renewable 

resources (forest, fishery and water) and non-renewable resources (minerals and 

land/soil).  

 

At the national level, the NSCB has prioritized the compilation of the asset accounts of 

five resources previously mentioned: forest, land/soil, fishery, mineral, and water 

resources.  These resources were prioritized based on their economic importance and 

environmental significance to the country as well as the availability of data to support the 

ENRA compilation.   The asset accounts cover a six-year period, from 1988-1994, except 

for land and soil and fishery resources, which covered only until 1993.  Due to data 

limitations, the coverage of the resources were further prioritized to dipterocarp (old 

growth and second growth), pine (closed and open) and rattan forests resources, marine 

fishery resources, land and soil resources devoted to agricultural uses, metallic mineral 



resources , and freshwater (surface and groundwater) resources.  The following section 

summarizes the major findings of the ENRA compilation of the five resources. 

 

 

FOREST RESOURCES 

 

Forests give invaluable environmental benefits by providing watershed for rivers, habitat 

for a multitude of flora and fauna species, protector of soils, and regulator of water flows 

and carbon cycles.  More than half of the country’s land area is classified as forest lands.  

It continues to be the major source of income for more than 100,000 people aside from 

contributing to the total export earnings of the country (FMB, 1994). 

 

As of 1994, only about 5.7 million hectares of forest land were stocked with forest trees 

(FMB, 1994).  Of the total, only 14 percent or less than a million hec tares remain pristine 

(stocked with old growth dipterocarp trees). The area planted to old growth forest 

continuously declined over the years and remained constant since 1988 until 1992, when 

the log ban was imposed.  Secondary growth forests registered a decrease at an annual 

rate of 2.3 percent, from 1988-1994.  This was attributed to massive forest conversion in 

forested areas.  

 

The value of standing trees in old growth dipterocarp forest decreased from 213 billion 

pesos in 1988 to 156 billion pesos, in  1994, showing an average annual decline of 5.1 

percent.  This is also true for secondary growth forest but at a slower rate of 4.1 percent, 

from 209 billion pesos in 1988 to 162 billion pesos in 1994. For the period 1988 to 1994, 

the forestry sector lost a total of 104 billion pesos worth of standing trees in both old 

growth and second growth forests. 

 

In the same period, pine forest recorded a 0.5 percent annual decrease both in area 

covered and volume of timber stand.  The total area of pine forest, recorded at 239 

thousand hectares in 1988 was reduced to 232 thousand hectares                                                                                                                                                                                      

in 1994.  In terms of the volume of timber stand, a reduction was also noted, from 25 

million cubic meters in 1988 to 24 million cubic meters in 1994.  The lack of economic 

activities in pine forests, such as harvesting and forest conversion, since 1990 indicates 

that the reduction, at the rate of 121 thousand cubic meters annually, may be attributed to 



natural causes such as forest fires and stand mortality. At current prices, the estimated 

closing stock grew at an annual rate of 5.1 percent while at constant prices, the stock was 

declining at a rate of 5.9 percent per annum. 

 

Rattan, a non-timber resource found in dipterocarp forests, recorded a closing stock at 

current prices of 3 billion pesos in 1988.  This increased by 15 million pesos in 1994 

because of increasing stumpage values.  From 1988-1994, continued harvest of rattan for 

the period significantly reduced the stock by 876 million lineal meters. 

 

 

 LAND AND SOIL RESOURCES DEVOTED TO AGRICULTURAL 

USES 

 

Land and soil resource, particularly those devoted to agricultural uses, are important 

resources of the country because it is directly related to food production, which 

necessitates the understanding of its nature and characteristics to optimally manage and 

conserve them.    

 

From 1988-1993, land resources devoted to agricultural uses, which comprises 33 percent 

of the total land area of the country as of 1991, is increasing at an average rate of 0.2 

percent per annum with 23 thousand hectares already added to the total area devoted to 

agricultural uses. During the six-year period however, conversion of agricultural lands in 

areas below 15 percent slope has been increasing at an average annual rate of 4.3 

thousand hectares.  A total of 26 thousand hectares have already been given up for 

residential, commercial and industrial purposes which means that an estimated 1.5 billion 

pesos were lost from agriculture due to conversion.  This implies that lowland agriculture 

has been suffering from massive conversion that displaces farmers, resulting into upland 

migration, consequently inducing displaced farmers to engage in kaingin activities.  

 

Parallel to the increase in agricultural land conversion, an increasing trend in areas used 

for kaingin purposes was noted in the uplands with a total of 8.5 thousand hectares 

already opened up for agricultural activities.  However, kaingin only contributed 7.4 

percent to the total increase in agricultural areas which contributed a total of 357 million 



pesos to the value of agricultural lands.  

 

The change in soil quality, expressed in terms of nutrient loss serves as an indication of 

the extent of soil degradation, while the amount of soil eroded is a measure of soil 

depletion.  In 1988, an estimated 339 million metric tons (MT) of soil were eroded from 

both lowland and upland agricultural areas which increased to 342 million metric tons in 

1993.  The volume of sediment from farming in the country was estimated at 67 to 68 

million MT per year.  Degradation arising from sedimentation, particularly, nutrient 

losses, is valued at 917 million pesos in 1988 and it reached 1.6 billion pesos in 1991.  

However, the decrease in prices of inorganic fertilizers in 1992-1993 substantially 

reduced the value of degradation to about 1.2 billion pesos in 1993 posing an annual rate 

of degradation pegged at 6.2 percent. 

 

 

FISHERY RESOURCES 
 

The country’s fishery resources comprised the cultivated and non-cultivated fish stocks 

and other aquatic animals in the ocean, inland and coastal waters as well as in fishponds 

and fish farms.  The coastline extends to about 18,000 kilometers with territorial waters 

covering 2.2 million square kilometers. The fishery sector is likewise important in 

Philippine economy.  In 1988-1993, the sector contributed an average of 4.5 percent to 

the country’s GDP and employed around 1.4 million Filipinos which comprised six 

percent of the total labor force. 

 

In 1990, the country ranked eleventh in the world in terms of total fish production, 

yielding a total of 2.27 million MT, and ranked third in tuna production.  The country is 

also the top producer-exporter of cultivated seaweed (carageenan) in the world.  Thus, 

especially as total  

 

The importance of fishery resources is heavily dependent on its ability to support the 

population’s food requirements.  With the increase in population from 1985-1993, a 

corresponding increase in the fish production was likewise noted.  Per capita fish 

consumption also showed an increasing trend during the period from 32.5 kilograms in 

1985 to 40.1 kilograms in 1993.    



 

 

The results of the study showed that the estimated maximum sustainable yield (MSY) 

was reached at an effort of 531,206 horsepower and a catch of 1.7 million metric tons of 

fish.  At MSY, harvesting maximizes the regenerative capacity of the resource. 

 

From 1986-1993, the rate of harvest was higher than the natural rate of growth of the 

resource.  On the other hand, fish catch peaked in 1991 where it tapered off in 1992-1993.  

The slowdown could be attributed to decreasing fishing effort caused by government’s 

intervention to curb overfishing.  

The estimated depletion of the fishery resource which was computed when harvests 

exceeds MSY, was recorded since 1986.  This only became evident during 1988 and 1989 

when depletion grew significantly by 98.1 percent, from 85 thousand to 168 thousand 

metric tons.  Depletion of the resource however, continues for the period 1990 to 1993 but 

at a decelerating rate.    

 

 

MINERAL RESOURCES 

 

Minerals are natural substances, usually comprising inorganic element or compound with 

orderly internal structure and characteristics, chemical composition, crystal form, and 

physical properties.  Any concentration of these minerals, with a potential economic value 

that can be extracted at a profit, is considered a mineral resource. The harnessing of this 

resource contributes significantly to the economic development of the country in terms of 

employment generation, export earnings, taxes and fees paid to the government and 

infrastructure development.   

 

In 1994, the level of metallic and non-metallic minerals stood at 7 billion and 50 billion 

metric tons (MT), respectively.  Copper, nickel, gold, iron, manganese and chromite are 

some of the metallic minerals found in the country.  Non-metallic minerals include 

limestone and marble, among others.   

 

At the beginning of 1988, the gold reserve of the country was estimated at 101.6 million 

MT which is equivalent to about 240 MT of metal. From 1988-1994, a total of 27.7 



million MT of gold ore containing about 36 MT of metal was extracted.  At the end of 

1994, gold reserve reached 181.7 million MT. 

The reported reserve of copper ore increased from 4,106 million MT in 1988 to 4,597 

million MT in 1994.  Copper ore extraction registered an annual average decline of 12.1 

percent from 1988-1994.  Its metal content exhibited the same declining trend from 278 

thousand MT in 1988 to 131 thousand MT in 1994. The low price of copper in the world 

market coupled with power outages, Mt. Pinatubo eruption and closure of Marcopper 

Mining Corporation contributed to the decline of copper extraction.  During the seven-

year period, a total of 346 million MT of copper ore with metal content of 1.3 million MT 

was extracted.  Copper ore reserves suffered a setback in 1990, when it declined by 7.2 

percent from the previous year’s level before resuming its increasing trend.   

 

Mining of chromite increased from 1988-1990 with extraction growing at an average of 

30.1 percent annually.  However, a downtrend was experienced starting 1991 due to the 

eruption of Mt. Pinatubo which affected the operations of one of the biggest chromite 

producer in the country.  The decline in production in the succeeding years is attributable 

to power shortage and geological factors. As a result of reduced extraction and positive 

other accumulation, the stock of chromite ore reserve increased from 27.4 million MT in 

1988 to 30.0 million MT in 1994.  

 

 

WATER RESOURCES 

 

Water resource is mobile and it occurs as both stock and flow.  Surface water tends to 

flow, evaporate, transpire, and seep, while groundwater exists as stock, usually subject to 

recharge flows.  It also serves as an environmental media that assimilates water 

pollutants.  Its production involves  economies of large scale that is evident in water 

storage, conveyance and distribution consumed by varied users. 

 

The Philippines has an abundant water resource at its disposal.  It has approximately 451 

principal rivers, 59 natural lakes, and 4 major groundwater reservoirs when combined 

with other smaller reservoirs would aggregate to an area of about 50,000 square 

kilometers.  Although there is a relatively abundant source of freshwater in the country, 

demand still greatly exceed supply.    



 

 

Surface water resources in the Philippines have not been fully utilized due to limited 

number of reservoirs that serve as water storage. The intermittent supply from surface 

water makes the groundwater a regular or buffer source of water.  Thus, the domestic and 

industrial users have to rely on groundwater. The extensive extraction of groundwater 

results to a decline in groundwater levels in some areas of the country, salt-water 

intrusion, and higher pumping costs. 

 

The stock of groundwater resource has been decreasing at an average of 3.5 billion cubic 

meters per year or an annual rate of 1.4 percent, from 1988-1994.  Increased abstraction 

of groundwater coupled with low recharge led to a decrease in the overall supply of 

groundwater.  From 1988-1994, the annual rate of depletion of groundwater, from 2.4 

billion cubic meters in 1988 to 4.4 billion cubic meters in 1994, is pegged at 10.2 percent. 

 

Despite a decrease in the volume of stock during the accounting period, the value of 

groundwater resource remained increasing.  In 1988, the value of the stock was estimated 

at 473.4 billion pesos that almost doubled to 764.6 billion pesos in 1994.  

 

Depletion in 1994, valued at 17.6 billion pesos in about three times the 1988 depletion 

cost of 5.5 billion pesos.  Annual rate of degradation of groundwater caused by saltwater 

intrusion is estimated at 7.2 percent. 

 

The stock level of surface water is diminishing at an average of 13.7 billion cubic meters 

annually during the accounting period 1988-1993.  Reduction in the stock level was 

primarily due to low rate of recharge than abstraction during the period 1988-1991.  

However, in 1992-1993, recharge was higher than abstraction, which slightly improved 

the stock level of surface water. 

 

The withdrawal of surface water grew at an annual rate of 1.2 billion cubic meters from 

35.4 billion cubic meters in 1988 to 41.2 billion cubic meters in 1993.  The value of the 

resource increased by 36 percent from 456 billion pesos in 1988 to 622 billion pesos in 

1993.  The El Niño Phenomenon swelled the depletion of surface water in 1990 valued at 

100 billion pesos. 
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A. INTRODUCTION 
 
 
 The Philippines has a total land area of 30,000,000 hectares, around 50% of 
which is characterized as forest land.  As of 1994, only 5,686,055 hectares are stocked 
with forest trees (Forest Management Bureau, 1994).  This is only about half of what was 
existing twenty years ago.  To conserve and protect the forest, the old growth dipterocarp 
forest areas have been placed under the National Integrated Protected Areas Systems 
(NIPAS) since January 1, 1992.  Thus, logging in these areas has been prohibited since 
then. 
 
 With the log ban enforced, the Gross Value Added (GVA) of the forestry sector 
continuously declined.  According to the National Statistical Coordination Board (NSCB), 
the GVA of forestry amounted to only 2.971 billion pesos or 0.39% of the total Gross 
Domestic Product (GDP) at constant prices in 1994.  The level is 15% lower than that 
registered in 1993.  But still, more than 100,000 persons continue to depend on the 
forestry and hunting sector for their main source of income; and wood-based products 
contribute around 3.5% of the country's total export earnings (FMB, 1994).  The forest 
also continues to serve as source of fuelwood especially for rural dwellers.   
 
 Ecologically, the forest gives invaluable environmental benefits to the country by 
providing watersheds for rivers, by serving as an effective protector of soils and regulator 
of water flows and carbon cycles; and by providing habitats for a multitude of animal and 
plant life.  Careful protection of the forest is therefore of utmost importance.  Its 
destruction will have far-reaching effects such as: depletion of potential resource for wood 
and habitat; threatening of the capacity of the biosphere to regulate atmospheric and 
hydrospheric cycles; loss of wildlife habitat and species; soil erosion; siltation; flooding; 
and landslide.  Deforestation, along with burning of hydrocarbons, also contributes to the 
CO2 build-up in the atmosphere. 
 
 The objective of this paper is to account for the stock of forest resources from 
1988 to 1994 and to trace the factors that contribute to the changes in the stock.  The 
sources and methods of estimation are discussed and the results of the estimates are 
presented.  These initial estimates will subsequently form part to the inputs in cons tructing 
the adjusted production accounts, which will provide measures of sustainable 
development. 
 
 
 

B. SIGNIFICANCE OF PHILIPPINE FOREST RESOURCES 
 
 
 Philippine forests are classified into different types, namely, dipterocarps, pine, 
submarginal, mossy and mangrove.  The dipterocarps make up roughly two-thirds (2/3) of 
the total forest cover.   
 
 Dipterocarps are forest stands dominated by trees of dipterocarp species such as 
red and white lauan, tanguile, tiaong, almon, bagtikan and mayapis of the Philippine 
mahogany group, as well as apitong and yakal. These species are located in places with 
high elevations, particularly in regions where precipitation is high. 
 
 Dipterocarp forests are further classified as either old growth or second growth.  
Old growth dipterocarp forests are virgin forests with no traces of commercial logging, 
while second growth dipterocarp forests are those with traces of logging.  The dipterocarp 
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forest has been the major source for the wood industry of its raw material supply of 
lumber, veneer and plywood, pulp and paper, furniture wood and other wood-based 
products.  The harvest of these species generate revenues for the government through 
forest charges, property taxes, license fees and income taxes from concessionaires. 
  

Pine consists of only one genus, called Pinus, belonging to the family Pinaceae, 
and two species, namely, Benguet Pine and Mindoro Pine.  Locally, Benguet Pine is 
called Saleng in Benguet.  It is also known as Bariat, Batang or Saleng in Bontoc, 
Palompino in Isabela, and Sahing in Southern Luzon.  On the other hand, Mindoro Pine is 
called Saleng in Zambales and Tapalau in Mindoro.  Benguet Pine is a medium-sized or 
large trees with a diameter reaching up to 140 centimeters and a height reaching up to 40 
meters.  A moderately fast-growing species, it has a thick and flaky bark with no 
pronounced buttress.  It has a straight cylindrical bole usually 15 meters long.  The crown 
is conical when young, gradually turning dome-shaped as the tree matures.  Benguet 
Pine thrives well in high elevations, usually between 500 and 2,700 meters above sea 
level.  It is found mostly in Benguet, Ifugao, Pangasinan, Nueva Viscaya, Nueva Ecija, 
Cagayan, Ilocos Norte, Mountain Province and Abra.  Benguet Pine is endemic to 
mainland Asia, Taiwan and the Philippines.  There have also been reports of this species 
being grown in Burma and Indochina. 
 
 Mindoro Pine is a medium -sized or large tree growing up to 95 centimeters in 
diameter and 25 meters in height.  It has a straight cylindrical trunk with a clear length of 
10 to 25 meters.  The crown is pyramidal with large and spreading branches when 
mature.  It is found in the mountains of Mindoro and it is native to Southeast Asia, 
particularly, Sumatra and the Philippines. 
 
 

 
MORPHOLOGICAL DIFFERENCES BETWEEN BENGUET PINE AND MINDORO PINE 

 
 
 Pinewood is an excellent construction material.  In the mining areas of Benguet, 
pine is used as mine prop for mine shafts and tunnels.  It is also used as piles, posts, 
Christmas trees, and as raw material for pulp and paper manufacturing.  Wood from pine 
trees is a good fuel source both for cooking and heating purposes.  In watershed areas, 
pine trees provide ideal vegetative cover for soil and water conservation.  The pine 
needle is also a source of the toxic ingredients used for insect repellents like mosquito 

 
FEATURE BENGUET PINE  MINDORO PINE  

     
Occurrence Grows in high  Grows in lower 

   elevations between  elevations between 
   500 and 2700 m .  150 and 300 m. 
 

Seed  Oval, dark brown  Ovoid, pale reddish 
   in color   brown in color 
 

Bark  Flaky   Deeply fissured 
 

Leaves  Needle-like and  Needle-like and in 
   in bundles of three  bundles of two per 
   per fascicle  fascicle 
 

Crown  Conical when young Pyramidal with large 
   and dome-shaped   and spreading 
   when mature  branches when  
      mature 
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coils.  Pine bark is a potential source of tannin for the country’s leather industry, and 
sawmill wastes like Pine sawdust are sources of tan and pitch.  Oleoresin from pine trees 
also generates income for many inhabitants in the pine region. Upon distillation, oleoresin 
yields turpentine and a residue called rosin. Turpentine is used as solvent and thinner in 
paints and varnishes, and as inputs for water-proofing compounds, certain drugs, 
polishes, and insecticides. 
 
 Rattan is one of several types of palm.  It belongs to the family of coconut and 
other ornamental palms, the Palmae or Arecaceae family. Its distinguishing characteristic 
is that it can climb.  Rattan is distributed throughout the country, from Batanes to the 
Tawi-tawi Islands, particularly in the Sierra Madre Range from Cagayan to Quirino and 
Quezon provinces, the central Cordilleras, the Zambales mountain range, Mt. Isarog in 
Camarines Sur, the southern part of Samar, Mt. Halcon in Mindoro, the central part of the 
Panay Islands, the mountains of Agusan, Surigao, Cotabato, Zamboanga and Basilan 
Islands in Mindoro. 
 
 Rattan is mostly found in the interior of old growth forests.  Some dwell on the 
edge of the forest where the area is more open. It is able to climb trees for support 
because it has either a cirrus , an extension of the leaf midrib, or a flagellum arising from 
the leaf sheath's axil.  Its life is coterminus with the dipterocarp forest and is dependent 
on bigger trees for survival. This is also the reason why there are no exclusive plantations 
of rattan.  Rattan plantations can be found within dipterocarp forests and some are 
integrated within an agro-forestry system. 
 
 Rattan's long and flexible stem is shaped, polished and processed to create 
many beautiful products for the furniture and handicraft industries.  Its value in these 
industries was recognized only when some small-time manufacturers discovered the 
beauty and design-workability of this plant.  Rattan products have been internationally 
accepted in the market since the seventies, after improvements were made on their 
design, workmanship and finishing.  Rattan is also used in the manufacture of fish traps, 
hammocks, sleeping mats, carpet beaters, hats, and walking sticks, among others.  
Employment in the rattan industry has grown since then and the industry contributes to 
the country's income and foreign exchange generation.  
 
 Under the revised government regulations governing rattan resources 
(Department of Environment and Natural Resources Administrative Order No. 4 dated 
January 12, 1989), the policies of the state are: first, to ensure the sustainable 
productivity, expanding availability, and access to rattan resources for the continuous 
supply of this raw material to dependent industries and the generation of employment 
opportunities and resources; and second, to provide a system of rational harvesting, and 
gainful and efficient utilization of the resource. 
 
 However, the existing supply and demand situation may not be reflective of the 
policies' objectives: (1) the demand for rattan canes increases as the years go by (Master 
Plan for Forestry Development, 1990); (2) according to Silviconsult Ltd. (1989), the 
industry estimates of harvested rattan poles for 1991 is between 200 to 250 million lineal 
meters.  The remaining rattan resources in the natural forests indicate that the 
sustainable annual yield of cane greater than 2 cm. in diameter is 50 million lineal meters.  
At the current annual cut of 70 million lineal meters, the supply will be exhausted in five 
years (The Philippines Recommends for Rattan Production, 1991). 
  

Among the many non-timber forest resources, rattan is being prioritized in this 
accounting effort in view of its worsening state.  Unlike bamboo, rattan is not so prolific.  
Since rattan is co-terminus with dipterocarp forests, rattan is subject to the damages 
caused by logging of its tree hosts. 
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 Although rattan is found in natural stands in dipterocarp, submarginal and mossy 
forests, only rattan in dipterocarp forests are considered in these accounts because of 
data availability problems and because of the assumption that rattan in dipterocarp 
forests are of good quality, thus having an economic value. 
 
 
 

C. CONCEPTUAL FRAMEWORK 
 
C.1. Scope and Coverage  
 
 
 The System of Integrated Environmental and Economic Accounting (SEEA) 
framework calls for the compilation of the asset accounts for produced and non-produced 
assets of forest resources. In this study no distinction is made between economic and 
environmental non-produced assets.  The complexity of the data requirements and the 
rigidity of sourcing them set this limitation.  The asset accounts for forest resources 
presented here will include only forest trees in forest land. 
 

For the current exercise, dipterocarp and pine forests will be included in the 
accounting process primarily because of their economic and ecological significance and 
also because of data availability considerations.  In addition, rattan, a non-timber forest 
product, was also included because of its contribution to the economy. 
 
 
C.2. Framework for the Asset Account 
 
 
 The Asset Accounts , in physical and in monetary terms, adopted the format 
presented on the next page.  The opening stock represents the stock of resources at the 
beginning of the accounting period.  Within the period, several factors account for the 
changes in stocks of the resource.  These are changes due to economic activities , other 
accumulation or changes due to economic decisions, and other volume changes  
representing the changes due to non-economic factors.  Other changes under other volume 
changes denote the statistical discrepancy equivalent to the difference between the 
computed closing stock (taking into account the framework's identified factors) and the 
opening stock in the succeeding year taken from official sources.   The closing stock  for a 
year is equal to the opening stock of the succeeding year. 
 
 Changes due to economic activity refer to human production activities as they 
affect the stock of resources.  Depletion is caused by harvest, logging damage and illegal 
logging.  The item identified as other accumulation covers forest conversions which mainly 
refers to clearing of forest to convert it to other uses such as for residential or industrial 
purposes.  Under other volume changes , additions to the stocks include natural growth and 
regeneration while reductions cover stand mortality, insect infestation, forest fires and 
natural calamities.  
  

In the monetary accounts, there is an item called revaluation which is equivalent 
to the differences due to changes in prices between the opening and closing periods. 
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OPENING STOCK 

 
   Changes due to Economic Activity 
    Depletion 
     Logging/harvest 
     Logging damage 
     Illegal logging 
 
   Other Accumulation(+/-) 
    Forest conversion to other forest use  
    Forest conversion to non-forest use 
   
   Other Volume Changes 
    Additions 
     Natural growth 
     Regeneration 
    Reductions 
    Stand mortality 
     Insect infestation 
     Forest fires 
     Natural calamities 
     Other changes (statistical discrepancy) 
   
   Revaluation* 
 
  Changes in Stocks 
 
  CLOSING STOCK 
 
  *Only for monetary accounts 
 
 

FIGURE 1.  ASSET ACCOUNTS FRAMEWORK ADOPTED UNDER THE SEEA 
 
 
 

D. OPERATIONALIZING THE FRAMEWORK 
 
D.1. Sources of Data 
 

D.1.1.  Physical Account 
 
 

 The base information on stock of forest resources was available for the year 1988 
from the RP-German Forest Inventory Project1.  The project paved the way for the 
preparation of new forest maps for the whole country based on aerial photographs and 
satellite imagery, the inventory of standing volume, the generation of data on forest 
regeneration and minor forest products, and the compilation of forest statistics by region 
and by province.  From the 1988 base information, the Forest Management Bureau 
(FMB) of the Department of Environment and Natural Resources (DENR) extrapolated 
the value of forest resources stock for the succeeding years. 
 
 For old growth dipterocarp forests, data for depletion due to logging were taken 
from the 1990 Master Plan for Forestry Development (MPFD).  For second growth 
forests, data for forest area converted to non-forest use from 1991 onwards were also 
taken from the MPFD while those from 1989 to 1990 were derived from the study of 
Balangue (1991). 

                                                                 
1  The RP-German Forest Inventory is a joint project of the Government of the Republic of the 
Philippines and the Federal Republic of Germany. 
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Pine Forest  
 
 The framework of physical accounts for pine forest is similar with that of the 
dipterocarp forest. 
 
 Depletion refers to the area harvested during the accounting period. Other 
accumulation accounts for forest conversions during the period. Other volume changes 
include the stock addition which refers to the increase in stock through time as attributed 
to growth and increase in forest area through natural means.  Stock reduction in pine 
forests, which may be due to forest fires and stand mortality due to pests, diseases, etc., 
also forms part of other volume changes.  The change in stock is the difference between the 
ending stock and the beginning stock for a given period. 
 
 
Rattan 
 
 No separate area accounts for rattan were compiled since rattan thrives in the 
same area as the dipterocarp forest. 
 
 
 D.2.2.  Physical Asset Accounts, Volume 
 
 Dipterocarp Forest 
 
 The opening volume of dipterocarp forests in a given year is based on the volume 
in the preceding year as reported in the PFS.  Due to the extensive depletion of forests in 
the Philippines, it was assumed that logging has exceeded the sustainable cut.  
Therefore, all the logging, together with damages from logging, were counted as 
depletion.  Damage due to logging was estimated as a fixed proportion of area logged.  
Forest conversion data were taken from projection data from the MPFD.  The volume of 
forest depleted through logging, damage due to logging, and forest conversion was 
derived by multiplying the area covered by the corresponding assumed harvestable 
volume per unit of area: 248.22 cu.m./ha for old growth and 67.0 cu.m./ha for second 
growth.   For old growth forests, it was assumed that net stand growth is equal to zero, 
that is, tree growth is equal to tree mortality.  For second growth forests, net stand growth 
is equal to opening volume multiplied by annual growth rate, taken from a study by Revilla 
(1976).  Other changes (s.d.) were computed as in the area accounts. 
 
 
Pine Forest  
 
 The following assumptions were used in estimating the volume accounts for pine 
forests: a) 68% of the total volume of pine forest comes from closed forests1 while the 
remaining 32% comes from the open forests2; b) under the other volume changes, 
additions were based on an annual growth rate of 3.4 cu.m./ha/year (RP-German 
Inventory Project);  c) reductions in volume due to stand mortality assumes a mortality 
rate of 1.75 and 2.95 cu.m./ha/yr., respectively, for open and closed forests; d) 
destruction due to forest fires is 45,000 cu.m/year (MPFD, 1990); and e) forest conversion 
is estimated to be 1,200 hectares per year for the period 1988 to 1989 based on the 
MPFD.   
 

                                                                 
1  Closed forest -- pure stands of Benguet or Mindanao pine with a crown cover above 30%. 
2  Open forest -- pure stands of Benguet or Mindanao pine with a crown cover of 10% to 30%. 
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Rattan 
 
 Data on rattan show the average rattan occurrence in primary and secondary-
growth dipterocarp forests.  The opening volume of stock of rattan in 1988 was derived 
from the 1987 closing stock estimated by NRAP.  Separate estimates were made each for 
small-diameter rattan and for large-diameter rattan. 
 
 The changes in stock come from: (1) depletion due to harvest, (2) other 
(negative) accumulation due to conversion of forest to other land-use, and (3) other volume 
changes, composed of positive changes due to natural growth  (increase in the length of a 
stand), and negative changes due to stand mortality.  The closing stock is thus computed 
as the opening stock plus the changes due to the three factors mentioned.  It is then 
carried over as the opening stock for the succeeding period.  Also included in other volume 
changes is the statistical discrepancy (s.d.) between the reported closing stock from official 
sources and the computed closing stock based on the other factors in this framework.  It 
should be noted that this item, instead of the closing stock , is the last item to be computed 
in the accounts.  Moreover, the reported closing stock taken from official sources would still 
remain as the official closing stock for the accounts in spite of any statistical discrepancies 
that might arise. 
 
 Growth is one of the important measures in determining the stock of rattan in the 
forest.  In this accounting, the growth rates adopted were based on those used by 
ENRAP (1991) which in turn were derived from the report of the PCARRD in 1988.  The 
growth rates were applied only to the stock density of rattan in the residual forest, on the 
assumption that there is zero growth in primary forest.  For stock reduction, it was 
assumed that the rate of stand mortality is 5% based on Pabuayon in the ENRAP study 
on Natural Resource Accounting for Rattan. 
 
 The data on harvest for split and unsplit rattan derived from the PFS were 
assumed understated by 488%, according to Pabuayon (1991), taking into consideration 
the data from PFS and the Silviconsult-ADB report.  Out of the harvest, 50% of 
merchantable lengths felled was deducted to represent the portion which goes to waste.  
For forest conversion, the data were based on projections made by MPFD.   
 
 
 D.2.3. Monetary Asset Accounts 
 
Dipterocarp Forest  
  
 The net price method was used in valuing forest resources.  The economic or 
monetary accounts was derived by multiplying the volume accounts by the stumpage 
value of the forest.  The opening stock was multiplied by the stumpage value of the 
preceding year and all the other items in the asset accounts for a given year were 
multiplied by the stumpage values of the current year. The stumpage value is the value of 
the standing timber and it is equal to the price of the product less the cost of harvesting, 
transport and a margin for normal return to capital (which is assumed to be 30% of the 
logging cost) which represents an allowance for normal profit and risk associated with the 
production activity and is approximated by the opportunity cost of capital or the operator's 
estimated earnings from an alternative investment.  The stumpage value represents the 
potential economic rent accruing to operators.  
 
 The sales value of log is equal to the weighted selling price of the products.  The 
cost items include logging cost, pre-logging cost, post logging cost, road construction 
cost, transportation cost and overhead costs.  Logging cost represents felling and bucking 
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costs and the cost of pulling the logs from the felling site to the log landing.  The costs are 
classified by terrain type, by extractable log volume, and by logging methods.  Pre-logging 
cost represents the cost of pre-logging activities such as pre-logging inventory and tree 
marking.  Post-logging cost is the cost of post logging residual stand inventory, and 
enrichment planting conducted by the private forest users or the concessionaires.  Road 
construction cos t is the cost incurred in road construction in peso/kilometer/cubic meter of 
harvest. Transportation cost involves the cost of transporting a cubic meter of log from the 
forest landing to the processing mill or log pond, in peso/km/cu.m.  It includes the 
depreciation value of trucks and loaders used, wages of drivers and helpers, fuel and oil 
used in operation.  Overhead costs cover representation or relevant administrative 
expenses. 
 
 The base information for stumpage value was taken from Pio Bote’s study for 
1990 with adjustments for margin for profit and risk (MPR).  For years other than 1990, 
the corresponding stumpage value was derived by adjusting the 1990 value by the 
corresponding changes in weighted prices of logs by species.  Attempts were made to 
update the stumpage value not only by the changes in prices of logs but also by the 
changes in the corresponding costs of harvesting.  Updated cost structures were derived 
from financial statements of logging companies taken from the Securities and Exchange 
Commission (SEC) of the Philippines.  However, the financial statements culled out from 
the SEC were limited to just a few companies and the results derived from them are not 
satisfactory.  Hence, the stumpage values were updated only by the changes in the log  
price.  Stumpage values at constant prices were derived by dividing the stumpage value 
at current prices by the consumer price index base year 1985. Revaluation is equivalent 
to the differences due to changes in prices between the opening and closing periods. 
 
 
Pine Forest  
 
 The net price method is adopted in valuing Pine timbers.  The value of opening 
and closing stocks were derived by multiplying the volume accounts by the stumpage 
value, which is the value of timber as it stands in the forest. The stumpage value is 
estimated by deducting the production cost (PC) and MPR from the market price of 
timber.  Production cost includes all expenses incurred in getting timber out of the pine 
forests, log preparation and related cost associated with sale.  The stumpage value 
represents the potential economic rent accruing to operators.  The actual rent retained by 
the operator is obtained after deducting all forms of taxes and payments from the 
potential economic rent.  
 
 In this study, the source of basic data for the 1989 stumpage value of pine forest 
at current prices was Table 5 of Technical Report No. 3, Natural Pine Forest Resources 
Accounting, NRAP -Phase I.  For other years, the given stumpage values were 
extrapolated using the Implicit Price Index of Forestry taken from the Philippine National 
Accounts published by the NSCB.  Stumpage values at constant prices were estimated 
by deflating the stumpage values at current prices by the Consumer Price Index base 
year 1985.  These stumpage values at constant prices are then multiplied with the volume 
accounts to arrive at the asset accounts in monetary terms at constant prices. 
  
 
Rattan 
 
 The monetary account for rattan is computed as stumpage value multiplied by the 
physical units.  The net price or stumpage value is equal to market price of rattan at the 
manufacturer's (factory) level less production/extraction cost (equal to the price paid to 
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cutter/harvester), less marketing/handling cost (which includes cost of transport, bundling, 
classifying, scraping, chemical treatment), and less MPR.  This procedure of net price 
method valuation, adopted from NRAP, considers the concept of economic rent (or profit) 
for natural resource valuation.  
 
 The stumpage value of rattan for 1988 was derived from the 1988 
PCAR DD/ERDB Study conducted by Rivera et al, "Marketing System for Rattan Raw 
Materials in the Philippines".  The study provides prices and costs by location and 
diameter class of rattan.  The stumpage value is equated to the rent defined as market 
price less total cost less MPR which is 30% of total cost.  Total cost comprises the 
production cost and marketing cost.  The stumpage value is derived as the weighted 
average of the stumpage values by location and diameter class, for small and large 
diameter rattans .  The resulting stumpage values are P0.57/lm and P1.24/lm for small 
and large diameter rattans, respectively for 1988.  The stumpage values for the other 
years were derived by adjusting the 1988 level by the changes in the Implicit Price Index 
of Forestry.  Values, at constant prices, were derived by deflating the stumpage values at 
current prices by the consumer price index. 
 
 
 

E. ANALYSIS, RESULTS AND DISCUSSIONS 
 
 
 Appendix tables 1 to 20 at the end of this report contain the estimated asset 
accounts fo r forest resources.  Physical asset accounts are shown in appendix tables 1 to 
9 for both old growth and second growth dipterocarp forests, appendix tables 10 to 14 for 
pine forest and appendix tables 15 to 18 for rattan.  A summary of the monetary asset 
accounts is presented in appendix tables 19 and 20.  
 
 
Dipterocarp 
  
 The area planted to old growth forest steadily declined from 1988 to 1991 and 
has remained unchanged since 1992 when the logging ban was imposed.  By 1994, only 
a total of 805 thousand hectares remained of old growth dipterocarp forest areas.  
Likewise, areas planted to second growth dipterocarp forests also decreased form 3,413 
thousand hectares to 2,963 thousand hectares, registering a negative annual growth rate 
of 2.3 percent.  Forest conversion was identified as one of the major causes of this 
decrease in forest area. 
 
 At current prices, the value of stock of both old growth and second growth 
dipterocarp forests grew as prices of logs continuously surged.  Valued at constant 1985 
prices, however, the stock of forest resources diminished through the years.  For old 
growth forest resources, the value shrank from 213 billion pesos at the end of 1988 to 
156 billion pesos at the end of 1994, recording an annual decline of 5.1 percent.  
Similarly, second-growth forest resources dwindled, although at a slower rate of 4.1 
percent, from 209 billion pesos in 1988 to 162 billion pesos at the end of 1994. The 
following table and charts further illustrate the situation of old growth and second growth 
dipterocarp forests for the period 1988 to 1994. 
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TABLE 1.   MONETARY ESTIMATE OF THE CLOSING STOCKS OF OLD GROWTH AND SECOND 
     GROWTH DIPTEROCARP FORESTS, AT CURRENT AND CONSTANT PRICES, 1988-1994 
 

 

 
 

FIGURE 2.      MONETARY VALUATION OF THE CLOSING STOCK AND DEPLETION 
       OF OLD GROWTH DIPTEROCARP FOREST, 1988-1994 

 

 
 

FIGURE 3.   MONETARY VALUATION OF THE CLOSING STOCK AND DEPLETION 
                           OF SECOND GROWTH DIPTEROCARP FOREST, 1988-1994 

SECOND GROWTH DIPTEROCARP
CLOSING DEPLETION CLOSING STOCK CLOSING DEPLETION CLOSING STOCK

YEAR STOCK CURRENT CONSTANT CURRENT CONSTANT STOCK CURRENT CONSTANT CURRENT CONSTANT
(in '000 PRICES PRICES PRICES PRICES (in '000 PRICES PRICES PRICES PRICES

ha.) (in million pesos) (in million pesos) ha.) (in million pesos) (in million pesos)

1988 988          23,650      21,167      238,054   213,058     3,413        523           468          233,050  208,580    
1989 922          13,953      11,130      255,351   203,689     3,351        550           438          262,591  209,464    
1990 861          9,939        6,944       243,004   169,780     3,288        287           201          262,054  183,090    
1991 805          11,224      6,609       256,840   151,231     3,224        227           134          290,158  170,850    
1992 805          -            -           296,838   160,429     3,132        263           142          325,292  175,807    
1993 805          -            -           325,778   163,620     3,042        -           - 346,998  174,278    
1994 805          -            -           338,617   155,977     2,963        -           - 351,259  161,800    
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Pine 
  
 In 1988, the total area planted to pine forests was 238,890 hectares, with a 
volume of 25,098 thousand cubic meters.  Sixty eight percent (68%) can be found in 
closed forests while the rest are in open forests.  Both the area of open forests planted to 
pine stands is lesser than in closed forests because the latter is more prone to forest fires.  
The area and volume of pine forest slightly decreased at an annual rate of 0.5 percent 
within the six-year period.  By the end of 1994, only 231,500 hectares remained of the 
country's pine forests, with a volume of 24,252 thousand cubic meters.  This indicates 
that the country's pine resources are being reduced at the rate of 120,833 cubic meters 
per year during the period covered not due to economic activity but mainly because of 
stand mortality and forest fires.   
 
 Due to the increase in the estimated stumpage value of pine forests, the value of 
its closing stock at current price grew at an annual rate of 5.1 percent, despite the 
reduction in terms of cubic meters.  At constant prices, however, the value of stock of pine 
forest resources declined from 41,680 million pesos in 1988 to 28,867 million pesos in 
1994. The following table and chart further depict the situation of pine forests for the 
period 1988 to 1994.  
 
 
TABLE 2.  VALUE OF THE CLOSING STOCK AND DEPLETION OF PINE FOREST RESOURCES,  

  AT CURRENT AND CONSTANT PRICES, 1988-1994 
 
 

 

            
FIGURE 4.   MONETARY VALUATION OF THE CLOSING STOCK 

       AND DEPLETION OF PINE FOREST, 1988-1994 
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CLOSING STOCK VALUE OF CLOSING STOCK
AREA IN VOL. IN

000 ha. mil. cu.m CURRENT PRICES CONSTANT PRICES CURRENT PRICES CONSTANT PRICES

1988 238.9           25.0           52                     47                         46,582               41,680                 
1989 237.6           24.9           44                     35                         48,133               38,396                 
1990 236.4           24.8           -                    -                        48,478               33,870                 
1991 235.2           24.6           -                    -                        54,768               32,249                 
1992 233.9           24.5           -                    -                        63,700               34,427                 
1993 232.7           24.4           -                    -                        62,478               31,379                 
1994 231.5           24.2           -                    -                        62,667               28,867                 

VALUE OF DEPLETION
(In million pesos) (In million pesos)YEAR
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Rattan 
 
 The results of the physical accounts show that the volume of stock of rattan 
shrank at a diminishing rate over the period 1988 to 1994, from 4,112 million lineal meters 
(lm) in 1988 to 3,236 lm in 1994.  
 

At current prices, depletion due to harvest and waste dropped from 304 million 
pesos in 1988 to 271 million pesos in 1994, registering an annual decline of 1.9 percent.  
At constant prices, depletion was reduced from 273 million pesos in 1988 to 125 million 
pesos in 1994, manifesting an annual negative growth of 12.2 percent.  
 
 Despite the decrease in the volume of stock of rattan, the value of its closing 
stock at current prices slightly rose from 3,290 million pesos in 1988 to 3,305 million 
pesos in 1994 as a result of the increasing stumpage values.  However, at constant 1985 
prices, the real value declined from 2,945 million pesos in 1988 to 1,522 million pesos in 
1994 recording an annual decline of 10.4 percent. The following table and chart 
summarize the situation of rattan resources in the country for the period 1988 to 1994. 
 
 
TABLE 3.  VALUE OF THE CLOSING STOCK AND DEPLETION OF RATTAN RESOURCES,  

 AT CURRENT AND CONSTANT PRICES, 1988-1994 
 

 

 

 
           

FIGURE 5.  MONETARY VALUATION OF CLOSING STOCK AND  
                      DEPLETION OF RATTAN FOREST RESOURCE, 1988-1994 
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CLOSING STOCK VALUE OF CLOSING STOCK
(AREA in
mil. Lm) CURRENT PRICES CONSTANT PRICES CURRENT PRICES CONSTANT PRICES

1988 4,112                304 272 3,290               2,945                  
1989 3,894                304 243 3,188               2,543                  
1990 3,821                178 125 3,129               2,187                  
1991 3,627                315 185 3,329               1,960                  
1992 3,511                279 151 3,713               2,007                  
1993 3,371                300 151 3,456               1,736                  
1994 3,236                271 125 3,305               1,522                  

YEAR
VALUE OF DEPLETION

(in million pesos) (in million pesos)
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Summary of Economic Accounts  
 
Value 
 
 At current prices, the closing stock of forest resources displayed an increasing 
trend brought about mainly by the increase in prices of timber.  At constant prices, despite 
the continuous decrease in depletion, forest conversion and other volume changes, the 
value of the closing stock of forest resources showed a declining trend between 1988 and 
1994. 
 
 At current prices, depletion decreased from P 25 billion in 1988 to 271 million 
pesos in 1994 at an average rate of 52.8 percent per annum.  At constant prices, the rate 
of decline was 58 percent per year, from a high of P 22 billion in 1988 to P 125 million in 
1994.  Though the significant decrease in depletion can be significantly attributed to the 
selective log ban which was imposed in 1992, the reductions due to economic activity 
have been steadily decreasing even before 1992.  
  
 The closing stock at current prices rose from P 521 billion in 1988 to P 756 billion 
in 1994.  Removing the effects of the increase in prices, the closing stock of forest 
resources in real terms diminished from P 466 billion in 1988 to P 348 billion in 1994. 
 
 

TABLE 4.    MONETARY VALUATION OF THE CLOSING STOCK AND DEPLETION OF 
     FOREST RESOURCES, IN CURRENT AND CONSTANT PRICES, 1988-1994 

 

 

 
 

FIGURE 6.  MONETARY VALUATION OF FOREST RESOURCES, 1988-1994 
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1988 24,529           21,954           520,976           466,263           
1989 14,852           11,847           569,263           454,093           
1990 10,404           7,269             556,666           388,927           
1991 11,766           6,928             605,096           356,290           
1992 542                293                689,543           372,669           
1993 300                150                738,710           371,013           
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Percentage Share of Depletion and Closing Stock 
 
 
 In terms of percentage share of depletion of forest by type of forest, there was a 
reversal of roles between dipterocarp and rattan from the period 1988 to 1994 in both 
current and constant prices.  From 1988 to 1991, dipterocarp forest accounted for most of 
the depletion registering a percentage share of more than 95 percent.  In 1992, rattan 
resources became the major contributor to depletion of forest resources, accounting for 
51 percent of total depletion for that year, further increasing to 100 percent for the period 
1993 to 1994.  Meanwhile, the depletion of pine forest accounted for a very negligible 
share for the whole period.  
 
 The following table and chart provide the detailed sets of information and their 
graphical presentation, respectively.  
     
 
TABLE 5.   PERCENT SHAERE OF THE VALUES OF FOREST DEPLETION FOR DIPTEROCARP, PINE, 

   RATTAN,  AT CURRENT AND CONSTANT PRICES, 1988-1994 
 

 

 
FIGURE 7.  PERCENTAGE SHARE OF DEPLETION BY TYPE OF FOREST, 1988-1994 
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TOTAL Dipterocarp PINE RATTAN TOTAL Dipterocarp PINE RATTAN

1988 100.00 98.55 0.21 1.24 100.00 98.54 0.22 1.24
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1990 100.00 98.29 0.00 1.71 100.00 98.29 0.00 1.71
1991 100.00 97.33 0.00 2.67 100.00 97.33 0.00 2.67
1992 100.00 48.51 0.00 51.49 100.00 48.48 0.00 51.52
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around 0.6 percent in 1988 to around 0.4 percent in 1994.  The following table and chart 
further illustrate the percentage shares of the closing stock of the different types of forest 
resources. 
 
 
TABLE 6.  PERCENTAGE SHARE OF THE VALUES OF CLOSING STOCKS OF DIPTEROCARP, PINE,  

  RATTAN,  AT CURRENT AND CONSTANT PRICES, 1988-1994 
 

 
 

 
 

FIGURE 8.   PERCENTAGE SHARE OF CLOSING STOCK OF FOREST  
  RESOURCE, BY TYPE OF FOREST, 1988-1994 
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ACRONYMS 
 

ADB  Asian Development Bank 
 
BSWM  Bureau of Soils and Water Management 
 
CPI  Consumer Price Index 
 
DENR  Department of Environment and Natural Resources 
 
ERDB  Ecosystems Research and Development Bureau 
 
FMB  Forest Management Bureau 
 
FRIP  Forest Resources Inventory Project 
 
GDP  Gross Domestic Product 
 
GVA  Gross Value Added 
 
IPIN  Implicit Price Index  
 
MPFD  Master Plan for Forestry Development 
 
MPR  Margin for Profit and Risk 
 
NAMRIA National Mapping and Resource Information Authority 
 
NIPAS  National Integrated Protected Areas System  
 
NRAP  Natural Resources Accounting Project 
 
NRDC  Natural Resources Development Corporation 
 
NRMP  Natural Resource Management Program 
 
NSCB   National Statistical Coordination Board 
 
NSO  National Statistics Office 
 
PC  Production Cost 

 
PCARRD Philippine Council for Agriculture, Forestry and Natural Resources  

Research and Development  
 
PFS  Philippine Forestry Statistics 
 
SD  Statistical Discrepancy 
 
SEC  Securities and Exchange Commission  
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SEEA  System of Integrated Environmental and Economic Accounting 

DEFINITION OF TERMS 
 
 
AGROFORESTRY  the sustainable management of land to increase overall 

production; combines agricultural crops, tree crops and 
forest plants and/or animals while simultaneously or 
consequently applying management practices which are 
compatible with the cultural patterns of the local 
population. 

 
 
COTERMINUS    having a common boundary; bordering. 
 
 
DIPTEROCARP FOREST forest stands dominated by trees of the dipterocarp 

species such as red lauan, tangile, tiaong, white lauan, 
almon, bagtikan, mayapis of the Philippine mahogany 
group, apitong and the yakal. 

  
 
ENDEMIC  restricted to and constantly present in a particular locality; 

native to a particular region. 
 
 
FOREST  areas of one hectare or more which are at least 10 percent 

stocked with  forest trees (including seedlings and 
saplings) like palm, bamboo, or brush.  Narrow strips of 
land bearing forest trees must be at least 60 meters wide 
and one hectare in size to qualify as forest.  Industrial 
plantations and tree farms one hectare or more in size are 
also included. 

 
 
FOREST LAND  includes public forests, permanent forests or forest 

reserves, and forest reservations. 
 
 
MANGROVE FOREST  a type of forest occurring on tidal flats along the sea 

coast, extending along streams where water is brackish.  
Mangrove species along this area are obligatory 
halophytes or haloresistant species, the optimum salinity 
of which varies from one species to another.  

 
 
MORPHOLOGICAL   structural. 
 
 
NET PRICE METHOD  defined as actual market price of the raw material minus 

marginal exploitation costs including a normal return to 
capital.   
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NIPAS  stands for “National Integrated Protected Areas System”.  
It is the classification and administration of protected 
areas according to categories to maintain their natural 
conditions as much as possible.  It was created by an act 
of Congress and enacted into law on June 16, 1992 by 
then President Corazon C. Aquino. 

 
 
PINE FOREST  forest stands composed primarily of the native species, 

e.g., Benguet pine in the Mountain Province and the 
Mindoro pine in Mindoro and Zambales province. 

 
 
PROLIFIC   producing much; abundantly productive. 
 
 
RATTAN  refers to a group of cane-like climbing palm species such 

as the palasan and the limuran, belonging to the family 
Palmae, generally found in moist tropical rain forests; may 
come in split or unsplit forms which are used primarily in 
furniture and household fixtures. 

 
 
STUMPAGE VALUE    the value of the standing timber/rattan pole; is equal to the 

price of the product less the cost of harvesting, the cost of 
transport and a margin for normal return to capital which 
represents an allowance for marginal profit and risk 
associated with the production activity; is approximated by 
the opportunity cost of capital or what the operator would 
earn from an alternative investment.   

 
 
SUBMARGINAL FORESTS  tropical rain forests dominated by Leguminosae and lesser 

utilized species, mainly restricted to shallow and 
excessively drained limestone soils. 

 
 
TIMBER   major forest product; standing tree. 
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APPENDICES 



1988 1989 1990 1991 1992 1993 1994

OPENING STOCK 262,819,308 233,050,243 262,590,740 262,054,364 290,158,448 325,291,865 346,997,528

Changes due to economic activity (523,058) (549,699) (287,430) (227,231) (262,618) 0 0
Reforestation n.a. n.a. n.a. n.a. n.a. n.a. n.a.
Afforestation n.a. n.a. n.a. n.a. n.a. n.a. n.a.
Depletion (-)

Damage from logging 2/ 523,058 549,699 287,430 227,231 262,618 0 0

Other Accumulation (+/-) 1,323,802 1,231,786 (674,502) (1,266,000) (1,413,136) (3,123,781) (3,189,824)
Old growth converted to 

second growth 3/ 2,963,997 3,114,963 1,628,770 1,287,641 1,488,170 0 0
Forest  converted
    to non-forest use  4/ (1,640,196) (1,883,177) (2,303,272) (2,553,642) (2,901,305) (3,123,781) (3,189,824)

Other volume changes (+/-) (56,010,215) (5,666,041) (4,179,204) (4,305,274) (8,378,023) (6,885,133) (6,223,874)
Net stand growth 5/ 11,242,129 10,435,413 10,420,625 11,542,321 13,078,480 13,923,251 14,066,226
Other changes (s.d.) (67,252,344) (16,101,454) (14,599,828) (15,847,595) (21,456,503) (20,808,384) (20,290,100)

Net Change in Stock (55,209,471) (4,983,954) (5,141,136) (5,798,505) (10,053,777) (10,008,914) (9,413,698)

Revaluation 25,440,407 34,524,451 4,604,760 33,902,589 45,187,194 31,714,576 13,674,932

CLOSING STOCK 233,050,243 262,590,740 262,054,364 290,158,448 325,291,865 346,997,528 351,258,762

Note:  Values are derived by multiplying the volume by the corresponding stumpage values

1988 1989 1990 1991 1992 1993 1994

OPENING STOCK 256,234,510 208,579,967 209,464,093 183,090,286 170,849,876 175,806,896 174,277,658

Changes due to economic activity (468,137) (438,486) (200,820) (133,797) (141,934) 0 0
Reforestation n.a. n.a. n.a. n.a. n.a. n.a. n.a.
Afforestation n.a. n.a. n.a. n.a. n.a. n.a. n.a.
Depletion (-)

Damage from logging 2/ 468,137 438,486 200,820 133,797 141,934 0 0

Other Accumulation (+/-) 1,184,803 982,574 (471,257) (745,441) (763,742) (1,568,902) (1,469,322)
Old growth converted to 

second growth 3/ 2,652,778 2,484,752 1,137,977 758,184 804,295 0 0
Forest  converted
    to non-forest use  4/ (1,467,975) (1,502,178) (1,609,234) (1,503,625) (1,568,036) (1,568,902) (1,469,322)

Other volume changes (+/-) (50,129,142) (4,519,703) (2,919,896) (2,535,013) (4,527,977) (3,458,021) (2,866,890)
Net stand growth 5/ 10,061,705 8,324,149 7,280,608 6,796,301 7,068,381 6,992,879 6,479,296
Other changes (s.d.) (60,190,848) (12,843,851) (10,200,504) (9,331,314) (11,596,359) (10,450,900) (9,346,186)

Net Change in Stock (49,412,477) (3,975,614) (3,591,972) (3,414,251) (5,433,653) (5,026,924) (4,336,212)

Revaluation 1,757,934 4,859,740 (22,781,835) (8,826,158) 10,390,673 3,497,686 (8,141,862)

CLOSING STOCK 208,579,967 209,464,093 183,090,286 170,849,876 175,806,896 174,277,658 161,799,584

Note: Values are derived by multiplying the volume by the corresponding stumpage values

                                      1988-1994, IN THOUSAND PESOS
APPENDIX TABLE 8.   ECONOMIC ACCOUNTS OF SECOND GROWTH DIPTEROCARP FORESTS, AT CONSTANT PRICES

                                      1988-1994, IN THOUSAND PESOS
APPENDIX TABLE 7.   ECONOMIC ACCOUNTS OF SECOND GROWTH DIPTEROCARP FORESTS, AT CURRENT PRICES, 



APPENDIX TABLE 16.   ECONOMIC ACCOUNTS OF RATTAN AT CURRENT PRICES, 1988-1994
                                       IN THOUSAND PESOS

1988 1989 1990 1991 1992 1993 1994

OPENING STOCK 3,268,620 3,290,324 3,188,243 3,129,408 3,329,342 3,712,994 3,456,140

Depletion (-) 303,990 304,302 178,148 314,514 279,199 299,577 270,905
Harvest 175,180 175,365 101,793 179,722 159,548 171,187 132,761
Waste 128,810 128,937 76,356 134,792 119,651 128,390 138,144

Other Accumulation (+/-) (54,536) (53,197) (50,421) (55,966) (64,675) (62,250) (61,997)
Forest conversion (54,536) (53,197) (50,421) (55,966) (64,675) (62,250) (61,997)

Other Volume Changes (+/-) 128,542 130,800 129,941 144,777 165,611 157,372 154,501
Addition due to growth (+) 221,603 225,620 224,134 249,710 284,749 271,446 266,503
Reduction due to stand mortality (-) 93,061 94,820 94,194 104,934 119,138 114,074 112,002

NET CHANGE IN STOCK (229,984) (226,699) (98,629) (225,704) (178,264) (204,455) (178,402)

Revaluation 251,688 124,618 39,793 425,639 561,915 (52,399) 27,557

CLOSING STOCK 3,290,324 3,188,243 3,129,408 3,329,342 3,712,994 3,456,140 3,305,295

Note: values = volume x stumpage value at current prices

APPENDIX TABLE 17.    ECONOMIC ACCOUNTS OF RATTAN AT CONSTANT PRICES, 1988-1994
                                        IN THOUSAND PESOS

1988 1989 1990 1991 1992 1993 1994

OPENING STOCK 3,186,721 2,944,888 2,543,270 2,186,562 1,960,397 2,006,807 1,735,881

Depletion (-) 272,076 242,743 124,475 185,194 150,902 150,466 124,789
Harvest 156,789 139,889 71,124 105,825 86,233 85,980 61,155
Waste 115,287 102,854 53,351 79,369 64,669 64,485 63,635

Other Accumulation (+/-) (48,811) (42,435) (35,230) (32,954) (34,956) (31,266) (28,558)
Forest conversion (48,811) (42,435) (35,230) (32,954) (34,956) (31,266) (28,558)

Other Volume Changes (+/-) 115,047 104,339 90,791 85,248 89,510 79,042 71,169
Addition due to growth (+) 198,338 179,978 156,606 147,035 153,902 136,337 122,761
Reduction due to stand mortality (-) 83,291 75,638 65,814 61,787 64,392 57,295 51,593

NET CHANGE IN STOCK (205,839) (180,838) (68,913) (132,900) (96,348) (102,690) (82,179)

Revaluation (35,993) (220,780) (287,794) (93,265) 142,758 (168,236) (131,157)

CLOSING STOCK 2,944,888 2,543,270 2,186,562 1,960,397 2,006,807 1,735,881 1,522,546

Note: values = volume x stumpage value at constant prices



APPENDIX TABLE 18. COMPUTATION FOR THE STUMPAGE VALUES FOR RATTAN, 1987-1994

Stumpage Values Implicit Price Index (IPIN) Consumer Price 
At Current Price At Constant Price of Forestry GVA Index (CPI)

<2cm > 2cm <2cm > 2cm (In % 1988=100) (In % 1985=100)

1987 0.53 1.15 0.51672 1.12119 107.43 102.57

1988 0.57 1.24 0.51016 1.10982 115.91 111.73

1989 0.59 1.29 0.47064 1.02904 120.18 125.36

1990 0.59736 1.30610 0.41739 0.91259 121.68 143.12

1991 0.67861 1.48375 0.39958 0.87367 138.23 169.83

1992 0.79315 1.73417 0.42868 0.93729 161.56 185.02

1993 0.78195 1.70970 0.39274 0.85871 159.28 199.10

1994 0.78819 1.72333 0.36307 0.79383 160.55 217.09

Note:  Stumpage values at current price for 1987 to 1989 are lifted from ENRAP Study

Year



APPENDIX TABLE 19.   SUMMARY: ECONOMIC ACCOUNTS OF FOREST RESOURCES AT CURRENT PRICES, 
                                        1988-1994, IN THOUSAND PESOS

1988 1989 1990 1991 1992 1993 1994

OPENING STOCK 594,052,514 520,976,245 569,263,284 556,665,798 605,095,671 689,542,879 738,710,385

Changes due to economic activity (24,529,229) (14,851,981) (10,404,307) (11,766,271) (541,817) (299,577) (270,905)
Reforestation n.a. n.a. n.a. n.a. n.a. n.a. n.a.
Afforestation n.a. n.a. n.a. n.a. n.a. n.a. n.a.
Depletion (-) 24,529,229 14,851,981 10,404,307 11,766,271 541,817 299,577 270,905

Harvest/logging 23,877,361 14,173,344 10,040,522 11,404,248 159,548 171,187 132,761
Waste 128,810 128,937 76,356 134,792 119,651 128,390 138,144
Damage from logging 523,058 549,699 287,430 227,231 262,618 0 0

Other Accumulation (+/-) (2,363,002) (1,840,322) (3,507,767) (4,432,764) (1,477,811) (3,186,031) (3,251,821)
Old growth converted to 

second growth 2,963,997 3,114,963 1,628,770 1,287,641 1,488,170 0 0
Forest  converted
    to non-forest use (5,326,999) (4,955,285) (5,136,537) (5,720,405) (2,965,980) (3,186,031) (3,251,821)

Other volume changes (+/-) (102,835,307) (6,658,794) (8,405,080) (7,723,201) (8,540,012) (7,043,010) (6,392,373)
Natural stand growth 12,800,937 12,036,107 12,027,107 13,348,832 15,170,229 15,960,604 16,100,185
Stand mortality (1,161,706) (1,201,068) (1,198,506) (1,350,374) (1,562,138) (1,526,287) (1,522,866)
Forest fires (83,925) (87,030) (88,110) (100,080) (117,000) (115,335) (116,280)
Other changes (s.d.) (114,390,613) (17,406,803) (19,145,571) (19,621,579) (22,031,103) (21,361,992) (20,853,412)

NET CHANGE IN STOCK (129,727,538) (23,351,097) (22,317,155) (23,922,236) (10,559,640) (10,528,618) (9,915,099)

Revaluation 56,651,269 71,638,136 9,719,668 72,352,108 95,006,849 59,696,123 27,053,110

CLOSING STOCK 520,976,245 569,263,284 556,665,798 605,095,671 689,542,879 738,710,385 755,848,395

APPENDIX TABLE 20.   SUMMARY: ECONOMIC ACCOUNTS OF FOREST RESOURCES AT CONSTANT PRICES, 
                                        1988-1994, IN THOUSAND PESOS

1988 1989 1990 1991 1992 1993 1994

OPENING STOCK 579,168,771 466,263,284 454,092,501 388,927,087 356,290,369 372,669,313 371,012,799

Changes due to economic activity (21,953,653) (11,847,175) (7,269,215) (6,928,169) (292,836) (150,466) (124,789)
Reforestation n.a. n.a. n.a. n.a. n.a. n.a. n.a.
Afforestation n.a. n.a. n.a. n.a. n.a. n.a. n.a.
Depletion (-) 21,953,653 11,847,175 7,269,215 6,928,169 292,836 150,466 124,789

Harvest/logging 21,370,229 11,305,836 7,015,045 6,715,003 86,233 85,980 61,155
Waste 115,287 102,854 53,351 79,369 64,669 64,485 63,635
Damage from logging 468,137 438,486 200,820 133,797 141,934 0 0

Other Accumulation (+/-) (2,114,835) (1,467,999) (2,450,784) (2,610,082) (798,698) (1,600,168) (1,497,880)
Old growth converted to 

second growth 2,652,778 2,484,752 1,137,977 758,184 804,295 0 0
Forest  converted
    to non-forest use (4,767,613) (3,952,751) (3,588,762) (3,368,265) (1,602,992) (1,600,168) (1,497,880)

Other volume changes (+/-) (92,037,611) (5,311,600) (5,872,395) (4,547,544) (4,615,520) (3,537,309) (2,944,507)
Natural stand growth 11,456,540 9,601,026 8,403,013 7,860,018 8,198,881 8,016,116 7,416,216
Stand mortality (1,039,487) (958,095) (837,359) (795,133) (844,266) (766,557) (701,491)
Forest fires (75,094) (69,424) (61,559) (58,930) (63,233) (57,925) (53,563)
Other changes (s.d.) (102,379,570) (13,885,107) (13,376,489) (11,553,500) (11,906,903) (10,728,941) (9,605,669)

NET CHANGE IN STOCK (116,106,099) (18,626,774) (15,592,394) (14,085,794) (5,707,054) (5,287,942) (4,567,177)

Revaluation 3,200,612 6,455,990 (49,573,021) (18,550,923) 22,085,998 3,631,428 (18,280,071)

CLOSING STOCK 466,263,284 454,092,501 388,927,087 356,290,369 372,669,313 371,012,799 348,165,551



Environmental and Natural Resources Accounting 

 
Philippine Forest Resources 

41

LITERATURE CITED 
 
 
 
Balangue, T.B.  1990.  Dipterocarp Forest Resources Accounting.  NRAP Technical Report  

No. 1. Manila. 
 
 
Bote, P.  Study on Timber Appraisal and Taxation Model for the Philippines.  Forest  

Management Bureau, DENR, Manila. 
 
 
Carandang, A.P., et. al. 1990.  Natural Pine Forest Resource Accounting. Technical Report  

No. 3.  NRAP -Phase 1. 
 
 
de la Merced, N.T., 1988. Rattan Industry Situation Analysis.  In: Proceedings of the  

National Symposium/Workshop on Rattan, Ecotech Center, Lahug, Cebu City,  
June 1-3, 1988. 

 
 
Forest Management Bureau.  1990.  Master Plan for Forestry Development.  

FMB, DENR, Manila. 
 
 
Forest Management Bureau.  1990-1994.  Philippine Forestry Statistics. FMB, DENR, 
 Manila. 
 
 
Gulmatico and Lennertz. Results of the Forest Resources Inventory Project. The Philippine  

Lumberman. Quezon City. February 1988 issue. Vol. XXXIV, No.2. 
 
 
Lansigan, N.P. RP’s Natural Forest Resources. The Philippine Lumberman. Quezon City.  

February 1989 issue. Vol. XXXV, No. 2. 
 
 
NSCB. 1988-1995 (up to third quarter only) Implicit Price Index. 
 
 
Pabuayon, I.M.  1990.  Natural Resources Accounting:  Rattan.  NRAP Technical Report  

No. 5. ENRAP.  
 
 
PCARRD.  1985.  The Philippines Recommends for Dipterocarp. 
 
 
PCARRD.  1985.  The Philippines Recommends for Pine. 

 
 

PCARRD.  1991.  The Philippines Recommends for Rattan.  
 
 
 
 



Environmental and Natural Resources A ccounting  

 
Philippine Forest Resources 

42

Pollisco, F.S. & Lapis A.B., 1988. State of the Art: Research and Development in Rattan  
Production. Proceedings of the National Symposium/Workshop on Rattan, 
Ecotech Center, Lahug, Cebu City, June 1-3, 1988. 
 
 

Serna, C.B., 1988. Rattan Resource Supply Situation and Management. Proceedings of the  
National Symposium/Workshop on Rattan, Ecotech Center, Lahug, Cebu City,  
June 1-3, 1988. 

 
 
Tesoro, F.D., 1988. Rattan Processing and Utilization Research in the Philippines .  

Proceedings of the National Symposium/Workshop on Rattan, Ecotech Center, 
Lahug, Cebu City, June 1-3, 1988. 

 
 
The Philippine Lumberman.  1987.  RP-German Forestry Project.  Manila. 



 
 
 

 
Part II 
 
 
Philippine Land and 
Soil Resources 
Devoted to  
Agricultural Uses 

 
 

 



 

TABLE OF CONTENTS 
 

 
 

List of Tables        47 
List of Figures        49  
List of Appendix Tables       51  

 
A. Introduction        53 

 
B. Significance of Philippine Land and Soil Resources    53 

 
C. Conceptual Framework      54 

 
C.1. Scope and Coverage     54 
C.2. Framework for the Asset Account   54 

 
C.2.1. Physical Accounts    54 

   C.2.2. Monetary Accounts    56 
 

D. Operationalizing the Framework     56 
 

 D.1. Sources of Data      56 
 
D.1.1. Physical Accounts    56 

   D.1.2. Monetary Accounts    58 
 
D.2. Estimation Methodology     58 

 
D.2.1. Physical Accounts    58 
D.2.2. Monetary Accounts    60 
 

D.3. Underlying Assumptions and Limitations    60 
 

E. Analysis, Results and Discussion     61 
 

E.1. Physical Asset Accounts    61 
 
E.1.1. Land Resources    61 

 E.1.2. Soil Resources     63 
 E.1.3. Land Use     64 
 
E.2. Monetary Asset Accounts    67 

 
F. Recommendation       70 

  
  Acronyms        71 
 Appendix Tables       73 

  
        Literature Cited        89 



 

LIST OF TABLES 
 
 
 
Table Number    Title     Page 
 
 
 
 

1  Sources of Data on Lands Devoted to   57 
Agricultural Uses 

 
 

2  Physical Asset Account of Lands Devoted to  62 
Agricultural Uses, 1988-1993 

 
 
 3  Physical Soil Resource Accounts, 1988-1993  64 
    
  
 4  Physical Area by Land Utilization, 1988-1993  65  
 
 

5  Physical Area of Farms by Land Use, 1988-1993  66 
   

 
6  Physical Area Irrigated by Land Utilization,  67 

   1988-1993 
  
 

7  Monetary Estimate of Land Resources Devoted to 67 
Agricultural Uses, 1988-1993 

 
 

8  Monetary Estimate (Degradation) of Soil Resources, 70 
1988-1993 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

LIST OF FIGURES 
 
 
 
Figure Number    Title     Page 
 
 
 
 

1  Physical Asset Accounts for the Land and Soil  55 
Resources 

 
  
 2  Monetary Estimate for the Land and Soil   56 

Resources 
 
 
 3  Value of the Opening Stock of Agricultural Lands, 68 

1988-1993 (in Million Pesos) 
 
 

4  Value of Agricultural Lands Converted to Other  68 
Uses, 1988-1993 (in Million Pesos) 

 
 

5  Value of Closing Stock of Lands Devoted to  69 
Agricultural Uses, 1988-1993 (in Million Pesos)  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 
LIST OF APPENDIX TABLES 

 
 
 
Table Number    Title     Page 
 
 
 
 
Appendix Table A.1.  Census on the Number and Area  74 

of Farms, 1950-1991 
 
 
Appendix Table A.2.  Physical Area of Agricultural Lands,  74 

1980 and 1991 Census, Philippines  
(in Thousand Hectares) 

 
 
Appendix Table A.3a.  Physical Area of Agricultural Lands   75 

by Type of Farm, 1980-1994  
(in Thousand Hectares) 

 
 
Appendix Table A.3b.  Physical Area of Agricultural Lands   76  

by Type of Farm, 1980-1994  
(in Thousand Hectares) 

 
 
Appendix Table A.3c.  Physical Area of Agricultural Lands   77  

by Type of Farm, 1980-1994  
(in Thousand Hectares) 

 
 
Appendix Table A.4.  Forest Destruction by Cause,    78 

1988-1994 (in Hectares) 
 
 
Appendix Table A.5.  Land Use Conversion Total, National,  78 

by Region, 1988-1994 (in Hectares) 
 
 
Appendix Table A.6.  Extent of Land Use Affected by   79 

Pyroclastic Flow Deposit, Region 3,  
1992-1993 (in Hectares) 

 
 
Appendix Table A.7.  Agricultural Wage Rate in Farm    79  

Households, 1988-1994 (in Pesos) 
 
 
Appendix Table A.8a.  Physical Area by Land Utilization,  80 

1981-1994 (in Thousand Hectares) 
 
 



 

 
Table Number    Title     Page 
 
 
 
 
Appendix Table A.8b.  Physical Area by Land Utilization,  81 

1981-1994 (in Thousand Hectares) 
 
 
Appendix Table A.8c.  Physical Area by Land Utilization,  82  

1981-1994 (in  Thousand Hectares) 
 
 
Appendix Table A.9.  Price (in Pesos) of Fertilizers (Urea,  83 

Muriate of Potash, and Solophos),  
1988-1994 

 
 
Appendix Table B.1  Lands Suffering from Moderate (E2)  83  

to Severe (E3) Erosion, by Region 
 
 
Appendix Table B.2.  Average Erosion Rates for Various  84 

Land Uses (Tons per Hectare per Year)  
 
 
Appendix Table B.3.  Land Use in the Philippines by Category, 84 
    1987 (in Thousand Hectares) 
 
 
Appendix Table B.4.  Mean and Modal Zonal Values of Lands  85 
    Devoted to Agricultural Uses, Philippines  
    (Pesos per Square Meter) 
 
 
Appendix Table B.5.  Estimated Zonal Values (Mode) of Lands 86 
    Devoted to Agricultural Uses, Philippines  
    (Pesos per Square Meter) 
 
 
Appendix Table B.6.  Estimated Zonal Values (Mean) of Lands  87 
    Devoted to Agricultural Uses, Philippines  
    (Pesos per Square Meter) 
 
 
Appendix Table B.7.  Extent, Uses, and Distinct Features of   88 

Soils by Taxonomic Order, Philippines 1994 
 
 
 
 
 
 
 
 



Environmental and Natural Resource Accounting 

 

 
Philippine Land and Soil Resources Devoted to Agricultural Uses 

 

53 

A. INTRODUCTION 
 
 
 The Philippine archipelago, composed of 7,107 islands, has a total land area of 
about 30 million hectares.  It is predominantly agricultural in nature.  In 1991, about 33 
percent of its total land area was devoted to agriculture.   
 
 Recently, massive conversion and indiscriminate degradation have been 
threatening the country’s agricultural land.  Conversion from agricultural to other 
economic uses most often results from competing land uses.  Prioritization for a specific 
land use depends largely on the most viable and most economically rewarding use.  With 
commercial and industrial development offering immediate and more attractive returns, 
converting agricultural lands to industrial uses has escalated, despite regulation.  If left 
unchecked, the dwindling of area plowed – accompanied by the rising rates of erosion -- 
would have an impact on the country’s economy, especially on the sustainability of its 
food supply.  This, therefore, raises the need to conserve, manage, and protect 
agricultural lands from unrestrained and haphazard development that could lead to their 
alienation and diminished productivity.  
 
 
 

B. SIGNIFICANCE OF PHILIPPINE LAND AND  
SOIL RESOURCES 

 
 

Soil resources are very important for the Philippine economy.  Half of the 
country’s soil resources is classified as Inceptisols, best suited for cultivated crops. Those 
classified as Entisols, Vertisols, and Mollisols are economically important for rice and 
other crop production.  The Ultisols are considered problem soils because of their high 
erodability and low nutrient content.  This type of soil is found in steep areas and is best 
suited to woodland, recreation, or wildlife.  Nevertheless, Ultisols still have potentials for 
agricultural production (see appendix table B.7, page 88). 

 
 Despite its structural transformation, the country remains to be primarily 

agricultural and rural.  The 1995 data from the National Statistical Coordination Board 
(NSCB) showed that agriculture contributed about 20 percent to the Gross Domestic 
Product and employed 43 percent of the labor force.  The 1990 Census of Population and 
Housing (CPH) of the National Statistics Office (NSO) showed an increase in the 
country’s population, indicating a growing population largely dependent on land for its 
food and livelihood.   

 
Other countries have also made similar calls for increased food production in the 

wake of rising population, shrinking food plots, and changing climatic conditions, among 
others.  Of the multitude of factors affecting food security, the physical and biological 
characteristics of soil as a natural habitat for the production of food and raw materials 
dictate the capacity to produce food. 
 
 The productivity problem is further aggravated by the fact that not all of the 
country’s agricultural lands are arable.  Some areas do not provide good ground for the 
cultivation of crops because of various soil and terrain constraints.  These areas cover 
about 21.5 million hectares of land.   Aside from the soil constraints (e.g., acidity, texture), 
soil is also subject to the phenomenon known as soil erosion.  This has become a major 
agricultural and environmental problem because it decreases crop productivity, reduces 
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water storage and electricity production, shortens the lifespan of dams through siltation 
and increases maintenance cost.  
 

Considering that soil is one of the most important natural resources because of its 
direct relation to food production, it is necessary to understand its nature and 
characteristics to be able to optimally manage and conserve the resource.  Without 
proper management and conservation measures, soil will become susceptible to damage.  
 
 
 

C. CONCEPTUAL FRAMEWORK 
 
C.1. Scope and Coverage 
 
 
 Land and soil resources are classified as non-renewable, non-produced 
“economic” or “environmental” assets under the System of Integrated Economic and 
Environmental Accounting (SEEA).  These assets are considered non-renewable 
because their natural replenishment is so slow, thus, they do not offer a potential for 
augmenting their stock in any reasonable time frame.  The assets may only be increased 
through a process of production, such as reclamation, but not through geological or 
geophysical processes. 
  

This report will focus on economic land resource.  It will cover areas of land with 
ownership rights, particularly “lands underlying buildings and structures, lands under 
cultivation, recreational lands, associated surface water, and other lands” (ISWGNA, 
1993).  

 
As an initial activity for 1996, the economic asset accounts for land and soil 

resources were collected preliminarily, but the compilation was limited to lands devoted to 
agricultural uses, because of their importance to food production, security, and human 
survival.  The use of the term lands devoted to agricultural uses is found to be more apt 
than agricultural lands because the latter’s definition is restricted to those titled and 
privately-owned areas, with 18 percent slope and below.   Lands devoted to agricultural 
uses, on the other hand, has a wider scope, including all types of lands used for 
agricultural purposes, regardless of ownership, “title-ship,” and slope. 
 
 
C.2. Framework for the Asset Account 
 
 
 The framework of the asset accounts on land and soil resource devoted to 
agricultural uses considers three sets of accounts, namely: the land resource, the soil 
resource, and the land use -- these being the core, link, and supplementary accounts, 
respectively.  The frameworks for both the physical and monetary asset accounts of the 
land and soil resources are shown in Figures 1 (page 55) and 2 (page 56).  These 
generally follow the SEEA framework for non-renewable assets. 
 
 

C.2.1. Physical Account 
 

a) Land Resource (Core) Account -- The opening and closing stocks refer to the 
quantity of land (area in hectares) in each category at the beginning and end of the 
accounting period.  There are no quantitative losses of land due to economic uses since 



Environmental and Natural Resource Accounting 

 

 
Philippine Land and Soil Resources Devoted to Agricultural Uses 

 

55 

changes in the area of a country can only be caused by wars or political decisions and, in 
some cases, natural disasters. Increases in land may, however, be made for economic 
reasons by means of land reclamation.  These cases fall under the category other 
accumulation, which simply pertains to the changes on the quantity of land caused by 
economic decisions.  Included in this classification are changes in land use and/or 
transfers of non-economic land from the environment into the economy for production 
purposes.  Lands subjected to kaingin involve areas that are opened up for upland 
agriculture and, thus, represent additions to the beginning inventory.  On the other hand, 
conversions from agricultural to non-agricultural uses would decrease agricultural areas 
and increase other types of land. 
 
 The changes in the quantity of land caused by natural events or non-economic 
decisions fall under the category of other volume changes.  Specifically, these include 
land areas covered by lahar and pyroclastic materials.  
 

The adjustment is an item in the physical accounting that balances the resulting 
closing stock of the previous year to the opening stock of the following year. 

 

 
         FIGURE 1.    PHYSICAL ASSET ACCOUNTS FOR  THE   

               LAND AND SOIL RESOURCES.  
 
 
b) Soil Resource (Link) Account -- Changes in land and soil quality, which is 

ultimately expressed in nutrient loss (metric tons) in fertilizer equivalent, are covered 
under the link account.  As earlier stated, there are no quantitative losses of land due to 
economic use.  Yet, unlike land, soil may manifest both qualitative and quantitati ve 
changes -- quantitative in the sense that, through soil erosion, soil is transferred from one 
place to another or is lost to rivers, canals, and waterways.  Nevertheless, in this 
framework, it is believed that the eroded soil will finally affect land productivity, which is a 
measure of land quality.  
 

c) Land Use (Supplementary) Account -- The physical extent of lands for general 
and specific uses is accounted for in the supplementary accounts and is expressed in 
hectares.  Specifically, it represents physical farm area by type of land use, land 
utilization, and presence of irrigation facilities.  
 

Land Resource (Core) Account, in Hectares

OPENING STOCK

OTHER ACCUMULATION

Kaingin  (+)
Land Use Conversion (-)

OTHER VOLUME CHANGES

Lahar Covered Areas  (-)

ADJUSTMENT

CLOSING STOCK

Soil Resource (Link) Account, in metric tons
Change in Land and Soil Quality
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C.2.2.  Monetary Accounts 
 
 In contrast to the physical asset accounts, the monetary accounts consider both 
qualitative and quantitative changes for land and soil because they are both expressed in 
pesos. 
  

Under the monetary accounts, the opening and closing stocks, other 
accumulation, and other volume changes are the counterparts of the same items in the 
physical-asset accounts of the core account, also valued in peso terms.  On the other 
hand, degradation is the equivalent value of changes in quality from the soil resource 
(link) account.  Lastly, revaluation records the benefits or losses accruing to the asset 
owner as a result of a change in the monetary value over time.  It also includes the 
valuation of the adjustment (balancing item) from the physical accounts. 

 
 

 
FIGURE 2.  MONETARY ESTIMATE FOR THE  

   LAND AND SOIL RESOURCES. 
 
 
 

D. OPERATIONALIZING THE FRAMEWORK 
 
 
D.1. Sources of Data 
 

D.1.1.  Physical Accounts 
 
 

 The physical accounts for lands devoted to agricultural uses were estimated, 
using the data on farm areas reported by the NSO in the Census of Agriculture (CA). Data 
on the physical area for 1980 and 1991 were used to estimate the areas for the inter-
censal years, using the average annual growth rate (geometric) formula.  The extent of 
agricultural areas is also available from the Bureau of Agricultural Statistics (BAS) and the 
Bureau of Soil and Water Management (BSWM).  However, the BAS data on effective 
crop area -- used as basis for estimating the physical area -- yield questionable cropping 
indices for crops other than rice and corn. Data from BSWM, on the other hand, are 
available only for 1991.  Table 1 provides a summary of the data sources for lands 
devoted to agricultural uses. 

 

OPENING STOCK

DEGRADATION

OTHER ACCUMULATION

Kaingin  (+)
Land Use Conversion (-)

OTHER VOLUME CHANGES

Lahar Covered Areas (-)

REVALUATION

CLOSING STOCK
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For areas devoted to kaingin, data were taken from the Planning and Policy 

Service (PPS) of the Department of Environment and Natural Resources (DENR), as 
compiled in the 1994 Philippine Statistical Yearbook (PSY).  

 
The basic data on land use conversion came from the Center for Land Use 

Policy, Planning, and Implementation (CLUPPI) of the Department of Agrarian Reform 
(DAR).  The BSWM provided the needed data on lahar-affected areas, covering the 
period 1991-1993, and the extent of lowland and upland agricultural areas. Data on soil 
erosion came from various studies compiled by Francisco (1994) (see appendix tables 
B.1 and B.2, page 83-84, for erosion data).  The sediment delivery rate was based on 
David’s study of the Magat Watershed. 

 
Other data, such as the volume of sediment and sediment load, were used to 

compare with the results derived from the study of Francisco (1991).  The National 
Irrigation Administration (NIA) and the Bureau of Research Standards (BRS) provided the 
data on the volume of sediments desilted from river systems and irrigation canals and 
sediment load, respectively.  

TABLE 1. SUMMARY OF SOURCES OF DATA ON LANDS
                  DEVOTED TO AGRICULTURAL USES.

PERIOD
COVERED

Farm Area: NSO Census of every 10th year:
   by farm type     Agriculture    1980 and 1991
   by land utilization
   irrigated area

Agricultural Land Area BSWM 1991 only

Soil Erosion BSWM 1991 only
Francisco (1994) one period only

Sediment delivery rate David (1987) one period only

Kaingin PPS, DENR annual

Lahar Area BSWM 1992-1993 only

Land Use Conversion CLUPPI, DAR annual

Fertilizer Prices FPA annual

Agricultural Zonal BIR periodical
   Values

Implicit Price Index for NSCB annual
   Real Estate

Assessed Value of Real COA annual
   Properties

Agricultural Wage Rates BAS Agri. Labor Survey annual
as cited in the CLS of BLES

PARAMETERS SOURCE
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D.1.2. Monetary Accounts 
 
 
 Data on the zonal values of agricultural lands -- taken from the Asset Valuation 
Division of the Bureau of Internal Revenue (BIR) -- were used in the monetary estimate of 
the land resource.  The implicit price index (IPIN) for real estate and the annual assessed 
value of real properties used to derive the monetary accounts were obtained from the 
NSCB, as compiled in the Annual National Accounts of the Philippines and from the 
Commission on Audit (COA), as reported in the Annual Financial Report of the Local 
Government, respectively (see appendix tables B.4-B.6, pages 8 5-86). 
 

For the soil resource account, the prices of chemical fertilizers (Urea, Solophos, 
and Muriate of Potash) were obtained from the Fertilizer and Pesticide Authority (FPA) 
(see appendix table A.9, page 83)  and the costs of fertilizer application were taken from 
the BAS agricultural survey, as cited in Bureau of Labor and Employment Statistics’ 
(BLES) Census of Labor Statistics (CLS).  
 
 
D.2. Estimation Methodology 
 
 

The compilation of land and soil asset accounts involves both physical accounting 
and monetary valuation.  The physical account is expressed uniformly in terms of 
hectares of physical land area and metric tons of nutrient loss, as a result of soil erosion. 
In the monetary valuation, nutrient loss from sedimentation was translated into the 
equivalent fertilizer cost, expressed in million pesos.  The accounts cover a six-year 
period -- from 1988 to 1993. 
  
 

D.2.1. Physical Asset Accounts 
 
 The physical account describes the changes in the lands devoted to agricultural 
uses for a given period of time.  The estimates in physical terms were developed using 
the data on farm areas reported by the NSO in the CA.  Farm areas for the years 1980 
and 1991 were used as basis for the computation of farm areas in-between censal years.  
The average annual growth rate (AAGR) was computed, based on these two periods 
using the geometric formula.1 
 

a) Land Resource (Core) Account – The compilation of the asset account in 
physical terms reflects the changes in the beginning and ending stocks of lands devoted 
to agricultural uses.  Stocks change due to other accumulation and other volume 
changes. Other accumulation are brought about by land conversion and kaingin activities.  
On the other hand, lahar and pyroclastic materials naturally represent other volume 
changes. 

 
The computed total area devoted to agricultural uses per year serves as the 

opening stock .  The extent of forest areas subjected to kaingin and lands converted from 

                                                                 
1 Formula used in the computation of theAverage Annual Growth Rate of Farm Areas in-between 
Censal Years (1980 and 1991): 

 
AAGR(%)= (FAy2/FAy1)1/t  x   100 

where: 
AAGR     -average annual growth rate y2    -latest census year  (i.e. 1991) 
FA     -farm area   y1    -previous census year (i.e. 1980) 
t     -(y2-y1) 
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agricultural to other uses represent additional areas each year and are entered under 
other accumulation.  On other volume changes, related data include the additional extent 
of agricultural areas affected by lahar and pyroclastic materials per year.  Adjustment for 
other changes was necessary to make the opening stock tally with the closing stock. 
Closing stock  for the year equals the opening stock of the next year. 

 
b) Soil Resource (Link) Account --  As cited earlier, lands devoted to agricultural 

uses are not depleted but may undergo degradation.  To value the degradation of the 
soil/land resource, soil erosion data were used as basis to estimate nutrient loss from 
sedimentation.  Coefficient ratio and parameters were used to estimate the volume of 
sediment and its equivalent fertilizer loss.  

 
The extent of land use by pedo-ecological zone (PEZ) -- obtained from BSWM – 

served as basis for estimating the percentage share of lowland and upland agriculture, 
relative to BSWM’s total reported agricultural areas in the different PEZs.  The percentage 
share for the period 1988 to 1993 was assumed constant (46.6 percent for lowland and 
53.4 percent for upland agriculture).  Lowland agriculture occurs in the warm-lowland 
PEZ. On the other hand, agricultural areas located in the warm-cool upland hillylands and 
cool highland PEZs are collectively referred to in this study as upland agricultural areas.  
Using the percentage share of lowland and upland agriculture, the total physical farm 
area (NSO data) was disaggregated per year into lowland, upland, and kaingin areas.  On 
the average, the percentage share of kaingin areas, which was derived from the 
percentage share of upland agriculture, was 0.06 percent during the period. 

 
The rates of erosion used were 2.3 tons per hectare per year for lowland 

agriculture, 61.83 tons per hectare per year for upland agriculture, and 507.99 tons per 
hectare per year for kaingin.  These rates -- multiplied by the corresponding area -- gives 
the yearly volume of soil eroded.  The amount of sediment or that portion of soil that is 
lost to waterways and streams is calculated, based on a sediment delivery coefficient of 
30 percent which was established in the Magat Watershed by David (1987).  The volume 
of sediment was converted into fertilizer loss (in metric tons), using the findings of 
Francisco (1994)2 which were, in turn, based on soil samples taken by BSWM. 

 
c) Land Use (Supplementary) Account – The same procedure was used to 

estimate -- as supplementary data -- farm area by utilization, farm area by type of farm, 
and irrigated farm area by land utilization.  The AAGR was used in estimating the physical 
farm areas for the period 1988-1993.3  In order for the physical farm areas to tally, the 
farm area for each category was adjusted, using the percentage share of the category 
relative to the total farm area (see appendix tables A.3a to A.3c, page 75-77).  
 
 
 
                                                                 
2 Equivalent fertilizer loss used in the study of Francisco (1994), as cited in the Technical Report No. 6 
of the ENRAP Project: N (Urea), 2.85 kg.; P (Solophos), 0.06 kg.; K (Muriate of Potash), 0.44 kg. per ton of 
soil. Formula used in computing for the equivalent fertilizer loss: 
 

Nutrient Loss (Urea) = volume of sediment (mt/yr) x  2.85 kg./mt 
 Nutrient Loss (Solophos) = volume of sediment (mt/yr)  x  0.06 kg./mt 

Nutrient Loss (M. of Potash) = volume of sediment (mt/yr)  x  0.44 kg/mt 
 
3 Formula used in estimating the farm area for the period 1988 to 1993: 
 
  FAyn     =     FAy1  x  (1 + AAGR)yn  
 where: 
  FA   -   farm area    y1   -   previous censal year 
   AAGR   -   average annual growth rate  yn    -   year n 
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D.2.2. Monetary Asset Accounts 
 
In the monetary asset accounts, two parameters were used in valuing the land 

and soil resources, namely: the use of agricultural zonal values 4 and the equivalent 
fertilizer loss.  
 
 The monetary estimate for the land resource was developed, using the physical 
accounts and the agricultural zonal values.  The land and soil accounts are expressed in 
peso value. 
 
 In monetary terms, the land resource account was estimated, using the physical 
land area in each year, multiplied by the mean zonal value obtained from the BIR.5  
Cluster sampling procedure was employed to come up with representative zonal values 
used for the estimation.  The average zonal values taken in the sampled municipality 
relate to 1989, 1994, 1995, or 1996 prices (see appendix table B.4, page 85).  The 
implicit price index (IPIN) of real estate was used to come up with a time series estimate 
for the average zonal values.  
 
 Soil resource account provides the estimated soil degradation due to 
sedimentation.  The equivalent fertilizer lost was valued, using the average retail price of 
fertilizers (Urea, Solophos, and Muriate of Potash) and the estimated labor days required 
to apply the fertilizer, which was based on the average wage rate of the BAS, as cited in 
the CLS.  The resulting monetary value is inputted into the land resource account. 
 
 The monetary values of other accumulation and other volume changes were 
calculated, using the mean zonal values taken to represent all farm types.  In lieu of zonal 
values, kaingin areas were valued like private agricultural lands. 
 
 A revaluation was done to tally the closing stock value with the opening stock of 
the following year.  The closing stock was calculated by multiplying the physical area with 
the mean zonal value. 
 
 
D.3. Underlying Assumptions and Limitations 

 
 

 In estimating the land and soil resource accounts, the following assumptions were 
made: 
 

Ø The nutrient content by soil depth does not vary much. Only nitrogen, 
phosphorous, and potassium losses are considered.  Other lost elements 
may include calcium, magnesium, and sulfur. 

 
Ø All nutrient losses that occur as a result of erosion can be replaced through 

the use of inorganic fertilizers. 
 

Ø Using the zonal value as basis for the monetary valuation was anchored on 
the assumption that it is higher than the declared market values in the 
absolute deed of sale, which are usually understated. 

                                                                 
4 Zonal values refer to the fair market value of real properties located in each zone or area for internal 
revenue tax purposes. 
 
5 The BIR does not have average farm values at the national level. Instead, farm values are available 
by revenue districts.   
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Ø The zonal value is based on the taxpayers’ paying capacity and is a safe 
approximation of the prevailing market value. 

 
Ø The growth rate of the IPIN for real estate is assumed to cover all types of 

lands, including agricultural lands. 
 

 Similarly, there are various limitations in estimating the land and soil resources, 
such as the following: 
 

Ø The agricultural zones include areas devoted to the raising of crops, such as 
rice, corn, sugarcane, tobacco; pasture; inland fishing; salt-making; and other 
agricultural uses, including timberland and forest land.  

 
Ø Data on the lahar-affected areas for the year 1994 are not available; thus, the 

accounting covers only a six-year period from 1988-1993. 
 
Ø The resulting estimate for soil depreciation is limited by the reported extent of 

farm areas taken from the NSO. 
 
Ø Due to the unavailability of comprehensive data on the market prices of 

agricultural areas, the mean zonal value (from the BIR) was used as basis for 
the monetary estimates.  

 
Ø The use of IPIN growth rate for real estate as basis for the growth of the 

zonal values was done due to the unavailability of other possible measures 
for the growth of market prices of agricultural lands.  

 
 
 

E. ANALYSIS, RESULTS, AND DISCUSSION 
 
 
E.1.  Physical Asset Accounts 
 
 E.1.1. Land Resources 
 
 

Based on the 1980 and 1991 data, lands devoted to agricultural uses have 
increased at an average annual rate of 0.2 percent, employing the average annual growth 
rate (geometric) formula.  However, previous census periods showed that the country’s 
agricultural areas have been increasing but at a declining rate (see appendix table A.1, 
page 74).  This could be explained by the fact that the best arable lands have been 
opened up during the eighties and the remaining expansion areas include those which 
are marginal and located mostly in uplands, apart from those areas that have been 
identified as irrigable. 
 
 Table 2 shows that the estimated opening stock was at 9.8 million hectares in 
1988; it rose slightly to 10 million hectares in 1993, indicating an average additional stock 
of about 22,800 hectares per year.  This estimate -- based on the 1980 and 1991 Census 
on Agriculture of NSO -- is 154,000 hectares greater than the 1987 spot satellite data of 
the DENR.  



Environmental and Natural Resource Accounting  

 

 
Philippine Land and Soil Resources Devoted to Agricultural Uses 

 

62

 
 On the other hand, the ending stock of 9.97 million hectares in 1991 is lower than 
the 10.33 million hectares estimated for the same period by the BSWM.  This translates to 
a difference of 360,000 hectares.6  
 
 The changes in the extent of agricultural areas are attributed to kaingin, land-use 
conversion, and lahar, including mudflow. 
 
 a) Kaingin -- Estimates for the period 1988-1993 show that a total of 8,530 
hectares in the uplands were opened up for kaingin activities.  Results show, however, 
that kaingin only contributed 7.4 percent to the total increase in agricultural areas for the 
six-year period.  The data on kaingin indicate a generally declining trend of additional 
forest lands being opened up for cultivation. 
 

b) Land Use Conversion --  Data on land use conversion reported an increase in 
the area of lands converted for the period 1988 to 1993.  During this six-year period, a 
total of 25,880 hectares -- an average of 4,313 hectares per year -- were converted from 
agricultural to other uses.  From 1988 to 1992, there was a substantial rise in the area 
converted from agriculture to other uses.  It peaked in 1992 after which it declined in 
1993.  The year 1992 recorded the highest agricultural land conversion as it accounted 
for 37 percent of the total lands converted to other uses.  Of the 16 regions in the country, 
Region 4 was the most vulnerable to land use conversion (see appendix table A.5, p. 78). 
 

Meanwhile, the AIDAB (1993) --  as reported in Cabrido and Samar (1994)  --
cited an annual rate of legal conversion of about 2,300 hectares per year, based on data 
from 15 provinces where most of the reported legal conversion took place.  The result is 
comparable to that of the nationwide study, using SPOT satellite imagery conducted by 
BSWM (1991) which revealed an annual conversion rate of 2,267 hectares, based on 

                                                                 
6 The difference in the opening and closing stocks relative to the results of  mapping may have been 
caused by sampling and non-sampling errors in the conduct of the NSO’s census; differences in the coverage of 
agricultural areas; scale of the map used by the BSWM; and the skill of the land-use mapper (The land-use 
mapping done by the BSWM is based on the dominant and associated use scheme).  
 

TABLE 2.   PHYSICAL ASSET ACCOUNT OF LAND RESOURCES DEVOTED TO 
AGRICULTURAL USES, AREA IN THOUSAND HECTARES, 1988-1993.

LAND AREA (IN THOUSAND HECTARES)

1988 1989 1990 1991 1992 1993

   OPENING STOCK  1/ 9,883.35 9,906.15 9,929.00 9,951.91 9,974.87 9,997.88

Other Accumulation 
a. Kaingin 2/ 2.91 4.68 na 0.76 0.09 0.09
b. Land Use Conversion 3/ (0.48) (0.54) (4.10) (6.76) (9.49) (4.51)

Other Volume Changes
a. Lahar areas 4/ 0.00 0.00 0.00 0.00 (13.59) (12.02)

Adjustment 5/ 20.36 18.71 27.01 28.96 46.00 39.51

   CLOSING STOCK 9,906.15 9,929.00 9,951.91 9,974.87 9,997.88 10,020.95

Source:

1/ Physical area derived from the projected physical area from NSO using the annual growth (geometric) rate  by crop. 

2/ Planning and Policy Service, DENR (Philippine Statistical Yearbook 1994, NSCB).

3/ Center for Land Use  Policy, Planning and Implementation (CLUPPI), DAR.

4/ Bureau of Soil and Water Management (BSWM).

5/ Balancing item = CS-[OS+OAa+(-Oab)+(-OVCa)]
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b) Sediment -- Parts of the eroded materials get deposited in waterways and 
farmlands, while others may be dissolved in water as they are carried downstream.  David 
(1987), as cited by Francisco (1994), established a sediment delivery rate of 30 percent in 
the Magat Watershed.  Of the billion tons of soil lost from cropland in the United States 
each year, about 60 percent is deposited in streams and rivers (Pimentel, et. al., 1995).   
A similar coefficient was calculated, based on the erosion data from a site in Talavera, 
Nueva Ecija, using data from the National Irrigation Administration (NIA).  For more 
conservative estimates, the sediment delivery rate established by David (1987) was used 
in deriving sediment load.  The volume of sediment from farming in the Philippines was 
estimated at 101 to 102 million metric tons a year.  The annual average nutrient loss from 
sediments -- expressed in fertilizer equivalent -- is at least 290,000 metric tons of N (45-0-
0), 6,000 metric tons of  P (0-20-0), and 45,000 metric tons of K (0-0-60). 
 

According to Francisco (1994), the fertilizer equivalent of soil nutrients lost 
through sediment (covering all regions, soil depth, and pedo-ecological zones) -- based 
on the soil samples taken by BSWM -- involves 2.85 kg of Urea, 0.06 kg. of Solophos, 
and 0.44 kg of Muriate of Potash per metric ton of soil.  The Magat Watershed study by 
David (1987), on the other hand, established that each metric ton of eroded soil per year 
involves the loss of 3.08 kg. Urea, 0.79 kg. of Solophos, and 0.57 kg of Muriate of Potash. 

 
 

E.1.3. Land Use   
 
 

The agricultural physical area by land utilization shown in Table 4 reveals a 
substantial reduction in areas utilized as woodland and forests and in meadows and  
pastures.  Areas utilized for pastures and meadows have decreased by 12.7 percent, 
while those for woodland and forests by 14.0 percent for the period 1988-1993.  

 

 
 
 

LAND AREA (IN THOUSAND HECTARES)

1988 1989 1990 1991 1992 1993

   1. Homelot 71.30 68.50 65.74 63.03 60.37 57.78

   2. Arable
     a. Area under temporary crop 5,160.04 5,222.96 5,280.33 5,332.77 5,380.88 5,425.20
     b. Temporarily fallow  114.35 97.44 82.93 70.51 59.89 50.83

   3. Under permanent crop 4,060.84 4,102.49 4,139.51 4,172.54 4,202.04 4,228.45

   4. Under temporary meadows 135.72 115.65 98.43 83.68 71.08 60.33

   5. Under permanent meadows 195.93 171.49 149.93 130.94 114.25 99.62
      and  pastures

   6. Woodland and forest 109.94 94.75 81.57 70.14 60.26 51.74
       (not commercial)

   7. All other lands 57.99 55.72 53.47 51.26 49.11 47.00

 Source of basic data:  Census of Agriculture 1991, NSO.

 Note:  Values may not tally due to rounding.

TABLE 4.  PHYSICAL AREA BY LAND  UTILIZATION, 1988-1993.

LAND UTILIZATION

TOTAL 9,906.15 9,929.00 9,951.91 9,974.87 9,997.88 10,020.95
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The arable lands (area under temporary crop),7 which are effectively used, have 
expanded by 265,160 hectares from 1988 to 1993.  Arable uses that are temporarily 
fallow declined by as much as 15.0 percent during the same period.  Areas utilized as 
homelot decreased as well. 
 

The extent of farms by land-use category is broken down into areas devoted to  
temporary crops, permanent  crops, livestock,  and  poultry.  The estimates for the period 
1988 to 1993, presented in Table 5, show that at least 35.0 percent is devoted to palay 
production and 21.5 percent is cultivated to corn.  Altogether, 63.0 percent of farmlands in 
the country are grown intensively to temporary crops; while the permanent crops, 
including coconut, occupied at least 35.0 percent of the total lands devoted to agricultural 
uses.  About one per cent is devoted to livestock raising; while less than one per cent is 
devoted to poultry raising.  The dominance of temporary crops provides an indication of 
soil erosion in the country, as this requires constant land plowing.  
 

                                                                 
7  It is important to note that the areas under temporary and permanent crops in Table 4 do not tally to 
that of Table 5 because the former is based on specific land utilization; while the latter is based on the dominant 
land use.  

LAND AREA (IN THOUSAND HECTARES)

1988 1989 1990 1991 1992 1993

   1. Temporary Crops
          Palay 3,544.97 3,508.67 3,469.70 3,427.86 3,382.95 3,334.73
          Corn 2,144.72 2,163.04 2,179.60 2,194.19 2,206.51 2,216.33
          Sugarcane 327.65 328.54 329.15 329.44 329.39 328.95
          Tobacco 6.97 6.82 6.67 6.52 6.36 6.19
          Tuber, root and bulb crops 143.04 144.09 145.02 145.82 146.47 146.95
          Vegetable 38.75 37.64 36.53 35.42 34.30 33.19
          Pineapple 37.98 39.31 40.66 42.01 43.36 44.71
          Other temporary crops 56.30 56.61 56.86 57.07 57.21 57.29

Sub-total 6,300.38 6,284.72 6,264.19 6,238.33 6,206.55 6,168.34

   2. Permanent Crops
          Citrus 31.05 33.42 35.95 38.63 41.46 44.45
          Banana 153.68 166.31 179.82 194.25 209.61 225.92
          Mango 38.90 46.56 55.69 66.54 79.42 94.69
          Coconut 2,786.98 2,771.55 2,753.77 2,733.47 2,710.46 2,684.51
          Coffee 127.50 127.57 127.54 127.38 127.09 126.65
          Fiber crops 64.14 64.46 64.73 64.94 65.08 65.14
          Other permanent crops 242.20 274.55 310.93 351.81 397.63 448.90

Sub-total 3,444.45 3,484.42 3,528.43 3,577.02 3,630.75 3,690.26

   3. Livestock
          Cattle 49.85 44.14 39.05 34.51 30.47 26.87
          Hog 35.78 37.75 39.81 41.93 44.12 46.37
          Others 17.01 16.97 16.92 16.85 16.76 16.65

Sub-total 102.64 98.86 95.78 93.29 91.35 89.89

   4. Poultry
          Chicken 25.73 28.04 30.52 33.22 36.11 39.20
          Others 2.28 2.63 3.04 3.50 4.03 4.64

Sub-total 28.01 30.67 33.56 36.72 40.14 43.84

   5. Other N.E.C. 30.70 30.33 29.94 29.52 29.08 28.61

Source of basic data: Census of Agriculture, NSO
Note:   Figures may not tally because of rounding.

TABLE 5.  PHYSICAL AREA OF FARMS BY LAND USE, IN THOUSAND HECTARES, 1988-1994.

9,951.91 9,974.87 9,997.88 10,020.95

LAND USE

TOTAL 9,906.15 9,929.00
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 Areas devoted to palay, vegetables, tobacco, coconut, coffee, sugarcane, and 
cattle were decreasing.  On the other hand, areas devoted to other crops, like corn, tuber, 
pineapple, citrus, banana, mango, fiber, as well areas devoted to raising hogs and 
chicken, have shown increasing trends.  Notably, the crops that show expanding 
productions are those that thrive well even under upland condition.  Again, this practice 
(upland cultivation) makes land more susceptible to soil erosion. 
 

The area of irrigated farms, as shown in Table 6, grew by 655,320 hectares in a 
period of six years.  This translates to an average annual increase of about 6.0 percent 
from 1988 to 1993 or an equivalent increase of 131,000 hectares per year.  In 1988, only 
19.4 percent of the total land area devoted to agricultural uses was irrigated.  In 1993, 
however, the coverage increased to 25.8 percent of the total agricultural area.  
 

 
 
E.2.  Monetary Asset Accounts 
 
 The time series estimate of zonal values, using the computed mean, resulted to 
higher values compared to the use of modes.  Furthermore, there were instances where 
there were two modes.  These considerations led to the use of the mean values (see 
appendix table B.6, page 87) in the calculation of the monetary estimates for land 
resources. In computing the degradation of the soil resource in terms of nutrient loss 
through sedimentation, fertilizer prices and the cost of applying fertilizers were used. 
 
  

Land Resource 
 
The opening stock of 9.8 million hectares in 1988 was valued at P 389.4 billion, 

as shown in Table 7.  By 1993, the opening stock of 9.9 million hectares was priced at P 
687.8 billion.  The increase in value by P 298.4 billion reflects both increase in price per 
hectare as much as the increase in the land area devoted to agricultural uses. 
 
 
 
 
 
 
 

                                                                                                                                                                                  
 

TABLE 6. PHYSICAL AREA IRRIGATED BY LAND UTILIZATION, 1988-1993.

LAND AREA (IN THOUSAND HECTARES)
1988 1989 1990 1991 1992 1993

   1. Land under temporary crops 1,794.15 1,860.81 1,917.50 1,960.01 1,983.59 1,983.48

   2. Land under permanent crop 131.99 181.50 247.99 336.11 451.01 597.98

   3. All other lands 0.00 0.00 0.00 0.00 0.00 0.00

Source of basic data: Census of Agriculture, NSO
Note:   Figures may not tally because of rounding.

LAND UTILIZATION

TOTAL 1,926.14 2,042.31 2,165.49 2,296.12 2,434.60 2,581.46
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On a per-hectare basis, Figure 3 shows an opening stock valued at P 39,400 in 
1988.  In 1993, the price per hectare of agricultural land rose to P 68,800, reflecting an 
average annual increase of 11.8 percent.  

 

 
 
 From 1988 to 1992, the value of agricultural lands converted to other uses 
increased tremendously from P 20 million to P 653 million in 1992.  However, in 1993, the 
rate of conversion declined.  The value decreased from P 653 million in 1992 to P 338 
million in 1993, as shown in figure 4.  During the period under review, an aggregate of  P 
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Figure 3. Value of the Opening Stock of Agricultural Lands, 
Value in Million Pesos, 1988-1993.

IN MILLION PESOS

1988 1989 1990 1991 1992 1993

   OPENING STOCK 389,404.00 433,889.00 491,486.00 580,196.00 635,399.00 687,854.00

Degradation (1,377.00) (1,469.00) (1,818.00) (2,427.00) (2,102.00) (1,862.00)

Other Accumulation 
a. Kaingin 127.00 232.00 na 48.00 6.00 7.00
b. Land Use Conversion (21.00) (27.00) (239.00) (431.00) (653.00) (338.00)

Other Volume Changes
a. Lahar areas 0.00 0.00 0.00 0.00 (935.00) (900.00)

Revaluation 45,756.00 58,861.00 90,767.00 58,013.00 56,139.00 65,808.00

   CLOSING STOCK 433,889.00 491,486.00 580,196.00 635,399.00 687,854.00 750,569.00

Note:
Pesos per square meter 3.94 4.38 4.95 5.83 6.37 6.88
1. Opening stock was calculated based on mean zonal values of agricultural lands during the year.

2. See Table 8 for the detailed valuation of degradation.

3. All items excluding degradation, were valued based on the mean zonal value of the next period.

4. Revaluation was computed using the formula: CS-[OS+(-Degradation)+OAa+(-OAb)+(-OVCa)]

5. Figures may not tally due to rounding.

TABLE 7.   MONETARY ESTIMATE OF LAND RESOURCES DEVOTED TO AGRICULTURAL USES, 1988-1993.
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1.71 billion worth of agricultural lands was given up in favor of other non-agricultural uses. 
 

 
 

The agricultural areas damaged by lahar and pyroclastic materials amounted to 
P1.83 billion for the years 1992 to 1993.  The lahar-affected areas were valued as if the 
lands were not damaged.  Valuation was arrived at by simply multiplying the area by the 
mean zonal value of agricultural land.  Thus, this does not take into account the lost 
production, which could run into millions of pesos. 

 
In terms of kaingin, additional spaces devoted to agricultural areas have declined 

since 1989, but have contributed at least 420 million pesos during the six-year period.  It 
should be noted that the kaingin areas have been valued just like any other agricultural 
lands. 

 
Lastly, the closing stock of 9.99 million hectares in 1988 was valued at P 434 

billion. It increased to P 751 billion in 1993, as presented in Figure 5.  On a per-hectare 
basis, the closing stock was valued at about P 43,800 in 1988, increasing to about P 
75,000 in 1993.  This represented an average annual increase of about P 6,500 per 
hectare. 
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Figure 4. Value of Agricultural Lands Converted to Other Uses, 
Value in Million Pesos, 1988-1993.
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Figure 5.  Value of the Closing Stock of Lands Devoted to 
Agricultural Uses, In million Pesos, 1988-1993. 
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Soil Resource   

 
Degradation arising from sedimentation -- particularly nutrient losses -- is valued 

at  P1.38  billion in 1988.  It reached P 2.43 billion in 1991, but went down to P1.86 billion 
in 1993.  The decline in value is attributed to the substantial decrease in fertilizer prices.  
On a per-hectare basis, degradation ranged from P 139 in 1988 to P 243 in 1991, which 
is very low considering the state of agricultural areas.  The low cost of degradation 
precludes man from using the resource wisely.  For the period 1988 to 1993, degradation 
amounted to P 11.05 billion.  In value terms, the annual rate of degradation is 6.2 percent.  
A detailed valuation of soil degradation is presented in Table 8. 
 

 
 
 

F. RECOMMENDATIONS 
 
 
Land use monitoring of concerned agencies must be enhanced for statistical use. 

Formal linkages with DAR should be established to periodically report land use 
conversion data and monitor actual conversion.  There should be a disaggregation of 
data for present and future use.  Similarly, there should be a close coordination with FMB, 
DENR, on the extent of areas covered by kaingin and on how to improve the existing 
statistical system. 
 

It is necessary to improve the existing sampling design of the Census of 
Agriculture of NSO and seek support from BSWM, aside from the existing cooperating 
agencies, to effectively account for the actual land areas devoted to various uses. 
 
 A comprehensive study on market prices – to be jointly undertaken by concerned 
institutions – will improve the valuation of lands devoted to agricultural uses.  
Coordination with the BIR and the Department of Interior and Local Government (DILG) is 
necessary, particularly in providing the bas ic inputs to the study. 

VALUE IN MILLION PESOS, 1988-1993.

IN MILLION PESOS

1988 1989 1990 1991 1992 1993

Cost of nutrient loss 1/
N (45-0-0)                     1,141.00 1,209.00 1,516.00 2,016.00 1,708.00 1,474.00
P (0-20-0)                     19.00 20.00 25.00 34.00 29.00 25.00
K (0-0-60)                     156.00 168.00 190.00 278.00 254.00 239.00

Subtotal 1,316.00 1,397.00 1,731.00 2,328.00 1,991.00 1,738.00

Cost of Fertilizer Application 2/

N (45-0-0)                    52.00 61.00 73.00 84.00 95.00 106.00
P (0-20-0)                     1.00 1.00 2.00 2.00 2.00 2.00
K (0-0-60)                    8.00 9.00 11.00 13.00 15.00 16.00

Subtotal 61.00 71.00 86.00 99.00 112.00 124.00

1,377.00 1,468.00 1,817.00 2,427.00 2,103.00 1,862.00

Note:
1. Values were calculated based on the retail prices of fertilizers from FPA.
2. Calculated values were based on the daily agricultural wage rate (BAS Wage rate: P/day).
3. It is assumed that four bags of fertilizers was applied per manday.
4. Figures may not tally due to rounding.

TABLE 8.   MONETARY ESTIMATE (DEGRADATION) OF SOIL RESOURCES, 

CHANGES IN QUALITY

TOTAL COST
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 For a better estimate at a national scale, the coefficient to determine sediment 
delivery rate should be validated from a greater number of watersheds. 
  

In addition, future valuation studies should include estimates for other typ es of 
degradation.  It is also necessary to include other downstream impacts of sedimentation. 
  

Since this study is focused only on lands devoted to agricultural uses, 
subsequent accounting valuation should include all other land categories to have an 
integrated view of the entire land resources and to relate changes in productive areas 
between and among the various land categories. 
 



AREA %INCREASE/ AVERAGE SIZE
(IN HA.) DECREASE (IN HA.)

1950 - 5,700,000 - -
1961 2,166,216 7,772,484 2.072 3.59
1971 2,354,469 8,493,700 0.721 3.61
1980 3,420,323 9,725,200 1.232 2.84
1991 4,610,041 9,974,871 0.249 2.16

Source:  Census of Agriculture, NSO.

                                        1980 AND 1991 CENSUS, PHILIPPINES

AREA (IN '000 HECTARES)
1980 1991

1. Temporary Crops 6,291.60 6,238.32
     Palay 3,755.70 3,427.86
     Corn 1,955.00 2,194.18
     Sugarcane 312.80 329.44
     Tobacco 8.10 6.52
     Tuber, root and bulb crops 131.60 145.82
     Vegetable 47.70 35.42
     Pineapple 28.10 42.01
     Other temporary crops 52.60 57.07
2. Permanent Crops 3,219.00 3,577.02
     Citrus 16.80 38.63
     Banana 79.70 194.25
     Mango 9.00 66.54
     Coconut 2,842.90 2,733.47
     Coffee 123.80 127.38
     Fiber crops 60.10 64.94
     Other permanent crops 86.70 351.81
3. Livestock 168.30 93.29
     Cattle 128.70 34.51
     Hog 22.70 41.93
     Others 16.90 16.85
4. Poultry 13.30 36.73
     Chicken 12.60 33.22
     Others 0.70 3.50
5. Other N.E.C. 33.00 29.52

9,725.20 9,974.87

Source:  1980 and 1991Census on Agriculture, NSO.

    

APPENDIX TABLE A.1.  CENSUS ON THE NUMBER AND AREA OF FARMS, 1950-1991

TOTAL

YEAR NUMBER

TYPE OF FARM

APPENDIX TABLE A.2.  PHYSICAL AREA OF AGRICULTURAL LANDS,



AREA (IN THOUSAND HECTARES)

1980 1991 1+g** 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994

1. Temporary Crops 6,291.60 6,238.32 6,303.41 6,312.52 6,278.13 6,322.04 6,322.10 6,318.71 6,311.58 6,300.38 6,284.72 6,264.20 6,238.32 6,206.56 6,168.34 6,123.05

     Palay 3,755.70 3,427.86 0.99 3,736.22 3,714.90 3,667.96 3,666.58 3,639.44 3,610.21 3,578.77 3,544.97 3,508.67 3,469.70 3,427.86 3,382.95 3,334.73 3,282.97
     Corn 1,955.00 2,194.18 1.01 1,981.76 2,007.84 2,020.08 2,057.63 2,081.16 2,103.61 2,124.86 2,144.72 2,163.04 2,179.60 2,194.18 2,206.51 2,216.33 2,223.33
     Sugarcane 312.80 329.44 1.00 315.25 317.56 317.66 321.70 323.50 325.11 326.50 327.65 328.54 329.15 329.44 329.39 328.95 328.08
     Tobacco 8.10 6.52 0.98 7.97 7.83 7.64 7.55 7.41 7.27 7.12 6.97 6.82 6.67 6.52 6.36 6.19 6.03
     Tuber, root and bulb crops 131.60 145.82 1.01 133.25 134.84 135.51 137.87 139.28 140.62 141.87 143.03 144.09 145.02 145.82 146.47 146.95 147.25
     Vegetable 47.70 35.42 0.97 46.57 45.44 44.04 43.20 42.08 40.97 39.86 38.75 37.64 36.53 35.42 34.30 33.19 32.06
     Pineapple 28.10 42.01 1.04 29.24 30.40 31.40 32.83 34.08 35.36 36.66 37.98 39.31 40.66 42.01 43.36 44.71 46.03
     Other temporary crops 52.60 57.07 1.01 53.16 53.69 53.85 54.68 55.14 55.56 55.95 56.30 56.61 56.86 57.07 57.21 57.29 57.30

2. Permanent Crops 3,219.00 3,577.02 3,241.27 3,264.64 3,268.19 3,315.72 3,344.05 3,374.69 3,408.02 3,444.44 3,484.42 3,528.43 3,577.02 3,630.75 3,690.26 3,756.22

     Citrus 16.80 38.63 1.08 18.18 19.66 21.11 22.95 24.78 26.73 28.82 31.05 33.42 35.95 38.63 41.46 44.45 47.59
     Banana 79.70 194.25 1.08 86.69 94.25 101.75 111.21 120.70 130.91 141.89 153.68 166.31 179.82 194.25 209.61 225.92 243.18
     Mango 9.00 66.54 1.20 10.83 13.02 15.55 18.80 22.57 27.08 32.47 38.90 46.56 55.69 66.54 79.42 94.69 112.75
     Coconut 2,842.90 2,733.47 1.00 2,841.58 2,838.77 2,816.20 2,828.51 2,820.90 2,811.52 2,800.26 2,786.98 2,771.55 2,753.77 2,733.47 2,710.46 2,684.51 2,655.39
     Coffee 123.80 127.38 1.00 124.51 125.15 124.93 126.25 126.69 127.04 127.32 127.50 127.57 127.54 127.38 127.09 126.65 126.05
     Fiber crops 60.10 64.94 1.01 60.71 61.30 61.46 62.39 62.88 63.34 63.76 64.14 64.46 64.73 64.94 65.08 65.14 65.12
     Other permanent crops 86.70 351.81 1.14 98.78 112.48 127.19 145.62 165.53 188.06 213.50 242.20 274.55 310.93 351.81 397.63 448.90 506.13

3. Livestock 168.30 93.29 155.57 144.40 133.78 126.16 118.82 112.52 107.16 102.63 98.86 95.77 93.29 91.35 89.89 88.86

     Cattle 128.70 34.51 0.89 114.54 101.89 90.00 80.49 71.47 63.43 56.25 49.85 44.14 39.05 34.51 30.47 26.87 23.67
     Hog 22.70 41.93 1.06 24.08 25.52 26.87 28.64 30.31 32.05 33.88 35.78 37.75 39.81 41.93 44.12 46.37 48.67
     Others 16.90 16.85 1.00 16.95 16.99 16.91 17.04 17.05 17.05 17.03 17.01 16.97 16.92 16.85 16.76 16.65 16.53

4. Poultry 13.30 36.73 14.62 16.06 17.52 19.36 21.25 23.31 25.55 28.00 30.67 33.57 36.73 40.14 43.84 47.83

     Chicken 12.60 33.22 1.09 13.80 15.11 16.43 18.09 19.78 21.60 23.58 25.73 28.04 30.54 33.22 36.11 39.20 42.49
     Others 0.70 3.50 1.16 0.81 0.94 1.09 1.27 1.47 1.70 1.97 2.28 2.63 3.04 3.50 4.03 4.64 5.33

5. Other N.E.C. 33.00 29.52 0.99 32.77 32.85 32.05 31.98 31.69 31.38 31.05 30.70 30.33 29.94 29.52 29.08 28.61 28.12

TOTAL 9,725.20 9,974.87 1.0023 9,747.64 9,770.46 9,729.67 9,815.26 9,837.90 9,860.60 9,883.35 9,906.15 9,929.00 9,951.91 9,974.87 9,997.88 10,020.95 10,044.07

Source of Basic Data: Census of Agriculture (1980 and 1991), NSO.
Note: Computations are based on AppendixTable A.2.1b (Physical Areas by Land Use) using both percentage values and average annual growth (geometric) rates.

TYPE OF FARM

APPENDIX TABLE A.3c.  PHYSICAL AREA OF AGRICULTURAL LANDS BY TYPE OF FARM, 1980-1994



NUEVA 
ECIJA

1993

Agricultural Areas 318 8,383 8,756 8,154 25,611
Grasslands/shrublands 1,146 8,416 7,688 24,803 42,053
Woodlands - 7,821 7,541 6,982 22,344
Wetlands - 1,660 - - 1,660
Miscellaneous - 1,579 670 333 2,582

Total 1,464 27,859 24,655 40,272 94,250

1992

Agricultural Areas 318 3,939 5,754 3,580 13,591
Grasslands/shrublands 1,146 7,972 7,688 21,387 38,193
Woodlands - 7,821 7,541 6,982 22,344
Wetlands - 1,660 - - 1,660
Miscellaneous - 827 581 79 1,487

Total 1,464 22,219 21,564 32,028 77,275

Source: Bureau of Soils and Water Management

AVERAGE AGRICULTURAL WAGE RATE IN PESOS
INDICATOR 1994

1st Sem.

In Nominal Terms
All crops 35.96 41.72 50.53 57.74 65.16 72.51 78.16
Palay workers 36.31 41.98 51.50 59.44 66.76 74.48 80.16
Corn workers 32.46 37.98 46.93 52.59 59.82 65.92 71.53
Coconut workers 41.04 47.49 53.97 61.64 69.79 78.39 83.90
Sugarcane workers 36.22 42.20 49.88 56.86 64.28 70.68 76.84

Source:    Census on Labor and Employment, BLES

APPENDIX TABLE A.6.   EXTENT OF LAND USE AFFECTED BY PYROCLASTIC 
                                          FLOW DEPOSIT IN REGION III, 1992-1993, IN HECTARES

APPENDIX TABLE A.7   AGRICULTURAL WAGE RATE IN FARM HOUSEHOLDS, 1988-1994, IN PESOS

ZAMBALES TOTALLAND USE PAMPANGA TARLAC

1992 19931988 1989 1990 1991



AREA IN (THOUSAND HECTARES)

1980 1991 1+g 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994

   1. Homelot 91.49 63.03 89.53 90.32 84.90 82.32 79.64 76.89 74.10 71.30 68.50 65.74 63.03 60.37 57.78 55.25

   2. Arable

     a. Area under temporary crop 4,365.20 5,332.77 4,499.95 4,623.23 4,735.61 4,837.77 4,930.48 5,014.57 5,090.82 5,160.04 5,222.96 5,280.33 5,332.77 5,380.88 5,425.20 5,466.21

     b. Temporarily fallow  383.49 70.51 332.81 287.84 248.20 213.46 183.14 156.81 134.01 114.35 97.44 82.93 70.51 59.89 50.83 43.11

   3. Under permanent crop 3,489.00 4,172.54 3,589.74 3,681.27 3,763.13 3,836.88 3,902.86 3,961.73 4,014.19 4,060.90 4,102.49 4,139.51 4,172.54 4,202.04 4,228.45 4,252.18

   4. Under temporary meadows 455.11 83.68 394.96 341.64 294.57 253.33 217.36 186.10 159.05 135.72 115.65 98.43 83.68 71.08 60.33 51.18

   5. Under permanent meadows 530.00 130.94 472.47 419.80 371.82 328.47 289.49 254.62 223.53 195.93 171.49 149.93 130.94 114.25 99.62 86.80

       and pastures

   6. Woodland and forest 336.50 70.14 295.37 258.43 225.38 196.05 170.14 147.35 127.38 109.94 94.75 81.57 70.14 60.26 51.74 44.39

        (not commercial)

   7. All other lands 74.41 51.26 72.81 71.02 69.05 66.96 64.78 62.54 60.27 57.99 55.72 53.47 51.26 49.11 47.00 44.95

9,725.20 9,974.87 1.0023 9,747.64 9,773.56 9,792.67 9,815.25 9,837.89 9,860.60 9,883.34 9,906.15 9,929.00 9,951.91 9,974.87 9,997.88 10,020.95 10,044.07

 Source of basic data: Census of Agriculture 1991, NSO.

 Note:  Values may not tally due to rounding.

             Highligthed italicized value is the growth rate [computed using the average annual growth rate (geometric) formula.  (PA1991/PA1980)^(1/11)] taken as the control for computing for the physical area.

         

APPENDIX TABLE A.8a   PHYSICAL AREA BY LAND UTILIZATION,  1981-1994

LAND UTILIZATION

TOTAL

 



                                                                                                                   AREA (IN THOUSAND HECTARES)

1+g** 1980 1991 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994

   1. Homelot 0.97 91.49 63.03 88.44 85.50 82.65 79.89 77.23 74.66 72.17 69.77 67.44 65.20 63.03 60.93 58.90 56.93

   2. Arable

     a. Area under temporary crop 1.02 4,365.20 5,332.77 4,445.38 4,527.03 4,610.18 4,694.85 4,781.08 4,868.90 4,958.33 5,049.40 5,142.14 5,236.59 5,332.77 5,430.72 5,530.47 5,632.05

     b. Temporarily fallow  0.86 383.49 70.51 328.77 281.85 241.63 207.15 177.59 152.25 130.52 111.90 95.93 82.24 70.51 60.44 51.82 44.42

   3. Under permanent crop 1.02 3,489.00 4,172.54 3,546.21 3,604.36 3,663.46 3,723.53 3,784.59 3,846.65 3,909.72 3,973.83 4,039.00 4,105.22 4,172.54 4,240.96 4,310.50 4,381.18

   4. Under temporary meadows 0.86 455.11 83.68 390.17 334.50 286.77 245.85 210.77 180.69 154.91 132.81 113.86 97.61 83.68 71.74 61.50 52.73

   5. Under permanent meadows 0.88 530.00 130.94 466.74 411.03 361.97 318.77 280.72 247.22 217.71 191.73 168.84 148.69 130.94 115.31 101.55 89.43

       and pastures

   6. Woodland and forest 0.87 336.50 70.14 291.79 253.03 219.41 190.26 164.98 143.07 124.06 107.58 93.28 80.89 70.14 60.82 52.74 45.74

       (not commercial)

   7. All other lands b/ 0.97 74.41 51.26 71.93 69.54 67.22 64.98 62.82 60.72 58.70 56.75 54.86 53.03 51.26 49.56 47.91 46.31

TOTAL 9,725.20 9,974.87 9,629.43 9,566.83 9,533.29 9,525.29 9,539.79 9,574.16 9,626.13 9,693.75 9,775.35 9,869.47 9,974.87 10,090.48 10,215.39 10,348.79

 Source:  Census of Agriculture 1991, NSO.

 Note:

      * Physical area for years 1981-1990 and 1992-1994 are projections using the average annual gorwth rate (geometric).

     ** Growth rate by type of land use is computed using the average annual growth rate (geometric) formula: (Harvest area 1991/Harvest area 1980)^(1/11).

LAND UTILIZATION

APPENDIX TABLE  A.8b. PHYSICAL AREA BY LAND UTILIZATION,  IN THOUSAND HECTARES, 1981-1994* 

 



APPENDIX TABLE A.8c   PHYSICAL AREA BY LAND UTILIZATION, IN THOUSAND HECTARES, 1981-1994

                                                                                                                   AREA (IN THOUSAND HECTARES)

% value** 1980 1991 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994

   1. Homelot 0.01 91.49 63.03 91.70 91.91 92.12 92.34 92.55 92.76 92.98 93.19 93.41 93.62 93.84 94.06 94.27 94.49

   2. Arable

     a. Area under temporary crop 0.45 4,365.20 5,332.77 4,375.27 4,385.36 4,395.48 4,405.62 4,415.79 4,425.97 4,436.19 4,446.42 4,456.68 4,466.96 4,477.27 4,487.60 4,497.95 4,508.33

     b. Temporarily fallow  0.04 383.49 70.51 384.37 385.26 386.15 387.04 387.93 388.83 389.73 390.63 391.53 392.43 393.34 394.24 395.15 396.06

   3. Under permanent crop 0.36 3,489.00 4,172.54 3,497.05 3,505.12 3,513.20 3,521.31 3,529.43 3,537.58 3,545.74 3,553.92 3,562.12 3,570.33 3,578.57 3,586.83 3,595.10 3,603.40

   4. Under temporary meadows 0.05 455.11 83.68 456.16 457.21 458.27 459.32 460.38 461.45 462.51 463.58 464.65 465.72 466.79 467.87 468.95 470.03

   5. Under permanent meadows 0.05 530.00 130.94 531.22 532.45 533.68 534.91 536.14 537.38 538.62 539.86 541.11 542.36 543.61 544.86 546.12 547.38

       and pastures

   6. Woodland and forest 0.03 336.50 70.14 337.28 338.05 338.83 339.62 340.40 341.18 341.97 342.76 343.55 344.34 345.14 345.94 346.73 347.53

       (not commercial)

   7. All other lands b/ 0.01 74.41 51.26 74.58 74.75 74.93 75.10 75.27 75.45 75.62 75.79 75.97 76.14 76.32 76.50 76.67 76.85

TOTAL 1.002 9,725.20 9,974.87 9,747.64 9,770.13 9,792.67 9,815.26 9,837.90 9,860.60 9,883.35 9,906.15 9,929.01 9,951.91 9,974.87 9,997.88 10,020.95 10,044.07

 Source:  Census of Agriculture 1991, NSO.   

 Note:

     * 1981-1990 and 1992-1994 values are projections using the percentage (%) value per crop.

    ** Percentage value per crop based on the 1980 data.

      Highlighted italicized value is the growth rate {computed using the annual growth rate (geometric) \formula: (PA1991/PA1980)^(1/11)}  taken as the control for computing for the total physical area.

LAND UTILIZATION

 



1988 1989 1990 1991 1992 1993

Urea 196.83 207.68 261.31 346.34 292.98 252.29

Solophos 156.38 165.00 207.9 276.5 235.02 202.12

Muriate of Potash 173.81 186.82 212.62 309.77 282.33 264.82

GROWTH RATE (%)

Urea 0.06 0.26 0.33 (0.15) (0.14)

Muriate of Potash 0.07 0.14 0.46 (0.09) (0.06)

Source of basic data:
Retail price of inorganic fertilizer (yearly): Fertilizer and Pesticides Authority (FPA)

Note:
Figures may not tally due to rounding.
Price of Muriate of Potash for years 1988 and 1990-1993 were computed using the growth rate in the price of Urea.
     

AREA EROSION CLASS TOTAL AREA
(in ha.) Moderate Severe AFFECTED

CAR 1,829,368 737,134 413,729 1,150,863 62.91
I 1,284,019 262,226 264,569 526,795 41.03
II 2,683,758 1,158,953 416,644 1,575,597 58.71
III 1,823,082 323,659 143,297 466,956 25.61
IV 4,756,016 1,134,444 317,337 1,451,781 30.52
V 1,763,249 511,197 153,579 664,776 37.70

Luzon 14,139,492 4,127,613 1,709,155 5,836,768 41.28

VI 2,022,310 497,893 391,721 889,614 43.99
VII 1,499,940 558,010 328,733 886,743 59.12
VIII 2,143,170 387,706 404,442 792,148 36.96

Visayas 5,665,420 1,443,609 1,124,896 2,568,505 45.34

IX 1,868,510 705,116 212,343 917,459 49.10
X 2,832,770 920,531 603,451 1,523,982 53.80
XI 3,169,290 574,877 966,174 1,541,051 48.62
XII 2,329,320 706,767 464,960 1,171,727 50.30

Mindanao 10,199,890 2,907,291 2,246,928 5,154,219 50.33

PHILIPPINES 30,004,802 8,478,513 5,080,979 13,559,492 45.19

Source:  BSWM

REGION %SHARE

RETAIL PRICE (P/BAG)

APPENDIX TABLE A. 9.   PRICE OF FERTILIZERS (UREA, MURIATE OF POTASH, SOLOPHOS),
                                         IN PESOS, 1988-1993

FERTILIZER

APPENDIX TABLE B.1.   LANDS SUFFERING FROM MODERATE (E2) TO SEVERE 
                                        (E3) EROSION, BY REGION



Grassland/pastureland 267.80 -
Upland agriculture 112.80 -
Open grasslands 79.60 210.72
Fruit trees 22.10 -
Trees, grasses, shrubs 12.50 -
Secondary forest 3.00 6.95
Paddy rice, irrigated 2.30 0.45
Gmelina, Ipil-ipil, coffee 1.00 -
Kaingin - 507.99
Primary forest - 2.22

Source:  Francisco (1994)

FOREST LAND 7,104.20
     Pine forest 81.20
     Mossy forest 245.50
     Dipterocarp forest, closed canopy 2,434.50
     Dipterocarp forest, open canopy 4,194.00
     Mangrove vegetation 149.00

EXTENSIVELY CULTIVATED LAND 11,957.60
     Cultivated and other open area in forest 30.40
     Grassland/open grassland 1,812.90
     Cultivated area mixed with brushland 10,114.30
           and grassland

INTENSIVELY CULTIVATED LAND 9,934.00
     Coconut plantations 1,132.60
     Other plantations 90.80
     Arable land, crops, mainly cereal and sugar 4,392.30
     Cropland mixed with coconut plantations 3,747.80
     Cropland mixed with other plantations 365.20
     Fishpond derived from mangrove 195.20
     Other fishponds 10.10

OTHER LAND USES 541.70
     Eroded Areas 0.70
     Quarries 8.60
     Riverbeds 81.80
     Other barren lands 10.30
     Built-up areas 131.40
     Marshy areas 103.50
     Lakes 205.40

TOTAL CLASSIFIED LAND AREA 29,537.50
UNCLASSIFIED LAND AREA 462.50

Source:  Swedish Space Corporation. Mapping of the Natural Conditions of the 

             Philippines (SOLNA,Sweden: 1988) in Cabrido and Samar (1994).

AREA ('000 ha.)CATEGORY

APPENDIX TABLE B.2   AVERAGE EROSION RATES FOR VARIOUS
    LAND USES (TONS/HA/YEAR)

APPENDIX TABLE B.3.   LAND USES IN THE PHILIPPINES, BY CATEGORY,
                                          AREA IN THOUSAND HECTARES, 1987

LAND USE ENRAP (1991) DAVID



REGION/ YEAR NUMBER OF ZONAL VALUE
MUNICIPALITY (latest available) SAMPLES (Mean) (Mode)

CAR -  Kalinga-Apayao
               Calanasan 1994 4 2.50 1.00

I - Pangasinan
       San Fabian 1994 42 10.30 5.00
       Sta. Barbara 1994 39 2.92 3.00

II - Quirino
         Diffun 1994 135 6.09 10.00

III - Pampanga
         San Fernando 1995 28 45.40 30.00

IV - Marinduque
           Sta. Cruz 1994 88 4.91 4.00

V - Catanduanes
          San Andres 1995 5 1.75 2.00

VI - Antique
          Libertad 1994 13 4.15 2.00 &3.00

VII - Negros Oriental
             Bago City 1994 33 16.97 13.00

VIII - Northern Samar
           Lavazares 1996 90 1.32 1.00

IX - Basilan
         Isabela 1994 484 2.18 1.50 & 2.50

X - Bukidnon
          Pangantucan 1989 14 1.58 3.00

XI - Surigao del Sur
          Bayabas 1995 36 1.63 1.00

XII - Sultan Kudarat
            Isulan 1994 9 6.08 1.00 & 10.00

APPENDIX TABLE B.4.   ESTIMATED  MEAN AND MODAL ZONAL VALUES OF LANDS DEVOTED

                                          TO AGRICULTURAL USES, PHILIPPINES (PESOS PER SQUARE METER)



30.00

2.00

1.00

1.00

230.83
8

APPENDIX TABLE B.5.   ESTIMATED ZONAL VALUES (MODE) OF LANDS DEVOTED TO AGRICULTURAL USES, 

1995



REGION/ ZONAL
MUNICIPALITY VALUES

(MEAN)  1/

CAR -  Kalinga-Apayao
               Calanasan 1994 2.50 1.32 1.46 1.65 1.95 2.12 2.29 2.50

I - Pangasinan
       San Fabian 1994 10.30 5.42 6.02 6.80 8.03 8.75 9.45 10.30
       Sta. Barbara 1994 2.92 1.54 1.71 1.93 2.28 2.48 2.68 2.92

II - Quirino
         Diffun 1994 6.09 3.21 3.56 4.02 4.75 5.17 5.59 6.09

III - Pampanga
         San Fernando 1995 45.54 22.20 24.65 27.85 32.86 35.82 38.69 42.17 45.54

IV - Marinduque
           Sta. Cruz 1994 4.91 2.59 2.87 3.24 3.83 4.17 4.50 4.91

V - Catanduanes
          San Andres 1995 1.75 0.85 0.95 1.07 1.26 1.38 1.49 1.62 1.75

VI - Antique
          Libertad 1994 4.15 2.19 2.43 2.74 3.23 3.53 3.81 4.15

VII - Negros Oriental
             Bago City 1994 16.97 8.94 9.92 11.21 13.23 14.42 15.57 16.97

VIII - Northern Samar
           Lavazares 1996 1.32 0.64 0.71 0.81 0.95 1.04 1.12 1.22 1.32

IX - Basilan
         Isabela 1994 2.18 1.15 1.27 1.44 1.70 1.85 2.00 2.18

X - Bukidnon
          Pangantucan 1989 1.58 1.42 1.58 1.75 1.98 2.34 2.55 2.75

XI - Surigao del Sur
          Bayabas 1995 1.63 0.79 0.88 1.00 1.18 1.28 1.38 1.51 1.63

XII - Sultan Kudarat
            Isulan 1994 6.08 2.96 3.29 3.72 4.39 4.78 5.16 5.63 6.08

PHILIPPINES
   Mean 3.94 4.38 4.95 5.83 6.37 6.88 7.49

Implicit Price Index (IPIN)   3/ 104.56 113.79 125.79 141.61 166.77 181.87 195.67 213.44 230.83
IPIN Growth Rate (%) 9 11 13 18 9 8 9 8

1.09 1.11 1.13 1.18 1.09 1.08 1.09 1.08

Note:

1/   Source of basic zonal values:  Bureau of Internal Revenue.

2/   Estimated values based on the mean zonal value and the IPIN growth rate.

3/   Lifted from the Annual National Accounts of the Philippines, NSCB.

IPIN growth rate for 1995-96 is assumed to be the same as 1994-95.

APPENDIX TABLE B.6.  ESTIMATED ZONAL VALUES (MEAN) OF LANDS DEVOTED TO AGRICULTURAL USES, 
                                        PHILIPPINES (PESOS PER SQUARE METER)

YEAR
1987 1988 1989 1990 19951991 1992

ZONAL VALUES   2/

1993 1994



ESTIMATED % OF TOTAL DISTINCT FEATURE
AREA (ha.)* LAND AREA AFFECTING PRODUCTIVITY

Inceptisols 14,652,684 48.80 Cultivated crops; steep Embryonic soils with few 
areas suited to woodland, diagnostic features; leaching
recreation, wildlife

Ultisols 8,113,453 27.00 Shifting cultivation, timber Low base status forest soils

Alfisols 3,973,611 13.20 Cultivated crops, pasture High base status forest soils 
and forest (fertile) but prone to erosion

Entisols 1,540,737 5.10 Rice paddies and other Fertile soil material subject to
forms of cultivation flooding

Verticals 733,117 2.40 Rice production, pasture Shrinking and swelling dark 
clay soils

Mollisols 762,767 2.50 Food production, Melanization, slightly leach,
grasslands high base status, lack 

sufficient moisture in drier 
areas and flooding in lowlands

Oxisols 39,922 0.10 Forest, shifting cultivation, Rich, highly weathered soil
limited grazing, plantation (low nutrient reserve)

Andisols 39,854 0.10 Upland crops cultivation Productive soils of volcanic origin

Histosols 342 0.00 Vegetable production Organic soils, drainage 

TOTAL 29,856,145 99.20

Source of basic data:
*  Calculations by Gonzales and Gatchalian based on 1:1,00,000 Soil Map. 1994. 
    Estimated area without label is 143,391 ha.
**  Lecture notes of Carating. 1996. Soil Mapping and Classification.

Note:  Figures do not tally due to rounding.

APPENDIX TABLE B.7.   EXTENT, USES AND DISTINCT FEATURES OF SOILS BY 
                                        TAXONOMIC ORDER, PHILIPPINES, 1994

USES**SOIL ORDER
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A. INTRODUCTION 
 

 
The Philippines consists of 7,100 islands and islets with a coastline of about 

18,000 kilometers. Its territorial waters cover about 2.2 million square kilometers, twelve 
percent of which is coastal while eighty-eight percent is oceanic, including the Exclusive 
Economic Zone (EEZ).  The Philippine coastal ecosystem is comprised of biologically 
productive habitats such as mangroves, seagrasses and coral reefs that support the 
country’s marine fisheries.  The country is also endowed with 569,600 hectares of 
freshwater ecosystem that includes lakes, major rivers, reservoirs, swamplands and 
fishponds.  The diverse aquatic resources favor the development of the various 
interrelated but distinct components of the coastal zone. 
 
 During the past decade, the Philippine coastal zone has been under intense 
pressure from overfishing1.  Fishing capacity for demersal and small pelagic fisheries 
exceeded the levels allowed to ensure maximum productivity of fish stocks. The 
nearshore fish stocks are believed to have been fished most heavily.  Furthermore, due to 
the extent of overfishing in the country, small and juvenile fish are now being caught 
along with the bigger fish, further slowing down the natural recovery of the fish stocks. 
The country’s increasing population further aggravates the situation as it causes a 
corresponding increase in the demand for fish. 
 
 Fishing is the major source of livelihood in coastal zones. In the absence of 
alternative sources of income in the area, however, an increasingly conflicting situation in 
the use of fishery resources results.  Cases of illegal fishing among commercial and 
municipal fishermen have been plaguing the industry.  Our laws prohibit commercial 
fishing vessels (vessels which exceed the three gross ton capacity limit) from fishing 
within 15 kilometers from the shore. Yet many commercial fishing vessels compete with 
municipal fishing vessels in nearshore fishing grounds.  Owing to the fact that commercial 
fishing vessels have bigger storage space and nets with bigger fishing capacities than 
those of municipal fishing boats, the encroachment of commercial fishermen on municipal 
fishing grounds effectively crowds out the municipal fishermen in the area.  This also 
leaves the municipal fishing grounds unproductive and less able to replenish the fish 
stocks. 
 
 Other environmental damages, which are mostly due to activities of man, also 
contributed to the degradation of coastal zone resources.  Such activities include 
destructive fishing practices, which destroy the coral reefs; inland logging, which causes 
siltation; and industrialization, which causes pollution.  Not to be discounted are the 
wastes produced by the consumption activities of the overgrowing population. 
 
 It is believed that fishing has not been maximized in the offshore and EEZ waters, 
which constitute 88 percent of the area of marine waters.  Some foreign commercial 
fishing companies with modern technology and equipment have been illegally fishing in 
the EEZ waters of the country to maximize catch.   Philippine commercial fishermen are 
deterred from venturing into these areas because of high fuel costs, inadequate 
information on availability of resources in offshore waters, lack of technical expertise on 
post-harvest handling and obsolete fishing fleet.2 
 
 The importance of fishery in the Philippine economy can not be understated.  It is 
the country’s second staple food next to rice.  For the period 1988-1993 at constant 1985 
prices, the contribution of the fishery sector to the country’s gross domestic product 

                                                                 
     1    Philippine Fisheries Sector Program, 1993 
     2    Ibid. 
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(GDP) averaged 4.5 percent (NSCB, 1994).  The fishing industry also provides 
employment to around 1.4 million Filipinos, equivalent to six percent of the country’s total 
labor force (PFSP, 1993). 
 
 In 1990, the Philippines ranked eleventh in the world in terms of total fish 
production, yielding a total of 2.27 million metric tons. The country also ranked third in 
tuna production and was the top producer of cultivated seaweed (carageenan) in the 
world (Padilla, 1994). 
 
 Because of its importance, concern for the fishery sector has been incorporated 
in the government's development plans as early as the 1978 to 1982 Medium Term 
Development Plan (MTDP).  It was during this time that the country's growing 
environmental problems began to be accorded a higher priority.  Today, the current 
MTDP (1992-1998) gives emphasis on the following policies on fisheries and aquatic 
resource management: 
 

1. Intensify the implementation of resource management and conservation 
programs by protecting and rehabilitating traditional fishing grounds, coral 
reefs, mangrove and other habitats of marine life, and designating 
coastal resources for the exclusive use of subsistence municipal 
fisherfolk in consultation with the local government units (LGUs); 

 
2. Conduct an inventory of remaining mangrove areas and prohibit their 

conversion; 
 
3. Formulate a framework for coastal research and provide means for its 

implementation; 
 
4. Establish more marine nature reserves; 
 
5. Conduct more baseline studies on the ecological characteristics and 

dynamics of corals and marine ecosystem diversity productivity; and 
 
6. Expand deep-sea fishing to non-traditional fishing grounds in the 

Philippine EEZ. 
 
 However, information necessary for the formulation of policies and plans for the 
fishery sector in accordance with the concept of sustainable development is still wanting, 
as with other natural resources and the environment in general.  Nevertheless, there are 
several macro-economic indicators relating to the performance of the fishery sector, as 
well as biological and environmental information on this resource and the related 
ecosystem. Attempts to develop a common framework that addresses consistently both 
economic and natural resource/environmental problems have been initiated, although 
they are mostly fragmented and are still in their initial stages.  Hence, a working 
document towards this end is still lacking. 
 
 Natural resources have always been considered as free goods, such that the 
conventional national accounts do not value the use of these resources.  Hence, the 
medium and long-term plans for the economy, which use these macroeconomic 
aggregates, do not link with the policies concerning natural resources.  
  
 This study demonstrates the accounting and valuation of the use of these natural 
resources, specifically fishery resource as input to fishing activity, and the monitoring of 
the corresponding stocks.  This paper is organized as follows: 1) the conceptual 
framework; 2) operationalizing the framework which includes sources of data and 
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estimation methodology; 3) results and discussions; and 4)  recommendations for the 
improvement of fishery resource accounting. 
 
 
 

B. CONCEPTUAL FRAMEWORK 
 
 
B.1. Scope and Coverage 
 
 
 Fishery resource accounts cover the cultivated fish stock and stock of other 
aquatic animals in fishponds and farms, as well as non-cultivated fish stocks and other 
aquatic animals in the ocean and in the inland and coastal waters.  Specifically, cultivated 
fishery resources cover aquaculture and mariculture, while the non-cultivated fishery 
resources include marine and freshwater fisheries. Due to data limitations, this initial 
study is confined only to marine fisheries. 
 
 
B.2. Framework for the Asset Account 
 
 
 Guided by the proposed consolidated SEEA framework for the Non-Financial 
Asset Account, the following framework for the Asset Account of the Fishery Resource 
was prepared: 
 

 
              * depletion is only true if total catch is greater than sustainable catch. 

 
FIGURE 1.   ASSET ACCOUNT FRAMEWORK FOR FISHERY RESOURCES 

 
 
 This asset account framework is followed for both the physical and the monetary 
asset accounts for fishery resources, with the exception of revaluation which is used only 
for monetary asset accounting. 
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 For non-cultivated fishery, which constitutes marine and fresh water resources, 
changes in stocks are due to depletion, other accumulation and other volume changes. 
Depletion is accounted for when fish caught exceeds the sustainable yield, that is, when 
harvest exceeds natural growth.  Since fish is a renewable resource,  the stock of fish can 
be increased if allowed to regenerate. But fish can only regenerate to a level allowed by 
the carrying capacity of the ecosystem.  Given the capacity of the fish to regenerate and 
its natural life span, the use of this resource when provided for by its natural growth is not 
considered depletion.  Other accumulation is the conversion of non-cultivated fish stocks 
to economic control, considered as “economic appearance” in the 1993 SNA. 
 
 Natural growth, natural mortality, net migration and mortality due to natural 
disasters or due to the destruction of natural habitats make up other volume changes 
which affect the closing stock of non-cultivated fishery resources. 
 
 
 

C. OPERATIONALIZING THE FRAMEWORK 
 
 
 The study recognizes the complexity of fishery resource accounting, taking into 
consideration the highly mobile nature of fishery resources. Fish stocks can only be 
measured indirectly, using biological modeling. Through the Fox model, a clear 
relationship between decreases in stock and increases in fishing effort, with all other 
factors remaining constant, may be esta blished.  However, available data on fishing effort 
is wanting.  Data for fishing effort, defined in terms of resource inputs to fishing activity, 
which include the fishing boat, men and gear among others, were regularly collected by 
the Bureau of Fisheries and Aquatic Resource (BFAR) until 1980.  Collection of this data 
set ended with the transfer of the Statistics Division of the BFAR to the Bureau of 
Agricultural Statistics (BAS).  So for the purposes of this study, fishing effort had to be 
estimated indirectly using other available parameters and indicators.  These will be 
discussed in further detail later in the estimation methodology. 
 
 As for fish stocks, the Resource Ecological Assessment Study conducted by the 
BFAR in 1993, which covered 12 major fishing grounds can provide estimates of biomass 
for areas covered and other parameters relevant to the compilation of the asset accounts.  
Level of fish stocks for the entire country, however, is required in this study and the 
limited data available cannot be statistically raised to arrive at an estimate for all fishing 
grounds.  
 
 Depletion, as earlier mentioned, is the extraction of fishery resource beyond the 
rate of natural growth, measured as a positive difference between catch and sustainable 
yield.  Sustainable yield is likewise dependent on fishing effort data, the monitoring of 
which, as mentioned above, has been stopped since 1981.  However, special studies and 
administrative-based data are available which could provide indicators to estimate this 
variable, but only at the national level and limited to marine fishery resource.   
 
 As an initial exercise in operationalizing the concepts of natural resource 
accounting for the fishery resource, depletion will be the only indicator included in the 
asset account framework to be computed.   The estimates on depletion are measured at 
the national level for total marine fishery resources.  Variables on fish catch and 
sustainable catch serve as critical input variables in the estimation of depletion. 
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C.1. Sources of Data 
 
 
 Data used for the fishery study were sourced from agricultural censuses, current 
surveys on fisheries, administrative reports and results of special studies of research 
institutions.  Data on fish production and prices were provided by BAS from Surveys of 
Commercial and Municipal Fish Landing Centers.  Prior to 1980, these data were 
generated by BFAR  based on regional monitoring reports of licensed fishing vessels. 
 

Cost of production data for commercial fishing were obtained from various 
sources such as the Annual Survey of Establishments (ASE) of the National Statistics 
Office (NSO), the Input-Output Tables of the National Statistical Coordination Board 
(NSCB) and results of special studies on cost of production conducted by research 
institutions like the International Center for Living Aquatic Resources Management 
(ICLARM) and the College of Fisheries, University of the Philippines, Visayas. 
  
 Results of fishery studies conducted by the Environment and Natural Resources 
Accounting Project (ENRAP) Phase II also provided the parameters for the estimation of 
fishing effort. 
 
 
C.2. Estimation Methodology 
 
 
 The succeeding discussions include the methodologies for estimating depletion in 
physical and in monetary terms, and also include the estimation of the different input 
variables necessary, given the limited data available. 
 
 
 C.2.1. Fish Stock 
 
 Fishery stocks data are not available at present.  However, indirect estimation of 
this variable can be done as soon as the complete results of the 1993 Resource 
Ecological Assessment Study (REA) of the BFAR, covering 12 major fishing grounds, 
become available. This study provides estimates of biomass for areas covered and 
tackles other parameters relevant in the construction of the asset account.  Stock 
assessment can only be meaningful, however, if estimated by fishing ground.  With an 
incomplete set of data, the study cannot arrive at an estimate for all fishing grounds. 
 
 
 C.2.2. Fish Catch 
 
 Fish catch is one of the variables used in estimating depletion and sustainable 
catch.  Catch data were classified into commercial and municipal fish production. 
Municipal production data were further classified into marine and inland fish production.  
For this study however, total marine fish catch refers to commercial and municipal marine 
fishes. 
 
  To derive the variable on sustainable catch, a longer series on fish catch was 
needed.  This was obtained by extrapolating the BAS data on fish catch using trends of 
the BFAR data from 1980 backwards.  Fish catch data is likewise used to estimate fishing 
effort.  To be consistent with the national accounts , a correction factor of 20.0 percent 
was applied to reported fish production to account for the under coverage (see Appendix 
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Table 1, page 118).  This ratio was obtained as the percentage difference between the 
survey data and the estimated actual production using the commodity flow method. 
 
 
 C.2.3. Fishing Effort 
 
 Data on fishing effort is necessary in computing for sustainable catch.  Current 
production surveys do not produce data on fishing effort3.  However, special studies and 
administrative-based data are available which can provide indicators to estimate this 
variable, at the national level, and limited to marine fishery resources. As such, fishing 
effort was estimated indirectly by using available parameters on horsepower for 
commercial and municipal fishing vessels.   
 
 For commercial fishing effort, expressed in horsepower (hp),  the horsepower 
equivalent was obtained based on the computed catch per unit effort (CPUE).  The CPUE  
for each major fishing gear was computed based on the actual fish catch data divided by 
the estimated parameters on horsepower4 (hp) (see Appendix Table 2, Page 119).  CPUE 
was computed by major fishing gear: purse seine, bagnet, ringnet, trawl, muro-ami and 
beach seine.  The computation assumes that fishing effort is understated by the same 
percentage as catch.  Thus, total commercial fishing effort was derived by applying the 
computed CPUE to the corrected commercial fish catch in metric tons, by major fishing 
gear (see Appendix Table 3, page 120). 
 
 To standardize catching efficiency of the various fishing gears used over a certain 
period of time, each of the horsepower of other fishing gears was converted to purse 
seine equivalent (PS)5 using the ratio of CPUE of each fishing gear to CPUE of purse 
seine (see Appendix Table 4, page 121). 
 
 For municipal fishing effort, the available benchmark estimates on horsepower of 
municipal fishing vessels and total municipal fishermen by type were obtained from the 
results of the 1980 Census of Fisheries.  Both sets of data were extrapolated using 
ENRAP estimates6 on horsepower of municipal fishing vessels and number of fishermen. 
To translate number of fishermen to fishing power (hp equivalent), the following 
conversion factors7  were applied: 

    
(a)  hp of full-time fishermen = number of full-time fishermen x 0.18 Hp x 6/24 

hours; 
(b)  hp of part-time fisherman = hp of full-time x 40%; and 
(c) hp of occasional fishermen = hp of full-time x 11%. 

                                                                 
    3    Fishing effort and fish catch were generated by BFAR prior to 1980.  This was not however continued by 
the BAS, which took over data collection from BFAR. 
 
     4    The relationship between horsepower and vessel tonnage by fishing gear was estimated by ENRAP 
based on data from BFAR.  
 
     5    Purse seine equivalent is used to standardize fishing efficiency for the different gears because purse 
seine accounts for a large proportion of marine fish landed. 
 
     6    ENRAP series on horsepower of municipal fishing vessels and number of fishermen were estimated using 
time series analysis.  
  
     7    The constant factors used are based on available studies.  The horsepower equivalent of a full-time fisher 
is placed at 0.18 hp per day (Southeast Asia average), based on a study by Karim (1985) on Energy 
Expenditure of a Group of Students.  Six hours is assumed to be the number of hours worked by a fisher per 
day (full-time fishing).  Forty percent is the mean percentage of days of actual part-time fishing with respect to 
full-time fishing and 11 percent is the mean percentage of actual occasional fishing with respect to full-time 
fishing. 
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 The above constant factors were applied throughout the series. Total  
horsepower  equivalent  for municipal fishermen is equal to (a) + (b) + (c). 
 
 To arrive at total fishing effort in hp equivalent for municipal fishing, fishing effort 
for municipal fishing vessels was added to fishing effort of fishermen, afterwhich, a two-
year average was computed to obtain a smoother set of time series data. This was then 
translated to PS equivalent following the same methodology used for commercial fishing 
effort in  PS equivalent.  Results of the above estimates are presented in appendix table 5 
(page 122).  Total fishing effort in PS equivalent for marine fishery is the sum of estimated 
commercial fishing effort and municipal fishing effort, both in PS equivalent (see Appendix 
Table 6, page 123). 
 
 
 C.2.4. Sustainable Yield (Catch) 
 
 The level of sustainable catch was estimated using the Fox Model8.  This model 
shows that catch decreases as fishing effort increases,  with all other factors remaining 
constant.  The following equation was used: 
 
 

Y  =    E  exp (a + b E) 
 

Where:  Y = catch or yield from the   resource 
E =   fishing effort per unit time 
a = constant 
b = regression coefficient 

 
 
 The regression coefficient was derived by establishing the relationship between 
the time series data on fish catch and fishing efforts estimated9 earlier, with an R-square 
of 0.7960 (see Appendix Table 7, page 124).  The sustainable catch level estimated using 
the above equation is shown in Appendix Table 8 while the  sustainable yield curve is 
presented in Appendix Chart 1. 
 
 
 C.2.5. Depletion 
 
 Fish is a renewable biological resource that will eventually die if not harvested. 
When the harvest of fish exceeds natural growth, depletion occurs.  Depletion was 
computed as follows: 
 

 
Depletion  =  Actual Catch less Sustainable Catch  

 
  

 In monetary terms, the value of depletion, expressed as net rent was estimated 
using the Net Price Method, that is, 
 

 
Net Rent  =    Net Price per Unit  x   Depletion 

 
  

 Appendix Table 8 and 9 (page 125&126) present the results of these formulas. 
 

                                                                 
    8   1989.  FAO Fisheries Technical Paper #306/2.  Introduction to Tropical Fish Assessment, Part 1&2. 
    9    Time series of the fishing effort was smoothened using the two-year moving average.  
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 The ASE of the NSO provided the basis for arriving at net rent.  To arrive at net 
rent, costs of intermediate inputs (fuel, compensation of employees, indirect taxes, 
depreciation, and a 15.0 percent opportunity cost - based on experts’ opinion - for holding 
fixed assets) were subtracted from the gross output valued at producer’s price (gross 
revenue).  Based on the above  computations , the ratio of net rent to gross output was 
derived. 
 
 Net price at market prices was estimated from net price at producer’s price.  
Since ASE data do not provide information on the corresponding catch, the net price at 
producer’s price was obtained by applying the ratio of net rent to gross output, which is 
12.2 percent, to the producer’s price10 of fish.  The trend of producer’s price was applied 
to derive estimates of net price. 
 
 
 C.2.6. Environmentally Adjusted Net Value Added (EVA)  
 
 The net value added (NVA) includes factor payments to production, namely, 
compensation, indirect taxes less subsidies, and net operating surplus (excludes the cost 
of depreciation of fixed assets).   From the computed NVA, the resulting net rent was 
deducted to arrive at an estimate for environmentally adjusted NVA. However, only 
depletion of fish stocks, as a component of the asset account that effects the changes in 
the closing stock, was computed in this study.  All other factors have yet to be included in 
the preliminary estimate of environmentally adjusted NVA.  
 
  Available data from the National Accounts cover estimates of gross value added 
(GVA) of the fishery sector by factor shares.  The GVA estimates at current prices for 
fishery were derived using the formula: 
 

 
GVAt  =  Qt  x  (1+UNC)  x  Pt  x GVAR 

  
  where :    Qt      =   quantity of production 
    UNC =   undercoverage ratio 
       Pt      =   current producer’s price 
      GVAR =   gross value added ratio 
 
 
 Separate estimations were done for commercial and municipal marine fishing to 
generate total GVA for marine fishery.  However, since the breakdown of GVA by factor 
share is not available separately for commercial and marine municipal fishing, the same 
structure as the total fishery sector was used.  NVA was estimated by deducting the 
depreciation cost of  fixed assets from the computed GVA. 
 
 
 

D. ANALYSIS, RESULTS AND DISCUSSIONS 
 
 
 The importance of the fishery resources lies heavily on its ability to support the 
population’s food requirements. Increasing population demands for increased fish 
production.  Thus, from the period 1985 to 1993,  total fish production continued to 
increase.  Per capita fish consumption also showed an increasing trend from 32.5 
kilograms in 1985 to 40.9 in 1991.  In 1992, however, this declined to 40.2 kilogram s, 

                                                                 
    10    Producers Price for fish was generated from the BAS Survey of fish landing centers. 
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further decreasing to 40.1 kilograms in 1993.  Table 1 presents the complete data and 
Figure 2 further illustrates the situation.  
 
 
TABLE 1.   PER CAPITA CONSUMPTION, FISH PRODUCTION, AND POPULATION IN THE 

   PHILIPPINES, 1985-1993 
 

 

 
 

  
FIGURE 2.  TOTAL PRODUCTION AND PER CAPITA CONSUMPTION OF FISH, 1985-1993 

 
 
In 1985, GVA of total fishery at constant 1985 prices accounted for 19.0 percent 

of total GVA for agriculture, forestry and fishery.  On the other hand, the aggregate GVA 
for fishery constituted 5.0 percent of the total domestic product (GDP).  GVA of the fishery 
sector has steadily grown during the period 1985 to 1993 as shown in the following table 
and chart. 
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1988 38.1 2,270 58,112
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TABLE 2.  CONTRIBUTION OF FISHERY GVA TO AFF GVA AND GDP, 1985-1993 
 
 

 

 
 

FIGURE 3.   GVA OF TOTAL FISHERY AND PERCENTAGE TO AFF AND GDP 
 
 
 
 Important as it is to the economy, fishery resources must be managed properly to 
ensure its sustainability.  An idea on the level of stocks available is essential in the 
management of this resource. However, given the nature of the resource and data 
limitations, computations for this indicator could not be covered by this study. 
 
 In spite of data constraints, the study was able to come up with a measure of 
sustainability of fish production.   If depletion goes beyond sustainability, the cost of 
depletion or net rent is computed.  A positive value for net rent indicates that we are 
overexploiting our fish stocks.  If the fish resource is to be valued as nature’s input, net 
rent should be netted out of the value added of the fishery indus try to determine the true 
contribution of this activity to the economy. 
 
 From the resulting sustainable yield curve Y= E exp (2.138495808 - 1.88251E-06), 
the maximum sustainable yield (MSY) was  estimated at an effort of 531,206 HP and a 
catch of 1,658,461 metric tons.  By harvesting at MSY, the regenerative capacity is 
maximized.  Although this point serves as the optimum physical point of resource use, it is 
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Source:  Economic and Social Statistics Office, NSCB.
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not the economically optimal management policy.  The point where harvesting is 
rewarding is where marginal revenue (MR) is equal to marginal cost (MC). 
 
 
TABLE 3.  ESTIMATED VALUE OF MARINE FISHERY RESOURCE DEPLETION, 1985-1993 
 
 

 
 
An examination of catch data from the table above reveals that the period 1986-

1993 witnessed higher harvest rates than the natural growth rates.  Catch was highest in 
1991 where it peaked prior to tapering off in 1992-1993.  The slowdown could be 
attributed in part to the decrease in fishing effort.  It was during this time that the 
government started introducing interventions to curb overfishing.  Realizing the adverse 
effects of overexploitation of the resource, the government formulated and implemented 
the Fisheries Sector Program which aims to address the problems besetting the fishery 
sector.  The following figure further depicts the relationships among the variables. 
 
 

 
FIGURE 4.  SUSTAINABLE YIELD, ACTUAL CATCH AND DEPLETION, 1988-1993 

 
 
 
 

FISHING SUSTAINABLE ACTUAL NET 
EFFORT CATCH CATCH PRICE

(Hp) (m.t.) (m.t.) (m.t.) (P/m.t.) ('000 Pesos)

1985 649,477 1,622,976 1,556,542 0 0 0
1986 650,655 1,622,318 1,624,206 1,888 2,391 4,513
1987 653,145 1,620,911 1,688,926 68,015 2,159 146,845
1988 611,119 1,641,475 1,726,033 84,558 2,223 187,939
1989 561,349 1,655,890 1,823,409 167,518 2,183 365,741
1990 548,115 1,657,639 1,914,725 257,086 2,230 573,224
1991 455,734 1,640,049 2,008,007 367,957 2,543 935,700
1992 380,379 1,577,501 1,991,463 413,963 2,671 1,105,772
1993 405,231 1,603,754 1,978,350 374,596 2,866 1,073,460

1/  Actual Catch Less Sustainable Catch.

DEPLETION 1/ NET RENT
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The use of the resource will only be valued at points where production activities 
put pressure on the environment, that is, when harvesting is greater than the volume of 
natural growth.  For the country’s fishery resources, depletion was recorded starting 1986 
but was most evident when it grew by a hefty 98.1 percent, from 84,558 metric tons in 
1988 to 167,518 in 1989.  Up to this point, depletion was occurring but at a decelerating 
rate.  From a high of P 1.106 billion in 1992, the value of depletion started to decrease 
slightly to P 1.073 billion the following year due to an appreciation in the net price of fish 
during the period.   For the period 1986 to 1992, the estimated net rent continued to 
increase. 
 
 Measures have been initiated by government to curb overfishing activities.  One 
measure that promotes the regeneration of fish stocks  was the government’s campaign to 
shift fishing activities into less exploited fishing grounds.  Fishers were encouraged to tap 
fishery resources in the identified EEZ.  This formed part of the government's strategy to 
reduce overfishing and depletion of fishery resources. 
 
 Another measure initiated by the government to reduce the rate of depletion 
during the period was to focus its efforts on addressing increasing trends in fishing 
through the regulation of traditional commercial fishers as well as new fishing vessels in 
both ocean and coastal waters.  In 1990, a 5-year loan package program from the Asian 
Development Bank (ADB) was introduced in the Philippines to regulate fishing in 12 
priority bays.  Included in the program is the Coastal Resource Management (CRM) 
Component which aims to rehabilita te and regenerate damaged and depleted marine 
resources.  The Credit Component aimed to assist municipal fishermen to engage in 
other non-fishing livelihood programs. With a continuing decrease in fishing effort from 
1992-1993, it is expected that government intervention, by means of regulating the fishing 
industry, will lead to a decrease in the depletion of fishery resources.  Finally, an effective 
fishery licensing system can be a means of controlling fishing effort to achieve the twin 
objectives of resource conservation and economic efficiency. 
 
 During the period 1985 to 1993, as GVA continued to increase, NVA which 
represents the GVA less the cost of depreciation of fixed asset, also increased.  
Deducting resource depletion from the NVA, the resulting environmentally adjusted net 
value added (EVA) showed a general increasing trend from 1985 to 1991, but at a slower 
rate compared to the conventional NVA.  Growth in EVA picked-up thereafter growing at a 
rate that is faster than the NVA, reflecting a slowing down of the depletion rate. The 
computations for EVA of fishery resources, taking into consideration the depletion of 
marine fisheries from 1985 to 1993 in million pesos at current prices, are shown in the 
table below. The succeeding chart also illustrates the levels of both NVA and EVA of the 
fishery sector. 
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TABLE 4.  ESTIMATED GVA, NVA, AND EVA FOR MARINE FISHERY, 1985-1993 
 
 

 
 

 
FIGURE 5.   NET VALUE ADDED (NVA) AND ENVIRONMENTALLY 

               ADJUSTED NET VALUE ADDED (EVA), 1988-1993 
 
 
 
 

E. RECOMMENDATIONS 
 
 
 A lot has to be done to fully operationalize fishery resource accounting in the 
Philippines.  The following recommendations were drawn on the basis of data problems 
encountered during the conduct of the study:   
 

GROSS VALUE NET VALUE GROWTH NET GROWTH
ADDED  1/ ADDED  2/ RATE RENT RATE
(in million P) (in million P) (%) (in million P) (in million P) (%)

1985 15,297 15,177 - 0 15,177 -
1986 18,269 18,126 19.43 5 18,121 19.40
1987 17,492 17,399 (4.01) 147 17,252 (4.80)
1988 21,371 21,266 22.23 188 21,078 22.18
1989 26,214 23,111 8.68 366 22,745 7.91
1990 24,376 24,261 4.98 573 23,688 4.14
1991 27,057 29,927 10.99 936 28,991 9.72
1992 29,409 29,264 8.68 1,106 28,158 8.34
1993 30,645 30,382 3.82 1,073 29,309 4.09

1/  Gross Value Added = Compensation  +  Depreciation  +  (Indirect Taxes - Subsidies) + 
     Net Operating Surplus.
2/  Net Value Added = Gross Value Added - Depreciation of Fixed Assets.
3/  EVA  =  Net Value Added  -  Resource Depletion.
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1. Data set on fishing effort is considered as one of the most critical variables in the 
study therefore, regular surveys on fisheries of the BAS should incorporate this 
data set. Other factors that affect fishing effort, like number of hauling, fishing 
days, number of crew, etc., likewise, should be included.  The current available 
data on production is estimated with 20.0 percent under-coverage ratio thus, 
there is a need to improve this data to further refine the estimates on sustainable 
catch. 

 
2.   The available data from the 1991 Census of Fisheries failed to include relevant 

information on characteristics of fishing units, particularly on inventory of fishing 
boats and its corresponding tonnage and horsepower.  These variables need to 
be looked into in succeeding censuses. 

 
3.   Data on cost of production for both commercial and municipal fishing are 

inadequate and limited only to results of special studies.  A conduct of a 
nationwide survey for commercial and municipal fishing should be pursued 
separately. 

 
4.   The study also showed that although there are available data from BFAR studies 

on stock assessment, the coverage is limited only to selected fishing grounds.  To 
be able to derive accurate estimates on the level of fish stock at the national 
level, an expansion of the coverage of these studies should include the remaining 
fishing grounds . 

  
5.   Finally,  more venues  for discussions and exchange  of experiences in 

operationalizing the concepts in fishery resource accounting should be made 
available, given the complexity of the bioeconomics of the resource. 
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ACRONYMS 
 
 
 
ASE Annual Survey of Establishments 
BAS Bureau of Agricultural Statistics  
BFAR Bureau of Fisheries and Aquatic Resources 
CPUE Catch Per Unit Effort 
EEZ Exclusive Economic Zone 
ENRA Environmental and Natural Resource Accounting  
ENRAP  Environmental and Natural Resource Accounting Project 
EVA Environmentally Adjusted Net Value Added 
FAO Food and Agriculture Organization 
FSP Fishery Sector Program 
GDP Gross Domestic Product 
GVA Gross Value Added 
Hp Horse Power 
ICLARM International Center for Living Aquatic Resources   
  Management 
IEMSD Integrated Environmental Management for Sustainable  
 Development 
Kg Kilogram 
LGU Local Government Unit 
MC Marginal Cost 
MR Marginal Revenue 
MSY Maximum Sustainable Yield 
MT Metric Ton 
MTDP Medium Term Development Plan 
NEDA National Economic and Development Authority 
NPM Net Price Method 
NSCB National Statistical Coordination Board 
NSO National Statistics Office 
NVA Net Value Added 
PS Purse Seine 
PSNA Philippine System of National Accounts  
REA Resource Ecological Assessment 
REECS Resources, Environment and Economics Center for Studies  
SEEA System of Integrated Economic and Environmental Accounting 
TWG Technical Working Group 
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DEFINITION OF TERMS 
 
 
Aquaculture     - aquatic products that are cultured such as fish, 

oysters, seaweed and other aquatic resources in 
seas, lakes and rivers. 

 
Biomass    -  the total entities that include fishes and other aquatic 

products in the waters measured in number or in 
weight. 

 
Closing Stock  -  fish inventory at the end of the accounting period. 
 
Commercial Fishing  -  the catching of fish with the use of fishing boats with 

a capacity of more than three gross tons. 
 
Depletion  -  refers to the decrease of the existing stock due to 

fishing activities of man.  This occurs when total 
catch exceeds sustainable catch. 

 
Fish    -  Includes all fishes and other aquatic animals such as 

crustaceans (crabs, prawns, shrimps, lobsters, etc.) 
and mollusks (clams, scallops, oysters, snails and 
other shellfish).   

 
Fish Catch  -  volume of fish landed from commercial and 

municipal fishing. 
 
Fish Stock  -  level of fish available in the country’s waters at a 

certain period of time which can be measured in 
number or in weight.  

 
Fishery    - business of catching, taking, handling, marketing and 

preserving fish or other fishery/aquatic products and 
the right to fish or take such products.  

 
Fishing - refers to the catching, gathering and culturing of fish, 

crustaceans, mollusks, and all other aquatic animals 
and plants in the sea or in inland waters. It includes 
the catching of fish and aquatic animals like turtles; 
the gathering of clams, snails, shells and seaweeds; 
and the culturing of fish and oysters. Sport fishing or 
small scale fishing pursued as a hobby is excluded. 

 
Fishing Boat  - a type of watercraft, such as banca, sailboat, motor 

boat, etc., either licensed or not, used for fishing 
purposes. Carrier boats used for the purpose of 
transporting fish in the course of fishing shall also be 
considered fishing boats.  

 
Fishing Effort  - a collective variable referring to manpower, machine 

power and technology employed in harvesting 
fishery resource.   
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Fishing Gear  -  apparatus, gadgets, implements and other 
paraphernalia used in catching and gathering fish 
with or without the use of boats. 

 
Fishing Method  - the procedure of catching fish; it is usually identified 

by the name of the fishing gear used. 
 
Fishing Mortality  - fish loss due to fish harvesting activity and/or other 

natural causes. 
 
Fishing Unit  - minimum unit necessary for operating a fishing 

method. It is usually composed of fishing boat, 
fishing gear and manpower. When a fishing boat is 
not necessary for the operation of fishing method, 
the fishing unit may be composed of the fishing gear 
and manpower. When a fishing boat and fishing gear 
are not necessary for the operation of fishing 
method, the fishing unit is composed of manpower 
only.      

 
Growth  - biological process specifying the rate at which the 

size of fish increases over time. 
 
Marinewater Fish   - fishes thriving on seawater outside of the coastal 

line. 
 
Migration - inflow/outflow of fish in the country’s waters. 
 
Municipal Fishing  - characterized by the use of simple gear and fishing 

boat some of which are non-motorized and with a 
capacity of less than three gross tons. 

 
Natural Mortality  - represents the loss from death of fish due to 

predation and from adverse ecological conditions. 
 
Opening Stock  -  fish inventory at the beginning of the accounting 

period. 
 
Overfishing    - extraction of fishery resources beyond the rate of 

natural growth 



Environmental and Natural Resource Accounting 

 
Philippine Marine Fishery Resources 

117

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDICES 



FISHING EFFORT 2-YEAR
FISHER MUNICIPAL TOTAL AVERAGE ADJUSTMENT ADJUSTED

FULL PART Occasional SUB-TOTAL HP VESSEL HP of TOTAL FACTOR to Hp to
TIME TIME Hp Hp PS EQUIVALENT PS EQUIVALENT

1976 230,960 157,945 72,333 461,238 13,572 1,030,959 1,044,531 1,044,531 0.1457 152,169
1977 197,310 109,616 58,462 365,388 11,121 924,994 936,115 990,323 0.1870 185,223
1978 266,199 181,317 84,881 532,397 15,636 1,284,654 1,300,290 1,118,203 0.2081 232,688
1979 285,786 194,269 91,950 572,005 16,784 1,434,031 1,450,815 1,375,553 0.2434 334,742
1980 369,126 284,574 143,671 797,371 22,408 1,537,462 1,559,870 1,505,343 0.1094 164,681
1981 329,391 223,016 107,904 660,311 19,339 1,786,913 1,806,252 1,683,061 0.2753 463,338
1982 353,628 238,948 116,891 709,467 20,757 1,994,692 2,015,449 1,910,851 0.2246 429,236
1983 379,648 256,017 126,627 762,292 22,281 2,226,630 2,248,911 2,132,180 0.1839 392,028
1984 407,583 274,306 137,173 819,062 23,918 2,485,539 2,509,457 2,379,184 0.1595 379,561
1985 437,192 293,902 148,598 879,692 25,656 2,774,552 2,800,208 2,654,833 0.1471 390,592
1986 469,259 314,897 160,974 945,131 27,505 3,097,171 3,124,676 2,962,442 0.1265 374,668
1987 503,677 337,393 174,382 1,015,451 29,519 3,457,304 3,486,824 3,305,750 0.1139 376,554
1988 540,621 361,495 188,905 1,091,022 31,682 3,859,313 3,890,994 3,688,909 0.0862 317,978
1989 580,274 387,319 204,639 1,172,232 34,002 4,308,066 4,342,068 4,116,531 0.0779 320,545
1990 622,835 414,988 221,683 1,259,506 36,493 4,808,999 4,845,492 4,593,780 0.0634 291,161
1991 668,518 444,634 240,146 1,353,298 39,166 5,368,180 5,407,346 5,126,419 0.0395 202,374
1992 717,552 476,397 260,148 1,454,096 42,428 5,815,284 5,857,712 5,632,529 0.0342 192,404
1993 770,182 510,429 281,815 1,562,426 45,962 6,299,626 6,345,588 6,101,650 0.0336 205,105

APPENDIX TABEL 5.  NUMBER OF FISHERS AND HORSEPOWER EQUIVALENT ADJUSTED TO PURSE SEINE EQUIVALENT, 1976-1993

YEAR

NUMBER OF FISHERS



MUNICIPAL COMMERCIAL TOTALHp 
HORSEPOWER HORSEPOWER (2-YEAR AVERAGE)

1976 152,169 144,956 297,125

1977 185,223 147,771 315,059

1978 232,688 204,716 385,199

1979 334,742 278,175 525,161

1980 164,681 128,780 453,190

1981 463,338 346,519 551,659

1982 429,236 336,583 787,838

1983 392,028 278,515 718,181

1984 379,561 260,148 655,126

1985 390,592 268,654 649,477

1986 374,668 267,397 650,655

1987 376,554 287,670 653,145

1988 317,978 240,035 611,119

1989 320,545 244,139 561,349

1990 291,161 240,385 548,115

1991 202,374 177,547 455,734

1992 192,404 188,432 380,379

1993 205,105 224,521 405,231

APPENDIX TABLE 6. TOTAL FISHING EFFORT IN PURSE SEINE EQUIVALENT,  1976-1993

YEAR



APPENDIX TABLE 7. SUMMARY OUTPUT OF REGRESSION

Regression Statistics
Multiple R 0.892168288
R Square 0.795964254
Adjusted R Square 0.78321202
Standard Error 0.139034696
Observations 18

ANOVA

df SS MS F Significance F
Regression 1 1.20657318 1.20657318 62.4176318 6.5208E-07
Residual 16 0.309290345 0.019330647
Total 17 1.515863525

Coefficients Standard Error t Stat P-value Lower 95% Upper 95% Lower 95.000% Upper 95.000%
Intercept 2.138495808 0.131286743 16.28874139 2.2064E-11 1.860180408 2.416811208 1.860180408 2.416811208
X Variable 1 -1.88251E-06 2.38278E-07 -7.900483009 6.5208E-07 -2.38764E-06 -1.37738E-06 -2.38764E-06 -1.37738E-06



ACTUAL SUSTAINABLE
EFFORT CATCH CATCH DEPLETION

(Hp) (m.t.) (m.t.) (m.t.)
(1) (2) (3) (4)

1976 297,125 1,250,021 1,441,311 0

1977 315,059 1,358,525 1,477,571 0

1978 385,199 1,409,308 1,583,061 0

1979 525,161 1,363,548 1,658,353 0

1980 453,190 1,362,915 1,638,723 0

1981 551,659 1,445,709 1,657,263 0

1982 787,838 1,481,267 1,517,283 0

1983 718,181 1,548,365 1,576,930 0

1984 655,126 1,563,972 1,619,775 0

1985 649,477 1,556,542 1,622,976 0

1986 650,655 1,624,206 1,622,318 1,888

1987 653,145 1,688,926 1,620,911 68,015

1988 611,119 1,726,033 1,641,475 84,558

1989 561,349 1,823,409 1,655,890 167,518

1990 548,115 1,914,725 1,657,639 257,086

1991 455,734 2,008,007 1,640,049 367,957

1992 380,379 1,991,463 1,577,501 413,963

1993 405,231 1,978,350 1,603,754 374,596

Note:

         Estimated Maximum Sustainable Yield (MSY) 1,658,461 m.t.

         Estimated Maximum Fishing Effort (EMSY) 531,206 Hp

APPENDIX TABLE 8.  ESTIMATED MARINE FISHERY RESOURCE DEPLETION, 1976-1993

YEAR



DEPLETION NET PRICE NET RENT
(m.t.) (P/m.t.) ('000 P)

1985 0 0 0
1986 1,888 2,391 4,513
1987 68,015 2,159 146,845
1988 84,558 2,223 187,939
1989 167,518 2,183 365,741
1990 257,086 2,230 573,224
1991 367,957 2,543 935,700
1992 413,963 2,671 1,105,772
1993 374,596 2,866 1,073,460

Notes:

     (1)   Net price was derived by using the 1989 ASE.  Series was generated by applying

            the change in producers price to the derived Net Price of 1989.

     (2)   To translate the Net Price at purchaser's price, the trade and transport margin 

            was added to NP at producer's price.

     (3)   Net rent is the value of resource depletion.

APPENDIX TABLE 9.    ESTIMATED NET RENT FOR PHILIPPINE MARINE FISHERY 

                                         RESOURCES, 1985-1993

YEAR



APPENDIX FIGURE 1.  SUSTAINABLE YIELD-EFFORT CURVE FOR 
MARINE FISHERY RESOURCES
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A. INTRODUCTION 
 
 
 Minerals are natural substances , usually comprising “inorganic element or 
compound, having an orderly internal structure and characteristics, chemical composition, 
crystal form, and physical properties” (NAMRIA-DENR, 1991).  Any concentration of these 
minerals, with a potential economic value that can be extracted at a profit, is considered a 
mineral resource. 
  

Despite its small area, the Philippines is one of the world's richly endowed 
countries in terms of mineral resources.  In 1994, the es timated levels of metallic and non-
metallic mineral reserves stood at 7 billion metric tons and 50 billion metric tons, 
respectively.  Copper accounted for the bulk of metallic mineral resources of about 72 
percent; while nickel’s share was estimated at 16 percent (Figure 1).  Among the non-
metallic minerals, limestone and marble accounted for about 39 and 29 percent, 
respectively (Figure 2).  In terms of chromite resources, the Philippines is also one of the 
most endowed countries.  In fact, the country's refractory chromite resource in Zambales1 is 
considered as one of the largest in the world. 
 

  
Sourc e:  Mine Technology Division, MGB. 

 
FIGURE 1.  ESTIMATED PHILIPPINE METALLIC MINERAL RESERVES, 1994 

 
 

 
Sourc e:  Mine Technology Division, MGB. 

 
                                                                 
1   Zambales is a province located in the northern part of the Philippines. 
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FIGURE 2.  ESTIMATED PHILIPPINE NON-METALLIC MINERAL RESERVES, 1994 
The mining industry plays a very important role in the country’s economic 

development.  For one, the industry provides employment opportunities to a significant 
portion of the population, directly and indirectly.  The launching of a mining project spurs 
local and regional economic development as mining firms invest in road infrastructure, 
utilities, and other facilities within the mine site.  Mining, likewise, contributes to the 
country's foreign-exchange earnings through exports.  Furthermore, the industry provides 
additional revenues for the government through taxes and fees paid on mining and other 
related activities. 
 
 Compared to other natural resources, the mineral resource is unique, as illustrated 
below: 
 

1.  The special features of mineral resources, initially unknown, fixed in size and 
location, and variable in quality, result in characteristics that create both problems and 
opportunities.  For one, the mining activity involves high-risk investments.  Mineral deposits 
must first be discovered, entailing large exploration costs.  The inherent variability in size, 
quality, and other geological parameters can also result in the variability of mine site 
revenue, and the operating and capital costs that ultimately affect the returns on investment.  
There is also the considerable time lag between exploration and the start of commercial 
operation.  And finally, there is always the uncertainty in the mineral commodity markets 
that could lead to temporary or permanent closure of operations. 
 
 2. The mineral reserves are dynamic.  Fluctuating world metal prices and 
technological advances determine the feasibility and profitability of extracting the ore 
reserve, thus, causing the boundary between ore and waste, and between economic and 
sub-marginal deposits to change over time. 
 
  3. The mining activities involve operations that have significant impact on the 
environment.  In most facets of the mining activities, there is always the potential for 
environmental and ecological problems -- from the construction of mining facilities, the 
extraction of ore, to the processing of minerals. 
 
 4. Mineral resources are non-renewable.  Once extracted, the ore is gone and will 
take a very long time to replenish.  Mining activity, therefore, is faced with the sustainability 
issue.  Serious implications may arise if this issue is not properly addressed.  While the 
construction of the asset account for the other natural resources is undoubtedly important, 
it is more crucial  for the minerals because of the exhaustibility of these resources. 
 
 The asset accounts can yield indicators on sustainability, such as the level of 
resources, the extraction rate, the expected life of the assets, the new discoveries and the 
other volume changes.  These indicators can serve as guide in policy formulation and 
legislation regarding our mineral assets. 
 
 
 

B. CONCEPTUAL FRAMEWORK 
 
 

B.1. Scope and Coverage 
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 Mineral resources include both the metallic and non-metallic minerals. In terms of 
their economic contribution to the country, the important metallic minerals include gold, 
copper, iron, chromite, nickel, manganese, cobalt, lead, zinc, molybdenum, mercury, and 
aluminum; while coal, phosphate rock, magnetite, sulfur, guano, barite, bentonite, clay, 
diatomite, feldspar, gypsum, perlite, silica, gravel and sand, basalt, marble, limestone, 
shale, diorite, jade, opal, quartz, rhodonite, obsidian, agate, and serpentinite are all 
classified as non-metallic minerals. 
 
 The study of the asset account, however, was limited to metallic minerals or 
minerals characterized by opacity, ductility, conductivity, and a particular luster.  Among 
the metallic mineral resources included were gold, copper chromite, nickel, iron and 
manganese. 
 
 

B.2. Framework for the Asset Account 
 
 
 The framework for the asset account of the mineral resources is shown below: 
 
 

 
OPENING STOCK 

 
 Less:  Extraction (Depletion)  
 
 Plus/Less: Other Accumulation 
   (Changes due to Economic Decisions) 
 
 Plus/Less: Other Volume Changes 
   (Other Changes due to Decisions  
                               Other than Economic) 
 
 Revaluation*: CS - (OS - Ext +/- OA +/- OVC) 
 
 Equals:  CLOSING STOCK 
 

* For Monetary Valuation 
 

  
The asset account shows the level of stocks of a particular resource at a given 

point in time and records the transactions that cause the changes in the level of this mineral 
resource. The transactions relevant to the asset account include extraction, other 
accumulation, and other volume changes. 
 
 The opening and closing stocks consist of proven reserves of mineral deposits at the 
beginning and ending of the accounting period, respectively. The extraction  of minerals 
during the period is deducted from the opening stock.  Since minerals are non-renewable 
resources, the total extraction level during the period is treated as depletion. 
 
 Changes in the reserve level that result from economic decisions are accounted for 
in other accumulation.  Other accumulation includes discoveries and reassessment of 
exploitability of reserves due to changes in relative prices and technology.  The cut-off grade 
of the ore reserve is also a determining factor that influences economic reserves, the mine 
life, and even the extraction level. 
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 Other transactions that are not due to economic decisions, but nevertheless affect 
the level of reserves, are recorded under other volume changes . These transactions would 
include the closure of mines either as a result of a permanent ban on the extraction of the 
mineral in consideration of environmental concerns , abandonment of mine site due to peace 
and order problems that are more likely to last for a longer period of time, or other similar 
situations that are beyond the mining firms’ control.  
 
 
 

C.   OPERATIONALIZING THE FRAMEWORK 
 
 

C.1. Sources of Data 
 
 

Preparing the mineral resources asset account requires detailed information on 
reserves, level of extraction, transactions involving other accumulation and other volume 
changes, and structure of mineral production costs. 
 
 The data used in constructing the asset accounts in physical terms basically came 
from the reports compiled by the Mines and Geosciences Bureau (MGB) of the Department 
of Environment and Natural Resources (DENR).  One of these reports is the Philippine 
Metallic and Non-metallic Mineral Reserves (PMNMMR), which contains the summarized 
information on mineral ore reserve, by type of deposit, by geographic location, and by firm 
with information on their status, level of reserves classified into positive, probable, and 
possible with corresponding average grade.  
 
 Starting 1990, the MGB embarked on refining and improving the data on reserves, 
which resulted in the presentation of an updated and un-updated section to the reports on 
the mineral reserves.  The updated section covers mining companies whose reports on ore 
reserves have been obtained through audited company reports.  Included in this report are 
submitted but unverified ore reserve reports, previous PMNMMR Reports, and other reliable 
documentary sources available during the last two years. On the other hand, the un-updated 
section covers mining companies, operators, or claim owners whose reported ore or mineral 
reserves and whose status of operations remained unchanged or un-updated for the last 
three years or more.  The Mine Technology Division (MTD) of the MGB has been 
continuously trying to update the reserve status of these companies.   
 
 In 1997, Dr. Ricarte Javelosa undertook a case study for ENRA-IEMSD, entitled 
Estimates of the Geologic Mineral Reserve of Small-Scale Gold Mines, to give a snapshot of the 
reserve stock of small-scale gold mines for 1992.  The said study provides an estimate of 
geologic mineral reserves of small-scale gold mines for the year 1992, classified into 
indicated  and inferred reserve, with additional information on the claim area hectarage, 
grade, metal content, and rock type by region, by province, and by town/barangay. 
 
 Annual data on tons mined, with corresponding weighted average grade, were also 
obtained from the Mineral Economics and Policy Division (MEPD) of MGB.  These were 
culled out and consolidated from the Monthly Production Reports of individual mining firms.  
Similarly, Edwin B. Santelices (1997) undertook a case study for ENRA-IEMSD, entitled 
Estimation of Production, Tons Mined, and Tailings Generated by the Small-scale Gold Mining 
Activity, to provide, among others, an estimate of the tons mined/extraction of small-scale 
gold mines from 1988 -1992.     
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 The data used to establish the asset account in monetary terms include the results 
of the Annual Survey of Establishments (ASE), published by the National Statistics Office 
(NSO), and the mineral production data from the Mineral News Service (MNS), published by 
the MGB. 
   The Integrated Annual Report (IAR) of Metallic Minerals, Non-metallic Minerals, and 
Quarry Resources , being submitted by individual mining/quarry firms to the MEPD, can be a 
good source of data, particularly on cost structure to estimate the resource rent, using the 
Net Price Method (NPM) and the El Serafy (ESM) or User Cost Method (UCM).  However, 
consolidated data on this are not being published currently. 
 
 
C.2. Estimation Methodology 
 
 
 Asset accounts were compiled for each metallic mineral resource in physical and in 
monetary terms, for the period 1988 to 1994.  In physical terms, the asset account is 
presented in two ways: in ore form and in metal content.  In monetary terms, two methods 
of valuation were employed: the Net Price Method and the El Serafy or User Cost Method. 
 
  

C.2.1. Physical Asset Account  
 
 The physical asset account was compiled for metallic minerals, which include 

gold, copper, chromite, nickel and manganese, nickel, iron and manganese.  No physical 
asset account in both ore and metal form was compiled for total minerals.  The TWG 
deemed it more appropriate to compile the physical asset account by type of mineral 
considering that each mineral has its own peculiarity. 

 
The physical asset account describes, in physical terms, the changes in the 

mineral reserves level for a given period of time.  The volume of reserves, depletion, and 
other accumulation are presented in both ore form and metal content.  Data on reserves are 
very crucial in establishing the physical asset account.   Conceptually, proven reserves 
should be considered in constructing the account.  Proven reserve is defined "as the 
estimated quantities at a specific date, which analysis of geological engineering data can 
demonstrate, with reasonable certainty, to be recoverable in the future from known 
reservoirs, under the economic and operational conditions at the same date” (UNSNA, 
1993).  Since this classification is not used in the mining industry, there is a need to 
establish an operational definition.   After a lengthy discussion, the compilers of the account 
and the mining engineers reached a consensus to define proven reserves to include only the 
positive and the probable reserves.   
 
 In compiling the asset accounts in ore form, entries for the opening and closing 
stocks and for extraction or depletion were provided by the data sourced from the MGB. 
 

Since the gold ore reserve reported in the PMNMMR and the tons mined from the 
monthly production reports of mining firms submitted to MGB reflect only that of large-scale 
mines, the 1992 information on the ore reserves of small-scale gold mines and tons 
mined/extraction from the 1997 studies of Dr. Javelosa and E. Santelices were used, 
respectively, to show a scenario of the combined stock of reserve of large and small-scale 
gold mines (see Appendix Tables 16a and 16b, page 167).  
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The opening stock was established by summing up the closing stock and the 
extraction of ore reserves from the study of E. Santelices.  Ideally, the estimation of the 
gold reserve stock, which should include both the large and small-scale mines , should be 
done for all the years covered by the account.  However, due to the unavailability of 
information on small-scale mines, the study was done only for 1992. 
 
 In the absence of reliable data on tons mined, information on beneficiated ore were 
utilized to approximate the extraction of nickel and metallurgical chromite.  For manganese, 
the data on tons mined were available only in 1991.  However, there are reports of ore 
production for the other years.  Hence, the ratio of the 1991 volume of production to tons 
mined was us ed to derived the tons mined for the other years. 
 
 Compiling the asset account in metal content requires the conversion of data in ore 
form to its metal equivalent.  The stock of reserves in metal content was computed by 
summing up the positive and the probable reserves, multiplied by their corresponding 
weighted average grade.  While it is recognized that ore bodies may contain more than one 
metal, only the primary metal was considered.  For the extraction, the metal content was 
computed by applying an average weighted grade to the tons mined.  The metal content of 
the tons mined generated for nickel was established by applying the average grade of 2.4 
percent.  For manganese, the weighted average grade of the 1991 tons mined of 51.6 
percent was used to establish the metal content of extraction for the other years covered by 
the account. 
 
 Since only the data on the stock of reserve and depletion are available, other 
accumulation in ore and its metal content was computed as a residual, by deducting from 
the closing stock the difference of the opening stock and extraction.  The resulting estimate 
for other accumulation is reflective of the net effect of reclassification and discoveries and 
closure due to economic decisions. 
 
 During the period covered, there were no recorded other volume changes since 
there was no reported closure of mines due to reason other than economic. 
 
 

C.2.2. Monetary Asset Account  
 
The monetary asset account describes in money terms the changes in the mineral 

reserves level at a given period of time. Its basic requirement was the unit price estimation.  
The CE/ASE and the MNS were the basic source of information in establishing the unit 
price. 
 
 The monetary asset account was compiled only for gold, copper, and chromite.  
With these three minerals, no monetary asset was compiled for the year when the derived 
unit resource rent for the NPM or the unit user cost for the El Serafy (ESM) or User Cost 
Method (UCM) is negative or very negligible. The opening stock, the extraction and the other 
accumulation of the subsequent year with positive unit rent and positive unit user cost were 
valued using the derived unit resource rent and unit user cost for that year for the NPM and 
ESM or UCM, respectively.  No monetary asset account was compiled for manganese 
since it has a positive unit resource rent only in 1993 and a positive unit user cost in 1993 
and 1994.  Likewise, nickel has negative unit resource rent and unit user cost for the period 
1988-1994 except in 1993.  In the case of iron, no monetary asset account was compiled 
since no extraction was done for the years under consideration, which is necessary in 
deriving the unit resource rent and unit user cost.   
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a) Net Price Method (NPM) -- In the NPM, the resource value is equal to the 

resource volume (Qt)  multiplied by the difference between the average market value per unit 
of the resource (Pt) and the per unit (marginal) cost of extraction, development, and 
exploration, including a normal rate of return to capital (Ct): 

 
    Vt   =  (P t  - Ct) Q t   
 
 Following the NPM, the resource rent using the CE/ASE data was derived by 
subtracting from the net operating surplus the annualized opportunity cost of the money 
invested on fixed assets.  An opportunity cost of 15.0 percent was used, based on the 
feasibility studies conducted by the National Economic Development Authority (NEDA). To 
operationalize the annualized opportunity cost on the money invested on fixed assets, 
information on the fixed capital consumption was used with the assumption that this 
represents the amount of fixed assets used for a particular year. The net operating surplus 
was derived by deducting from the mining industry’s gross value added (GVA) the 
compensation of employees, indirect taxes, and consumption of fixed capital.  GVA, on the 
other hand, was estimated by subtracting from the value of gross output the value of 
intermediate inputs. 
 

b) El Serafy Method (ESM) or User Cost Method (UCM)  -- The user cost, i.e., the 
discounted net revenue from the sale of the resource is: 
        

R-X  =  R/(1 + r)n+1  
 
where R is the annual net revenue from the sale of the resource, assumed to be constant 
over its lifetime (of n years); X, the true income  element, is calculated so that R-X represents 
a capital element whose accumulated investment at an interest rate r during the n  years 
would create a permanent stream of income of X. 
 
 Using the ESM method, the user cost or depletion factor (R-X) was computed by 
adjusting the net revenue or net operating surplus (R), using the CE/ASE data with the 
capital component 1/(1+r)n+1, hence, R-X = R * [1/(1+r)n+1 ] 
 
 For r, 5 and 10 percent were used.   
 
 Since the GVA for the Mining and Quarrying Sector, published in the National 
Accounts, was based on the data from MGB, the resource rent and the user cost values 
were computed using the structure derived from the CE/ASE.  The unit resource rent and 
the unit user cost were then derived using the production data of MGB.  
 

The above unit values were applied to the resource and depletion in physical asset 
account in metal content to arrive at their monetary values for the NPM and the ESM or 
UCM, respectively.  The unit resource rent and the unit user cost for the previous and the 
current years were also used for valuing the beginning and ending stocks.  On the other 
hand, since the current price and the cost of extraction of minerals at the time the 
transaction took place is not known, the average of the previous and current years’ unit 
resource rent and unit user cost were utilized as an approximation in valuing the depletion 
and other accumulation in the NPM and ESM/UCM, respectively.  Revaluation was 
computed as a residual value: closing stock minus opening stock, less depletion plus other 
accumulation. 
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D. RESULTS AND DISCUSSIONS 
  
 

D.1. Gold 
 
 

Appendix Tables 1a and 1b (page 152) show the physical asset account of gold in 
ore and metal form, respectively.  Gold reserves at the beginning of 1988 was estimated at 
101.6 million metric tons (MT), equivalent to about 240 MT of gold metal.  Between 1988 
and 1994, a total of 27.7 million MT of gold ore, containing about 36 MT of metal was 
extracted.   On the average, this is equivalent to an annual extraction of 3.9 million MT of 
gold ore.  However, actual annual data show that the level of ore extraction dropped by a 
hefty 42.9 percent in 1990 and 25.7 percent in 1993 (Figure 3).  The slight increase in the 

world metal price of gold in 1990 failed to raise the country’s production. During this year, 
three major gold mines temporarily ceased operation, evidence of the then problems which 
besieged the domestic mining industry. 
 

 
FIGURE 3.  EXTRACTION OF GOLD RESERVES IN ORE FORM, 1988-1994 

 
 

In 1992, the ore extracted has a lower metal content.  Despite the increase in ore 
extraction, from 3.4 million MT in 1991 to 3.9 million MT in 1992, the metal yielded was 1 
MT less than that recovered in 1991.  
 
 For other accumulation, discoveries and reassessment of exploitability of reserves 
resulted to a net addition of 80.1 million MT of gold ore or about 111 MT of metal content to 
the stock of reserves. 
 
 In monetary terms, three sets of estimates were derived (see Appendix Tables 2a, 
2b and 2c, page 153).   Although estimates based from the NPM are higher, the value of the 
stock of gold using both NPM and ESM at 5 and 10 percent interest rates, showed a 
decreasing trend between 1988 to 1990 and an increasing trend between 1993 and 1994.  
No monetary asset account was compiled for 1991 and 1992, since the unit resource rent 
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and unit user cost for these years had negative values.  Another difference between the two 
estimates is the trend of revaluation in 1988.  In contrast to the NPM estimates of positive 
revaluation, the ESM estimates posted negative revaluation. 
 
 
 D.2. Copper 
 
 
 The reported stock of copper in ore form increased from 4,106 million MT in 1988 to 
4,597 million MT in 1994 (Figure 4).  However, copper reserves suffered a setback in 1990, 
when it declined by 7.2 percent from the previous year’s level before resuming its increasing 
trend.  

 

 
FIGURE 4.  CLOSING STOCK OF COPPER RESERVES IN ORE FORM, 1988-1994 

 
 

From 1988 to 1994, the extraction of copper ore registered a decreasing trend, with 
an annual average decline of 12.1 percent.  The same trend was exhibited by the metal 
content which declined from 277,746 MT in 1988 to 130,910 MT in 1994  (see Appendix 
Table 3b, page 154).  Copper mining companies slowed down in their production as lower 
prices of copper metal in the world market discouraged further expansion of activities.  
Other factors which contributed to the low extraction for the years concerned included 
power shortages, closure of the Marcopper Mining Corporation in the second half of 1991, 
the eruption of Mt. Pinatubo, and the unusual heavy rainfall.  During the seven-year period, a 
total of 346 million MT of ore was extracted, with a metal content of 1.3 million MT. 
 
 A consistent trend of price change was recorded for both the NPM and the ESM at 
5 and 10 percent interests for the years 1988 to 1991, as reflected in the revaluation item.  
Likewise, a decreasing trend in the closing stock value was also manifested for the years 
1988 to 1991 for both the NPM and the ESM at 5 and 10 percent interests.  The value of 
extraction was lowest in 1991 for all pricing methods (see Appendix Tables 4a, 4b, and 4c, 
page 155). 
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D.3. Chromite 
 
 

From 1988 to 1990, on the average, most of the chromite-producing companies 
experienced a relative boom, as reflected by the increases in their extraction.  For the said 
period, the total chromite ore extraction grew at an annual average of 30.1 percent, despite 
the earthquake that jolted Luzon island in July 1990.  However, starting 1991, a downtrend 
was experienced as a result of the volcanic eruption (see Appendix Tables 5a and 5b, page 
156).  This catastrophe deluged service roads with mudflows thus, affecting the transport of 
the output of one of the biggest chromite producers in that location.  Power shortage and 
other geological factors affected the operations of most chromite mining companies in the 
succeeding years. 

 
As a result of reduced extraction and positive other accumulation, the stock of total 

chromite ore reserves registered an annual average growth of 1.5 percent for the period 
1988-1994.  The corresponding metal content posted an average annual growth of 0.4 
percent for the same period.  

 
 In contrast with the physical asset accounts for which estimates were undertaken 
by type of chromite, the monetary asset account for chromite was estimated only on an 
aggregate basis. 
 
 Despite higher NPM estimates over ESM estimates, a consistent decreasing trend 
in the closing stock value can be noted for the period covered for both valuation methods – 
except in 1994.  
  

 
D.3.1. Chemical Chromite  

 
The closing stock of chemical chromite in ore form grew from 2.80 million MT in 

1988 to 2.88 million MT in 1994, with significant decreases in 1990 and 1991.  The 
reduction was due to the increased extraction of chemical chromite as well as the result of 
re-evaluation of chromite mineral reserves.  For both years, more than 100 thousand MT of 
chromite ore were extracted.  In 1991, the mineral reserve of a major chromite company 
was downgraded from 48 percent to 8 percent.  As a result, total closing stock was reduced 
from 2.80 million MT to 1.34 million MT net of extraction.  On the other hand, the combined 
discoveries in 1992 and 1993 more than compensated for the increase in extraction of 
chemical chromite ore for the same period.  Hence, in 1993, the stock of ore reserve 
increased to 2.89 million MT, with a metal content of 1.1 million MT (Figure 5).    
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FIGURE 5.  CLOSING STOCK OF CHEMICAL CHROMITE RESERVES, 1988-1994 

 
 
 
 

D.3.2. Metallurgical Chromite  
 

From 1988 to 1994, the closing stock of metallurgical chromite ore reserves 
annually expanded by 5.1 percent (see Appendix Tables 8a and 8b, pages 159).  Such 
increase is a combined effect of decreasing extraction as well as discovery and/or positive 
reclassification of ore reserves.  Though ore extraction was growing from 1988 to 1990, it 
showed a decreasing trend from 1991 to 1994 due to the gradual reduction in ore extraction 
of one of the biggest metallurgical chromite companies because of depleting reserves.  
Meanwhile, discovery and/or positive reclassification of ore reserves were registered for the 
years 1989, 1991, 1992 and 1994. 

 
 

D.3.3.  Refractory Chromite  
 

From 1988 to 1994, the reserve stock registered an annual average decline of 5.4 
percent, from 9.6 million MT in 1988 to 6.9 million MT in 1994.  This was due to the huge 
negative reclassification of reserves in 1988, 1990, 1991, and 1993, totaling 6.3 million MT 
in addition to the extraction from 1988 to 1994 of 1.5 million MT, which outweighed the 
discovery and/or positive reclassification recorded in 1989, 1992, and 1994, amounting to 
2.9 million MT.  The decline in extraction started in 1990 as the operations of the biggest 
producer in the country and one of the biggest in the world was greatly affected by the 
earthquake that shook the Philippines in July of the same year.  The following year, the 
operations of the above company was affected by the eruption of Mt. Pinatubo as reflected 
in the decrease of its extraction by 10.6 percent (see Appendix Tables 9a and 9b, page 
160).   
 
 
D.4.  Nickel 
 
 
 Beginning in 1991, the stock of ore reserves started to decline.  In 1993, the nickel 
metal production tremendously dropped, the effect of the slowdown in the international 
demand for nickel, coupled with increased production in the earlier years, which dampened 
the market price of nickel metal.    
 
 
D.5.  Iron 
 
 
 Iron ore, one of the Philippines’ largest mineral deposits, is not being extracted at 
present.  This was due to the higher cost of production, making the local prices of iron not 
competitive to world prices.  However, exploration for possible mining sites is still being 
done.  In 1989, there was an addition of 10.1 million MT in total reserves.  Several mining 
areas explored in 1992 were found positive with iron, resulting in a huge increase in ore 
reserves of 298.6 million MT, with a metal content of 124.0 million MT  (see Appendix 
Tables 11a and 11b, page 162).  
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ACRONYMS 
 
 

ASE  -  Annual Survey of Establishments 
 
CE  - Census of Establishments 
 
DENR  -  Department of Environment and Natural Resources 
 
ENRA  - Environment and Natural Resources Accounting 
 
ESM  - El Serafy Method 
 
GVA    - Gross Value Added 
 
IAR  - Integrated Annual Report 
 
IEMSD  - Integrated Environmental Management for Sustainable  

Development 
 
MEPD  - Mineral Economics and Policy Division 
 
MGB  - Mines and Geosciences Bureau 
 
MNS   - Minerals News Service  
 
MT  - Metric Tons 
 
MTD  - Mine Technology Division 
 
NAMRIA - National Mapping and Resource Information Authority 
 
NEDA  - National Economic Development Authority 
 
NPM  - Net Price Method 
 
NSCB  - National Statistical Coordination Board  
 
NSO  - National Statistics Office  
 
PMNMMR - Philippine Metallic and Non-Metallic Mineral Reserves  
 
UCM  - User Cost Method 
 
UNSNA  -  United Nations System of National Accounts 
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DEFINITION OF TERMS  
 
 
Chemical Grade Chromite   chromite intended for use by chemical industries. 
 
Chromite a brownish-black to iron-black mineral of the spinel group:  

(Fe, Mg) (Cr, Al) 204.  This occurs in octahedral crystals 
as an accessory mineral in basic and ultrabasic igneous 
rocks.  It also occurs massive and in deposits.  This is the 
most important ore of chromium.  It is used in the 
manufacture of chromium steel and refractory materials, 
as well as in the production of ferrochrome. 

 
Copper reddish colored metal with metallic luster.  It is ductile, 

malleable, non-magnetic, and a good conductor of heat 
and electricity. 

 
Gold a soft yellow, malleable, and ductile metal.  It occurs 

commonly in nature as native nuggets, or naturally alloyed 
with silver, copper, and other minerals. 

 
Grade/Ore Grade refers to the content of the desired element or the amount 

of potentially recoverable mineral per unit weight.  This is 
usually expressed in g/MT or oz./MT; while for the base 
metals, it is in percent (%).  

 
Iron Ore (Lump) ferruginous rock, containing one or more minerals from 

which metallic iron may be profitably extracted. 
 
Manganese  a hard, brittle, metallic element of group VII of the periodic 

tables; grayish-white tinged with red; rusting like iron; and 
not magnetic.  This does not occur uncombined in nature 
and is obtained from minerals which are oxides, silicates, 
and carbonates.  Pyrolusite (MnO2) and rhodocrosite 
(MnO3) are common ores.  Nodules on ocean floors 
contain about two percent manganese. Used as a 
deoxidizing and a  desulfurizing agent in steel manufacture 
and in many important alloys.  Manganese in steel 
improves the rolling and furging and its strength 
toughness, stiffness, wear resistance, hardness, and 
hardenability. 

 
Metal any class of chemical elements as iron, gold, aluminum, 

etc., generally characterized by ductility, malleability, 
luster, and conductivity of heat and electricity. 

 
Metallic Minerals minerals with a high specific gravity and metallic luster, 

such as titanium, rutile, tungsten, uranium, tin, lead, iron, 
etc. which are good conductors of heat and energy. 

 
Metallurgical Chromite  chromite that is rich in Cr2O3 and Mg. 
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Metric Ton (MT) unit of mass and weight that is equal to 1,000 kilograms or 

2,204.6 avoirdupois pounds. 
 
Mineral a naturally occurring inorganic element or compound, 

having an orderly internal structure and characteristics, 
chemical composition, crystal form, and physical 
properties. 

 
Nickel hard, malleable, ductile, silver-white metallic elements of 

group VII of the periodic system, capable of taking a high 
polish; resistant to oxidation and attracted to magnets.  
Used in alloys, electroplating, and coinage. 

 
Ore a mineral or aggregate of minerals which contain sufficient 

grade and quantity to be mined and beneficiated at a 
profit.  The mineral or rock can be further described, 
depending on the major element contained, e.g., copper 
ore, gold ore, chromite ore, etc. 

 
Ore Concentrate or  the product as a result of beneficiation of ores to   
Concentrate increase their grades to marketable level, as in copper, 

lead, iron, chromite concentrate. 
 
Ore Reserve  refers to the volume of ore, at a specific  cut-off grade, that 

has been estimated through tunneling, drilling, and other 
means that can be mined and beneficiated at a profit. 

 
Positive Ore Reserve the reserve where tonnage is computed from dimensions 

revealed in outcrops, workings, and drill holes ; grade is 
computed with sufficient accuracy from the result of 
detailed sampling; the sites for inspection, sampling, and 
measurement are spaced so closely and the geologic 
character is so well defined that the size, shape, and 
mineral content are well-established. 

 
Possible Ore Reserve the reserve where tonnage and grade are computed from 

assumed projections beyond the positive and/or probable 
reserve based on broad knowledge of geologic character 
and for which there are few sites for inspection, sampling, 
measurement, to render it as a criterion of what may be 
expected as mining operations progress into further 
reaches. 

 
Probable Ore Reserve  the reserve where tonnage and grade are computed from 

assumed projections beyond the positive reserve through 
similar parameters; the sites for inspection, sampling, and 
measurement are further apart or less adequately spaced 
to ensure that they are high enough to assume continuity 
between points of projections, although lower than that for 
positive ore reserve. 
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Production the yield or output of a mine, metallurgical plant, or quarry. 
 
Proven Reserve   total of positive and probable reserves. 
 
Refractory Grade alumina-rich chromite (Al is equal or greater than 20 
Chromite percent). 
 
Zinc alustrous, bluish-white metallic element in group II of the 

periodic system.  Used in many alloys, including brass, 
bronze, nickel-silver, German silver, Babbitt or bearing 
metal, and as soft solder -- in die-casting alloys; in zinc 
zirconium alloy which is ferromagnetic at very low 
temperatures to galvanize from steel and other metals as 
protection against corrosion; in electroplating; in metal 
spraying; in photo-engravers plates and printing; in cable 
wrappings; in electric fuses; and in  zinc compounds. 
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APPENDIX TABLE 4a.  COPPER MONETARY ASSET ACCOUNT, USING THE NET PRICE METHOD AT 15% INTEREST RATE

1988 1989 1990 1991 1992 1993

 Opening Stock 50,698,544,846    67,585,674,579    49,076,213,633    38,897,488,171     -                    -               

 Extraction 930,724,076        830,815,885         583,706,455         240,868,662          -                    -               

 Other Accumulation 3,118,200,099      1,333,039,296      (3,385,064,212)     1,840,996,361       -                    -               

 Other Volume Changes

 Revaluation 14,699,653,709    (19,011,684,357)   (6,209,954,795)     (35,712,971,733)    -                    -               

 Closing Stock 67,585,674,579    49,076,213,633    38,897,488,171    4,784,644,138       -                    -               

Sources: Philippine Metallic Mineral Reserves, Mine Technology Division, MGB;
Integrated Annual Report, Mineral Economic and Policy Division, MGB;
Annual Survey of Establishments, NSO;
Mineral News Service, MGB; Group Estimates

APPENDIX TABLE 4b.  COPPER MONETARY ASSET ACCOUNT, USING THE EL SERAFY METHOD AT 5% INTEREST RATE

1988 1989 1990 1991 1992 1993

 Opening Stock 455,461,908        5,959,836,748      3,786,121,336      2,648,159,329       193,303,834      597,215        

 Extraction 49,808,018          69,425,739           42,572,736           15,713,220            851,078            13,177          

 Other Accumulation 166,871,547        111,393,197         (246,890,270)        120,098,567          (2,665,091)        300,647        

 Other Volume Changes

 Revaluation 5,387,311,311      (2,215,682,871)     (848,499,001)        (2,559,240,843)      (189,190,450)     1,991,920     

 Closing Stock 5,959,836,748      3,786,121,336      2,648,159,329      193,303,834          597,215            2,876,604     

Sources: Philippine Metallic Mineral Reserves, Mine Technology Division, MGB;
Integrated Annual Report, Mineral Economic and Policy Division, MGB;
Annual Survey of Establishments, NSO;
Mineral News Service, MGB; Group Estimates

APPENDIX TABLE 4c.  COPPER MONETARY ASSET ACCOUNT, USING THE EL SERAFY METHOD AT 10% INTEREST RATE.

1988 1989 1990 1991 1992 1993

 Opening Stock 4,989,956            316,743,619         192,739,401         113,472,987          4,049,519          7,168            

 Extraction 2,492,700            3,629,641             2,018,490             651,403                 17,805              61                 

 Other Accumulation 8,351,280            5,823,738             (11,705,741)          4,978,777              (55,755)             1,385            

 Other Volume Changes

 Revaluation 305,895,083        (126,198,316)        (65,542,183)          (113,750,842)         (3,968,792)        (500)              

 Closing Stock 316,743,619        192,739,401         113,472,987         4,049,519              7,168                7,993            

Sources: Philippine Metallic Mineral Reserves, Mine Technology Division, MGB;
Integrated Annual Report, Mineral Economic and Policy Division, MGB;
Annual Survey of Establishments, NSO;
Mineral News Service, MGB; Group Estimates

Note :  Refer to Table 15  for the Unit Resource Rent and Unit User Cost  used.

VALUE IN PESOS

VALUE IN PESOS

VALUE IN PESOS



1994

16,418,811,691    

105,554,816         

(39,565,922)          

-                       

16,273,690,954    

1994

2,876,604             

60,708                  

(22,756)                 

13,074,877           

15,868,016           

1994

13,591                  

69                         

(26)                       

(25)                       

13,471                  



APPENDIX TABLE 6a.  CHROMITE MONETARY ASSET ACCOUNT, USING THE NET PRICE METHOD AT 15% INTEREST RATE

1988 1989 1990 1991 1992 1993 1994

 Opening Stock -                986,540,507      1,004,657,224   1,297,623,817    -  - 5,844,851,327   

 Extraction -                10,062,638        12,906,809        11,484,091         -  - 25,432,447        

 Other Accumulation -                28,179,355        (176,568,528)     61,714,614         -  - 88,219,409        

 Other Volume Changes

 Revaluation -                -                     482,441,929      (366,159,128)      -  - -                    

 Closing Stock -                1,004,657,224   1,297,623,817   981,695,212       -  - 5,907,638,290   

Sources: Philippine Metallic Mineral Reserves, Mine Technology Division, MGB;
Integrated Annual Report, Mineral Economic and Policy Division, MGB;
Annual Survey of Establishments, NSO;
Mineral News Service, MGB; Group Estimates

APPENDIX TABLE 6b.  CHROMITE MONETARY ASSET ACCOUNT, USING THE EL SERAFY METHOD AT 5% INTEREST RATE

1988 1989 1990 1991 1992 1993 1994

 Opening Stock -                57,495,217        58,551,053        176,932,816      -               2,704              2,699                 

 Extraction -                586,447             1,359,849          1,183,965          -               9                     1,558                 

 Other Accumulation -                1,642,282          (18,603,094)       6,362,538          -               4                     5,403                 

 Other Volume Changes

 Revaluation -                -                     138,344,707      (125,993,056)     -               -                  714,393             

 Closing Stock -                58,551,053        176,932,816      56,118,333        -               2,699              720,937             

Sources: Philippine Metallic Mineral Reserves, Mine Technology Division, MGB;
Integrated Annual Report, Mineral Economic and Policy Division, MGB;
Annual Survey of Establishments, NSO;
Mineral News Service, MGB; Group Estimates

APPENDIX TABLE 6c.   CHROMITE MONETART ASSET ACCOUNT, USING THE EL SERAFY METHOD AT 10% INTEREST RATE

1988 1989 1990 1991 1992 1993 1994

 Opening Stock -                4,094,385          4,169,574          23,554,326        -               0                     0

 Extraction -                41,762               162,543             138,731             -               -                  0                       

 Other Accumulation -                116,951             (2,223,638)         745,531             -               -                  1                       

 Other Volume Changes

 Revaluation -                -                     21,770,933        (20,534,390)       -               -                  84                     

 Closing Stock -                4,169,574          23,554,326        3,626,736          -               0                     84                     

Sources: Philippine Metallic Mineral Reserves, Mine Technology Division, MGB;
Integrated Annual Report, Mineral Economic and Policy Division, MGB;
Annual Survey of Establishments, NSO;
Mineral News Service, MGB; Group Estimates

Note :  Refer to Table 15  for the Unit Resource Rent and Unit User Cost  used.

VALUE IN PESOS

VALUE IN PESOS

VALUE IN PESOS



APPENDIX TABLE 7a.  CHEMICAL CHROMITE PHYSICAL ASSET ACCOUNT (ORE FORM, IN METRIC TONS)

1988 1989 1990 1991 1992 1993 1994

 Opening Stock 2,800,000      2,800,000      3,089,000     2,800,000     1,336,017     1,322,635     2,875,607    

 Extraction 82,704           88,575          110995 108,797        68,550          11,079          -              

 Other Accumulation 82,704           377,575         (178,005)      (1,355,186)    55,168          1,564,051     -              

 Other Volume Changes

 Closing Stock 2,800,000      3,089,000      2,800,000     1,336,017     1,322,635     2,875,607     2,875,607    

Sources: Philippine Metallic Mineral Reserves, Mine Technology Division, MGB
Integrated Annual Report, Mineral Economic and Policy Division, MGB
Group Estimates

APPENDIX TABLE 7b.  CHEMICAL CHROMITE PHYSICAL ASSET ACCOUNT (METAL CONTENT, IN METRIC TONS)

1988 1989 1990 1991 1992 1993 1994

 Opening Stock 1,344,000      1,344,000      1,390,012     1,344,000     113,277        110,572        1,144,492    

 Extraction 8,849             8,477            9,856           10,608          6,026            974              -              

 Other Accumulation 8,849             54,489          (36,156)        (1,220,115)    3,321            1,034,894     -              

 Other Volume Changes

 Closing Stock 1,344,000      1,390,012      1,344,000     113,277        110,572        1,144,492     1,144,492    

Sources: Philippine Metallic Mineral Reserves, Mine Technology Division, MGB
Integrated Annual Report, Mineral Economic and Policy Division, MGB
Group Estimates

Note:      Refer to Tables 13 and 14 for the computation of the metal content of the stock of reserves and extraction.



APPENDIX TABLE 9a.  REFRACTORY CHROMITE PHYSICAL ASSET ACCOUNT (ORE FORM, IN METRIC TONS)

1988 1989 1990 1991 1992 1993 1994

 Opening Stock 11,883,540    9,625,528      11,151,840   9,798,813     8,242,447    8,476,234     6,417,589    

 Extraction 209,217         342,733         304,101        271,947        156,259       106,953        141,461       

 Other Accumulation (2,048,795)     1,869,045      (1,048,926)    (1,284,419)   390,046       (1,951,692)   627,243       

 Other Volume Changes

 Closing Stock 9,625,528      11,151,840    9,798,813     8,242,447     8,476,234    6,417,589     6,903,371    

Sources: Philippine Metallic Mineral Reserves, Mine Technology Division, MGB
Integrated Annual Report, Mineral Economic and Policy Division, MGB
Group Estimates

APPENDIX TABLE 9b.  REFRACTORY CHROMITE PHYSICAL ASSET ACCOUNT (METAL CONTENT, IN METRIC TONS)

1988 1989 1990 1991 1992 1993 1994

 Opening Stock 3,838,734      3,117,672      3,175,212     2,959,886     2,646,933    2,679,567     1,992,344    

 Extraction 39,563           69,061           62,067          55,939          31,939         28,974          38,138         

 Other Accumulation (681,499)        126,601         (153,259)       (257,014)      64,573         (658,249)      199,129       

 Other Volume Changes

 Closing Stock 3,117,672      3,175,212      2,959,886     2,646,933     2,679,567    1,992,344     2,153,335    

Sources: Philippine Metallic Mineral Reserves, Mine Technology Division, MGB
Integrated Annual Report, Mineral Economic and Policy Division, MGB
Group Estimates

Note:      Refer to Tables 13 and 14 for the computation of the metal content of the stock of reserves and extraction.



APPENDIX TABLE 10a.  NICKEL PHYSICAL ASSET ACCOUNT (ORE FORM, IN METRIC TONS)

1988 1989 1990 1991 1992 1993 1994

 Opening Stock 1,566,100,857     1,581,417,435   1,573,109,861   1,618,697,239   1,157,473,662   1,156,826,707   1,068,984,083    

 Extraction 444,600               658,400             608,100             557,200             593,900             346,900             431,000              

 Other Accumulation 15,761,178          (7,649,174)         46,195,478        (460,666,377)     (53,055)              (87,495,724)       (701,954)             

 Other Volume Changes

 Closing Stock 1,581,417,435     1,573,109,861   1,618,697,239   1,157,473,662   1,156,826,707   1,068,984,083   1,067,851,129    

Sources: Philippine Metallic Mineral Reserves, Mine Technology Division, MGB
Integrated Annual Report, Mineral Economic and Policy Division, MGB
Group Estimates

APPENDIX TABLE 10b.  NICKEL PHYSICAL ASSET ACCOUNT (METAL CONTENT, IN METRIC TONS)

1988 1989 1990 1991 1992 1993 1994

 Opening Stock 17,841,009       18,273,107     18,036,419     18,658,809     15,259,619     15,227,134     13,966,617     

 Extraction 10,670             15,802            14,594            13,373            14,254            8,326              10,344            

 Other Accumulation 442,768            (220,886)         636,984          (3,385,817)      (18,231)          (1,252,191)      (34,457)           

 Other Volume Changes

 Closing Stock 18,273,107       18,036,419     18,658,809     15,259,619     15,227,134     13,966,617     13,921,816     

Sources: Philippine Metallic Mineral Reserves, Mine Technology Division, MGB
Integrated Annual Report, Mineral Economic and Policy Division, MGB
Group Estimates

Note:      Refer to Tables 13 and 14 for the computation of the metal content of the stock of reserves and extraction.



APPENDIX TABLE 11a.  IRON PHYSICAL ASSET ACCOUNT (ORE FORM, IN METRIC TONS)

1988 1989 1990 1991 1992 1993 1994

 Opening Stock 182,352,108    182,352,108   192,452,108    192,450,308   182,530,674    481,092,574    481,092,574    

 Extraction -                  -                  -                  -                 -                  -                  -                  

 Other Accumulation -                  10,100,000     (1,800)             (9,919,634)      298,561,900    -                  (316,667,477)   

 Other Volume Changes

 Closing Stock 182,352,108    192,452,108   192,450,308    182,530,674   481,092,574    481,092,574    164,425,097    

Sources: Philippine Metallic Mineral Reserves, Mine Technology Division, MGB
Integrated Annual Report, Mineral Economic and Policy Division, MGB
Group Estimates

APPENDIX TABLE 11b.  IRON PHYSICAL ASSET ACCOUNT (METAL CONTENT, IN METRIC TONS)

1988 1989 1990 1991 1992 1993 1994

 Opening Stock 78,648,781     78,648,781     84,838,817      84,838,058     78,774,178      202,841,338    202,841,338    

 Extraction -                  -                  -                  -                 -                  -                  -                  

 Other Accumulation -                  6,190,036       (759)                (6,063,880)      124,067,160    -                  (128,394,775)   

 Other Volume Changes

 Closing Stock 78,648,781     84,838,817     84,838,058      78,774,178     202,841,338    202,841,338    74,446,563      

Sources: Philippine Metallic Mineral Reserves, Mine Technology Division, MGB
Integrated Annual Report, Mineral Economic and Policy Division, MGB
Group Estimates

Note:      Refer to Tables 13 and 14 for the computation of the metal content of the stock of reserves and extraction.



APPENDIX TABLE 12a.  MANGANESE PHYSICAL ASSET ACCOUNT (ORE FORM, IN METRIC TONS)

1988 1989 1990 1991 1992 1993 1994

 Opening Stock 1,395,730     1,394,786    1,394,786   1,391,186    1,397,586   1,586,516    1,587,716    

 Extraction 2,365            3,084           15,421       4,215          14,084       1,234           -              

 Other Accumulation 1,421            3,084           11,821       10,615        203,014      2,434           50,588        

 Other Volume Changes

 Closing Stock 1,394,786     1,394,786    1,391,186   1,397,586    1,586,516   1,587,716    1,638,304    

Sources: Philippine Metallic Mineral Reserves, Mine Technology Division, MGB
Integrated Annual Report, Mineral Economic and Policy Division, MGB
Group Estimates

APPENDIX TABLE 12b.  MANGANESE PHYSICAL ASSET ACCOUNT (METAL CONTENT, IN METRIC TONS)

1988 1989 1990 1991 1992 1993 1994

 Opening Stock 566,655        566,279       566,279      564,407      567,214      647,787       648,930      

 Extraction 1,221            1,592           7,960         2,176          7,270         637              -              

 Other Accumulation 845               1,592           6,088         4,983          87,843       1,780           67,856        

 Other Volume Changes

 Closing Stock 566,279        566,279       564,407      567,214      647,787      648,930       716,786      

Sources: Philippine Metallic Mineral Reserves, Mine Technology Division, MGB
Integrated Annual Report, Mineral Economic and Policy Division, MGB
Group Estimates

Note:      Refer to Tables 13 and 14 for the computation of the metal content of the stock of reserves and extraction.



APPENDIX TABLE 13.  SUMMARY OF  PHILIPPINE METALLIC  RESERVES IN ORE AND METAL FORM, BY COMMODITY, 1987-1994

Ore Form Weighted Metal Content Ore Form Weighted Metal Ore Form Weighted 
(In MT) Ave. Grade (In MT) (In MT) Ave. Grade (In MT) (In MT) Ave. Grade

PRIMARY GOLD Gm Au/Mt Gm Au/Mt
1987 80,802,724         1.95 158 20,753,868         3.94 82 101,556,592      240
1988 83,020,975         2.08 173 23,911,215         4.01 96 106,932,190      269
1989 82,782,072         2.01 166 27,199,476         3.54 96 109,981,548      262
1990 93,494,827         1.64 153 31,095,043         3.34 104 124,589,870      257
1991 106,455,521       1.66 177 39,512,946         2.59 102 145,968,467      279
1992 100,942,225       1.68 170 48,843,071         2.53 124 149,785,296      294
1993 117,284,763       1.84 216 63,547,600         2.56 163 180,832,363      379
1994 117,300,752       1.74 204 64,404,377         2.28 147 181,705,129      351

PRIMARY COPPER % Cu % Cu
1987 3,422,377,935    0.45 15,400,701     458,876,999       0.41 1,881,396     3,881,254,934   17,282,097      
1988 3,672,213,338    0.44 16,157,739     433,449,561       0.41 1,777,143     4,105,662,899   17,934,882      
1989 3,691,080,957    0.44 16,240,756     451,000,461       0.41 1,849,102     4,142,081,418   18,089,858      
1990 3,459,844,113    0.43 14,877,330     382,793,641       0.43 1,646,013     3,842,637,754   16,523,343      
1991 3,506,457,285    0.46 16,129,704     358,524,905       0.45 1,613,362     3,864,982,190   17,743,066      
1992 3,591,540,875    0.43 15,443,626     368,003,440       0.45 1,656,015     3,959,544,315   17,099,641      
1993 3,638,418,608    0.42 15,281,358     940,999,040       0.54 5,081,395     4,579,417,648   20,362,753      
1994 3,505,159,074    0.42 14,721,668     1,092,221,044    0.5 5,461,105     4,597,380,118   20,182,773      

REFRACTORY CHROMITE % Cr203 % Cr203
1987 5,160,352           31.03 1,601,257       6,723,188           33.28 2,237,477     11,883,540        3,838,734        
1988 4,168,087           31.25 1,302,527       5,457,441           33.26 1,815,145     9,625,528          3,117,672        
1989 4,633,238           30.08 1,393,678       6,518,602           27.33 1,781,534     11,151,840        3,175,212        
1990 5,270,710           29.86 1,573,834       4,528,103           30.61 1,386,052     9,798,813          2,959,886        
1991 4,189,496           31.13 1,304,190       4,052,951           33.13 1,342,743     8,242,447          2,646,933        
1992 4,403,283           30.2 1,329,791       4,072,951           33.14 1,349,776     8,476,234          2,679,567        
1993 4,874,269           30.92 1,507,124       1,543,320           31.44 485,220        6,417,589          1,992,344        
1994 5,446,311           31.03 1,689,990       1,457,060           31.8 463,345        6,903,371          2,153,335        

METALLURGICAL CHROMITE % Cr203 % Cr203
1987 10,408,496         32.73 3,406,701       4,731,522           28.09 1,329,085     15,140,018        4,735,786        
1988 10,391,767         32.71 3,399,147       4,634,897           27.74 1,285,720     15,026,664        4,684,867        
1989 10,442,581         32.84 3,429,344       4,702,306           28.07 1,319,937     15,144,887        4,749,281        
1990 8,646,150           27.86 2,408,817       4,526,018           26.67 1,207,089     13,172,168        3,615,906        
1991 11,797,688         31.99 3,774,080       5,753,964           30.26 1,741,150     17,551,652        5,515,230        
1992 12,773,829         30.77 3,930,507       7,989,147           32.41 2,589,283     20,762,976        6,519,790        
1993 11,278,276         29.52 3,329,347       8,427,127           33.53 2,825,616     19,705,403        6,154,963        
1994 10,992,017         29.1 3,198,677       9,249,552           31.3 2,895,110     20,241,569        6,093,787        

CHEMICAL CHROMITE % Cr203 % Cr203
1987 2,800,000           48 1,344,000       2,800,000          1,344,000        
1988 2,800,000           48 1,344,000       2,800,000          1,344,000        
1989 2,885,000           47.12 1,359,412       204,000             15 30,600          3,089,000          1,390,012        
1990 2,800,000           48 1,344,000       2,800,000          1,344,000        
1991 1,332,017           8.36 111,357          4,000                 48 1,920           1,336,017          113,277           
1992 1,322,635           8.36 110,572          1,322,635          110,572           
1993 2,875,607           39.8 1,144,492       2,875,607          1,144,492        
1994 2,875,607           39.8 1,144,492       2,875,607          1,144,492        

NICKEL %  Ni %  Ni
1987 1,481,354,059    1.13 16,739,301     84,746,798         1.3 1,101,708     1,566,100,857   17,841,009      
1988 1,478,060,994    1.13 16,702,089     103,356,441       1.52 1,571,018     1,581,417,435   18,273,107      
1989 1,480,153,559    1.13 16,725,735     92,956,302         1.41 1,310,684     1,573,109,861   18,036,419      
1990 1,529,279,478    1.14 17,433,786     89,417,761         1.37 1,225,023     1,618,697,239   18,658,809      
1991 1,147,604,873    1.31 15,033,624     9,868,789           2.29 225,995        1,157,473,662   15,259,619      
1992 1,148,924,112    1.31 15,050,906     7,902,595           2.23 176,228        1,156,826,707   15,227,134      
1993 1,061,394,588    1.3 13,798,130     7,589,495           2.22 168,487        1,068,984,083   13,966,617      
1994 1,063,003,376    1.3 13,819,044     4,847,753           2.12 102,772        1,067,851,129   13,921,816      

IRON % Fe % Fe
1987 169,842,108       41.66 70,756,222     12,510,000         63.09 7,892,559     182,352,108      78,648,781      
1988 169,842,108       41.66 70,756,222     12,510,000         63.09 7,892,559     182,352,108      78,648,781      
1989 174,342,108       42.17 73,520,067     18,110,000         62.5 11,318,750   192,452,108      84,838,817      
1990 174,340,308       42.17 73,519,308     18,110,000         62.5 11,318,750   192,450,308      84,838,058      
1991 170,020,674       41.69 70,881,619     12,510,000         63.09 7,892,559     182,530,674      78,774,178      
1992 370,839,764       45.19 167,582,489   110,252,810       31.98 35,258,849   481,092,574      202,841,338    
1993 370,839,764       45.19 167,582,489   110,252,810       31.98 35,258,849   481,092,574      202,841,338    
1994 151,915,097       43.81 66,554,004     12,510,000         63.09 7,892,559     164,425,097      74,446,563      

MANGANESE % Mn % Mn
1987 1,287,730           39.83 512,903          108,000             49.77 53,752          1,395,730          566,655           
1988 1,286,786           39.83 512,527          108,000             49.77 53,752          1,394,786          566,279           
1989 1,286,786           39.83 512,527          108,000             49.77 53,752          1,394,786          566,279           
1990 1,286,186           39.82 512,159          105,000             49.76 52,248          1,391,186          564,407           
1991 1,292,586           39.84 514,966          105,000             49.76 52,248          1,397,586          567,214           
1992 1,225,871           38.96 477,599          360,645             47.19 170,188        1,586,516          647,787           
1993 1,225,771           39.03 478,418          361,945             47.11 170,512        1,587,716          648,930           
1994 1,249,675           42.16 526,863          388,629             48.87 189,923        1,638,304          716,786           

Source: Philippine Metallic Mineral Reserves, Mine Technology Division, MGB.
Note:    Metal Content of Total Reserve = (Positive reserve * weighted average grade) + (Probable reserve * weighted average grade).

TYPE OF MINERAL
POSITIVE RESERVE PROBABLE RESERVE TOTAL RESERVE



APPENDIX TABLE 14.  VOLUME OF EXTRACTION IN ORE AND METAL FORM, BY COMMODITY, 1988-1994

Ore Form     Weighted   Metal Content  
(In Metric Tons) Ave. Grade (In Metric Tons)

PRIMARY GOLD Gm Au/Mt
1988 5,355,906                   1.1 6
1989 5,581,765                   1.07 6
1990 3,189,152                   0.94 3
1991 3,380,589                   0.9 3
1992 3,865,449                   0.57 2
1993 2,871,598                   2.93 8
1994 3,443,929                   2.27 8

PRIMARY COPPER % Cu
1988 66,129,925                 0.42 277,746                   
1989 65,736,617                 0.39 256,373                   
1990 57,598,691                 0.4 230,395                   
1991 47,078,346                 0.39 183,606                   
1992 42,091,493                 0.37 155,739                   
1993 36,482,635                 0.41 149,579                   
1994 30,444,179                 0.43 130,910                   

REFRACTORY % Cr203
1988 209,217                      18.91 39,563                     
1989 342,733                      20.15 69,061                     
1990 304,101                      20.41 62,067                     
1991 271,947                      20.57 55,939                     
1992 156,259                      20.44 31,939                     
1993 106,953                      27.09 28,974                     
1994 141,461                      26.96 38,138                     

METALLURGICAL % Cr203
1988 67,800                        9.6 6,509                       
1989 136,296                      11.56 15,756                     
1990 193,484                      11.93 23,083                     
1991 108,000                      13.67 14,764                     
1992 51,219                        16.89 8,651                       
1993 15,856                        16.89 2,678                       
1994 13,575                        16.89 2,293                       

CHEMICAL CHROMITE % Cr203
1988 82,704                        10.7 8,849                       
1989 88,575                        9.57 8,477                       
1990 110,995                      8.88 9,856                       
1991 108,797                      9.75 10,608                     
1992 68,550                        8.79 6,026                       
1993 11,079                        8.79 974                          
1994 -                              -                           

NICKEL %  Ni
1988 444,600                      2.4 10,670                     
1989 658,400                      2.4 15,802                     
1990 608,100                      2.4 14,594                     
1991 557,200                      2.4 13,373                     
1992 593,900                      2.4 14,254                     
1993 346,900                      2.4 8,326                       
1994 431,000                      2.4 10,344                     

MANGANESE % Mn
1988 2,365                          51.62 1,221                       
1989 3,084                          51.62 1,592                       
1990 15,421                        51.62 7,960                       
1991 4,215                          51.62 2,176                       
1992 14,084                        51.62 7,270                       
1993 1,234                          51.62 637                          
1994 -                              -                           

Source  :    Consolidated Monthly Production Reports of Individual Mining Firms, 

                       Mineral Economic and Policy Division, MGB.
Note:         Extraction (metal content)  =  extraction (ore form)  * weighted average grade

EXTRACTION
TYPE OF MINERAL



APPENDIX TABLE 15.  COMPUTED UNIT RESOURCE RENT AND UNIT USER COST 
BY COMMODITY, 1987-1994, (IN PESOS)

UNIT RESOURCE RENT UNIT USER COST UNIT USER COST
(NPM, r = 15%) (ESM, r = 5%) (ESM, r = 10%)

GOLD
1987 15 62,394,341                      29,116,403             13,567,594               
1988 20 63,855,824                      11,804,804             4,451,322                 
1989 20 33,609,091                      6,066,755               2,315,641                 
1990 39 19,258,664                      1,708,264               264,893                    
1991 43 (43,811,217)                     (2,141,428)              (274,252)                  
1992 39 (66,296,482)                     (3,731,556)              (587,232)                  
1993 63 41,424,069                      1,049,439               53,517                     
1994 53 86,639,445                      6,291,348               515,928                    

COPPER
1987 96 2,934                               26.3546 0.2887
1988 62 3,768                               332.3042 17.6608
1989 63 2,713                               209.2952 10.6546
1990 67 2,354                               160.2678 6.8674
1991 82 270                                  10.8946 0.2282
1992 94 (154)                                0.0349 0.0004
1993 126 (142)                                0.1413 0.0004
1994 151 806                                  0.7862 0.0007

CHROMITE
1987 48 (238) (19.8390) (2.0650)
1988 81 (291) (4.7404) (0.1050)
1989 56 108 6.2860 0.4476
1990 42 164 22.3406 2.9741
1991 58 119 6.7813 0.4383
1992 111 (207) (1.4234) (0.0079)                    
1993 217 (7) 0.0003 0.0000
1994 194 629 0.0768 0.0000

Notes:  
        1.  To estimate the  Unit Resource Rent (UR) using the Net Price Method (NPM): 
                      
    R CE/ASE  = NOS CE/ASE-  r(FA CE/ASE )

R MGB      =  (R CE/ASE  / Gross Output CE/ASE )  *  value of production MGB

Unit Resource Rent (UR)  =  R MGB  / volume of production MGB

              where:    R CE/ASE   =  Resource Rent, CE/ASE based
R MGB         =  Resource Rent, MGB based
NOS CE/ASE   =  Net operating surplus, CE/ASE based
FA CE/ASE       =  Annualized value of fixed assets
r                    =  Rate of return on money invested on fixed assets.

        2.  To estimate the Unit User Cost or Depletion Factor using the El Serafy (ESM) or User Cost Method (UCM):

                                         1
R-X = R CE/ASE  *  -------------
                                  (1+r) n+1

R-X MGB     =  (R-X CE/ASE  / Gross Output CE/ASE )  *  value of production MGB

Unit User Cost (UUC)  =  R-X MGB / volume of production MGB

               where: R-X  = Depletion factor
R     = Net operating surplus
X     = True income
(1+r) n+1  = capital component

r         =  Discount rate
n        =  Life index, computed as total reserve over extraction.

        3.  The derived unit resource rent and the unit user cost  were applied to the resource and
              depletion in the physical asset account in metal content to arrive at their monetary values
              using the NPM and ESM or UCM, respectively.

LIFE INDEX



APPENDIX TABLE 16a.  1992 COMBINED ORE RESERVES OF LARGE-SCALE MINES 
(LSMs) AND SMALL-SCALE MINESs (SSMs), IN METRIC TONS

Opening Stock 145,968,467              83,003,691         228,972,158       

Extraction 3,865,449                  1,158,691           * 5,024,140           

Other Accumulation 7,682,278                  -                     7,682,278           

Other Volume Changes

Closing Stock 149,785,296              81,845,000         ** 231,630,296       

APPENDIX TABLE 16b.  METAL CONTENT OF THE 1992 COMBINED ORE RESERVES 
OF LARGE-SCALE MINES (LSMs) AND SMALL-SCALE MINES (SSMs), IN METRIC TONS

Opening Stock 279                            84                       363                     

Extraction 2                                8                         10                       

Other Accumulation 17                              (0)                       17                       

Other Volume Changes

Closing Stock 294                            76 370                     

*     Based on the 1997 study of E. B. Santelices for ENRA-IEMSD, " Estimation of Production, Tons 
      Mined and Tailings Generated by the Small-scale Mining Activity,1992."
**   Based on the 1997 study of Dr. R. S. Javelosa for ENRA-IEMSD, "Estimation of the Geologic 
      Mineral Reserves of the Small-scale Mines in the Philippines, 1992."

Assumptions/Considerations:
     1.  For the closing stock in ore form of small-scale mines, the indicated ore reserve was 
          considered.
     2.  The opening stock of SSMs in ore form and its metal content were computed by 
          adding the extraction and the closing stock in ore form and metal content, respectively.
     3.  The metal content of the closing stock and the extraction were computed,  using the weighted  
          average grade of the indicated ore reserves and the tons mined from the study of R.Javelosa
          and E. Santelices, respectively.

LARGE-SCALE SMALL-SCALE TOTAL

SMALL-SCALELARGE-SCALE TOTAL
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A. INTRODUCTION 
 
 
 It is necessary to re-examine the standard national accounting techniques in 
order to accurately identify and include environmental concerns into macroeconomic 
analyses and policy formulation.  The commonly used measure for growth is the gross 
domestic product (GDP), of which a number of shortcomings have been raised, e.g., 
neglect of explicit distribution, and most importantly, environmental degradation and 
natural resource depletion.  To overcome this shortcoming in the currentl y used 
accounting system, there is a need to come up with a System of National Accounts (SNA) 
that yields environmentally adjusted net domestic products.  The United Nations has 
developed a framework referred to as the System of Integrated Environmental and 
Economic Accounting (SEEA).  Its objective is to integrate environmental data sets with 
the existing national accounts information, while maintaining SNA concepts and principles 
(Munasinghe, 1993). 
 
 This study looks into the existing stocks of water resources in the country and 
measures the usage of, additions into, and withdrawals from, those stocks, i.e., the 
determination of both the natural supply and consumption patterns.  Accounting for the 
water resources will identify the areas of possible depletion, as well as the degradation of 
water quality, factors that will have impacts on the country’s development plans and on 
the people’s welfare.  
 
 
 

B. WATER RESOURCES  
 
 
B.1. Characteristics 
 
 Ebarvia (1996) enumerates the water’s different characteristics, which make it 
different from the other natural resources.  First, water production involves economies of 
large scale; and these are evident in water storage, conveyance, and distribution.  
Secondly, water is mobile.  Water occurs both as stock and as flow.  Surface water tends 
to flow, evaporate, transpire, and seep, while groundwater exists as a stock usually 
subject to recharge flows.   
 
 Third, water is not entirely consumed by any particular user but by many and 
varied entities.  Lastly, water is nearly a universal solvent.  It assimilates water and 
pollutants. 
 
 
B.2. Hydrological Concepts 
 

Everything is connected to everything else in an ecosystem, which makes the 
analysis more difficult (Rogers, 1993).  Climate shapes the physical and biological 
environments (e.g., freshwater ecosystem), which, in turn, influence the state of the 
atmosphere.  It also affects human activities, as well as economic and social conditions 
(non-climatic factors), which consequently affect the climate, e.g., weather and moisture 
cycle and other geochemical cycles.  There exists a relationship between land use and 
water resources. 
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As opposed to the man-made resources, Howe (1979) points out that 
“traditional usage confines the term [natural resources] to naturally occurring 
resources and systems that are useful to humans or could be under plausible 
technological, economic, and social circumstances.”  Thus, resources are only 
resources when they are useful to people -- when their existence or possession, 
or use is of value to some human beings, where value includes aesthetic and 
spiritual values. (Rogers, 1993, p. 75) 

  
 
 The world’s supply of freshwater is maintained through the hydrologic cycle, which 
involves the processes of transferring water from the sea and other bodies of water to the 
land and back to the sea again.   
 

This concept is fundamental to the understanding of the freshwater ecosystem.  
The first stage in the hydrologic cycle is the evaporation of water from the oceans.  
Through the moving air masses, the vapor is carried over the continents.  If the vapor is 
cooled to its dew point, it condenses into visible water droplets, forming clouds or fog.  
Under favorable meteorological conditions, these droplets grow large enough to fall on 
earth as  precipitation.  About two-thirds of the precipitation that reaches the land surface is 
returned to the atmosphere by evaporation from water surfaces, soil, and vegetation, and 
through the plant transpiration.  The remainder of the precipitation returns ultimately to the 
ocean through surface or underground channels.  

 
From these two types of sources, groundwater and surface water, available 

supplies are derived.  Surface water consists of freshwater that flows and collects in rivers, 
lakes, or reservoirs.  Groundw ater, on the other hand, collects in porous layers of 
underground rocks, known as aquifers.  A great portion of this water is accumulated over 
geologic time and is renewed by rain percolation.  Because of its location, groundwater 
cannot be easily recharged (or not at all), once it is depleted.  Thus, resource 
sustainability depends on proper management so that the available water supply will not 
be withdrawn above the replenishment levels.  

 
 Figure 1 shows the impacts of natural (climatic) influences and man-made 
activities on the availability of water resources. 

C l i m a t i c  C h a n g e

Non-c l ima t i c
in f l uences

L a n d  U s e   c h a n g e

S u r f a c e G r o u n d - D o m e s t i c Indus t r ia l Ag r i cu l t u ra l
W a t e r wa te r

W a t e r  S u p p l y W a t e r  D e m a n d

W a t e r  r e s o u r c e  a v a i l a b i l i t y

 
 
Source:  Newson, 1994 (after Arnell, et al., 1990) 
 
 

FIGURE 1.  INFLUENCES ON WATER RESOURCES 
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Table 1 presents the major differences between the two types of water resources 
cited above. 
 
 

TABLE 1.   MAIN DIFFERENCES BETWEEN SURFACE WATER AND GROUNDWATER 
 
 

 CHARACTERISTICS SURFACE WATER                GROUNDWATER 

 Temperature  Varies with season           Relatively constant 
 
 Turbidity, SS  Level variable           Low or nil 
 (true or colloidal)  sometimes high           (Except in karst soil) 
 
 Colour   Due mainly to SS           Due to dissolved solids  
    (clays, algae)           (e.g. humic acids) 
    except in very soft    
    or acidic waters    
 
 Mineral Content  varies with soil,            Largely constant, 
    rainfall, effluents, etc.           generally and appreciably 
                                higher than in surface water 
                 from the same area 
 
 Divalent Iron (Fe) and  Usually none, except           Usually present 
 Manganese (Mn)                  at the bottom of lakes 
    or ponds in the process 
    of eutrophication 
 
 Aggressive                                Usually none           Often present in quantities 
                 Carbon Dioxide (CO2)  
 
 Dissolved Oxygen (O2) Often near saturation          Usually none at all 
    level.  Absent in very  
    polluted waters 
 
 Hydrogen Sulfide (H2S) Usually none           Often present 
 
 Ammonia (NH4)  Found only in polluted          Often found, without 
    water             being a systematic index  
                 of bacterial pollution 
 
 Nitrates   Level generally low            Level sometimes high 
 
 Silica   Usually moderate            Level often high 
    Proportions 
 
 Mineral and Organic Present in the water            Usually none, but any 
   Micropollutants  of developed countries           accidental pollution lasts 
    but liable to disappear           a very long time 
    rapidly once the source 
    is removed 
 
 Living Organisms  Bacteria (some pathogenic),            Iron bacteria frequently  
    viruses, plankton (animal           found 
    and vegetable) 
 
 Chlorinated Solvents Rarely present            Often present 
 
 Eutrophic Nature  Often, increased by            None 
    high temperature    

       
      Source:  Cuaderes, 1995   
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C. SIGINIFICANCE OF PHILIPPINE WATER 
RESOURCES 

 
 
 The Philippines is abundantly endowed with water resources . The country has 
about 421 principal rivers, with drainage areas ranging from 40 to 25,469 square 
kilometers, 59 natural lakes, numerous individual streams and four major groundwater 
reservoirs, whose areas range from 6,000 to 10,200 square kilometers, which, when 
combined with other smaller reservoirs identified, would aggregate to an area of about 
50,000 square kilometers.   
 
  If one were to add up the available supply of freshwater and compare it with the 
demand, supply will exceed the demand.  Though encouraging, this is also misleading 
because it masks the impact of the growing demand.  However abundant the water 
resources in the country may be, there is still a tendency for them to become scarce.  
There is a need to properly manage them so as to optimize their development in meeting 
the changing patterns of consumption and increased use.  Certain areas are already 
experiencing water scarcity.  Due to temporal and geographic variations, water may not 
be available at the right time and place and seasonal water shortages may, therefore, 
occur.  As a result, the dependable streamflow of water that would be available 80-90 
percent of the time will be lower than the total runoff. 
 
 Furthermore, changes in the land use patterns, e.g., conversion of watersheds, 
rapid urbanization, and increasing discharges of untreated wastes and various pollutants 
also affect the availability of water for human consumption.  For example, the rivers in 
Metro Manila are heavily polluted and are fit only for navigation.  Hence, their potential as 
sources of water supply is then forfeited. Therefore, the Metropolitan Waterworks and 
Sewerage System (MWSS) has to get its water supply from Angat River, which is located 
in another river basin.  Metro Manila, Cebu, Bulacan, Pampanga, Capiz, and Sorsogon 
are considered as representative areas where the range of problems, regarding the 
deterioration of water quality in wells yielding saline water, is present (NEPC, 1987). 
 
 The result of the First National Assessment (FNA) on Philippine Water Resource, 
19761 reveals that the estimated water withdrawals for 1990 was 287 mcm/day.  The 
water withdrawals per sector were as follows: agricultural, 249 mcm/day; industries, 23 
mcm/day; domestic and municipal, 15 mcm/day.  The projected water demand for the 
year 2000 is estimated to be 507 mcm/day distributed as follows: agricultural, 402 
mcm/day; industries, 83 mcm/day; and domestic and municipal, 22 mcm/day (Villenas, 
1996).  
 
 The first assessment also reveals that the country has adequate water resources 
to meet the projected demands up to the year 2000.  The water quantity situation is 
generally good and agriculture would then be the heaviest water user among the water-
using sectors.  Comparison of surface water flows as against the projected withdrawals 
showed that only three regions, the Central Luzon, Western Visayas and Central Visayas 
Regions, will have long-run surface water problem.  Rain and groundwater would then 
extensively be used in Visayas and Mindanao Regions. 
  

                                                                 
1  The objective of this report is to assess the water supply-demand situation of the country’s Water Resources 
Regions in order to keep the government and the public informed of the current and projected regional and 
national water and related land resources developments.  The assessment was approached basically on a 
quantitative dimension, by comparing available statistics on water supplies with that of current and projected 
water requirements.  The comparisons were made, using 1975 as the base year and the year 2000 A.D. as the 
time horizon.  
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The Water Code of the Philippines and its implementing rules and regulations 
incorporate the basic water policies.  The following are the basic water policies being 
implemented: 
 
1. The authority and responsibility for the control, conservation, protection, 

development, and regulation of the utilization of the country’s water resources 
belong to the state.  These water resources include, among others, groundwater, 
surface water, and water in the atmosphere. 

 
2. Priorities in the use and development of water resources shall reflect current 

water usage and also be responsive to the changing demands for water  
occurring under developing conditions. 

 
3. All water development projects shall be undertaken on a multipurpose concept, 

using the river basin, or closely related river basin approach.  Single-purpose 
projects shall be implemented only when they are compatible with the 
multipurpose concept and can be incorporated into the contemplated basin-wide 
development program. 

 
4. The identifiable beneficiaries of water resources development projects shall bear 

an equitable share of repayment costs, commensurate with the beneficial use to 
be derived from the project. 

 
5. A continuing program of basic data collection, manpower development, and 

research shall be maintained since these are indispensable components of water 
resources development. 

 
6. The NWRB shall formulate the guidelines, procedures, programs, rules and 

regulations to implement the policies on water resources. 
 
 
 

D. CONCEPTUAL FRAMEWORK 
 
 
D.1. Scope and Coverage 
 
 

This study on water resources accounting is limited to freshwater only.  Coastal 
water will be dealt with after the freshwater asset accounts are completed.  Marine water 
in the Philippines is identified to have more use for navigation and, therefore, not 
considered in this preliminary undertaking. 
 
 The compilation of the asset accounts for water resources covers the physical, 
i.e., both the quantitative and qualitative aspects of water, and the monetary accounts.  
The accounting period for the groundwater resource started in 1988 and ended in 1994, 
while only the years 1988 to 1993 are covered for the surface water. 
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D.2. Asset Account 
 
D.2.1.  Physical Accounts 

 
Figure 2 shows the physical accounts framework for surface water and 

groundwater.  
 
 

 
 

   FIGURE 2.  PHYSICAL ASSET ACCOUNT FRAMEWORK FOR WATER RESOURCES 
 
 
D.2.1.1.  Opening and Closing Stocks 

 
The opening and closing stocks refer to the volume of water available at the 

beginning and ending of the accounting period, respectively.  For groundwater resources, 
the aquifers’ hydrogeological characteristics determine the water-bearing capacity and the 
safe yield.  In the streamflow stage of the hydrologic cycle, water from a given drainage 
basin is usually concentrated in a single channel.  It is, therefore, possible to measure the 
entire quantity of water in this phase of the cycle as it leaves the basin.  For the surface 
water resources, the runoff in the basin is the basis of the mean water supply and 
dependable streamflow. 
 
 

D.2.1.2.  Changes in Quantity and Other Accumulation 
 
Changes in stock of water are brought about by abstraction (withdrawal) of water 

for industrial, agricultural or household use, and other accumulation.  The latter includes 
transfer of water from the environment to economic use and replenishment by natural 
recharge or human activity (artificial recharge). 

 Opening Stock  Volume    Volume  

     - runoff or streamflow        - depth of water table  

 Changes in Quantity
     Reduction or  Water Diversion  Water Withdrawal

      Withdrawals       for Consumptive Uses       For Consumptive Uses
     - agricultural      - agricultural

     - domestic      - domestic
     - industrial      - industrial

Other Accumulation

     Addition (or recharge)  Basin Recharge Recharge
    - dependable streamflow

 Other Volume Changes  Due to Natural Disasters  Due to Natural Disasters

    - volcanic eruption     - volcanic eruption
    - earthquakes     - earthquakes

 Closing Stock  Volume    Volume  

    - runoff or streamflow       - depth of water table   

 Changes in Quality     - siltation and sedimentation     - salt water intrusion
    - contamination by pollutants     - contamination by pollutants

ACCOUNT SURFACE WATER GROUNDWATER
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a)   Groundwater  -  The concept of safe yield has been used to express the 
quantity of groundwater that can be withdrawn without impairing the aquifer as a 
resource, causing contamination or creating economic problems from increased pumping 
lift.  Lowering the water table during dry periods is not a clear evidence that the safe yield 
has been exceeded; but a continuing decline even during rainy periods warns of 
excessive withdrawals.2  The growing demand in the face of low recharge rates indicates 
that the resource is being mined, eventually leading to the depletion of the resource.  In 
coastal areas, over extraction causes the recharging or influx from the sea or salt-water 
intrusion, resulting in the abandoning of existing wells, digging deeper in search of 
freshwater aquifiers, or in additional treatment costs.  

 

The safe withdrawal from a groundwater reservoir is equal to the annual 
recharge, less the unavoidable natural discharge: 

 

Safe yield  =  P - R - Eact  - G0 

 

where P and Eact  are the mean annual precipitation and evapotranspiration, respectively, 
from a tributary to the aquifer; R  is the mean annual runoff from the tributary area, and G0  
is the net mean annual subsurface discharge from the aquifer.  The general problem 
cases (Newson, 1994)  are: 

• aquifers in which safe yield is limited by the availability of water for recharge 
• aquifers in which safe yield is limited by the transmissivity of the aquifer 
• aquifers in which safe yield is limited by potential contamination. 

 
 A model of an aquifer is given by the following equation: 
 

A S
H
t

R W W⋅ ⋅ = + −
∆
∆

α   

 
where A is the area of the aquifer; S is the storativity coefficient; H is the depth of the 
water table; α is the return flow coefficient; R is the recharge; and W is the withdrawal or 
pumping from the aquifer (Gisser, 1983).  Any changes in the recharge rates or in the 
volume of withdrawals will affect the depth of the water table, H.  During the period ∆t, the 
water table had been lowered by ∆H .  The vertical distance between the water table, H , 
and the pumping elevation, PE, termed the lift, increases over time as the water level 
declines.  Correspondingly, the wells’ pumping efficiency declines as the lift increases.  
Thus, the falling water levels result in rising marginal pumping cost. 

 

                                                                 
2  Economists define overexploitation as any extraction or pumping rate in excess of that which yields the 
maximum present value of net benefits.  Thus, annual recharge (or safe yield) does not define the economic 
optimum pumping rate.  Economic approaches call for some utilization of groundwater stocks if demand so 
requires, but scaling back extraction rates as the aquifer becomes depleted, or as long as the present value of 
net benefits (benefits less costs) is maximised (Young, 1992).  The present value of the water resource is 
estimated as: 

PV
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 , where PV0 is the present value of the resource; Nt is the total unit value 

(benefits less costs) of the resource; Qt is the quantity exploited at period t, r is the discount rate, and T is the life 
of the resource or asset.  
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1.  Withdrawals - Extraction or pumping activities are the main causes of 
large outflows from the aquifers.  Because of lower initial capital costs (as compared to the 
construction of reservoirs and distribution systems in the case of surface water), groundwater 
has traditionally been used to meet the demand of domestic, commercial, and industrial 
sectors. 

 
2.   Recharge - The main source of groundwater is precipitation (or 

rainfall), which may penetrate the soil directly to the groundwater, or may enter surface 
streams, and percolate from these channels to the groundwater.  It should be 
emphasized that the groundwater has the lowest priority on the water from precipitation.  
This low priority is an important facto r in limiting the utilization rates of the groundwater.  
Depression storage and soil moisture must be satisfied before any large amount of water 
can percolate to the groundwater.  Moreover, geologic conditions determine the path by 
which water from precipitation reaches the saturation zone or the water table.  If the water 
table is near the surface, there may be a considerable percolation through the soil.  Only 
prolonged periods of heavy precipitation can supply large quantities of water for 
groundwater recharge.  Relatively impermeable layers above the water table may also 
prevent such direct percolation.  In some cases, however, groundwater systems may be 
seasonally recharged from surface streams. 
 

b)   Surface Water -  A river basin is the area tributary to a given point on a stream 
and it is separated from adjacent basins by a divide or ridge, which can be traced on 
topographic maps.  Catchment and watersheds are areas that supply storage reservoirs.  
For catchment calibration, the following components require measurement: 

• streamflow  
• precipitation 
• evaporation 
• soil moisture 
• groundwater 

 
1.   Withdrawals  -  Those types of human uses of water which normally take 

place away from the natural hydrologic system may also be called offstream uses.  Since they 
typically involve consumption, they may further be distinguished as consumptive uses.  The 
dependable streamflow is used as the basis for the water volume that would be available for 
withdrawal or consumptive uses.  Other types of water usage that may not require the water 
to leave the natural hydrologic system are labeled instream water uses.  Hydroelectric power 
generation and waterways transportation are some examples of these. Since instream uses 
often involve little or no physical loss of quantity of water, they are also called non-consumptive 
uses. 
 

2.   Recharge  -  For surface water, the volume of runoff can be estimated 
by the following equation: 
 

R  =  P - L - G;  therefore L = P - G - R 
 

where R is direct runoff; P is precipitation; L is basin recharge; and G  is groundwater 
accretion, all in units of depth over the drainage area.  The runoff available for 
consumption may be distinguished into the mean water supply with 50 percent probability of 
occurrence; and the dependable streamflow which has 80 percent probability of occurrence. 
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D.2.1.3.  Other Volume Changes 
 
 Other changes in the water volume may be a result not of man-made activities, but 
are due to the impacts of natural disasters (e.g., earthquakes, volcanic eruption, flooding, 
etc.), which are non-economic in nature. 

 
 

D.2.1.4.  Change in Quality 
 
 Water bodies provide environmental service using them as receptacle of wastes as 
a non-consumptive use.  However, this leads to the deterioration of the water quality, which 
further aggravates the availability of water for consumptive purposes.  The following are the 
main problems affecting the water resources: 
 

a. groundwater --  salt water intrusion, leachate from wastes  
b. surface water --  pollution, siltation, and sedimentation. 
 
 
 
D.2.2.  Monetary Accounts 

 
 The monetary accounts consider both the quantitative and qualitative changes of 
water resources.  Under this type of account, the opening and closing stocks and other 
volume changes are the counterparts of the same items in the physical accounts, valued 
in peso terms.  Depletion is the equivalent value of the difference between water 
withdrawal and recharge.  If withdrawal is greater than the recharge, then there is 
depletion; otherwise no depletion is recorded.  Degradation, on the other hand, reflects 
the change in market value of water due to change in quality.  Lastly, revaluation records 
the holding gains and losses due to changes in price.  
 

Figure 3 presents the monetary asset accounts for water resources. 

 

 

FIGURE 3.  MONETARY ASSET ACCOUNTS FRAMEWORK 

Opening Stock 

Depletion (-)
  Changes in Quantity (-)
  Other Accumulation (+)

Degradation (-)

Other Volume Changes (+/-)

Revaluation 

Closing Stock 
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E. OPERATIONALIZING THE FRAMEWORK 
 
 
E.1. Sources of Data 
 
  

The 1976 FNA was the base data for the country’s water stock.  The streamflow 
data from the 1990 National Economic Development Authority (NEDA) study was used to 
update the FNA result.  The surface water stocks were also updated using the Bureau of 
Research and Standards, Department of Public Works and Highways (BRS, DPWH) 
streamflow data.  The Philippine Atmospheric, Geophysical, and Astronomical Services 
Administration (PAGASA) provided the basic data for recharge.  Water distribution by 
major sector was taken from LWUA.  Per-capita requirements for Metro Manila and the 
other regions were derived from MWSS and LWUA respectively.  The price of water used 
are from LWUA, MWSS and NWRB. 

 
 A number of reports and data from various agencies have been reviewed but 
most of the information found relevant to the study have been derived from a smaller 
number of key documents and most of them need some refinements and assumptions.  
These assumptions are also lifted from some studies. 
 
 To enable the management units, which have been tasked with the  
comprehensive planning of water resources development, to support the regional basins, 
the then National Water Resources Council (NWRC), now National Water Resources 
Board (NWRB) divided the Philippines into 12 water resources regions (see Appendix 
Figure 1, page 215).  Major considerations in this regionalization are the hydrological 
boundaries defined by physiographic features and homogeneity in the climate of different 
parts of the country.  Generally, these water resources regions correspond to the 
country’s existing political regions that have been drawn from institutional considerations.  
Minor deviations, dictated primarily by hydrological boundaries, affect only the Ilocos, 
Cagayan Valley, and Central Luzon regions in Luzon and the Northern Mindanao region 
in Mindanao.  The present study made use of these 12 regions in the compilation of the 
asset accounts.  Appendix Figures 2 and 3 (pages 217 and 218) show the regional 
average annual runoff (50 and 90 percent availability, respectively) while Appendix Figure 
4 (page 219) shows the groundwater resources map. 
 
 
E.2. Estimation Methodology  
 
 

E.2.1. Physical Asset Accounts 
 
 In dealing with the physical accounts, the water resource, classified into the 
groundwater stocks and surface water flows, was estimated for each region before 
assembling the environmental accounts at the national level.  This procedure will 
determine, first, which type of water resource faces quantity or quality problems or both, 
and second, exactly where depletion is likely to occur. 
 
 

E.2.1.1. Groundwater 
 

a)   Opening Stock - In Metro Manila, the volume of water available from the 
aquifers underlying the area is determined by using the storativity coefficient, 
transmissivity, area and depth of the aquifer, called the Guadalupe Formation, measured 
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by the Water Resources Management Model (WRMM) for Metro Manila  (IDRC-
UPNHRC, 1993). Hydrologists from MWSS also provided maps and data on annual 
pumping and static water levels. 
 
 For the other regions, such data were not available, so the estimated storage 
capacity, reported in the FNA and conducted by the NWRC, was used as the opening 
stock in 1988, the first accounting period.   
 

b)   Changes in Quantity and Other Accumulation - The depletion is estimated as 
the difference between the water volume that recharges the groundwater reservoirs 
(aquifers) and the volume of water withdrawn or pumped.  Complementary to the 
measurement of changes in quantity is the cognizance of changes in the water table that 
have direct economic impacts.  Figures 4 and 5 show the trend of the static water level in 
Makati City and Parañaque.  These are sample cases where over-pumping of the aquifers 
is being experienced. 
   

Source:  MWSS 
 

 
FIGURE 4.  STATIC WATER LEVEL WELL (IN MGBS):  

MWSS PUMP #8 IN MAKATI CITY, 1990-1996 
 
 

       Source: MWSS 
 

 
FIGURE 5.  STATIC WATER LEVEL (IN MGBS) WELL: 

BF HOMES, PARAÑAQUE, 1990-1996 
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1.   Recharge - The water balance computations presented in the IDRC-
UP-NHRC (1993) study show that only about 5.8 percent of the rainfall recharges the 
aquife r.  For the period 1981-1990, an annual average of 206 million cubic meters (mcm) 
replenished the existing stock.  This was the same figure used as the recharge value in 
1988.  For the succeeding years, the rainfall data provided by PAGASA were used. 
 
 In the case of other regions, the estimated inflow was based on the assumption 
that 10 percent of rainfall recharged the aquifers, but 50 percent of this mixed with salt 
water (NEDA, 1981).  These assumptions and the changes in rainfall were used for the 
Net Recharge Account.  The 50 percent of the gross inflow was used for the volume of 
water affected by salt water intrusion.  
 
  2.   Withdrawals - The water volume abstracted from the groundwater 
resources is estimated by computing the demand requirements of the various sectors 
(e.g., agriculture, domestic, industrial, commercial), using these resources for 
consumptive purposes.  Appendix Table 1 (page 208) presents the water consumed by 
each sector from the regions.  The agricultural demand for groundwater was not 
considered in the estimation because data were not available. 
 
 The following charts show a comparison between the 1988 and 1994 
groundwater demands: 

 

 

FIGURE 6.  GROUNDWATER DEMAND, 1988 AND 1994 
 
 
Initially, the water demand of each sector in the different regions was estimated.  

The proportion of the water consumers using surface water and those using groundwater 
was identified from the data provided by LWUA. These showed the water distributed by 
the water districts and the corresponding water supply sources.  Domestic demand was 
estimated by multiplying the population figure with the water requirement per person.  
Population data, by region, were obtained from the National Statistics Office (NSO).  The 
per-capita water requirement was 103.4 litres per day for the regions (LWUA’s estimate) 
and 180 litres per day for Metro Manila (MWSS’s estimate).  The estimated domestic 
demand is shown in Tables 2 and 3.  The computation for the industrial and commercial 
water demands followed the MWSS formula, which made use of the level of production, 
growth rates (GVA for industry and services), inflation rates for water, and output and 
price elasticities (taken from 1992 MWSS study) to estimate the increase rate factors for 
the projection of water demand.  This was done on a regional basis. FNA provided the 
industrial water demand data by region which were used as benchmark figures.  
Appendix Table 2 (page 209) presents the estimated industrial water demand by region.  
No information was available regarding the use o f groundwater for agriculture. 
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      TABLE 2.  DOMESTIC DEMAND FROM GROUNDWATER, 1988-1994 
              (IN MILLION CUBIC METERS) 

 

 
       
 
      TABLE 3.  DOMESTIC DEMAND FROM SURFACE WATER, 1988-1994 

       (IN MILLION CUBIC METERS) 
 

 
 
This initial methodology provides good estimates of the demand for groundwater; 

however, a better methodology is being sought after to be able to treat its 
underestimation.  At present, the possibility of using the regional per-capita water 
requirements for the domestic demand and the NSO’s number of industrial and 
commercial establishments for the industrial demand is being considered. 
 

PHILS 1,839.16       1,882.62   1,926.32   1,970.18    2,014.29    2,058.18    2,102.12    

NCR 208.64          214.35      220.03      225.66       231.24       236.73       242.16       

I 127.94          130.28      132.66      135.04       137.57       139.79       142.28       

II 88.88            91.07        93.26        95.45         97.67         99.94         102.16       

III 192.60          197.16      201.76      206.36       210.99       215.63       220.22       

IV 286.99          294.64      302.40      310.16       317.96       325.80       333.63       

V 148.69          152.06      155.42      158.82       162.26       165.69       169.17       

VI 179.51          183.37      187.20      191.06       194.89       198.72       202.48       

VII 161.81          164.90      167.99      171.09       174.18       177.24       180.29       

VIII 30.65            31.20        31.75        32.32         32.90         33.47         34.05         

IX 39.34            40.20        41.06        41.92         42.79         43.67         44.54         

X 112.41          115.28      118.19      121.17       124.14       127.15       130.16       

XI 155.95          159.72      163.57      167.42       171.27       175.16       179.04       

XII 105.75          108.39      111.03      113.71       116.43       119.19       121.94       

Source of basic data:   LWUA and NSCB

YEAR 1988 1989 1990 1991 1992 1993 1994

YEAR 1988 1989 1990 1991 1992 1993 1994

PHILS 546.89 560.19 573.48 586.74 599.99 613.13 626.17

NCR 288.12 296.01 303.86 311.63 319.33 326.91 334.42
I 0 0 0 0 0 0 0
II 0 0 0 0 0 0 0
III 28.68 29.36 30.04 30.73 31.42 32.11 32.79
IV 3.31 3.4 3.49 3.58 3.67 3.76 3.85
V 9.74 9.96 10.18 10.41 10.63 10.86 11.09
VI 25.76 26.32 26.87 27.42 27.97 28.52 29.06
VII 5.99 6.1 6.22 6.33 6.45 6.56 6.67
VIII 91.75 93.39 95.06 96.75 98.48 100.21 101.93
IX 76.19 77.86 79.52 81.19 82.88 84.58 86.27
X 17.35 17.79 18.24 18.7 19.16 19.62 20.09
XI 0 0 0 0 0 0 0
XII 0 0 0 0 0 0 0

Source of basic data:   LWUA and NSCB
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c)   Other Volume Changes  –  In terms of the potential capacity or actual volume 
of water that was foregone, the studies on the effect of natural disasters on groundwater 
resources are not available. 

 
d)   Closing Stock  -  The opening stock, less the changes in quantity plus the 

other accumulation and the other volume changes, yields the closing stock or the volume 
of water available at the end of the year.  This figure will be entered as the opening stock 
in the next accounting period. 

 
e)   Change in Quality  -  Overextraction in some areas in the country has resulted 

in the intrusion of salt water.  Affected by salt-water intrusion were the following 5 cities 
and 11 municipalities in the MWSS service areas, namely: Pasay City, Makati City 
(western part); Manila, Caloocan City (south); Las Piñas City, Parañaque, Valenzuela, 
Malabon, and Navotas in the National Capital Region (NCR); and Bacoor, Imus, Kawit, 
Noveleta, and Rosario in Cavite (northern part), (JICA-MWSS, 1992).  The other critically 
affected provinces/cities identified are Capiz, Cebu City, and Obando in Bulacan (NEPC, 
1987).  A NEDA Handbook (1981) assumes that 50 percent of the inflow into the 
groundwater systems mixed with salt water. 
 

 
E.2.1.2. Surface Water 

 
Due to the constraints and bulkiness of the river data, only one principal river 

from each river basin, instead of accounting for all the 317 rivers, was obtained.  This 
somehow gives a trend in the streamflow of rivers. 

 
a)   Opening Stock - The estimated runoff data from the FNA were used as the 

initial opening stock figures for the regions. Metro Manila’s surface water supplies are 
polluted so no physical accounts for surface water in Metro Manila was estimated. 
 

b)   Change in Quantity and Other Accumulation 
 

1.   Recharge  -  The rainfall data from PAGASA and the streamflow data 
from the BRS of DPWH are used to estimate the basin recharge.  As earlier stated, runoff 
figures for only one principal river in each water resources region were collected.  Caution 
was applied in choosing the sample principal rivers. The hydrographs of these major 
rivers indicate that streamflow problems are encountered in Regions II and IX (see 
Appendix Figures 5 to 16, pages 221-224).   

 
2)   Withdrawals - The water volume diverted from the surface water 

resource is estimated by computing the demand requirements of the various sectors, 
namely: domestic, agricultural, industrial, and commercial (see Appendix Table 3, page 
210). 

 
 The following charts compare the surface water demands for 1988 and 1994: 
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FIGURE 7.  SURFACE WATER DEMAND, 1988 AND 1994 
 
 
The major user of surface water is the agricultural sector, particularly for the 

provision of irrigation services.  Agricultural needs fluctuate, responding to temperature and 
rainfall patterns over the seasons of the year and over longer cycles.  Thus, reservoirs are 
constructed to smoothen out these fluctuations.  The areas served by the National Irrigation 
Administration (NIA) vary between the dry and wet seasons.  The water requirement for rice 
crops is 1.5 liters per second per hectare.  Appendix Table 4 (page 211) shows the 
estimated water requirement for agricultural use. 
                

For the other crops, the initial demand estimates from the FNA were used and then 
projections were done, using the growth rates of this sub-sector reported in the Philippine 
National Accounts Series (PNAS) of the NSCB. 
 
 Non-consumptive uses do not affect the water quantity but may affect the quality 
if accompanied by discharges of untreated wastes.  Further study on this is still on-going. 
 

c)   Other Volume Changes - The 1990 earthquake and the 1991 volcanic eruption  
affected mainly Region III’s water resources.  The volume or potential capacity of the 
water resources affected by such disasters should enter this account and this should also 
be subtracted from the opening stock.  The required data, however, are still not available 
during the conduct of this study. 
 

d)   Closing Stock - The opening stock, less the changes in quantity over the 
accounting period (year) and other volume changes, yields the closing stock or the 
volume of water available at the end of the year.  This figure will serve as the opening 
stock in the next accounting period. 
 

e)   Change in Quality - The DENR classified the country’s rivers and lakes 
according to their water use and also set water quality standards for each type of water 
(DENR Administrative Order No. 34).  The Laguna Lake Development Authority (LLDA) is 
regularly monitoring only the Laguna de Bay; for the other rivers, one has to get the data 
from the DENR’s regional offices. The estimates from case studies can be used for the 
siltation and sedimentation of reservoirs. 
 
 Most of the surface water resources in Metro Manila are contaminated. MWSS, 
therefore, had to get the water from river basins outside its service areas.  The unabated 
pollution of Metro Manila's four major rivers, Pasig, San Juan, Tullajan-Tenejeros, and 
Parañaque-Zapote, has made these rivers fit only for limited navigation. Their biological 
oxygen demand (BOD) has become quite high; while the dissolved oxygen (DO) levels are 
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below the standards for Class C rivers.  They are also contaminated with heavy metals and 
pesticides.  Likewise, there are indications of increasing contamination of Laguna de Bay 
from human, agricultural, and industrial development, and other non-point sources. 
 
 The surface water diverted from the Angat, Ipo, and Novaliches catchments is well-
protected and meets the requirements of Class A-A to A water.  The raw water from the 
rivers and its catchments has good turbidity values, low mineral concentrations, sufficient 
natural alkalinity, and acceptable color values.   
 
 Due to lack of monitoring activities or inadequate database on the current quality 
of the rivers in the regions, no estimates were produced for the change in quality account.1 

 
 
E.2.2. Monetary Asset Accounts 
 
There are several approaches to resources valuation.  The Net Price Method 

(NPM) is one way to determine the value of the change in the closing stock or the 
resource depletion.  The net price is the difference between the revenues and the total 
cost associated with the use of water.  The revenues from water are estimated by 
multiplying the selling price or the average market value per unit of the water (P t) to the 
volume of water; while the total costs are estimated by multiplying this volume of water by 
the unit cost (C t), incurred in the extraction or production of water.  The per-unit cost is the 
marginal cost of extraction and development, including a normal return to capital.  Thus, 
the net price can also be a gauge of the net benefits enjoyed by society from using the 
water resources.  The value of the water resource, using the net price method, can be 
measured as follows: 

 
 

net value of water = total benefits (or revenues) less total costs 
Vt = (Pt 

. Rt) – (Ct 
. Rt) 

Vt = (Pt - Ct) 
. Rt 

 
 
where Vt is the value of the water resource; (Pt – Ct) is the net price; and Rt is the volume 
of the water resource. 

 
This study made use of the NPM to estimate the value of the opening stock; the 

value of the changes in the stock due to (a) the depletion/repletion of water resources in 
the country and (b) degradation of the water resources (for groundwater only); and the 
value of the closing stock.  
  

A benchmark estimate of water resource rent, using the 1994 CE was derived by 
subtracting from the net operating surplus the annualized opportunity cost of the money 
invested on fixed assets.  This process is the same as that of the mineral resource rent 
estimation.  With this calculation, the study derived a very minimal price of P1.43 per 
cubic meter of water.  This as validated by some experts from UPSE, UP-NHRC, and 
NWRB, is somewhat low considering that the distribution of water in the country is highly 
subsidized by the government.  The market price of water in the NCR ranges from an 
average of P7/cu.m. (charged by MWSS) to about P123/cu.m. (charged by water vendors 
or tankers).  The latter price reflects the willingness of the water consumers to pay and of 
the households and firms to incur these costs just to have the necessary water.  Each 
water district has its own water tariff schedule.  Its average operating revenue per cubic 
                                                                 
1  The estimation of effluents and wastewater discharges and the abatement costs by selected economic 
activities are being done by the Technical Working Group (TWG) for Economic Activities.  The EMB has data on 
some of the monitored rivers, but this information still needs to be processed. 
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meter of billed water in 1996 was about P9.07; and this could reflect the price of water in 
the other regions (LWUA, 1996).  Moreover, the average operating expenditure of water 
districts in 1996 was P7.29 per cubic meter of billed water, as reported by LWUA. 
 
 Given that the computed resource rent based from the 1994 CE was low, the 
TWG decided to use the market price of water based on the revenues and quantity of 
water sold and distributed by water utilities.  Table 4 presents the market price of water 
from 1987-1995.  These market prices are temporarily used as the per unit cost of water, 
but it should be noted that they do not consider government subsidies and they still 
include the unit cost of extraction, treatment and distribution of water.  Moreover, the unit 
price of groundwater should considerably be greater than the unit price of surface water, 
the former being scarce and the main source of water for domestic, commercial and 
industrial consumption. 
 
 
TABLE 4.  MARKET PRICE OF WATER AS CHARGED BY WATER UTILITIES, 1987-1995 
  (IN PESOS PER CUBIC METERS) 
 

 
 

The search for the true value of water is still on-going. 
 
 The revaluation item was computed as a residual value, by deducting from the 
value of the closing stock the opening stock, less depletion and degradation. 
 
 
 

F. ANALYSIS, RESULTS AND DISCUSSION 
 
 
 Looking at the physical accounts, one will find that there is not much problem with 
the surface water supplies, especially at the national level.  In the absence of storage 
(reservoirs) though, the country’s surface water resources have not been fully utilized and 
the domestic and industrial users have to rely on groundwater.  The intermittent supply 
from surface water makes the groundwater as the ideal regular or the buffer water supply 
source.  The consequence, however, is the declining groundwater levels in some areas of 
the country and the extensive extraction resulted in additional cost of pumping and salt-

Region/Year 1987 1988 1989 1990 1991 1992 1993 1994 1995

Phils 1.9324 2.2015 2.4837 2.6204 3.1817 3.5692 3.7974 3.9214 3.9683
NCR 1.9438 2.2190 2.5235 2.6610 3.2269 3.6076 3.8228 3.9328 3.9729
CAR 1.8836 2.1129 2.3371 2.5202 3.0972 3.5793 3.8490 3.9442 4.0933
Ilocos 1.9195 2.2273 2.4421 2.6259 3.2746 3.7924 4.0177 4.1130 4.1620
Cagayan 1.9692 2.2947 2.5359 2.7253 3.3929 3.8696 4.0977 4.2608 4.2819
Central 1.9559 2.1589 2.3991 2.5390 3.0032 3.4353 3.7078 3.8557 3.8911
Southern 2.0112 2.2815 2.5094 2.6520 3.1964 3.6135 3.8816 4.0025 4.0763
Bicol 2.0629 2.3342 2.6094 2.7662 3.3212 3.7833 4.1394 4.3454 4.3803
Western Visayas 2.0661 2.3988 2.6685 2.8583 3.5244 4.0300 4.2609 4.4954 4.6266
Central Visayas 2.0143 2.2733 2.5068 2.6496 3.2310 3.6432 3.8990 4.0190 4.0670
Eastern Visayas 2.0050 2.2359 2.4933 2.6203 3.1900 3.5921 3.8554 4.0583 4.1402
Western Mindanao 2.1038 2.3354 2.5894 2.7188 3.5282 4.1000 4.2717 4.3722 4.4566
Northern Mindanao 2.0027 2.3096 2.5968 2.7159 3.3520 3.7551 4.0653 4.1865 4.1937
Southern Mindanao 2.0319 2.3679 2.6717 2.8123 3.3687 3.7235 3.9044 4.1020 4.1620
Central Mindanao 1.9669 2.2272 2.5173 2.6111 3.2043 3.4924 3.7768 3.8170 3.8668
 ARMM - - - - - - 3.7687 4.0485 4.1620

Source of basic data :  LWUA, MWSS, NWRB
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water intrusion.  However, siltation and pollution threatens the reliability of surface water 
as substitute source. 
 
 Comparison of the stock of groundwater and surface water availability is 
presented in Figure 8.  
 

 
       FIGURE 8.  STOCK OF PHILIPPINE WATER, 1988 AND 1993 

 
 
In 1989-1991, almost all of the regions in the country experienced lower rainfall 

rates; and this affected the recharge rates of both types of water resources.  The physical 
and monetary accounts for groundwater by region are presented in Appendix Tables 5 and 
6 (pages 211-212).  For surface water, the preliminary physical and monetary accounts by 
region are presented in Appendix Tables 7 and 8 (pages 214-215). 
  

The 1976 FNA states that the regions that would experience long-run surface water 
problems are III, VI, and VII; however, in this account, they turned out to be regions II, VIII, 
and IX.  The 1976 FNA further revealed that groundwater could have a great stock; but the 
study shows it is incapable of replenishing its previous amount of stock. 
 
 
F.1. Physical Asset Accounts 
 

F.1.1. Groundwater 
  

For the period 1988 to 1994 the stock of groundwater has been decreasing at an 
annual rate of 1.4 percent, equivalent to an average of 3,500 million cubic meters per year  
(see Figure 9).  The increasing abstraction of groundwater coupled with diminishing 
recharge led to the shrinkage of the overall supply of groundwater.  Depletion of 
groundwater as shown in Figure 10, increased from 2.4 billion cubic meters in 1988 to 4.4 
billion cubic meters, registering an annual growth of 10.2 percent.  Table 5 presents in 
summary the physical accounts of groundwater for the period 1988 to 1994. 
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FIGURE 9.  STOCK OF GROUNDWATER, 1988-1994 
 

 
 

FIGURE 10.  DEPLETION OF GROUNDWATER, 1988-1994 
 
  

In terms of the regional outlook, Regions IV, VI, VII, XII, and the NCR are critical areas.  
Only Regions II and VIII do not show any problem.  The over extraction or continuous excessive 
pumping above the natural recharge rates resulted in declining water tables in the NCR even during 
the wet or rainy season.  The volume of withdrawals exceeded the volume of recharge by an 
average of 400.7 mcm for the period 1988-1994 (see Appendix Table 5). 
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TABLE 5.  PHYSICAL ACCOUNTS OF GROUNDWATER IN THE PHILIPPINES, 1988-1994 
   (IN MILLION CUBIC METERS) 
 

 
 
 
F.1.2. Surface Water 
 
 From the national outlook, the physical accounts show that the stock of surface water is 
diminishing at an annual average of 13,700 million cubic meters.  This is due to the fact that 
between 1988 and 1991, recharge was always lower than the abstraction of surface water.  From 
1992 to 1993, however, recharge was higher than abstraction, slightly improving the stock of 
surface water.  Table 6 presents the physical accounts of surface water and Figure 10 shows the 
stock of surface water. 
 
 On a regional basis, the critical problem in the NCR is the poor quality of its surface water, 
further widening the gap between increasing demand and declining supply.  For the lakes, rivers, 
and reservoirs, the change in quality may be attributed not only to pollution but also due to 
increasing siltation and sedimentation, as a result of deforestation and land use changes.   
 
 
TABLE 6.  PHYSICAL ACCOUNTS OF SURFACE WATER IN THE PHILIPPINES, 1988-1993 
   (IN MILLION CUBIC METERS) 
 

 
 
 
As shown in Figure 11, withdrawal of surface water grew from 35.4 in 1988 to 41.2 billion cubic 
meters in 1993.  This is equivalent to an annual increase of 1.2 billion cubic meters. 

PHILIPPINES 1988 1989 1990 1991 1992 1993 1994

Opening Stock 267,960.14      265,523.08      262,856.76      259,924.72     256,456.58      252,745.25     248,980.83     
Changes in Quantity
     Withdrawal (4,298.17)        (4,522.00)        (4,826.11)        (4,974.61)        (5,134.45)        (5,391.81)        (5,856.39)        
Other Accumulation
     Net recharge 1,861.11          1,855.68          1,894.07          1,506.46         1,423.13          1,627.38         1,480.87         
Closing Stock 265,523.08      262,856.76      259,924.72      256,456.58     252,745.25      248,980.83     244,605.30     
Changes in Quality
     Salt-water intrusion 1,758.03          1,767.00          1,776.33          1,417.63         1,330.76          1,529.22         1,374.67         

PHILIPPINES 1988 1989 1990 1991 1992 1993

Opening Stock 220,400.00        198,402.39        189,172.35        152,373.05        144,709.73       156,919.22        

Change in Quantity

    Withdrawal (35,468.97)         (37,600.12)         (38,446.31)         (40,229.76)         (40,159.77)       (41,223.27)         

Other Accumulation

    Additions 13,471.36          28,370.08          1,647.01            32,566.44          52,369.26         42,800.58          

Closing Stock 198,402.39        189,172.35        152,373.05        144,709.73        156,919.22       158,496.53        
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FIGURE 11.  STOCK OF SURFACE WATER, 1988-1993 

 
 

 
FIGURE 12.  SURFACE WATER WITHDRAWAL, 1988-1993 

 
 
 
F.2. Monetary Asset Accounts 
 

F.2.1. Groundwater 
 
 Despite the decreasing volume of stock of water resources, the value of 
groundwater is on the rise.  From 473.4 billion pesos in 1988, it almost doubled to 764.6 
billion pesos in 1994.  Depletion, which is due to higher abstraction than recharge, swelled 
in 1994 to more than three times its original value in 1988.  Degradation of groundwater, 
which was caused by salt water intrusion due to abstraction of water, annually grew by 7.2 
percent.  Nevertheless, the reversal of negative revaluation in 1988 to a positive P29.3 
billion pesos in 1994 more than compensated the reduction caused by depletion and 
degradation.  Table 7 presents the monetary accounts of groundwater. 
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TABLE 7.  MONETARY ACCOUNTS: GROUNDWATER IN THE PHILIPPINES, 1988-1994 
   (IN MILLION PESOS) 
 

 
 
F.2.1. Surface Water 
 
 The same holds true for surface water; its value from 1988 to 1993 increased by 36 
percent from 455.7 in 1988 to 621.9 billion pesos in 1993.  Except for 1990, recharge 
continued to swell during the period.  As a result, no depletion was recorded for the years 
1992 and 1993.  Table 8 shows the monetary accounts of surface water. 
 
 
TABLE 8.  MONETARY ACCOUNTS: SURFACE WATER IN THE PHILIPPINES, 1988-1993 
  (IN MILLION PESOS) 
 

 
 
 

G. LIMITATIONS AND RECOMMENDATIONS 
 
 
G.1. Information Base 
 

Adequacy of Data  
 
 The usefulness of water resources is influenced by both the composition and 
state of freshwater sources (surface and groundwater) and the total demand for these 
resources (see Figure 1, page 180).  Because these resources are essential to life and 
development, they should be efficiently managed; and as such, the availability of 

Opening Stock 537,883.68    473,425.78   521,560.71   542,180.20    648,645.30   718,859.59    756,822.95    

Depletion (5,545.56)       (6,724.39)      (7,816.42)      (11,205.20)    (13,515.37)    (14,678.28)     (17,608.29)     

Degradation (2,592.48)       (3,095.30)      (3,372.33)      (3,364.95)      (3,422.33)      (3,970.76)       (3,939.48)       

Revaluation (56,319.86)     57,954.62     31,808.24     121,035.25    87,151.99     56,612.40      29,337.72      

Closing Stock 473,425.78    521,560.71   542,180.20   648,645.30    718,859.59   756,822.95    764,612.90    

PHILIPPINES 1988 1989 1990 1991 1992 1993 1994

PHILIPPINES 1988 1989 1990 1991 1992 1993

Opening Stock 442,697.48         455,732.87        480,780.11        408,247.49         474,587.45        576,924.39       

Depletion (48,901.08)          (26,213.38)         (100,495.90)       (25,847.07)          -                     -                    

Revaluation 61,936.46           51,260.63          27,963.29          92,187.02           102,336.94        44,974.40         

Closing Stock 455,732.87         480,780.11        408,247.49        474,587.45         576,924.39        621,898.79       
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adequate and timely information is necessary.  Measurement problems, however, are 
often encountered.  Data about hydrological and climatological conditions are usually 
intermittent, and data on the water resource base and demand are based upon the 
extrapolation of a limited number of observations.  For example, the assessment of water 
resources in the country was done in the mid-1970s and projections were made for the 
year 2000.  These projections, however, may no longer be that reliable considering the 
rapid urbanization and economic development in recent years. 
 
 While streamflow data for rivers are measured in about 300 stations in the 
country, there is hardly any systematic national/regional groundwater monitoring program 
for a resource that supplies the majority of domestic and industrial consumers.  Not all 
aquifer systems in the country have been identified.  Regular annual observations are 
also not available since studies are usually conducted only when there are foreign-
assisted projects.  Likewise, data on the quality of water bodies and other water-related 
data are not available in the format needed in resource accounting. 
 
 

Refinements  
 
 The degree of accuracy of demand projections has to be upgraded. The 
estimated volume of groundwater withdrawals is just the minimum water requirements  and 
the actual extraction may actually be above these figures.  For domestic use, the average 
per-capita water requirement (103.4 liters per day) set by LWUA needs to be updated 
since each water district has a measure of the per-capita requirement in its respective 
jurisdiction.  The estimated water demand for industrial use can also be modified by using 
the classification of existing establishments according to scale, and applying the average 
water requirement for each type of industry.  Moreover, changes in population growth and 
the rate of economic progress have major effects on the water demand and should be 
considered in approximating the demand figures.  The problem of eventual depletion 
must now be dealt with to prevent it from actually occurring and the actual demand and 
extraction rates will indicate how long such a policy of relying on groundwater can be 
sustained. 
 
 Another area where refinements are needed is in the estimation of the stock and 
recharge rates of both surface and groundwater resources.  Since there were no 
subsequent studies as comprehensive as the FNA done in the 1970s, the streamflow 
data collected by BRS-DPWH have to be processed before one can get a picture of 
current surface water supply outlook at the national and regional levels. But these 
streamflow data are not continuous for a number of rivers.  For groundwater, a number of 
studies have been done for the NCR and Cebu City; thes e can be utilized as benchmark 
figures for resource accounting purposes, but no extensive studies have been conducted 
in the other regions. 
 
 The price of water delivered by the public water utilities (e.g., MWSS and the 
water districts under LWUA) is very low and, therefore, does not provide the true value of 
the benefits (or revenues) from using the resource.  The water tariff that these utilities 
charge covers only a mark-up over their operating costs and exchange rate adjustments 
(cost-recovery approach).  Thus, there is a need to conduct more studies on the water’s 
actual value (and price). 
 
 Ideally, the total cost of groundwater usage consists of the direct costs 
(investment or capital cost and the operating and maintenance costs) and other scarcity 
and external costs.  For groundwater, the initial investment cost consists of the installation 
of the well, pumps, pipes, and storage tanks.  The operating and maintenance costs are 
estimated by relating the depth of the water table to pumping costs.  The declining water 
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tables result from pumping levels exceeding recharge rates.  Figures 4 and 5 (page 189) 
show the case of Metro Manila where water levels are declining at a rate of 5-8 m 
annually.  As the water table declines, pumping costs increase.  Moreover, over-
extraction of groundwater results in possibly irreversible developments, such as salt-water 
intrusion, land subsidence, and eventual depletion, all of which are externalities that are 
not reflected in the market price. 
 
 The per-unit cost of water in SEEA is measured in terms of the marginal costs of 
extraction and development, including the normal return to capital.  A study on the 
marginal opportunity cost-pricing of the water resource has been done for Metro Manila 
only (Munasinghe, 1990; Ebarvia, 1997).  From 1988-1994, the average incremental cost 
of water supplied by MWSS is about P 51 per cubic meter.  For the other regions, no 
studies have been done. 
 
 
 Collection and Monitoring of Water Data 
 
 The personnel in all agencies concerned must be properly informed of the 
importance of monitoring and data collection for policy formulation and efficient 
management of the water resources.   
 
 
 
G.2. Water Management 
 
 
 Water Supply Facilities 
 
 Due to lack of storage facilities (reservoirs), the domes tic and industrial sectors have 
relied on groundwater to meet their water-demand requirements.  Even the majority of the 
water districts derive their water from the underground source, and aquifers in some areas of 
the country are showing signs of overexploitation.  Only MWSS gets 97 percent of its water 
supply from surface water (from Angat River, located in Bulacan); but the reservoir is 
multipurpose and the allocation is divided among agricultural, hydroelectric power, and water 
supply for the NCR.  The allocation given to MWSS is not enough to meet the demand in the 
NCR and other areas under the jurisdiction of MWSS.  Thus, groundwater resources -- which 
have been relied on -- show increasing rates of extraction and the water-balance 
computations indicate that groundwater in the NCR is being mined. 
 
 Groundwater mining is being allowed as a temporary measure to solve the current 
availability limitations from surface water even if there is a critical threat from salt-water 
intrusion and, possibly, land subsidence wherein the detrimental effects could be 
irreversible. 
 
 Variability is also important on the water demand side, as on the supply side.  
Agricultural needs do fluctuate, in response to the temperature and rainfall patterns over the 
seasons of the year and over longer cycles.  The areas served by the NIA vary between the 
dry and wet seasons.  Residential and industrial water uses also vary, depending on daily, 
weekly, and seasonal considerations.  Thus, both storage and distribution systems and 
management institutions must be prepared to satisfy peak loads in high demand periods. 
 
 
 Coordination among all Water-related Agencies 
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 In government services, each type of water use is managed by a separate agency.  
However, there is a lack of coordination among the 32 agencies involved in water-related 
activities.  For example, irrigation, municipal water supply, power, and transportation are 
managed by different agencies, each with its own interests.  This set-up is not wrong; but 
an overlying framework and a well-developed institutional system that will formulate policies 
and provide the necessary water resources management must be put in place.  This 
fragmentation has resulted in the failure to consider cross-sectoral effects of water activities 
and has led to waste and misallocation.  Moreover, this has created confusion among 
constituents who do not know which agency to approach regarding some local water-
related problems. 
 
 
 Conservation and Pricing Policies 
 
 There is a need to come up with a comprehensive plan on the pricing policies of 
the water utilities.  The price of water must reflect its scarcity value and not just for the 
cost recovery of the utilities or water districts but also for conservation purposes.  Pricing 
water below its economic value often results in inefficient use for policy and decision-
making.  
 
 

Water Pollution 
 
 In view of the pollution issue, the provision of sanitary sewerage systems should, 
likewise, be given as much importance as that of increasing the water supply.  The low 
priority given to the management of sewage collection and disposal has resulted in the 
increasing amount of untreated wastewater in the waterways.  This condition has further 
aggravated the available quantity of water for human use.  The lack of water supply, as well 
as poor water quality due to pollution, has adversely affected health, as indicated by the 
increasing number of morbidity and mortality cases of waterborne diseases.  The pollution 
of water bodies has also affected the fishery production, as in the case of Laguna de Bay.  
Siltation and sedimentation have impacts on irrigation canals, which affect rice production, 
and on the large reservoirs, which affect both the hydroelectric power generating capacity 
and irrigation services.  Aesthetics and other non-economic benefits have also been 
foregone, due to the degradation of many water bodies in the country. 
 
 
 
 



Environmental and Natural Resource Accounting 

 
Philippine Water Resources 

205 

ACRONYMS 
 

 
AO  Administrative Order 
ASE  Annual Survey of Establishments 
BOD  Biochemical Oxygen Demand 
BRS  Bureau of Research and Standards 
CE  Census of Establishments 
DENR  Department of Environment and Natural Resources 
DO  Dissolved Oxygen 
DPWH  Department of Public Works and Highways 
EMB  Environmental Management Bureau 
ENRA  Environmental and Natural Resources Accounting 
GDP  Gross Domestic Product 
FNA  First National Assessment 
GVA  Gross Value Added 
IPIN  Implicit Price Index 
IDRC  International Development Research Centre 
IEMSD  Integrated Environmental Management for Sustainable Development  
JICA  Japan International Cooperation Agency 
LLDA  Laguna Lake Development Authority  
LWUA  Local Water Utilities Administration  
MCM  Million Cubic Meter 
MTPDP  Medium-Term Philippine Development Plan 
MWSS  Metropolitan Waterworks and Sewerage System 
NCR  National Capital Region 
NEDA  National Economic Development Authority 
NEPC  National Environmental Protection Council 
NIA  National Irrigation Administration 
NPC  National Power Corporation 
NPM  Net Price Method 
NSCB  National Statistical Coordination Board 
NSO  National Statistics Office 
NWRB  National Water Resources Board  
NWRC  National Water Resources Council 
PAGASA Philippine Atmospheric, Geophysical, and Astronomical Services  
  Administration 
PNAS  Philippine National Accounts Series 
SEEA  System of Integrated Environmental and Economic Accounting 
SNIA  System of National Income Accounts 
SS  Suspended Solids 
TWG  Technical Working Group 
UNDP  United Nations Development Program 
UP-NHRC University of the Philippines-National Hydraulics Research Center 
WRMM  Water Resources Management Model 
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DEFINITION OF TERMS 
 
 
Aquifer a water-bearing, geologic formations, usually soil which contains 

groundwater and which readily yields it to wells and springs. 
 
Consumptive Use that part of water which is withdrawn through evaporation, 

transpiration, incorporation into products or crops consumed by 
humans or livestock or otherwise removed from the immediate 
water environment; hence, it cannot be re-used. Also referred to 
as water consumed.  

 
Evapotranspiration a collective term that includes water discharged to the 

atmosphere, as a result of evaporation from the soil and surface 
water bodies and of plant transpiration. 

 
Freshwater water that contains less than 1,000 milligrams per liter (mg/l) of 

dissolved solids, biologically and chemically not contaminated. 
 
In-stream Use water that is used, but not withdrawn, from a ground- or surface-

water source, for such purposes as hydroelectric power-
generation, navigation, water-quality improvement, fish 
propagation, and recreation, sometimes called non-withdrawal 
use or in-channel use. 

 
Off-stream Use water withdrawn or diverted from a ground- or surface-water 

source for public water supply, industry, irrigation, livestock, 
thermoelectric power generation, and other uses, sometimes 
referred to as consumptive use. 

 
Per-capita Use the average amount of water used per person during a standard 

period of time, generally per day or per year. 
 
Precipitation the amount of liquid or solid products brought about by the 

condensation of water vapor falling from clouds or deposited 
from air on the ground, generally rainfall and snowfall. 

 
Reservoir a place where water is collected and kept, usually a body of 

water, either natural or artificial, in sufficient quality for use when 
wanted. 

 
Runoff 1) that part of precipitation that flows towards a stream on the 

ground surface (surface run-off) or within the soil (sub-surface 
run-off or inter-flow); 2) synonymous to flow - the total volume of 
water that flows during a year, usually referred to the outflow of 
the drainage area or river basin. 

 
Stream Flow  the amount of water flowing in a stream channel. 
 
Surface Water an open body of water, such as a stream or lake characterized 

as a mixture of surface runoff and groundwater. 
 
Water Resources the supply of water in a given area or basin interpreted in terms 

of availability of surface and groundwater. 
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APPENDIX TABLES 



ACCOUNT 1988 1989 1990 1991 1992 1993 1994

NCR
Opening Stock 6,185.14       5,871.76     5,499.42      5,154.17      4,721.80      4,283.50    3,838.74      
Changes in Quantity (Withdrawal) (519.54)        (549.71)       (580.73)        (610.04)        (623.05)        (641.08)      (670.69)        
Other Accumulation  (Recharge) 206.16          177.37        235.48         177.67         184.75         196.32       212.41         
Closing Stock 5,871.76       5,499.42     5,154.17      4,721.80      4,283.50      3,838.74    3,380.46      
Changes in Quality 103.08          88.69          117.74         88.84           92.38           98.16         106.21         
REGION I
Opening Stock 4,620.00       4,472.31     4,377.64      4,242.93      4,096.09      4,003.73    3,869.82      
Changes in Quantity (Withdrawal) (251.29)        (267.27)       (297.01)        (287.40)        (249.69)        (247.73)      (274.78)        
Other Accumulation  (Recharge) 103.60          172.60        162.30         140.56         157.33         113.82       103.97         
Closing Stock 4,472.31       4,377.64     4,242.93      4,096.09      4,003.73      3,869.82    3,699.01      
Changes in Quality 103.60          172.60        162.30         140.56         157.33         113.82       103.97         
REGION II
Opening Stock 11,850.00     11,938.25   12,035.31    12,215.36    12,340.87    12,430.74  12,482.76    
Changes in Quantity (Withdrawal) (91.40)          (92.95)         (95.15)          (97.14)          (98.65)          (100.48)      (102.52)        
Other Accumulation  (Recharge) 179.65          190.01        275.21         222.65         188.51         152.51       139.94         
Closing Stock 11,938.25     12,035.31   12,215.36    12,340.87    12,430.74    12,482.76  12,520.19    
Changes in Quality 179.65          190.01        275.21         222.65         188.51         152.51       139.94         
REGION III
Opening Stock 54,700.00     54,618.27   54,499.92    54,421.20    54,280.08    54,157.35  54,061.46    
Changes in Quantity (Withdrawal) (261.38)        (263.42)       (269.04)        (270.01)        (278.00)        (285.82)      (294.45)        
Other Accumulation  (Recharge) 179.65          145.07        190.32         128.89         155.27         189.93       125.84         
Closing Stock 54,618.27     54,499.92   54,421.20    54,280.08    54,157.35    54,061.46  53,892.85    
Changes in Quality 179.65          145.07        190.32         128.89         155.27         189.93       125.84         
REGION IV
Opening Stock 37,000.00     35,901.79   34,723.95    33,426.30    32,008.17    30,418.75  28,684.27    
Changes in Quantity (Withdrawal) (1,301.64)     (1,393.00)    (1,533.33)     (1,619.01)     (1,753.11)     (1,953.55)   (2,258.61)     
Other Accumulation  (Recharge) 203.43          215.16        235.68         200.88         163.69         219.07       170.94         
Closing Stock 35,901.79     34,723.95   33,426.30    32,008.17    30,418.75    28,684.27  26,596.61    
Changes in Quality 203.43          215.16        235.68         200.88         163.69         219.07       170.94         
REGION V
Opening Stock 8,625.00       8,485.48     8,368.65      8,220.26      8,043.35      7,852.41    7,688.63      
Changes in Quantity (Withdrawal) (242.77)        (247.58)       (257.01)        (260.80)        (269.92)        (280.51)      (295.74)        
Other Accumulation  (Recharge) 103.25          130.75        108.62         83.90           78.98           116.73       98.42           
Closing Stock 8,485.48       8,368.65     8,220.26      8,043.35      7,852.41      7,688.63    7,491.31      
Changes in Quality 103.25          130.75        108.62         83.90           78.98           116.73       98.42           
REGION VI
Opening Stock 55,242.00     55,071.23   54,885.16    54,687.34    54,493.72    54,306.79  54,150.83    
Changes in Quantity (Withdrawal) (297.02)        (288.69)       (281.79)        (265.10)        (258.37)        (254.26)      (253.53)        
Other Accumulation  (Recharge) 126.25          102.61        83.97           71.49           71.44           98.30         72.65           
Closing Stock 55,071.23     54,885.16   54,687.34    54,493.72    54,306.79    54,150.83  53,969.95    
Changes in Quality 126.25          102.61        83.97           71.49           71.44           98.30         72.65           
REGION VII
Opening Stock 2,053.00       1,507.22     900.68         219.00         (511.56)        (1,264.82)   (2,000.82)     
Changes in Quantity (Withdrawal) (601.66)        (658.06)       (725.02)        (763.66)        (787.78)        (783.23)      (810.10)        
Other Accumulation  (Recharge) 55.88            51.53          43.34           33.09           34.53           47.23         43.54           
Closing Stock 1,507.22       900.68        219.00         (511.56)        (1,264.82)     (2,000.82)   (2,767.38)     
Changes in Quality 55.88            51.53          43.34           33.09           34.53           47.23         43.54           
REGION VIII
Opening Stock 8,400.00       8,493.93     8,579.41      8,600.90      8,614.88      8,606.46    8,615.95      
Changes in Quantity (Withdrawal) (48.87)          (53.65)         (59.46)          (66.21)          (71.87)          (78.55)        (89.29)          
Other Accumulation  (Recharge) 142.80          139.12        80.96           80.18           63.45           88.05         91.28           
Closing Stock 8,493.93       8,579.41     8,600.90      8,614.88      8,606.46      8,615.95    8,617.94      
Changes in Quality 142.80          139.12        80.96           80.18           63.45           88.05         91.28           
REGION IX
Opening Stock 14,700.00     14,723.23   14,727.49    14,705.75    14,673.18    14,641.83  14,615.83    
Changes in Quantity (Withdrawal) (66.90)          (70.69)         (76.76)          (81.69)          (86.19)          (95.02)        (109.58)        
Other Accumulation  (Recharge) 90.13            74.95          55.01           49.12           54.84           69.02         59.84           
Closing Stock 14,723.23     14,727.49   14,705.75    14,673.18    14,641.83    14,615.83  14,566.08    
Changes in Quality 90.13            74.95          55.01           49.12           54.84           69.02         59.84           
REGION X
Opening Stock 15,950.00     15,951.62   15,978.32    15,997.94    15,966.48    15,939.84  15,925.59    
Changes in Quantity (Withdrawal) (143.51)        (142.71)       (142.12)        (141.66)        (141.33)        (141.47)      (143.21)        
Other Accumulation  (Recharge) 145.13          169.42        161.73         110.20         114.68         127.22       146.97         
Closing Stock 15,951.62     15,978.32   15,997.94    15,966.48    15,939.84    15,925.59  15,929.35    
Changes in Quality 145.13          169.42        161.73         110.20         114.68         127.22       146.97         
REGION XI
Opening Stock 12,635.00     12,590.36   12,524.19    12,443.36    12,334.94    12,215.30  12,148.15    
Changes in Quantity (Withdrawal) (207.77)        (210.19)       (211.99)        (212.68)        (211.20)        (211.38)      (213.25)        
Other Accumulation  (Recharge) 163.13          144.02        131.16         104.26         91.56           144.24       148.30         
Closing Stock 12,590.36     12,524.19   12,443.36    12,334.94    12,215.30    12,148.15  12,083.20    
Changes in Quality 163.13          144.02        131.16         104.26         91.56           144.24       148.30         
REGION XII
Opening Stock 36,000.00     35,897.63   35,756.63    35,590.21    35,394.57    35,153.39  34,899.62    
Changes in Quantity (Withdrawal) (264.42)        (284.07)       (296.71)        (299.22)        (305.28)        (318.71)      (340.63)        
Other Accumulation  (Recharge) 162.05          143.07        130.29         103.57         64.10           64.94         66.77           
Closing Stock 35,897.63     35,756.63   35,590.21    35,394.57    35,153.39    34,899.62  34,625.76    
Changes in Quality 162.05          143.07        130.29         103.57         64.10           64.94         66.77           

APPENDIX TABLE 5.  PHYSICAL ACCOUNTS OF GROUNDWATER, BY REGION, 1988-1994
                                      IN MILLION CUBIC METERS



                                      IN MILLION PESOS

ACCOUNT 1988 1989 1990 1991 1992 1993 1994

NCR
Opening Stock 12,022.68       13,029.44       13,877.78       13,715.25       15,236.78         15,453.16         14,674.73        
Depletion (695.40)           (939.61)           (918.70)           (1,395.22)        (1,581.21)          (1,700.24)          (1,802.34)        
Degradation (228.73)           (223.81)           (313.31)           (286.68)           (333.27)             (375.25)             (417.70)           
Revaluation 1,930.89         2,011.76         1,069.48         3,203.43         2,130.86           1,297.06           839.97             
Closing Stock 13,029.44       13,877.78       13,715.25       15,236.78       15,453.16         14,674.73         13,294.66        
REGION I
Opening Stock 8,868.09         9,961.17         10,690.64       11,141.50       13,413.05         15,183.74         15,547.79        
Depletion (328.96)           (231.18)           (353.75)           (480.83)           (350.26)             (538.00)             (702.56)           
Degradation (230.75)           (421.51)           (426.18)           (460.28)           (596.66)             (457.29)             (427.63)           
Revaluation 1,652.79         1,382.16         1,230.79         3,212.66         2,717.61           1,359.34           796.42             
Closing Stock 9,961.17         10,690.64       11,141.50       13,413.05       15,183.74         15,547.79         15,214.02        
REGION II
Opening Stock 23,335.02       27,394.70       30,520.33       33,290.52       41,871.34         48,101.97         51,150.61        
Depletion 202.51            246.12            490.70            425.85            347.74              213.19              159.45             
Degradation (412.24)           (481.85)           (750.03)           (755.43)           (729.46)             (624.94)             (596.26)           
Revaluation 4,269.41         3,361.36         3,029.52         8,910.40         6,612.35           3,460.39           2,632.21          
Closing Stock 27,394.70       30,520.33       33,290.52       41,871.34       48,101.97         51,150.61         53,346.01        
REGION III
Opening Stock 106,987.73     117,915.38     130,750.75     138,175.43     163,013.94       186,046.75       200,449.07      
Depletion (176.45)           (283.94)           (199.86)           (423.81)           (421.62)             (355.56)             (650.11)           
Degradation 387.85            348.04            483.22            387.08            533.40              704.22              485.20             
Revaluation 10,716.25       12,771.27       7,141.32         24,875.24       22,921.03         14,053.66         7,510.49          
Closing Stock 117,915.38     130,750.75     138,175.43     163,013.94     186,046.75       200,449.07       207,794.65      
REGION IV
Opening Stock 74,414.40       81,909.94       87,136.29       88,646.55       102,310.93       109,918.17       111,340.88      
Depletion (2,505.56)        (2,955.67)        (3,441.37)        (4,532.90)        (5,743.37)          (6,732.55)          (8,355.88)        
Degradation (464.13)           (539.92)           (625.02)           (642.09)           (591.49)             (850.34)             (684.19)           
Revaluation 10,465.23       8,721.94         5,576.65         18,839.37       13,942.10         9,005.60           4,152.12          
Closing Stock 81,909.94       87,136.29       88,646.55       102,310.93     109,918.17       111,340.88       106,452.93      
REGION V
Opening Stock 17,792.51       19,806.80       21,837.14       22,738.88       26,713.59         29,708.02         31,826.30        
Depletion (325.67)           (304.86)           (410.47)           (587.53)           (722.40)             (677.97)             (857.44)           
Degradation (241.01)           (341.17)           (300.45)           (278.66)           (298.82)             (483.17)             (427.65)           
Revaluation 2,580.97         2,676.37         1,612.66         4,840.90         4,015.65           3,279.42           2,011.51          
Closing Stock 19,806.80       21,837.14       22,738.88       26,713.59       29,708.02         31,826.30         32,552.72        
REGION VI
Opening Stock 114,135.50     132,104.88     146,461.04     156,312.82     192,057.68       218,856.36       230,731.28      
Depletion (409.63)           (496.55)           (565.42)           (682.37)           (753.35)             (664.51)             (813.15)           
Degradation (302.85)           (273.81)           (240.01)           (251.96)           (287.90)             (418.85)             (326.59)           
Revaluation 18,681.86       15,126.52       10,657.21       36,679.19       27,839.93         12,958.28         13,024.97        
Closing Stock 132,104.88     146,461.04     156,312.82     192,057.68     218,856.36       230,731.28       242,616.51      
REGION VII
Opening Stock 4,135.36         3,426.35         2,257.83         580.27            (1,652.86)          (4,607.98)          (7,801.21)        
Depletion (1,240.73)        (1,520.46)        (1,806.18)        (2,360.46)        (2,744.25)          (2,869.68)          (3,080.81)        
Degradation (127.03)           (129.18)           (114.83)           (106.91)           (125.80)             (184.15)             (174.99)           
Revaluation 658.75            481.12            243.45            234.24            (85.07)               (139.40)             (65.10)             
Closing Stock 3,426.35         2,257.83         580.27            (1,652.86)        (4,607.98)          (7,801.21)          (11,122.11)      
REGION VIII
Opening Stock 16,842.00       18,991.58       21,391.03       22,536.94       27,481.46         30,915.25         33,217.95        
Depletion 210.02            213.11            56.33              44.58              (30.25)               36.62                8.06                 
Degradation 319.29            346.87            212.14            255.77            227.92              339.47              370.44             
Revaluation 1,620.27         1,839.47         877.44            4,644.17         3,236.12           1,926.61           1,377.73          
Closing Stock 18,991.58       21,391.03       22,536.94       27,481.46       30,915.25         33,217.95         34,974.18        
REGION IX
Opening Stock 30,925.86       34,384.64       38,135.37       39,981.98       51,769.91         60,031.49         62,434.42        
Depletion 54.26              11.03              (59.12)             (114.91)           (128.55)             (111.06)             (217.49)           
Degradation (210.49)           (194.08)           (149.56)           (173.31)           (224.84)             (294.83)             (261.63)           
Revaluation 3,615.01         3,933.78         2,055.29         12,076.15       8,614.97           2,808.82           1,730.52          
Closing Stock 34,384.64       38,135.37       39,981.98       51,769.91       60,031.49         62,434.42         63,685.82        
REGION X
Opening Stock 31,943.07       36,841.86       41,492.51       43,448.80       53,519.65         59,855.68         64,742.29        
Depletion 3.74                69.35              53.27              (105.44)           (100.06)             (57.93)               15.74               
Degradation (335.19)           (439.95)           (439.24)           (369.39)           (430.63)             (517.19)             (615.29)           
Revaluation 5,230.24         5,021.25         2,342.26         10,545.68       6,866.72           5,461.73           2,545.47          
Closing Stock 36,841.86       41,492.51       43,448.80       53,519.65       59,855.68         64,742.29         66,688.21        
REGION XI
Opening Stock 25,673.06       29,812.72       33,460.88       34,994.47       41,552.71         45,483.65         47,431.24        
Depletion (105.69)           (176.79)           (227.32)           (365.24)           (445.50)             (262.16)             (266.43)           
Degradation (386.28)           (384.78)           (368.86)           (351.22)           (340.92)             (563.17)             (608.33)           
Revaluation 4,631.63         4,209.73         2,129.77         7,274.70         4,717.36           2,772.92           3,008.81          
Closing Stock 29,812.72       33,460.88       34,994.47       41,552.71       45,483.65         47,431.24         49,565.29        
REGION XII
Opening Stock 70,808.40       79,951.20       90,010.16       92,929.61       113,414.80       122,769.69       131,808.88      
Depletion (228.00)           (354.94)           (434.53)           (626.92)           (842.29)             (958.43)             (1,045.33)        
Degradation (360.92)           (360.15)           (340.20)           (331.87)           (223.86)             (245.27)             (254.86)           
Revaluation 9,731.72         10,774.05       3,694.18         21,443.98       10,421.04         10,242.89         1,657.83          
Closing Stock 79,951.20       90,010.16       92,929.61       113,414.80     122,769.69       131,808.88       132,166.52      

APPENDIX TABLE 6.  MONETARY ACCOUNTS OF GROUNDWATER, BY REGION, 1988-1994



                                      IN MILLION CUBIC METERS

ACCOUNT 1988 1989 1990 1991 1992 1993 1994

REGION I
Opening Stock (Dep. Streamflow) 12,100.00   9,853.03     24,192.14    13,707.27  15,343.38    11,100.20    10,139.06   
Change in Quantity (1,527.71)    (1,764.60)    (1,761.46)    (1,607.99)   (1,363.75)     (1,580.41)    (1,846.07)    
Other Accumulation (719.26)       16,103.71   (8,723.42)    3,244.10    (2,879.43)     619.27         
Closing Stock  (Dep. Streamflow) 9,853.03     24,192.14   13,707.27    15,343.38  11,100.20    10,139.06    
REGION II
Opening Stock (Dep. Streamflow) 39,300.00   34,109.52   33,147.07    21,714.99  19,186.66    15,522.67    14,243.64   
Change in Quantity (8,494.66)    (8,928.14)    (9,242.52)    (9,310.75)   (9,458.53)     (9,533.98)    (9,965.24)    
    Additions / Other vol. changes 3,304.18     7,965.69     (2,189.55)    6,782.42    5,794.54      8,254.95      
Closing Stock  (Dep. Streamflow) 34,109.52   33,147.07   21,714.99    19,186.66  15,522.67    14,243.64    

REGION IIIa

REGION IV
Opening Stock (Dep. Streamflow) 39,900.00   28,798.65   24,278.32    34,916.17  34,587.42    29,054.80    22,670.58   
Change in Quantity (5,483.84)    (5,795.68)    (5,842.23)    (6,114.16)   (6,052.23)     (6,267.47)    (6,347.56)    
Other Accumulation (5,617.50)    1,275.35     16,480.09    5,785.41    519.61         (116.76)       
Closing Stock  (Dep. Streamflow) 28,798.65   24,278.32   34,916.17    34,587.42  29,054.80    22,670.58    
REGION V
Opening Stock (Dep. Streamflow) 14,700.00   13,689.08   14,088.25    10,559.50  9,940.41      14,690.41    12,386.01   
Change in Quantity (653.37)       (601.26)       (751.84)       (754.89)      (795.17)        (815.30)       (726.43)       
Other Accumulation (357.54)       1,000.43     (2,776.92)    135.81       5,545.17      (1,489.10)    
Closing Stock  (Dep. Streamflow) 13,689.08   14,088.25   10,559.50    9,940.41    14,690.41    12,386.01    
REGION VI
Opening Stock (Dep. Streamflow) 11,600.00   15,272.46   5,483.51      4,654.34    4,060.76      6,297.17      4,653.74     
Change in Quantity (7,123.77)    (7,518.17)    (7,175.22)    (7,867.36)   (8,288.54)     (8,249.68)    (8,440.21)    
Other Accumulation 10,796.23   (2,270.78)    6,346.04      7,273.79    10,524.95    6,606.26      
Closing Stock  (Dep. Streamflow) 15,272.46   5,483.51     4,654.34      4,060.76    6,297.17      4,653.74      
REGION VII
Opening Stock (Dep. Streamflow) 8,700.00     12,139.00   4,638.78      6,353.00    6,835.94      14,160.08    13,054.57   
Change in Quantity (5,990.48)    (6,506.79)    (6,721.08)    (7,066.81)   (6,844.21)     (7,182.65)    (7,326.82)    
Other Accumulation 9,429.48     (993.43)       8,435.29      7,549.76    14,168.34    6,077.14      
Closing Stock  (Dep. Streamflow) 12,139.00   4,638.78     6,353.00      6,835.94    14,160.08    13,054.57    
REGION VIII
Opening Stock (Dep. Streamflow) 33,900.00   24,830.21   18,475.83    16,810.62  10,757.82    17,006.10    17,629.36   
Change in Quantity (408.18)       (443.33)       (471.74)       (476.69)      (459.66)        (511.13)       (552.96)       
Other Accumulation (8,661.61)    (5,911.05)    (1,193.47)    (5,576.11)   6,707.94      1,134.39      
Closing Stock  (Dep. Streamflow) 24,830.21   18,475.83   16,810.62    10,757.82  17,006.10    17,629.36    
REGION IX
Opening Stock (Dep. Streamflow) 17,100.00   11,759.38   8,412.93      8,955.72    3,600.19      2,673.33      2,317.80     
Change in Quantity (2,625.56)    (2,683.19)    (2,824.94)    (2,827.66)   (2,876.23)     (2,979.58)    (3,041.15)    
Other Accumulation (2,715.05)    (663.26)       3,367.73      (2,527.87)   1,949.37      2,624.05      
Closing Stock  (Dep. Streamflow) 11,759.38   8,412.93     8,955.72      3,600.19    2,673.33      2,317.80      
REGION X
Opening Stock (Dep. Streamflow) 2,400.00     2,801.74     2,674.68      1,822.46    1,896.58      2,103.83      2,430.52     
Change in Quantity (644.11)       (724.44)       (753.19)       (904.54)      (889.16)        (965.69)       (891.09)       
Other Accumulation 1,045.85     597.38        (99.03)         978.66       1,096.42      1,292.38      
Closing Stock  (Dep. Streamflow) 2,801.74     2,674.68     1,822.46      1,896.58    2,103.83      2,430.52      
REGION XI
Opening Stock (Dep. Streamflow) 18,700.00   25,725.46   22,780.78    9,604.08    15,409.16    10,944.68    18,234.08   
Change in Quantity (1,399.09)    (1,367.45)    (1,603.18)    (1,951.71)   (1,943.46)     (1,867.25)    (1,877.02)    
Other Accumulation 8,424.55     (1,577.22)    (11,573.52)  7,756.79    (2,521.02)     9,156.66      
Closing Stock  (Dep. Streamflow) 25,725.46   22,780.78   9,604.08      15,409.16  10,944.68    18,234.08    
REGION XII
Opening Stock (Dep. Streamflow) 22,000.00   19,423.87   31,000.05    23,274.90  23,091.40    33,365.95    40,737.17   
Change in Quantity (1,118.19)    (1,267.08)    (1,298.92)    (1,347.21)   (1,188.83)     (1,270.12)    (1,411.22)    
Other Accumulation (1,457.94)    12,843.27   (6,426.23)    1,163.71    11,463.37    8,641.35      
Closing Stock  (Dep. Streamflow) 19,423.87   31,000.05   23,274.90    23,091.40  33,365.95    40,737.17    

a not accounted due to incomplete data

APPENDIX TABLE 7.  PHYSICAL ACCOUNTS OF SURFACE WATER, 1988-1994



                                     IN MILLION PESOS

ACCOUNT 1988 1989 1990 1991 1992 1993 1994

REGION I
Opening Stock (Dep. Streamflow) 23,225.95   21,945.65   59,079.64    35,993.92    50,243.42    42,096.39     40,735.69     
Depletion (5,004.68)    35,017.55   (27,532.23)  5,357.60      (16,091.83)  (3,861.58)     
Revaluation 3,724.38     2,116.43     4,446.52      8,891.91      7,944.80      2,500.87       
Closing Stock (Dep. Streamflow) 21,945.65   59,079.64   35,993.92    50,243.42    42,096.39    40,735.69     
REGION II
Opening Stock (Dep. Streamflow) 77,389.56   78,271.11   84,057.64    59,179.87    65,098.42    60,066.52     58,366.16     
Depletion (11,910.60)  (2,440.68)    (31,155.83)  (8,578.38)    (14,178.17)  (5,241.08)     
Revaluation 12,792.15   8,227.22     6,278.05      14,496.93    9,146.28      3,540.72       
Closing Stock (Dep. Streamflow) 78,271.11   84,057.64   59,179.87    65,098.42    60,066.52    58,366.16     
REGION IIIa

REGION IV
Opening Stock (Dep. Streamflow) 80,246.88   65,704.12   60,924.00    92,597.69    110,555.23  104,989.53   87,998.11     
Depletion (25,327.73)  (11,343.33)  28,211.60    (1,050.82)    (19,992.11)  (24,781.02)   
Revaluation 10,784.97   6,563.21     3,462.09      19,008.36    14,426.41    7,789.59       
Closing Stock (Dep. Streamflow) 65,704.12   60,924.00   92,597.69    110,555.23  104,989.53  87,998.11     
REGION V
Opening Stock (Dep. Streamflow) 30,324.63   31,953.06   36,761.88    29,209.68    33,014.10    55,578.22     51,270.66     
Depletion (2,359.68)    1,041.59     (9,761.24)    (2,056.10)    17,970.66    (9,538.82)     
Revaluation 3,988.11     3,767.24     2,209.04      5,860.52      4,593.46      5,231.25       
Closing Stock (Dep. Streamflow) 31,953.06   36,761.88   29,209.68    33,014.10    55,578.22    51,270.66     
REGION VI
Opening Stock (Dep. Streamflow) 23,966.76   36,635.57   14,632.75    13,303.49    14,311.76    25,377.60     19,829.14     
Depletion 8,809.49     (26,121.81)  (2,370.03)    (2,091.98)    9,012.72      (7,002.48)     
Revaluation 3,859.32     4,118.98     1,040.77      3,100.25      2,053.12      1,454.02       
Closing Stock (Dep. Streamflow) 36,635.57   14,632.75   13,303.49    14,311.76    25,377.60    19,829.14     
REGION VII
Opening Stock (Dep. Streamflow) 17,524.41   27,595.58   11,628.50    16,832.90    22,086.94    51,587.99     50,899.76     
Depletion 7,817.87     (18,801.53)  4,541.98      1,560.41      26,683.28    (4,310.37)     
Revaluation 2,253.30     2,834.46     662.42         3,693.63      2,817.78      3,622.15       
Closing Stock (Dep. Streamflow) 27,595.58   11,628.50   16,832.90    22,086.94    51,587.99    50,899.76     
REGION VIII
Opening Stock (Dep. Streamflow) 67,969.50   55,517.86   46,065.79    44,048.88    34,317.46    61,087.61     67,968.23     
Depletion (20,279.15)  (15,843.37)  (4,363.35)    (19,308.43)  22,444.43    2,402.92       
Revaluation 7,827.51     6,391.30     2,346.43      9,577.01      4,325.72      4,477.71       
Closing Stock (Dep. Streamflow) 55,517.86   46,065.79   44,048.88    34,317.46    61,087.61    67,968.23     
REGION IX
Opening Stock (Dep. Streamflow) 35,974.98   27,462.87   21,784.45    24,348.82    12,702.20    10,960.67     9,900.93       
Depletion (6,340.73)    (1,717.45)    9,156.20      (8,918.83)    7,992.44      11,209.14     
Revaluation 3,960.36     2,986.88     1,088.63      7,248.76      2,058.59      459.01          
Closing Stock (Dep. Streamflow) 27,462.87   21,784.45   24,348.82    12,702.20    10,960.67    9,900.93       
REGION X
Opening Stock (Dep. Streamflow) 4,806.48     6,470.90     6,945.60      4,949.62      6,357.34      7,900.11       9,880.79       
Depletion 927.86        (329.95)       (2,314.53)    248.45         778.26         1,328.07       
Revaluation 736.56        804.66        318.55         1,159.27      764.51         652.61          
Closing Stock (Dep. Streamflow) 6,470.90     6,945.60     4,949.62      6,357.34      7,900.11      9,880.79       
REGION XI
Opening Stock (Dep. Streamflow) 37,996.53   60,915.31   60,863.42    27,009.54    51,908.83    40,752.50     71,193.16     
Depletion 16,635.58   (7,867.28)    (37,056.85)  19,555.57    (16,623.49)  28,460.76     
Revaluation 6,283.20     7,815.39     3,202.98      5,343.71      5,467.17      1,979.89       
Closing Stock (Dep. Streamflow) 60,915.31   60,863.42   27,009.54    51,908.83    40,752.50    71,193.16     
REGION XII
Opening Stock (Dep. Streamflow) 43,271.80   43,260.84   78,036.44    60,773.09    73,991.77    116,527.24   153,856.16   
Depletion (5,737.56)    29,140.73   (20,171.15)  (587.99)       35,882.83    27,839.65     
Revaluation 5,726.60     5,634.86     2,907.81      13,806.67    6,652.63      9,489.28       
Closing Stock (Dep. Streamflow) 43,260.84   78,036.44   60,773.09    73,991.77    116,527.24  153,856.16   

a not accounted due to incomplete data

APPENDIX TABLE 8.  MONETARY ACCOUNTS OF SURFACE WATER, 1988-1994



Environmental and Natural Resource Accounting 

 
Philippine Water Resources 

217

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX FIGURES



APPENDIX FIGURE 3.  REGIONAL AVERAGE ANNUAL RUN-OFF (90% AVAILABILITY)  
 

Source:  1972 National Economic Atlas 
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APPENDIX FIGURE 4.  GROUNDWATER RESOURCES MAP 

Medium Yield 

High Yield 

Source:  1972 National Economic Atlas 
 



Source of basic data :  BRS

APPENDIX FIGURE 5.  HYDROGRAPH: RIVER MARAGAYAP (LA UNION) IN WATER REGION I,
                                              IN SECOND-LITERS

-

5,000

10,000

15,000

20,000

25,000

30,000

35,000

19
88

19
89

19
90

19
91

YEAR

 APPENDIX FIGURE 6.  HYDROGRAPH: RIVER GANANO (CAGAYAN) IN WATER 
                                              REGION II,  IN SECOND-LITERS
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APPENDIX FIGURE 7.  HYDROGRAPH: RIVER CORONEL IN WATER REGION III, 
                                             IN SECOND-LITERS
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Source of basic data :  BRS

APPENDIX FIGURE 8.  HYDROGRAPH: MAYOR RIVER AT FAMY (LAGUNA) IN WATER
                                             REGION IV, IN SECOND-LITERS
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APPENDIX FIGURE 9.  HYDROGRAPH: RIVER CAGAYCAY(BICOL) IN WATER 
                                              REGION V, IN SECOND-LITERS.

-

1,000

2,000

3,000

4,000

5,000

6,000

19
88

19
89

19
90

19
91

19
92

19
93

19
94

YEAR

APPENDIX FIGURE 10.  HYDROGRAPH: RIVER AKLAN (AKLAN) IN WATER 
                                                REGION VI,  IN SECOND-LITERS
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Source of basic data :  BRS

APPENDIX FIGURE 11.  HYDROGRAPH: RIVER LA LIBERTAD IN WATER REGION VII, 
                                               IN SECOND-LITERS.
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APPENDIX FIGURE 12.  HYDROGRAPH: RIVER DAS-AY (SOUTHERN LEYTE) IN WATER 
                                                REGION VIII, IN SECOND-LITERS
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APPENDIX FIGURE 13.  HYDROGRAPH: RIVER INGIN IN WATER REGION IX, 
                                                IN SECOND-LITERS
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Source of basic data :  BRS

APPENDIX FIGURE 14.  HYDROGRAPH: RIVER MULETA (BUKIDNON) IN WATER REGION X, 
                                                IN SECOND-LITERS
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APPENDIX FIGURE 15.  HYDROGRAPH: RIVER BUAYAN (SOUTH COTABATO) IN WATER 
                                                REGION XI, IN SECOND-LITERS
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APPENDIX FIGURE 16.  HYDROGRAPH:  RIVER MAGANOY (MAGUINDANAO) IN WATER 
                                                REGION XII, IN SECOND-LITERS
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