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Introduction

The Philippines is among the mega-diverse countries of the world. The country ranks 5th in the world in terms of
number of plant species, having 5% of the world’s species of flora. The currently identified number of species of
plants and animals in the country are considered conservative since it has one of the highest rates of species
discovery in the world. For example, sixteen new species of mammals have been discovered in the last ten years
alone. This new species discovery pattern is said to have shown no sign of slowing. The current taxonomic
estimates show that the Philippines has the highest level of endemism in the Indo-Malayan Realm on a per unitarea basis and the highest concentration of biodiversity on earth (UNDP, 2014). At least 25% of the country’s
plant genera and 49% of terrestrial wildlife are endemic. It terms of bird species, the country ranks 4th in
endemism globally. It also has a highly diverse marine and coastal resources, which is considered the third
highest in marine biodiversity in the world, with 1700 coral reef species over an area of 25,060 sq km. This
number of species comprises about 9% of the total known coral species in the world.
Philippine fisheries sector produced a total volume of 4.865 million metric tons in 2012 valued at PhP 237.7
billion, which is estimated to be 1.8% of GDP at constant 2000 prices or 2.1% at current prices (DA-BFAR, 2014).
The value of marine and other Philippine genetic resources, however, goes beyond official production and trade
statistics. Many of these resources have high medicinal values that are not yet captured in the usual statistical
information. For example, the UNDP Terms of Reference for this project cited that marine organisms are the
source of 60% of new anti-cancer agents currently on trial. The recent study done by the UP Marine Science
Institute (UP MSI) in partnership with the Oregon Health and Science University, University of Utah, the
Academy of Natural Sciences, Philadelphia and Ocean Genome Legacy showed that marine mollusks found in
the Philippines have unusual strains of bacteria that have utility as drugs for central nervous system disorders,
anti-cancer agents and anti-microbial treatments (UNDP, 2014).
The problem is that despite the assertion of mega-diversity and potential commercial value, the country’s
genetic resources are not well known or studied. There is no systematic species inventory and monitoring. There
is very little control and recording of the manner and volume of harvesting either for food, trade, traditional
medicine, or scientific study. Hence, “leakage” in revenue generation is feared to be happening through biopiracy. The extent of these leakages and associated foregone revenues are not known.
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The objective of the study is to provide initial estimates of the foregone and/or potential monetary benefits
from genetic resources that have commercial potential. Specifically, as stated in the Terms of Reference, the
tasks of the resource economist are the following:
1. Assess the forgone monetary benefits of bio-pirated species in the country;
2. Work with the other consultants, especially with the Genetic Resource Expert, on the list of genetic
researches in advance stage with commercialization potential;
3. Assess the potential monetary benefits of these genetic researches with commercialization potential;
4. Propose a fair and equitable benefit sharing scheme taking into account the real economic/monetary
value of the resource under study;
5. Work closely with the Genetic Resource Expert on valuing the genetic resources with commercial
potential
6. Collaborate with other consultants and provide inputs to the Lead Integrator/Project Development
Consultant on possible interventions needed for a fair and equitable benefit sharing scheme and
protocol;

2

Review of Related Literature

Genetic resources are fundamental to our existence and important to any economy as they provide the basis for
significant levels of investment and employment in the creation of new products and enhancement of existing
products for pharmaceutical, agricultural and other purposes (The Outspan Group Inc., 2011). Globally, out of an
estimated 265,000 species of flowering plants identified from the 500,000 estimated total plant species, 7000
have been collected and cultivated for food and other uses (FAO, 1997). Out of the 7000, only 30 crops are
feeding the world (FAO, 1997) while 0.5% had been studied in detail for chemical composition and medicinal
value (Brouwer, 2007 as cited in Rosales, 2008).
According to the World Health Organization (WHO), more than 80% of Asia’s population cannot afford or access
formal health care systems and are dependent on culturally familiar, technically simple, and financially
affordable traditional medicines. The collection and cultivation of medicinal plants also provides a vital livelihood
option for millions in rural communities and low-income farmers (Rosales, 2008). In India, more than 1300 tons
of medicinal and aromatic plants are extracted and traded annually, mostly illegally (Singh 2002 as cited in Karki
et.al, 2005). Although this has been a traditionally acceptable livelihood, the illegal extraction of genetic
resources has become a major concern in natural resource management since unregulated extraction eventually
leads to unsustainable harvesting. Unsustainable harvest of genetic resources is tantamount to genetic resource
erosion. The economics of genetic resource erosion begin in the perspective of bioprospecting as seen in terms
of the extraction and replacement of existing species. Bioprospecting value is mainly focused on the Access and
Benefit-Sharing estimate of the genetic resource. Unlike other environmental valuation, where it basically
accounts for the total economic value (TEV) of the resource (direct use, indirect use, and non-use values), access
and benefit-sharing valuation’s main concern is on the estimation of the direct use value only – in the form of
goods/resources which are tangible or visible (Nelliyat and Pisupati, 2013). In South Asia, the practice of plant
collection in the wild usually exceeds the natural production of species (Aslam, 2002). This further aggravates
2
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the threats of deforestation and ecosystem degradation since the extracted species plays vital role in the overall
environmental sustainability and ecological balance. Increasing current market and community demand on
genetic resources places many species at risk of extinction (Lucy and DaSilva, 1999 as cited by Aslam, 2002).
Similar situations have been observed in the Philippines particularly in areas where plant genetic resources were
mainly used for traditional healing such as in the province of Siquijor.
On the other hand, although extraction of genetic resources poses threats towards ecosystem degradation, it
has also opened vast potentials for economic uses and medicinal breakthroughs. The figures of global trade in
medicinal plants and other genetic resources present a huge opportunity for wealth creation. Results of the
study presented by Oborgia showed plant genetic resources of Jordan increased more than 30 folds by going
through the process from raw materials to its pharmaceutical products. For instance, the raw materials from
Trigonella foenum-graecum is processed and could have a value of $1000 per kg as tablets or oils; Lavendula
officinalis could have a value of $2000 per kg which is used for cosmetics; and hypericum which is the main
materials for the toxin hypericine which could be sold to as high as $150,000 per kg (Oborgia, 2011).
Other estimates in the global trade in medicinal plants are shown in Table 1. Singh et al (2013) estimated global
trade value in 2004 at USD 62 billion and was expected to reach USD 15 trillion by 2050 (Singh, Kumar, Singh, &
Kumar, 2013). HUJRA, citing the work of Ravindra Sharma in 2003, estimated the value of trade of medicinal
plants products at USD 75 billion (Holistic Understanding for Justified Research and Action, 2004). Of these,
about USD 45 billion are over-the-counter and prescription drugs and USD 30 billion are nutritional supplements
(see Table 1).
Table 1. Summary of global trade in medicinal plants, various sources and years
Traded per Year
Location

Volume
(In tonnes)

Value
(In USD)

Year of
Statistics

Remarks

Source of
Information

Global
75 billion
Total: Drugs & Nutritional
Supplements

No data provided

62 billion

OTC Drugs

No data provided

20 billion

Presciption Drugs

No data provided

25 billion

Nutrition supplements

No data provided

30 billion

Pharmaceutical Products

Sharma, 2003
cited by HUJRA,
2004

No data provided

No data provided

80 billion

2004

Projected to reach 5
trillion in 2050

Singh et al, 2013
Sharma, 2003
cited by HUJRA,
2004

1993

57% of the top
pharmaceutical
products are derived
from natural products,
its derivatives or
analogs

Grifo et al, 1997
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In Asia, Hong Kong imports 77,250 metric tons of pharmaceutical plants valued at USD 1 billion annually
(Sharma, 2003) (see Table 2). South Asia’s total trade in the 1980s was estimated at 0.5 billion tons per year with
a value of about USD 200 million to USD 1 billion (Karki, 2010). India is considered to be the center of medicinal
plants trade in the region and exports about USD 100 million in the 1990s, which was expected to reach USD 2.5
billion in 2005 (Karki, 2010). Nepal, on the other hand, traded about 20,000 tons in the 1990s valued at USD 1820 million. Of these, 90% were exports to India and 80% of the volume and value of the trade came from 20 high
demand and high value products (Choudhary, Rawat, & Bhattarai, 2007). Olsen (2005) provided another
estimate of the volume and value of trade from Nepal, which ranged from 7,000 – 27,000 tons per year and
exports valued at USD 7 million to USD 30 million. In 1997-1998 alone, the volume of trade was 14,500 tons,
with exports valued at USD 16 million (Olsen, 2005). Olsen’s (2005) research further found that 36% of the
volume and 51% of the value of trade came from destructive harvesting.
Table 2. Trade of medicinal and aromatic plants (MAPs) in Asia
Location

Traded per Year
Volume
(In tonnes)

Value
(In USD)

Year of
Statistics

Remarks

Source of
Information

Asia
Hongkong

Imports: 77,250 of
pharmaceutical
plants
0.5 billion

1 billion

200 million to 1
billion

1980s

36,200

700 million

1980s

Exports: 100 million
to 2.5 billion

2005

20,000

18-20 million

1990s

90% exported to
India in raw form

7,000-27,000

Exports: 7-30 million

1997-2005

36% of volume & 51%
of value from
destructive harvesting

14,500

Exports: 16 million

1997-1998

South Asia

India

Nepal

Sharma, 2003

70% of threatened
medical plants;
Annual growth rate:
15% - 20%
Estimated value from
Madhya Pradesh
alone

Poffenberger,
1990 cited by
Karki, 2000

Karki, 2000
Bhattari and
Olsen, 2000 cited
by Choudhary et
al, 2007
Olsen, 2005

Olsen, 2005

A report of the FAO on genetic resources indicated that there are approximately 15,000 species of plants
identified in the Philippines, composed of around 8120 flowering plants, 33 gymnosperms, 1030 species of ferns
and fern allies, and 1271 species of bryophytes (Department of Agriculture, 1995). On the other hand, the
country has 17,460 km coastline, and there are indications that marine plant genetic resources are abundant,
4
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although relatively unexplored. The vast coastline of the country paved way to seaweed farming and sea grass
harvesting industry (DA, 1995). Other plant genetic resources that have been reported to have big potentials for
economic use include fruits and nuts species such as Litchi chinensis or alupag, Artocarpus odoratissimus or
marang, and Tamarindus indica or commonly known as sampaloc to name a few among the many species in the
country.
Although, there are relatively many studies that identified economically significant plant and animal species,
official statistics in the Philippines do not show the markets, volume and value of species traded particularly for
pharmaceutical, industrial, nutraceutical, and agricultural purposes. UNDP’s Terms of Reference for this project,
however, cited from various sources a few bio-pirated genetic resources in the country that have been patented
without proper recognition and reward to the sources. These include:
•
•

•
•

•

•
•
•

Nata de coco patented by Japan;
Ampalaya or bitter gourd (Momordica charantia) mixed with Philippine vegetable "talong" or eggplant
(Solanum melongena) are now patented in the United States by Cromak Research, Inc., New Jersey, for
the treatment of diabetes (a leading disease worldwide according to the WHO);
Philippine yew tree (Taxus sumatrana), found only in Mt. Pulag, is reported to have been patented by
the University of Philadelphia for taxol, a cancer-curing chemical;
Philippine sea snail (Conus magus) has already been patented by Neurex, Inc. a US-based
pharmaceutical company, for its toxin called SNX-111, which is a painkiller that is reported by scientists
to be 1,000 times more powerful than morphine. Neurex was able to isolate this toxin with the help of
scientists from the Marine Science Institute of the University of the Philippines (UP-MSI) and the
University of Utah;
The oil extract of ylang-ylang (Cananga odorata) flowers had been patented by the French fashion
house, Yves St. Laurent, for more than 20 years now for the manufacture of their high class line of
perfumes;
Banaba (Lagerstroemia speciosa), a well known herbal medicine used in the Cordillera highlands and
other parts of the Philippines, was patented by a Japanese company, Itoen KK, as anti-diabetic;
Saluyot or jute was patented by a Japanese company for its anti-stress drug now sold in both powdered
and tablet form; and
Filipino herbal medicines like sambong (Blumea balsamifera), lagundi (Vitex negundo) and takip kuhol
(Centella asiatica) are now the subject of many patent claims by Japanese companies.

Currently, there is limited knowledge on the supply chain, demand, trade networks and cultivation of indigenous
medicinal plants in the Philippines. While there is growing interest on medicinal plants, literature on market
flows, trade values, and the inventory of species and habitats hardly exist.
Despite the rich biodiversity and vast potential of the country’s genetic resource, the challenge of computing its
real value is still present. Particularly, since most bioprospecting valuation and investment strategies only
consider attempting to restore the exact diversity composition prior to extraction (Drucker, Gomez, & Anderson,
2001), taking into account only direct returns and primarily towards the immediately impacted stakeholders.
Philippines’ Wealth Creation Programme from Biodiversity Resources: Economic Valuation Component
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However, since biodiversity provides other non-pecuniary benefits and indirect services for public good, these
are all unaccounted for in the investment strategies. Therefore, this perspective leads to undervaluation of the
real value of genetic resources. Under the provision of the Nagoya protocol on “fair and equitable” access and
benefit-sharing of genetic resources, there is a need to shift the perspective of valuing genetic resource for
bioprospecting to account for the real value of the resource.
The dominant argument in support of sustainable use of genetic resources has been predicated on the value of
bioresources in biotechnology and as potential sources of new of pharmaceutical products. Valuation studies,
therefore, have been aligned toward the determination of the profitability of the development of new products
in the pharmaceutical and agricultural industries. While global trade figures shows potential for revenue
creation, as shown previously in Tables 1 and 2, there is doubt as to the ability of drug development alone to
serve as incentive for conservation by local communities. There needs to be a system to capture the value of
these resources to local communities, such as its use in traditional medicine and agriculture. Despite the
challenges in the valuation methods, it is even more appealing to further the valuation studies in genetic
resources.
There are several approaches suggested to estimate the value of biological resources as source of chemical
compounds in the pharmaceutical and agricultural industries. Valuation of resources is usually based on two
perspectives of welfare values: a producer’s value, which is usually called the producers’ surplus; and the
consumer’s value, which is usually called the consumer surplus. One particular method on the producer’s
perspective is computing for the surplus value in excess of the total production cost out of the total revenue.
This method is normally referred to as the resource rent computation.
The National Biodiversity Authority (NBA) of India investigated the value of their genetic resources particularly
for bio-pharmaceuticals, biotechnology, crop protection products, botanicals, and nutraceutical. The
organization developed valuation methodologies particularly deriving applicable resource rents through a value
chain analysis. Generally, deriving the value of the resource by accounting for the overall cost of production
from bio-resources (raw material) extraction, transaction costs, and other processing costs until the product
reaches the consumers. Table 3 shows the value chain analysis steps used by NBA in India as basis for the
computation of genetic resource values (Nelliyat & Pisupati, undated).
Table 3. Steps on Value Chain Analysis for GR Valuation

Steps
1

2

3
6

Tasks
Identification of the key bio-resources (having economic
and ABS potential) extracted from a geographical area /
ecosystem
Understand the status of the bioresources (Rare
Endangered and Threatened – RET, Abundant, Endemic).
For providing a weightage in valuation process (rent)
Understand its potential / purpose / usage

Sources of Information
Local communities, biodiversity
data at local level, forest
departments and others
Local communities, biodiversity
data at local level, forest
department and others including
taxonomists and ecologists
Local communities, traders,
research organizations,

Philippines’ Wealth Creation Programme from Biodiversity Resources: Economic Valuation Component
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Identify its leverage / movements: local >> regional >>
state >> national >> international

5

Prioritize the promising uses of bioresources based on
value addition (ranking)
Select any manufacturing company, who use the bioresources
Estimate the transaction cost of bioresources: from forest
gate to company gate. (Price at company gate – price at
forest gate)
Identify the major production steps

6
7

8
9

10

11

Identify the different factors of production involved in
each stage and its cost / remuneration (Factor cost
method)
Identify the abnormal benefits and rates (differences
between company rate with general market rate)
Fix the optimum benefit and share the surplus to local
communities who preserve the bio-resources (Royalty;
institutional mechanism for distribution)

government departments,
industries
Local communities, traders,
industrial association, companies,
exporters, customs department
Industries, traders, research
organizations.
Appropriate industry
Forest dwellers, traders, industries

Company management and
production manager
Company management,
production manager and laborers
Company management,
production manager, laborers,
industrial/govt. departments
Company management,
production manager, laborers,
industrial/govt. departments and
Local communities

Source: National Biodiversity Authority, India
The computation of NBA basically yielded resource rent values, which were further sub-classified into Scarcity
Rent, Information rent, and Endemic Rent. Scarcity rent is the value derived from the limited stock of resources
compared to its demand; Information rent is the value of acquired relevant information at the start of the
research, which makes the discovery of the resource easier for development and production; Endemic rent is
the value derived for the uniqueness and rarity of species (Nelliyat and Pisupati, 2013). Similar sub classification
was used in Simpson et al (1996), and Rausser and Small (2000). The NBA came up with suggested methods for
valuing specific genetic resources shown in Table 4 (Nelliyat & Pisupati, undated).
Table 4. Suggested Valuation Methodology for GR Valuation

Category of Bio-Resources
Bio-pharmaceuticals (modern drugs)
Population status; Rare, Endangered
and Threatened (RET); Abundant;
Endemic

Possible Methodological Approach
Scarcity rent + Information rent (share a proportion attributable to the
product)
Endemic rent

Philippines’ Wealth Creation Programme from Biodiversity Resources: Economic Valuation Component
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Bio-technology (Seed/Agriculture
related); Land races; Microorganisms

Information rent

Crop protection products

Information rent

Botanicals

Based on the proportion of Net Present Value (NPV) of the profit * the
contribution of input to the output

Nutraceutical / Personal care and
Based on the proportion of NPV of the profit * the contribution of input
cosmetic products
to the output
Source: Nelliyat, P. and Pisupati, B., undated, “Economic valuation of bio-resources for access and benefit
sharing,” National Biodiversity Authority: Chennai, India.
For pharmaceuticals, one approach is the application of the average value of patents to an estimated number of
research discoveries in a given natural ecosystem (Ruitenbeck, 1989). Kumar (2006) cited the works of
Mendelsohn and Ballick (1995), Simpson et al (1996) and Rausser and Small (1998 and 2000) in valuing genetic
resources in term of potential social value of yet undiscovered species and actual economic returns of new
pharmaceutical applications. These studies used the value of bioprospecting to estimate option value, i.e., the
premium placed on maintaining species and ecosystems for possible future uses and applications, and of
accounting for the future value of medicinal plants (Kumar, 2006).
Simpson and Sedjo (1996) designed a model for bioprospecting as a sequential search for species (or leads) for
the discovery of new products and derived a demand function for biodiversity in terms of willingness to pay of
pharmaceutical researchers for species as inputs into commercial processes. The valuation method applied in
the study basically made use of the marginal changes on resource rent of the species per genetic differentiation
of one over the other, which was termed as scarcity rent. Each trial determines if the use of the species as input
to the production of pharmaceutical reduces the production cost. The study theorizes that the marginal change
in the scarcity rent per genetic differentiation trial brought by using the species as input to the production to be
the approximate value of the genetic resource. The approximate value is then applied in the theory of island
biogeography to predict the number of species per area, which ultimately computed for the genetic resource
value per area. The scarcity rent for the Philippines, based on their model, is USD 4.66 per hectare (Simpson,
Sedjo, & Reid, 1996).
One of the main limitations of Simpson’s result is the application of the estimated rent to the theory of island
biogeography. Although the theory logically follows the principle of species distribution, the targeting of
resources in actual area is too generic, thus making the estimate of the overall genetic resource value prone to
over or undervaluation. Rausser and Small (2000) had improved the study by applying geographic inferences
through a proportionate density of species per 1000 hectares. Rausser and small, using the same data set of
Simpson et al, estimated bioprospecting values focusing on units of land in 18 biodiversity hotspots (Philippines,
included) and the probability of a hit as being in proportion to the density of endemic species in the total area.
The improved method placed a more precise spatial perspective relative to the study of Simpson et al. Due to
data and technology limitation, the geographic representation applied by Rausser and Small still has a, rather
large coverage in terms of spatial scale. Despite the limitations of the study, their results showed that the
Philippines ranked sixth among the 18 hotspots in terms of bioprospecting value, with incremental value of USD
8
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1,973 per hectare and probability of a hit at 2.38 E-05 per 1000 hectare. The study estimated the values from
800,000 hectares forest and is using an endemic species density of 1.98 species per 1000 hectares (Rausser &
Small, 2000).
The abovementioned valuation approaches, e.g., Simpson et.al (1996) and Rausser and Small (2000) among the
few, follow the Search Theory Framework that derived the value of the resource by estimating the resource rent
of the species multiplied by the probability of a successful event, an event being an input to producing
pharmaceutical product.
Pearce and Puroshthothaman (1992) added in their estimation process the institutional capacity to capture the
value of medicinal values (bioprospecting fees and royalties) and payments to landowners so as to avoid overexaggerating claims that such values will lead axiomatically to biodiversity conservation (Pearce &
Puroshothamon, 1992). The overall value computed in the study was divided to 1 billion hectares representing
the approximate area of tropical forest left in the world. The estimation resulted in a range of value of $0.1 to
$21 per hectare worth.
On the other hand, a different valuation perspective through a consumer surplus method is demonstrated in the
study of Scarpa et al (2003) on valuing indigenous cattle breeds in Kenya. The study compared both a stated
preference and a revealed preference approach in valuing animal genetic resource. In both methods, the
approach is to estimate the value of the resource as reflected in the changes in consumers’ welfare through
their willingness to pay considering a set of characteristics of the resource. The study computed the revealed
preference approach through a hedonic pricing analysis. The model theorizes that the value of the resource is
reflected in the implicit prices derived from the different attributes of the cattle. Cattles tagged with “excellent”
body condition are expected to increase the price by $64.10 per cattle while “good” body condition is expected
to increase the price by $29.49. Using a stated preference approach, a choice experiment was conducted to elicit
the willingness to pay of consumers for different cattle breeds. The results from the estimation showed almost
similar figures with the revealed preference with only an addition of another significant factor, if the cattle
breed is a pure Maasai Zebu which decreases it’s value by KSh600 or around $7.
Frisvold et al. (2003) estimated both US consumer and producer’s welfare brought by the genetic resource
improvement across five commodities. Consumer surplus was computed through the increase in quantity
demanded of the good due to a decrease in price brought about by the improved efficiency in the production
process. A consumer welfare increase of $220 million was estimated by the study. On the other hand, a
producer’s welfare increase brought by the decrease in production cost was estimated at $160 million (Frisvold
et al., 2003 as cited by Rubenstein et al., 2005). Frisvold and associates’ estimate was extended to apply global
welfare. An estimate in net global welfare of $590 million was computed, with the United States capturing 60%
of the total gain, 25% for other developed countries, and the remaining 15% for developing and transitional
economies (Frisvold et al., 2003 as cited by Rubenstein et al., 2005).
In the Philippines, there are yet no valuation studies on genetic resources. However, the methods of valuations
cited in the literatures are not new to the Philippine research community. Furthermore, these methods have
already been explored and adopted in other resources such as in ecosystem and ecosystem services level.
Philippines’ Wealth Creation Programme from Biodiversity Resources: Economic Valuation Component
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3

Scope of the Study

This intent of the Wealth Creation project is to limit the scope of economic valuation to a few species with
potential commercial medicinal or agricultural value. The species included in the study the following:
•
•
•
•
•
•
•
•
•

Tawa-tawa or Gatas-gatas (Euphorbia hirta) - currently traditionally used and studied for dengue.
Ulasiman bato or pansit-pansitan (Peperomia pellucida Linn.)
Sibukao or Sapang (Caesalpinian sappan)
Sampa-sampalukan (Phyllanthus niruri)
Makabuhay (Tinospora sp.)
Mycorrhiza sp. - biofertilizers and biopesticides
Gamet (Porphyra sp.)
Carrageenan
Sea snail or sigay or cowry shell (Cypraeidae sp.)

The determination of the species and final scope of valuation and methodology was based on initial
consultations with genetic resources experts and traditional/alternative medicine practitioners. The study also
gathered information from three provinces of the country known for their abundance in biodiversity, indigenous
or traditional medicinal practices, and concurrent pharmaceutical researches. These are the provinces of
Palawan, Ilocos Norte, and Siquijor.
The province of Palawan, also called “The Last Frontier” of the country, is well known for its rich biodiversity and
distinct ecosystems and hosts the world famous Puerto Princesa Underground River. The province is also
cultural diverse with many ethnic groups and indigenous communities such as the Tagbanwa and Pala’wan
tribes. This diversity makes the province conducive for academic research on genetic resources. There are three
local universities in the province conducting researches on genetic resources, namely Holy Trinity University
(HTU), Western Philippines University (WPU), and Palawan State University (PSU). Other non-Palawan based
academic and nongovernment organizations have also taken interest in the rich biodiversity, indigenous
knowledge and practices in the province and have, thus, conducted studies or funded projects.
Another site considered for data collection for the valuation study was Ilocos Norte, mainly due to the research
efforts conducted by Mariano Marcos State University (MMSU) on the genetic resources. The university has
been declared by the Department of Science and Technology (DOST) as a Tuklas Lunas Development Center and,
thus, receives research support. It is currently conducting phytochemical studies of various species with
potential pharmaceutical and nutraceutical applications. One of the extensively studied species in the university
is Porphyra sp. locally known as “gamet” and internationally known as “Nori”. Porphyra has been extracted by
locals of Ilocos Norte and sold domestically or exported to Japan and other neighboring Asian countries. The
selection of species to be researched on is based on traditional knowledge and practices in communities.
The province of Siquijor in Central Visayas is well known in the country for their folk healers, traditional healing
practices, medicinal oils, and amulets. Their extensive folk healing practices gave the province the reputation as
10
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a mystical island. An academic institution in the province has been conducting ethnobotanical studies of plant
species used in folk healing through the support of DOST.

4

Framework and Methodology

The absence of apparent economic value and poorly defined property rights create a problem of
overexploitation and unregulated use of many biological resources; therefore, they fail to compete on a level
playing field. The CBD Conference of Parties (COP) Decision IV/10 acknowledges “economic valuation of
biodiversity and biological resources [as] an important tool for well-targeted and calibrated economic incentive
measures” for proper utilization and conservation. The CBD declares that “Access and Benefit Sharing” (ABS)
acts as an incentive mechanism to local communities in conserving and preserving biodiversity (OECD, 2002).
Access and benefit sharing framework provides guidance for the way in which genetic resources are accessed
and the way benefits are shared between countries or people. It is a framework that by which resources users
and resource providers are able to share the benefits from utilization of biological resources. The ABS principles
ensure that the physical access to genetic resources is facilitated and the benefits obtained are equitably shared
with providers.
There are three approaches to estimating the economic value of biodiversity resources, these are:
•

•
•

Using market prices where the prices occur in the market for biodiversity asset and where prices are
“revealed” in some other market. The valuation approaches within this category is generally called
“Revealed preference;”
Using willingness to pay estimates derived from questionnaires or what is called “stated preference”
approach; and
Using values borrowed from existing studies or what is termed as “benefit transfer” approach.

From the ABS perspective, however, the market price approach is considered the more relevant approach. The
market values for biological resources are perhaps the most obvious argument for conserving habitats
threatened by alternative and competing uses, and species threatened by over-utilization. There are three
valuation approaches based on market values:
•
•
•

observed market value and related goods approach;
productivity approach; and
cost-based methods, including replacement cost.

Economic valuation requires adjusting values by correcting market prices for any known price distortions and
policy failures (e.g., taxes and subsidies) that affect the output itself, any inputs (e.g., unpaid labor), and
converting domestic prices to border equivalents (e.g., world prices) for internationally traded products. From
the ABS negotiation perspective, however, these adjustments in determining the price may not be acceptable
(Nelliyat & Pisupati, undated).
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Based on the review of literature and abovementioned approach for ABS, the study used the market price
approach and estimated the unit resource rent of products from particular species. This entails examining the
following:
•

•

market information on prices and quantity or volume of the resource utilized to derive the total values
or revenues for a species being traded or the pharmaceutical or biotechnology product by which that
species contributes; and
production inputs of the product by which the species was used.

The resource rent determines the value of plants for bioprospecting out of the excess value from the total
revenue of the product less the total cost of producing the product. For the purpose of this study, the study
assumes that the total cost of production already include both scarcity rent, information rent, and other factors
of production to account for the willingness to pay of producers to invest in the product. In this way, the rent
computed is solely the value of the resource utilized for that particular good. This method follows the logic of
the Search Theory framework used in genetic resource valuation studies such as those used by Rausser and
Small (2000) and Simpson et al (1996). However the limitations encountered by Rausser and Small (2000) and
Simpson et al (1996) in their studies, particularly regarding to the application of the estimated genetic resource
value to the spatial distribution of species, also apply in this study. Although there are already advances in
specific spatial prediction of species distribution, such as with Phillips et al (2006) and Garcia et al (2013),
wherein the studies have predicted the suitability and likelihood of species occurrence in a given area subject to
different biophysical variables through Maximum Entropy modeling - similar with other modeling methodology,
this is only possible if data are available and would meet the minimum requirement of the model. In the absence
of the data and modeling methodology, the study used similar biodiversity density assumptions used in Rausser
and Small’s (2000) study.
Given the limited time and resources of this project, the following methodologies were used:
(a) Key informant interviews and focus group discussions to get information on key species used in
traditional medicine, pharmaceutical and agricultural industries; and
(b) Benefits transfer and resource rent estimation were used to compute for the indicative value of the
genetic resource. The genetic resources valued were those that have already been traded in the market
and/or to be initially introduced in the market but already have established a production process.
To compute for the overall genetic resource value of the area, the estimated resource rent may be applied to: 1)
species distribution modeling through Maximum Entropy (MaxEnt) model if data on species distribution is
available; or 2) geographic biodiversity assumptions used by Rausser and Small (2000) which is 2.03 density of
endemic species per 1000 hectares for the Philippines and a probability of hit at 2.44E-05 per 1000 hectares.
Benefits transfer technique is used when values and information are unavailable.
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5

Genetic Resources Research in the Philippines

5.1 Department of Science and Technology (DOST)
The Department of Science and Technology (DOST) conducts and provides support to genetic resources
research. The Philippine Council for Health Research and Development (PCHRD), one of five sectoral councils
under DOST, has been leading the natural substances research in the country. It supported the development of
lagundi (Vitex negundo Linn.) and sambong (Blumea balsamifera L.) as herbal drugs for cough relief and kidney
stone dissolution, respectively. It is also currently supporting research on herbal drugs for dengue and
tuberculosis.
In 2012, it launched the Tuklas Lunas Center project that aims to develop new drugs for tropical and other
diseases, including cancer. Identified Tuklas Lunas Center receives financial to support to conduct their
researches. The first center established in 2012 was the Mindanao State University-Iligan Institute of Technology
(MSU-IIT). To date, seven other centers had been established and these are the Mariano Marcos State University
(MMSU), Central Luzon State University (CLSU), University of Santo Tomas (UST), and Cagayan State University
(CSU) in Luzon, the Visayas State University (VSU) and University of San Carlos (USC) in the Visayas, and Central
Mindanao University (CMU) in Mindanao.
Other researches supported by DOST include the development of new drugs for infectious diseases like
tuberculosis and pneumonia out of marine organisms, testing of venom from turrid snails (Polystira albida) as
anti-pain agent, and anti-infective properties of sponges conducted by the University of the Philippines’ Marine
Science Institute (UP MSI) under the PharmaSeas Marine Drug Development Program funded by the Philippine
Council for Agriculture and Aquatic Resources Research and Development (PCAARD) (PTV News, 2012).
The merging of western and alternative medicine seemed to have gained momentum in the 1990s in the
Philippines. This coincided with the global movement toward alternative therapies, which is a new-age allure for
natural remedies. At that time, 10 medicinal plants for common health problems were promoted, namely:
akapulko (Cassia alata Linn.); ampalaya (Momordica charantia); bawang (Allium sativum); bayabas (Psidium
gujava); niyog-niyogan (Ficus pseudopalma Blanco); pansit-pansitan (Peperomia pellucida (L.) Kunth); tsaanggubat (Carmona retusa (Vahl.) Masam.); yerba Buena (Mentha arvensis Linn.) or pepper mint; sambong (Blumea
balsamifera Linn.); and lagundi (Philippine Alternative Medicine, no date).
The seriousness of government in discovering new drugs, including alternative medicine, is shown by the steep
increase in the government’s budget allocation to research. From 2010 to 2015, the budget for PCHRD increased
from Php 54.496 million to Php482.998 million (Table 5). The highest increase in budget was in 2012, which was
236% higher than the previous year. Support to field research comprises 67% to 92% of the total budget.
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Table 5. Annual budget of the Philippine Council for Health Research and Development, 2010-2015 (In
Thousand Pesos)
Item
Total New Appropriations

2010

2011

2012

2013

2014

2015

54,496

77,453

260,609

236,456

434,207

482,998

42%

236%

-9%

84%

11%

69%

88%

86%

97%

92%

Annual Change
Proportion of Budget for Programming
Health & Related Field Research
Activities
Source: www.pchrd.dost.gov.ph

67%

Experience shows that research on genetic resources with pharmaceutical and nutraceutical potential cost
about Php100 million (Eusebio, pers. Comm.) and spans 10 years on the average for medicines. For lagundi, it
took Pascual Laboratories another 10 years to promote the syrup and capsule forms before the products
became highly profitable (per. comm.).

5.2 Palawan
According to the Palawan Council for Sustainable Development many biodiversity related studies have been
conducted for Palawan. The books “Palawan: Flora and Fauna” and “A Pictorial Guide to the Noteworthy Plants
of Palawan” could serve as initial reference for the wealth creation study in identifying the species that have
medicinal values and their distribution in the province. As a general practice, PCSD Staff (PCSDA) collates reports
of studies conducted in Palawan that they know of. However, much of the data and reports are still with the
researchers, colleges and universities, e.g., Holy Trinity University (HTU), Western Philippines University (WPU)
and Palawan State University (PSU), the three leading institutions doing research on Palawan’s flora and fauna.
Since 1992, the Holy Trinity University had been conducting studies on herbal medicines from indigenous plant
species traditionally used by the Tau’t Bato and Tagbanua tribes. Based on an interview of Dr. Mildred Palon, the
university’s research team is studying the medicinal practices of tribes to protect and document their cultural
practices. The research found that different tribes have different traditional uses and cultural practices of the
same plant species. They also have distinct conservation practices and willingness to share their knowledge to
groups outside their community. HTU’s research also included phytochemical studies and testing.
The Western Philippines University (WPU) current genetic resources researches also focus mostly on the
medicinal properties of various flora and fauna in Palawan. Faculty and students in the College of Agriculture,
Forestry and Environmental Science (CAFES) do most of these studies.
The Palawan State University College of Nursing and Health Sciences (CNHS) does similar studies on medicinal
plants and associated traditional knowledge and practices. According to the college’s research coordinator,
students are encouraged to conduct researches on medicinal plants and indigenous practices in the preparation
and application of the medicine. A research result, for instance, showed that Makabuhay plant (Tinospora
14
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rumphii Boerl) is considered sacred by the tribes and no harvesting by non-community members is allowed from
their ancestral domain or community. The makabuhay plant is a clinging vine and the name is a Filipino
translation of the English term to “give life.” The tribes consider the plant sacred because of its effect on fertility.
It is claimed to promote longevity, improves memory, and treats impotence, a contraceptive, and an
abortifacient, among others. Hence, it is also called the “Heavenly Elixir.” A decoction of the makabuhay leaves
is also commonly used for malaria and fever. The roots, stems and leaves are used to treat diabetes, hepatitis,
anemia, jaundice, tuberculosis, and heart problems (Medical Health Guide, 2011; Stuart G. J., 2014).
Although there are a number of studies conducted on traditional knowledge of medicinal plants, researches on
species distribution, density and ecosystem services are very limited. Economic valuation studies on the species
being research on are absent. Based on key informant interviews, the universities are capitalizing on their rich
data resource and slowly building local research capacity for more advanced studies, such as species
distribution, modeling, and valuation.
At the community level, the Augustinian Missionaries of the Philippines at Brooke’s Point works closely with the
Pala’wan tribe in the Mt. Mantalingahan Protected Landscape in the production of herbal medicines traditionally
used by the community. There are a number of plant species used by the Pala’wan tribe for medicinal purposes
but cannot be disclosed to the public to protect against bio-piracy. One of the products already produced and
marketed within the area is lagundi (Vitex negundo Linn.) cough preparation in syrup and capsule form.

5.3 Ilocos Norte
The Ilocos region is known for its agricultural products particularly tobacco, rice, garlic, and corn. One of it
leading universities, the Mariano Marcos State University (MMSU), has been conducting research on the
propagation, conservation and product development of various plant and marine species, including
pharmaceutical and nutraceutical applications. According to Dr. Dionisio Bucao, Research Director of Mariano
Marcos State University, the university is active in discovering and developing products out of different crops
that thrive in the area. The College of Pharmacy, for instance, has an ongoing research on the anti-oxidant
properties of garlic, although the university’s research units are working on 46 different indigenous species. As a
Tuklas Lunas Center, PCHRD is providing financial support on phyto-pharmaceutical applications, e.g., antiinflammatory properties, these species. Peperomia sp., Tinospora rumphii, and Porphyra sp. are among the
priority species of the Wealth Creation Program that are being studied by MMSU researchers. Data, however,
are still unavailable to the Wealth Creation Program due to non-disclosure agreements with funding institutions
as a precaution against infringement of intellectual property rights for patentable products.

5.4

Siquijor

Despite the rich biodiversity of Siquijor, there are only a handful of scientific studies conducted in the province.
One of the earliest researches conducted was the ethnobotanical study of Mr. Urcisio Galamiton and Dr.
Inocencio Buot Jr., of DENR and UPLB, which showcased the richness of the flora and provided evidences of
improper and over extraction. Since most gatherers collect barks, roots, stems, and leaves of trees, improper
extraction most often leave the trees open and prone to infection and decay. Traditional practices and beliefs of
Philippines’ Wealth Creation Programme from Biodiversity Resources: Economic Valuation Component
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healers, however, limits gathering of medicinal plant parts to the seven (7) Fridays before Good Friday of every
year when the healing properties of nature are believed to be at their peak. Since most specimens come from
the wild, this period normally leaves irreparable damage to the trees.
To address the issue, the provincial DENR office assisted in organizing the healers so that the organized group
can self-police their activities and minimize the damage brought by improper and over extraction. One of the
projects of the healers’ organization was to establish nurseries of different healing trees in their backyard. The
members also agreed to monitor the gathering activities and limit them in identified areas. The National
Greening Program of Siquijor provided assistance in replanting “healing trees” and rehabilitate areas that where
degradation and over extraction are evident.
Capitalizing on folk medicine and beliefs as well the mystical island reputation for tourism, the provincial
government organized an annual Bandilaan festival marking the period when the folk healers gather and
prepare their traditional medicines. Visitors to the island can observe some of these activities, seek healing, and
enjoy the island’s nature sites.
A recently conducted study by DOST-PCHRD and Siquijor State College on the resource inventory of
ethnomedicinal plants in Mt. Bandilaan provides a list of species and their distribution in the island. Like the
other two provinces visited by the Wealth Creation economic team, a memorandum of agreement is necessary
to access research information.
To gather data for the valuation study, interviews with a few folk healers were conducted. One of the key
informants was Mr. Noel Torremotcha, president of the Cantabon Healers’ Association (CHA) and one of the
most known and original folk healers in the province. Different media networks and foreign researchers had
interviewed him on the topic of folk healing and traditional medicine. He mentioned that his ability to heal was
passed on to him by his father-in-law.
The Cantabon Healers’ Association (CHA) received assistance from NGP from 2011 and 2012 that allowed them
to replant 140 hectares with manunggal or bitter wood (Quassia indica Gaetn.), kolinus or kolinus-hamolaon
(Pittosporum ramiflorum Zoll. ex Miq.), kaniñgag (Cinnamomum mercadoi Vidal, C. mindanense) and sibukaw
(Caesalpinia sappan Linn.). Manunggal or bitter wood has anti-inflammatory, anti-microbial, anti-malarial,
mosquitocidal, anti-helminthic, and anti-oxidant properties. Kaniñgang, which is found only in the Philippines,
has stomachic properties or tonic for the stomach. Sibukaw has emmenagogue (i.e., promotes menstrual
discharge), astringent, sedative, stomachic, tonic and vulverary (healing wounds) properties. Folkloric uses of the
plant include treatment of tuberculosis, atonic diarrhea, dysentery, stomachaches, nervous disorder, antiinflammatory, wounds, and diabetes (Stuart G. J., Philippine Medicinal Plants: Abkel, 2015; Stuart G. J.,
Philippine Medicinal Plants: Mamalis, 2015).
This research could not be certain of the species called kolinus by traditional healers in Siquijor. Early record of
Philippine plants by Merrill (1923) listed Pittosporun ramiflorum Zoll. ex Miq. as the species locally called kolinus-

16

Philippines’ Wealth Creation Programme from Biodiversity Resources: Economic Valuation Component

hamolaon in Central Visayas, duong (Bag.), riin (Lan.) and malagus (Bag.).2 This pittosporum species can be found
in Negros, Cebu, and Mindanao (Lanao, Bukidnon, Davao) at 700 to 1,900 meters above sea level (masl) (Merrill,
1923). Literatures on medicinal plants, however, do not describe Pittosporum ramiflorum but Stuart (2015)
listed Pittosporum pentandrum (Blanco) Merr. as a medicinal plant with anti-bacterial and anti-pyretic
properties, and Pittosporum resiniferum Hemsl. or petroleum nut as a plant used in folk medicine for cough,
colds, stomachaches, muscular pains and skin diseases. The crushed fruit of the petroleum nut is mixed with
coconut oil as liniment for the relief of myalgia.
The interview confirmed an increase in the number of decaying trees due to the extraction practices of folk
healers; therefore, the association encouraged members to establish backyard nurseries to minimize extraction
from the forest. In the last five years, the association was able to establish a number of backyard nurseries. The
seedlings are either from the wild or bought at an average of P25 each.
Backyard nurseries are also convenient and safe for gatherers because of the difficulty of the forest and risk of
bites from poisonous wildlife. Traditionally, only folk healers are allowed to collect because of specifications on
the type species and manner of collection for medicinal purposes. With the influx of patients, however, some
healers train collectors certified and authorized by the group. An allowance of P150 per person is provided per
day in addition to transportation cost.
Prices of folk medicines in the area are usually fixed. For example, oils and ointments are prices at Php50 for
small sized bottles, Php300 for medium sized bottles, and Php500 for large sized bottles. Amulets cost about
Php500 each. Herbal healing oils and ointments are also bough by middlemen from Cebu, Davao, and Manila.
They claim that some products in Quiapo, Manila come from Siquijor. Products are also sold abroad by some of
their clients. The folk healers, however, do not charge for services, instead they accept donations.
On the average, daily gross income of healers from sales of medicinal products is approximately Php2,000.
During Lenten season (March to April), revenues can range from Php4,000 to Php10,000.

6

Estimates of the Economic Values of Selected Genetic Resources

6.1 Foregone Potential Royalties from GR Product
There are two famous cases of drugs developed by Filipino scientists with specimen from the Philippines that
were patented by foreign companies. One was erythromycin, a broad-spectrum antibiotic used for the
treatment of respiratory tract infections, intestinal infections and several sexually transmitted diseases. Another
often-cited product is ziconotide, a painkiller 1000 times more potent than morphine, isolated from the venom
of a tropical cone snail genus Conus (Batts, 2007).

2

Synonyms: Glyaspermum ramiflorum Zoll. & Mor., Pittosporum clementis Merr., Pittosporum comptum K. Schum. &
Lauterb.
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In 1949, a Filipino doctor, Abelardo Aguilar, then working as a researcher for a drug company Eli Lilly discovered
erythromycin from a fungus, Streptomyces erythreus (designation changed to Saccharopolyspora erythraea),
found in the soil in Iloilo. A sample was sent to a laboratory in the United States. Eli Lilly’s research team, led by
J. M. McGuire, managed to isolate erythromycin from the metabolic products of the fungus. Eli Lilly filed for
patent protection of the compound in the 1952 and US patent 2,653,899 was granted in 1953, which listed
Robert L. Bunch and James M. McGuire as co-inventors on behalf of the company. Erythromycin, formerly called
Ilotycin, was commercially launched in 1952 under the brand name Ilosone, after the Iloilo where it was
originally collected. Eli Lilly never paid Dr. Aguilar any royalty until his death in 1993 claiming that the company
owned the product since the doctor was an employee when the discovery was made (Meramonte, 2013). The
heirs of Dr. Aguilar have a pending claim of USD 500 million against Eli Lilly (Son, 1994; Greenwood, 2008).
The global antibacterial drugs market has been categorized into eight segments based on their class which
include: aminoglycosides, β-lactams, tetracyclines, sulfonamides, quinolones/ fluoroquinolones, macrolides,
phenicols, and miscellaneous antibacterials. Erythromycin is the original member of the macrolides. Patent
protection usually lasts 20 year; hence, the generic formulation of erythromycin has been available for a few
decades now without patent.
The global systemic antibiotic market was valued at $39.6 billion in 2013 and increased to $40.6 billion in 2015.
It is expected to reach nearly $44.7 billion in 2020 at a compound annual growth rate (CAGR) of 2.0% from 2015
to 2020 (Transparency Market Research, 2015; Maliwal, 2016). The annual growth rate from 2013-2015 is
computed at 1.3%. In the absence of actual data for 1952 to 1972, the global antibiotic demand for the period is
estimated using the annual growth rate and the 2013 figures. Table 6 shows that the potential royalties that
would have been received for the 20 year period is USD 756.4 million, which is approximately 1.5 times the claim
made by the heirs of Dr. Abelardo Aguilar in 1993 or 1994 during the time of then Secretary Health Juan Flavier.
Table 6. Estimated foregone benefits from erythromycin
Ilosone: (Foregone benefits from global revenues)3
Royalty claim, Ilosone (1952-1972), USD
Potential annual royalty (20 years duration of patent protection), USD
2015 Global antibiotic demand, USD
(Maliwal, 2016)
2013 Global antibiotic demand, USD
(Maliwal, 2016)
Estimated Global antibiotic demand, 1952, USD
Compound Annual Growth Rate, 2013-2015
Market share of erythromycin (7%), 1952, USD

500 million
25 million
40.6 billion
39.6 billion
18.01 billion
1.3%
1.26 billion

3

In 2002, the FDA published a research article demonstrating that Ilosone alone stood out with a side effect profile 12
times greater than the other chemical forms of Erythromycin. Ilosone was withdrawn from the market when the sales and
profits fell. The Supplementary Content of IJPC in 2012 listed Ilosone as one of the drugs withdrawn from the market
(International Journal of Pharmaceutical Compounding, 2012).
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(Grand View Research, Inc., 2016)
Potential annual foregone royalty, 1952-72 (3% maximum)
Total potential foregone royalty, 1952-1972 (3% maximum)

37.8 million
756.4 million

Another foregone benefit from genetic resources is ziconotide (SNX-111), currently marketed as Prialt™. A
Philippine-born scientist at the University of Utah, Baldomero Olivera, discovered that the venom from Conus
geographus in the 1960s has painkilling properties in humans and called it conotoxin. A synthetic version of the
compound was produced, ω-conotoxin peptide, which serves as the basis of the new drug Prialt™. The drug is
designed to treat the most serious, persistent pain that often accompanies conditions like cancer and those
patients who have become tolerant to morphine therapy (Batts, 2007).
Using revenue data of Prialt™ from the US market in 2005 to 2007, it projected that the foregone revenue from
royalty of the country is approximately USD 8.4 million (Table 7). It is expected that the revenue from royalty
would be higher if the global market is considered. For two genetic resources products, ziconotide and
erythromycin, the estimated foregone revenue is approximately USD 754 million if the Philippine scientistsdiscoverer were able to file patent protection.
Table 7. Estimated potential royalties from Ziconotide, 2005-2017
Gross Revenue from the US Market
Gross Revenue, US Market of Ziconotide,
2005-2007
2005
2006

In Million USD
30.7
6.3
12.1

2007

12.3

Potential total royalty, 2005-2007

0.921

Average Growth rate (2005-2007)

0.397

Projected global revenue, 2016
Projected royalty, 2016
Estimated foregone royalty earning,
2005-2016

249.7
7.5
8.4

6.2 Bioprospecting Value of Key Biodiversity Areas and Forests
Bioprospecting is the search for chemical compounds produced by wild organisms that might have considerable
commercial value if adapted to industrial, agricultural, and, particularly, pharmaceutical applications. This
assumes that there exists a series of "potential products" that might be derived from genetic resources and
some these products might be regarded as cures for diseases. The demand for these products may arise as new
infectious diseases become widespread, as demographic characteristics change and the health needs of certain
groups become more important, or as new technologies are developed (Simpson, Sedjo, & Reid, 1996). These
commercially valuable products developed from biological organisms could be used as incentives for private
biodiversity conservation investment (Costello & Ward, 2006).
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Simpson, Sedjo and Reid (1996) suggested that bioprospecting incentives are likely small to the tune of US$ 21
per hectare for Western Ecuador. Rausser and Small (2000), however, presented an alternative model and
estimated a much higher estimate f US$9,177 for Western Ecuador and 17 other biodiversity hotspots, including
the Philippines. For the country, the estimate was $1,973 per 1000 hectares. Costello and Ward (2006) examined
both models for comparability and found key conceptual differences. They found that the Simpson, Sedjo and
Reid (1996) model treated species as the relevant lead unit and assumed constant probability per treated lead.
In contrast, Rausser and Small (2000) treated hectares as the relevant lead.
Using the model of Rausser and Small (2000), bioprospecting values for key biodiversity areas, closed and open
canopy forests were estimated using the equations below.
𝒗𝒏 ≡ 𝑽𝟏 − 𝑽!𝒏 = 𝒂𝒏 [𝒑𝒏 𝑹 − 𝑽𝒏!𝟏 − 𝒄]

(Equation 1)

where vn = the maximum that a firm will be willing to pay at the start of the search; an = the probability that the
first n-1 search is unsuccessful; pn = the probability of success; R = reward or the revenue realized; and Vn+1 =
continuation value if the current test were unsuccessful.
!
𝒕!𝟎 𝝀

(𝟏 + 𝒓)!𝒕 𝒗𝒏 =

𝝀𝒗𝒏
𝒓

(Equation 2)

where λ = the number of projects carried out per year; and r = the discount rate.
Table 8 shows the parameters and computation of the potential bioprospecting values of three major
classification of Philippine forestland. Note that the areas classified as KBAs may be found within closed and
open canopy forests, hence, the computed bioprospecting values should not be added. The projected revenues
from a drug discovery is based on the royalty earnings of the government from Lagundi from 1997 to 2010,
which is assumed to be 3% of total revenue. The cost reflects the estimated support of DOST to R&D, which is
approximately Php2 million per year for one project, although it could reach to as high as Php100 million
throughout the entire process of drug discovery (Eusebio, pers. comm.). The probability of a successful hit or the
probability of one drug discovery from a species out of 26 searches is computed from the endemic species only.
The bioprospecting values in Table 6 can be interpreted as the value of the land under current land use. KBAs
have slightly lower bioprospecting value than the closed canopy and open canopy forests. This is the value that
the country stands to lose is genetic resources are not protected and bio-pirated or if the country is not able to
negotiate for benefit sharing agreements.
The difference in values in the three land uses can be explained by the differences in area and endemic species
density estimate, which is used as weight for the probability of hit. One may logically assume that closed canopy
forests, would have higher species density than open canopy forest; therefore, the likelihood of a successful hit
is higher. The values indicate that indeed conserving biodiversity, protecting habitats and genetic resources, in
this case plant genetic resources, do have economic benefits in terms of drug discoveries. These benefits can be
large enough to support market-based conservation of biodiversity and genetic resources, and protection of
critical habitats.
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Table 8. Estimated bioprospecting value for drug discovery in KBAs, closed canopy, and open canopy forests
Key
Biodiversity
Areas (KBA)
Data:
Area (1000 hectares)
Total number of species
Total number of endemic species, E
Identified plants used by Traditional
Healers
Medicinal plants scientifically verified
Medicinal plants validated as safe,
effective & sustainable
Density of endemic plants per 1000
hectares, ek
Model parameters:
Probability of an unsuccessful search,
an = 1-pn

Closed Canopy
Forest

Open Canopy

Source

5,125
9,253
6,091

1,868
9,253
6,091

4,291
9,253
6,091

1,500

1,500

1,500

480

480

480

10

10

10

1.189

3.261

1.420

Computed.

0.994927

0.994927

0.994927

Computed.

0.0051

0.0139

0.0061

Computed.

Revenue, R (Php per 1000 hectares
per year)

343,377

343,377

343,377

Cost, c (Php per 1000 hectares per
year)

1,071

1,071

1,071

26

26

26

0.10

0.10

0.10

668

3,690

1,005

Computed using
Equation 1

173,654

959,430

261,287

Computed using
Equation 2

889,960,771

1,792,090,903

1,121,062,738

Probability of a successful hit,
pn=pc*ek =(λ/E)*ek

Number of projects per year, λ
Discount rate, r
Estimated Bioprospecting Value
Willingness to pay for conservation,
v(n)
(Php per 1000 hectares per year)
Net present biosprospecting value
(Php per 1000 hectares per year)
Total Net Present Bioprospecting
Value
(Php per yr)

(Ambal, et al., 2012;
DENR-FMB, 2014)

WIPO (no date)

Estimated from Lagundi
royalty earning reported
in Palumbarit (2011)
Based on Php2 million
average annual DOST
R&D support to a
research project.
Assumed value following
Rausser and Small (2000)

Species richness data, as indicated by species density, in the model can be improved by using data from
biological survey to determine the actual number of species, and subsequently the number of endemic species
in a given area. In the absence of access to this type of data, the model used a constant number of species
(endemic and non endemic) but the actual count of the number of plants (endemic and non-endemic) in a given
parcel of land, the number of species represented. What is clear from the estimates above is that maintaining a
Philippines’ Wealth Creation Programme from Biodiversity Resources: Economic Valuation Component

21

good quality forest and habitat for biodiversity will have relatively high bioprospecting value that would merit
investment in conservation and protection of intellectual property to benefit the country and local communities.

6.3 Direct Community Benefits from Genetic Resource Products
This section of the report will examine the benefits that local communities will likely earn from herbal medicines
and the associated rents from a genetic resource product. As described in the methodology section, resource
rent will be used in estimating the value of a particular species. Equation (3) below shows how resource rent is
calculated. Resource rent (RR) is the value of the resource after all costs of production (TC) and normal returns
have been deducted from the total revenues (TR) earned from the resource. The normal return on capital is the
opportunity cost of investing in natural resources as against what it could have earned if it were invested in
something else. The method is consistent with Nelliyat and Pisupati (undated) in National Biodiveristy Authority
in India, Rausser and Small (2000) and Simpson et al (1996), where profit and risk margin were treated as
information and endemic rent premium. For this study, a 15% risk and margin of profit was used to account for
information and endemic rent premium. Total revenue (TR) is the market price (p) of the product multiplied by
the volume of production (q), i.e., TR = p * q. The total cost (TC) of production accounts for all fixed and variable
costs (e.g., equipment, materials, labor) used in producing a genetic resource or natural resource product.
𝑹𝑹 = 𝑻𝑹 − 𝑻𝑪 − 𝑵𝒐𝒓𝒎𝒂𝒍 𝒓𝒆𝒕𝒖𝒓𝒏 𝒐𝒏 𝒄𝒂𝒑𝒊𝒕𝒂𝒍

(Equation 3)

The resource rent can then be multiplied to volume to estimate the total value of a species.
6.3.1

Lagundi (Vitex negundo Linn.)

Lagundi (Vitex negundo Linn.) is an erect, branched tree or shrub about 2 to 5 meters high. The leaves are fivefoliate, rarely three, and palmately arranged (Figure 1). It is distributed throughout the Philippines at low and
medium altitudes. It is also found in tropical East Africa, Madagascar, India to Japan, and southward through
Malaya to western Polynesia (Stuart G. J., Lagundi, 2015).

Figure 1. Lagundi leaves (Stuart G. J., Lagundi, 2015)
22

Philippines’ Wealth Creation Programme from Biodiversity Resources: Economic Valuation Component

Lagundi has been used as traditional medicine in the country for centuries in the country. The flowers are used
to treat diarrhea and cholera. The fruit is dried and eaten to alleviate and regulate intestinal discomfort (World
Intellectual Property Office, undated). Other folkloric uses include (Stuart G. J., Lagundi, 2015):
•
•
•
•
•

decoction of leaves is used externally for cleaning ulcers or taken to relieve flatulence, asthma and
cough;
decoction of bark, tops and leaves as antigastralgic;
vapor bath for treatment of febrile, catarrhal and rheumatic affections;
poultice of leaves for sprained limbs, contusions, and leech bites; and
oil prepared with the juice used for sinuses and scrofulous sores.

The development of modern lagundi-based medicine was a result of the herbal medicine research of the
National Integrated Research Program on Medicinal Plants (NIRPROMP) of DOST. In collaboration with
researchers from the University of the Philippines Manila (UPM), R&D focused on clinically validating traditional
medicine for development of symptomatic drugs. From 1977 to 1982, with the assistance of the national Science
and Technology Authority of UP Los Baños, a survey of herbolaryos (folk healers) was conducted to identify
herbal preparations that have promising medicine properties. This survey identified 1500 plants used as
traditional medicines. Of these, 480 were later scientifically validated by NIRPROMP to contain beneficial
medicinal properties and 10 validated as safe, effective and have sustainable supply. Lagundi was one of the 10.
Because respiratory problem was one of the leading heath concerns at the time, the research on lagundi began.
By 1993, researchers supported by NIRPROMP successfully developed a lagundi-based cough preparation in
tablet form. By 1999, lagundi cough syrup formulation was developed using decoction to extract the organic
compound from the leaves (World Intellectual Property Office, undated).
To protect the tablet and syrup formulation of lagundi for cough, DOST applied for a utility model in 1999 with
the Intellectual Property Office of the Philippines (IP Philippines), which was approved in 2001. Non-exclusive
licensing agreements with local firms for commercialization, however, occurred earlier. In the agreements, an
upfront license fee for the technology is paid and royalties based on gross revenues less value added tax and
typical volume discount given to large drugstore chains (World Intellectual Property Office, undated). Currently,
the upfront license fee is Php100,000 while royalties range from 2% to 3% of gross revenues. Among the license
holders for the lagundi tablet and syrup formulations were Herbafarm, Pascual Laboratories, Herbs and Nature
Corporation, New Market Link Pharmaceutical Corporation, Trevenodd Corporation, and Azarias Pharmaceutical,
which applied with UPM under the Philippine Technology Transfer Act of 2009 (RA 10055) that transferred to
intellectual property right to the research institutions.
From 1997 to 2010, IP Philippines reported that the total royalties received by government, i.e., DOST, from
developing the technology for lagundi cough tablet and syrup was a little over Php50 million (Palumbarit,
2011). 4 Table 9 shows the projections of royalties and the likely magnitude of gross revenue inclusive of

4

Report on royalties received by UP Manila from 2010 onwards is not available.
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assumed 10% volume discount and 12% VAT. By 2015, the projected royalties earned by DOST and UPM would
be approximately Php274 million. This is equivalent to about Php11.5 billion in gross revenues or an average of
Php641 million per year and Php343,377 per 1000 hectares per year.
Table 9. Actual and projected revenue from lagundi cough tablet and syrup formulation technology
Year
Royalties received by government:
1997
2009
2010
Total, 1997-2010
Annual increase in royalties
Projected royalty payments:
2011
2012
2013
2014
2015
Total Royalties, 1997-2015
Projected Total Revenue from Lagundi Cough
Table & Syrup (3% Royalty; 10% bulk discount;
12% VAT)
Annual Average Revenue
Annual Average Revenue per kilohectares

Revenue
164,019
9,751,000
13,856,915
50,046,894
42%
19,691,733
27,983,456
39,766,626
56,511,409
80,307,025
274,307,143
11,544,913,431
641,384,079
343,377

With the success in the commercialization of lagundi as medicine for cough and asthma, Pascual Laboratory
maintains a 40-hectare lagundi farm in Nueva Ecija. The 40 hectares supply 30% of their raw material needs
while 70% are sourced out from farmers. Table 8 below shows the annual net revenue and the resource rent per
hectare of lagundi plantation or from 10,000 trees of lagundi. The prices for the fresh leaves in 2002 were Php12
per kg when picked up by the buyer (farm gate price) and Php20 per kg if delivered to the buyer. For dried
lagundi leaves, the prices were Php200 per kg farm gate and Php300 per kg is delivered to the buyer (Jose,
2003). In absence of more recent estimates, the 2015 prices were projected using an average inflation rate from
2002 to 2015, which is about 4.4%. This projection only accounts for changes in the cost of living due to the
movement in prices.
The projections in Table 10 indicate that farmers could indeed make money by sustainably harvesting one (1) kg
of leaves per tree per year or half (0.5) kgs twice a year. Higher revenues could be obtained if farmers sold dried
leaves because the price is so much higher than when fresh leaves were sold. The estimated net revenue of
Php1,128,466 per hectare per year is equivalent to Php94,039 per month per hectare.
Obviously, this income is above the set poverty threshold for both urban and rural households. It therefore be
inferred that drug discovery and investment in propagating commercially viable medicinal plants will be poverty
reduction potential. What needs to be done when data are available is to examine the elasticity of demand for
24
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lagundi so also determine whether the level of income can be maintained or if additional investment in lagundi
farms will still be profitable and at the level estimated below.
Table 10. Estimated resource rent from lagundi leaves, 2015
LAGUNDI (2015)
Gross Revenue (Php/hectare)
Volume per harvest (Kgs/hectare)
No. of harvests/year
Price of fresh leaves (Php/kg)
Price of Dried Leaves (Php/kg)
Total Cost (Php/hectare)
Planting Materials
No. of seedlings per hectare
Price of seedling
Labor
No. of Laborers
No. of Days
Wage Rate (Php/day)
Drying operation
Soil Management
Pest management
Water management
Net Revenue (Php/hectare per year)
15% margin for profit & risk
Resource Rent (Php/hectare per year)

Fresh Leaves

Dried Leaves
700,110

10,000
2
35

1,575,248
1,500
2
525

336,782
175,028
10,000
18

446,782
175,028
10,000
18

132,000
10
48
275

132,000
10
48
275

8,751
17,503
3,501
363,328
105,017
258,311

110,000
8,751
17,503
3,501
1,128,466
236,287
892,179

Note: Initial estimates were based on the 2002 data and adjusted to 2015 using the
average inflation rate of 4.4% from 2002 to 2015.
Source of basic data: Jose, A. 2003 (Jan-Apr). Financial viability of medicinal plants, Research
Information Series on Ecosystems 15(1).

The estimated resource rent is also high and government can capture a portion of the rent. The captured rents
may be invested in biodiversity and genetic resources conservation and in assisting communities who are in the
forefront of being able to do conservation and protection activities.
Table 11 shows the communities net income and resource rent from lagundi cough syrup formulation of the
Augustinian nuns in Brooke’s Point Palawan. Their formula is based on the folk practices of the Pala’wan tribe in
the area. From literature on folkloric decoction of lagundi leaves, one (1) cup of chopped fresh leaves is boiled
with 2 to 4 cups of water. Assuming that US standard conversion measures apply, 1 cup of lagundi leaves would
be equivalent to 238 gms and 4 cups of water is equivalent to 1000 ml or 1 liter; therefore, 238 gms of fresh
lagundi leaves would cost Php8.33. Since 238 gms is mixed with 1000 ml of water, we assume that this volume
of leaves can make 17 bottles of the 60 ml packaging at the cost of about Php0.4998 or Php0.50 per 60 ml bottle
of syrup using the price of fresh leaves in Table 8. At the pricing and costs below, the net revenue of the
community for 60 pcs (1 box) of 60 ml bottle of syrup is about Php770 or Php12.83 per bottle. The potential
resource rent is Php9.08 per bottle.
Philippines’ Wealth Creation Programme from Biodiversity Resources: Economic Valuation Component
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Table 11. Estimated resource rent from lagundi syrup, 2015
Items Produced

Unit

Qty

Price

Revenue

TOTAL REVENUE
Lagundi syrup (60 ml)
Bottle
60
25.00
1,500.00
Total Revenue
1,500.00
TOTAL COST
Lagundi leaves (fresh)
bottle
60
0.50
30.00
Bottles
Bottle
60
5.00
300.00
Labor
Day
1
200
200.00
Other costs: gas, label
200.00
Total cost of production
730.00
NET REVENUE
770.00
Margin for profit & risk (15% of fixed capital)
225.00
RESOURCE RENT
545.00
Resource Rent per bottle (approx.)
9.08
Source of basic data: Interview with the Augustinian nuns in Brooke’s Point, Palawan, based on their syrup and tablet
formulation.

The Pala’wan tribe in Mt. Mantalingahan (Brooke’s Point) produces different traditional medicines, which are
used by the tribe, sold in the local market and distributed to health centers in nearby municipalities. The folk
medicine, ointments, and supplements preparations prepared by the Pala’wan tribe with the assistance of the
Augustinian sisters include (Figure 2):
•
•
•
•
•
•
•
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Lagundi syrup (60 ml) - PhP25.00
Lagundi capsule - PhP2.50
Acapulco (Cassia alata Linn.) ointment - PhP 20.00
Makabuhay (Tinospora rumphii Boerl) ointment - PhP20.00
Kakawate (Gliricidia sepium (Jacq.) Steud.)ointment - PhP 20.00
Sili, Luya, Bawang liniment - PhP25.00
Multivitamins capsule - PhP 2.50
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Figure 2. Photos of herbal products of the Pala’wan tribe

The Pala’wan tribe also produces medicines made from sacred, rare and endemic species but these are limited
for their own use only. This is to safeguard their traditional knowledge and practices, as well as to protect the
genetic resource pool.
6.3.2

“Gamet” (Porphyra spp.)

Porphyra is a cold water red, papery sea vegetable known for its nutritive values. It contains a high percentage
of protein, iodine and vitamins A, B, and C. This seaweed is one of the most promising seaweed species for
culture with great revenue potential in local and international markets. It is probably the most valuable among
all the economically important seaweed species present in the Philippines aside from Eucheuma (Monotilla &
Notoya, 2010). Aside from its nutritive value, porphyra also has medicinal properties. It contains a sulfated
polysaccharide called porphyran, which is a complex galactan and can inhibit the growth of certain tumors. In a
Korean study using human gastric cancer cells, porphyran was found to inhibit cancer cell growth by both
decreasing cell proliferation and inducing apoptosis or programmed cell death (Kwon & Nam, 2006).
Porphyra is locally known as ‘gamet’ in the Philippines, ‘laver’ in the West, ‘nori’ in Japan, ‘kim’ in Korea, and
‘zicai’ in Chinese. Out of the 133 species identified worldwide, three are found in the northernmost Philippine
provinces (Ame, Ayson, Okuda, & Andres, 2010). Porphyra marcosii Cordero, is found in Burgos, Ilocos Norte
growing in the upper intertidal zone on rocks and barnacles. It is characterized as light purplish or brownish red
monostromatic blades, up to 14 cm in height (Monotilla & Notoya, 2010) (Figure 3). Another species, P.
acanthopora is endemic to Philippine based on DNA barcoding (Dumilag & Belarmino, 2014).
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asexually. Spermatia and carpogonia are formed in packets at the blade margins. Spermatia attach and effect
fertilization. The zygote then divides to form a packet of diploid cells, carposporangium. Diploid carpospores
are released from the carposporangium and form diploid conchocelis filaments again for over-summering.
Images gallery

Conchocelis filaments breeding facilities
Porphyra thallus and its holdfast (copy from MBARA in internet)
Figure 3. Picture of porphyra (Food and Agriculture Organization, 2015)

While the global production of porphyra is around 1500 metric tons annually and valued at US$1.4 billion, the
production and market in the Philippines remain undeveloped. In Northern Philippines, particularly in the Ilocos
region, the seaweed is still being gathered from the wild and sun dried before being sold. It is, however,
considered a good alternative source of income of many communities since its occurrence coincides with the
lean fishing season (Monotilla & Notoya, 2010).
According the seaweed gatherers interviewed in Burgos, Ilocos Norte, porphyra can harvested from the rocky
intertidal zones in the municipality from November to April of the following year. They observed, however, that
the volume of ‘gamet’ in April for few years, especially in 2015, had substantially declined. Collection starts at
5:00 in the morning and usually ends at 11:00 in the morning or until mid-afternoon. The collected ‘gamet’ is
washed in seawater to remove the sand and other materials, chopped, mashed, and sun dried into sheets
(Figure 4). Two days collection can produce, on the average, 20 1-square foot sheets of dried ‘gamet’. One
square foot of dried is sold at Php400. Other gatherers sell dried ‘gamet’ in saucer plate sizes at Php30.
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Figure 4. Picture showing a large sheet of dried ‘gamet’ in Burgos, Ilocos Norte
Agngarayngay (2013) conducted a survey involving 57 ‘gamet’ gatherers in Ilocos Norte. The study found that
‘gamet’ collection was done 50 to 69 collection days per season. The average volume collected per gatherer in
one day was three (3) ganta, which is equivalent to 1,400 gms (1.4 kgs) fresh weight (Agngarayngay, Santos, &
Agngarayngay, 2013). Using the average collection days from Agngarayngay (2013), which is 59.5 or 60 days, the
average annual net revenue from dried ‘gamet’ per gatherer per season is about Php 210,000 (Table 12).
Resource rent is estimated at about Php174,000 or Php290 per sq ft. In addition to ‘gamet’, other seaweeds
gathered are kanot-kanot (carageenan) sold at P25 per 100g, ararurucip at P300 per kg, bani at 20 per 100g, and
lablabig at 20 per 100g. These seaweeds provide an additional income of about Php300 per day.
Table 12. Estimated net revenue and resource rent from dried Porphyra in Burgos, Ilocos Norte, 2015 (Per
Gatherer per Year)
Items

Qty

Price (Php)

600

400

Revenue
(Php)

REVENUE
Gamet (Porphyra) - 1 sq. ft., dried
Total revenue

240,000
240,000

COSTS
Food

60

200

12,000

Labor (collection & processing)

60

300

18,000

Total cost of production
NET REVENUE

210,000

Normal Profit & Risk Margin (15%)
RESOURCE RENT
Resource rent per sheet (1 sq. ft.)

6.3.3

30,000
36,000
174,000
290

Siquijor’s Mystical Tea of 7 Herbs

Philippines’ Wealth Creation Programme from Biodiversity Resources: Economic Valuation Component

29

The Siquijor Women’s Association for Better Environment (SWABE) produces traditional herbal tea composed of
seven herbs, namely banaba (Lagerstroemia speciosa (L.) Pers.), lagundi (Vitex negundo Linn.), bayabas (Psidium
guajava Linn.), balbas pusa (Orthosiphon aristatus (Blume) Miq.), tsaang gubat (Carmona retusa (Vahl.) Masam.),
abgau (Bis.) or alagaw (Tag.) (Premna odorata Blanco), and yerba buena (Mentha arvensis Linn.). The association
received technical and financial assistance from DOST. The product is marketed locally through the province’
pasalubong centers (Figure 5). The tea is claimed to promote internal cleansing, energy rejuvenation, and overall
well-being because of the medicinal properties of the seven herbs.
The women in the association gather leaves only from 6am to 8am only in the belief this the optimal period of
the leaves to process the energy from the sun. No gathering of leaves during the rainy season because the high
moisture content in leaves affect the quality of the tea. On the average, a single day of gathering leaves fills one
plastic (sando) bag per species, which is approximately one-fourth (¼) kg. Except for balbas pusa, which is grown
in their nursery, all the other species are gathered from the forest.

Figure 5. Picture of a box of Mystical Tea
The leaves are then left to dry under the sun in a glass container for 3 days. Once the leaves are crisp, they are
ground into a fine powder. All seven (7) herbs are then mixed well in equal proportion and packed in tea bags.
To produce 100 teabags of the mystical tea, 3 cups ground leaves for each species are needed or approximately
750 g. Other materials required in the tea production are: box, which costs about Php18 each; plastic wrap =
Php1 per box; and labor = Php15 per box. A box would contain 12 teabags and is sold at Php50 per box. During
the first year, around 500 boxes were sold by the women’s organization to retailers at P50 per box. The retail
price in the pasalubong centers is P65 per box.
For eight boxes or 96 mystical teabags, the estimated net revenue is Php188 or Php23.50 per box (Table 13).
Resource rent is positive at Php0.28 per species in one teabag. Information from the women’s group places the
volume of powdered leaves per species at 90 gms. The resource rent per gram, therefore, is approximately
Php0.0031
30

Philippines’ Wealth Creation Programme from Biodiversity Resources: Economic Valuation Component

Table 13. Estimated net revenue and resource rent from the mystical herbal tea preparation in Siquijor, 2015
Items

Qty

Price
(Php)

8

50

Revenue
(Php)

REVENUE
Tea bags (12 pcs in a box)
Total revenue

400
400

COSTS
Box

8

18

144

Cellophane box wrapper

8

1

8

Labor

1

250

Total cost of production

250
152

NET REVENUE

248

Normal Profit & Risk Margin (15%)

60

RESOURCE RENT

188

Resource rent per box

24

Resource rent per teabag

96

1.96

Resource rent per species per teabag

7

0.28

Resource rent per gram per species
(at 90 gms/species per teabag)

90

0.0031

Assuming that a fresh leaf weighs about 1 gram and the recovery rate after drying is 15%, to produce 750 g of
dried leaves would require about 5000 pieces of fresh leaves. Assuming that one can sustainably harvest
250,0005 leaves per year from a tree, the number of teabags that can be prepared from this volume is 5,000. If
the resource rent per species in a teabag is Php0.28, the value per tree is approximately Php1,400 per year.
Based on interviews of key informants in Siquijor, they estimate about 100 to 300 of these trees per hectare in
the forest. Assuming a conservative number of 100 trees, the value per hectare for one species is about
Php140,000 per year or Php980,000 per hectare for the mystical tea product.
6.3.4

Kolinus tree extract as massage oil (Siquijor)

Apart from the Mystical Tea of 7 Herbs, SWABE also produces massage oils and therapeutic liniment from the
leaves of kolinus or colinus tree (Pittosporum ramiflorum Zoll. ex Miq.) and buyo (Piper betle L.). The production
process is as follows:
5

The 250,000 leaves per tree in one year is an estimate for oak trees made by Roderic Knowles’ book Gospel of the Living
Tree: for Mystics, Lovers, Poets & Warriors and cited in Tree Facts
(http://www.livingtreeeducationalfoundation.org/tree_facts.html) for oak trees and may therefore be an over estimate of
the volume of harvestable leaves for the local species.
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•
•
•
•

Steam the leaves from the colinus tree (1 kg of leaves)
Add VCO (half liter)
Add olive oil (less than half liter)
Add peppermint (1 glass) and methyl salicylic (1 glass)

This mixture using 1 kg of colinus produces about 1.5 li of herbal massage oil or 30 bottles of the 50ml
packaging. The association’s price is sold from Php75 (small bottle – 30 ml) up to Php150 (large bottle – 50 ml)
(Figure 6). As a new product launched around the time of the interview, the association sold already 30 to 32 pcs
of the 50 ml bottle in one month. Assuming the same trend for one year, the conservative estimate of the
volume for one year would be 360 to 384 pieces.

Figure 6. Picture of the Colinus-based massage oil in 30ml and 50ml bottles
Shown in Table 14 is a conservative estimate of the annual net revenue and resource rent from the colinusbased massage oil. The potential net revenue per year from the massage oil is about Php30,000 or Php83 per
50ml bottle. Potential resource rent is about Php21,900 for one year of Php1.825 per gram or Php1,825 per kg
of fresh colinus leaves. Government may capture part of the rent as taxes or harvesting fees and plow back to
the community-based conservation activities, e.g., supporting forest rehabilitation and establishing herbal plant
species nursery.
Table 14. Estimated annual net revenue and resource rents from Kolinus-based massage oil, 2015
Items

Qty

Price (Php)

360

150

Revenue
(Php)

REVENUE
Massage oil (50 ml bottle)
Total revenue

54,000
54,000

COSTS

32

Bottle

360

50

18,000

Labor (collection, processing & bottling)

24

250

6,000

Virgin coconut oil (250 ml per 1 kg of koilnus)

12

150

1,800
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Items

Qty

Price (Php)

Olive oil (250 ml per 1 kg of kolinus)

12

180

2,160

Fuel & other material inputs

360

15

5,400

Total cost of production

Revenue
(Php)

24,000

NET REVENUE

30,000

Net Revenue per 50 ml bottle

83.33

Normal Profit & Risk Margin (15%)

8,100

RESOURCE RENT

21,900

Resource rent per 50 ml bottle
Resource rent per gram of Kolinus
(1 kg raw material per 1.5 li of finished product)

6.3.5

61
12,000

1.825

Siquijor’s traditional healing oil from 15 species

Folk healers in Siquijor prepare their own healing oils. Fifteen species of plants are used in the preparation of the
healing oil shown in Table 15. Healing is considered a sacred activity and a gift. The collection of plants for the
healing oil is regarded in the same manner.6 Gathering of plants is restricted during the seven Fridays before the
Holy Week. Healers collect their own healing oil ingredients although trained gatherers or mangangalap may be
allowed to do the collection when a healer is unable to do so. The last Saturday before the Holy Week, the
wood, bark, and roots of 15 different species are chopped into small pieces about 1 to 2 inches in length. These
will be left to dry until Good Friday and placed in empty bottles.
Table 15. List of 15 species of plants used in the preparation of healing oils in Siquijor
Local Name
Sibukau

Scientific Name
Caesalpinia sappan Linn.

Tubing puti
Tabon hangin
Buli-buli

Lepisanthes rubiginosa (Roxb.) Leenh.

kuku’g banog
skubang mahawis
balbacusa
Gapas

Ceiba pentandra (L.) Gaertn

Buli

Corypha elata Roxb.

6

Based on interviews with N. Torremocha and V. Macalisang, two original and well-known folk healers in Siquijor. Mr.
Torremocha is the president of the healers association, while Mr. Macalisang is one of the oldest practicing healers who
started his healing work at the age of 18.
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Local Name

Scientific Name

Kawilan
Mantaawi
Ungali

Solanum verbascifolium Linn

Bulungang balagon
Salngan
Tagima

Schefflera odorata (Blanco) Merr. & Rolfe

Panyawan

Healing products are only available from the healers although displays are allowed during the annual Bandilaan
Festival. They have uniform prices for similar products, i.e., Php200 for small bottles; Php250 for medium sized
items; Php500 for large sized items. Amulets are also sold at P300 - P500. However, these items are not publicly
displayed, but available only by request. The healing oil is intended for arthritis, acidity, anemia, and high-blood
pressure.
In computing for the net revenue and resource rent, the following information was gathered from the interviews
with healers: large bottle = Php10; Labor = Php40 per bottle; labor for collection = Php150/day allowance plus
transportation; alcohol = Php30 per large bottle; and efficascent oil = Php70. From the interviews, collection is
done 7 times a year before the Holy Week. From this information, we could assume that they collect a volume
good for a year’s supply of oil. We assume further that production would be about 100 bottles. For labor, we the
following: collection requires 7 days (i.e., 7 Fridays before Good Friday); processing (chopping into strips) and
sun drying = 2 days; preparation of oil mixture = 1 day; and bottling for 100 bottles = 2 days. The wage rate in
Siquijor is Php295 for non-agricultural workers, Php275 for agricultural non-sugarcane workers and Php290 for
agricultural sugarcane workers.
The net revenue from the healing oil is estimated at Php41,040 per year or Php395 per bottle, which is 79% of
gross revenue. Resource rent is estimated at Php33,240 for one year, which equivalent to Php320 per 50 ml
bottle and Php2,216 per species assuming the same amount of each species in the mixture (Table 16). The rent
is 64% of gross revenue and 81% of net revenue. Since the plant materials are not included in the cost of
production, government may opt to capture some of the resource rents for biodiversity or genetic resource
conservation and protection.
Table 16. Estimated annual net revenue and resource rent for healing oil made from 15 plant species in
Siquijor, 2015
Items

Qty

Price (Php)

104

500

Revenue
(Php)

REVENUE
Massage oil (50 ml bottle)
Total revenue

34

52,000
52,000
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Items

Qty

Price (Php)

Revenue
(Php)

104

10

1,040

Collection of plants

14

275

3,850

Chopping & drying of barks & stems

7

275

1,925

Processing of Oil

1

275

275

Bottling

7

275

1,925

Alcohol (500 ml bottle)

7

69

483

Efficacent oil (100 ml bottle)

17

86

1,462

COSTS
Bottle
Labor (collection, processing & bottling)

Total cost of production

10,960

NET REVENUE

41,040

Net revenue per 50ml bottle

395

Normal Profit & Risk Margin (15%)

7,800

RESOURCE RENT

33,240

Resource rent per 50 ml bottle
Resource rent per species

320
15

2,216

6.4 Limitations of the Study
The estimates in the study will need to be refined by better data on genetic resource use (including domestic
and international trade), users, products, and traditional knowledge and practices. Access to information is one
of the major limitations of the study. The scoping activity done showed that there are a number of studies being
conducted on the genetic resources, mostly funded by DOST, such as ethnobotanical studies, tests on active
compounds, DNA barcoding, drug formulation, industrial applications (bio-pesticides and bio-fertilizers),
nutritional supplements, and associated traditional knowledge and practices. Since most researches are covered
by non-disclosure agreements with funding institutions, access to data and initial results is only allowed if a
nondisclosure agreement is signed as well. If so, use of the data and dissemination of the study results will be
much constrained or may not be possible. Fear of intellectual property infringement and bio-piracy may also
force scientists to hold on to information until research results are published or until patent protection is
secured.
Economic studies, particularly on genetic resource valuation, rent estimation, trade, and markets, are very
limited. Because of awareness for potential intellectual property infringement and bio-piracy, sharing of
research data was found to be difficult unless a non-disclosure agreement is signed. This study, for example,
relied on published information and key informant interviews in estimating the genetic resources values and
economic rents. Industry data and trade information or data from the private sector are also currently
inaccessible.
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With limited budget for data collection, this report, therefore, became heavily focused on pharmaceutical uses
of a limited number of species where information is accessible, either through published reports, white papers,
and information from key informants and focus group discussions.
The program on and valuation of genetic resources is geared toward ensuring fair and equitable access to the
benefits sharing from the resources, and to sustainably use and conserve genetic resources. The maintenance of
good quality living materials or germplasm to sustain plants and animals populations is therefore crucial. In the
Philippines, there is increasing interest in using premium indigenous timber species in tree farming, agroforestry
and reforestation for ecological and economic reasons. However, there is still scarcity of information about the
distribution and phenology of superior mother trees for scaling up the production of high quality seedlings of
native timber trees (Gregorio, Doydora, Harrison, Herbohn, & Sebua, 2010). There is no study yet on the
economic value of these mother trees. While valuation of mother trees is important for ecological and economic
reasons, it cannot be estimated at this time pending results of ongoing researches currently undertaken by the
Ecosystems Research Development Bureau (ERDB) of DENR on the use of seedlings from mother trees in
reforestation, as well on the beneficial effects of the application of mycorrhiza in the roots to enhance growth.
ERDB has patent protection for their fertilizer formulation of mycorrhiza, a fungus with symbiotic association
with roots of certain vascular plants.

7

Summary and Conclusions

Despite the paucity of information to do initial economic valuation of a few species, the rough estimates of
economic values indicate that there are huge rents in genetic resources products. The gross profit margins range
from 56% to 88% and rents are 41% to 73% of gross revenue and 73% to 81% of net revenue (Table 17). The
information implies that there is so much rent that the government can take advantage of and collect to reinvest
in genetic resources protection and biodiversity conservation, including assisting community-based nurseries
and plantations to supply their own production requirements or that of private sector partners. Collecting
portion of the rent is actually justified, first, to prevent individual seeking behavior and degradation of the
resource base. Second, the genetic resource-based products, as indicated in this study’s rent computation, treat
the genetic resource as free and to a certain extent, open access. Taxes, fees and charges can be designed to
capture the rents.
Table 17. Gross profit margin and proportion of resource rent to gross revenue.
Product

Gross Profit
Margin

Proportion of Resource Rent
Gross
Revenue

Net
Revenue

Lagundi

72%

57%

79%

Gamet

88%

73%

83%

Mystical Tea

62%

47%

76%

Colinus Massage Oil

56%

41%

73%

Healing Oil

79%

64%

81%
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Bioprospecting is part and parcel in discovering the potential of genetic resources to provide potential
pharmaceutical, nutraceutical and industrial applications. The bioprospecting value from a successful hit or
discovery represents the opportunity cost losing that genetic resource. Without appropriate management
measures, the country stands to lose a conservative figure of Php890 million to Php1792 million in revenue net
of production costs. From the gross revenue, government can potentially earn royalties from Php26.7 million to
Php53.8 million for just one successful discovery from bioprospecting. The bioprospecting values multiply with
more successful discoveries; therefore, proper management of biodiversity could mean billions of pesos of
revenues for the country, private sector and local communities. This is the win-win future of biodiversity and
genetic resources protection.

8

Recommendations

The high bioprospecting values and resource rents points to the need for strategies that will (a) encourage or
promote benefit sharing, and (b) promote efficiency and effectiveness in GR and biological resources
management.

8.1 Access and benefit sharing through effective use of economic instruments
Article 1 of the Convention on Biological Diversity (CBD) equally stresses fair and equitable sharing of benefits
and the conservation and sustainable use of biological resources. The Convention also stresses the sovereignty
that signatory states exert over the biological wealth within their jurisdiction and calls on them to enact national
legislation that will contribute to fleshing out the provisions on access to genetic resources and benefit sharing
(Peria, 2016; Smagadi, 2005). There are two levels when talking about ABS - first, is the sharing of benefits and
utilization of genetic resources in-country or by the country’s own industries for either domestic or international
market. The other is the utilization of local genetic resources are foreign entities and may require the use of
international processes and instruments so that fair and equitable sharing of benefits can happen.
Peria stated that there are already international treaties and protocols as well as national laws that support
access and sharing of benefits. However, there seems to be (a) lack of consistent information and IK
management and monitoring of genetic resources, market development, and technologies development and
transfers, (b) weak capacity and fragmented mandates of national and local institutions, (c) lack of financing to
sustain and support genetic resources management and R&D, (d) lack of consistent system of incentives for
private sector to invest in GR development, research, technology development, and commercialization, and (e)
inadequate support and inconsistent approach of national managers to encourage local communities to actively
participate in GR management.
Key informant interviews and focus group discussions done in this study showed that communities, e.g., in
Siquijor and Palawan, have traditional system of control on access to their biological resources and indigenous
healing practices. In both communities, traditional healing and preparation of products are closely intertwined
with folk beliefs in spirits. Indigenous and folk practices control access and even sharing of traditional practices
to “outsiders” and even non-practitioners in the community. These imply that support to protecting or
strengthening conservation-supportive indigenous practices would benefit long-term conservation efforts. While
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resource rent estimates of GR-based products in these communities are high, their inputs or contribution to GR
management is not explicitly valued and may in fact be higher than the profits from the products.
Both government and external sources of funding will continue to be needed to transform community products
that are attractive to both domestic and international markets. Government will continue to be a must since
many of the services provided by biological resources and their habitats are public goods in nature. For external
sources, partnership with private sector will require communities to be assisted in negotiation, basic financial
management, product development, how to comply good agricultural practices without necessarily abandoning
traditional practices, and good manufacturing practices. There are many potential sources of funding and these
are some:
•

•

•
•
•
•

Royalty share to communities. Many of the GR product researches uses traditional practices as starting
point. However, it unclear under current practices whether communities receive their fair share of the
benefits.
Ecosystem services payments can be plowed back to habitat and GR protection, enhancing GR products
produced by the communities, and other services that support and incentives while conservation is
promoted. Examples of ecosystem services payments are water levies, environmental fees and charges,
user fees, and development fees.
Earmarked funds, such as the EPIRA and PSF, which can potentially have many co-benefits.
Annual government allocation through the GAA and local investment planning.
Private sector partnerships.
Multi-lateral, bilateral and foundations.

8.2 GR Trade tracking
Information on domestic and international trade are important in ensuring that decisions on benefit sharing
claims are informed. Tracking market trends will also provide useful information on consumer preferences and
volume of demand. This will inform national and local managers of GR resources on what supply are critical and
what can still be developed to respond to market demand without depleting the resources and incurring
negative impacts on ecosystems.

8.3 Ecosystems accounting
Promoting GR development necessarily requires knowledge and monitoring of what resources are available.
Ecosystems accounting is a tool that will province not only the numbers that will inform policies and
management interventions.
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