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ANNEX 12: Valuing Forest Ecosystems 
 
 The Economics of Ecosystems from Ridge to Reef:  
 A Compilation of Case Studies from the Visayas, Philippines 
                

Economic Evaluation of Tropical Rainforests – An Application of 
the Contingent Valuation Method 



ANNEX 12: VALUING FOREST ECOSYSTEMS 
 
Forests are complex ecosystems that provide marketed and non-marketed goods and services. 
The recognition of economic dimensions of environmental protection has renewed the interest in 
economic valuation methods for environmental assets. 
 
GIZ has conducted two studies dealing with economic valuation of (forest) ecosystems. One 
study is to review EnRD’s recent work in the light of the three-tiered analytical framework 
provided by the TEEB Study Group. The focus will be laid on several case studies from the 
Visayas region of the Philippines. The TEEB approach features three key steps that include (a) 
recognizing, (b) demonstrating and (c) capturing ecosystem value. The paper review selected 
case studies and resource management programs using TEEB as reference point. 
 
The second study intends to specify a monetary value for the municipality’s forest area in the 
Visayas and looks at the differences in the valuation of lowland and upland respondents. 
 
It is based on the premise that value is derived from the benefits people receive from the forest 
ecosystem services. Those comprise provisioning, regulating, cultural and supporting services. 
An accurate specification of the forest’s value requires considering both, use and non-use 
values. Moreover, it must be capable of capturing market as well as non-market goods and 
services (e.g. ecosystem services). Therefore, a valuation method was sought that is able to 
depict the entire variety of value aspects. 
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Abstract 
 

Following the 2005 release of the Millenium Ecosystem Assessment (MEA), a series of reports on 

“The Economics of Ecosystems and Biodiversity” (TEEB) published in 2010 has further focused 

attention on the need to place ongoing environmental work into the context of economic valuation. 

Guided by TEEB’s three-tiered analytical framework of recognizing, demonstrating and capturing 

ecosystem value, this paper examines recent empirical and other work carried out or supported by 

GIZ’s Environment and Rural Development Program (GIZ-EnRD) in the Visayas region of the 

Philippines. 

Our review of nine recent empirical studies, two planning frameworks and two payment 

mechanisms for environmental services finds that GIZ is providing key inputs to recognizing, 

demonstrating and capturing ecosystem value in the Visayas. In particular, GIZ’s extensive empirical 

work on agroforestry in upland areas offers critical insights into ways to secure provisioning and 

regulating services of forest ecosystems. With regard to coastal ecosystems, GIZ’s empirical work on 

socio-economic impacts of MPAs highlights key challenges faced in managing fishing grounds 

sustainably. Meanwhile, GIZ’s integrated “ridge-to-reef” ecosystems planning and management 

approach (SIMPLE) significantly converges with the objectives of TEEB. While SIMPLE’s strongly 

participative dimension encourages early recognition and demonstration of ecosystem value, its 

later phases are geared toward identifying ways to capture ecosystem value through appropriate 

management options. Regarding the latter, GIZ has been leading the charge by promoting REDD-Plus 

piloting activities through its GIZ-REDD project; it has also recently put forward a new, innovative 

bridge financing PES model called eCCT, designed to enable sustainable agroforestry in the uplands 

and help MPAs succeed in coastal areas.  

Overall, the breadth of GIZ’s activities in the environmental  field  –  from  top-level  policy  advice  to  

ground-level  implementation  –  and  its  dual focus on management approaches and empirical 

research put GIZ in a unique position to support TEEB-related efforts in the Philippines. While 

additional empirical studies should complement those already carried out, e.g. by focusing on 

ecosystem services not yet covered, GIZ should continue to pursue new ways of capturing ecosystem 

value by testing innovative incentive mechanisms on the ground.  
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1. Introduction 
 

Environmental degradation in the Philippines is well-documented. The country’s main 

environmental issues include deforestation, soil degradation and landslides, pollution of coastal 

waters, loss of coral reefs, overfishing and – in urban areas – air and waterways pollution. Most of 

these issues have emerged with the country’s development after the Second World War. Against a 

backdrop of a rapidly rising population, key drivers of environmental degradation are believed to 

include the encroachment of populated areas into agricultural and forested lands, illegal logging for 

domestic for domestic and overseas timber supply, the expansion of the fishing industry, and 

destructive fishing practices. In more recent years, climate change is believed to have contributed to 

an increase in magnitude and frequency of weather events such as typhoons and flash floods. The 

environmental issues in the Visayas largely mirror those encountered in the country as a whole 

(Barut et al. 1997; Guiang et al. 2001; Luna  et  al.  2004). 

The economic significance of environmental degradation cannot be overlooked. In the Philippines, 

deforestation and ensuing soil degradation alone have increased the risk of landslides and floods 

that cause thousands of deaths each year, damage public infrastructure in rural and urbanized 

regions alike, wreck havoc to agricultural lands and destroy small businesses and private property 

across the country. The deterioration of coastal fisheries threatens to remove a main source of food 

and income in rural areas often deprived of alternative livelihoods and economic opportunities, 

which can cause additional rural exodus and exacerbate urban poverty problems in cities often ill-

equipped to handle the daily arrival of new migrants (Barut et al. 1997; SEARCA 2012). 

While significant strides have been made with regard to enacting environmental policies, public 

budget constraints and trade-offs between environmental protection and development raise the 

question of how to best prioritize public policy objectives. Since the late 1980s, a series of policy 

measures have been implemented to address environmental concerns: logging was increasingly 

reigned in and has now been officially banned; land-use planning has been improved in an effort to 

ensure appropriate zoning and protection of key environmental assets such as watersheds and 

forests; large numbers of Marine Protected Areas (MPAs) have been created in an effort to allow 

fisheries to regenerate; and destructive fishing practices have been banned across the country. At 

the same time, further improvement of these measures may be necessary while economic 

development – inter alia in form of mining projects – continues to present significant environmental 

challenges that need to be taken into account in public decision-making (Guiang et al. 2001; Luna  et  

al.  2004). 

At the international level, the recognition of economic dimensions of environmental protection 

has renewed the interest in economic valuation methods for environmental assets. Among recent 

efforts, the international study on “The Economics of Ecosystems and Biodiversity” under the 

auspices of the United Nations Environment Program (UNEP) has sought to deliver practical 

recommendations for integrating the economic value of the environment into public decision-

making. Through a series of reports completed in 2010, the TEEB Study Group has highlighted the 

economic value of nature and – most importantly – sought to provide advice on turning knowledge 

gained from environmental-economic methods into policy action at both national and local levels. 

The TEEB reports were preceded by the 2005 Millennium Ecosystem Assessment (MEA), which has 
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emphasized the role of ecosystems as “life support systems” underpinning human development and 

welfare and highlighted the potentially dramatic consequences of their continued degradation 

worldwide. The MEA contends that ecosystem degradation threatens key UN development goals, 

notably by undermining poverty alleviation efforts in the developing world (MEA 2005; TEEB 2010a). 

Importantly, MEA and TEEB provide analytical frameworks that can be transposed to local levels. 

In the Philippines, under the Environment and Rural Development Program (EnRD), the Deutsche 

Gesellschaft für Internationale Zusammenarbeit GmbH (GIZ) in cooperation with its partner agencies 

in the Philippine government has led significant efforts over recent years in identifying critical 

ecosystems and promoting adequate management of natural resources for the benefit of current 

and future generations. A key tenet of EnRD’s approach is its SIMPLE framework that incorporates 

the so-called Ridge-to-Reef (R2R) approach, which promotes a holistic, integrated assessment of 

ecosystems and their management to the benefit of local communities (GIZ 2012a). 

The purpose of this paper is to review GIZ’s recent work in the light of the three-tiered analytical 

framework provided by the TEEB Study Group. The focus will be laid on several case studies from 

the Visayas region of the Philippines, where the EnRD Program focuses its activities. The TEEB 

approach features three key steps that include (a) recognizing, (b) demonstrating and (c) capturing 

ecosystem value. This paper will review selected case studies and resource management programs 

using these steps as reference points. Overall, the paper seeks to present an overview of research 

and works for the Visayas region of the Philippines, present key management options for natural 

resources and explain how these can fit into the TEEB framework. 

This paper is structured as follows. Section 2 provides some background on TEEB, its objectives, its 

methodological context, its three-step approach, and its practical implementation. It then introduces 

EnRD’s SIMPLE framework and the Ridge-to-Reef (R2R) approach and briefly provides examples of its 

use in the Visayas. Section 3 centers in on the first and second steps of the TEEB framework, namely 

the recognition and demonstration of ecosystem value. It provides a description of the greater 

Visayas region of the Philippines (including key environmental issues) and goes on to review selected 

case studies of GIZ’s efforts in upland and coastal ecosystems. Section 4 shifts the focus to the third 

step of TEEB, “capturing ecosystem value.” Management options introduced by the EnRD program 

are the main focus of this section, including GIZ’s SIMPLE framework, land-use planning methods, 

and Payment for Environmental Services (PES) approaches such as piloting work on REDD-Plus and a 

recent initiative on Conditional Cash Transfers for Environmental Services (eCCT). Section 5 

summarizes the results and provides recommendations for next steps. 
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2. Background 
 

2.1 The Economics of Ecosystems and Biodiversity (TEEB) 
 

In October 2010, the last of a series of reports was released by “The Economics of Ecosystems and 

Biodiversity” Study Group. Building on comprehensive efforts undertaken in the field of economic 

valuation over several decades, the aim of the TEEB reports was to “show how economic concepts 

and tools can help equip society with the means to incorporate the values of nature into decision 

making at all levels” (TEEB synthesis report, p. 3). To the end of “mainstreaming the economics of 

nature,” the TEEB approach seeks to assist “decision-makers recognize, demonstrate and capture 

the values of ecosystems and biodiversity” (ibid.). Key TEEB reports include TEEB Ecological and 

Economic Foundations, TEEB for National and International Policy Makers, TEEB for Regional and 

Local Policymakers and TEEB for Business (TEEB 2010a). 

The TEEB approach draws from the Millennium Ecosystem Assessment’s (MEA) categorization of 

ecosystem services into provisioning services (e.g. wild animals and plants used as food sources, 

water, etc.), regulating services (e.g. water filtration, soil protection, and climate regulation services 

provides by various ecosystems), cultural services (e.g. recreation) and supporting services (e.g. 

photosynthesis). As these services provide tangible benefits to society, measures to protect 

ecosystems providing such services should be seen as investments in “natural capital” with tangible 

returns (MEA 2005; TEEB 2010b). 

Figure 1 – Approaches for the estimation of nature’s values (TEEB 2010b).  
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Valuation of natural assets is a central aspect of the TEEB approach. TEEB does not promote one 

method over another but points to various approaches for estimating value presented in Figure 1 

above. When ecosystem services are sold and purchased in open markets, their value can be 

reflected in their prices; this is represented in the table as “direct use values.” However, many 

ecosystem services are not traded on markets and an adequate valuation may therefore not 

naturally take place (see examples in the box below). In such cases, indirect pricing methods based 

on market theory, methods from political science (e.g. deliberative valuation) or biophysical 

approaches may be necessary to determine the value of ecosystems. All too often, this does not 

occur, leaving policymakers with faulty information on the value of natural ecosystems that 

undermines their ability to reach the best decisions for local populations (TEEB 2010a).  

 

Importantly, TEEB sets out a three-tiered approach for policymakers (TEEB 2010a): 

 Step 1 – Recognizing value. Recognizing the value of an ecosystem is a first step toward its 

adequate management. In some cases, this may already suffice to trigger the formulation of 

What is the value of an upland forest? 

An upland forest may provide a range of services to neighboring communities, including 

being a habitat for wild animals used as food source, purifying the water of the area’s 

streams,  stabilizing soils, regulating a microclimate crucial to local agriculture, holding 

spiritual value to nearby populations, and so forth. 

Unfortunately, the value of these services is often not reflected in economic transactions. For 

example: 

 Wild game and plants can be collected and sold on markets. Their value (a direct use 

value as shown in Table 1) is thus recognized in markets. However, it may only constitute 

a small part of the forest’s total value. 

 The forest’s recreational value may be reflected by travel costs or by the value of 

adjacent properties, which constitute indirect use values; while this can still be inferred 

from market transactions, the link is not always made. 

 To estimate the value of the forest’s soil protection or water purification services, (quasi) 

option values may need to be established, e.g. using the replacement cost method that 

compares the costs of maintaining the forest to the costs of building and maintaining a 

water purification plant or slope stabilization walls. However, a structured process is 

needed to determine these values, and this is often lacking. 

 The forest may constitute an element of local cultural identity or have spiritual value. 

Again, these values are not captured in economic transactions. However, contingent 

valuation approaches (in market theory) or group deliberative approaches – e.g. 

participative processes for land-use planning – may help determine them (TEEB 2010b). 
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appropriate policy measures. An example provided by TEEB are early national parks 

established out of a sense of necessity to protect nature and whose value was not 

comprehensively “demonstrated” before policies were enacted. In other instances, an 

explicit recognition of services provided by ecosystems may not be sufficient to make the 

case for their protection in the light of rivaling policy objectives – e.g. such as economic 

development through the promotion of the industry. This is when ecosystem value needs to 

be further assessed to determine how it fits into the larger policy picture.  

 Step 2 – Demonstrating value. Demonstrating value consists in obtaining a better 

understanding of the costs and benefits provided by the enactment of a conservation, 

restoration or natural resource management measure. Along with a vast body of research in 

environmental economics, TEEB tends to place an emphasis on actual economic valuation in 

this second step. This would mean not only quantifying, but actually placing a monetary 

value on these costs and benefits in light of possible alternative resource or land uses. 

However, the TEEB approach recognizes that such “preference-based methods” (cf. Table 1) 

do not constitute the only avenue for demonstrating value. Other approaches include 

biophysical methods (which can be quantitative) or methods from political science that 

promote deliberative, group-based analysis (e.g. stakeholder consultations) to determine an 

ecosystem’s value. TEEB states that a key outcome of value demonstration should be to 

correct the “bias” of traditional policy-making toward physical capital and private wealth to 

appropriately consider public goods and natural capital as well (TEEB Synthesis Report, p. 11). 

 Step 3 – Capturing value. Capturing value refers to the design and implementation of policy 

mechanisms that incentivize stakeholders to include the value of ecosystems in their 

decision-making. Possible measures include the creation of new – or the removal of 

harmful – taxes and subsidies; novel approaches such as Payments for 

Ecosystem/Environmental Services (PES); resource rights; and appropriately enforced 

environmental legislation. 

The very purpose of TEEB is to provide an analytical framework to be picked up and utilized by 

policymakers (TEEB 2010a). A first step involves placing existing work in this framework, as this 

report seeks to do, as a basis for further discussions and policy actions. 

 

2.2 The SIMPLE framework and the Ridge-to-Reef (R2R) approach 
 

SIMPLE is an integrated ecosystems planning and management approach designed to help local 

governments plan and manage their territory. An acronym for “Sustainable Integrated Management 

and Planning,” it rests on two critical pillars: land-use planning “from ridge to reef” – incorporating 

all municipal lands including timberland, upland areas, lowlands and coastal zones – as well as 

management and implementation. To this effect, SIMPLE requires the involvement of provincial, city 

and municipal governments. Key to SIMPLE is its planning approach based on a municipal 

Comprehensive Land Use Plan (CLUP), which is elaborated from the bottom up using participative 

methods. The planning process begins at the barangay level to ensure local buy-in, the accuracy of 

data and ultimately, compliance with the planning outcome. Importantly, its instruments are 

tailored to the local context and capabilities (GIZ 2012a). 
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SIMPLE draws on relevant policies and strategies laid out by the Philippine government, including 

the Philippine Development Plan (2011-2016) that adopts Integrated Ecosystem Management (NEDA 

2011). Unfortunately, 70% of local governments have not developed land use plans or rely on 

outdated documents. SIMPLE seeks to promote sound land use planning through an affordable, 

straightforward system and is currently implemented in 35 municipalities, including three that have 

already approved their plans and a further 24 that are preparing them (GIZ 2012a). 

Key to the SIMPLE framework is its Ridge-to-Reef (R2R) planning approach. Traditionally, municipal 

planning does not necessarily fully incorporate provincial planning guidelines and objectives. In 

addition, official timberland continues to be under the purview and jurisdiction of the national 

government’s Department of Environment and Natural Resources (DENR) and thus is often largely 

left out of municipal planning processes. A lack of holistic, integrated land-use planning with due 

consideration to provincial goals and to the interconnectedness of upland and lowland/coastal 

ecosystems often yields an unsatisfactory planning. The R2R approach seeks to correct this through 

a structured process (GIZ 2012a).  

Figure 2 - The 5 Phases of the SIMPLE framework (GIZ 2012a). 

 
 

R2R is implemented in Phases 2 to 5 of SIMPLE shown in Figure 2. Within the Rationalized Planning 

System promoted by the Department of the Interior and Local Government (DILG), SIMPLE derives 

key developmental directions for the entire municipal territory from the Provincial Physical 

Framework Plan (PPFP).  Through participative processes, it then establishes Barangay Development 

Plans (BDP) that allow for data gathering (including mapping) and, importantly, priority setting. 

Guidance from PPFP, inputs from the Barangay level, the separate Forest Land Use Plan (FLUP)) and 

additional municipal planning together feed into the formulation of the Comprehensive Land Use 

Plan (Phase 3) that covers the entire municipal territory from ridge to reef (ibid.). 
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2.4 Connecting the dots: EnRD’s approach and TEEB 

2.4.1 The link between TEEB and SIMPLE/R2R: Two comprehensive and 

integrated approaches 

 

Through the multi-step integrated planning process and its participative components, the SIMPLE 

framework and the Ridge-to-Reef approach provide key opportunities for recognizing, 

demonstrating and capturing ecosystem value. Recognition of ecosystem value may take place from 

the bottom up during the elaboration of Barangay Development Plans (BDP), Forest Land Use Plans 

(FLUP), or, in the coastal areas of municipalities, Coastal and Fisheries Resources Management Plans 

(CFRMP) (GIZ 2012a). This can also include the demonstration of ecosystem value. The planning 

process allows for the gathering of both quantitative (e.g. income from forest products in the 

uplands) and qualitative (e.g. local perspectives on ecosystem preservation) information directly 

relevant to ecosystem valuation, which can be included into the partial plans that are then 

integrated at the municipal level in the CLUP. The CLUP, in turn, can provide directions for 

appropriate ecosystem management options – e.g. zoning reflective of ecosystem value – that can 

help capture value. 

Though the SIMPLE framework is not primarily focused on improving ecosystem valuation, its 

structured approach to planning facilitates it in significant ways. The purpose of SIMPLE is chiefly to 

enhance local economic development and livelihoods through cost-effective, locally adapted 

planning (GIZ 2012a). The TEEB framework is designed to provide an improved understanding of the 

contributions of ecosystems to livelihoods and local economies in view of their appropriate 

management (TEEB 2010a). The link consists in SIMPLE’s focus on holistic, ridge-to-reef planning that 

recognizes the interconnectedness of upland, lowland and coastal ecosystems and provides a 

structured, participative approach to natural resource management.   

 

2.4.2 The link between TEEB and EnRD studies: Enhancing understanding of local 

ecosystem value 

 

Beyond its planning framework, EnRD has funded a number of empirical studies to improve the 

understanding of local ecosystem value and avenues for their successful management. Several of 

these studies will be reviewed in this paper to highlight their contributions to recognizing, 

demonstrating or capturing ecosystem value. Broadly speaking, these studies achieve two key 

objectives. First, they provide a better understanding of the value of Visayan ecosystems. Second, 

they provide “pointers” for hands-on planning work – a scientific underpinning to EnRD’s work that 

can be drawn upon when seeking to assess and manage ecosystems on a municipal level. 

Local studies in the Visayas include a Contingent Valuation (CV) survey for upland forest ecosystems; 

a socio-economic and environmental appraisal of upland agroforestry systems; an analysis of upland 



The Economics of Ecosystems from Ridge to Reef  

 

16 
 

agroforestry carbon stocks and plantation systems; a quantification of plant biodiversity in upland 

agroforestry systems; and a socio-economic analysis of coastal fisheries and MPA effectiveness. 

 

2.4.3 The link between TEEB and EnRD management options: Providing paths to 

capturing value 

 

The planning process promoted by EnRD seeks to identify natural resource management needs and 

provide appropriate solutions. A key objective is to provide incentives to stakeholders to manage 

local ecosystems in a way that more appropriately reflects the value they hold for communities. 

Often, outcomes of the planning process can include the provision of collective or individual use 

rights e.g. in forest areas or coastal zones. These are more traditional, but nonetheless crucial 

instruments to incentivize communities to safeguard ecosystems and the services they deliver. 

In addition, EnRD and GIZ in the Philippines also promote more novel approaches. REDD-Plus piloting 

activities seek to demonstrate how payments from a yet-to-be-adopted international forest carbon 

mechanism could be harnessed for ecosystem preservation specifically on Leyte Island, Eastern 

Visayas, with lessons for the country as a whole. Other work on Conditional Cash Transfers for 

Environmental Services (eCCT) focuses on limited but targeted monetary incentives for ecosystem 

rehabilitation from national government sources. 

Empirical studies to assess management options conducted by GIZ that will be reviewed in this paper 

include an analysis of the effects of tenure security on upland agriculture; an analysis of partnership 

farming as an innovative way of delivering training services to farmers; and an analysis of the 

effectiveness of Marine Protected Areas (MPAs). 
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3. Recognizing and demonstrating ecosystem value 
 

3.1 The Visayas 
 

Figure 3 - The Visayas island group within the Philippines (adapted from Rand McNally, 2011). 

 
 

Geography. The Visayas form the central part of the Philippine archipelago, nestled between the 

larger islands of Luzon to the north and Mindanao to the south. The main islands are Panay, Negros, 

Cebu, Bohol, Leyte and Samar, with Cebu City being the largest urban area of the island group. The 

islands of Masbate and Romblon are not officially counted as part of the Visayas, though their 

inhabitants identify themselves as Visayan. The total area is approximately 61,000 sq km. In terms of 

administrative divisions, the island group features 16 provinces across three distinct political regions: 

the Western Visayas comprising Panay Island and Negros Occidental, the Central Visayas comprising 

Negros Oriental, Cebu, Bohol and Siquijor, and the Eastern Visayas comprising the islands of Leyte, 

Samar and Biliran. The locations in which studies reviewed in this paper were conducted are marked 

on the map (  ); note that one study site was in northern Mindanao, outside of the Visayas. 

Demographics and economy. In 2010, the Visayas had a combined population of 11.2 million 

inhabitants and an average population density of 294 inhabitants per sq km. In 2011, GDP per capita 

in the Western Visayas stood at 53% of the national average, compared to 85% for the Central 

Visayas (in part due to Cebu City) and 56% for the Eastern Visayas. Roughly one-third of the 

population across the three Visayas regions lived below the poverty line, with sometimes significant 

variations between provinces (e.g. 20% in Southern Leyte and 45% in Northern Samar). The share of 
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agriculture in total employment was 39.7% in the Western Visayas, 31.2% in the Central Visayas and 

44.7% in the Eastern Visayas (NSCB 2012; BAS 2013a; BAS 2013b; BAS 2013c). 

Key environmental-economic issues. Environmental issues in the Visayas largely mirror those of the 

country as a whole. They notably include deforestation, soil degradation and landslides, pollution of 

coastal waters, loss of coral reefs, overfishing and – in urban areas – air and waterways pollution. 

Most of these issues have emerged with the country’s development after the Second World War. 

Against a backdrop of a rapidly rising population, key drivers of environmental degradation are 

believed to include the encroachment of populated areas into agricultural and forested lands, the 

promotion of the timber industry for domestic and overseas markets, the expansion of the fishing 

industry, and destructive fishing practices. In more recent years, climate change is believed to have 

contributed to an increase in magnitude and frequency of weather events such as typhoons and 

flash floods (Barut et al. 1997; Guiang et al. 2001; Luna et al. 2004). 

 

 

 

 

 

 

 

 

 

 

 

 

 

In particular, the deforestation of mountain slopes and the ensuing soil degradation have increased 

the risk of landslides and floods that cause thousands of deaths each year, damage public 

infrastructure in rural and urbanized regions alike, wreck havoc to agricultural lands and destroy 

small businesses and private property across the country. With respect to the coastal environment, 

the deterioration of coastal fisheries is threatening to remove a main source of food and income in 

rural areas often deprived of alternative livelihoods and economic opportunities. This can aggravate 

rural exodus, thereby exacerbating urban poverty problems in cities often ill-equipped to handle the 

daily arrival of new migrants (ibid.). 
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3.2 Upland ecosystems 
 

3.2.1 Overview 

This section reviews six empirical studies funded by EnRD in an effort to advance environmental-

economic understanding of upland ecosystems in the Visayas, with a focus on agroforestry. An 

overview of the studies follows and the studies are also summarized in the table below. 

A baseline study on the socio-economics of beneficiaries of a GIZ REDD+ project in Southern Leyte 

provides insights into the living conditions of upland communities and their relationship to the 

natural environment. Besides “setting the scene,” this study points to the crucial trade-off these 

communities face between maximizing income from forested and deforested upland areas (e.g. 

provisioning services) and ensuring the continued provision of forests’ regulating services (e.g. soil 

protection, soil quality, watershed protection, landslide/flash flood prevention, etc…). 

The holy grail of environmental economics is arguably to calculate the Total Economic Value (TEV) of 

a natural asset. The TEV of a forest is the sum of the Net Present Value (NPV) of all services it 

provides to humans – whether provisioning, regulating, supporting or cultural. While the calculation 

of TEV presents considerable methodological, budgetary and logistical challenges, methods have 

been devised to generate estimates. One such method – contingent valuation (CV) – was applied for 

GIZ to the forest lands of Silago municipality, Leyte Island, focusing on the value the forest generates 

to local communities. Along with the baseline study mentioned above, this study’s results 

underscore the dilemma communities face between conserving the forest and putting the land to 

traditional “productive” use. 

The existence of the trade-off highlighted by both studies is a key reason for GIZ’s efforts in 

promoting agroforestry, a mixed form of agriculture and tree planting that aims to provide a healthy 

balance of both provisioning and regulating services. We thus shift the focus to this method with the 

remaining four studies. 

A study on the profitability of various forms of agroforestry conducted in various sites on Panay 

Island zooms in on one of the two critical components of agroforestry. In the absence of a 

compensation mechanism for providing regulating services, upland dwellers can only generate 

income from the forest’s provisioning services, which result in goods that can be sold in the 

marketplace. Agroforestry systems are assessed accordingly in this study. 

Two studies on carbon services and biodiversity, respectively, consider the other objective of 

agroforestry – the delivery of regulating services. First, the study on agroforestry systems’ carbon 

storage potential provides important inputs as to the significance of agroforestry farms for future 

national or international forest carbon finance programs. Second, the level of plant biodiversity 

maintained by various agroforestry systems is critical in understanding these systems’ ability to 

provide soil regeneration services, maintain the integrity of insect-animal food chains, and ensure 

overall ecosystem resilience. 

Lastly, a comprehensive “socio-economic and environmental appraisal” of agroforestry systems 

conducted for GIZ in 2011 provides a model to assess agroforestry systems using a balance of 



The Economics of Ecosystems from Ridge to Reef  

 

20 
 

economic and environmental criteria – even in the absence of compensation for regulating services. 

The model was run using data collected in Southern Leyte, Leyte and Misamis Oriental, Mindanao. 

Overall, these studies thus come full circle – from recognizing key environmental services to 

demonstrating their value and all the way to providing an example of a model that might generate a 

suitable balance between them. Two additional empirical studies on ways to capture value will be 

presented in Chapter 4, where we also discuss GIZ management approaches. 

 

Study title TEEB-relevant topic Type of forest 
land 

Location 

Armenia et al. (2011) “Socio-
Economic Baseline for the 
REDD+Project Sites in Southern 
Leyte” 

Socio-economic 
conditions of ES 
service 
providers/users 

Forest: mixed 5 LGUs in Southern 
Leyte, Eastern Visayas 

Röhlig (2012), “Economic Evaluation 
of Tropical Rainforests – An 
Application of the Contingent 
Valuation Method” 

Demonstrating Total 
Economic Value 
(TEV) 

Forest: mixed Silago LGU, Southern 
Leyte, Eastern Visayas 

Baribar et al. (2012), “Economic 
Analysis of Different Agro-Forestry 
Production Systems in the Island of 
Panay, Western Visayas Region, 
Philippines” 

Demonstrating value 
of provisioning 
services 

Agroforestry: 
mixed 

8 POs on Panay Island, 
Western Visayas 

Moore (2012), “Carbon Stocks of 
Agroforestry and Plantation Systems 
of Leyte island, the Philippines” 

Demonstrating value 
of regulating 
services: carbon 
storage 

Agroforestry: 
mixed 

4 POs on Leyte Island, 
Eastern Visayas 

Mertes (2012), “Quantifying 
Biodiversity in Agroforestry Systems” 

Demonstrating value 
of regulating 
services: biodiversity 

Agroforestry: 
coconut-based 

4 POs on Leyte Island, 
Eastern Visayas 

Weidner et al. (2011), “Towards 
sustainable land-use: A socio-
economic and environmental 
appraisal of agroforestry system in 
the Philippine uplands” 

Balancing 
provisioning and 
regulating services 

Agroforestry: 
mixed 

5 LGUs in Southern 
Leyte, Eastern Visayas; 
and Claveria LGU, 
Misamis Oriental, 
Northern Mindanao 
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3.2.2 Socio-economics of upland farming communities: Insights from Southern 

Leyte, Eastern Visayas 

 

Background. As part of efforts to promote forest conservation, sustainable 

forest management and enhancement of forest carbon stocks in 

mountainous areas of the Philippines, GIZ has been implementing a BMU-

funded REDD+ pilot project in five municipalities of Southern Leyte, 

Eastern Visayas. The first phase of the project involved a broad socio-

economic baseline study commissioned by GIZ in order to establish a 

benchmark against which the project’s impact in the future can be assessed. 

Although specific socio-economic conditions ultimately differ from location to location, the case of 

REDD+ upland communities in Southern Leyte reflects the conditions of life in many upland 

communities across the Visayan uplands. For our purposes, this study provides a useful illustration 

of the broader context in which our discussion of economics of ecosystems may be placed. 

Study overview. Armenia et al. (2011) surveyed 797 randomly chosen households in mid-July 2011 

across the municipalities of Sogod, Bontoc, Maasin, Tomas Oppus and Silago. The objective was to 

assess socio-economic conditions of households in REDD+ sites within these municipalities prior to 

project implementation, as well as the conditions in nearby non-REDD+ control sites. We focus here 

on results applicable to upland households in REDD+ areas. 

Household composition and living conditions. On average, surveyed upland households consisted of 

a five-member nuclear-type family and originated in their current place of residence. 86% of REDD+ 

households owned the house in which they were staying. A great majority of respondents had 

electricity as a source of lighting, possessed access to drinking water through community or private 

faucets, and had water sealed toilets. Most used fuel wood for cooking, usually collected in the 

backyard, the farm or the forest. Educational attainment of household heads was generally found to 

be low (either some primary or full primary education), with children’s school attendance also low 

due to financial constraints. 

Livelihood. Almost all farm-households mostly depended on upland farming for their livelihoods; 

only a minority had secondary occupations such as village workers, officials, hired workers, 

government workers or self-employed. However, most households also received some income from 

remittances from family members living elsewhere in the Philippines or overseas. Average 

household income from all sources was PhP135,491 per year. At the time of the survey, this was 

equivalent to approximately USD1.75 per person per day.  

Land size and tenure. Mean farm area in REDD+ households was 3.3 hectares, varying from a low of 

2.34 ha in Tomas Oppus to a high of 4.27 ha in Silago. Median farm area was only 2.4 ha (varying 

between 2.00 ha in Tomas Oppus and 2.75 ha in Silago). Most households controlled their land 

without any tenure arrangement. Where a tenure arrangement existed, it was usually documented. 

Still, almost all households considered themselves owners of the land they cultivate. Most stated 

that they inherited at least parts of their land; only one-fifth of households stated that their land (or 

part of it) was given to them by the government through agrarian reform programs or CSCs. 
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Cropping practices. While a variety of cropping systems were observed, multiple cropping largely 

dominated the picture. Virtually all households had coconut planted, followed by root crops, banana, 

rice and abaca. Beside coconuts, the most popular perennial crops were forest trees (to be found in 

93.6% of farms), fruit trees (85.2%) and banana (25.9%). Abaca was planted on only 10.7% of farms 

and coffee was only present on five farms – barely 1%. Coconuts were usually planted alone (60% of 

cases), followed by the combinations coconut-banana (27.3%), coconut-banana-rootcrops (26.3%) 

and rice (20.3%). Main reasons indicated for not planting trees included negative effects on coconut 

production, lack of available land, and lack of short and medium-term benefits. 

Marketing of farm products. On-farm income came largely from coconut and only rarely from forest 

tree products; with the exception of rice sold to traders or millers, produce was usually transported 

by hand to individual buyers. A vast majority (86.8%) of respondents indicated that they market 

coconut, the dominant crop in the survey area. Root crops were a source of income for 25.8% of 

households, banana for 22.1%, and abaca for 10.8%. Only 4.2% of households sold fruits from fruit 

trees and 2.3% sold rice. Tree products (e.g. lumber) were only sold by 2.1% of households. Other 

on-farm income was insignificant. A lack of transport infrastructure meant that products were 

usually hand-carried to buyers. Median annual farm income was in the range of PhP 30,155 (Bontoc) 

to PhP 49,300 (Maasin), with median farm gross margins (farm gross income minus production costs) 

ranging between PhP 16,000 (Silago) and PhP 34,430 a year (Maasin). Only a minority of households 

perceived farm income to have decreased over the previous decade, with a plurality of households 

claiming that it increased slightly. 

Relationship to forest. Data collected on respondents’ relationship to forest resources reflect their 

complex relationship with their natural environment. Respondents overwhelmingly indicated to be 

aware of the risks posed by deforestation (95.5%) and asserted that they did not know of logging 

occurring in their area (72%). At the same time, 71% of respondents admitted to cutting trees at 

least once a month and 43% of households said they engage in shifting agriculture, typically a cause 

for deforestation. Accordingly, key drivers for deforestation identified by respondents included 

increased consumption of timber along with increased demand for agricultural land. Slightly more 

than 50% of lumber was sold to furniture stores. In addition, a majority of households collected 

bamboos and firewood from the forest and a significant minority claimed to harvest edible plants 

and materials for construction and to hunt for wild animals (mostly monitor lizards and birds). 

Implications in TEEB context. With the objective of providing detailed socio-economic baseline data 

for upland dwellers in project sites, this study highlights important ecosystem services provided by 

the forest and previously forested lands – including land for agriculture and agroforestry, timber, 

non-timber forest products such as plants and wild game, but also soil quality, soil protection, 

watershed protection, landslide/flash flood prevention etc.). Importantly, it points to the crucial 

trade-off these communities face between maximizing income from forested and deforested upland 

areas (i.e. through generating provisioning services) and ensuring the continued provision of forests’ 

regulating services.  
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3.2.3 Demonstrating Total Economic Value (TEV): The case of Silago forest lands, 

Leyte Island 

 

Background. The holy grail of environmental economics is arguably to 

calculate the Total Economic Value (TEV) of a natural asset. The TEV of a 

forest is the Net Present Value (NPV) of all services it provides to humans – 

whether provisioning, regulating, supporting or cultural. The NPV of a 

service is the monetary value of its provision in the present and in the 

future. For example, a service with a nominal value of EUR 100 that is 

provided now and once again in the future has a total value of 200 minus a “discount rate” applied 

to the future cash flow. This discount rate is necessary to reflect the fact that humans prefer benefits 

obtained in the present to benefits obtained in the future. 

While the calculation of TEV presents considerable methodological, budgetary and logistical 

challenges, methods have been devised to generate estimates. A key methodological hurdle is 

calculating the value of those services not sold in the marketplace (giving rise to so-called “non-use 

values” as introduced in Section 2.1). These include cultural, regulating and supporting services for 

which preferences are often not “revealed” in market transactions. Thus, an alternative is to value a 

natural asset’s worth using “stated” preference methods whereby potential beneficiaries of the 

forest’s services are being asked to provide their own valuation of the forest and all its services. 

Questionnaires should be designed carefully to minimize biases. 

Study overview. Röhlig (2012) provides estimates for the TEV of the forest lands of Silago, a typical 

ridge-to-reef municipality in Southern Leyte province, using a stated-preference valuation method 

called contingent valuation. 90 households (54 from the lowlands and 36 from the uplands) were 

asked how much they would be willing to pay to achieve three alternative scenarios: (a) the 

conservation of the present forest area, (b) the improvement of forest conditions via the extension 

of forest cover by 10%, and (c) the issuance of licenses to extract any amount of materials from the 

forest for subsistence purposes. Key objectives also included ranking ecosystem services from 

residents’ perspective, highlighting differences in valuation by lowland and upland residents, and 

interpreting the study results using socio-economic data gathered along the way. It should be noted 

that the value of the forests for non-locals was excluded in this study due to obvious time and 

resource constraints. 

Total forest value. The overall value of conserving the forest was placed at PhP 2,530,850 per year. 

However, there was a considerable incidence of so-called “zero valuations.” Zero valuations are 

often considered to be unreliable since they tend to reflect respondent’s views on who should pay 

for the forest (i.e. they feel they should not be the ones paying anything) rather than how much it is 

worth for them. In this study, many respondents indicated “zero” because they felt they were too 

poor to contribute or felt the way money might be collected would be unfair or prone to misuse. The 

study thus extrapolated non-zero values for these respondents based on their voluntary 

contributions of work. This yielded an almost ten-fold increase in the value of the forest, placing it at 

PhP 23,234,040 per year. However, the study suggests that even this value should be taken as a low 

estimate, as it can be questioned whether respondents truly valued the forest as opposed to forest 

protection policies, whose value should evidently be lower. 
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How useful are these figures? As often with contingent valuation studies, their attraction emanates 

less from the TEV data and more from an investigation of respondents’ valuation structure.  While 

calculating TEV is very desirable, it is above all complex. In this case, precautions were taken to 

ensure respondents’ valuation would be as accurate as possible, for example by carefully 

distinguishing between the different scenarios presented. Still, the high incidence of zero valuations 

shows the inherent difficulty of conveying the concept underlying contingent valuation to 

respondents: that of a hypothetical market in which respondents need to pay for a forest’s 

continued existence. 

Valuation as a percentage of disposable income. Expressing valuation results as a percentage of 

disposable income highlights the paramount importance of forest conservation to upland residents. 

Upland dwellers’ average willingness-to-pay was estimated at Php 850 versus lowland respondents’ 

PhP 1,110 (before adjustments for zero valuations). This difference is not statistically significant due 

to large sample deviations. However, lowland residents were only willing to contribute 1.66% of 

their disposable income for the forest, whereas upland residents indicated they would be willing to 

contribute more than 30%. Results suggest that upland dwellers are very vulnerable to external 

shocks, which helps explain why residents do ascribe some value to the forest’s regulating and 

provisioning services. 

Ranking forest ecosystem services. Results suggest the forest is valued highly for its provisioning 

services for subsistence purposes, its regulating services as well as its cultural services, but not as 

much for its supporting services and – least of all – as a source of income (cash). Contrasting the 

ranking exercise with results from the third valuation scenario (willingness to pay for a license to 

extract resources for subsistence purposes) proved particularly valuable. The result was surprising. 

Respondents asserted that the single most important benefit of the forest was protection from 

calamities (floods and landslides). Provisioning services were preceded in importance by regulating 

services in the ranking exercise. However, a comparison of responses regarding the TEV of the forest 

and the value of the resource extraction license shows that respondents were on average willing to 

spend no less than two-thirds of the total value of the forest on the license. A possible interpretation 

of this result is that respondents may have understated the importance of provisioning services as 

they are aware that logging is illegal – this is underscored by the finding that 50% of respondents 

deem forest regulations too strict. 

Importance of forest management and agricultural extension services. As part of the survey, socio-

economic data was generated. A key insight from socio-economic data was that upland population 

remained on average 40% poorer than lowland population. An implication of particular importance 

in the context of agroforestry and agricultural activities is that the lack of disposable income 

prevents investments in physical capital such as machinery or higher-yielding crops that would 

increase production and improve livelihoods. The study suggests that this points to the importance 

of land use planning and forest management. The provision of regulating and cultural services must 

be carefully balanced and agricultural extension services – including perhaps the provision of some 

seeds – should be provided. A by-product of the WTP survey was that a very significant willingness to 

volunteer time to contribute to the protection of forest resources was detected. This may be built on 

as new forest management strategies are deployed. 
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Implications in the TEEB context. Contingent valuation aims to express the total value of an 

ecosystem in monetary terms. The Silago case shows that while this is possible, the resulting price 

tag remains subject to debate. However, this study proves very useful in highlighting the relative 

importance of the forest to upland dwellers versus lowland dwellers, as shown by their valuations in 

relation to disposable income. 

Most importantly, the study results emphasize the trade-off between the delivery of provisioning 

and regulating services, both of which are deemed crucial by upland residents in particular. 

Addressing this trade-off, mentioned already in the previous study and prevalent across 

communities in the Visayas, is absolutely crucial if the ecosystem and the people who depend on it 

are to be protected. The existence of the trade-off highlighted by both studies is a key reason for 

GIZ’s efforts in promoting agroforestry, a mixed form of agriculture and tree planting that aims to 

provide a healthy balance of both provisioning and regulating services. 

 

3.2.4 Provisioning services – Profitability of agroforestry: Insights from Panay 

 

Background. This and remaining studies focus specifically on agroforestry. 

Agroforestry is central to GIZ’s work in the Visayan uplands, not least 

because it attempts to overcome the trade-off identified in the studies 

presented earlier: demand for forest provisioning services including timber, 

but also land for crop production, puts pressure on primary and secondary 

forest ecosystems, thereby endangering the provision of forest regulating 

services such as soil protection, watershed protection, and others. By contrast, in agroforestry 

systems, a combination of agricultural use and tree planting/preservation on a non-forested or 

degraded plot allows to safeguard the provision of key ecosystem services. The study conducted in 

Panay focuses on profitability, the first of the two critical components of agroforestry.  

Study overview. Baribar et al. (2012) is an economic analysis of several agroforestry production 

systems on Panay Island in the Western Visayas region. Besides assessing profitability, objectives 

included the description of socio-economic characteristics of smallholder farmers and the 

identification of strengths and weaknesses of People’s Organizations (POs, farmers’ cooperatives) in 

the study area. 100 farmers from eight POs spread across all four provinces of Panay Island were 

personally interviewed; in addition, Focus Group Discussions were conducted in all POs. 

Profitability was assessed using the calculation of gross margins (GM), Net Present Values (NPV) for 

individual crops and Returns to Labor (ROL). Gross margins are calculated by subtracting variable 

costs from the revenue to show how much is left to pay fixed costs. Net Present Value (NPV) is the 

key profitability indicator and it incorporates the combination of annual/perennial crops used, their 

age and the material and labor inputs, using a discount of 10%. NPV was measured using cash 

inflows and outflows, without regard to non-monetary value. ROL shows the income earned per unit 

of labor (a day). The period used as a basis for calculations was 25 years. 

Basic farm characteristics. Respondents were smallholder farmers with an average of 1.97 hectares 

of land. 59% of respondents had multi-storey cropping systems, that is, a combination of annual and 
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perennial crops including fruit trees and timber/forest trees.  Multi-storey cropping systems are 

sometimes referred to as “halo-halo” (in reference to a colorful Philippine dish) as they lack any 

systematic crop arrangement, are difficult to tend to and are generally the least productive type of 

cropping system used. Minorities engaged in alley cropping (14%) or contour farming (11%). Among 

upland and lowland respondents, the most popular crops planted were banana (70%), followed by 

coconut (36%), rice (33% - mostly applies to lowlands), jackfruit (28%), and mahogany (22%). Note 

the difference with Leyte Island, where coconut is dominant. 

Low productivity. Respondents were typically found to generate very little income from their 

agricultural production, with most of it being used for subsistence. While almost all farmers 

managed to turn their crop production into cash, most of their income stemmed from remittances 

from relatives in cities or abroad. In fact, the average monthly income from remittances (PhP 19,000) 

is only slightly inferior to the average annual (sic) income from crop production (PhP 22,200). 

Respondents generally expressed that they had to rely on outside help to survive. 

Figure 4 - Net Present Value (NPV) estimates for crops surveyed (adapted from Baribar et al. 2012). 

 
 

NPV ranking. As seen in Figure 4, perennials such as abaca, coconut, sugarcane and mahogany were 

found to have the highest NPV at PhP 466,380, PhP 220,443, PhP 122,761 and PhP 102,369 per 

hectare, respectively. Corn and rice also had positive net present values. Other crops such as coffee, 

banana, jackfruit, pineapple and others had negative net present values. Of note, calculation of NPV 

is limited to actual cash flows and thus does not include value generated in non-monetary form. This 

means that planting crops whose NPV was negative in this study may still be beneficial to 

households, for example due their use for subsistence. 
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Key factors., the study suggests that both low plot productivity due to cropping practices and 

barriers to bringing crops to market may be to blame for low NPV.  These may include poor 

infrastructure, distance to market, lack of transport, and lack of knowledge on marketing. Regarding 

low productivity, poor access to extension services results in persisting sub-par agricultural practices, 

while poor access to financing and insecure land tenure also do not trigger necessary investments. 

Implications in the TEEB context. This study highlights the state of upland agroforestry productivity in 

the Panay uplands, which is disappointing but not dissimilar to uplands in other parts of the Visayas: 

 Upland agroforestry plots are marked by particularly extensive cropping systems 

 In the postproduction phase, poor road and transport infrastructure, geographic distances 

and lack of marketing skills constitute substantial stumbling blocks in farmers’ quest to 

derive significant income from their plots. The study reported that while DENR and others 

provided training of some sort to over 76% of the population, none of it focused on the 

postproduction phase. 

In the context of TEEB, these two issues constitute key stumbling blocks in farmers’ quest to capture 

the value of the provisioning services their land could generate. At the same time, agroforestry 

potentially provides fewer regulating services than full forest cover. Thus, the land may actually 

underperform in the delivery in both kinds of services. From a TEEB vantage point, two broad 

prescriptions can be derived from this study: an intensification of agricultural practices is necessary 

to increase production, and physical infrastructure as well as training must be provided to 

successfully bring products to market. However, these prescriptions leave out the provision of 

regulating services, which ought to be factored in as well to achieve a suitable balance in the delivery 

of various ecosystem services. In particular, intensification of agroforestry production may threaten 

biodiversity and thus the resilience of the ecosystem. However, it should be noted that still-forested 

areas can also be protected through an intensification of agriculture as it may reduce the pressure to 

convert forest land. Through the two next studies, we thus take a closer look at regulating services 

using the examples of carbon storage and plant biodiversity. 

 

3.2.5 Regulating services – Agroforestry and carbon storage: Insights from Leyte 

 

Background. Forests’ important function as a carbon sink has given rise to 

efforts by the international community to establish REDD+, a framework 

for forest carbon to be included into a post-Kyoto international agreement 

on greenhouse gas emissions reductions. In parallel, various donor 

countries and organizations, as well as the private sector, have 

independently shown interest in purchasing emissions permits or “offsets” 

that help pay for forest conservation or reforestation particularly in developing countries. Key to all 

of these efforts is a thorough understanding of forests’ actual carbon storage capacity. 

Study overview. Moore (2012) explored the carbon storage services provided by various agroforestry 

systems as well as one forest plantation in four People’s Organizations (POs) on the territories of 

Baybay, Maasin, Babatngon and Silago municipalities, Leyte Island, Eastern Visayas. A total of 27 
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agroforestry farms and one timber tree plantation (in Maasin) were surveyed. All agroforestry 

systems were complex multi-storey systems, previously referred to as “halo-halo.” All woody plants 

taller than 5 centimetres were measured, including coconut trees. Belowground carbon stocks were 

inferred from aboveground biomass. Carbon stocks calculations were conducted in a manner 

consistent with the Voluntary Carbon Standard (VCS). 

Overall low storage capacity. Overall Leyte agroforestry systems were found to hold comparatively 

little storage capacity. This may be due to their overall low productivity, mentioned earlier, which 

partly manifests itself in less biomass that can store carbon. In Mindanao, higher productivity of 

agroforestry systems is also correlated with higher carbon storage capacity. 

Ranking agroforestry systems. There was considerable variation in carbon stocks in the 

agroforestry systems analyzed. The coffee agroforestry system had the highest mean carbon stock 

(at 30.4 Mg C ha-1), while coconut and root crops had the lowest mean carbon stock at 8.4 Mg C ha-

1. Coffee-based systems were followed by the timber-based systems (with root crops 19.4 Mg C ha-1, 

with fruit trees 15.9 Mg C ha-1). 

Plantations versus agroforestry. Mahogany plantations have “much higher carbon storage potential 

than the agroforestry systems while also generating important co-benefits”. However, difficulties in 

obtaining resource-use permits for selective logging often make tree plantations unattractive to 

farmer communities. 

Agroforestry in degraded areas. Establishing agroforestry systems in degraded areas makes 

environmental and economic sense: agroforestry systems in Leyte Island hold moderate potential 

for carbon sequestration, and can have higher potential when established in low carbon stock 

degraded areas like grasslands and brushlands. 

Large trees store exponentially more than small trees. Old-growth forests should be particularly 

protected. The example provided was that of a 39 cm mahogany that stores in excess of 556 kg of 

carbon, while a 20cm mahogany can only store 102 kg of carbon.  This points to the necessity of 

protecting remaining old-growth forests. It should be noted that coconuts do not compare 

favourably to any fruit or timber trees. 

Implications in the TEEB context. Coconuts’ carbon storage capacity is very low compared to most 

fruit or timber trees, however their planting is comparatively profitable. Timber trees are best suited 

for carbon storage but the economic case for planting them is hampered by the difficulties 

encountered by most municipalities in obtaining a Resource Use Permit to harvest them after an 

extended period. Carbon storage capacity measured by plot of agroforestry use crucially depends on 

the density by which crops are planted, which is particularly low in Leyte, as in Panay. This study 

therefore also points to the need to better agricultural extension services. 
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3.2.6 Regulating services – Agroforestry and biodiversity: Insights from Leyte 

 

Background. The preservation of the diversity of plant species in upland 

areas is in the direct interest of local residents. While biodiversity can be 

seen as an ecosystem service in itself, it is most importantly a key asset 

helping forests to provide more specific ecosystem services such as 

ensuring ecosystem resilience, soil fertility, protection from landslides as 

well as the preservation of microclimates. For instance, coconut mono-

cropping – associated with low biodiversity and decreased soil quality – has been held responsible 

for landslide and flash floods in various regions of the Philippines. 

As part of its promotion of agroforestry practices, GIZ has been leading efforts to develop a linear 

optimization model that can help farmers maximize their income while preserving natural resources.  

The difficulty resides in finding the right balance between agricultural intensification and the 

preservation of ecosystem services. In the model, income maximization must thus be subject to 

ecological constraints such as carbon storage, soil protection and biodiversity. 

Study overview. The objective of Mertes (2011) was to provide inputs to the GIZ model regarding the 

quantification of herbal-layer plant biodiversity in various coconut-based agroforestry systems. 20 

sampling sites across four People’s Organizations (POs) on Leyte Island were surveyed in the study. 

The POs were located in Maasin, Baybay, Silago and Tacloban. All sites featured coconut-based 

agroforestry systems but varied both in terms of other crops planted and cropping intensity. 

The study focused on herbal-layer plant biodiversity. The method used to establish biodiversity was 

that of “Plant Functional Types” (PFT), based on Gillison (2000). Rather than categorizing plants 

according to species, the PFT approach distinguishes groups of plants that provide similar services 

within ecosystems and have a similar resource use profile. Examples include nitrogen-fixing legumes, 

C3 metabolism plants, and others. 

Sampling sites were chosen to reflect a land-use gradient ranging from sites with minimal human 

impact to pure banana and coconut plantations, with a majority of sites (12 of 20) being complex 

multi-storey agroforestry systems with moderate human disturbance. To be considered, sites had to 

present at least two distinct canopy levels, include trees in excess of 2.5m and have been cleared of 

their undergrowth (through weeding or burning) at least four weeks prior to the site visit. 

The more intensive, the less diverse. Results support the hypothesis that there is a positive 

relationship between land use intensity and biodiversity in agricultural systems. Among the highest-

scoring systems were coffee plantations, which had a complex vegetation structure. Conversely, 

coconut monocropping systems were found to have the lowest PFT values. 

Applicability. The study was an important first step in quantifying biodiversity in the context of 

agroforestry systems in the Visayas. Further studies may be conducted at a larger scale to confirm 

the findings as well as to identify objective criteria for categorizing coconut-based agroforestry 

systems. 

Implications in the TEEB context. A higher human disturbance regime is positively linked to a 

reduction in the number of plant functional types (PFT) and therefore a lower level of plant 
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biodiversity in the herbal layer. Intensification of agricultural production results in better delivery of 

provisioning services but threatens the provision of regulating services related to biodiversity. 

Careful biodiversity-sensitive cropping patterns (with fruit trees etc.) may however increase 

productivity whilst preserving sufficient levels of biodiversity. A scenario not explored in this study, 

but relevant in the context of biodiversity protection is that increased productivity of land on plots 

already used by farmers may also decrease the pressure on presently uncultivated lands, thereby 

sustaining biodiversity in these latter areas. 

 

3.2.7 A model to balance provisioning and regulating services: Insights from Leyte 

and Mindanao 

 

Background. Results from previous studies highlight the difficulty that lies 

in reconciling demand for forest lands’ provisioning services – especially 

food gained by agricultural production at the expense of the forest – with 

demand for forests’ regulating services, including soil protection, 

watershed protection, carbon storage and others. In fact, as shown by 

Armenia et al (2011), upland dwellers are well aware of this issue but are 

struggling to find an appropriate balance. Agroforestry methods, which are promoted by GIZ, can 

help resolve the challenge of securing environmental benefits while ensuring profitability. However, 

different agroforestry systems can have different levels of success with respect to reaching these 

objectives. This is confirmed by the careful analyses of agroforestry systems across the Visayas 

conducted for GIZ by Baribar et al. (2012), Moore (2012) and Mertes (2011). A key question that 

remains is how to integrate environmental and socio-economic information such that it may help 

farmers to make decisions for their plots. 

Study overview. Weidner et al. (2011) is a comprehensive “socio-economic and environmental 

appraisal” of agroforestry systems that provides a model to assess agroforestry systems using a 

balance of socio-economic and environmental criteria. The Model for Assessing the Sustainability of 

Agroforestry Systems (MASAS) proposed in the study features a set of economic, environmental and 

societal indicators that are measured using quantitative and qualitative information. These 

measurements were combined using a scoring mechanism that allows for individual weighting of 

indicators. The study was carried out on 100 agroforestry plots across six municipalities: Bontoc, 

Maasin City, Silago, Sogod and Tomas Oppus in Southern Leyte province, Eastern Visayas, as well as 

Claveria, Misamis Oriental province, Mindanao. Results of the application of the model to these sites 

were provided. 

Significant differences in the study sites. An attractive feature of this study was that agroforestry 

systems on Leyte, which are broadly similar to those elsewhere in the Visayas, were compared to the 

vastly different systems in place in Claveria on Mindanao. Both are a product of their history. In 

Leyte, agroforestry was introduced gradually by local and resettled families as logging increasingly 

opened up access to upland areas. Agroforestry systems in Leyte are dominated by coconut and 

abaca, though the latter has been decimated in recent years due to a disease. The prevailing 

cropping arrangement is complex multi-storey, or “halo-halo”, meaning “all mixed together” in the 
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local language. By contrast, Claveria saw the introduction of agroforestry on previously deforested, 

highly degraded sloping pasture lands. Main crops here include corn, rubber and upland rice. Only 

banana and cassava are frequently found in both Leyte and Mindanao. In Claveria, farmers were 

trained for suitable cultivation practices and prevailing cropping systems today include boundary 

planting, contour cropping and hedgerow/alley cropping. These highly systematic cropping 

arrangements fulfill key ecological functions such as erosion control in sloping areas, soil fertilization 

(via hedgerows), and water retention. 

Overview of the model. Under MASAS, plots were assessed using a matrix with the following key 

components: 

 Categorization of plots on the basis of the crop dominating their agroforestry system: 

banana, coconut, coffee, fruit tree, rubber, or timber tree based. 

 Generation of quantitative and qualitative data for 14 economic, environmental and social 

indicators for each plot (see below). 

 Scoring of this data on a 1 to 5 scale (1=Most unsustainable, 5=Most sustainable). 

 Weighting of the indicators (see below). 

 Generation of a MASAS score for each plot (average of indicator scores, with weighting 

taken into account) 

 Indicators retained for the model. The following indicators and attached weights were retained for 

the model: 
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Figure 5 – Balancing provisioning and regulating services: Indicators retained for the MASAS model (Weidner 
et al. 2011). 

 

 

Results. Timber tree-based agroforestry systems were found to be the most sustainable with an 

average MASAS score of 3.26. This was followed by rubber tree and coffee-based systems at 3.13 

and 3.12, respectively. Fruit tree-based systems had a score of 2.89, banana-based systems came in 

at 2.83 and coconut-based systems had a score of only 2.76. 
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Figure 6 - Scores for MASAS dimensions (Weidner et al. 2011). 

 
 

Of particular interest is the analysis of each system’s scores for the environmental and social 

dimensions of the model. Banana and coconut-based systems score particularly badly on the four 

environmental criteria retained by MASAS. On socio-economic criteria, coconut and fruit-tree based 

systems achieve similarly low scores, with coffee and banana achieving intermediate results and 

rubber and timber-based systems scoring highest. 

Reliability of the score of timber tree-based systems. The comparatively high score of timber tree-

based systems should be interpreted with caution, for three reasons. First, timber trees can only be 

harvested once. Since the metric used in the study was gross margin rather than Net Present Value 

(NPV), the scores may be distorted accordingly. Second, farm gate prices used to calculate gross 

margin for all crops do not reflect the prices which farmers effectively obtain in the case of timber 

trees. According to farmers themselves, they receive only 30 to 50% of the official farm gate price. 

Third, it remains notoriously difficult to obtain Resource Use Permits (RUP) that allow for trees to be 

harvested in the uplands. This can effectively prevent farmers from legally generating any income 

from timber trees at all. 

The influence of training. Farmers in Claveria were provided significant training on the Sloping 

Agriculture Land Cultivation Technology (SALT) Concept when transitioning to agroforestry. It 

appears that the training farmers received is one of the explanatory factors for the high score for 

gross margin achieved by rubber-based systems (3.33) in comparison to other non-timber-based 

systems (1.69 to 2.05). More generally, the continued prevalence of complex multi-storey cropping 

arrangements in Leyte holds back plot productivity. Training provided to Leyte farmers in this 

respect could significantly help improve productivity. 

Appropriate inputs and quality planting material. The study team observed widespread inadequate 

availability of inputs and quality seeding material. In some instances, farmers had to rely on non-
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grafted fruit tree seedlings as grafted seedling would have been too expensive. Setting up tree 

nurseries could help alleviate this situation while allowing farmers to generate additional income in 

the longer run. 

Implications in the TEEB context. While the MASAS approach does not involve placing a monetary 

value on the provisioning and regulating services provided by agroforestry systems, its systematic 

approach to appraising their benefits is a good step in this direction. In the MASAS matrix, value is 

demonstrated through the final numerical score. As mentioned previously, an income-focused linear 

optimization model is also being developed by GIZ. Nonetheless, the MASAS approach provides an 

important input to the discussion surrounding the demonstration of ecosystem value. 
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3.3 Coastal ecosystems 
 

3.3.1 Overview 

 

While much of the emphasis of EnRD-supported research has been on upland ecosystems, GIZ’s 

extensive spatial planning work remains squarely focused on managing ecosystems in an integrated 

fashion from remote mountain areas all the way to coastal areas. This section discusses the 

environmental-economic dimension of coastal ecosystems, with an emphasis on coral reefs and 

fisheries. Context is provided by a review of a seminal study on valuing the Philippines’ coastal 

resources authored by White and Cruz-Trinidad in 1998. The study provides an overview of 

Philippine coastal resources and highlights the necessity of their protection and management in light 

of their continued degradation. 

The remainder of section 3.3 then focuses on a study by Ferrer et al. (2012) on the fisheries in the 

Sagay Marine Reserve (SMR) in Negros Occidental, Western Visayas. The stated objective of the 

study was to map the socio-economic aspects of the MPA to correct for an often-observed bias 

toward biological aspects of MPAs. The review will centre on the socio-economic findings of the 

study with a focus on provisioning services from the fisheries resource. We will not delve deeper into 

the study’s findings regarding the functioning of the MPA as this is discussed in 4.6. 

 

Study title TEEB-relevant topic Type of forest 
land 

Location 

GIZ-sponsored empirical studies 

Ferrer et al. (2012), “Social Impacts 
of Sagay Marine Reserve as 
perceived by Municipal Fishers in 
Sagay City, Negros Occidental” 

Demonstrating value 
of provisioning and 
regulating services 

Demonstrating 
value of 
provisioning 
and regulating 
services 

Sagay City, Negros 
Occidental, Central 
Visayas 

Non-GIZ references 

White and Cruz-Trinidad (1998), “The 
Values of Philippine Coastal 
Resources” 

Coastal resource 
valuation 

Coastal marine Philippines 
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3.3.2 Philippine coastal resources and economic valuation 

 

Study overview. The study by White and Cruz-Trinidad (1998) provides an 

overview of Philippine coastal resources and highlights the necessity of their 

protection and management in light of their continued degradation. Focusing on 

coral reefs, mangroves, fisheries and water quality, they review their state, key 

factors for degradation and the benefits they hold for local economies. This 

review centers on coastal fisheries and coral reefs, of particular importance in the 

rural development context. 

Relevance of fisheries for the Philippines. The study stresses the importance of fisheries for the 

country’s population and economy. More than half of the animal protein consumed by Filipinos 

comes from fish and other seafood, and fish products are the most important part of the Filipino diet 

after rice; fisheries amounted to 3.5% of the Gross Domestic Product (GDP) in 1996, with fish 

product exports totaling US$600m the same year. Nearshore fishing – as opposed to aquaculture 

and commercial fishing – accounted for half of the country’s overall production of 2.8m tons, on a 

downward trend. This contrasts with employment figures, which are on the rise, with about two 

thirds of the sector’s workforce of 1 million working in municipal fisheries. 

Overfishing. Signs that fish stocks are being overfished abound. In particular, catch per unit effort 

(CPUE), decreased dramatically from 11 tons/horsepower in 1948 to 1 t/hp in 1995. Meanwhile, the 

study estimates that Maximum Sustainable Yield (MSY) was reached in the early 1990s. It suggests 

that fishing effort should be reduced by up to 30% in some areas in order to return to MSY. It should 

be noted that overfishing can take on a number of forms. Three forms of biological overfishing can 

be distinguished. Growth overfishing involves catching fish that have not yet matured and 

reproduced themselves. Recruitment overfishing occurs when the adult fish population is 

considerably reduced by fishing activities and the reproduction process is thus impaired. Ecosystem 

overfishing occurs when a decline of one fish stock is not compensated by larger numbers of other 

fish species. Finally, economic overfishing occurs when an oversupply of labor reduces the per-capita 

income generated by fishing.  

Relevance of coral reefs. The study notes that the country’s 27,000 sq km of coral reefs constitute 

“the coastal ecosystem which provides the most substantial source of sustenance to people in the 

Philippines.” Reef fish were found to contribute between 8 to 20% of total national fisheries 

production, but approximately 70% of total small fisheries harvest, which highlights their importance 

in a rural development context. Coral reefs supplied an average of 15 tons of fish and invertebrates 

per square kilometer for consumption in 1998. Other economic benefits include tourism (diving and 

snorkeling), protection of shores from waves and storms, and a high level of biodiversity worth 

preserving in itself. 

Coral reef degradation. Unfortunately, more than three-quarters of the country’s coral reefs were 

found to be degraded at the time of the study, with a quarter in downright “poor” condition and 

only 2.4% in an “excellent” state.  Key factors for degradation include the extraction of coral 

limestone and sands, destructive fishing methods (blast fishing, poison fishing, etc.), overfishing, 

habitat destruction through anchors and reef trampling, and pollution, among others. Thermal 
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changes caused e.g. by global climate change could become an increasingly important factor for 

degradation in the future. In addition, degradation is hard to reverse: for example, a dynamited reef 

can take up to 50 years to recover 50% of its original state and productivity. 

Economics of coral reef protection. The study shows that compelling economic arguments for 

conservation can be made. For example, for 1 sq km of reef, the typical net benefits of blast fishing 

for individuals were estimated at US$ 15,000 over a 25-year period, while the net losses to society 

amounted to US$193,000 from coastal protection, US$86,300 from sustainable fishing, and 

US$482,000 from tourism. But even overfishing, which in itself does not necessarily negatively affect 

the corals, yields net benefits to fishermen that are one-third of the losses incurred by society. By 

contrast, 1 sq km of healthy coral reef with tourism potential, if managed sustainably, was found to 

generate between US$31,900 and 113,000 every year in fishing, coastal protection, and tourism 

revenues. The study places the overall contribution of coral reefs to the Philippine economy at up to 

US$1bn per year. 

The need for Integrated Coastal Management (ICM). The study highlights the need for a holistic 

approach to coastal management. ICM refers to a comprehensive coastal resource management 

approach that involves all relevant stakeholders in the planning and implementation phases. Key 

components of ICM include an adequate implementation of basic laws such as those prohibiting 

destructive fishing methods, proper use of municipal ordinances to regulate coastal resources (e.g. 

through Marine Protected Areas (MPA)), and a focus on revenue generation for municipalities and 

communities. 

Implications in the TEEB context. The very purpose of White and Trinidad’s study is to recognize and 

demonstrate ecosystem value, as suggested years later by the TEEB study group. Its achievement is 

to bring into focus the negative impact that human activity in coastal ecosystems has had not just on 

nature, but indeed on the economy. The health of coral reefs and fish stocks in coastal waters is of 

fundamental importance to the welfare of rural communities in the Philippines. By discussing ICM, 

the study also underlines the third step of the TEEB approach – the need to capture ecosystem value. 
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3.3.3 Coastal communities, overfishing and MPAs: Insights from Negros 

Occidental 

 

Background. In an effort to promote conservation and regeneration of 

coastal ecosystems, a large number of Marine Protected Areas (MPAs) 

have been established in the Philippines over recent decades. 15% of 

municipal waters should be set aside for such sanctuaries according to the 

Fisheries Code of 1998. Although there are MPA success stories both in the 

Philippines and abroad, up to 60% of Philippine MPAs have been found to 

be dysfunctional (Pollnac et al. 2002, cited in Ferrer et al. 2012). A key problem is found in the 

enforcement aspects of the no-catch zone. 

Study overview. Ferrer et al. (2012) analyzed the social impacts of a marine reserve on local fisher 

households in Barangay Taba-ao, Sagay City, Negros Occidental in the Central Visayas. The Sagay 

Marine Reserve (SMR) was created in 1995 and covers the municipality’s 320 sq km territorial waters; 

it includes three fish sanctuaries covering one reef each, of a total size of 17 sq km. The stated 

objective of the study was to map the socio-economic aspects of the MPA to correct for an often-

observed bias toward biological aspects of MPAs. Data was collected through a survey of 72 

fishermen, eight focus group discussions with 77 fisher and non-fisher participants, 8 interviews with 

key informants, a fish catch landing survey with 25 fishermen over one lunar cycle (38 days), as well 

as a review of relevant documents and field observation. In this section, we will review the socio-

economic findings of the study with a focus on provisioning services from the fisheries resource. We 

will not delve deeper into the study’s findings regarding the functioning of the MPA as this is 

discussed in 4.6. 

Household living conditions. On average, surveyed fisher households consisted of a five-member 

nuclear-type family and mostly originated in their current place of residence. 87.5% of households 

owned the house in which they were staying. Less than 60% of respondents had access to electricity 

and only 40% had access to a flush or water-sealed toilet. Most used fuel wood for cooking. 

Educational attainment of household heads was generally found to be low (either some primary or 

full primary education). Slightly more than half of the households had houses built with strong or 

predominantly strong roofing and wall materials. 

Livelihood. Fisher households overwhelmingly depended on fishing for their livelihood, with fishing 

generating an average of 89% of total income. Average household income from all sources was 

PhP45,203 per year. At the time of the survey, this was equivalent to approximately US$0.60 per 

person per day, 3.7 times less than the 2007 provincial poverty threshold. Fishing household formed 

19.1% of households in the barangay. 

Fishing practices and equipment. Fishers typically go out fishing on a daily basis. The average daily 

work time of 5.8 hours is divided into half an hour of gear preparation, slightly more than one hour 

of travel, and a total of 2.8 hours of actual fishing. In addition, some fishing trips take several days 

when involving travel outside of municipal waters. The most common fishing gears used by local 

fishers included gillnets (59.2%) and hook and line (22.2%), with various fish traps also in use. 70.8% 

of respondents owned a fishing boat, almost always motorized (96.9%). Fishers claim not to fish in 
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the three exclusion zones except for rare incursions. However, municipal waters do not seem to 

provide sufficient catch, with 4 out of 10 respondents indicating that they routinely fish elsewhere. 

Economics of fishing. Using gillnets, a fishing trip was estimated to typically produce a volume of 

20.6kg of fish in the peak season and 4.2kg in the lean season. The most common fish caught were 

striped mackerels (49.8% of total catch) and common ponyfish (22.5%). The average price per kilo 

fetched for all gear and fish types was PhP76.50. For all gear types, weekly revenue from fishing was 

estimated at PhP4,320, cost at PhP1,018, and operating profit thus at PhP586. Authors emphasize 

that this is clearly too low for a household of five. Strategies to counter low catch and increasing 

fishing costs included Women accompanying their husbands when fishing to avoid having to resort 

to paid help, shifting to motorized boats with wider reach, shift to crude-oil-based engines, adopting 

secondary gear, and resorting to multi-day fishing trips to save on fuel. 

Relationship to coastal resources and SMR. Results suggest that while fishers understand the need to 

protect their main source of income, they struggle to respond adequately to the threat. Survey 

respondents and focus group participants overwhelmingly asserted that protecting coastal marine 

resources is important to them. Furthermore, 83.3% agreed that human activities can hurt the 

fishery resource. Destructive fishing practices, which respondents attributed to non-locals, and 

encroachment on the no-take zone were seen as key factors for its degradation, while less than 20% 

considered their own activities to have a negative impact on fish stocks. Nonetheless, respondents 

overwhelmingly stated that there were more and better-quality fish in the past and 75% expected to 

see quantity and quality further degrade in the future. Fishers identified “poverty” as the main 

reason for illegal fishing. They note it usually occurs when someone has debts to settle, as well as 

during bad weather. Illegal fishing goes unreported as poverty “unites” them to not denounce one 

another. Ultimately, 72% of fishers assert that the sea will never be depleted with fish and a 

whopping 94% think that there is no reason to worry about overfishing, as “God will take care of it.” 

Implications in the TEEB context. The study provides valuable insights into socio-economic conditions 

of fisher folk typical not just for the study site, but for fishing communities across the Visayas. The 

themes are all too common: a high incidence of poverty, declining fish stocks, lack of alternative 

sources of income, and in some cases a less-than-active attitude toward enacting changes to protect 

the resource. Unlike in the case of upland forests where provisioning services rival with regulating 

services, locals here derive mostly provisioning services from fisheries. Their growing numbers, high 

incidence of poverty and lack of alternatives result in a vicious cycle of overexploitation. Why the 

MPA seems to have failed in reversing trends will be reviewed in Section 4.6. 
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4. Capturing ecosystem value: Management options 
 

The central idea behind TEEB’s three-step process is to acquire knowledge and then turn it into 

action. Once recognized and demonstrated, the value of ecosystem needs to be captured via policy 

mechanisms that incentivize stakeholders to include it in their decision-making. Possible measures 

include the creation of new – or the removal of harmful – taxes and subsidies; novel approaches 

such as Payments for Ecosystem/Environmental Services (PES); resource rights; and appropriately 

enforced environmental legislation. 

 

This chapter reviews a selection of recent efforts in this regard. GIZ’s overall approach is based on 

the premise that land-use planning holds the key to capturing the value of ecosystems. This is why 

this chapter begins with a review of SIMPLE, GIZ’s ridge-to-reef planning approach for LGUs, and 

MOREFORESTS, an integrated planning framework specifically for the uplands. Furthermore, we 

review specific tools and projects GIZ is sponsoring to help capture the value of ecosystems. A recent 

study examined the impact land tenure has had on upland agriculture in several locations on Leyte 

Island. GIZ’s REDD+ activities are helping to set up a national framework for international funding 

for forest stewardship while financing pilot activities on the ground in four locations across Southern 

Leyte province. On a small scale, GIZ has facilitated a partnership farming project in Matalom LGU, 

Leyte province that has the private sector help farmers increase their productivity and provide them 

access to the market. A typical management option for coastal fisheries is the creation of a Marine 

Protected Area (MPA). However, as the Sagay Marine Reserve case in Negros Occidental shows, 

MPAs can be tricky business and rampant poverty among fishermen can undermine efforts to 

Title of reference TEEB-relevant topic Type of 
ecosystem 

Location 

GIZ (2012a), “SIMPLE: Sustainable 
Integrated Management and Planning 
for Local Government Ecosystems” 

Capturing value 
through land-use 
planning 

From ridge to 
reef 

Generic approach for the 
Philippines, currently 
applied in the Visayas 

GIZ (2012b), “MOREFORESTS: 
Management of Resources on 
Forestlands through Enhanced 
Sustainable Technologies” 

Capturing value of 
forest ecosystems 
through integrated 
planning 

Forests Generic approach for the 
Philippines, currently 
applied in the Visayas 

GIZ (2012c), “Conditional Cash  
Transfers for Environmental Services 
(eCCT): A Concept Review and 
Framework for Implementation” 

Capturing the value 
of upland and 
coastal ecosystems 
through smart 
incentives 

Forests and 
coastal marine 
ecosystem 

Generic approach for the 
Philippines. Developed 
using the example of 
Silago LGU, Southern 
Leyte, Eastern Visayas 

Empirical studies    

Schwarz (2012), “The Influence of 
Insecure Land Tenure on Upland 
Agriculture in the Philippines” 

Capturing value 
through land 
tenure 

Agroforestry: 
mixed 

4 POs on Leyte Island, 
Eastern Visayas  

McNulty (2012), “An Economic 
Analysis of Partnership Farming in the 
Visayas, Philippines” 

Capturing value 
through 
partnership farming 

Agroforestry: 
coconut-based 

Baybay LGU, Leyte 
province, Eastern Visayas 

Ferrer et al. (2012), “Social Impacts of 
Sagay Marine Reserve as perceived by 
Municipal Fishers in Sagay City, 
Negros Occidental” 

Demonstrating 
value of 
provisioning and 
regulating services 

Coastal marine Sagay City, Negros 
Occidental, Central 
Visayas 
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protect reefs. Finally, GIZ along with government partners has developed the concept of Conditional 

Cash Transfers for Environmental Services (eCCT). A novel incentive mechanism designed to 

combine the DSWD’s well-known CCT method with the innovative Payments for Environmental 

Services (PES) approach tested in Latin America and elsewhere, it specifically addresses the problem 

of MPA failure often observed throughout the country. 

 

4.1 Sustainable Integrated Management and Planning for Local Government 

Ecosystems (SIMPLE) 
 

GIZ’s overall approach to rural development and environmental 

protection is based on the premise that land-use planning holds the key 

to capturing the value of ecosystems. A land-use planning process can 

help identify the priorities, concerns and, indeed, trade-offs local 

stakeholders are faced with. It can direct attention to the most crucial 

issues on the ground and thereby allows for resources – including e.g. 

financial resources for valuation studies, among others – to be funnelled to where they are most 

needed. The challenge, however, is to ensure that land-use planning be done properly. 

SIMPLE, which we presented in Chapter 2, is currently implemented in 35 municipalities. An 

integrated “ridge-to-reef” ecosystems planning and management approach designed to help local 

governments plan and manage their territory, SIMPLE requires the involvement of both the 

provincial and local governments. Key to SIMPLE is its planning approach based on a municipal 

Comprehensive Land Use Plan (CLUP), which is elaborated from the bottom up using participative 

methods. It involves a structured process to ensure holistic, integrated land-use planning with due 

consideration to provincial goals and to the interconnectedness of upland and lowland/coastal 

ecosystems. The planning process begins at the barangay level to ensure local buy-in, the accuracy 

of data and ultimately, compliance with the planning outcome (GIZ 2012a). 

SIMPLE takes a municipality all the way from the initial drafting of Barangay Development Plans (BDP) 

through the zoning stage to the enactment of management options and related implementation 

budgets (ibid.). A strong emphasis on involving local residents in the process initially helps recognize 

and demonstrate ecosystem value. This knowledge directly feeds into the drafting of the CLUP and 

the Zoning Ordinance. 

SIMPLE being a strongly participative process, mechanisms to capture ecosystem value are 

introduced in the zoning stage where stakeholders asked to forego economic activities that harm 

ecosystems raise their concerns. This is where such options as requesting the creation of 

Community-based Forest Management (CBFM) areas, individual tenure rights (so-called “Individual 

Property Rights” (IPR) under DENR-LGU co-management agreements), CFRM plans, participation in 

other schemes such as REDD+, and other measures are weighed (ibid.). 
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4.2 Management of Resources on Forestlands through Enhanced 

Sustainable Technologies (MOREFORESTS) 
 

MOREFORESTS is a framework specific to forest land resources 

management that feeds into SIMPLE’s ridge-to-reef planning approach. 

It lays out a process for the creation of local capacities (notably via a 

trainer pool) for forest land-use planning, the development of an Forest 

Land Use Plan (FLUP) and subsequently of a Resource Management Plan 

(RMP), and the use of enhanced sustainable technologies for successful 

implementation of the new plans (GIZ 2012b). 

MOREFORESTS advocates the adoption of a co-management strategy for upland areas whereby 

DENR and the LGU jointly administer the land. This is in line with the Local Government Code of 1991. 

The signing of a Co-management Agreement opens up the possibility of allocating so-called 

“Individual Property Rights” to smallholders within the area covered by the agreement. It does not 

call into question other existing forms of tenure, notably Community-based Forest Management 

(CBFM) agreements, which can remain in place. The allocation of tenure rights is a mechanism to 

capture value: it can be an important incentive for land users to use their lands sustainably as they 

will remain theirs for a long time, and safeguarding its ecosystem functions is thus in their own best 

interest (ibid.). 

Beyond the establishment of a co-management agreement and the introduction of new tenure 

instruments, MOREFORESTS promotes the use of sustainable forest management technologies to 

help farmers capture ecosystem value. These technologies include the use of appropriate 

agroforestry methods, sustainable timber harvesting by local communities, REDD-plus financing, 

partnerships with the private sector, and Conditional Cash Transfers for Environmental Services 

(eCCT) (ibid.). The latter three will be explored further in the next sub-sections. 

Thus, the key benefit delivered by MOREFORESTS with respect to capturing ecosystem value is that 

it is a framework that guides local implementers’ attention from initiating the forest land planning 

process all the way through to methods to capture ecosystem value, and that the result can then 

directly be fed into the broader ridge-to-reef planning process underway. 

 

4.3 The role of tenure rights: Insights from Leyte 
 

Background. A key strategy that can be deployed to secure better 

stewardship of land resources is to place them under private tenure. 

Public ownership of ecosystems sensitive to human activities may seem 

desirable for protection but it is generally difficult to enforce. This 

observation has also been made for DENR-owned forest land in the 

Philippines. On the other hand, the possibility of having private land 

property rights or long-term use rights helps secure farmers’ claims to its produce, create incentives 

for them to enforce the land’s legal status, and encourage them to invest in it with long-term 
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productivity in mind. For these reasons, the allocation of tenure rights is thought to provide 

economic benefits to farmers and ensure better stewardship of resources.  

Study overview. In a quantitative survey, Schwarz (2012) compared 64 upland farming households 

with tenure to 38 upland farming households without tenure in the municipalities of Maasin, Bontoc 

and Sogod (Southern Leyte) and Baybay (Leyte). Although the study was centred on investigating the 

impact of formal tenure on households (e.g. CBFM or CSCs), data on informal tenure such as tax 

declarations (considered illegal since 1975) was also collected. The questionnaire included socio-

economic, legal and environmental sections. 

Tenure and tree density. The number of trees was found to almost triple when a plot is under a 

formal tenure agreement such as CBFM or CSC. Also, the tree variety was found to be higher on 

tenured plots.  

Tenure and wealth. Households with a tenure agreement were found to be wealthier than non-

tenured ones. However, income generation from selling timber, fruits, coffee and cacao remains 

limited. This can plausibly be traced back to insufficient agricultural extension/rural advisory service 

and difficulties in obtaining resource use permits (RUP) for timber trees. 

Confusion over tenure status. Significant confusion existed among farmers on the tenure status of 

their own land. Many presented tax declarations as proof of ownership. These, however, have been 

outlawed since the 1970s as the land is considered under exclusive ownership of DENR. The study 

also pointed to the continued uncertainty regarding renewal of CSCs, which have expired or will do 

so soon. 

Potential to increase access to tenure. In the surveyed area, only roughly one-eighth of the forest 

land was covered by tenure agreements. This could be increased through the issuance of more 

tenure instruments by DENR or devolution of such responsibilities to a local level. 

Implications in the TEEB context. The results of this survey suggest that tenure security can indeed 

help capture ecosystem value. They are also show that large parts of forest land are not yet titled. 

Where encroachment has occurred or will occur, titling ought to be considered. At the same time, 

key legal issues such as the renewal of CSCs and the status of tax claims must be addressed at a 

national level. The capacity of tenure agreements to capture ecosystem value will be highest when 

the tenure system in Philippine uplands becomes more transparent. 

 

4.4 Reducing Emissions from Deforestation and Forest Degradation Plus 

(REDD-Plus) 
 

Forests’ important function as a carbon sink has given rise to efforts by the 

international community to establish Reducing Emissions from 

Deforestation and Forest Degradation (REDD or REDD-Plus), a framework 

to integrate forest carbon in an international mechanism on greenhouse 

gas emissions reductions. As an agreement on such a mechanism is yet to 

be reached, current efforts focus on preparing institutions in developing 
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countries for REDD+ payments. In addition, forest carbon funds have been set up both by the World 

Bank and individual countries to fund REDD+ activities pending an agreement.  

In recent years, GIZ has shown a strong commitment to promoting REDD+ in the Philippines. Its 

efforts comprise two key components that are designed to be complementary in nature. Specifically, 

GIZ has been heavily involved in helping to set up a national framework for international funding for 

forest stewardship. In parallel, it has been financing pilot activities on the ground. The purpose of 

the GIZ’s REDD+ piloting activities is to demonstrate how payments from a yet-to-be-adopted 

international forest carbon mechanism could be harnessed for ecosystem preservation specifically 

on Leyte Island, with lessons for the country as a whole. Four LGUs in Southern Leyte, namely 

Maasin, Tomas Oppus, Sogod, Bontoc and Silago, were selected for pilot activities (GTZ 2010; 

Armenia et al. 2011). 

REDD+ and TEEB are closely linked in that both efforts are part of a significant shift in strategies 

deployed to capture ecosystem value. Both approaches are grounded in the recognition that 

ecosystems provide services that are not captured by market transactions. Ecosystem degradation is 

thus perceived as a market failure. TEEB’s three-step process aims to identify these services and 

then push for their capture; while it adopts the market-based narrative, it does not however suggest 

restricting its third step to market-based incentives. In the context of an international emissions 

reductions framework, REDD+ is intended as a tool for developed economies to offset their excess 

emissions through their funding of carbon sinks elsewhere, giving rise to a market-like environment 

much like the Clean Development Mechanism (CDM) under the Kyoto Protocol. 

 

4.5 The role of partnership farming: Insights from Leyte 
 

Background. The purpose of partnership farming is to link smallholder 

farmers with private-sector processors who bring their products to 

market in exchange for investing in farmer training and an appropriate 

remuneration. It is intended to be a tool for “pro-poor rural development” 

(McNulty 2012). 

Study overview. McNulty (2012) examined an example of partnership 

farming in the coconut industry. Objectives were to compare partnership farmers to non-partnership 

farmers with respect to copra yield per hectare, copra selling price, and overall income from copra 

production using propensity score matching procedures. Coconut growers’ risks in participating in 

partnership farming were also explored. The study comprised interviews with a private-sector actor, 

a Philippine company manufacturing organic coconut products headquartered in Manila and with a 

processing arm in Baybay, Leyte province, and with 100 randomly selected smallholder farmer 

households in Baybay with lands in proximity to a suitable collection point for their produce. Of the 

latter, 48 were engaged in partnership farming with the above company and 52 were not. 

Overall results. The study asserted that while the chosen mechanism is innovative and has significant 

potential, careful design and implementation of training programs and pricing systems are essential 

to the success of partnership farming. In this example, partnership farmers were not found to be 
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better off than non-partnership farmers. The study found no significant difference between their 

respective scores on the chosen variables (i.e. copra yield per hectare, copra selling price, and 

overall income). 

Issues on the processor’s side. Key issues on the processor’s side were found to be insufficient 

training and an inadequate pricing system. The objective of dispensing at least one training per 

farmer per year was not met, with a majority of farmers not having been trained at all. Furthermore, 

cash incentives provided to farmers were found to be lower than expected, with only two farmers 

reporting having received payments higher than PhP 150 per year. The study suggested that 

middlemen in some cases may have retained some of the cash. Better program monitoring would 

thus appear necessary. 

Issues on the farmers’ side. On the farmers’ side, a key issue appeared to be unwillingness to 

organize themselves into a cooperative. Such a step can be crucial to obtain better access to market 

information and bargaining power. Overall, most farmers saw no increase in their household 

incomes after joining the partnership. 

Implications in the TEEB context. A fully functional partnership farming project could help capture 

ecosystem value in two ways. First, the training provided, along with the increased market power of 

well-organized farmers, would increase the benefits local communities derive from provisioning 

services generated from the agroforestry plots involved in the partnership. Second, increased 

productivity of those agroforestry plots would lessen the pressure on non-cultivated upland areas to 

be cultivated, thereby safeguarding their ability to provide key regulating services. 

The partnership examined in this study serves as a useful reminder that implementation matters. 

While the general design of the partnership seemed satisfactory, its implementation was lacking and 

the results fell short of expectations on both sides. A potentially “win-win” project thus ended up 

changing very little on either side. 

Partnership farming may benefit from initial assistance by a third party, whether government or 

development organizations. It should not dismissed as it can be a powerful “sustainable technology” 

that can emerge from, and be integrated in, land-use planning processes such as SIMPLE and 

especially MOREFORESTS as described earlier. 

 

4.6 The role of Marine Protected Areas (MPAs): Insights from Negros 

Occidental 
 

Background. This section refers to the study by Ferrer et al. (2012) 

conducted in Sagay municipality, Negros Occidental. We introduced this 

study in Section 3.3.3 and discussed it with a focus on demonstrating the 

value of provisioning services from fisheries for local populations. The 

present section centers on the study’s findings with respect to the 

functioning of the Sagay Marine Reserve (SMR). While the value of coastal 

fisheries in themselves can be said to be captured by the markets, the value of the coastal 



The Economics of Ecosystems from Ridge to Reef  

 

46 
 

environment in maintaining fish stocks has traditionally been left out of the picture. Marine 

Protected Areas (MPA) are a instrument designed to address this issue. By imposing no-take zones in 

certain areas (especially coral reefs), they are to protect and help regenerate overexploited fish 

stocks to the effect of increasing fishers’ incomes in the medium term. 

Criteria for assessing MPA effectiveness. The study assessed the effectiveness of the Sagay Marine 

Reserve (SMR) using social and governance-related indicators. These included perceptions on the 

status of the fisheries resource before and after MPA establishment, attitudes toward the MPA, 

review of the formal aspects of the MPA governance structure, stakeholders’ awareness of MPA 

rules and their perceptions regarding the MPA management. A biophysical survey of the fisheries 

resource or the coastal ecosystem in general was not conducted. 

Before-after perceptions on the state of fisheries. In spite of the MPA, respondents overwhelmingly 

stated that there were more and better-quality fish before the establishment of the MPA and 75% 

said they expect to see quantity and quality further degrade in the future. Destructive fishing 

practices, which respondents attributed to non-locals, and encroachment on the no-take zone were 

seen as key factors for its degradation. 

Management-level issues. The Protected Area Management Board (PAMB), the main management 

entity for the SMR that encompasses all relevant stakeholders, was found to have failed to meet 

regularly. Key attendants appear to miss meetings or remain silent when present, resulting in the 

PAMB being nothing more than a “rubber-stamp” assembly. A new management plan was passed in 

2011 but not yet entirely approved as of December 2012. Total budget for the SMR was PhP19.3m 

from sources including the LGU, DENR, the office of the congressman, GIZ, the EU and others. 

Enforcement issues. Perceptions on enforcement were mostly negative. Merely 70% of fishers 

surveyed had a basic understanding of MPA rules in the SMR, including the fishing prohibition. 

Although DENR has the responsibility to set up buoys to mark the no-catch zones, no such buoys 

were reported in the SMR in recent years. Most strikingly, respondents overwhelmingly asserted the 

law enforcement section (40 MPA guards) does not carry out its work effectively. This especially 

included reports of connivance with illegal fishers. Reports filed by fishers on illegal fishing activities 

have often not been followed up, and MPA guards fired for violating rules have sometimes been 

rehired later. 

Implications in the TEEB context. The study results suggest that the SMR has not been the success 

that had been hoped. On the contrary, fish catch appears to continue to decrease in both quantity 

and quality, according to respondents. Moreover, SMR regulations do not seem to be sufficiently 

enforced, in part due to connivance or corruption of enforcers. A key motivating factor for illegal 

behavior appears to be poverty and the possibility of quick returns from fishing in the no-catch zone. 
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4.7 Conditional Cash Transfers for Environmental Services (eCCT) 
 

Background. While upland forest and coastal marine ecosystems 

continue to be degraded throughout the Philippines, rural poverty also 

remains rampant. Paradoxically, it has been observed that local 

communities could often benefit greatly from engaging in more 

sustainable upland agricultural and coastal fishing practices. However, 

the transition from traditional to more sustainable practices is often 

associated with direct and indirect costs that put sustainable practices beyond poor households’ 

reach. These costs may include investments in machinery, hiring additional manpower, and 

foregoing income from the land or fishing during part or all of the transition period. 

Overview of the initiative. In this context, GIZ along with partner government agencies DSWD, DENR, 

DA and DAR has launched an initiative called Conditional Cash Transfers for Environmental Services 

(eCCT) in 2012 (GIZ 2012c). eCCT proposes to bridge the transition period from unsustainable to 

sustainable practices with targeted payments to households willing to commit to adopting the new 

practices, thereby removing the disincentivizing effect of the transition period (see Figure 7). In 

other words, households should thus become self-interested in adopting practices that will carry key 

environmental benefits as well. The eCCT approach was exemplified using the case of Silago LGU, 

Southern Leyte. 

 

The eCCT initiative is derived from the nation-wide social CCT program pioneered by DSWD. Its 

conceptual roots lie in Payments for Environmental Services (PES), whereby land owners and fishing 

ground owners are paid for the provision of ecosystem services. Under the initiative, GIZ may 

Figure 7 - Compensating the temporary income depression through eCCT (GIZ 2012c). 
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support piloting activities for a limited number of households. An upscaled eCCT could be financed 

by the national government similarly to the current CCT program (ibid.). 

eCCT for coastal fisheries. With respect to coastal fisheries, the purpose of eCCT is to strengthen new 

or existing coastal-zone Marine Protected Areas (MPAs) initiatives. While an estimated 400 MPAs 

have been established nationwide since the 1980s, less than half are thought to effectively protect 

local fish stocks. When an MPA is created in a coastal area, its immediate effect is to increase the 

cost of fishing and decrease catch per capita or boat. Remaining fishing grounds are often further 

away, which increases fuel costs, while the number of fishermen remains more or less the same. 

Only after a transition period of typically ca. three years do fish stocks inside the MPA regenerate to 

a level where spill-over catch surpasses pre-MPA catch levels. Only at this point do MPAs begin to 

work for the immediate benefit of the local fishing economy (ibid.). 

In the transition period, some fisherman may be able to turn away from fishing by cultivating 

additional land, investing their energy in a small business, or being hired as laborers. The poorest, 

however, are likely to rely on fishing to such an extent that they cannot weather the temporary loss 

of income caused by the MPA. For this segment of the fishing community, often quite large, 

infringing on the MPA restrictions may be seen as the only option for meeting the day-to-day needs 

of their households (ibid.). 

eCCT can resolve this dilemma by providing cash payments to the poorest fishing households. These 

cash payments need not be high – their purpose is merely to cover basic needs and incentivize 

fishing households to respect the MPA until fishing in adjacent waters becomes economical again. By 

relying on extensive household-level poverty data generated for the DSWD’s CCT program and cross-

referencing these with municipality fisherman registration data, eCCT can correctly identify poor 

fishing households in need of such incentives (ibid.). 

eCCT for upland agriculture. With respect to upland agriculture, eCCT is best suited to accompany a 

transition from unsustainable sloping agriculture with low soil and nutrient retention and a high risk 

of landslides toward sustainable agroforestry practices such as contour strips, hedgerows, and other 

practices suitable for cultivation on medium and strong slopes. As shown inter alia in Weidner et al. 

(2011), such sustainable practices are widespread in areas of Mindanao but largely absent in many 

parts of the Visayas. A transition requires training and equipment and can also cause agricultural 

production to slump during a period of up to several years. Cash incentives can thus ease this 

transition (ibid.). 

The advantage of upland eCCT is that it can work in a variety of contexts. The above example is 

relevant in areas where the key issue faced by farmers is landslide-causing cropping practices on 

degraded forest land. However, certain areas in Leyte Island such as Silago still boast mostly forested 

uplands, though much is secondary growth. Comparatively small agroforestry patches can be found 

within the forested area. Here, the main threat to ecosystems is a conversion of forested land into 

agricultural land, while existing complex multi-storey agroforestry systems are extremely extensive 

forms of agriculture that pose little threat to biodiversity, soils, or watersheds. In such cases, eCCT 

incentives can in fact be used to promote intensification of agriculture on existing plots to reduce 

pressure on still-forested areas to be converted (ibid.). 
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Similar to the fisheries component, eCCT incentives in upland areas need not be costly. The key is for 

eCCT to be directed exclusively to households that can actually deliver the additional ecosystem 

benefits the program is intended for. This requires accurate household-level socio-economic data 

and plot-level environmental data. The former is available through the DSWD’s national poverty 

registration scheme. The latter presupposes adequate land-use planning that included a survey of 

current land uses in upland areas. This can be achieved through the SIMPLE process, within which 

sufficient attention must be directed to GIS and mapping activities (ibid.). 

Implications in the TEEB context. Though presenting features of its own, the eCCT approach is firmly 

grounded in the concept of Payments for Environmental Services (PES). The idea underlying PES is 

that there are ecosystem service (ES) providers and ecosystem service users, and that the latter 

should be interested in paying the former for the provision of those services. If such payments can 

be adequately put in place, TEEB’s objective of recognizing, demonstrating and capturing the value 

of associated ecosystem services is – essentially – met. However, traditional PES schemes are 

permanent mechanisms for permanent problems. eCCT is innovative in that it focuses on situations 

in which local populations’ self-interest largely suffices to protect or restore ecosystem services, 

provided they have access to limited temporary incentives to implement the changes needed. Here, 

the Philippine government which provides the cash incentives is an ES user that benefits from 

avoiding expenditure related to landslides, aggravation of rural poverty, and related migration to 

cities. Local communities thus enact changes that favor ecosystems while government avoids the 

costs of the consequences of ecosystem degradation. 
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5. Conclusion 
 

As shown in the beginning, the basic approach to ecosystem management supported by TEEB 

consists in three straightforward steps: recognizing, demonstrating, and capturing ecosystem value. 

Crucially, these three steps need to be taken up locally. With respect to the Visayas region of the 

Philippines, GIZ’s EnRD program has supported a number of empirical studies that directly feed into 

the TEEB approach. These studies, along with GIZ’s land-use planning approaches, its promotion of 

REDD+, and its conceptual work on new incentives for conservation, were assessed in this paper and 

put into the TEEB context. 

 

5.1 Recognizing and demonstrating ecosystem value 
 

In line with the TEEB approach, the GIZ-sponsored studies reviewed in this paper contribute to 

gaining better insights into the value of Visayan ecosystems. Beyond simple recognition, the 

demonstration of ecosystem value involves obtaining a better understanding of the costs and 

benefits of preserving or restoring the supply of specified ecosystem services. 

For Visayan upland ecosystems, GIZ-sponsored studies have done so extensively. Armenia et al. 

(2011)’s extensive analysis of socio-economic conditions in REDD+ sites highlights the importance 

local stakeholders place in key regulating and provisioning ecosystem services provided by the forest 

and previously forested lands. Röhlig (2012)’s analysis confirms this and goes a step further by 

providing Total Economic Value estimates for forest land in the municipality of Silago, So. Leyte. 

Baribar et al. (2012) zoom in on provisioning services in agroforestry systems and present detailed 

empirical data on monetary benefits from these services; and Moore (2012) and Mertes (2012) 

separately quantify the carbon and biodiversity benefits of various forms of agroforestry systems. 

TEEB states that a key outcome of value demonstration should be to correct the “bias” toward 

marketed services: Weidner et al. (2012) provides a model for placing traditional economic metrics 

applying to agroforestry into the larger picture of social and environmental benefits, thereby 

offering a possible path toward a more balanced approach. 

While the emphasis of EnRD-supported research has been on upland ecosystems, we have also 

reviewed a recent in-depth study on coastal ecosystem protection funded by GIZ and carried out in 

Negros Occidental, Western Visayas. The study by Ferrer et al. (2012) on the fisheries in the Sagay 

Marine Reserve (SMR) provides key insights into typical socio-economic conditions of fisher folk in 

coastal communities across the Visayas, marked by a high incidence of poverty, declining fish stocks, 

lack of alternative sources of income, and in some cases a less-than-active attitude toward enacting 

changes to protect the resource. We further reviewed a seminal non-GIZ study by White and 

Trinidad (1998), whose very purpose was recognize and demonstrate ecosystem value much as 

suggested years later by the TEEB approach. Its achievement is to bring into focus the negative 

impact that human activity in coastal ecosystems has had not just on nature, but indeed on the 

economy. 
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5.2 Capturing ecosystem value 
 

With respect to capturing ecosystem value, GIZ’s contributions include empirical studies but also its 

land-use planning approaches, its extensive work on REDD+, and a novel conceptual input on 

Payments for Environmental Services (PES) through its eCCT approach. 

A study by Schwarz (2012) examined the impact of tenure insecurity on smallholder farming 

households. The provision of property or long-term tenure rights can be a critical incentive for 

upland dwellers to farm their land with longer-term benefits in mind. Soil and watershed protection 

become more important when the land is to be harvested for years, if not generations. The study 

results confirmed that farming households with tenure were not only generally better off, but also 

had plots with a tree density almost three times higher than their non-tenured counterparts. 

Separately, a study by McNulty (2012) investigated partnership farming as a tool to improve benefits 

from provisioning services, i.e. copra production by smallholder farming households. Surprisingly, 

households engaged in the partnership were not found to be better or worse off than their non-

partnership counterparts. However, the partnership itself was found to be deficient in several ways 

and the study suggests that benefits for farmers could be significantly higher if these were corrected. 

EnRD’s extensive work on promoting land-use planning converges with the objectives of TEEB in 

several significant ways. Its integrated “ridge-to-reef” ecosystems planning and management 

approach, referred to as SIMPLE, takes a municipality all the way from the initial drafting of 

Barangay Development Plans (BDP) through development of Forest and Comprehensive Land Use 

Plans (FLUP/CLUP) and the zoning process all the way to the enactment of management options and 

related implementation budgets (GIZ 2012a): 

 Initially, a strong emphasis on involving local residents in the process helps recognize and 

demonstrate ecosystem value. This can be augmented by empirical work. This knowledge 

subsequently feeds into the drafting of key planning documents, including the FLUP, RMP, 

CLUP and the Zoning Ordinance. 

 SIMPLE being a strongly participative process, mechanisms to capture ecosystem value are 

introduced in the zoning stage where stakeholders asked to forego economic activities that 

harm ecosystems raise their concerns. This is where such options as requesting the creation 

of Community-based Forest Management (CBFM) areas, individual tenure rights (so-called 

“Individual Property Rights” (IPR) under DENR-LGU co-management agreements), CFRM 

plans, participation in other schemes such as REDD+, and other measures are weighed. 

The SIMPLE approach is further improved by MOREFORESTS, a framework that guides local 

implementers’ attention from initiating the forest land planning process all the way through to 

methods to capture ecosystem value, and that the result can then directly be fed into the broader 

ridge-to-reef planning process underway (GIZ 2012b). 

In recent years, GIZ has also shown a strong commitment to promoting REDD+ in the Philippines, 

both by helping to set up a national framework for international funding for forest stewardship and 

by financing pilot activities on the ground (GTZ 2010). GIZ’s REDD+ activities are closely linked to the 

TEEB approach, as one of TEEB’s main objectives is the promotion of novel payment mechanisms for 

ecosystem conservation. 
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On marine ecosystems, the GIZ-funded study by Ferrer et al. (2012) investigated the establishment 

of Marine Protected Areas (MPA) as a tool to ensure proper management of coastal ecosystems 

using the case of a MPA in Negros Occidental. The study results suggest that the SMR has not been 

the success that had been hoped, with respondents asserting that fish catch continues to decrease, 

MPA enforcers are perceived as colluding with illegal fishermen, and poverty driving fishers to 

infringe on the no-fishing zone despite the long-term impacts of such behavior. 

Finally, EnRD along with its government partners has pioneered the concept of Conditional Cash 

Transfers for Environmental Services (eCCT). The purpose of eCCT is to provide bridge financing to 

help upland farmers and coastal fishermen transition to more sustainable practices. Though 

presenting features of its own, eCCT is firmly grounded in the concept of Payments for 

Environmental Services (PES), which in turn is – similarly to REDD – a market-inspired approach to 

capturing value in line with TEEB objectives. The advantage of eCCT over traditional PES approaches 

is its temporary nature: it focuses on situations in which local populations’ self-interest largely 

suffices to protect or restore ecosystem services, provided they have access to limited temporary 

incentives to implement the changes needed. Traditional PES approaches require indefinite 

payments (GIZ 2012c). 

 

5.3 Outlook and recommendations 
 

While GIZ is not in the business of environmental accounting, the breadth of GIZ’s activities in the 

environmental field – from top-level policy advice to ground-level implementation – and its dual 

focus on management approaches and empirical research put GIZ in a unique position to support 

TEEB-related efforts. 

In the Visayas, GIZ-sponsored studies are already providing key inputs to recognizing, demonstrating 

and capturing the value of local ecosystems. These studies provide a good foundation for further 

analyses. Since the main use of current studies is to provide examples for the value of specific 

ecosystem services, future studies could focus on other ecosystem services not yet examined in the 

Visayas. 

With respect to demonstrating ecosystem value, there is a clear opportunity to provide further 

support to research into coastal ecosystems, including coral reefs, fisheries and mangroves. For the 

uplands, possible further research might probe into the ability of various agroforestry-related crops 

to provide soil and watershed protection services, especially in landslide-prone areas and/or areas 

where coconut is dominant, as in the case of Leyte Island. Future studies may also benefit from 

replicating the comparative approach taken by the Weidner et al. (2011), by comparing the often 

“halo-halo” based systems in the Visayas with those in use in parts of Mindanao. 

As for capturing ecosystem value, future research on the opportunity costs of sustainable 

agroforestry and coastal fishing practices would seem particularly valuable. While these differ from 

place to place, it would be beneficial to gain an even better understanding of motivating factors for 

local communities to engage in present destructive behavior and its more sustainable alternatives. In 
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particular, this could help GIZ further refine its conceptual work on smart economic incentives such 

as eCCT, particularly its challenging upland component. 

Finally, TEEB is and remains a call for action. The need to test new ways of capturing ecosystem 

value is greater than ever. In addition to its efforts to promote REDD+, GIZ has a unique opportunity 

to bring its conceptual work on eCCT to fruition by engaging in targeted piloting activities. In 

particular, the usefulness and feasibility of its marine component seems obvious and is waiting to be 

confirmed in the field. Even a limited pilot project could already provide valuable insights into new 

ways of safeguarding ecosystem services. 
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1. Introduction 

The Philippines have undergone a long-lasting period of forest degradation and depletion 

which entailed an immense reduction of the country’s stock of primary and secondary wood-

land (EnRD, www.enrdph.org). Factors contributing to this adverse development are the con-

siderable growth in population and the corresponding pressure to expend agricultural produc-

tion land as well as settlement areas, the increased extraction of crude materials, natural disas-

ters, and the uncontrolled logging of timber (cf. GIZ, 2012, p.23). Even though the rural poor 

are also partially contributing to the destruction of the forest area (e.g. via slash-and-burn 

practices in order to cultivate new agricultural land), it is them who are most severely affected 

by the implied consequences. This fact results from “the poor’s”1 lack of physical-, human-, 

and social capital and the consequent dependency on natural assets (e.g. for production and 

consumption purposes, for the mitigation of environmental risks, and for specific socio-

cultural functions).  

Accordingly, incorporating environmental and resource issues into a country’s policy 

agenda is a decisive feature for a successful economic and social development. In order to 

surmount current and prospective problems, the Philippines require a political strategy and 

sophisticated instruments so as to sustainably utilize their natural resources while acknowl-

edging and furthering the needs of the poor. Therefore, the Philippine Government cooperates 

with the Deutsche Gesellschaft für Internationale Zusammenarbeit (GIZ) on several key 

areas. Among a broad range of joint projects, the Environment and Rural Development Pro-

gram (EnRD)2 particularly focuses on enhancing the livelihood of the poor rural population 

by improving the management of natural resources (EnRD, www.enrdph.org). The EnRD 

Program involves, inter alia, local land-use and development planning, enhancing food securi-

ty, disaster risk management, and community-based forest management (CBFM). Preserving, 

protecting, and improving the provision of the multitude of forest ecosystem services is a cru-

cial element in order to achieve the programs mission.  

Apart from pursuing already existing instruments, such as capacity building for local actors 

or the support of reforestation efforts, the GIZ also contemplates the introduction of new 

tools. One idea, which is still in development, is the launch of Environmental Conditional 

                                                        
1 It should be noticed here that using the term “the poor” does, by no means, imply that poor people are con-
sidered to be all the same and face identical problems. The notion rather should be understood and referred to 
as a general tendency of issues poor people have to surmount. In particular, the term does not imply that there 
exists a general pattern of solution.  
2Cooperating governmental agencies within the EnRD are: Department of Agriculture (DA), Department of 
Agrarian Reform (DAR), and the Department of Environment and Natural Resources (DENR).  
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Cash-Transfers (eCCT). This payment scheme would be a means to incentivize the local pop-

ulation to employ sustainable forest management practices, to abandon environmentally harm-

ful activities, and to conduct conservation work (GIZ, 2011, p.2). With the introduction of 

eCCT, the GIZ pursues two goals: on the one hand, it is considered an instrument for lessen-

ing the pressure on environmental resources and, thus, to improve the overall condition of 

Philippine forests; on the other hand, it is a mechanism to reduce rural poverty by creating 

additional income streams to those in need and to enhance the prerequisites for sustainable 

development. Nevertheless, eCCT is not intended to be a permanent measure. It rather should 

be an initial help to adopt new resource-management methods and to kick off a lasting change 

in behavior. 

For eCCT, as well as for other forest-related projects of the GIZ in the region, it is first ne-

cessary to develop a better understanding about the actual value of the forest. On the one 

hand, getting an idea about the Total Economic Value (TEV) which a forest provides to the 

concerned population is necessary for deciding on the realization of projects – as received 

benefits should exceed resulting costs. In the context of a potential implementation of eCCT, 

this would mean that the benefits from improved forest conditions and from additional house-

hold income should outweigh the direct monetary costs of the project and implied opportunity 

costs from shifting behavior. On the other hand, it is also necessary to get a comprehensive 

understanding about which kind of forest ecosystem services are particularly important to the 

local population. The EnRD’s objective to promote rural development through sustainable 

management of natural resources requires tackling both, environmental and socio-economic 

issues. In the short-run, however, those two goals might oppose each other to a certain ex-

tend.3 A sound development strategy, thus, requires improving the livelihood of the rural pop-

ulation in such a way that environmental issues are not compromised, and vice versa. Accor-

dingly, an understanding about individual preferences and the importance of specific forest 

ecosystem services to the local population is required. This will facilitate the decision on land-

use planning, the use of proper policy instruments, and, for eCCT, choosing eligible indica-

tors, on which payments should be contingent on. 

As the GIZ intends to pilot a study on the feasibility of introducing eCCT in the municipal-

ity Silago/Southern Leyte, this thesis is seen as a first step to provide some crucial answers to 

the issues mentioned above. It will therefore provide an introduction into the economic under-

                                                        
3 In the long-run, at least, the two goals represent two sides of the same coin and reinforce each other. The 
reason why there might be a conflict of objectives in the short-run is that both goals require some kind of in-
vestments (e.g. money, time, change of behavior, etc.). The restriction of resources, which are particularly 
scarce for poor people, frequently impedes simultaneously furthering both objectives.    
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standing of valuation and how the forest contributes to human well-being. In particular, it 

intends to specify an economic value of Silago’s forest area in order to provide a reference 

level against which the progress of policy efforts might be assessed. Since a forest is a com-

plex ecosystem that provides a host of marketed as well as non-marketed goods and services – 

which create both, use- and non-use values –, a proper estimate of a forest’s value requires an 

instrument capable to depict this intricacy. Accordingly, the Contingent Valuation Method 

(CVM) was chosen in order to determine the value of the municipality’s forest area. Moreo-

ver, as the CVM is a survey-based elicitation technique, it allows for a more detailed investi-

gation of human preferences. This, in turn, is conductive the design of appropriate policy in-

struments and land-use planning as it allows for incorporating the specific needs of the local 

population and, thus, fosters socio-economic development while protecting the ecosystem. 

This thesis is structured as follows. Initially, the foundation for the analysis is gradually 

developed. First, it will be explained how forests and the ecosystem services they provide 

influence human well-being. Based thereon, a utilitarian approach of valuation will be advo-

cated, which implies that an item’s value is generated by its impact on human welfare. Accor-

dingly, the economic perspective on values and valuation is presented, relevant welfare meas-

ures are defined, and an argumentation is given, why – for the purpose of the present study – 

the contingent valuation method (CVM) was preferred over various other valuation approach-

es. Thereafter, the principle approach of the CVM, main elements of a well-designed survey 

instrument as well as major caveats of the very method are discussed. Being provided with 

this indispensible background knowledge, the results of the study conducted in Silago/ South-

ern Leyte/ Philippines will be presented, analyzed, and interpreted. The thesis closes with 

presenting the conclusions about the value of the specific forest area and briefly provides pol-

icy recommendations that could be drawn from the survey. 
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2. Forest-Ecosystems and Human Well-being 

Getting a glimpse of what actually defines a forest, what specific services a forest ecosys-

tem provides to humans, and how they derive well-being from that, is a fundamental part for 

understanding the subsequent discussion and analysis of value. Therefore, this chapter gives a 

brief introduction into the aforementioned issues and provides the reader with some basic 

knowledge about forests and their impact on human well-being – particularly in the context of 

developing countries. 

2.1. Forests and Forest Ecosystem Services 

At a first glance, a definition of a forest seems to be intuitive and rather simple. However, 

the task is complex and several distinct definitions have evolved. Usually, they are based on 

an area’s canopy cover, its land-use structure, or a combination of both. A widely accepted 

definition comes from the FAO, which defines forests as land with a minimum extent of 0.5 

hectares, exhibiting a canopy cover of at least 10 percent, and comprising trees that reach a 

height of five meters or more at maturity (FAO, 2000). This includes forest plantations, which 

are not primarily used for agricultural purposes, stands of adolescent trees, and temporary 

clear-cut areas. 

However, such a definition is rather technical and is especially required for the assessment 

forest stocks and their changes over time. Accordingly, it is only a starting point and a means 

for comparing different studies. An economic analysis of the value of a forest, though, re-

quires a broader understanding, which goes beyond a mere definition of what could be consi-

dered a forest. 

Forests are ecosystems. Hence, they should be viewed as functional units which are com-

prised of a compound set of interacting organisms (trees, plants, animals, and microorgan-

isms) within a particular inorganic environment (Millennium Ecosystem Assessment (MEA), 

2005, p.27). In order to understand and quantify a forest’s value it is important to recognize 

this complexity and to abandon any oversimplifying perspective which reduces the forest to a 

cluster of trees covering a certain area. Moreover, this perception implies that the value of a 

forest strongly depends on site-specific circumstances and condition as well as on the compo-

sition and interaction of its flora and fauna. 

The complex structure of forests results in the provision of a wide array of goods and ser-

vices. Those ecosystem services are generally defined as the benefits that humans receive 

from ecosystems (MEA, 2005, p.27) – either directly or indirectly. They comprise conditions 
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and processes, which contribute to human well-being. A more specific, economic-based defi-

nition describes ecosystems as a form of natural capital and, thus, defines ecosystem services 

as flows of values, which depend on the condition and the size of the respective ecosystem 

(TEEB, 2010a, p.7). Accordingly, forests are perceived as natural assets that produce a variety 

of valuable services for humans and that frequently could not be reproduced artificially 

(Freeman III, 2008, p.4). 

In principle, it is distinguished between four fundamental forest-ecosystem services (see 

figure 1): (1) provisioning services, such as the provision of timber, fresh water, or medicine; 

(2) regulating services, such as water purification, climate regulation, or the alleviation of 

natural calamities; (3) cultural services, such as recreation, education, or a forest’s religious 

and spiritual importance; (4) supporting services, such as soil formation, or nutrient cycling 

(TEEBa, 2010, p.7). Between these different types of services exists a complex interdepen-

dency. On the one hand, the relationship can be synergetic and supporting, but, on the other 

hand, the services can also be conflicting or even be mutually exclusive (MEA, 2005, p.600). 

Supporting services, in that case, have a special role as they promote the provision of the oth-

er three service-categories. The benefits they generate for humans are only received indirect-

ly, via the utilization of other service types. On the contrary, provisioning services frequently 

oppose other categories as they are of an extractive nature and, thus, potentially decrease the 

supply of different kinds of forest services – depending on extraction and regeneration rates. 

The quantity and quality of ecosystem services depend on various environmental and site-

specific factors. For instance, the extent of the forest area, its proximity to human settlings, 

the underlying topographical and climate conditions, as well as biodiversity are features af-

fecting the forest’s ability to provide these services to humans. In addition, the influence on 

human well-being also depends on the way how humans utilize the forest. There is a signifi-

cant difference between an untouched primary forest, covering and protecting a watershed and 

a forest plantation, primarily delivering lumber. Both generate considerable but distinct eco-

system services and, thus, influence human welfare in a different way. 
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Figure 1: Overview of Forest- Ecosystem Services 

Source: MEA, 2003, p.57. 

2.2. Influences on Human Well-Being 

With regard to human well-being, forests play a significant role throughout the world. 

Human societies depend in a varying degree on the distinct goods and services provided by 

forest ecosystems. The dependence, however, is strongly correlated with the level of econom-

ic development. Especially the poor parts of the population of developing countries are de-

pending on the multitude of forest services in their everyday lives. In 2001 approximately 

3/4th of the 1.6 billion people, who were relying on forest resources for their livelihood, faced 

extreme poverty (FAO, 2006, p.1). This means they had no or only limited access to adequate 

food and clean water, housing, energy resources, health services, education, as well as em-

ployment and income opportunities. Forests serve as a means to compensate for some of those 

deficiencies and, consequently, they have a crucial role within the developing world (especial-

ly in rural regions). Their contribution to human well-being is and remains significant. 

Before determining and analyzing the economic value of a forest, it is important to under-

stand the linkage between its ecosystem services and their influence on human welfare. This 

is helpful as the advocated concept of value, which will be presented in more detail within 

paragraph 4.1, is based on an anthropocentric approach. This means, the ecosystem’s value is 

derived from its contribution to human well-being. The notion of well-being, as a scientific 
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term, remains a rather unspecified concept. There exist several distinct approaches and defini-

tions (cf. Alkire, 2002). Without getting distracted by the discussion about a clear-cut defini-

tion, it is sufficient to concentrate on some core dimensions, on which a majority of research-

ers could agree. The fundamental components that constitute and contribute to human well-

being come along with the satisfaction of basic human needs (physiological, psychological, 

social and spiritual) (MEA, 2003, p.73). Namely those dimensions are material well-being, 

personal security, health, social well-being, and freedom of choice and action (MEA, 2003, 

p.73ff; Narayan et al., 2000, p.22ff). 

Material Well-being is understood as “having enough” of material goods (Nayara et al., 

2000, p.22). There are two ways in which a forest-ecosystem could affect this dimension of 

well-being. First, forests influence (monetary) income. Timber and non-timber forest products 

(NTFPs) – i.e. the forest’s provisioning services – can contribute a significant share to the 

monetary household income (Angelsen/ Wunder, 2003, p.19 / 21f). On the one hand, revenue 

could be generated directly by households or community co-operations via selling un-/ 

processed forest products (e.g. lumber, rattan, furniture, etc.) on a small-scale. On the other 

hand, industrialized production on forest plantations offers employment opportunities and 

wage income for local people. However, the ability to generate income from forest resources 

strongly depends on market integration and, accordingly, could be hampered in remote, diffi-

cult-to-access areas. Therefore, the contribution to consumption (non-monetary income) as a 

second possibility to influence material well-being represents another significant influence. In 

general, non-monetary income is more important to poor households compared to monetary 

income (Angelsen/Wunder, 2003, p.4). In particular, the rural population depends on the con-

sumption of timber and NTFPs in order to satisfy basic human needs. This includes housing 

materials, fibers, safe drinking water and food, as well as medicine and other products. Thus, 

forests have a crucial role for subsistence as low income and limited consumption alternatives 

impede people to substitute for forest services. Apart from the provisioning services also re-

gulating services are important for the consumption function of the forest – especially with 

respect to drinking water. 

Another dimension of well-being influenced by forest ecosystems is Personal Security. In 

particular, this comprises the reduction of risk and vulnerability to external environmental 

shocks. 4 Risk, in an economic understanding, is defined as the probability of an event multip-

lied with the implied damage. The associated concept of vulnerability, in contrast, encom-
                                                        
4 It has to be noted that personal security usually includes the issue of civil peace. However, the forest-
ecosystem’s capability to contribute to a resolution is rather limited. Instead, a higher importance must be 
attributed to institutional settings (e.g. property and usage rights). 
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passes the exposure to risk and the ability to cope with it. On the one side, forests reduce the 

probability and  impact of natural calamities – risk reduction. People living in or adjacent to 

forest areas are less prone to damages induced by severe rainfalls, heavy storms, landslides, 

etc. Apart from avoided damages, the reduction of risk itself generates an economic benefit 

when people are risk-averse. With regard to vulnerability, forests are also seen as a form of 

safety net which enables people to cope with misadventures. Usually they are not the principal 

source of cash income or food for the rural poor. Nevertheless, they frequently function as a 

buffer for seasonal or unpredicted shortfalls (Angelsen/Wunder, 2003, p.21). Thus, the en-

cashment as well as the auto-consumption of forest products could be seen as an instrument to 

mitigate the impact of external shocks influencing a household’s income – smoothing of in-

come and consumption flows. Consequently, investments in trees and in functioning forest 

ecosystems could be interpreted as a form of insurance against shortfalls. Due to a lack of 

available alternatives, forests often remain a major and irreplaceable provider of safety nets. 

Physical Well-being/ Health5 is another major component of well-being that is heavily af-

fected by forest ecosystems. The regulation and provision of potable water and clean air as 

well as the control of diseases generate considerable benefits. This is complemented by pro-

viding nutritious food. Moreover, herbal medicines frequently substitute for expensive or un-

available medical services on a local level6. Apart from being an end in itself, health also 

feeds back to people’s ability to work, their productivity, or their social relations. Hence, in 

contribution to human health also affect other dimensions of well-being. 

With regard to Social Well-being, forest ecosystems have a less tangible but nevertheless 

important role. Especially for rural populations living in or adjacent to a forest, the forest-

ecosystem determines the (public) space wherein people act and interact. Thereby it influ-

ences social relations and the way people live. A survey among poor parts of the population of 

developing countries has shown that this also includes people’s perception about self-respect 

and dignity (Narayan et al., 2000, p.28). This comprises the ability to fend for oneself, taking 

care of one’s family, and not being dependent on the other’s generosity. Thus, social well-

being is closely related with a household’s material and financial situation, which influences 

its ability to fulfill social obligations and possibly determines the social status. Moreover, a 

healthy and functioning ecosystem contributes to the satisfaction of people’s socio-cultural 

                                                        
5 Health includes also mental well-being. However, the focus here is restricted to the physical level of well-
being. 
6 On an international level, forests and their endemic biodiversity serve as an important source for pharma-
ceutical companies. Their influence on health is not limited to a local scale. 
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needs. This refers to spiritual, aesthetical, recreational as well as educational wants and is not 

confined to people living in the proximity of the ecosystems. 

Figure 2: Forest-Ecosystem Services and Human Well-being 

Source: based on MEA, 2003, p.78 

The last dimension of well-being is referred to as Freedom of Choice and Action. This 

comprises the ability to pursue and achieve personal goals and values and having control over 

what happens (MEA, 2003, p.74). It is obvious that the other four constituents of human wel-

fare – which are interwoven themselves – crucially determine the fulfillment of this well-

being dimension. This, in turn, implies that a forest-ecosystem eventually affects people’s 

freedom of choice and action.  

In summary, forest- ecosystem services potentially influence all five constitutes of human 

welfare. The degree and importance of this influence, however, largely depends on the stage 
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of development and people’s dependency on natural resources within their everyday life. In 

the absence of available and affordable alternatives, large parts of the world’s poor inevitably 

depend on the benefits provided by forest-ecosystem services. Poverty alleviation strategies 

therefor have to entail an analysis of the importance of forest-ecosystems on human welfare. 

This also implies designing sustainable concepts incorporating forest-ecosystems as an 

integral part for socio-economic progress. 

3. Values and Different Valuation Methods 

Having gained a better understanding about forests themselves and their influence on hu-

man well-being was just the first step. Moving forward to a profound analysis now requires 

knowledge about economic valuation. Therefore, the subsequent paragraphs provide an intro-

duction into the economic approach to value, valuation, and welfare-measures. Moreover, a 

brief overview of different valuation methods is presented. The chapter closes with explaining 

why the Contingent Valuation Method (CVM) was employed within the present study.  

3.1. The Characteristics of an Economic Value 

Before starting a discussion about economic measures of well-being and the valuation of a 

forest-ecosystem, it is first necessary to specify the underlying concept of value itself. A for-

est’s value can be defined in different ways, depending on the pursued philosophical view, 

school of thought, or discipline (MEA, 2003, p.128). Nature conservationists or ecologists, for 

instance, might esteem a forest particularly for its own sake or existence and, thus, accentuate 

its intrinsic worth. A corresponding definition of a forest’s value would largely be indepen-

dent of the benefits that humans could obtain from it (cf. Freeman, 2008, p.6). Accordingly, a 

healthy and functioning ecosystem would be considered an end-in-itself and not a means to 

achieve another aim (i.e. human well-being). In order to quantify a value of a forest ecosys-

tem, however, such an understanding of valuation is not expedient. Eventually, this hampers 

an application as a tool for decision making. A comparison between the impacts of alternative 

policies becomes problematic when differences – with regard to changes in human well-being 

– are not quantifiable. 

Economists, on the contrary, advocate the concept of an instrumental value, which is based 

on neoclassical welfare economic theory (Bocksteal/ Freeman, 2005, p.520). Here, the value 

of an ecosystem or environmental good has its foundation in human preferences and, accor-

dingly, is derived from the utility that individuals obtain (cf. Freeman, 2008, p.7). This, in 
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particular, means that an ecosystem’s economic value is generated by utilizing its various 

ecosystem services (cf. TEEB, 2010b, p.187) – either directly or indirectly. A forest, thus, is 

perceived as an instrument that contributes to human well-being. Consequently, one funda-

mental feature of an economic definition of value is its anthropocentric (or: utilitarian) pers-

pective and the premise that a value is only generated via some kind of human utilization. 

This feature, however, frequently provides a target for criticism. It is apprehended that a un-

ilateral focus on human preferences exclusively considers an ecosystem’s productive func-

tions while no or only little value is placed on its mere existence, its fundamental supporting 

functions or its social and cultural services. This reservation, though, is untenable. In fact, 

humans exhibit strong preferences for an ecosystem’s non-productive services and its sheer 

existence (Bockstael/ Freeman, 2005, p.521).7 This fact is also reflected within the total eco-

nomic value (TEV) approach. Paragraph 3.2 shows how the TEV of an ecosystem can be di-

vided into sub-values, representing different dimensions of human well-being. 

Another distinguishing characteristic of an economic definition of value is that it quantifies 

the worth of a good or service by expressing it in terms of a numéraire8 (Freeman, 2008, p.6). 

Normally, this implies the monetarization of value. The condensation of human preferences 

to a single number, expressed in a given unit of account, displays the advantage that it facili-

tates decision making. It enables the comparison between the benefits generated by different 

policies and the associated environmental conditions. Moreover, within a cost-benefit-analysis 

it provides a simple decision rule: a project leading to a higher (net) TEV for society should 

be favored compared to another alternative, and thus, should be implemented. Nevertheless, 

there sometimes exist reservations against expressing the value of an ecosystem in terms of 

monetary units. This accrues from the apprehension that a monetary value is simply unable to 

properly reflect the true value of a complex system, which exhibits various functions other 

than mere consumption. However, the valuation of ecosystems and environmental goods in 

terms of monetary units has become a widely accepted and well-experienced method. It now 

                                                        
7Empirical studies, disaggregating the total economic value into different sub-values, frequently show that the 
non-productive ecosystem services, in particular non-use values, account for a large share of the total value. 
8 A numéraire functions as a unit of account. It enables comparing the worth of different goods and services by 
expressing them in the same unit of measurement. A numéraire can either be another commodity or money 
(Varian, 2007, p.29). The underlying assumptions, which enable the application of a numéraire are: (1) the 
existence of well-defined preferences for alternative bundles of goods (market and non-market goods); (2) 
peoples’ awareness about their preferences; (3) substitutability between different components of the con-
sumption bundle. Assumption (3) implies the possibility to exchange one good/service of the consumption 
bundle for another one without altering the individual’s utility (Bocksteal/ Freeman, 2005, p.510). This is a 
prerequisite for establishing trade-off ratios b/w different goods/services from which, in turn, economic values 
are derived.  
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is a fundamental and inevitable tool for decision making, especially against the backdrop of 

allocating limited public budgets. 

3.2. The Total Economic Value Approach 

The preceding paragraph has shown that the economic perception of an ecosystem’s value 

is based on human preferences, which are expressed by a single unit of account. However, 

this is just the principle approach. A further analysis, though, requires understanding the com-

position of an ecosystem’s value and how it is compiled. This will, eventually, promote a 

comprehensive and systematic study, which comprises all relevant components necessary for 

an accurately determined forest value. Furthermore, this subdivision eases the decision about 

the applied valuation method, as it indicates a method’s capability to capture the respective 

sub-values. 

Within the utilitarian framework the most widely applied concept is the total economic 

value (TEV) (MEA, 2003, p.132). The TEV of an ecosystem is defined as the sum of all dis-

counted (current and future) values generated by its ecosystem services and, accordingly, 

comprises all (dis-)utilities provided to humans (cf. TEEB, 2010b, p.187). This approach can 

be applied to both, the individual as well as the societal level. The latter is simply received by 

aggregating the individual TEVs across all members of the society9. The TEV itself can be 

disaggregated into a subset of values. The two main categories are use and non-use values 

(figure 3). 

The notion use value encompasses the benefits that humans receive from employing ser-

vices of ecosystems for direct as well as indirect consumption and production purposes 

(MEA, 2003, p.132). This refers to both, the present use of tangible and intangible services as 

well as the option to utilize them in the future. Use-values are divided into three subcatego-

ries: 

(1) Direct use values of ecosystems refer to benefits that humans receive from using ecosys-

tem services directly. On the one hand, the utilization can be consumptive (extractive) – i.e. 

when it reduces the available quantity of the good or service in question (MEA, 2003, p.133). 

For a forest ecosystem, an example of extractive direct use is the harvest of food or timber 

products. Non-consumptive (non-extractive) use, on the other hand, implies no decrease in the 

quantity available. This, for instance, involves recreational, spiritual, or educational utiliza-

                                                        
9 Within the present thesis, the notion TEV generally refers to the aggregated, societal value of the forest. Dev-
iations from this guideline will be indicated within the text. 
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tion. In general, direct use values are related to an ecosystem’s provisional and cultural ser-

vices. 

(2) Indirect use values refer to a variety of ecosystem services, which exhibit an intermediate 

function in the provision of final goods and services. For example, water, soil nutrients, or 

pollination play a crucial role within the process of food production (MEA, 2003, p.133). 

Moreover, the purification of water and the provision of clean air indirectly, but essentially, 

contribute to human health. In particular, indirect use values are generated by regulating and 

supporting ecosystem services.  

(3) Even when individuals do not use an ecosystem (service) contemporarily, they might hold 

an option value10 for it – i.e. they value the opportunity to utilize the ecosystem’s services in 

the future. A farmer, for example, might value the possibility to extract firewood from an ad-

jacent forest, even when s/he currently uses another source of energy. A related concept is the 

quasi-option value, which values the potential of employing goods or services for yet un-

known purposes. This refers to avoiding irreversible decisions. The quasi-option value is a 

component of the TEV framework under uncertainty and, thus, could be interpreted as an in-

surance premium (TEEB, 2010b, p.196) For instance, tropical plants might have medicinal 

uses which are not known so far. Option values can be generated by provisioning, regulating, 

and cultural ecosystem services – given that they are not currently used. 

Non-use (or passive use) values, as the second major category of the TEV, relate to bene-

fits humans receive without directly or indirectly using an ecosystem service – neither now 

nor in the future. Accordingly, this class of values partially coincides with the non-utilitarian 

concept of an intrinsic value (MEA, 2003, p.133). Again, there are three distinct subgroups. 

(1) Humans frequently ascribe an existence value to ecosystems. That means, they receive 

benefits from the mere knowledge about an ecosystem’s existence (TEEB, 2010b, p.195). 

Donations for environmental projects in distant countries are commonly interpreted as a disin-

terested action, representing valuation for the mere existence of particular ecosystems. 

(2) The altruistic value is related to intra-generational equity concerns (TEEB, 2010b, p.195). 

It refers to the satisfaction humans receive from knowing that others (within the present gen-

eration) are able to generate benefits from utilizing ecosystems.  

(3) Bequest values, on the contrary, are related to inter-generational equity concerns (TEEB, 

2010b, p.195). Here, utility is generated by knowing that future generations will be able to  

                                                        
10 Option values are not treated consistently. Sometimes, they appear as an independent category, next to use 
and non-use values (cf. TEEB, 2010b, p.193). Furthermore, the bequest-value (here treated as a non-use value) 
is occasionally categorized as an option value (option for future use by other individuals) (cf. MEA, 2003, 
p.132). 
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Figure 3: Value Types within the Total Economic Value Approach 

Source: based on MEA, 2003, 132ff. 
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benefit from ecosystems. Both, altruistic and bequest values are sometimes subsumed under 

the notion philanthropic value. 

The TEV-approach illustrates that the determination of an ecosystem’s economic value is a 

complex assignment, since it considers various types of sub-values generated by the different 

ecosystem services. Besides incorporating benefits which are yielded by utilizing forest eco-

systems for consumptive purposes it also comprises values that have a less direct impact on 

human welfare. Even though the TEV is expressed by a single monetary number, the ap-

proach acknowledges the complexity of its composition and allows for disaggregating and 

analyzing its components. In particular, the approach emphasizes the necessity to consider a 

compound set of ecosystem services within the analysis and, therefore, specifies the kinds of 

data required for conducting an accurate resource valuation. Moreover, it helps researchers to 

decide on the valuation method that should be applied, depending on the focus of the respec-

tive study. Whereas some of the sub-values could be inferred from market transactions or oth-

er behavioral evidence, non-use values require other valuation methods in order to determine 

them. Therefore, the applicability of the valuation method depends on the range of the respec-

tive study and which value-types it intends to depict. 

3.3. Measures of Welfare Change 

So far it was shown that forest ecosystems essentially contribute to human well-being and 

that the TEV of a forest – which could be defined for both, the individual and the society level 

– depends on the benefits humans receive from its ecosystem services. The consequent step 

that has to be taken is to define measures that facilitate quantifying welfare and the corres-

ponding economic value. Thus, we are looking for an economic model that consists of mea-

surable parameters which explain a forest’s influence on human well-being. 

The definition of welfare measures starts at the individual level. Individuals have prefe-

rences about their consumption bundles, i.e. about the kind of goods they want to consume 

and the respective quantities. The satisfaction of needs, within the presented model, is as-

sumed to be a result from consuming market goods and forest-ecosystem services. Thus, it is 

presumed that the utility of individual i (Ui) is dependent on the vector of consumed quantities 

of market goods (푥 ∈ ℜ , with 푖 ∈ {1, 2, … , I}; I = number of individuals) and on the vector 

of the provided forest-ecosystem services (푧 ∈ ℜ )11 – formally: 푈 = 푢 (푥 , 푧) (Ahlheim et 

                                                        
11 The model assumes that forest-ecosystems are public goods and that each individual faces the same amount 
– consequently, there is no subscript i attached to z. Given the assumptions of consumer theory in combination 
with free-access to the respective goods/services, it is rational for a utility maximizing individual to “consume” 



   20 
 

al., 2006, p. 399). For the use of this study, a further simplification of the model is applied. 

Here, z is interpreted as the size (or quality) of the respective forest area12 and 푥  is treated as 

a single, composite commodity which functions as a numéraire (price p equal to 1).  

As noted before, the general approach to assess the value of environmental goods or ser-

vices is to look at their impact on human welfare. In order to do so, two different states of the 

good or service in question are compared (here: two different sizes of the forest area). So, in 

fact, what is quantified is a change of the individuals’ utility, resulting from a switch in the 

environmental conditions. Formally, this is written as 

(1)   ∆U =  U −  U =  u (x , z ) −  u (x , z ),    

where the superscripts 0 and 1 indicate two different extents of forest area, e.g. before and 

after the implementation of a specific environmental project.  

 Since ∆U  is not directly observable, economists usually employ the Hicksian welfare 

measures in order to quantify a change in the individual’s welfare. In particular, we are look-

ing for a measure that captures the variation of welfare induced by quantity/quality changes. 

From the individual’s perspective, the quantity/quality of a forest is fixed and externally given 

(Freeman III, 2008, p.74). This, however, impedes adjusting q – in order to equalize the mar-

ginal rate of substitution (between the market and environmental good) and the corresponding 

price ratio (general optimality condition) (Freeman III, 2008, p.76). Thus, based on the 

framework of Lankford (1988), the individual maximizes his/her utility given imposed quanti-

ties of the environmental good. The appropriate Hicksian welfare measures, therefore, are the 

Compensating Surplus (CS) or the Equivalent Surplus (ES) (Freeman III, 2008, p.76f).  

Both measures can be defined using the compensated expenditure function e ( p, z, U ) 13, 

which represents the minimum amount of money individual i has to spend on x in order to 

obtain utility Ui – given price p of the market good and quantity z of the environmental good 

(Bockstael/Freemann III, 2005, p.527). Formally, CSi and ESi are expressed as: 

(2)    퐶푆 = 푒 (푝, 푧 ,푈 ) −  푒 (푝, 푧 ,푈 ) =  푀 −  푒 (푝, 푧 ,푈 )  
 
 

   ⇒ 푀 −  퐶푆 =  푒 (푝, 푧 ,푈 ) 

 

 

                                                                                                                                                                             
all provided ecosystem-services at a maximum rate. Thus, the “consumption” of forest-ecosystem services is 
determined by the amount of services provided.  However, there might exist good arguments and practical 
evidence, which contradict this assumption. 
12 This results from the assumption that all forest-ecosystem services are equally dependent on the size of the 
corresponding forest area.   
13 Implicitly, it is assumed that the price of the environmental good r is equal to zero. 
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(3)    퐸푆 = 푒 (푝, 푧 ,푈 ) −  푒 (푝, 푧 ,푈 ) =   푒 (푝, 푧 ,푈 ) −푀   

  ⇒ 푀 + 퐸푆 =  푒 (푝, 푧 ,푈 ), 

where 푀  represents the income of the individual, who faces the budget constraint  

푀 = 푝 ∙ 푥 + 푟 ∙ 푧 (which is reduced to 푀 = 푥  as it is assumed that 푟 = 0 and 푝 = 1).  

Accordingly, 퐶푆  equals the change in income that, if z1 was realized, would make the in-

dividual just as well off as in the initial situation (Ahlheim et al., 2006, p.400). In contrast, 

퐸푆  represents the change in income that, holding z constant at level z0, would be required in 

order to provide the individual with the same utility as in the case where z1 was realized. So, 

in fact, both measures quantify the individual’s welfare change as the difference between the 

utilities individual i receives in situation 0 and 1. However, both measures have slightly dif-

ferent perspectives. 퐶푆  looks at the change in utility assuming that situation 1 was realized, 

whereas 퐸푆  regards it from the perspective of the initial situation.  

The difference between these two welfare measures is also illustrated in figure 4. Both 

quantify the vertical distance between the indifference curves u0 (associated with utility level 

푈 ) and u1 (associated with utility level 푈 ). However, 퐶푆  refers to z1 whereas 퐸푆  looks at 

z0. 

 
Figure 4: The CSi and ESi of a Utility-increasing Environmental Project 

 

 

 

Source: based on Freeman III, p. 80.
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Let us assume an increase of the forest area (z > z ), as depicted in figure 4. In the initial 

situation, individual i consumes at point A, corresponding to utility level U . S/he spends all 

income Mi (which is assumed to be constant) on x and additionally consumes z0.  The in-

crease of z, ceteris paribus, results in an increase of utility, as individual i moves to a higher 

indifference curve – corresponding to utility level U  (> U ) – and consumes at point B. 퐶푆  

equals the vertical distance between the initial and the resulting indifference curve at z1 (BC). 

In contrast, the distance between u1 and u0 measured at z0, (AD), corresponds to the 퐸푆 .   

For a utility increasing change of the environmental setting, 퐶푆  is commonly interpreted 

as the individual’s Willingness to Pay (WTP). This is the maximal monetary amount the indi-

vidual would voluntarily be willing to give up in order to realize a move from z0 to z1. 퐸푆 , on 

the other hand, is interpreted as the Willingness to Accept (WTA), which is the minimum 

amount of money the individual would demand in order to voluntarily forgo the utility in-

creasing change of the environmental setting.  

For a decrease in utility (moving from z1 to z0), on the contrary, 퐶푆  would represent the 

minimum amount that is required in order to make the individual as well off as in the initial 

situation (distance AD). Accordingly, it is interpreted as the minimal monetary amount the 

individual would demand in order to agree to a change (WTA). On the contrary, 퐸푆  is seen as 

the WTP in order to avoid that change (distance BC). Table 1 summarizes these interpreta-

tions. 

Table 1: Interpretation of CSi and ESi 

Welfare measure Utility increasing change  
(z1 > z0, if z is a good) 

Utility decreasing change 
(z1 < z0, if z is a good) 

CSi WTP to obtain WTA to accept 

ESi WTA to forgo WTP to avoid 

Source: Based on Freeman III, 2008, p.61. 

For quantifying the individual’s welfare change, both measures could be applied. They ex-

hibit a crucial characteristic, as both are reliable indicators for changes in the individual’s util-

ity – i.e. the direction of the change is captured accurately (푈   푈  ⇔ 퐶푆   0, 퐸푆   0) (Ahl-

heim et al., 2006, p. 400). This results form ei(•)’s strict monotonicity in Ui. Thus, for a study 

that intends to accurately assess the value of a forest, it is possible to elicit the individual’s 

퐶푆  or 퐸푆  by determining either the WTP or the WTA. For the CVM this is rather 
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straightforward, as WTP and WTA are received via interviews. This, though, is only the first 

part, as both measures only refer to the individual’s level.  

The consequent step, that needs to be taken, is defining a societal value for the forest. 

Since it is not possible to aggregate the individual’s ordinal utility functions to a collective 

societal welfare function under fairly reasonable assumptions – without making normative 

statements, it is necessary to apply the Kaldor-Hicks Criterion. The criterion states that a pub-

lic project is beneficial to society as long as the aggregated 퐶푆 ’s or 퐸푆 ’s yield a non-

negative value (Ahlheim, 2006, p.401). Formally, it is expressed as 

(3)  ∑ 퐶푆   푂  ;   ∑ 퐸푆   푂  ⇒  ∆푊  0 

The sum of 퐶푆 ’s or 퐸푆 ’s could also be interpreted as the change of welfare that is induced 

on the affected society as a result of a change in the size of the forest area. Thus, a forest’s 

TEV could be calculated by aggregating the individuals WTP’s or WTA’s.  

The consequent analysis is based on these considerations. As will be seen in Chapter 5, the 

survey was conducted in order to elicit the individuals’ WTP, which are then aggregated to in 

order to receive a value for the forest area. 

3.4. Valuation Methods 

The preceding sub-chapters described the economic perspective on values in general and 

on the composition of an ecosystem’s TEV in particular. Moreover, two welfare measures 

were presented, which determine changes in human utility imposed by a variation in the envi-

ronmental settings – impact of pure quantity changes. Given the theoretical foundation, the 

consequent step that needs to be taken is the specification of procedures that are applicable in 

order to estimate human welfare and the corresponding value of environmental goods and 

ecosystem services. For that purpose, numerous methods have been established which can be 

clustered into two main categories: Revealed Preferences and Stated Preferences (Freeman 

III, 2008, p23).14 This sub-chapter provides a fairly brief overview of these different ap-

proaches. In the first place, it should be understood as an argumentation why the contingent 

                                                        
14 Cost-based Methods represent another category of valuation approaches which, however, are not directly 
based on human preferences and, thus, do not directly estimate peoples’ WTP or WTA. Valuation approaches 
subsumed under this umbrella term rather estimate the value of ecosystem services based on the costs that 
would be implied if these services would vanish. The Avoided Damage Costs Method, for instance, estimates 
the damage costs that society would have to bear if ecosystem services were lost. The Replacement Cost Me-
thod, on the contrary, estimates the cost that the replacement of specific ecosystem services would impose. 
The economic value of ecosystem services and environmental goods is assumed to be at least as large as these 
costs costs. However, those methods are rather rough indicators and do not represent the benefits received 
from the environmental goods. Depending on the research question, they might provide acceptable surrogates 
values. (cf. www.ecosystemvaluation.org/cost_avoided) 
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valuation method (CVM) was chosen to be applied within this study. For a more detailed 

analysis of the different methods see Boardman et al. (2006), Freeman III (2008) or Hanley et 

al. (1997).  

Reveled Preference Methods (indirect valuation) have in common that they infer values 

based observed behavior. Therefore, their application is frequently preferred over employing 

stated preference models. 

(1) The Market-Price Method values ecosystem services and environmental goods which are 

traded on well-functioning markets (TEEB, 2010b, p.197). The estimated welfare measures 

are slightly different, compared to the CS and ES described previously. Instead, the method 

determines the variation in consumer and producer surpluses – which are widely accepted 

concepts of standard economic theory (www.ecosystemvaluation.org/market_price). Howev-

er, even though the procedure is economically well-founded, it is only applicable to ecosys-

tem services which are traded on undistorted markets. This, though, only complies to a rather 

small sub-set of ecosystem services. In particular, only (some) of an ecosystem’s provisioning 

services can be valued. 

(2) Another revealed preference approach is the Productivity Method. This approach is based 

on the premise that ecosystem services function as input factors for marketed goods. It links 

the variation in the supply of environmental services to the production conditions of a com-

mercial good (Hanley et al., 1997, p.416). As the productivity within the production process 

of the final good is altered (due to a change in the environmental conditions), the market price 

and the supplied quantity are changed. This, again, has an influence on both, consumer and 

producer surpluses. However, the method can only be applied to those environmental services 

which function as an input factor for marketed goods. Moreover, productivity methods require 

a profound understanding about the functional relationship between inputs and outputs. 

 (3) In contrast to both of the aforementioned approaches, the Hedonic Price Method is par-

ticularly employable for non-market values. It is based on the assumption that the price of 

market goods could be divided into sub-prices for its specific features (Ahlheim, 2002, p.33). 

That means, altering one characteristic of the good in question, while controlling for the re-

maining features, will most certainly result in a variation of its price. This change in prices is 

interpreted as the WTP for the respective variation of the good’s characteristic and, therefore, 

represents a measure for welfare. The common application of this method is found within the 

housing market, where environmental quality usually is seen as one determinant for the hous-

ing price. Even though this method allows for valuing non-market ecosystem services it is 

only applicable in situations where people perceive differences in environmental attributes 
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and where those attributes contribute to the price of a market good. Like the previously pre-

sented methods, it is also not applicable to non-use values. 

(4) The final (major) revealed preference method is the Travel Cost Method. It is usually ap-

plied for estimating ecosystem values that refer to recreational sites. It is founded on the as-

sumption that costs (including entrance fees and opportunity costs of time) are incurred by 

traveling to a specific recreational site (e.g. a national park) could be interpreted as a price. 

Based thereon, demand functions could be estimated, which enable the quantification of wel-

fare changes imposed by changes in the environmental quality (TEEB, 2010b, p.198). The 

travel cost method also allows for determining the value of non-market goods. However, its 

application is limited to recreational sites and depends on specific assumptions. 

There are quite a lot of reasons, why revealed preference methods should be applied in 

order to value environmental goods and services. The most powerful argument is that these 

techniques compute welfare measures based on observed behavior. Therefore, inferred values 

are mostly considered to be reliable – given a proper implementation. Nevertheless, each of 

those methods also exhibits some drawbacks. In particular, the market price and productivity 

method depend on existing and well-functioning markets. However, for forest ecosystem ser-

vices, this is usually not the case. On the one hand, only few environmental goods and servic-

es are traded on markets or contribute to the production of market goods. On the other hand, if 

markets exist they are frequently distorted, so that prices do not necessarily reflect the true 

economic value. Hedonic pricing and the travel cost method mitigate some of these problems, 

as they allow for including non-market values. Though, they are also dependent on some pre-

requisites which are not always fulfilled. E.g. the hedonic pricing method is usually dependent 

on a functioning housing market, where people can select between different attributes of the 

environment (www.ecosystemvaluation.org/hedonic_pricing). Also the travel cost method 

approaches has its limits – regarding issues such as multi-purpose travels, inherent choice of 

residence, existence of substitutes or non-recreational ecosystem values 

(www.ecosystemvaluation.org/travel_costs). Even though hedonic pricing and the travel cost 

method manage to include non-market values, none of the aforementioned techniques is able 

to capture non-use values. Thus, it is not possible to elicit a forest’s TEV based on these ap-

proaches. For that purpose, economists have to draw on stated preference methods.  

Stated Preference Methods (direct valuation) are survey-based and, therefore, infer eco-

system values from hypothetical scenarios to which interviewees have to respond to. Again 

there are several techniques. However, the fundamental approach remains the same.  
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(1) The Contingent Valuation Method (CVM) is probably the most widely applied and well-

known method within this pool. However, it is also the most controversial technique of all 

valuation methods (Hanley et al., 1997, 384). It pursues a rather simple and obvious approach. 

If preferences cannot be inferred from observed behavior, people have to be asked directly 

about them. Therefore, hypothetical markets are created and respondents are asked about their 

hypothetical consumption behavior (Ahlheim, 2003, p.37). In particular, interviewees are 

asked directly about their WTP or WTA for changes in the good or service in question. 

(2) Another major stated preference method is the Contingent Ranking technique. Again, in-

terviewees are confronted with a hypothetical setting. However, in contrast to the contingent 

valuation method, respondents are indirectly asked about their preferences. They are con-

fronted with alternative situations, depicting different attributes and costs of an environmental 

good. Respondents are then asked to rank these alternative options. Value estimates are in-

ferred from these hypothetical choices. In particular, the method elicits trade-offs between 

different attributes of the ecosystems.  

Both, the CVM as well as contingent ranking can be employed in order to estimate the 

TEV of changes in the quantity/ quality of an ecosystems (TEEB, 2010b, p.201). Since they 

are survey-based, they exhibit an additional tempting feature, as they allow for eliciting and 

analyzing the respondents’ general attitudes towards ecosystem services. However, the con-

tingent ranking method is primarily applied to changes in a particular ecosystem service or 

environmental attribute. Especially, it is a powerful instrument for policy makers in order to 

make decisions between alternative policy measures. Though, for valuing the TEV of an eco-

system, the CVM is easier to design, implement, and analyze. 

Even though the presentation of different valuation methods within this subchapter remains 

rather superficial and leaves basic questions unanswered, it illustrates some fundamental cha-

racteristics of each approach. Recalling the purpose and aims of the present study, it is ob-

vious that only the stated preference methods are applicable. This is due to the fact that the 

forest’s TEV shall be evaluated, which requires including non-market-goods and, in particu-

lar, non-use values. However, apart from these general considerations about how to capture 

all components of the TEV, it is also the necessary to take into account the context wherein 

the study is conducted. The availability of data required for implementing revealed preference 

methods is considerably restricted in the setting of a remote rural area of a developing coun-

try. This additionally limits the applicability of revealed preference methods, as required date 

is frequently not available. 
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Taking these considerations into account, the CVM is the most promising approach in or-

der to further the purpose of the present study. On the one hand, it allows estimating the TEV 

of the respective forest ecosystem, which is one of the main goals of the study. Moreover, it 

can provide additional information about the sample’s general attitudes toward the forest and 

its preferences structure – i.e. which of the forest ecosystem services are of particular impor-

tance to the respondents. Additionally, it avoids the hindrance of gathering adequate (market) 

data, which particularly difficult against the backdrop of conducting a study in a remote rural 

region of a developing country. Therefore, it was decided to apply the CVM. 

Table 2 presents again an overview of the mentioned methods and lists basic pros and 

cons. However, the table is not complete and only lists some of the methods, which are based 

on the utilitarian framework. 

Table 2: Methods for Valuing Ecosystems 

Revealed Preference Methods (Indirect Valuation) 

(1)  Market Price Method: 
The method uses observed prices and quantities traded on well-functioning markets to determine consumer- and produc-
er-surpluses in order to value ecosystem services. 

Application: Provisioning services which are traded on markets, e.g. timber products 

Advantages: 

- Values are based on observed behavior 
- Prices/quantities are easily observable 
- Accepted Methodology 

Issues: 
- Few ecosystem services are marketed 
- Existing markets are frequently flawed 
-  Seasonal variation in market prices 
- Not suitable for non-marginal changes in quantities 

(2)  Productivity Method: 
The method refers to ecosystem services which function as inputs for the production of marketed goods. Changes in the 
quantity/ quality of an ecosystem service influences productivity as well as the price and quantity of the corresponding 
marketed good. Accordingly, the value of an ecosystem service is determined by its impact on consumer- and producer 
surpluses. 

Application: Various ecosystem services r functioning as inputs for the production of marketed goods. Can best be ap-
plied if: (i) the ecosystem service is a perfect substitute for other inputs; (ii) only the producer is affected. 

Advantages: 
- Valuation based on observed behavior 
- Methodology is straightforward 
- Limited data requirements 
- Inexpensive 

Issues: 
- Only for ecosystem services that are inputs for marketed goods 
- Covers only ecosystem services for the  
-  Requires information about the relationship b/w inputs and 

outputs 
- If the price of the final good is altered, calculation becomes 

more complicated 

(3)  Hedonic Pricing: 
The value of various ecosystem services is reflected in property and housing prices. Changes in the environmental setting, 
ceteris paribus, influence the respective prices. The implied variation in prices represents the value of the change in sup-
plied ecosystem services.  

Application: Various ecosystem services that directly influence the price of a market good. 

Advantages: 
- Valuation based on observed behavior 
- Enables valuing environmental amenities 
- Required data frequently available 

Issues: 
- Limited scope 
- Requires that people can choose between different levels of a 

certain ecosystem service 
- Data-intensive and complex 
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(4)  Travel Cost Method: 
Ecosystem services are valued based on the time-and monetary-cost people willing to incur when visiting recreational sites 
or environmental amenities. 

Application: Various ecosystem services that influence the quality of a recreational site.  

Advantages: 

- Based on observed behavior 
- Inexpensive to apply though on site surveys 

Issues: 
- Limited to recreational sites 
- Strong assumptions about consumer behavior (multi-purpose 

travels, choice of residence, etc.) 

Stated Preference Methods (Direct Valuation) 

(1)   Contingent Valuation Method 
Survey-based valuation method which confronts respondents with hypothetical scenarios about a change in the environ-
mental setting. Interviewees are directly asked about their WTP or WTA .  

Application: Can be applied to value virtually all ecosystem services and environmental goods.. 

Advantage 
- Flexible instrument  
- Valuation of market and non-market goods 
- Valuation of use-and non-use values 

Issues 
- Behavior in hypothetical scenarios can deviate from behavior in 

real markets 
- Sensitive to various biases  

(2)  Contingent Ranking 
Survey-based valuation method, where respondents are asked to rank alternative scenarios with different environmental 
attributes and imposed costs according to their preferences. Values are therefore derived implicitly. 

Application: Can be applied to value virtually all ecosystem services. Especially used as a decision-making tool, where 
alternative policies implicate different impacts on the environment. 

Advantage 
- Flexible instrument 
- Valuation of market and non-market goods 
- Valuation of use- and non-use values 
- Decisions between alternative policies 
- Not necessarily requires the elicitation of WTP/ 

WTA 
- mitigates some of the problems associated with 

CVM, as valuation questions are implicitly asked 

Issues 
- Theoretical behavior 
- Respondents are limited to the options presented within the 

questionnaire; preferred alternatives are omitted 
- Requires a large sample size in order to infer values with proba-

bilistic estimation methods 

Source: Author, based on TEEB (2010b) and www.ecosystemvaluation.org  

4. Contingent Valuation 

The previous chapters provided the theoretical foundation for estimating the economic val-

ue of ecosystem services. It became apparent, that the CVM is the appropriate approach for 

the purpose of the present study.  

As noted before, the CVM is an interview-based means in order to estimate the monetary 

value of a good or service in question. Since it does not depend on actually observed beha-

vior, it allows for including non-use values into the analysis and therefore enables a compre-

hensive estimation of an ecosystem’s TEV. Indirect valuation methods, despite being general-

ly preferred by economists as they mirror preferences based on choices made under real con-

ditions, lack this characteristic and, therefore, systematically underestimate the value of the 

environment (Ahlheim, 2003, p.37). In addition, the survey-based nature of contingent valua-
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tion studies allows for eliciting more detailed information about people’s general attitudes 

towards ecosystems. This facilitates explaining their behavior and some of the choices they 

make. In general, the CVM is the most flexible instrument researchers could draw on. It vir-

tually enables the estimation of the entire spectrum of a good’s attributes under every thinka-

ble circumstance. Those are important advantages the CVM provides to researchers and poli-

cy makers. Nevertheless, there also exists a vast amount of eligible criticism directed at the 

CVM – mainly resulting from its hypothetical nature. Those caveats have to be kept in mind 

when preparing, implementing, and analyzing a contingent valuation study. 

The subsequent sub-chapters provide an overview about the general structure and elements 

of the CVM, its limitations and the components of a successful questionnaire design. 

4.1. Steps in Conducting a Contingent Valuation Studies 

Contingent valuation studies usually follow a structure similar to the one presented in      

table 3. 

Table 3: Steps of a Contingent Valuation Study 

1. Identification of the change in quantity/ quality to be value 

2. Identification of the affected population and determination of the sample size 

3. Selection of a data collection method 

4. Questionnaire design 

4.1. Deign of the survey’s information component 

4.2. Design of valuation questions 

4.3. Design of auxiliary questions  

5. Pretesting and incorporation of required adjustments 

6. Implementation of the study 

7. Statistical analysis 

8. Report of result  

Source: based on Boyle (2003), p.116. 
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In a first step, researchers have to become aware about the physical change in the resource 

conditions they intend to value. This includes identifying and specifying the variation in the 

environmental setting that should be assessed by respondents later on. Developing a conclu-

sive idea about what should be valued and formulating an unambiguous description about it, 

is a decisive feature of a well-conducted study. In particular, it mitigates the problem that res-

pondents make different assumptions and develop distinct ideas about what they should value 

(Boyle, 2003, p.117). Neglecting this step might already lead severe biases in the results of 

the study. 

Secondly, researchers must identify the fraction of the population that would be affected by 

changes in the environmental setting and determine its size. This is necessary for designing a 

representative sample from which statistically reliable results can be inferred. Moreover, this 

step also involves defining the unit of measurement – i.e. if the survey should focus on indi-

viduals or rather on entire households. 

Subsequently, it needs to be decided which mode of data collection should be employed. In 

principle, there are three distinct techniques for administrating surveys: mail questionnaires, 

telephone interviews, or in-person interviews (Boardman et al., 2006, p.375). Which of these 

methods will be utilized depends on the several factors, such as costs per interview, response 

rates, risks of biases, or ability to provide information. Whereas in-person interviews are quite 

expensive and time-consuming, they produce a comparatively higher response rate and allow 

for explaining complex situations and providing detailed information.  

Designing the questionnaire is a decisive step during a contingent valuation study, since it 

influences the quality of the data obtained and, therefore, directly impacts on the statistical 

analysis. An unambiguously conceived survey instrument contributes to improving the ro-

bustness of results (cf. Champ, 2003, p.81). 

On the one hand, researchers have to incorporate an information component. This particularly 

comprises an adequate and precise description of the item to be valued and how it will be pro-

vided and financed. The information should be as specific as possible, without overwhelming 

respondents. Therefore, a good balance must be found between realism/ complexity and com-

prehensibility (Boyle, 2003, p.133).  

On the other hand, special emphasis is given to the design and formulation of valuation ques-

tions. Researchers have to decide about the response format (e.g. open-ended questions, pay-

ment cards, dichotomous choice) and the formulation of the respective questions.  

In order to improve the analysis and interpretation of WTP or WTA answers, contingent valu-

ation studies commonly feature auxiliary or debriefing questions. These are frequently ques-
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tions about the socio-economic or demographic background of respondents, about their gen-

eral attitudes towards the good or service in question, and about the rationale behind their 

answers. 

A well-designed questionnaire integrates those three components and large effort is devoted 

to the preparation and configuration of these elements. A more detailed presentation of some 

of the issues mentioned here is found in Chapter 5.2. 

Before implementing the actual survey, a pre-test should be run. Pretesting enables investi-

gators to examine the understandability of the constructed questionnaire and to detect possible 

issues that would flaw the final results. Based on the findings, the questionnaire should be 

adjusted if necessary. This step important, as helps to elicit weak spots and, therefore, im-

proves the over-all quality of the survey 

Subsequently, the actual survey can be administrated. The way how the study is imple-

mented should further the aim of collecting uniform and reliable data, within the boundaries 

of limited time and budget (Champ, 2003, p.83). In particular, for in-person interviews this 

means that investigators should remain neutral and not influence the answers of respondents.  

After the survey is completed and all information is gathered, the next step is analyzing the 

data. For open-ended question this usually involves stating the arithmetic mean of the WTP or 

WTA answers received and/or analyzing the functional relationship between the these an-

swers and some determinants (e.g. socio-economic characteristics of the sample population) 

(Boyle, 2003, p.149).15 Additionally, the validity and reliability of results received should be 

evaluated and possible caveats in the interpretation of results ought to be stated. 

The final step of a valuation study is the reporting of results. This includes a comprehen-

sive presentation of the previously mentioned steps and, in particular, an explanation of the 

conclusions that could be drawn and of the applicability of findings for policy purposes. 

4.2. Elements of a Contingent Valuation Questionnaire 

As already mentioned, the success of the CVM – in terms of yielding valid and reliable re-

sults – is largely dependent on a well-conceived survey instrument. The questionnaire there-

fore should support satisfactory transactions, i.e. transactions where people are fully in-

formed, uncoerced, and able to define their own preferences and best intrest (Fischoff/ Furby, 

1988, p.148). This issue mainly concerns the previously described step of designing a ques-

tionnaire, which includes a precisely described information component, a well-thought, situa-

                                                        
15 Using other response formats such as dichotomous choice or payment cards usually requires a different 
analysis, usually involving probabilistic statistical methods (cf. Boyle, 2003, p.149f). 
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tion-dependent elicitation technique, and the incorporation of auxiliary questions. The follow-

ing section provides an overview about the general structure of contingent valuation question-

naires and presents basic issues that need to be considered during the design. Table 4 summa-

rizes the major elements. 

Table 4: Elements of a Contingent Valuation Questionnaire 

(1) Description of the Environmental Change 

- Description of the status quo and the hypothetical state of the world 
- Specification of the variation in relevant attributes 
- [Visual support] 

 
(2) Description of the Hypothetical Market 

- Specification of the payment vehicle 

- Specification of the payment scheme 
- Specification of the decision rule 

 
(3) Valuation questions 

- Employed elicitation format 
- WTP vs. WTA 

 
(4) Auxiliary/ Debriefing Questions 

- Questions to elicit independent variables 
- Questions to assess validity 

 

(1)  Describing the Environmental Change is a fundamental component of every contin-

gent valuation study. One the one hand, this usually involves describing the status quo, i.e. the 

present situation and the corresponding characteristics of the ecosystem or environmental 

good in question. This description functions as a reference level against which the environ-

mental change is valued (Hoevenagel, 1994, p.197). On the other hand, researchers develop a 

hypothetical scenario, in which the attributes of the environment are altered (e.g. as a result of 

a specific policy intervention). This indicates the target level, which determines the extent of 

the environmental change which ought to be valued.  

The particular challenge for researchers is to explicitly describe and communicate the envi-

ronmental change that should be valued. An ambiguous presentation will lead to flawed re-

sults, as respondents might evolve a distinct perception about what they should value com-

pared to what the researcher intended. The data will be additionally distorted if different res-

pondents discern distinct questions and, consequently, answer to different issues.  
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These problems are particularly apparent for ecosystems and environmental goods, as respon-

dents are usually less experienced in dealing with these types of goods and services. There-

fore, they frequently exhibit different understandings (Ahlheim, 2002, p.38).  

Consequently, the description of the environmental change has to be precise in pointing out 

the variation of attributes (Hovenagel, 1994, p.197). Taking this into account, it is usually 

expedient to support the verbal description of the change to be valued by pictures, films, or 

maps. This particularly helps to mitigate differences in the respondents’ previous knowledge 

and level of education as well as their power of imagination and their familiarity with the 

good or service to be valued (Ahlheim, 2002, p.38). 

(2)  Besides specifying the environmental change itself, another important component is 

the Definition of the Hypothetical Market-mechanism within which the respondents interact 

and make their decisions.  

This particularly involves determining the rules of payment. Since the valuation process seeks 

for estimating monetary values, researchers usually ask for money amounts that respondents 

would be willing to pay (or accept) in order to realize certain environmental conditions. Con-

sequently, a payment vehicle (if necessary: also the implementing institution) must be defined, 

though which the money is collected (e.g. taxes, installation of a fund, etc.). The choice can 

be critical, as certain payment methods might result in protest bids. For instance, in the con-

text of a highly corrupted political system, the suggestion to collect money via a tax might be 

rejected by respondents and lead to zero valuation answers, as they perceive that their money 

would not be used genuinely. Additionally, the rules of payment must specify who would 

have to bear the charges (the entire population or a sub-set; the individual or the household) 

and how the payment scheme would look like (unique lump-sum payment or recurring 

monthly or annual contributions). During the design, researchers should be led by pragmatic 

considerations and look as what fits the respective situation best and what would actually be 

implemented (Hovenagel, 1994, p.199). 

Another issue that might arise within the definition of the hypothetical market is related to 

strategic behavior. Ecosystems and environmental goods are frequently characterized by their 

public-good-nature, in particular non-excludability. Respondents therefore might consider that 

they could perceive benefits from a realized change in the environmental setting, without ac-

tually bearing the full share of costs that they would be willing to bear. This could lead to un-

derstating their true WTP (or: overstating their WTA). Therefore, it is essential to present an 

authentic relationship between the WTP/ WTA answers and the realization of the respective 
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project – e.g. stating that the project will only be realized if the peoples’ valuations exceed 

costs (Ahlheim, 2002, p.39). Thus, this is a problem of incentive compatibility. 

(3)  The Valuation Questions directly build upon both of the previously described ele-

ments and are the core of the survey. Designing this element needs to focus on two major is-

sues. 

The first issue concerns the elicitation format, i.e. the manner in which respondents are asked 

to state their WTP or WTA. A vast amount of literature has been devoted to this challenge. 

The four best known elicitation formats are open-ended questions, bidding game, payment 

cards, and the closed-ended referendum method (dichotomous choice). Table 5 presents a 

short description of each approach and lists some of their advantages and disadvantages. Cur-

rently, the most widely applied method is the dichotomous choice format. However, depend-

ing on the specific context and circumstances of the study, it is still reasonable to utilize other 

approaches. Determinants for choosing an elicitation format are, for instance, the familiarity 

of respondents with the good or service in question, the possible influence of biases as well as 

the sample size. 

The second issue that evolves within the formulation of valuation questions is whether to use 

the WTP or the WTA as a proper welfare estimate. Large evidence is found that both meas-

ures yield considerably different values for the same change in the environmental setting. 

Several reasons causing this wedge between WTP and WTA have been identified – such as 

loss-aversion and existence of uncertainty, the distribution of property rights, or the influence 

of income and substation effects. In principle, WTP-questions are preferred over WTA-

questions as they have proven to be closer to the estimates of other methodologies (Boadman 

et al., 2006, p.387). This also results from the fact that WTA-answers are not restricted by the 

the budget constraint and therefore can theoretically take even infinite values (Löwenstein, 

2001, p.82). 

(4)  The final major component of a contingent valuation questionnaire are Auxiliary/ De-

briefing Questions. On the one hand, they comprise questions about the respondents’ socio-

economic and demographic background as well as their general attitudes about the respective 

good or service. For example, this comprises questions concerning respondents’ disposable 

income, education, or age as well as questions about their dependence on environmental 

goods/ services, their perception about environmental protection policies, and so forth. The 

rationale behind inquiring on these issues is to specify features that influence the WTP state- 
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Table 5: Elicitation Techniques 

Open-ended Questions 
Respondents are directly asked to state their maximum WTP/ minimum WTA for a specified change in the 
environmental setting 

Advantage 

- Results are easy to interpret as they 
directly elicit respondents WTP 
(representing the CS) or WTA 
(representing the ES) 

- No influence due to a provided start-
ing point or ranges of answers 

Disadvantage 

- Respondents face an unfamiliar and demanding situation (no 
experience in placing a monetary value on the environment; 
used to chose from a set of goods with different prices and not 
specifying the price itself) 

- High non-response rate and protest bids 

- WTP answers are consistently lower compared to other elicita-
tion methods 

Bidding Game 
Respondents are asked if they would be willing to pay/ accept a specified amount of money accompanying a 
particular environmental change. Depending on whether they indicate affirmation or rejection the presented 
amount is gradually in- or decreased. The procedure is reiterated until respondents change their answer from 
affirmation to rejection or vice versa. The price at which the answer changes I interpreted as the respondent’s 
WTP or WTA. 

Advantage 
- Provides a reference/ stimulus for 

the valuation 
- Reiteration helps respondents to 

carefully consider their preferences 
- Direct valuation of WTP/ WTA 

Disadvantage 
- Answers are sensitive to the initially offered price 
- Answers are sensitive to the range in which prices are altered 
- Reiteration is frequently perceived as annoying and might 

cause distorted answers 

Payment Card 
Respondents are given a card containing several ranges of payment values. They are asked to indicate the very 
range which contains their WTP or WTA for the respective environmental change. 

Advantage 
- Provides a reference/ stimulus for 

the valuation while avoiding the in-
fluence of presenting an initial price 

Disadvantage 
- Answers are sensitive to the range of payments that are pre-

sented 
- The analysis is more complex and requires probabilistic tech-

niques as answers are not discrete 

Referendum Method / Dichotomous Choice 
Respondents are confronted with a take-it-or-leave-it situation – equivalent to the first round of the bidding 
game. They are asked if they would be willing to pay/ accept a randomly assigned amount of money accompa-
nying a particular environmental change. In contrast to the bidding game, the referendum method usually 
ends at this stage. However, for the purpose of increasing statistical efficiency an additional round might be 
conducted which presents a second randomly chosen payment value. 

Advantage 
- Respondents are familiar with take-

it-or-leave-it situation and frequent-
ly find it easier to determine thwther 
their WTP/ WTA is above or below 
the offered amount  

- Incentive compatibility to state true 
preferences 

Disadvantage 
- Requires a considerably larger sample size compared to other 

elicitation format 
- Probabilistic results which require complex analytical tools  
- Yea-saying bias 
- Values are dependent on assumptions made about the func-

tional form of the cumulative density function (on which the 
WTP estimations are founded) 

Source: based on Hoevenagel (1994), Boardman et al. (2006), and Freeman III (2008). 
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ments, i.e. elicit explanatory variables (Hoevenagel, 1994, p.200). Eventually, this facilitates 

analyzing and interpreting the received answers and enables researchers to formulate better 

policy recommendations. 

On the other hand, auxiliary/ debriefing questions are also use to examine the “quality” of the 

answers and, therefore, give a clue about the validity of results. This can include questions 

about whether respondents did understand the presented scenarios, if they thought the de-

scribed situations were realistic, if their answers reflect protest statements, and so on. 

All of these elements of a CVM-questionnaire should be thoroughly thought and contribute 

to a successful implementation and evaluation of the study. 

4.3. Reliability and Validity of CVM-studies 

The CVM has become an accepted, commonly applied technique for valuing ecosystems 

and other natural resource. It is recognized for providing useful information, particularly with 

respect to non-use values (Boyle, 2006, p.152). Nevertheless, since it is founded on hypothet-

ical scenarios and does not refer to actually observed behavior, it faces some criticism and its 

results should be critically reviewed – however, this is true for every study and methodology. 

The “quality” or usefulness of any valuation method is determined by the reliability and 

validity of its data. Both are critical elements and necessary for a veridical depiction of prefe-

rences and values.  

Reliability refers to the consistency of the received results, i.e. the extent to which the results 

of a survey could be replicated by a repeated implementation of the very study. In general, 

this can be achieved by a proper design of the scenarios, supported by photographs or other 

useful information instruments (Hoevenagel, 1994, p.210). Given a careful preparation and 

development of the questionnaire, reliability is less of a problem for CVM-studies. 

Validity, on the contrary, is related to the extent to which a valuation method actually meas-

ures what it was designed to measure. With regard to CVM, these are the Hicksian welfare 

measures for the respective change in the environmental setting (Hoevenagel, 1994, p.211). 

There exist several types or aspects of validity. For instance, content validity refers to whether 

the hypothetical scenario is applicable and representative for valuing the environmental 

change in question. If study results are in accordance with the underlying economic theory is 

another issue and relates to construct validity. Moreover, convergent validity examines the 

conformity of CVM results in relation to the results of other valuation methods. In principle, 

CVM studies can comply with these validity criteria (Boyle, 2006, p.155). However, this re-

quires a careful design of the survey instrument in order to avoid the influence of biases. 
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A bias is an unattended, systematic under- or overestimation of a specific value (Boardman et 

al., 2006, p.379). A tremendous amount of literature is devoted to the influence of biases on 

CVM-studies and, therefore, on the reliability and validity of its results. It is beyond the scope 

of the present study to give a detailed description of the multitude of potential biases. Some of 

the biases are inherent problems of all CVM-methods, such as biases resulting from the hypo-

thetical nature of the scenarios. Respondents are frequently inexperienced with the good or 

service in question and face complex valuation situations where they might find difficulty to 

express their true preferences. Therefore, as already described before, it is essential to design 

a well-thought survey instrument which provides the information required in order to make 

valuation statements. There are also other forms of biases, which are specific to a certain type 

of elicitation method. For example, the starting point bias – the influence the initial bid has on 

the respondents’ WTP-statements – is a particular problem for the bidding game and does not 

apply to open-ended questions.  

The main advice or recommendation that could be given to researchers is that they should 

acknowledge the multitude of possible influences which might distort the received data. Nev-

ertheless, a proper, thoroughly thought and context-specific questionnaire design is able to 

mitigate most of these problems. This should be accompanied by a correctly conducted study-

implementation and a critical data-analysis, which accounts for potential flaws and elicits 

them. Those three measures are an integral part of a successful and informative valuation 

study which yields reliable and valid results. 

5. Valuation of Silago’s Forest Area  
The previous chapters provided the theoretical foundation and framework required for pre-

paring, implementing and interpreting a CVM-study about the value of a forest ecosystem. 

Being equipped with this prior knowledge, we can finally enter the analysis of the conducted 

study. 

5.1. Design of the Questionnaire  

The first step within the valuation process was the design of a survey instrument which fa-

cilitates the elicitation of relevant information in order to estimate valid and reliable values. 

The entire questionnaire can be found in the Annex A1. Its components were developed based 

on the guidelines presented before. 
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The questionnaire consists of five major subsections: (1) introduction, (2) socio-economic 

and demographic questions, (3) general questions about the forest (4) WTP-questions (includ-

ing a description of the specific scenarios), and (5) follow-up questions. Additionally, some 

information material was provided in order to equalize the respondents’ knowledge and, thus, 

to improve the general quality as well as the comparability of answers. 

Introduction: Within the introduction, respondents were informed about the scientific 

purpose of the survey and, moreover, it was stressed that their participation is voluntary and 

that their answers will be treated confidentially. Especially by emphasizing the scientific na-

ture16 of the research and by ensuring confidentiality it was intended to mitigate the impact of 

strategic responses as well as protest bids. The participants should not fear that their answers 

will impose any future costs on them or that their personal attitudes will be published. Hereby, 

it was intended to support a truthful answering of the questions and, thus, to reduce the incen-

tives to understate the own WTP. 

Socio-economic and demographic questions: The second part of the questionnaire con-

sists of general questions about the main household features (e.g. household size, household 

income, education, occupation, etc.). This subpart fulfills two main purposes. On the one 

hand, the intention was to gather general information about household characteristics and, 

thereby, to elicit different factors which influence the valuation for the forest. On the other 

hand, it was intended to make respondents more familiar and comfortable with the situation of 

being interview. Therefore, the questionnaire started with questions which are relatively easy 

to be answered. 

General questions about the forest: Within the third part, respondents were asked to an-

swer general questions about the (primary and secondary) forest. The distinction between both 

forest types was integrated in order to receive more detailed information about respondents’ 

valuation. Participants, for instance, had to state whether they are aware of any existing pri-

mary or secondary forest within the municipality, which types of forests they value higher, or 

which kinds of forest services they value. For the latter, they received a list of forest services 

and they had to state the importance of the respective features to their households, by ranking 

them on a scale from 1 to 5.17,18 Furthermore, it was investigated if respondents are aware of 

                                                        
16 Emphasizing the hypothetical or scientific nature of the study can reduce the influence of strategic biases, 
which occur when people do not state their true WTP because they perceive that an alternative answer will 
provide them a higher utility (Hanley et al., 1997, p.392). This is especially the case when the provision and 
financing of a (non-excludable) public good is decided and respondents might have an incentive to fee-ride. 
17 1= unimportant….; 5= very important; If it was perceived that the respective forest feature has no influence 
on the household at all, this was denoted by 0. 
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any forest destruction within the municipality and if they perceive this destruction as detri-

mental. 

As a supplement to the questions, some information was provided to the respondents. The 

difference between primary and secondary forests was explained and, additionally, they re-

ceived a map depicting Silago’s forest area (see figure 5). Respondents were told that their 

answers should correspond to the indicated area. This information material was provided in 

order to equalize the respondents’ knowledge about the forest area and, thereby, to make their 

answers better comparable. 

Valuation questions: Subsequently, respondents were confronted with two or three19 hy-

pothetical scenarios. Based on those scenarios they were asked to state their WTP for forest 

conservation (WTP1), their WTP for a specified increase of the forest area (WTP2), and for 

forest products, which are only used for own consumption (WTP3). In each scenario, two al-

ternative policies, which would lead to different conditions of the forest, were presented. The 

WTP-answers, therefore, are based on a comparison between the particular states of the envi-

ronment and value the difference between those alternatives. 

In Scenario 1, respondents should decide if they would support a policy that allows an un-

restricted use of the forest and that would eventually lead to (almost) complete forest destruc-

tion. They were asked how much they would be willing to pay annually in order to maintain 

the present forest conditions – compared to the situation of a completely depleted forest. The 

received WTP1 can be interpreted as the respondents’ valuation for existing forest or, at least, 

for a forest protection policy. 

Scenario 2 and 3 were designed to obtain more detailed information about the valuation 

structure. In Scenario 2, lowland respondents should state the maximum amount that they 

would be willing to pay annually in order to increase the forest area (in comparison to the 

present forest area). Thus, WTP2 represents the valuation for a specified extension of the for-

est. Finally, Scenario 3 asked for the respondents’ maximum WTP to obtain a license, which 

allows them to extract forest products for the purpose of self consumption. The WTP3-

question, therefore, was designed to receive an annual value, representing the forest as a 

source of material for the households. 

                                                                                                                                                                             
18 Respondents who were able to distinguish between primary and secondary forests were asked to do the 
ranking for both forest types. Otherwise, they should answer the questions for the general forest area. This was 
done for the purpose of investigating which type of forest is generally considered to be more important for the 
residents. 
19 Upland respondents did not have to answer the WTP-question of Scenario II because the scenario did not 
seem suitable for them. For more detailed information on this problem, see the Comment 3 on Scenario II in 
the Appendix A1. 
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Open-ended questions were considered the most suitable elicitation format regarding the 

context of the study and the restrictions imposed on its implementation. Due to the short time-

frame, within which the study had to be conducted, it was arguably not possible to apply the 

dichotomous choice method, which requires a considerably larger sample size compared to 

other methods. It was also decided neither to use the bidding game nor the payment card me-

thod. The main reason behind this decision was that previous studies have shown a large in-

fluence on the results imposed by the decision about the starting point and the range of pre-

sented prices. Moreover, due to a lack of prior knowledge about the specific study site it was 

simply not possible to present a starting point or price ranges based on reasonable considera-

tion. Apart from finding arguments against other elicitation formats there are also good rea-

sons in favor to the application of open-ended questions. Those have proven to provide rea-

sonable estimates of complex goods when people are familiar with the respective ecosystem. 

This was the case for Silago’s population. Additionally, the incentive to over- or understate 

own preferences was mitigated by the emphasis of the scientific purpose of the study. There-

fore, a large argument against open-ended questions drops out. 

For all scenarios, the payment mechanism was based on annual household contributions to 

a fund, which would be supervised by an international organization. It was stressed that no 

money would be given to any government unit. Thereby, it was intended to limit the potential 

influence of bad governance and to ensure a proper utilization of the monetary contributions. 

Follow-up questions: The final part of the questionnaire is comprised of follow-up ques-

tions. They were designed in order to obtain more detailed information for the purpose of ex-

plaining the participant’s answers to the WTP-questions. Therefore, people were asked about 

the factors that influenced their answers. Moreover, those respondents who stated a WTP 

equal to zero were asked whether their valuation for the forest was actually zero or if other 

factors existed, which influenced their responses – such as the prevalence of corruption or the 

fear that the money was not used properly.  

Finally, scenario 1 was presented again to the respondents and they were asked two more, 

slightly modified, questions about their WTP. At first, they were asked if they would be will-

ing to contribute voluntary work (measured in hours per month) for the protection of the for-

est. From those answers, another monetary value for the forest/ forest conservation 

(WTP1_WH) can be inferred by weighting the amount of working hours with their opportunity 

costs (e.g. minimum or average wage). Theoretically, WTP1_WH as well as WTP1 value the 

same forest conditions and, therefore, should yield the same monetary value. However, it was 

expected that a household’s budget constraint frequently impedes any monetary contribution. 
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Moreover, there are other factors – resulting from the indirect nature of monetary contribu-

tions – which influence the respondents’ WTP1-statements. Working hours, however, 

represent a form of direct contribution. They are not prone to misuse and independent from 

monetary budget constraints. Hence, WTP1_WH was employed as an additional means to elicit 

the respondents’ true valuation of the forest.  

Second, respondents should indicate how their WTP1 would change when their incomes 

were doubled (WTP1_2Inc).20 This was seen as an additional means to calculate an income elas-

ticity of the demand for forest conservation. It was expected that conclusions, drawn from the 

WTP1-answers, would lead to insufficient/ unreliable results as differences in respondents’ 

incomes are too small. Even though this approach might be considered too hypothetical and 

unrealistic, it should be perceived as an additional instrument to receive greater insight into 

the issue and to help to interpret and improve the results of the study. 

These two questions were asked at the end of the questionnaire and not within the para-

graph of the valuation questions for two reasons: (1) respondents should not be influenced too 

much by their previous answers and (2) they should have some additional time to think about 

the scenarios. 

5.2. Profile of the Study Site  

The study was conducted in Silago/ Southern Leyte/ Philippines, which is one of the com-

paratively few municipalities belonging to the Visayas which still exhibit a considerable area 

of natural growth forest – even though forest destruction also progressed here. It comprises 15 

mainly rural Barangays21, of which ten are located at the shoreline and five at the interior of 

the municipality. In general, the coastal regions are plain to sloping, whereas the hinterland is 

mountainous. Four of the inland Barangays are therefore considered as upland area (Catmon, 

Imelda, Katipunan, Puntana). The remaining Barangays are denoted as lowland (Balagawan, 

Hingatungan, Lagoma, Mercedes, Poblacion District 1, Poblacion District 2, Sab-Ang, Salva-

cion, Sudmon, Tubanon, Tubod).  

According to official statistics, approximately 57 percent of the municipality’s land area 

(21,510 ha) are denoted as forest land – with 5,960 ha being classified as natural growth forest  

 

                                                                                                                                                     

                                                        
20 In order to reduce the probability that respondents would answer that their WTP1 would also be doubled, the 
question was asked by using the corresponding numeric value (calculated from the known household income). 
21 A Barangay is the lowest administrative level on the Philippines. 
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Figure 5: Municipality of Silago – Forest Area 

 

  Cultivated Agricultural Areas 
 

  Natural Growth Forest 
 

  Second Growth Forest 
 

  Grassland Areas 
 

  Non-vegetative Areas 
 

 Boundary of the Area to be Valued (WTP1) 
  

 Bondary of Increased Forest Areas (WTP2) 

 
Source: GIZ 
 



   43 
 

and 6,565 ha as secondary forest (Municipality Of Silago, 2011, p.69).22 Other major land-

uses are agricultural land (8,363 ha or 39%) and grasslands (494 ha or 2,3%) (GIZ, 2011, p.6). 

Figure 5 illustrates the geographical distribution of the different types of land use. Agricultur-

al land is mainly found near the coast, whereas forest areas especially spread across the inte-

rior part of the municipality. Therefore, the largest share of forest land is found within the 4 

upland barangays  

Silago comprises 12,610 inhabitants (in 2010). The majority of them lives in lowland Ba-

rangays (11,170). It is projected, that the population will increase by 15.7% until 2020 (Muni-

cipality Of Silago,2011, p.59). The major sources of livelihood and income are agriculture 

and fishing (GIZ, 2011, p.9). However, un- and underemployment remain a severe problems 

within the municipality.23  

Against the backdrop of rural poverty, high un-/underemployment and a significant increase 

in population, Silago is facing several challenges. Since people are largely dependent on natu-

ral resources and ecosystem services for earning their living, a sound management of these 

environmental assets is required. This especially concerns the forest area. 

5.3. Implementation of the Study and Sample Composition 

In advance of the implementation of the study, a small pretest was conducted in Silago. 

This was done in order to test the understandability and applicability of the scenarios. As a 

result of the pretest, the presented scenarios were slightly modified by reducing their com-

plexity. Moreover, the ranking questions about the forest-features and -services were stated 

more precisely. Another important conclusion, drawn from the pretest, was the necessity to 

restrict the survey to household members within a certain range of age. It was perceived that 

especially very old people (above 70) were unable to understand the questionnaire, whereas 

very young respondents (below 20) frequently were unaware of the forest’s influence and 

importance. 

     The actual study was conducted in the form of individual in-person interviews on 15 days 

                                                        
22 However, according to Philippine law, forestland is not exclusively defined by the actual land-cover. It also 
includes all areas within the public domain that exhibit a slope larger than 18% and plateaus with elevation 
higher than 600 meters (GIZ, 2011, p.6). 
23 According to official statistics, the unemployment rate is 48%. However, based on the experience made dur-
ing the implementation of the survey it is not unemployment which imposes a threat, but underemployment. 
People are predominantly small-scale, subsistence farmers. 
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between October 24th and November 16th, 2011.24 Interviewees came from all of the munici-

pality’s 15 Barangays and were selected randomly. With 91.3%, the response rate was extra-

ordinarily high, reflecting the locals’ sensitivity to the topic as well as their positive percep-

tion about the GIZ, what frequently opened the door. In total, 95 respondents were inter-

viewed. However, five of them had to be excluded from further analysis due to a perceived 

inability to understand crucial parts of the questionnaire.25 Each of the remaining 90 intervie-

wees represents a different household – with 54 of them coming from lowland and 36 hailing 

from upland Barangays. Hence, the survey comprises 3.11% of the municipality’s total num-

ber of households; 2.06% of its lowland and 13.14% of its upland households, respectively. 

The relative overrepresentation of upland households results from the intent to compare po-

tential differences between those two subgroups. Given the small share of upland households 

within the municipality’s population and the tight budget- and time-constraint for the conduct 

of the project, obtaining reliable data required interviewing relatively more people from the 

uplands. 

An overview of the sample composition and its socio-economic profile can be found in ta-

ble 6. For the sample population, first some basic individual characteristics were elicited. 

Approximately 54% of the respondents were females. The average age of interviewees is 44.7 

years. Compared to the average age of the entire population, which is about 27.1 years (Muni-

cipality Of Silago, 2011, p.50), this mean value is comparatively large. The reason for this 

disparity is that a predominant fraction of respondents was comprised of household heads or 

their spouses. Even though the sample composition does not reflect the entire population with 

respect to its age structure, it represents the part of the population which is mainly responsible 

for spending decisions – household heads and their spouses. This is very fraction which is of 

prior interest for the present study. Therefore, the received disparity in age structure is only a 

superficial one, which should not have a significant influence on the quality of the received 

results. 

Education was measured based on the grade respondents successfully finished. With a 

mean value of 9.74 completed years, the average lowland respondent almost graduated from 

high school (10 years). In comparison, upland interviewees display a considerably lower level 

of education, as they attended school for only 8.11 years on average. 

                                                        
24 The number of days, during which the study was conducted, was limited by the available budget. Conse-
quently, the sample size is restricted by the 15 days available for the implementation of the survey and was not 
determined in advance based on considerations about statistical quality criteria. 
25 According to Broadman et al. there are three reasons to exclude a respondent from the sample: (1) general 
rejection of a respondent to value or pay for the good in question; (2) refusal to answer the questionnaire se-
riously; (3) incapability to understand the survey questions. (Broadman et al., 2006, p.378). 
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Table 6: Composition of the Sample Population and Socio-economic Characteristics 

Basic Population 

Total Number of Inhabitants  

   Lowland 
   Upland 

   Female 
   Male 

12,610   

   11.170    
   1.440    

   6,082   
   6,528   

Total Numbers of Households  

   Lowland Households 
   Upland Households 

2,892 

   2,618 
   274 

Sample Population 

 Lowland Upland Entire Sample 

Respondents 

No. of Respondents 

   Female 

   Male 

54  (2.06% of all households) 

   28 

   26 

36  (13.14% of all households) 

   21 

   15 

90  (3.11% of all households) 

   49 

   41 

Average Age 47,61 40,42 44,73 

Average Years in the 
Municipality 

32,07 24,56 29,07 

Education (average 
grade finished) 

9,74 8,11 9,09 

Household (HH) 

Average No. of Children 

Average No. of HH 
Members 

3.28 
 

4.76 

3.44 
 

4,97 

3,34 
 

4,84 

Sources of Income26 

   Farming 

   Fishing 

   Working for the Local 
Administration 

    Small Business 

   Handicraft 

   Other  

 

32   (59.26%) 

8     (14.81%) 

10   (18.52%) 
 

13   (24.07%) 

7     (12.96%) 

13   (24.07%) 

 

34   (94.44%) 

0     (0.00%) 

14   (38.89%) 
 

1     (2.78%) 

2     (5.56%) 

3     (8.33%) 

 

66   (73,33%) 

8     (8,89%) 

24   (26,67%) 
 

14   (15,56%) 

9     (10,00%) 

16   (17,78%) 

Support by Family 
Members outside the 
HH  

31   (57.41%)  

 

11   (30.56%)  

 

42   (46,67%)  

 

Income (in PHP) 

   Monthly 
   Annual 

 

10,888.89   (12,589.88) 
130,666.68 

 

4,408.33   (4,937.34) 
52,899.96 

 

8.296,67   (10.685,04) 
99.560,04 

Average Expenditures 
on Food (in PHP) 

   Daily 
   Annual 

 
 

194,36   (140,54) 
70,942.02 

 
 

141.94   (83.08) 
51,809.72  

 
 

173.39   (121,28 ) 
63,288.08 

                                                        
26 The questionnaire allowed for multiple answers. Therefore, adding up the number of income sources will 
yield a number larger than the sample size.  
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Perceived Volatility of 
Income 

40   (74,07%)  

 

24   (71,11%)  

 

64   (71,11%)  

 

Average Farm Size        
(in ha) 

1.67   (1,77) 1.24   (1,33) 1,50   (1,62) 

 

The second and main part of the investigation of the socio-economic profile of the sample 

population focused on household characteristics. Indeed, the study was able to elicit some 

major differences in the household profiles which might impinge on the attitudes and valua-

tion of the forest. Generally, lowland households are slightly smaller and bear fewer children. 

Nevertheless, the differences are rather small.  

Clear distinctions, however, become apparent when looking at the sources and the size of in-

come. The upland population is considerably more dependent on agriculture. Above than 94 

percent of respondents stated that their households’ income largely depends on farming. Even 

though the majority of lowland households (59.27%) also receive income from agriculture, 

the share is considerably lower. Moreover, an impressive percentage of upland households 

(38.89%) receives income from work for the local administration, whereas this share is also 

decisively lower for lowland households (18.52%). However, it should be mentioned that 

these shares are a bit misleading. Members of upland households frequently work only as Ba-

rangay councilors and, therefore, earn a rather small ancillary income. Members of lowland 

households, on the contrary, often receive income from full-time jobs for public authorities. 

So the quality of administrative work should be considered here too. Another noteworthy dif-

ference between both sub-samples is, that upland households are mainly dependent on the two 

aforementioned income sources. In contrast to that, lowland households are more diversified, 

as they also receive income from operating small businesses and working in handicraft or 

other fields. Moreover, they receive more often support from family members outside the 

household (e.g. remittance from relatives working abroad). 

Considerable differences are found in the level of monthly (monetary) income, which is more 

than two times higher in the lowland Barangays (10,889 PHP) compared to the upland coun-

terparts (4,408 PHP). The respective Gini-coefficients are 0,507 for lowland and 0.467 for 

upland, implying that income is slightly more evenly distributed in the uplands. However, 

these absolute values should not be overrated. Asking for the size of income is problematic 

for several reasons and, therefore, values are most certainly flawed. On the one hand, people 

might be suspicious about this question itself and consequently are not willing to state their 

true income. Moreover, due to the large dependency on agriculture, which inherently yields 
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inconstant income streams, it is also very difficult to specify the actual monthly income accu-

rately. Rather than looking at the absolute value, it might be more compelling to look at the 

ratio between lowland and upland income (approx. 2,5:1) in order to quantify apparent differ-

ences. However, it is also questionable if the ratio itself could withstand a critical examina-

tion. It could only be accepted without reservation if income statements for both, low- and 

upland households, are equally flawed on average.  

Household expenditures might provide a good estimate of households’ disposable income, 

especially in poor regions where savings are negligible. People are commonly less reluctant to 

make truthful statements and commonly have a better overview about their expenditures than 

about their income. Therefore, the study also asked respondents to state the households spend-

ing on food, which frequently is the single most important expenditure for the poor. However, 

it was not asked for other expenditures since it was perceived that they are also difficult to 

specify and occur less regularly. Therefore the expenditures on food are at most a rough 

sketch or estimate for income. Again, also expenditures indicate that the lowland population is 

wealthier than its upland counterpart, with spending 194.36 PHP and 141.94 PHP, respective-

ly. However, this measure also brings along several issues and, in the end, could not be 

deemed a reliable estimate. In the case of lowland households, for instance, expenditures for 

food only comprise a share of total expenditures and, thus, are not a reasonable estimate for 

the households’ income. However, expenditures on food can be use in order to estimate the 

amount of money respondents can spend beyond satisfying basic needs, i.e. their disposable 

income.  

In sum, the study will not be able to give detailed and reliable information about the influence 

of income on the valuation of the forest ecosystem. This is, eventually, is a significant draw-

back. 

Finally, households should also state the size of their farms. Again, differences are per-

ceived as lowland farms have a mean size of 1.67 ha, whereas upland farms only are 1.24 ha 

in size. 

5.4. Importance of Forest Ecosystem Services 

(1)  Introductory Overview about the Valuation Structure: In order to elicit the impor-

tance of specific forest ecosystem services, respondents were at first asked to state what kind 

of benefits or values they obtain from the forest in general. This initial inquiry was unassisted, 

i.e. no prior selection of possible answers was provided, in order to receive uninfluenced res-



   48 
 

ponses. Results, as indicated in Table 7, show that the local population especially values the 

forest’s role in preventing natural calamities – particularly landslides and flashfloods – or at 

least mitigating their impact. Almost 50% of respondents mentioned this issue. With approx-

imately 32%, the second most common answer relates to the forest as a source of timber for 

housing materials and firewood. This is followed by the forest’s role in providing clean water 

(27%) and fresh air (24%). Other answers, less frequently mentioned, relate to global and lo-

cal climate, which are still stated by a double-digit percentage of respondents, biodiversity, 

soil erosion, the forest as a major component of local living conditions as well as a source of 

income and food. These statements already indicate that a predominant fraction of a utilita-

rian-based definition of the forest’s values will infer from regulating services or indirect use. 

Despite using timber for housing or firewood, direct use values, which particularly relate to 

the forests provisioning services, are less important. According to these initial statements, the 

same seems to be true for option and non-use values, which have not been mentioned at all. 

Nevertheless, this is just a brief introductory overview which does not necessarily depict the 

entire valuation structure of respondents. A more detailed analysis that elicits various valua-

tion aspects is found below. 

Table 7: Respondents Statements about the Benefits they Receive from the Forest27 

Provided Value Frequency Percentage 

Protection from natural calamities (esp. Landslides) 44 48.89 % 
Source of timber (housing, firewood) 29 32.22 % 
Source of clean water 24 26.67 % 
Fresh and clean air 22 24.44 % 
Global warming 12 13.33 % 
Local climate 11 12.22 % 
Biodiversity and habitat 6 6.67 % 
Soil erosion 5 5.56 % 
Living conditions 5 5.56 % 
Income 4 4.44 % 
Food 4 4.44 % 
Recreation 2 2.22 % 

 

(2)  Awareness of and Preferences for Different Forest Types: Besides examining 

which general benefits respondents receive from the forest, it is also worthwhile to investigate 

whether there is a difference in the provision of these values depending on the underlying 

forest type. For Silago, the forest area can be subdivided into a primary and secondary forest. 
                                                        
27 Respondents were allowed to state multiple answers so that do not add up to 100%.  
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Whereas the former is naturally grown and usually comprises a great extent of biodiversity 

and old, indigenous trees, the latter is generally younger and exhibits a smaller variety of spe-

cies. Secondary forests usually evolve after the primary forest has been destroyed by natural 

disasters or human interferences. They can develop naturally or with human support, i.e. 

planting of threes.  

The subsequent investigation about the importance of specific forest ecosystem services 

for respondents also includes a distinction between both types of forests. This differentiation 

is useful as it allows for determining whether a specific forest type yields greater benefits to 

respondent. If significant differences are shown, land-use and protection policies should cap-

ture and consider peoples’ preferences. 

However, determining differences between the valuations for both forest types first re-

quires knowing whether respondents are aware of these two forest types and if they could 

distinguish them. The results are shown in table 8. Generally, 70% percent of all respondents 

claimed that they are aware of the existence of a primary forest area within the municipality. 

Almost 76% of interviewees, however, also stated that they could distinguish between a pri-

mary and secondary forest. The discrepancy between both percentages either indicates that 

some of the respondents stating that they are able to distinguish between both forest types are 

not well-acquainted with municipality’s forest area or that they are actually not able to make a 

distinction. 

Nevertheless, respondents indicating that they were able to distinguish between both forest 

types were also asked to state which type of forest they generally perceive as more important 

and, therefore, value higher. Results show that only 12% stated a preference for the secondary 

forest. About 40% indicated that both forest types are important and, therefore, they do not 

have a particular preference. With approximately 49%, the predominant fraction of respon-

dents able to distinguish between different forest types particularly values the primary forest. 

These results indicate that forest conservation is eminently important, since a large fraction 

of respondents stated a preference for primary forests. However, it is also shown that the sec-

ondary forest is vital for peoples’ well-being. Hence, the necessity for reforestation programs 

should also be underlined. An important conclusion that could be drawn from these survey 

statements is that, where possible, most value is created if the remaining primary forest is pro-

tected and if this forest area is complemented by a secondary forest. A policy that merely con-

centrates on reforestation and which neglects the protection of still existing old-growth forests 

seems to be less preferred by the population. On the other hand, “overprotection” seems also 

to be detrimental, as they cannot utilize the forest to satisfy basic needs.  
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Table 8: Primary and Secondary Forest – Awareness and Preferences 

 Lowland Upland Both 

Awareness of primary 
forest 

36   (66.7%) 27   (75.0%) 63   (70.0%) 

Distinguish b/w primary 
and secondary forest 

38   (70.4%) 30   (83.3%) 68   (75.6%) 

Preference for forest 
type 

Primary 

Secondary 

Both 

Don’t know 

 
 

19   (50.0%) 

4     (10.5%) 

15   (39.5%) 

0     (0.0%) 

 
 

14   (46.7%) 

4    (13.3%) 

12   (40.0%) 

0     (0.0%) 

 
 

33   (48.5%) 

8     (11.8%) 

27   (39.7%) 

0     (0.0%) 

(3)  Preference Rankings for Specific Forest Values: In order to get a better understand-

ing about the respondents’ valuation structure, a central component of the questionnaire asked 

interviewees to indicate the significance of specific forest ecosystem service/ forest values for 

their households. Therefore, respondents were asked to rank the importance of several servic-

es/ values provided by the forest on a scale from 1 to 5, with a higher number indicating a 

greater importance of the respective feature. If a specific forest aspect was perceived as not 

having any value for the household, this was indicated by 0.  

Table A2 in the Annex summarizes the results. Particular aspects of the forest’s value are 

clustered in accordance to the presented ecosystem services (cf. Chapter 3.1.). Therefore, it is 

distinguished between three basic categories – provisioning services, regulating services, and 

cultural services. Supporting services are not explicitly mentioned here as they only yield in-

direct benefits through promoting the aforementioned ecosystem services and because they 

are rather difficult to assess. Apart from presenting a ranking of the different values provided 

by the general forest, it is also investigated if respondents perceive different values from the 

primary and secondary forest area. Moreover, the table also allows for analyzing differences 

in the importance of the forest to lowland and upland respondents. 

With an average ranking of 2.55, provisioning services on the whole rank the lowest. Re-

gulating and cultural forest services exhibit considerably higher ranking means, with a catego-

ry average of 4.73 or 4.15, respectively. Provisioning services, as they were presented to res-

pondents, particularly comprise direct use-values (income, food, housing materials, firewood, 

and medicine) and the potential to receive direct use-values in the future (potential land for 
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farming).The forest as a source of income was particularly ranked low, with a mean of 1.27. 

Further disentangling this value for people who stated that they could distinguish between 

primary and secondary forests shows that the primary forest almost plays no role with regard 

to income (ranking mean: 0.33). The importance of the secondary forest is significantly high-

er, but still depicts a rather low ranking mean of 1.30. The same pattern is true for the forest 

as a source of food. Moreover, respondents also ascribed a rather low importance to the poten-

tial of using the forest as agricultural land in the future. However, the forest is considerably 

more important with regard to housing materials, firewood and as a source of herbal medi-

cine, which all have a mean rank above 3. For these types of benefits, no significant differ-

ence is found between the primary and secondary forest. Looking at the difference between 

lowland and upland respondents, apart from income and food, which show no significant dif-

ference between both subgroups, upland interviewees value the (general) forest consistently 

higher. 

Regulating services, which respondents were asked to rank within the questionnaire, 

comprise the protection of the watershed, the protection from landslides and soil erosion, bio-

diversity, the mitigation of climate change, and the provision of fresh air and, thus, exclusive-

ly relate to indirect use-values. All these forest services are consistently ranked very high. 

Comparing the importance of primary and secondary forests in the provision of these values, 

primary forests are thoroughly and significantly rank higher. Based on the ranking, there are 

only small differences between lowland and upland respondents. Whereas results seem to 

indicate that the upland population ascribes a slightly higher value to the forest, differences in 

the sample means are only significant for the protection from soil erosion and landslides – 

based on a significance level α of 10 or 5 percent, respectively. 

Within the questionnaire, values and benefits that are subsumed under cultural services 

are the forest’s importance as a part of Philippine culture, its recreational value, its aesthetical 

beauty, the value perceived from its mere existence, the desire that future generations will be 

able to experience the forest, and its potential to attract tourism. Whereas the three former 

components are classical aspects of a forest’s cultural services, the assignment of the latter is 

less imperatively. The forest’s existence value and the bequest motive (future generations) 

were included because they are, such as the three classical cultural services, non-use values 

and also largely correspond to them. Tourism is actually also a common component of cultur-

al services; therefore it was subsumed under this term. However, within the specific context it 

is rather an option value, which might yield future income. Nevertheless, even though this 



   52 
 

categorization might be arguable and an alternative assignment is thinkable, it should not be 

overrated.  

Focusing again on the output, it is apparent that cultural services depict a similar pattern as 

regulating services Apart from recreation, they are also ranked very high, and it is perceived 

that the primary forest is more important than the secondary forest. Significant difference be-

tween the ranking of lowland and upland respondents is only found with respect to the exis-

tence value, where upland interviewees ascribe a slightly higher value. 

By and large, the sample findings generally indicate, that people particularly value the 

forest for its regulating and cultural services. Accordingly, they particularly receive benefits 

provided by indirect use and non-use values. Importance, with regard to provisioning services, 

is mainly ascribed to the forest as a source of timber for housing and firewood. 

When primary and secondary forests are compared, respondents’ answers implicate that the 

primary forest is of higher importance to the inhabitants. In general, the importance ascribed 

to the forest is slightly higher in the uplands compared to lowland answers. However, differ-

ences remain rather small and are frequently not statistically significant. 

Even though the results are compelling, it should be acknowledged that the extremely high 

rankings for regulating and cultural services, particularly when compared to the ranking of 

provisioning services, might also partially be a result of respondents stating answers they 

perceive to comply with social norms and legal rules. 

Notwithstanding, the results are largely in line with the previous findings. Regulating services 

are of particular importance and the primary forest is generally valued higher – without neg-

lecting the importance of the secondary forest. However, whereas the unassisted statements 

about the forest values almost completely neglected cultural services or non-use values, with-

in this section they seem to be overrepresented. 

(4)  Illegal Logging and Protection Policy: Respondents were also asked whether they 

are aware of illegal. Surprisingly – or not – only 43% of all respondents stated that they are 

aware of this issue. However, there is a decisive difference between lowland and upland res-

pondents. Whereas 52% of lowland respondents stated that they are conscious about illegal 

logging, only 30% upland interviewees confirm its existence. A reason for these comparative-

ly low percentages might be found in the term “illegal”. Respondents might have different 

perceptions and knowledge about what is legal, or not.28 Thus, whereas some deem the extrac-

tion of timber for building houses as illegal, others do not. The questionnaire, unfortunately, 
                                                        
28 In principle, every extraction from the primary and secondary forest that is not permitted by the DENR is 
officially denoted as illegal. 
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was not specific about this issue. However, respondents that stated that they are aware of il-

legal logging should also indicate whether they perceive the rate of illegal extraction is detri-

mental to the forest’s value. 100% of lowland and approximately 82% of upland respondents 

aware of the issue mentioned the detrimental nature of illegal logging. 

Asked for their perception about forest protection policies, respondents drew a quite 

blurred picture. Taken the entire sample, almost 37% stated that protection policies are too 

strict, whereas approximately a fourth stated that the policy is proper or not strict enough, 

respectively. Interestingly, 50% of the upland population regards the current policies as too 

strict. This is a crucial aspect for policy makers. How could forest protection be realized with-

out compromising the needs of the local population? As could be inferred from table A2, upl-

and dwellers ascribe a significantly higher importance to the forest as source of timber for 

housing material. Too strict protection policies thus oppose their requirements. Bearing in 

mind that the upland population is considerably poorer than the lowland population, this is an 

additional hampering factor. As the upland population is not able to afford other materials 

than wood, they have to rely on the forest as a source of housing material. However, this al-

ready brings them into conflict with the law. Thus, this is a point that should be considered in 

designing forest protection strategies. 

Table 9: Awareness and Perception about Illegal Logging and Forest Policies 

 Lowland Upland Both 

Respondents aware of 
illegal logging 

28   (51.9%) 

 

11   (30.6%) 39   (43.3%) 

Perception that illegal 
logging is detrimental to 
the forest area 

28   (51.9%) 

 

9     (25.0%) 37   (41.1%) 

Perception about forest 
protection policies 

Not strict enough 
Proper 
Too strict 
Not aware of forest 
protection policy 

 
 

17   (31.5%) 
12   (22.2%) 
15   (27.8%) 
10   (18.5%) 

 
 

5     (13.8%) 
11   (30.6%) 
18   (50.0%) 
2     (5.6%) 

 
 

22   (24.4%) 
23   (25.6%) 
33   (36.7%) 

12  (13.3%) 
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5.5. Respondents Willingness to Pay 

Finally, we have come to the nitty-gritty of every CVM-study – the elicitation and discus-

sion of respondents WTP-statements. As already mentioned during the description of the 

questionnaire design, three distinct scenarios were applied in order to elicit and validate res-

pondents’ valuation for the forest area. In fact, Scenario I is at the core of the valuation of the 

forest area, whereas Scenario II and III should rather be understood as supplements. 

5.5.1.  Valuation of the existing Forest Area – Scenario I 

Within Scenario I, respondents were asked to state their WTP for conserving the forest 

from complete destruction, which could be interpreted as their valuation for the entire present 

forest area. A comprehensive overview of results can be found in table 10. 

On average, lowland respondents stated an annual WTP1 of 850.93 PHP, whereas upland 

respondents have a mean of 1,106.29 PHP per year. Even though the difference between both 

subgroups-means seems to be considerable, the null-hypothesis of the Welch-test (sample 

means are equal) could not be rejected and, thus, it could not be proven that the two       

WTP1-means are significantly distinct. This results from the comparatively large standard 

deviations. Nevertheless, assuming that both values are proper estimates for the respective 

subsamples and considering the shares of lowland and upland households within the munici-

pality, the extrapolation of sample results implies that an average household in Silago exhibits 

an annual WTP1 equal to 875.12 PHP. Consequently, the annual value of the forest is com-

puted by multiplying the number of households with the average households’WTP1. This 

yields an annual value of 2,530,847.04 PHP/year. The forest’s present value could then be 

calculated by  PFV = ∑ FV ∙ δ = 2,530,847.04PHP/year ∙  , where PFV is the 

present forest value; FV is the annual forest value, which is assumed to be constant, δ is a con-

stant discount-rate (0 ≤ 훿 ≤ 1) and T is the considered time horizon.29 However, within the 

present thesis, no discount rate or time horizon is specified and, accordingly, only annual val-

ues are discussed. 

Looking at the results, it becomes apparent that non-contributors, i.e. those who stated a 

WTP1 equal to zero, decisively influence the calculation of the forest’s value. The municipali-

ty’s mean WTP1 increases by 48.2%, and, thus, attains an average of 1,296.56 PHP/year, 

when only answers are included of those who indicated a positive WTP1. The large share of 

non-contributors (33.3% in lowlands and 25.0% in uplands) should be explicitly taken into  
                                                        
29 Since population growth is a considerable issue on the Philippines, a present value of the forest actually 
should account for this prospective development. However, since the values are calculated on the household 
level, the increase in the number of households should rather be used here. 
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Table 10: Valuation of the Forest Area – Scenario I30 

 Lowland Upland Municipality31 Annual Forest 
Value 

Scenario I (WTP1) 

No. of respondents stating a 
zero WTP1 

18   (33.3%) 9   (25.0%) 32.5%  

WTP1  [all respondents] 850.93 

(1,516.09) 

1,106.29 

(1,766.60) 

875,12 2,530,847.04 
 

WTP1  [contributors] 1,276.39 

(1,709.41) 

1,489.23 

(1,910.84) 

1,296.56 3,749,651.52 

 

Scenario I with doubled income (WTP1_2Inc) 

No. of respondents stating a 
zero WTP1_2Inc 

1   (1.85%) 2   (5.56%) 1,1%  

WTP1_2Inc   [all respondents] 

Rate of increase 

1,850.93 

2.17 

2,442.5 

2.21 

1,907.13 

2.18 

5,515,419.96 
 

Scenario I with non-monetary contributions (WTP1_WH) 

No. of respondents stating a 
zero WTP1_WH 

0 0 0  

WTP1_WH  [expressed in 
working-days/month] 

1.96 

(1.67) 

1.83 

(1.67) 

1.95  

WTP1_WH  [based on average 
income32] 

8,536.89 3,226.90 8,033.90 23,234,038.80 

 

Note: Figures in the parenthesis that are below the mean WTP values are the respective standard deviations. 

account. In fact, calculating the forest’s value based on the mean WTP1, that is received when 

all respondents are included in the calculations, will entail severe biases and systematically 

underestimate the true value. This is because a predominant fraction of respondents stating a 

zero WTP1 are most likely to have other reasons than non-valuation which determine their 

answers. Recalling the high ratings respondents made with regard to the importance of the 

                                                        
30 WTP is expressed in PHP per year, unless a different unit of measurement is explicitly mentioned. 
31 The fourth column depicts average values for the municipality. It is assumed that the mean WTP of the re-
spective subsample could be extrapolated to the entire lowland or upland household, respectively. Acknowl-
edging the share of lowland (90.5%) and upland households (9.5%), an average for the entire municipality is 
calculated. 
32 Average income could be interpreted as opportunity costs of time. It can be used for valuing the stated con-
tribution of working hours/ working days and, thus, is employed in order to derive a monetary value. Based on 
respondents’ answers, the average income for lowland and upland households is 363 PHP/day or 147 PHP/day, 
respectively. 
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forest to their households, it seems intuitively wrong to accept that approximately one third of 

Silago’s inhabitants have a zero-valuation. Therefore, non-contributors were asked, what kind 

of reason they had for stating a zero valuation. Their answers, which are depicted in table 11, 

confirm the impression that other factors but that their actual preferences determined their 

WTP1-statements. 

Whereas none of the non-contributors mentioned that s/he does not value the forest, the 

single most important factor for zero WTP1-statemets is found in respondents’ small income. 

At least for lowland respondents, this statement is backed by the results of the Welch-test – 

comparing the differences in the mean household income of contributors and non-

contributors. The former, having an average monthly income of 12,533.3 PHP, are considera-

bly “wealthier” than non-contributors, who only exhibit an average monthly household in-

come of 7,600.0 PHP. However, the two-sided p-value is 0.1536, what usually would not re-

sult in a rejection of the null-hypothesis (equal sample means).33 Though, the p-value might 

still be small enough to assume that there is a significant difference. For upland households, 

however, the differences in incomes are negligible small and not significant – as contributors 

have a mean household income of 4,538.46 PHP/month, while non-contributors’ household 

income is 4,355.56 PHP/month. 

The second most important factor, contributing to zero-WTP1-statements results from the 

concern that the money could be misused, e.g. due to corruption. This reason was mentioned 

by 70.3% of all non-contributors. Actually, this finding is somewhat surprising, as the ques-

tionnaire explicitly mentioned that the collection of money would be monitored by an interna-

tional organization, which ought to secure a proper usage of contribution. However, approxi 

mately 60% of all non-contributors also stated that they perceive that wrong actors are in-

volved in the collection process. Unfortunately the survey was unspecific about which actor 

respondents actually mean – the local government, the international organization, or both. 

Another important reason for giving zero-answers is that respondents found difficulty in 

placing a monetary value on the forest. This is particularly true for upland interviewees, of 

whom 55.6% answered correspondingly. With 11.1% and 22.2%, respectively, the opinion 

that financing other public projects is more important and the perception that the scenario was 

unrealistic rather represent minor factors. 

 

                                                        
33 The null-hypothesis is rejected when the p-value, which represents the probability of erroneously rejecting 
the null-hypothesis,  is smaller than a specified significance level α. Common values of α are: 1%, 5%, or 10% 
(cf. Fahrmeir et al, 2010, p.417ff). 
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Table 11: Reasons for Non-Contribution34 

 Low Up Both 

No Valuation  0      (0.0%) 0    (0.0%) 0     (0.0%) 

Income too small 18   (100.0%) 9    (100.0%) 27   (100%) 

Other projects are 
more important 

3     (16.7%) 0    (0.0%) 3     (11.1%) 

Difficulty of placing a 
monetary value on the 
forest 

7     (38.9%) 5    (55.6%) 12   (44.4%) 

Scenarios were unreal 3     (16.7%) 3    (33.3%) 6     (22.2%) 

Misuse of money 12   (66.7%) 7    (77.8%) 19   (70.3%) 

The way that money 
was collected is per-
ceived unfair 

10   (55.6%) 6    (66.7%) 16   (59.3%) 

Involved actors 10   (55.6%) 7   (77.8%) 17   (63.0%) 

 

In fact, some of these responses were already expected during the design of the question-

naire – in particular small income and the concern about the misuse of contributions – so that 

measures were incorporated in order to mitigate these issues. 

On the one hand, respondents were asked, how much they would be willing to pay if their 

income was doubled. Of course, this adds further to the hypothetical nature of the scenario 

and, therefore, should not be overrated. However, it provides at least some insight. According 

to respondents answers, doubling income would result in a mean WTP1_2Inc of 1,907.15 

PHP/year for the municipality’s average household. This value is 2.21 times larger compared 

to the WTP1, which seems to imply that income elasticity for valuing the forest area is larger 

than 1.35 However, for respondents who already indicated a larger-than-zero valuation initial-

ly, the WTP1_2Inc is only 1.75 times larger than their WTP1. Thus, the scope of the increase in 

the WTP of the municipality’s average household could mainly be attributed to the integration 

of previous non-contributors, who are now expressing a positive WTP1_2Inc. The specified rise 

in income causes that only 3 respondents still are reluctant to state a positive valuation. Trans-

                                                        
34 Respondents were allowed to give multiple answers. Therefore, percentages do not add up to 100%.  
35 Unfortunately, the gathered data does not allow for a detailed analysis about the influences of specific socio-
economic characteristics, as results are too heterogeneous in order to provide clear input for a reasonably 
conducted Tobit-regression analysis. This is particularly true for income, which seems to be not correlated with 
WTP answers at all – correlation coefficient for the entire sample: ρ=0,0043, for lowland contributors: ρ=0,019; 
for upland contributors: ρ=-0,053. Therefore, asking for the impact of doubling income on respondents’ WTP-
answers is the only way to receive some information about the influence of income. 
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ferred to the basic population, this would mean that only 1.1% of the municipality’s average 

households would still exhibit no valuation for the forest.  

Accordingly, an increase of income seems to imply an increase in the valuation of the present 

forest area – at least if valuation is measured by respondent’s WTP (within Scenario I). How-

ever, the results should be handled with care, as they are based on a very hypothetical scena-

rio. This is particularly true for statements about the scope of income’s influence on respon-

dents’ valuation. 

A second instrument that was incorporated into the questionnaire in order to improve the 

valuation, was asking respondents for their WTP based on contributions made in the form of 

work effort. Thus, they were asked whether they would be willing to contribute to the conser-

vation of the forest area (within the context of Scenario I) by providing voluntary labor and 

how much working hours their entire household would be willing to contribute monthly.36.  

For the average household in the municipality respondents’ answers yield a mean contribution 

of 1.95 working days per month (or: 15.6 working hours per month). In order to monetarize 

these contributions, working days are weighted by the average daily income, which represents 

the opportunity costs of time. Accordingly, the average households annual WTP1_WH is equal 

to 8,033.9 PHP, which implies an annual value of the forest of 23,234,039.80 PHP. This value 

is 9.18 times larger than the initial estimation, based on the average household’s WTP1.  

What is particularly attractive about using work effort and the opportunity costs of time, in 

order to value the forest, is that poor respondents are not restricted by their tight budget, 

which frequently impedes them to state a positive valuation. Moreover, this approach also 

mitigates the concern about the misuse of contributions, as it immanently implies direct moni-

toring. Consequently, no zero-valuation was perceived as none of the respondents rejected to 

contribute voluntary work.  

However, remembering that un- and underemployment is a major concern, it is arguable 

whether the average daily-income is the proper estimate for respondents’ opportunity costs of 

time. Therefore, the calculated value might be slightly overestimated. 

 

 

                                                        
36 A working day comprises 8 working hours. 
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5.5.2. Valuation of Reforestation and the Forest’s Provisioning Ser-
vices – Scenarios II and III 

While Scenario I asks for the valuation of the present forest area and, thus, relates to forest 

conservation, Scenario II broadens the picture. It investigates whether respondents value an 

improvement of forest conditions yielded by an increase of the forest area, i.e. reforestation. 

The particular scenario specified an extension of the forest area by approximately 10 percent, 

which was indicated in a map that was presented to respondents (see figure 5). However, 

since the scenario mentioned that this is accompanied by a stricter enforcement of forest pro-

tection, it was not suitable for upland respondents, since the majority already perceived exist-

ing policies as too strict. Therefore, only lowland interviewees were asked for their WTP2. 

Results are shown in table XX. 

Again, a large percentage of respondents (40.74%) stated a WTP2 equal to zero. Compared 

to Scenario I, this is an increase of non-contributors by 22.22%. The corresponding mean 

WTP2 for all lowland respondents is 696.54 PHP/year and 1,065.39 PHP/year, respectively, 

for lowland contributors. Those values are smaller compared to the corresponding WTP1-

means (850.93 PHP/year and 1,276.39 PHP/year). However, testing for the difference be-

tween both means did not yield significance – again. 

Asked for their WTP if income was doubled, only 4 (≜7.41%) respondents still states a ze-

ro-valuation and a mean WTP2_2Inc equal to 1,485.58 PHP/year for all lowland respondents 

was calculated. This value is 2.13 times larger compared to the WTP2 for all respondents 

without the increase in income. This also fits the findings within Scenario I, where the ratio of 

WTP1 and WTP1_2Inc was 2.17 for all lowland respondents. Again, the increase of the value is 

largely influenced by integrating respondents that previously stated zero-valuation. For con-

tributors, the ratio of increase is only 1.60. 

According to the results, lowland respondents value a 10% increase in the forest area slightly 

lower than the protection of the entire area and depict similar patterns in their valuation with 

regard to the influence of income increases. 

Finally, Scenario III was presented to respondents. It was designed in order to elicit the 

valuation for the forest as a source of materials for households’ own consumption purposes. 

That, for instance, would include collecting firewood or cutting trees for housing. Respon-

dents were asked how much they would be willing to pay in order to attain a license that al-

lows them to extract as much as they want from the forest, as long as it is exclusively used of 

subsistence and does not yield any form of monetary or barter income. 
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Table 12: WTP within Scenario II and III 

 Lowland Upland Municipality37 Annual Forest 
Value 

Scenario II (Wtp2) 

No. of respondents stating a 
zero WTP2 

22 (40.74%) - -  

WTP2  [all respondents] 696.54 

(1,327.87) 

- - - 

WTP2  [contributors] 1,065.29 

(1,523.25) 

- - - 

Scenario II with doubled income (WTP2_2Inc) 

No. respondents stating a 
zero WTP3_2Inc 

4   (7.41%) - -  

WTP2  [all respondents] 

Rate of increase 

1,485.58 

2.13 

- -  - 

Scenario III (WTP3) 

No. of respondents stating a 
zero WTP3 

7   (12.96%) 1   (2.78%) 12.00%  

WTP3  [all respondents] 613.10 

(945.43) 

981.11 

(1,442.39) 

647.97 1,873,929.24 

 

WTP3  [contributors] 846.67 

(1,021.63) 

1,009.14 

(1,474.36) 

862.06 2,493,078.52 

 

Scenario III with doubled income(WTP3_2Inc) 

No. of respondents stating a 
zero WTP3_2Inc 

4   (7.41%) 0   (0.0%) 6.71%  

WTP3_2Inc  [all respondents] 

Rate of increase 

1,165.52 

1.90 

1,482.19 

1.51 

1,195.60 

1.85 

3,457,675.20 

As results indicate, the number of non-contributors is decisively lower compared to the 

other two scenarios. For the municipality, this would mean that only 12.0% of average house-

holds would not be willing to buy a license or, put into accordance with the interpretation of 

the Scenario III within this study, do not value the forest as a source of materials and contri-
                                                        
37 The fourth column depicts average values for the municipality. It is assumed that the mean WTP of the re-
spective subsample could be extrapolated to the entire lowland or upland household, respectively. Acknowl-
edging the share of lowland (90.5%) and upland households (9.5%), an average for the entire municipality is 
calculated. 



   61 
 

butor to subsistence. In particular, only 1 of the upland respondents indicated that s/he has a 

WTP3 equal to zero. For the average household, the mean WTP3 is estimated to be 647.97 

PHP/year and for the average contributing household it is 862.06 PHP/year. 

If income was doubled, the WTP3_2Inc of average household is 1,195.60 PHP/year and, 

thus, valuation statements increased by the factor 1.85. This factor seems to be considerably 

lower than the ratios of increase within both of the other scenarios, which were 2.21 and 2.13. 

However, the influence of non-contribution is less severe. The rate of increase is 1.59 for of 

lowland contributors and 1.44 for upland, which, in turn, matches the previous findings (low-

land: 1.75, upland: 1.62 (in Scenario I); lowland: 1.6 (in Scenario II)). 

The results of Scenario III are particularly interesting when compared with Scenario I. 

WTP3 is lower than WTP1 – no matter if it is looked at the entire sample or only at contribu-

tors. This finding is not surprising as respondents actually ought to value only a subset of for-

est ecosystem services (provisioning services) within Scenario III, whereas Scenario I tar-

geted at valuing all forest services. Since the influence of non-contributors is decisively larger 

for WTP1 than for WTP3, comparing results should rather be based on the answers of contri-

butors. The difference between both values for the average household, which is 434.50 

PHP/year, might provide an approximation for a household’s combined valuation of regulat-

ing and cultural services. Consequently, this would imply that regulating and cultural services 

together only contribute about one third (33.51%) to the average households’ valuation for the 

forest. For lowland respondents the difference between WTP1 and WTP3 is 429.72PHP/year, 

which represents 33.66% of WTP1, and for upland respondents the difference is 

480.09PHP/year, which is 32.34% of their WTP1. Accordingly, even though their mean valua-

tion for regulating and cultural forest services (or for provisioning services) might be differ-

ent, their valuation structure, i.e. contribute of the respective forest ecosystem service to the 

total value, seems to be the same. 

Table 13: Difference between WTP1 and WTP3
38 

 Lowland Upland Municipality 

WTP1 1,276.39 1,489.23 1,296.56 

WTP3     846.67 1,009.14     862.06 

WTP −WTP      429.72     480.09     434.50 

 33.67% 32.24% 33.51% 

                                                        
38 It is referred to the WTP of contributors. 
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For two reasons, these findings are a bit surprising. On the one hand, the influence of pro-

visioning services, comprising two-third of respondents’ valuation of the forest, seems very 

high when recalling that their importance was ranked comparatively low. On the other hand, it 

was not expected that the valuation structure for upland and lowland respondents seems to be 

similar. Even though upland respondents ranked almost all forest values higher compared to 

lowland respondents – which merely indicates a different scale rather than a different struc-

ture of valuation - , significant differences were particularly found with regard to provisioning 

services – suggesting a difference in the valuation structure. 

5.6. Summary and Discussion of Major Survey Results 

The study was able to provide a host of information and results of which the most impor-

tant ones are briefly summed up and discussed within this section in order to give a condensed 

but comprehensive overview. 

With regard to socio-economic characteristics, it became apparent that upland households 

are decisively poorer compared to their lowland counterparts. According to the answers made 

within the questionnaire, they only earn about 40% of the average lowland household’s in-

come. If their expenditures on food are considered, which almost consume their entire in-

come, little scope is left for financing other things. This is particularly important as it impedes 

making investments in human capital (e.g. education of children) or physical capital (e.g. us-

ing high yielding varieties or buying/ renting machinery). 

Moreover, it was shown that upland households are considerably less diversified with regard 

to the sources of income. They predominantly rely on agriculture, while other sources of earn-

ings are of a decisively minor importance. Even though it is also true that the majority of low-

land households receives income from agriculture, the fraction is considerably lower and a 

variety of other occupation also matter.  

Both findings seem to indicate that upland households are particularly more vulnerable to 

external shocks, such as crop shortfalls in the wake of a natural calamity, as they lack the (fi-

nancial) means to absorb such an incidence. This, in turn, provides good reasoning to assume 

that particularly upland households value the forest as a means to avoid and mitigate natural 

disasters and as a coping mechanism in the case of income shortfalls. 

However, these are just intuitive guesses which need to be proven by further data. 

Looking at the importance of specific ecosystem services, which was ascribed by respon-

dents’ ranking statements, a slightly different picture is displayed. In general, the forest’s pro-

visioning services were ranked the lowest. This especially applies to the forest as a source of 
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income, which exhibits the lowest importance to both, lowland and upland households. Nev-

ertheless, the study was able to show that upland dwellers value the forest significantly higher 

with regard to it being a source of housing materials, firewood, medicine, and potential land 

for farming. In consequence, even though provisioning services are ranked low with respect to 

their importance for the surveyed households, the intuition that the forest is more important 

for poorer upland households seems to be proven. 

A considerably higher importance is ascribed to regulating services. Even though upland 

households consistently value to them higher, the difference to lowland households is com-

monly not significant. Only with regard to the protection from soil erosion and from 

landslides small but significant differences in sample means were found. This might be a ref-

lection of upland respondents’ greater dependency on agriculture and of the consequent larger 

vulnerability to natural disasters. Nevertheless, the small differences in ranking means do not 

allow for a detailed and well-founded analysis of differences between lowland and upland 

respondents. It seems rather to be the case that regulating services are very important to both 

of them. This is especially true for the forest’s role in protecting the watershed and, therefore, 

its contribution to the provision of clean potable water. 

With regard to cultural ecosystem services a similar pattern was found. On an average, they 

rank a bit lower compared to regulating services but still depict a decisively higher impor-

tance compared to provisioning services. Again, the difference between upland and lowland 

respondents was small and commonly not significant. 

In sum, the results suggest that the importance of regulating and cultural ecosystem services 

outreaches the importance of provisioning services. The former particularly refer to indirect-

use and non-use values. However, the results could be flawed, as respondents might have also 

considered social norms and legal rules when answering the questions. In fact, according to 

the Executive Order No. 23 (cf. Office of the President of the Philippines, 2011) all cutting 

within naturally grown forests is strictly permitted. Thus, respondents might be unwilling to 

admit that forests contribute to their income or that they are even more important with regard 

to housing and firewood. This guess might partially be supported by the statements respon-

dents made about their perception of present forest protection policies. Especially upland res-

pondents mentioned that they think the current forest protection is too strict (50%). This pro-

vides a hint that people are actually not allowed and able to use the forest in a way they would 

like to. This, however, has to refer to use-values and, therefore, to the forest’s provisioning 

services. For lowland respondents the picture is a bit more blurred as the percentage of people 
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considering the protection policies as proper, too strict and not strict enough are balanced. 

However, this aspect emphasizes that results should be handled with care. 

With regard to the forest type, another major result of the survey was that primary forests 

are consistently and significantly valued higher compared to secondary forests with regard to 

regulating and cultural services. For provisioning services, though, secondary forests rank 

higher with respect to their importance to income, as a source of housing material and fire-

wood and as potential land for agriculture. However, values for both forest types remain low 

here. Again, the influence of social and legal concerns might have influenced the statements. 

Nevertheless, results seem to indicate that it is particularly important to conserve primary fo-

rests and allow the local population to use the secondary forest in order to satisfy basic re-

quirements. 

In order to specify the monetary value of the forest, people were asked for their WTP. 

WTP1 was interpreted as the annual valuation for the present forest area. Based thereon, the 

value of the forest would be 2,530,847.04PHP/year.  

Though, it was shown that the WTP1 is largely influenced by those who stated a zero-

valuation of the forest. This, however, represents a big bias. As auxiliary questions proved, 

other factors than non-valuation largely contributed to the statement of a WTP1 equal to zero. 

Therefore, it is questionable if the WTP1 value represents peoples’ true valuation. It is more 

likely that it consistently underestimated respondents’ valuation. A means that was applied in 

order to surmount the perceived obstacle was specifying the forest’s value based on voluntary 

contributions of work effort, weighted by the opportunity costs of time (average wage). This 

way of calculating the forest’s value yielded an annual value of 23,234,038.80 PHP, which is 

decisively larger than the initially received value. 

However, it should be acknowledged that specifying a unique monetary value for the forest is 

difficult and provides a good target for criticism. One particular caveat results from the actual 

questionnaire design and the elicitation format. It might be questionable if respondents actual-

ly valued the forest, as it was intended, or whether they value a forest protection policy. This 

is problematic because the latte will most certainly not be valued according to the benefit it 

creates but rather by the amount of costs people perceive necessary in order to implement 

such a policy. 

The power of the present study, therefore, is not found in estimating a universally valid forest 

value but rather in investigating the respondents’ valuation structure. 

Comparing the WTP1 answers of lowland and upland respondents – 850.93 PHP and 1,106.29 

PHP – indicated that upland households place a higher value on the forest. Unfortunately, 
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testing for the differences in sample means could not yield significance at the common signi-

ficance levels, due to large sample deviations. Nevertheless, put into context and recalling the 

previously mentioned findings, it is most certain that the WTP1 will be higher for upland 

households.  

A particularly interesting finding, which supports the suggestion that the forest is of higher 

valuation to the upland households compared to their lowland counterparts, found by looking 

at the relative shares people are willing to contribute or pay. This can be seen in table 14. 

Whereas lowland contributors are only willing to pay 1.66% percent of their disposable in-

come, upland contributors would be willing to contribute more than 30%. This is a considera-

ble difference, which underpins previous findings. 

Table 14: WTP1 in Relation to Disposable Income 

 Lowland Upland 

Disposable income (all) 

WTP1/Disposable Income 

61,539.0 

1.38% 

1,825.0  

60,62% 

Disposable income (contributors) 

WTP1/Disposable income (contributors) 

76,781.0 

1,66% 

4,101.0 

31,6% 

 

The results of the WTP2-scenario indicate that lowland respondents (no matter if all or only 

contributors are looked at) value a 10% increase in the forest area with approximately 80% of 

the WTP1, i.e. the entire forest area. However, this result should definitely not be overrated as 

it is difficult to interpret. The main conclusion that could be drawn from this finding is that 

the reforestation measures are valued highly by respondents. However they are not perceived 

as important as forest conservation, which is also depicted by a higher percentage of non-

contributors. 

A way more interesting aspect is found with regard to WTP3, which represent respondents 

valuation for goods extracted from the forest (timber, firewood, etc.) for subsistence. Again, 

the value is higher for upland respondents, without the proof of significance.  

The ratio WTP1 / WTP3 can be interpreted as the share provisioning services contribute to 

respondents’ valuation of the entire forest. In contrast to the previous findings, particularly 

with regard to the answers given within the ranking part of the questionnaire, this share is 

notably high and comprises about two-third of the entire valuation. This ratio is consistent for 

upland and lowland respondents. It seems implies that respondents still are largely dependent 

on the forest as a provider of materials. 
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However, it should be considered that respondents were asked for how much they would be 

willing to pay in order to get a license that allows them to extract materials for own-

consumption purposes from the forest. Therefore, some respondents who currently do not rely 

on the forest, e.g. as a source of firewood, might regard this license as a substitute for buying 

charcoal and thus express a positive WTP3. This would result in an overestimation of the 

WTP3. 

6. Conclusion and Recommendations 

The present study provides an introduction into the economic approach of valuing a forest. 

It is based on the premise that value is derived from the benefits people receive from the for-

est ecosystem services. Those comprise provisioning-, regulating-, cultural-, and supporting 

services. Whereas the former three directly influence human well-being, the latter enters utili-

ty only indirectly. According to the TEV-approach, determining the forest’s value requires 

incorporating all benefits humans receive from its ecosystem services – today as well as in the 

future. Thus, an accurate specification of the forest’s value requires considering both, use- and 

non-use values. Moreover, it must be capable of capturing market as well as non-market 

goods and services. Therefore, a valuation method was sought that is able to depict the entire 

variety of value aspects. Consequently, the CVM was identified as the most suitable instru-

ment in order to determine the forest’s TEV. Apart from its capacity to value use-and non-use 

values as well as marketed and non-marketed goods and services, the CVM is also useful 

within the context of a developing country as it does not depend on the availability of com-

prehensive data. However, despite these advantages there exist also some reservations against 

the CVM. Criticism particularly evolves from its hypothetical nature and the consequent con-

cern about its ability to yield reliable and valid results. Therefore, a proper preparation and 

implementation of a CVM-study as well as a critical assessment of its results are crucial ele-

ments in order to derive valuable insights and draw accurate conclusions. 

The specific CVM-study, on which the present thesis builds upon, was conducted in         

Silago/Southern Leyte/ Philippines. It intends to specify a monetary value for the municipali-

ty’s forest area and looks at the differences in the valuation of lowland and upland respon-

dents. The study was able show that there are considerable differences in the socio-economic 

characteristics of lowland and upland respondents. The latter are decisively poorer, less edu-

cated, depend to a greater extend on agriculture and are less diversified with regard to their 

sources of income. 
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With regard to structure of valuation, respondents indicated that they particularly value the 

forests’ regulating and cultural services. Based on their answers to the ranking-component of 

the questionnaire, provisioning services seem to be of a minor importance to the respondents. 

However, it is perceived that respondents had an incentive to understate the importance of the 

forest’s provisioning services, as their utilization opposes existing law. Even though the gen-

eral importance was most certainly underrated within the questionnaire, it was indicated that 

upland respondents are more dependent on the forest as a source of firewood, housing mate-

rials, medicine and potential land for farming in contrast to lowland respondents. 

Comparing the importance of primary and secondary forests, it was found that the primary 

forest is significantly valued higher with regard to regulating and cultural ecosystem services. 

Looking at provisioning services, the secondary forest was generally valued higher. 

The elicitation of peoples’ WTP showed a higher valuation of upland respondents for the 

forest, without a proof of significance. However, looking at respondents WTP-statement in 

relation to their disposable household income, it became apparent that upland households are 

willing to sacrifice a higher share. 

In contrast to the importance that was ascribed to the forest’s provisioning services within the 

ranking component, comparing the size of respondents’ WTP1 and WTP3 indicated that the 

forest remains an important source of materials. This is true for both, lowland and upland 

households. 

The calculation of the forest’s TEV based on the aggregation of respondents’ WTP-

answers should not be overrated. In fact, the value largely depends on the specific context. As 

people are restricted by their budget constraints, the forest’s monetary value largely depends 

on the underlying income level. Therefore, respondents in a developing country will express a 

decisively smaller value for a forest compared to respondents in a high income country, even 

though the former are disproportionally more dependent on the forest’s ecosystem services. 

Therefore, relative values – in relation to disposable income – might provide a better insight 

into valuation rather than absolute values.  

What lessons can be drawn from the study’s results? First of all, it was demonstrated that 

respondents place a high value on the municipality’s forest area. This is especially true for 

upland households. As they are particularly poor and almost unilaterally depend on agricul-

ture as their major source of income, they are specifically prone and vulnerable to external 

shocks. Therefore, the forest functions as a crucial means to compensate for some of those 

deficiencies, as it reduces the risk and impact of natural calamities and as it provides materials 
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that otherwise could not be afforded by the respective households. Thus, the forest significant-

ly influences their well-being.  

Also lowland households are decisively dependent on the forest, in general, and on its re-

gulating services, in particular. As they live downstream, they are inevitably affected by the 

actions taken in the uplands. On the one hand, they would profit from positive externalities 

provided by forest conservation and reforestation but, on the other hand, they also would suf-

fer from the negative externalities imposed by upland forest degradation. 

As both subpopulations receive large benefits from the forest, land-use planning and for-

est-management should take their specific needs into account. In particular, this implies a 

dual-problem. On the one hand, the forest must to be protected in order to ensure its regulat-

ing and cultural services. On the other hand, people must also be allowed to use the forest in 

an extractive manner, i.e. they ought to be able to fulfill basic needs that they otherwise could 

not satisfy – such as collecting firewood or cutting trees in order to build and repair their 

houses. 

According to the responses made within the questionnaire, particularly upland households 

perceive existing policies as too strict. Therefore, it is necessary to further environmental pro-

tection and to guarantee the continuing provision of regulating and cultural services without 

neglecting the household’s dependency on the forest as a source of materials. It is essential to 

particularly protect the remaining primary forest area, as respondents stated that this forest 

type is especially important concerning regulating and cultural services. However, the regula-

tions with regard to the secondary forest area should be partially relaxed. People should be 

allowed to extract a reasonable amount of wood, rattan or other timber and non-timber prod-

ucts in order to provide subsistence. This, in turn, should be accompanied by reforestation and 

afforestation efforts, in order to avoid the depletion of the forest area. 

Asking for respondents willingness to voluntary contribute work effort to the protection of 

the existing forest area showed –as a byproduct of the WTP-elicitation – that there is a huge 

potential for incorporating the local population into forest conservation and forest manage-

ment. Further including the local community into land-use planning and forest-management 

might be an interesting and promising approach in order to secure both, sustainable environ-

ment protection and socio-economic development. 
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Appendix 

A1. Questionnaire 
 

QUESTIONNAIRE 

“ECONOMIC VALUATION OF SILAGO´S FOREST AREA” 

 

I. Introduction 

Dear ________, 

my name is Andreas Roehlig and I am a master student from Germany. I am accompanied by 
Poca J. Didal, who is responsible for the interviewing and translation. Currently we are con-
ducting a survey on the valuation of the forest area in the municipality of Silago. This re-
search will be the foundation of my master thesis and, moreover, it will serve as fundamen-
tal scientific research for the German Development Corporation (GIZ). 

Your household is among the samples chosen randomly in order to represent the valuation 
of the municipality’s residents. Your participation in the questionnaire is, of course, volun-
tary and will takes approximately 30 minutes. It would give us the opportunity to gain insight 
into an important issue and to derive scientific conclusions. All information you provide dur-
ing the questionnaire is kept confidential. The answers will be reported as average values for 
the entire sample. No names will be reported.  

The aim of the present questionnaire is to determine the value of the forest to the inhabi-
tants of the municipality. Therefore, you will be confronted with some hypothetical scenar-
ios. Even though those scenarios are not real, please try to answer them in a way as if they 
were. You do not need to worry – there are no wrong answers to those questions. 

I would be very grateful if you could participate in the interview and help me to conduct my 
research.  

Thank you very much. 

Yours sincerely, 

Andreas Roehlig 
(Researcher) 
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DATE: RESPONDENT NO.: 

BARANGAY:  

 

II. SOCIO-ECONOMIC AND DEMOGRAPHIC QUESTIONS: 
 

1. Name:  

2. Gender:   Male [  ] Female [  ] 

3. Age:  

4. Number of Years Living in the Municipality: 

5. Educational Attainment (Years in School): 

6. Number of Children:  

7. Household Size:   

8. Who Is the Household Head? 

9. Who Does Contribute to the Household Income?  

Income Contributor Main Occupation Additional Occupation 

Household Head 

 

  

Spouse 

 

  

Other Household Members 

 

  

Other Family Members 

 

  

 

10. Household Income (total):  

11. Compared b/w Different Years:   

Is the Household Income Relatively Stable  [  ] or Volatile  [  ]?  

12. Who Decides on the Spending of the Household Income? 

13. Farm Size:  
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14. What are the major crops/ fruits you grow? 

           

            

15. How much do you have to spend on food (additionally to own production)? 

16. Are you a member of the local PO? 

 If YES: What kind of Work do You do for the PO? 

            

             

III. GENERAL QUESTIONS ABOUT THE FOREST:   
 

17. What kind of values/ benefits does the forest provide to you?  

            

             

 

 
Information Material (1): 
The Primary Forest could also be called old-growth forest. It attained great age and, 
therefore, is comprised of older trees. Biodiversity is usually much larger compared to 
secondary forests, which are forests that have regenerated after severe disruptions 
(caused by human interference or by natural disasters). 
 

 

 

18. Are you aware of a primary rainforest within the municipality       Yes [  ]     No [  ] 

19. Can you distinguish b/w the primary and the secondary forest?     Yes [  ]     No [  ] 

20. Which type of forest do you value higher:  

        Primary [  ]    Secondary [  ]    Both have an equal value to me [  ]    Don’t know [  ] 

21. If you value one type more than the other one, why do you value it higher? If 

not, then why not? 
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Information Material (2)  

Map of Silago’s Forest Area (see figure 5) 

 

 

22. Please indicate which of the following statements complies with you:  

(If a forest attribute provides a value to you, please rank your valuation from 1 to 5 (1 

= not important; 5 = very high importance). If it does not provide any value to you, 

please indicate this by a 0) 

[Comment 1: If people were able to distinguish b/w primary and secondary forest (see 
question 19) they were asked to differentiate their answers and rank both types of for-
ests. Otherwise, they should answer the question for the forest in general] 

The( primary / secondary) forest is important b/c ... 

a. ... it is a source of income to me and my family. 

primary forest [  ] Rank  [  ] 

secondary forest [  ] Rank  [  ] 

forest (general) [  ] Rank  [  ] 
 

b. ... it provides food for me and my family (excluding water). 
 

c. ... it provides wood or other materials for housing for me and my family. 
 

d. ... it provides firewood for me and my family. 
 

e. ... it provides herbal medicine for me and my family. 
 

f. ... it protects the watershed (including drinking water). 
 

g. ... it protects from soil erosion. 
 

h. ... it protects us from landslides. 
 

i. ... it potentially provides agricultural land for me and my family. 

j. ... it is necessary for biodiversity (habitat for different kinds of animals/ plants/ 

trees). 
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k. ... it helps to mitigate the impacts of global warming/ is important for climate. 
 

l. ... it is nice to know that the forest exists (even if I would have no direct or indi-

rect benefit from it). 
 

m. ... it is a source of recreation (e.g.: hiking, pleasure) for me and my family. 
 

n. ... it has a natural/ aesthetical beauty. 
 

o. ...it provides fresh and good air. 
 

p. ... I want that my children/ grandchildren/ future generations have the chance to 

experience and use the forest. 
 

q. ... I think that the forest is part of the Philippine culture. 
 

r. ...I think it could attract tourism. 

 

23. Are you aware of any form of (illegal) logging / farming in the forest?   

                  Yes   [  ]   No [  ] 

24. Are you aware of any form of logging or farming in the forest that, to your opin-

ion, decreases the value of the forest/ destroys the forest?             Yes [  ]     No [  ] 

25. The current forest protection is:  

proper  [  ]   too strict  [  ] 

not strict enough  [  ]   I am not aware of any forest protection  [  ] 

 

Comment: 
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IV. VALUATION OF THE FOREST AREA: 

 
Information Material (3) 
 

i. Examples of forest values (reminder) 
The forest is a complex ecosystem that provides a large variety of both material and non-
material values to humans. Among those are: the provision of food/ water/ fresh air/ 
timber/ rattan/ firewood; the regulation of the watershed/ local (and global) climate; the 
protection from soil erosion/ landslides/ droughts; the support and protection of 
biodiversity; the potential use in the future (agricultural land/ attraction of tourism/ etc.); 
recreational and other cultural values; value of existence (w/o any direct benefit). 
Moreover, one might be interested in preserving the forest for future generations.  
Not all of these values are based on pure economic considerations but rather on social and 
cultural considerations. Moreover, some of those values seem to contradict each other. 
While answering to the following questions, please keep in mind which values are impor-
tant to you. 
 

ii. Again: Presenting the Map (see figure 5) 
 

iii. The Current Situation of the Forest in Silago 

The area comprising the Silago's primary forest is considered being the property of the Phil-
ippine Republic. However, based on the Community-Based Forest Management (CBFM)-
Agreement, the area is currently managed by the local People's Organization (contract lasts 
for 25 years). The PO's members are obliged to contribute some work-effort to preserve the 
forest. In return, the local population is allowed to make modest use of the forest within 
strict limits (e.g. no cutting within the primary forest). 
 
 

 
SCENARIO I: (Protection of the Present Forest Area/ Value of the Present Forest) 
 
Since the local CBFM-Agreement/ Co-Management-Agreement is about to expire, the man-
agement and use of the forest has to be re-negotiated. One proposal is to abandon the cur-
rent forest management regulations and, therefore, to allow people to use the forest with-
out any restrictions. The consequence, however, would be that the forest will be exploited 
and depleted. Experiences (made in the Philippines) show, that such a change in regulations 
leads to high extraction rates (above the level of self-consumption) and results in a more-or-
less complete destruction and vanishing of the forest (extraction- rate way larger compared 
to the rate of regeneration). 
 
 If there was a poll would you vote for or against the proposed policy?    

[  ]  Yes (support) 
[  ]  No (rejecting the proposal) 
 



   VII 
 

[Comment 2: This question pursued two purposes: 
(1) It should create a situation where that people are familiar with. They should decide 
whether they support or oppose the presented policy option. This should give them an ini-
tial opportunity to think about their valuation – i.e. would they be made better- or worse-
off if they had to bear the consequences of the policy. 
(2) The answers to the questions should be used to separate sub-sets of the sample popu-
lation. Depending if they were in favour of or against the policy would have resulted in 
asking different WTP or WTA questions. However, none of the respondents indicated 
support for the policy so that there was no need to ask the valuation question designed 
for that purpose] 
 

 If Yes: (WTP) or (WTA) 
 
 

 If No (WTP): What maximal amount of money would you be willing to pay annually in 
order to stop the proposition, and, therefore, to conserve the present forest area? 
(Imagine that the alternative is the above described destruction of the forest). The 
money is paid for the entire household and will be collected by a fund (supervised by an 
international organization to ensure the proper use of the raised funds) and will be used 
to finance the expenditures that are required to protect and preserve the forest. No 
money will be given to the government. 
 
   PHP/y 
 

SCENARIO II: (Value of an Increase in the Forest Area/ Value of an Improvement in the For-
est Conditions) 
 
Another alternative, that has been proposed, is to improve the conditions of the forest and 
to increase the forest area by approximately 10 percent (indication made in the map). This 
could be achieved by a stricter enforcement of the already existing rules (e.g.: more controls 
to ensure that there is no extraction from the forest) and additional reforestation programs 
(indigenous trees, increasing biodiversity, etc.). However, a project to increase the forest 
area and improve the forest conditions would require money. 
 

 What maximal amount of money would you be willing to pay annually in order to sup-
port such a project? (The payment mechanism is the same as in Scenario I; Remember: 
this question is independent of Scenario I – you would not have to pay for both projects) 

 
   PHP/y 
 
 



   VIII 
 

[Comment 3: Scenario II was only presented to the lowland population. Reason: The upland 
population relies substantially more on the forest as a source of material. During our first 
interviews it appeared that they already perceive certain rules as too strict (e.g. the prohibi-
tion of cutting trees for housing material or cutting branches for firewood). Even though 
those restrictions also apply to the low-land population, they seem to be less affected by those 
rules and, thus, they are generally willing to support such a policy.]  
 
SCENARIO III: (Value of a License of Own-Consumption of Forest Products) 
 
A second (third) proposition, which was put forward, is the introduction of licences. Each 
household could acquire such a license on an annual basis that would allow the extraction of 
wood and plants for own consumption (not for (monetary) income-generating purposes). 
This license would only be given to households which are willing to pay for it and which are 
already living in the municipality. 
 What maximal amount of money would you be willing to pay annually in order to buy 

such a license? 
 
   PHP/y 

 
V. FOLLOW-UP QUESTIONS: 

26. What were the main factors you considered for your answer? 

a. Personal relevance/importance of the project   [  ] 

b. Income constraint       [  ] 

c. Expected benefit       [  ] 

d. Credibility of implementation     [  ] 

e. Future generations       [  ] 

f. Other        [  ] 

27. If you stated zero valuation, why did you do so? 

a. B/c the forest has no value to me.       [  ] 

b. B/c the household income is too small to allow for any contribution?  [  ] 

c. I think that other projects are more important (e.g. hospitals, schools)  [  ] 

d. B/c it is difficult for me to specify a monetary value for the forest   [  ] 

e. B/c the scenario seems to be not realistic to me.     [  ] 

f. B/c I fear that my money would be misused (corruption)   [  ] 

g. B/c I object the way that the money is collected (it is not fair)   [  ] 

h. B/c I think that there are wrong actors involved     [  ] 
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i. Would you be willing to contribute own work effort (in working hours or 

working days) in order to preserve the forest?     

(Same situation as in Scenario I) 

j. Yes [  ] No [  ] 

k. If Yes: How many working hours would you contribute per month? Note that 

this refers to the contribution of the whole household. 

    h/m 
 

28. What would you be willing to contribute when your income was doubled? (Same 

Situation as in Scenario I) 

    PHP/y 

 

29. What would you be willing to contribute when your income was doubled? (Same 

Situation as in Scenario II) 

    PHP/y 

 

30. What would you be willing to contribute when your income was doubled? (Same 

Situation as in Scenario III) 

    PHP/y 

 

Thank you very much for participating in the questionnaire. We are grateful that you could 
sacrifice some of your precious time for our study. 
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A2. Importance-Ranking of Specific Forest Values  

 

Provided Forest Values Entire Forest    

Area i 

(Ranking Mean) 

Primary Forest 
 

(Ranking Mean) 

Secondary Forest 
 

(Ranking Mean) 

p-Value ii, iii 
 

(Welch Test) 

Lowland 
 

(Ranking Mean) 

Upland 
 

(Ranking Mean) 

p-Value 
 

(Welch Test) 

Provisioning Services 

Source of Income 1,27 0,33 1,30 7,855 E-05 *** 1,31 1,19 0,7344 

Source of Food 1,62 0,86 1,59 0,006439 *** 1,74 1,44 0,3822 

Source of Housing    
Materials 

3,62 3,02 3,09 0,8277 3,39 3,97 0,07376 * 

Source of Firewood 3,04 2,14 2,64 0,1412 2,39 4,03 1,291E-07 *** 

Source of Medicine/ 
Herbals 

3,60 3,49 3,07 0,2037 3,31 4,03 0,06099 * 

Potential Farming 2,16 1,59 2,00 0,2604 1,87 2,58 0,09097 * 

Regulating Services 

Protection of the Wa-
tershed 

4,78 4,69 3,89 1,639 E-06 *** 4,72 4,86 0,2102 

Protection from Soil 
erosion 

4,78 4,72 3,85 1,263 E-07 *** 4,70 4,89 0,06738 * 

Protection from 
Landslides 

4,86 4,74 3,89 4,614 E-07 *** 4,78 4,97 0,03956 ** 

Biodiversity 4,44 4,56 3,74 4,176 E-06 *** 4,33 4,61 0,1347 

Mitigation of Climate 
Change 

4,72 4,76 4,04 8,878 E-07 *** 4,69 4,78 0,4493 

Fresh Air 4,78 4,74 3,85 1,85 E-07 *** 4,78 4,78 1,0 
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Cultural Services 

Philippine Culture 4,56 4,61 3,72 6,807 E-07 *** 4,48 4,67 0,2642 

Recreation 2,03 1,98 1,61 0,3755 1,94 2,17 0,6392 

Aesthetic 4,33 4,43 3,54 1,185 E-04 *** 4,35 4,31 0,8466 

Future Generations 4,66 4,67 3,91 2,416 E-05 *** 4,69 4,61 0,6605 

Existence 4,53 4,57 3,76 3,862 E-06 *** 4,43 4,69 0,05848 * 

Tourism 4,77 4,80 3,82 1,299 E-09 *** 4,72 4,81 0,5704 
 

 
i The entire forest area corresponds to the area framed by the red boundaries in figure 5. The calculation of means for the entire forest area comprises the answers of the en-
tire sample (N=90). The means for primary and secondary forest rankings only comprise those respondents (from the entire sample) who indicated that they could distinguish 
between primary and secondary forests (N=68). The means of Lowland and Upland answers, on the contrary, comprise only respondents of the respective sub-samples (low-
land: N=54; upland: N=36) and merely refer to the entire forest area (no distinction between primary and secondary forest). 
ii The p-value refers to the Welch test, which investigates whether the means of two samples are equal or not. It is a variation of the t-test, which allows for sub-samples having 
different variances. The underlying null hypothesis H0 suggests that means are equal whereas the alternative hypothesis H1 suggest that means are distinct. H0 must be rejected 
if the p-value is lower than a specified error term α. If H0 is rejected, mean values significantly differ. 
iii Significant differences in sample means are indicated by  *  for α = 10%;  ** for α= 5%;  *** for α =1%. 
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