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Executive summary 

 With agriculture and tourism being the two major industry sectors in Belize, the economic 
performance and development of the country depend heavily on natural resources. Despite 
their importance for the well-being of Belizeans, natural resources are increasingly 
threatened. As many of the human activities that cause these threats are driven by lack of 
awareness of the socioeconomic importance of the resources being affected, valuation 
studies are becoming a fundamental reference for decisions to ensure the balance between 
economic, social and environmental considerations in the country’s development.  

The purpose of this guide is to assist practitioners in the application of adequate Natural 
Resources Valuation (NRV) methods to support decision making in Belize. Target users 
of the guide include practitioners from the government, civil society and private industries.  

 
Figure 1. Overview of main steps (right) and questions (left) to conduct NRV studies. 

The economic performance and development of Belize depend on increasingly 
threatened natural resources. Natural Resources Valuation studies are a fundamental 

reference for decisions that ensure the well-being of Belizeans. 



 
 

 

Chapter 1 provides general information about the context in which the guide was 
developed. Chapter 2 describes its scope of application and in Chapter 3 practitioners are 
guided through the following three steps to conduct NRV studies (Figure 1, above):  

1. defining the scope;  

2. conducting the analysis; and  

3. using the results.  

These steps encompass the basic activities that practitioners should undertake to 
complete an NRV study from its design phase to its actual use in decision making.  

Detailed guidance is provided for the application of adequate valuation methods in the 
Belizean context. The methods described in the guide are selected according to their 
applicability to estimate the economic value of the main ecosystem services – or benefits 
to people – that were identified as a priority by the experts that participated in the NRV 
training programme implemented in Belize in 2017.  

Building on existing guidelines and the review of previous NRV studies, Chapter 4 
describes the main questions that practitioners should answer in order to successfully 
apply market based methods, non-market based methods and benefit transfer. The 
application of these methods is illustrated with examples from the Wider Caribbean.  

 
Figure 2. Market and non-market valuation methods included in chapter 4 (the numbers in the boxes 

indicate the sections that describe each of these methods) 

All the methods described in the guide require either existing data (i.e. secondary data) or 
new data (i.e. primary data) in order to be used for the valuation of natural resources. As 
the final section of the guide, Chapter 5 provides practitioners with an overview of best 
practices to collect both types of data, including specific recommendations for the design 
of data collection instruments and the analysis of data gathered.   
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1 Background 
The purpose of this guide is to assist practitioners in the application of adequate Natural 
Resources Valuation (NRV) methods to support decision making in Belize. This guide is 
based on expert input and the review of relevant guidelines and NRV studies conducted in 
the country, the Caribbean region and other comparable areas elsewhere. This document 
follows on from the NRV training programme implemented in Belize in 2017, which was 
funded by the Global Environment Facility (GEF) through the Ministry of Agriculture, 
Fisheries, Forestry, the Environment, Sustainable Development and Immigration 
(MAFFESDI). 

1.1 Why is natural resources valuation important in Belize? 
With agriculture and tourism being the two major industry sectors in Belize1, the economic 
performance and development of the country depend heavily on natural resources. The 
agricultural sector relies on the capacity of ecosystems to provide freshwater as well as 
the necessary conditions for a healthy crop development. Similarly, the tourism industry 
depends on the existence of a broad range of iconic species and unique natural features 
that have positioned marine and terrestrial ecosystems of Belize as a world-class attraction 
for international visitors. 

 

 

 

 

 

Figure 3. A framework depicting 
how NRV studies can inform 
policies and interventions to 
deal with threats to ecosystems 
and ecosystem services 
(adapted from Daily et al., 2009)  

Unplanned development, unsustainable management practices, human pollution, climate 
change and other threats currently jeopardize the quantity and quality of the main natural 
resources of Belize. As many of the human activities that cause these threats are driven by 
lack of awareness of the socioeconomic importance of the resources being affected, 

                                                

 

 
1 Based on the country datasets of the World Bank (data.worldbank.org) and the World Travel 
and Tourism Council (wttc.org/datagateway). 
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valuation studies are becoming increasingly necessary to ensure the balance between 
economic, social and environmental considerations in the country’s development. 

Figure 3 illustrates how this type of insight can inform policies and interventions to deal 
with threats to ecosystems and their services. As NRV studies make the value of nature 
visible, they create insight into potential socioeconomic gains and losses associated with 
changes in quality and quantity of natural resources.  

Examples of the application of these studies include the analysis of trade-offs, 
environmental assessment of investment projects and programmes, strategic 
development planning, environmental awareness raising, and natural resource 
management. In Belize, using the information produced by NRV studies can ultimately help 
policy makers and stakeholders make informed decisions to meet multilateral 
environmental agreements and, more importantly, secure the wellbeing of Belizeans in the 
long term.  

1.2 Who are the users of the guide? 
This guide is designed to support practitioners from the government, civil society and 
private industry sectors in the implementation of NRV studies to inform decision making in 
Belize. Potential users of this guide include practitioners in the fields of climate change, 
biodiversity conservation, forestry, fisheries, agriculture, sustainable development, tourism 
and any natural resource dependent sector. Carrying out NRV research is an 
interdisciplinary task and requires the participation of experts in many of these areas. The 
necessary skills and expertise to complete an NRV study will vary according to the scope 
of the study and the valuation methods used.  

 
Photo 1. Experts that participated in the NRV training programme implemented in Belize in 2017 

The core of this guide provides orientation for practitioners to select and apply adequate 
valuation methods in the Belizean context. In general, this requires knowledge of basic 
concepts of ecology and (environmental) economics. Furthermore, experience in statistical 
analysis is necessary when applying some of the techniques described in the guide. 

The training programme implemented in Belize covered the most relevant concepts of 
(environmental) economics and ecology required to conduct NRV studies. Practitioners 
who have followed this programme, or other similar courses, are highly qualified to use this 
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guide and be part of the team of experts conducting an NRV study. The participation in 
this type of training is highly advised prior to the use of this guide. 

1.3 How is the guide organized? 
The remaining of this guide is organized in the following chapters:   

Chapter 2. Scope: This guide focuses on priority aspects for Belize, as identified by the 
experts participating in the NRV training programme in Belize in 2017. Chapter 2 describes 
the ecosystems, ecosystem services, valuation techniques and methods, and applications 
for which this guide is designed.  

Chapter 3. Main steps in NRV studies: NRV studies are more than the mere stepwise 
application of a valuation method. Defining the right scope for the analysis, using a 
coherent approach and making an appropriate use of the results are also key aspects to 
ensure the quality of the study. Chapter 3 provides general guidance on these steps of an 
NRV study, before relevant valuation methods for Belize are described in further depth. 

Chapter 4. Economic valuation methods: A set of relevant methods is presented to 
conduct the valuation of the ecosystem services selected as a priority for Belize. The 
stepwise application of each valuation method is described and illustrated with examples. 

Chapter 5. Data collection: To use the valuation methods described in the guide, 
practitioners will likely require large amounts of data. This section provides general 
recommendations on how to gather existing data (i.e. secondary data), collect new data 
(i.e. primary data) and process them to obtain robust results. 

1.4 How to use the guide? 
Although this methodological guide focuses mainly on the application of valuation 
methods, it can assist practitioners from the design to the actual implementation of NRV 
studies. Figure 4 provides specific recommendations on how to use each chapter. 

 
Figure 4. Recommendations for the use of each chapter of the methodological guide 



 
 

10 

2 Scope 
The scope of this guide is designed in accordance with the input provided by national 
experts that were part of the first cohort of participants in the NRV training programme 
implemented in Belize in 2017.  

2.1 Ecosystems and ecosystem services considered in the guide 
Throughout four training modules (i.e. homework assignments, NRV review, NRV training, 
and pilot study; Annex 1), the experts participating in the programme identified priority 
ecosystem services in Belize. Table 1 shows the classification of ecosystem services of 
the Economics of Ecosystems and Biodiversity (TEEB) (de Groot et al., 2010). As presented 
in the table, several ecosystem services were selected as a priority for the country and/or 
the study area of the pilot study that national experts developed as the final assignment of 
the NRV training program in Belize. 

Table 1. Ecosystem services selected as a priority for Belize and/or the study area of the pilot study 
conducted during the NRV training programme in 2017 (ecosystem services classification obtained from 
TEEB; de Groot et al., 2010) 

 Ecosystem service Priority for 
Belize 

Relevant for pilot 
study  

Provisioning Food X  
 Water X  
 Raw materials*  X 
 Ornamental resources   
 Genetic resources   
 Medicinal resources   
Regulating Air purification   
 Climate regulation**  X 
 Disturbance prevention or moderation *** X X 
 Regulation of water flows   
 Waste treatment   
 Erosion prevention *** X X 
 Maintaining soil fertility   
 Pollination   
 Biological control   
Supporting 
and habitat Lifecycle maintenance (especially nursery)   

 Gene pool protection   
Cultural Local recreation X X 
 Tourism (nature-based or eco-tourism) X X 
 Aesthetic information   
 Inspiration for culture, art & design   
 Spiritual experience   
 Information for cognitive development   

* In the pilot study, the analysis of this service focused on the provision of timber and non-timber forest 
products. 
** In the pilot study, climate regulation referred to the carbon sequestration capacity of ecosystems. 
*** For the pilot study, these ecosystem services were summarized as coastal protection. 
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Ecosystem services are classified into provisioning (i.e. direct material outputs from 
ecosystems), regulating (i.e. indirect benefits obtained from ecosystem processes), 
supporting and habitat (i.e. basic ecosystem processes that maintain the functions 
necessary for other services) and cultural (i.e. non-material benefits obtained from nature) 
services (Costanza et al., 2017). 

2.2 Valuation methods included in the guide 
This guide provides orientation to conduct the valuation of the ecosystem services that 
were selected as a priority in Belize and the additional services that were considered in the 
pilot study conducted in 2017. The selection of appropriate valuation methods is 
furthermore informed by the review of 51 NRV studies conducted in Belize and other 
comparable areas, and subsequent review of other guides on this topic. 

Table 2 presents an overview of the types of valuation methods which are applicable to 
value the priority ecosystem services selected by the experts that participated in the 
training programme. The description of these methods and stepwise recommendations for 
their use in Belize are provided in Chapter 4 on economic valuation methods. 

Table 2. Examples of valuation methods for different types of ecosystem services (based on van Beukering 
et al., 2007) 

 
Market based 

methods 

Non-market based 
methods 

 Revealed 
preferences 

Stated 
preferences 

Ecosystem service MP NF PF DA HP TC CV CE 
Food (especially fisheries) X X X    X X 
Water  X X    X X 
Raw materials (especially timber and 
non-timber products) X X X    X X 

Climate regulation (especially carbon 
sequestration) X      X X 

Disturbance prevention or 
moderation and erosion prevention 
(in relation to coastal protection) 

   X   X X 

Recreation (local)     X X X X 
Tourism (nature based or eco-
tourism)      X X X 

MP: market price; NF: net factor income; PF: production function, DA: damage avoided; HP: hedonic 
pricing; TC: travel cost; CV: contingent valuation; CE: choice experiment. 
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3 Main steps in NRV studies 
In this guide, the implementation of an NRV study is 
summarized in three main steps (Figure 5; right). 

This chapter provides guidance on the completion of 
these steps to conduct robust and policy-relevant NRV 
studies. It should be noted that the information 
presented in chapters 4 (economic valuation methods) 
and 5 (data collection) of the guide relates specifically to 
Step 2. 

3.1 Defining the scope of the study 
The scope of the NRV study will determine the research boundaries and thereby, the 
majority of the steps to be undertaken throughout the study. A clear definition of the scope 
is a key step in NRV research that will likely help practitioners save time and other 
resources required to complete a policy-relevant study. Figure 6 presents key steps and 
questions to compile the basic information to define the scope of the study. Each of these 
steps is described in further detail below. These descriptions have been adapted from the 
guidance provided by Waite et al. (2014) and Kosmus et al., (2012). 

 
Figure 6. Step 1 – Defining the scope: key sub-steps (left) and questions (right) (based on Waite et al., 
2014; Kosmus et al., 2012; and NRV studies conducted by the authors) 

3.1.1 Identify and describe the main issue that needs to be addressed 
Before starting the study, practitioners will likely have general knowledge of a relevant 
study area, e.g. region, province, ecosystem, management unit, etc., and in some cases, 
of a natural resource related issue to address, e.g. land and marine use conflict, lack of 
funding for nature management, overuse or overexploitation of natural resources, etc. 
Either of these serves as a starting point for the scope definition.  

The framework presented in Figure 3, in Chapter 1 of the guide, provides a useful structure 
to identify, refine and describe the main issue identified. At this stage, the framework can 
be used to answer the following relevant questions for the scope definition: 

Figure 5. Main steps in NRV studies 
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• What threats to ecosystems are part of the preliminarily identified issue or are observed 
within the relevant study area? (Figure 3: 5. Threats) 

• Which ecosystems are affected by these threats? (Figure 3: 1. Ecosystems) 

• What are the services delivered by these ecosystems? (Figure 3: 2. Services) 

• What are the values attached to the ecosystem services identified? (Figure 3: 3. Values) 

Answering these questions will provide useful insight into the geographical extent and 
complexity of the main issue identified. 

3.1.2 Determine how to address this issue with the NRV study 
Once the main issue has been identified and described, the following questions should 
guide the completion of this step: 

Is NRV a suitable approach to address the identified issue? 

Practitioners should assess whether the NRV study will effectively inform decision making 
in relation to the issue identified in the previous step. At this stage, the potential application 
and need for information about the economic value of ecosystem services should be clearly 
established. If this remains unclear, stakeholders may be consulted about the potential 
impact and use of the outcomes of the NRV study. 

How will the NRV study address the identified issue? 

Once the suitability of the study to address the issue of interest is confirmed, practitioners 
should define the research questions accordingly. Depending on the research questions, 
resources available, and the complexity and scale of the issues identified, practitioners 
may decide to conduct the valuation of all the ecosystem services identified or focus only 
on a set of key ecosystem services2. 

3.1.3 Identify relevant stakeholders and outline a strategy for their involvement 
To deliver an NRV study that is relevant for decision making, stakeholders should be 
involved from an early stage. Answering the following questions will help practitioners 
complete this step: 

Who are the stakeholders? 

Stakeholders have an interest in or might be affected by the results of the study and their 
implications (Waite et al., 2014). Relevant stakeholders include people that may experience 
gains, losses or changes in livelihood as a result of decisions involving natural resources 

                                                

 

 
2 To prioritize ecosystem services, please check the guidelines for “integrating ecosystem 
services into development planning” developed by GIZ (Kosmus et al., 2012) and/or the 
guidelines for “corporate ecosystem services review” developed by WBCSD, the Meridian 
Institute and WRI (Hanson et al., 2012).    
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(i.e. primary stakeholders), groups or individuals with power to make these decisions (i.e. 
secondary stakeholders) and those interested parties with some degree of influence in 
decision making (i.e. external stakeholders). At this point, potential users of the study and 
the main target audience should be also identified. 

How to involve stakeholders in the NRV study? 

In this step, a strategy for stakeholder engagement should be outlined. Stakeholders can 
be involved through workshops, face-to-face meetings, teleconference meetings, e-mails, 
letters, and any other means for information exchange. The most adequate communication 
means will depend on the type of stakeholders and local context. A key element to consider 
is whether stakeholders will be mainly informed, consulted, invited to actively participate 
in the study or will be offered another alternative type of involvement. These aspects should 
be revised in all the main steps of the study, i.e. scope definition, analysis and use of 
results. For detailed recommendations on how to involve stakeholders in NRV studies, 
practitioners may consult specific guidelines on this subject, such as “The BiodivERsA 
Stakeholder Engagement Hand-book” (Durham et al., 2014). 

3.2 Conducting the analysis 
After defining clear research boundaries, practitioners should ensure that the analysis 
considers adequate techniques and methods, is based on sound data and provides 
relevant outcomes for decision support. The key steps and questions described below 
(Figure 7) provide a general outline to conduct the analysis. Chapters 4 and 5 of the guide 
provide detailed information on how to apply adequate valuation techniques and best 
practices for data collection, respectively.  

 
Figure 7. Step 2 – Conducting the analysis: key sub-steps (left) and questions (right) (based on Waite et 
al., 2014 and NRV studies conducted by the authors) 
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3.2.1 Choose adequate methods to conduct the valuation 
As described in Chapter 4, there are different methods to value ecosystem services. Every 
method has a specific purpose and scope of application. Different valuation methods may 
differ in terms of data requirements, complexity and uncertainties in the estimates 
produced. Therefore, practitioners should be careful in selecting an adequate approach to 
achieve the objective of the study. The following questions can guide this process: 

What types of values are relevant for the study? 

Ecosystem services can be assigned different types of value. The value of ecosystem 
services may reflect their current use (i.e. direct or indirect use value), their possible future 
use (i.e. option value), their importance as legacy for future generations (i.e. bequest value) 
or their intrinsic importance (i.e. existence value). Depending on the type of value to be 
assessed and whether this is reflected in market transactions, practitioners may choose a 
specific approach as the most appropriate for the study. Use values are often reflected in 
market transaction and hence, these can be estimated through methods that use market 
costs and prices as indicators of value. Bequest or existence values, on the other hand, 
can be barely observed in market transactions and in most cases, they need to be elicited 
through non-market based approaches such as stated preference methods. Chapter 4 
provides detailed information on each of these approaches and their corresponding 
valuation methods. 

What is the intended use of the results? 

In this step, practitioners should consider who will use the results of the study, for what 
purpose and how accurate should the results be. The application of a particular method 
will be associated with particular uncertainties and practitioners should determine whether 
these are acceptable to inform decision making or not. The valuation method chosen 
should be coherent with the objective of the study and should be sufficiently accurate to 
inform decision-makers in relation to the main issue identified. For example, campaigns to 
raise awareness on the value of ecosystems to society might not always require estimates 
that are as precise as those used for the definition of compensations or fines for 
environmental damage. As opposed to methods based on primary data, the benefit 
transfer method is likely a more cost-effective option for studies that do not demand highly 
precise estimates.  

What practical limitations can affect the application of the preliminarily selected methods? 

The selection of the best valuation method is often limited by the availability of data, time 
and financial resources. To select a specific method, practitioners should assess whether 
its application is feasible given the limitations of the local context and the scope of the 
study. 

3.2.2 Collect and analyse biophysical and socioeconomic data 
When collecting and analysing data for the NRV study, practitioners should be able to 
answer the following questions: 
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What type of data is required for the analysis? 

The type of data that should be collected may vary according to the valuation methods 
selected for the analysis. Waite et al. (2014) distinguish three main types of data, namely: 
data on market prices; socioeconomic and environmental information related to 
ecosystems and ecosystem services; and preference data. In this step, practitioners may 
also specify different data formats required, such as spatial data or time series, or other 
aspects such as geographical scale or year of collection.  

What are the relevant data sources and suitable data collection instruments for the study? 

The sources of data and suitable data collection instruments differ between different types 
of data. For the data collection, reliable sources of existing data should be identified and, 
when necessary, suitable instruments to collect new data should be developed and 
applied. Chapter 5 provides further guidance on these aspects. 

What are the best practices to conduct the analysis? 

Before conducting the analysis, guidelines and other studies should be reviewed in order 
to identify adequate practices and the most recent developments in the application of the 
valuation methods selected. Figure 8 gives an overview of the Belizean NRV studies 
identified by the participants in the NRV training programme in 2017. To guide practitioners 
throughout the analysis, Chapter 4 describes the general steps for the implementation of 
each valuation method and illustrates them with examples from Belize and the Caribbean 
region. Furthermore, Chapter 5 gives advice on best practices for data collection. 

What are the uncertainties associated with the analysis? 

In NRV studies, it is common to deal with uncertainty regarding the impact of human 
actions on ecosystems (i.e. scientific uncertainty), human preferences (i.e. behavioural 
uncertainty) and the effects of ecosystem service changes on human wellbeing (i.e. value 
uncertainty). When conducting the analysis, uncertainties should be accounted for through 
a transparent reporting and dealt with by using one of the following options: probabilistic 
analysis of uncertain variables, scenarios of outcomes and cost estimates, or sensitivity 
analysis (Waite et al., 2014). 
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Figure 8. Map of NRV studies in Belize (based on the review conducted by participants in the NRV training programme implemented in Belize in 2017) 
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3.2.3 Develop and apply relevant decision support tools  
Estimates of ecosystem service value can serve as input for different decision support tools 
such as cost-benefit, multicriteria and spatial-temporal analysis. To select an adequate 
tool, practitioners should make sure that its application follows the objective of the study 
and therefore provides relevant information for policy and decision makers. The chosen 
tool should be coherent with the objective of the study and sufficiently accurate to inform 
decision-makers in relation to the main issue identified.  

Every decision support tool will be associated with particular uncertainties. Practitioners 
should determine whether these uncertainties are acceptable within the scope of the study 
and report thoroughly and transparently on them. 

The development and use of a decision support tool is subject to similar considerations as 
the application of a particular valuation method. This process can be guided by the 
following questions: 

• What is the intended use of the decision support tool? 

• What practical limitations can affect the application of the decision support tool? 

• What type of data is required? 

• What are the relevant data sources and suitable data collection instruments to inform 
the application of the decision support tool? 

• What are the uncertainties associated with the application of the decision support tool? 

For further guidance on the development and application of decision support tools in NRV 
studies, see van Beukering et al. (2007), Chapter 7, and Waite et al. (2014), Section II, Step 
2.6.  

3.3 Using the results 
Once the analysis has been completed, the valuation methods and results should become 
part of a technical report or research paper. This type of report will allow other practitioners 
and researchers to examine the results and replicate the study. In addition, other non-
technical, summarized and tailor-made communication products will help reach relevant 
stakeholders to effectively inform decision making around the issue of interest (Waite et 
al., 2014). To make sure that the results reach the target audience, practitioners should 
consider the key steps described below (Figure 9). 

 
Figure 9. Step 3 – Using the results: key sub-steps (left) and questions (right) (based on Waite et al., 2014 
and NRV studies conducted by the authors) 
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3.3.1 Synthesise results into tailored products for the target audience 
A clear definition of the target audience is a key aspect to consider before developing any 
communication products. If circumstances have changed throughout the study, the 
stakeholders identified as the target audience may be revised and changed. Depending on 
the findings, some stakeholders might become part of the target audience despite not 
being considered at the beginning of the study. After revising the list of stakeholders and 
decision makers selected as target audience, practitioners should answer the following 
questions: 

What type of information is relevant for the target audience? 

The selection of adequate information to effectively communicate the results of the study 
should be informed by previous stakeholder consultations on what drives the decision-
making processes they are involved in. Possible information to communicate to the target 
audience include the following: 

• Estimates of economic value per ecosystem service. 
• Aggregated estimate of economic value of all ecosystem services (i.e. total economic 

value). 
• Baseline estimates of economic value of ecosystem services (e.g. for the current 

year). 
• Annual change and trends in economic value of ecosystem services. 
• Net present value (i.e. discounted sum of the annual costs and benefits over a given 

timeframe). 
• Other meaningful metrics for the target audience, e.g. GDP, employment, income 

associated with ecosystem services. 
Using different policy scenarios might help deal with uncertainty regarding future changes 
and present a robust case to relevant stakeholders (Box 1). To present information about 
the economic value of ecosystem services over a specific period of time, practitioners 
should consider the use of a discount rate that is acceptable for the target audience (For 
additional information on this topic, see Gowdy et al., 2010). 

The use of spatial information will likely help communicate the findings of NRV studies 
more effectively. Spatially explicit results will be particularly needed when dealing with 
issues such as land and marine use conflicts. 

Box 1. Example of the use of NRV results for integrated planning in Belize (Rosenthal et al., 2014) 

Belize is rich in diversity of habitats and attractions such as coastal plains and lagoons, 
offshore atolls, seagrass beds, mangrove forests, over 300 cayes and the second 
longest unbroken barrier reef in the world. Tourism in Belize is an important economic 
activity that brings around 900,000 visitors per year to enjoy these unique attractions. In 
addition, these coastal ecosystems support commercial, recreational and subsistence 
fisheries. 

Despite the importance of these resources for the country, there is a lack of integrated 
coastal planning. To address this issue, the Coastal Zone Management Authority and 
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Box 1. Example of the use of NRV results for integrated planning in Belize (Rosenthal et al., 2014) 

Institute (CZMAI) partnered with WWF and the Natural Capital Project to develop a 
management plan that was scientifically and economically sound. They used the InVEST 
software to map and value coastal and marine ecosystem services in the present and in 
the future under the following three different scenarios (figure below):  

1) Conservation. This scenario described a long-term vision of ecological health through 
environmental preservation of ecosystems through 2025. 

2) Development. This scenario presented a vision of economic development based on 
the use of natural resources and urban expansion through 2025.  

3) Informed management. This scenario referred to the sustainable development of 
coastal resources through 2025. Here, environmental conservation goals and current 
needs for coastal development and marine activities were aligned to maximize economic 
returns, minimize environmental impacts, and when possible, enhance ecological health. 

Coastal ecosystems in the 
country were estimated to 
protect the shore from erosion 
for about US$2.5 billion ($5 
billion BZD) in damage each year 
and support the extraction of 
around 520,000 pounds of 
lobster annually.  

The study showed that although 
the “development” scenario 
would bring high revenues, it 

would also lead to a reduction of seagrass beds and coral reefs area for about 10%, and 
to a significant loss of fishing habitats. The conservation scenario, on the other hand, 
would lead to an increase of 50% in fishing revenues, but activities like tourism would 
barely grow. The “informed management” scenario led to the best results, in which 
tourism and fishing revenues would increase substantially and the coastal areas under 
protection would increase by around 50%.  

 

What type of actions and products will help communicate the results more effectively? 

Communicating the NRV results to the target audience effectively is linked to different type 
of actions and products that valuation practitioners can develop. For example, focusing on 
simple and practical aspects of the NRV study is key to communicate the main message 
to a non-technical audience without missing the core of the analysis.  

The relationship established with different stakeholders throughout the NRV study will 
contribute to properly communicate its results. The involvement of decision makers and 
other stakeholders is fundamental at all stages of the NRV study and helps ensure that the 
study is effectively used to address the main issues identified. Stakeholder participation in 
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research activities (i.e. co-production) tends to improve the relevance, credibility and 
legitimacy of NRV studies and leads to greatest influence on users and beneficiaries 
(Durham et al., 2014; Waite et al., 2014). For detailed recommendations on how to engage 
with stakeholders, practitioners may consult specific guidelines on this subject, such as 
“The BiodivERsA Stakeholder Engagement Hand-book” (Durham et al., 2014). 

Considering the continuous growth of valuation literature, online databases and platforms 
can help reach a broader audience and increase the impact of the NRV study. The results 
of NRV studies can assist others to conduct their own analysis. Some of the recommended 
online databases are the following (Waite et al., 2014): 

• Marine Ecosystem Services Partnership (MESP). 

• Environmental Valuation Reference Inventory (EVRI). 

• Ecosystem Service Valuation Database (ESVD). 

• Caribbean Large Marine Ecosystem (CLME) Information Management System. 

• Earth Economics: Ecosystem Valuation Toolkit (EVT). 

• Catalogue of Assessments on Biodiversity and Ecosystem Services. 

• National Ocean Economics Program (NOEP). 

Furthermore, the relevant information for the target audience can be summarized and 
compiled in several communication products. Depending on the target audience and 
purpose of the study, practitioners may consider some of the following examples of 
products (Waite et al., 2014): 

• Technical reports 
• Policy briefs 
• Brochures 
• Posters 
• Presentations to public, executive councils and key stakeholders 
• Short films or documentaries 
• Newsletters 
• Press releases 
• Infographics 
• Websites 

These products should include information and metrics (e.g. GDP, income, damages 
avoided, employment, etc.) that are relevant and will get the attention of the target 
audience. The relevant information for the target audience can be obtained through 
stakeholder engagement (Durham et al., 2014). 

3.3.2 Disseminate the results 
To address the main issue of interest, the results and products of the study first need to 
reach the target audience effectively. Therefore, the authors and/or other users of the NRV 
study should answer the following question: 
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What are the best channels to reach the target audience? 

Depending on the audience, there will be diverse channels to communicate the findings of 
the study, such as the following examples (Waite et al., 2014): 

• Traditional and social media 
• Stakeholder workshops or other public meetings or events 
• Private meetings with stakeholders and decision makers 
• Conferences and events about the topic or issues addressed by the study 
• Information campaigns (e.g. advertisements) 
• Tourist and environmental education 
• Websites 

It should be noted that some of these channels will support more in-depth technical 
information (e.g. private meetings, conferences and workshops) than others (e.g. 
advertisements as part of public campaigns). 

  



 
 

23 

4 Economic valuation methods 
This chapter provides guidance for the valuation of ecosystem services in Belize. Economic 
valuations can be conducted through a variety of methods. The valuation methods 
presented in this guide are grouped into either market oriented or non-market oriented 
methods (Figure 10). 

 
Figure 10. Market and non-market valuation methods included in this chapter (the numbers in the boxes 

indicate the sections that describe each method) 

As described in Chapter 3, the selection of an adequate method depends, amongst other 
factors, on the type of value of the ecosystem services to be assessed through the NRV 
study. Box 2 describes the total economic value and the different types of value. 

Box 2. Types of value and total economic value 

The value associated with a given ecosystem or ecosystem service reflects what people 
are willing to trade-off in order to conserve the benefits they obtain from it. These 
different trade-offs are reflected in various types of values. Use values include the direct 
use of provisioning goods and services, and the indirect use of regulating services. Non-
use values, on the other hand, include the value people place on protecting nature for 
future use (option value) or for ethical reasons (bequest and existence value). The 
aggregation of all these use and non-use values is called total economic value as 
presented in the following figure (De Groot et al., 2010): 
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Box 2. Types of value and total economic value 

 

The selection of adequate valuation methods and techniques depends on the types of 
value assigned to a given ecosystem and/or its services, and on other factors such as 
the purpose of the study and data availability. Provisioning services can be valued using 
direct market methods, although non-market methods are likely suitable when potential 
future changes in quality/quantity are to be valued; Regulating services can be valued 
using indirect market methods, but when future changes are to be valued non-market 
methods can be applied; Cultural services are most often valued with non-market 
methods as these are not traded in markets (Koetse et al., 2015). 

The following sections of the guide provide orientation on the application of each of these 
methods. Most of the guidance provided in this regard is based on the methodological 
guides “Valuing the Environment in Small Islands” (van Beukering et al., 2007) and “Coastal 
Capital: Ecosystem Valuation for Decision Making in the Caribbean” (Waite et al., 2014). 
Additional insight obtained from the assignments completed by participants in the training 
programme and the review of other NRV studies is included to complement the steps 
recommended in other guides. For a summary of the main questions that practitioners 
should answer to use each of the methods described below, see Annex 2. 

4.1 Market based methods for natural resources valuation 
Some ecosystem services can be valued with market valuation methods. This section 
provides guidance on the application of the following market-based methods: market 
prices, net factor income, production function, damage cost avoided and replacement 
cost. These methods have been selected according to their suitability to assess the priority 
ecosystems and ecosystem services identified in Belize. 

4.1.1 Market price 
One of the simplest ways to value goods or services is looking at the market price. In the 
case of ecosystem goods and services, marketed products such as food, timber and fish 
can be valued based on the price they are traded for (Koetse et al., 2015). 
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Figure 11. Example of monetary value of fish in the supply chain based on market price: A) marine 

ecosystem; B) ecosystem service: food provisioning (fish); C) fish caught by local fisher folks; D) fish sold 
in local fish market; E) fish price paid by consumers 

The market price method makes use of available information about prices so it is relatively 
easy to apply, it does not require many assumptions, it is based on actual consumer 
preferences and it can be applied through simple modelling. Nevertheless, this method has 
disadvantages too. Not all goods and services are directly traded in the market so 
information about prices is sometimes not available. In addition, market failures (taxes, 
subsidies, government controlled prices, imperfect information, non-competitive markets) 
can negatively influence available information about price, and thereby lead to estimates 
that do not reflect the true social and economic values. Thus, it is necessary to be aware 
of these market failures to recognize where market prices are not reliable (van Beukering 
et al., 2007). 

Stepwise guidance to apply the market price method 

According to van Beukering et al. (2007), to value ecosystem goods and services through 
the market price method, practitioners should answer the following questions: 

1. What is the quantity of the good or service to be valued? If there are changes in 
quantity, specify them. 

2. What is the existing data on the market price? In case of distorted prices for goods 
or services, this must be corrected by comparing them with undistorted prices.  

3. What is the market value of the ecosystem service? To determine it, apply the 
following formula: 

Market value = price x quantity of the marketed ecosystem good or service 

Data to apply the market price method can be obtained from official sources such as 
government statistics, surveys and market research studies. If data were not available, it 
can be collected by means of a survey applied to consumers and producers. Box 1 
provides an example of the application of the market price method in Belize. 
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In Belize, the market price method is frequently used as an inexpensive approach to 
promptly assess the value of ecosystem goods and services traded in the market. This is 
based on its technical simplicity and low data requirements, which are often filled with 
existing data that can be easily obtained. As mentioned, the main drawback of this method 
is that it provides a partial perspective of the true value of services and goods based only 
on price and quantities used. 

Examples of potential applications of the market price method in Belize include the 
estimation of the socioeconomic value of carbon sequestration and, in the absence of 
estimates of production costs, of food products, timber, firewood, and other non-timber 
products obtained from terrestrial ecosystems. Uncertainties and weaknesses of this 
method should be fully reported when applying this method. If information about 
production costs is available for the analysis, an alternative approach (e.g. net factor 
income) is highly recommended. 

Box 3.   Example of the market price method to estimate the value of commercial fisheries in Belize 
(Cooper et al., 2009). 

This NRV study used the market price method to value the commercial fisheries directly 
dependent on mangroves or coral reefs. Species such as snappers (Lutjanidae), 
groupers (Serranidae), parrotfish (Scaridae), squirrelfish (Holocentridae), and lobster 
(Panulirus argus) were considered in the economic assessment. 

The revenues from commercial fisheries were divided into 3 different categories: 1) 
export sales through fishermen´s cooperatives, 2) local sales through fishermen´s 
cooperatives and 3) local fish sales (i.e. sales to restaurants, market sales and 
subsistence use). In addition, the added value of fish processing was also estimated. 

The information about sales of cooperatives was provided by fishermen and data on 
local fish sales was collected from other studies and expert consultations.  

The total revenue of the fishing industry in terms of production and processing was 
estimated, based on the market price of fish, in a range between US$14 and $16 million 
per year. From this, approximately US$3 and US$13 million correspond to mangrove 
and coral reef fish species, respectively.  

4.1.2 Net factor income 
This method estimates the economic contribution of an ecosystem service as an input in 
the production of a marketed good or service. The word input refers to intrinsic ecosystem 
features that support the provision of services. For instance, coral reefs can be considered 
inputs for dive related tourism, whales for whale-watching boat tours and waterfalls for 
adventure tourism. The value of the ecosystem service is calculated as the difference 
between revenues and overhead costs associated to the supply of a specific good or 
service. For instance, the value of timber in a forest should be calculated as the revenue 
received from selling the timber, minus labour, equipment, fuel and other costs incurred in 
extracting the timber. This method is commonly applied to the valuation of ecosystem 
services that support activities such as tourism and fisheries (van Beukering et al., 2007). 
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Figure 12. Example of monetary valuation of recreation in coral reefs through the net factor income 

method. A) Coral reef ecosystems; B) revenue from diving trips; C) costs of diving equipment; D) costs of 
labour (e.g. dive instructor). 

Stepwise guidance to apply the net factor income method 

To value ecosystem services through the net factor income method, practitioners should 
answer the following questions: 

1. What ecosystem inputs support the delivery of the ecosystem service? Examples 
of ecosystem inputs include the area of ecosystems, species, chemical structure, 
vegetation cover, coral cover, etc. 

2. What is the revenue obtained from the delivery of the ecosystem service? The 
revenue is often calculated by using the following formula: 

Revenue = output x market price 

In NRV studies, ecosystem outputs are for instance number of diving trips, whale 
watching trips, the products traded in the market (fish, timber, charcoal), etc. 

3. What are the costs of production that enable the use of the ecosystem service? 
The sum of the costs of production can be estimated by using the following 
formula: 

!"	$	%
&
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Where: 
X: Input 
I: amount of input x 
P: unit price of input x 

4. What is the economic value of the ecosystem service? Based on the estimates 
obtained from the answers to the previous two questions, the economic value can 
be calculated as follows: 

Economic value (or net factor income) = revenue – costs of production 
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If data on production costs is available, the net factor income method should be 
preferred over the market price method. The net factor income method can be used to 
value the same ecosystem goods and services as the market price method, but it 
provides more realistic estimates than the latter. In Belize, the net factor income 
method is furthermore useful to value natural attributes that make Belize an important 
tourist destination in the Caribbean. 

Box 4. Example of application of the net factor income method to estimate the socioeconomic value of 
fisheries and cosmetic products obtained from coral reefs in the Cayman Islands (Guzmán et al., 2017) 

To assess the importance of marine and coastal ecosystems for human wellbeing in the 
Cayman Islands, this study estimated the economic value of seven ecosystem services 
obtained from coral reefs, mangroves, seagrasses and beaches. The net factor income 
method was used to assess the socioeconomic value of coral reef fisheries for the local 
consumption and soft coral extracted for cosmetic products.  

Reef fisheries 

People in the Cayman Islands fish for recreation, subsistence and commercial purposes. 
In this study, the economic valuation of local fisheries focused on the value of reef-fish 
as a production factor in the local supply chain.  

Estimates of the reef fish catch were obtained from previous research and extrapolated 
to the year of the study, fish prices were collected through consultations with fishermen 
and fishing costs were estimated with average values estimated in other Caribbean 
islands. By subtracting the costs from the total revenue associated with reef fish catch, 
the value of reef fisheries was estimated at approximately US$2.3 million (CI$1.9 million) 
per year. 

Cosmetic products 

Using Caribbean Sea Whips (Plexaura 
homomalla) harvested in the Cayman Islands, 
a cosmetic company produces black-sea rod 
oil (BSRO), which is in turn used to produce a 
cosmetic eyelash growth and maintenance 
serum. The company reached an 
understanding with the Cayman Islands 
Government to harvest a sustainable amount 
of coral in exchange for Royalties.  

The maximum permitted harvest of wet coral was estimated to provide between 30 g 
and 300 g of BSRO per year. The cosmetic products derived from BSRO contain 0.5 mg 
of BSRO and, when the study was conducted, had a price of US$75 per piece. Average 
values for the cosmetic industry were used to estimate the production costs. Based on 
this information, the economic value of this ecosystem service (i.e. net income) for the 
cosmetic company was estimated in a range between US$0.9 and US$9 million per year. 
In addition, the value created through Royalties was estimated in a range between 
US$0.7 and 4.3 million per year.    

65%
$0.9-$9 million 

per year

35%
$0.7-4.6 million 

per year

Net income for
the cosmetic 

company

Royalties
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4.1.3 Production function 
The production function method estimates the economic contribution of an ecosystem 
service to the value of a final good or service by showing the functional relationship 
between inputs and outputs. For instance, a decrease in coffee harvest area may result in 
a decrease of the harvested coffee grain or in an increase in the number of hours spent 
harvesting a given quantity. Thus, the output changes because of input changes (van 
Beukering et al., 2007; Koetse et al., 2015).  

Although this is a robust approach to assess several ecosystem services, it requires large 
amount of data and is limited to estimate the value of ecosystem services as inputs in the 
production of marketed goods (Koetse et al., 2015). 

 
Figure 13. Example of changes considered to apply the production function method: fish production in a 

healthy mangrove (left) and degraded mangrove (right)  

Stepwise guidance to apply the production function  

To apply this method, practitioners should address the following questions (van Beukering 
et al., 2007): 

1. What ecosystem inputs support the delivery of the ecosystem service? Examples 
of ecosystem inputs include the area of ecosystems, species, chemical structure, 
vegetation cover, coral cover, etc. 

2. What is the production function that explains the supply of the ecosystem service? 
Based on statistical analysis, the production function should reflect the relationship 
between production inputs (i.e. ecosystem inputs and others such as labour) and 
outputs (e.g. quantity of the selected ecosystem service) 

3. What is the revenue from production processes in the ecosystems being analysed? 

Original revenue = output x market price 

4. What are the costs of production? 

*+,-,	+.	%/+01*-"+2	 = 	!"' × 5'
&

'()
 

Where: 
X: Input 
I: amount of input x 
P: unit price of input x 
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5. What are the net revenues before any change in ecosystem input? This 
corresponds to the difference between the values estimated in steps 4 and 5 using 
baseline input and output levels, as shown in the following formula: 

Net revenues = Original revenue – costs of production 

6. What are the net revenues after the change in ecosystem input? To estimate this, 
answer the same questions as in 3, 4 and 5, but using the input and output levels 
after the change in ecosystem input and output. The ecosystem inputs and outputs 
are the same as those included in the production function. 

7. What is the change in net revenues?   

Change in net revenues = net revenues – original net revenues 

In Belize, the production function method has most extensively been applied through 
spatially explicit models, such as InVEST. Its use is recommended to explore how physical 
changes in an ecosystem are likely to affect the provision of an ecosystem service. An 
example of this is the effect of different land use change scenarios on the supply of 
ecosystem services. It should be noted that the application of the method requires 
substantial data, time and advanced skills for the use of ecological models. 

4.1.4 Damage cost avoided 
The damage cost avoided method uses the cost of incurred actions to avoid damages or 
the value of assets protected as a measure to value the benefits provided by an ecosystem. 
This is an adequate method to value ecosystems that provide natural protection features. 
It is important to take into account that in most cases the estimates of avoided damages 
remain hypothetical. Even when those damages have occurred, and valuations are based 
on real data, it is difficult to relate those damages with changes in the ecosystem status. 
Nevertheless, this method constitutes a straightforward approach to estimate the value of 
natural protection services (van Beukering et al., 2007). 

 
Figure 14. Example of damage cost avoided: avoided damages by flooding due to water retention by the 

forest (left) vs flooding (right) (adapted from van Beukering et al., 2007) 

Stepwise guidance to apply the damage cost avoided  

To apply this method, practitioners should answer the following questions (van Beukering 
et al., 2007): 
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1. What are the protective services offered by the ecosystem and to what extent the 
protection level can change as a consequence of ecosystem losses? 

2. What are the effects of this change in the level of protection and what is the scope 
of the analysis? Changes in the level of protection by ecosystems may have effects 
on human health, human population, public infrastructure, real estate and 
productive sectors such as agriculture or fisheries. The scope of the analysis is 
determined by the physical boundaries of these effects. 

3. What is the scale (refers to spatial extent: local, national, regional, etc.) of the 
damage that derives from the ecosystem loss? 

4. What are the costs of the damages according to the value of assets at risk? 
Examples of assets that might be at risk include private properties, public 
buildings, vessels, aircrafts, and transport infrastructure such as roads, highways, 
pipelines, airports and ports. 

In Belize, the damage cost avoided method is recommended for the valuation of coastal 
protection services provided by key ecosystems such as mangroves and coral reefs. the 
valuation of coastal protection through this method is especially relevant to inform spatial 
planning decisions and reduce the vulnerability of Belize to extreme events such as 
hurricanes and floods. 

Box 5. Example of use of the damage cost avoided method to estimate the value of shoreline protection 
in Belize (Cooper et al., 2009). 

This study estimated the coastal protection value of coral reefs and mangroves in Belize. 
These ecosystems play an important role protecting the shoreline by diminishing the 
wave energy. The study adapted the methodology designed by the Ministry of Marine 
Affairs (IMA) and the World Research Institute (WRI) in Trinidad and Tobago to be applied 
in Eastern Caribbean (Cooper et al., 2009). 

The aim was to estimate the economic value of avoided damages on properties due to 
the presence and the absence of coral reefs and mangroves during a given storm 
(Cooper et al., 2009). The methodology consisted of five steps: 

1. Identification of vulnerable areas to wave-induced erosion and storm damage. 
Vulnerable areas correspond to those situated within 1 km of the coast and lower than 
the combined height of the storm surge and wave height expected during a 25-year 
storm event (5 m in the case of Belize). 

2. Identification of coastal areas protected by coral and mangrove ecosystem. In 
Belize, even though reef barriers and atolls are far from the coast, they have a positive 
effect attenuating the wave energy throughout the coast and protecting the cayes. 
Mangroves were considered to protect coastal areas at a maximum distance of 50 m. 

3. Estimation of the relative stability (or resistance to erosion) of the coastline 
based on a range of physical factors (e.g. coastal geomorphology, wave energy, 
frequency of hurricane events, geology, among others). Each of the factors was 
assigned a range value of contribution to coastline stability between 0 (lowest) and 4 
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Box 5. Example of use of the damage cost avoided method to estimate the value of shoreline protection 
in Belize (Cooper et al., 2009). 

(highest). The total sum of the factors was used as the relative contribution of coral reefs 
and mangroves to coastline stability.  

4. Determine the share of coastline stability attributed to coral reefs and 
mangroves. Through spatial analysis, the area of mangroves and reef barriers that have 
influence on a certain location was estimated. The percentage of change in coastline 
stability, when removing mangroves and/or coral reef, was then compared based on the 
sum of factors used in step 3.  

5. Estimation of the damages avoided due to the presence of coral reefs and 
mangroves in vulnerable areas based on the value of property (land and build 
structures). Average property values were grouped into areas within the 100 m from the 
coast and other areas further inland. The values were finally aggregated. The average 
property values in areas classified as vulnerable and protected by coral reefs and/or 
mangroves were multiplied by their corresponding share of coastal protection. The sum 
of these values was finally multiplied by 4%, which is the probability of the 25-year storm 
event in a given year. 

4.1.5 Replacement cost 
This method uses the cost of replacing an ecosystem service, often by human-made 
infrastructure, as an estimate of the economic value of that service (Freeman, 2003; Waite 
et al., 2014). This method is adequate for valuing ecosystem services that have equivalent 
human made infrastructure (van Beukering et al., 2007). For instance, the function of 
mangrove ecosystems might be partly replaced by human-made infrastructure to prevent 
coastal erosion. 

An advantage of the cost replacement method is that is easy and cheap to apply because 
it does not require extensive surveys or complex statistical analysis (van Beukering et al., 
2007). The weaknesses of this method arise from the fact that human-made infrastructure 
rarely replaces the function of an ecosystem and the services it provides to a full extent. 
Therefore, if the infrastructure used provides fewer services than the ecosystem being 
replaced then the value of the ecosystem will be underestimated. Moreover, as this method 
does not consider people´s preferences for the valued ecosystem services, it does not 
produce an entirely correct measure of the economic value of an ecosystem and its 
services (van Beukering et al., 2007). 
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Figure 15. Example of replacement cost: natural reservoir (left) vs human made infrastructure (right) 

(adapted from van Beukering et al., 2007) 

Stepwise guidance to apply the replacement cost  

The following questions will guide practitioners through the application of this method: 

1. What are the ecosystem services to be valued and at which scale (spatial extent) 
are they utilised? 

2. What type of human-made infrastructure can be used as a substitute for the 
ecosystem services identified in the previous question? The infrastructure 
considered in the analysis must provide equivalent services to those ecosystem 
services being replaced and it should be a feasible option within the context of the 
area. 

3. What are the replacement costs of the ecosystem services identified in question 1? 
This corresponds to the costs of the selected human-made infrastructure, based 
on secondary data or information provided by experts. 

Although the replacement cost method has not been extensively applied in Belize, its use 
can be recommended for the valuation of ecosystem services such as water supply, water 
storage and coastal protection. 

Box 6. Estimating the value of water supply by replacing a network of springs with human made 
infrastructure in Monserrat (van Beukering et al., 2008). 

Water supply in Monserrat is provided by a network of 9 springs in the Centre Hills. There 
are 18 tank reservoirs around the island and about 80% of extracted water is used for 
public supply. Depending on the level of supply and utilisation, the remaining 20% flows 
into ghauts. Van Beukering et al. (2008) estimated the value of the water supply service 
in its current state through following steps: 

1. The quality, volume and reliability of water supply currently provided by the Centre 
Hills was quantified. 

2. The quality, volume and reliability of water supply if extensive deforestation 
occurred was quantified. 
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Box 6. Estimating the value of water supply by replacing a network of springs with human made 
infrastructure in Monserrat (van Beukering et al., 2008). 

3. The cheapest option for returning the original level of water supply from the 
degraded level was identified. 

4. The construction and operation costs of the replacement infrastructure were 
estimated. 

The amount of water provided by the Centre Hills was estimated at 665 million litres per 
year. If the forest of Centre Hills were completely cleared, the water volume was 
estimated to decrease to 166 million litres per year. The chosen technology to replace 
the water supplied by the Centre Hills was reverse osmosis desalination. In this study, 
only direct costs for implementing the desalination technology were estimated (i.e. 
construction, operation and maintenance costs). Indirect costs were not considered 
(CO2 emissions, impacts on the marine environment due to increases in salinity, etc.).  

Taking the average values from 23 different studies, the authors estimated a unit cost of 
US$1.16 per 1,000 litres of water produced. The replacement cost of the water supplied 
by the Centre Hills under deforestation was thereby estimated at US$423,000 per year. 

 

4.2 Non-market based approaches  
In the absence of a market for the ecosystem services under analysis, the economic 
valuation should follow a non-market based approach (van Beukering et al., 2007; Koetse 
et al., 2015). This type of approach is useful to elicit the economic value of a service either 
from actual consumer or producer behaviour (i.e. revealed preference methods) or from 
people’s statements on their preferences under hypothetical situations (i.e. stated 
preference methods). 

The revealed preferences category includes the travel cost and the hedonic pricing 
methods. Stated preference methods, on the other hand, correspond to the contingent 
valuation and the choice experiment methods. 

4.2.1 Hedonic pricing 
This method is used to value environmental attributes that influence the price of residential 
properties. For instance, a house that is close to a nature reserve and has an aesthetically 
pleasant view is more expensive than a similar house located near to an industrial area. 
Statistical regression methods and real estate markets are used in the hedonic pricing 
method to determine property values associated with natural assets that may influence the 
value of properties. The following attributes should be taken into account: 

• Structural attributes (e.g. age of the house, number of bedrooms, backyard space). 

• Neighbourhood attributes (e.g. schools around, safety, population demographics). 

• Environmental attributes (e.g. air quality, proximity to natural areas, proximity to 
dumping sites) that may influence the value of properties (van Beukering et al., 
2007). 
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Figure 16. Example of usage of the hedonic pricing method. The illustrations depict hypothetical 

differences in property values of a house located in an industrial area (left), in an area with no nature, 
industries or roads (middle) and in a natural area (right) (van Beukering et al., 2007) 

Stepwise guidance to apply hedonic pricing 

According to van Beukering et al. (2007), to apply the hedonic pricing method practitioners 
should answer the following questions: 

1. What are the ecosystem services under consideration? 

2. What data is available in relation to property sales in the region of the natural area 
being valued? These data correspond to house prices, locations, accessibility and 
attributes (structural, neighbourhood, environmental). 

3. What function explains the correlation (if any) between house prices and property 
characteristics, including the distance to the natural area? The function must 
indicate the differences in value of a property close to a natural area compared 
with a property located further away. 

Considering the abundant new residential developments in coastal zones of Belize, the 
application of the hedonic pricing method is recommended when assessing the added 
value provided to real estate in relation to ecosystems that provide opportunities for local 
recreation, have aesthetic value, or determine other type of improvements in the well-being 
of residents. 

Box 7. Example of the hedonic pricing method to estimate the value of properties based on its proximity 
to coral reefs and mangroves in Cayman Islands). 

Marine ecosystems are an important amenity to properties in the Cayman Islands. In this 
study, the distance to natural areas was statistically analysed, in comparison to other 
attributes of residential properties, to assess the effect of this parameter on real estate 
prices. The following house attributes were considered in the hedonic pricing analysis: 
size, number of bedrooms and bathrooms, type of view, beach and waterfront view, and 
the distance from ecosystems and other sites (i.e. coral reefs, mangroves, canals and 
the coast).  
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Box 7. Example of the hedonic pricing method to estimate the value of properties based on its proximity 
to coral reefs and mangroves in Cayman Islands). 

The map in the figure 
shows the location of 
houses and the relevant 
ecosystem types for the 
hedonic pricing analysis 
on Grand Cayman.  

Based on a database with 
around 700 real estate 
transactions on Grand 
Cayman, it was estimated 
that the proximity to 
mangrove areas, beaches 

and waterfronts were all positively correlated to property prices (after controlling for 
other explanatory variables). This indicated that marine ecosystems contribute to higher 
property values in the Cayman Islands. 

To calculate the amenity value associated with the distance of houses to mangroves, 
the hedonic pricing function was applied to the dataset provided by the Cayman Islands 
Real Estate Brokers Association (CIREBA) and the results were extrapolated to all the 
houses on Grand Cayman (i.e. 28,883). 

The scenario analysis revealed a 5% increase in the value of properties when the 
distance of houses to mangroves decreased by 1,000 feet.  

4.2.2 Travel cost 
This method is usually applied to estimate the value of ecosystems or places that are used 
for recreation activities. The travel costs (price of public transport, petrol, plane ticket, 
maintenance of private car), time costs and admittance fees are included in the travel 
expenses. With this information, it is possible to estimate the willingness to pay (WTP) to 
visit a specific place based on the number of trips made at different travel costs. The 
information of the total expenditures of visitors is used to estimate the demand of services 
provided by the place and to measure the average benefits to visitors, which is then 
aggregated over the affected population to obtain a measure of total benefit (van Beukering 
et al., 2007). 

An advantage of the travel cost method is that it uses information based on revealed rather 
than stated preferences, and applies standard economic techniques for measuring value. 
However, the method has some disadvantages. It requires large amount of information for 
each respondent and surveys are typically expensive and time consuming to carry out.  
The application of this method needs to cover different seasons and ensure an appropriate 
representativeness of different types of visitors (Koetse et al., 2015). 
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Figure 17. Example of travel cost method: Established zones to determine the travel costs of getting to a 

nature reserve according to different distances visitors travel (van Beukering et al., 2007). 

Stepwise guidance to apply travel cost 

According to van Beukering et al. (2007), to apply the travel cost method practitioners 
should answer the following questions: 

1. What is the distance travelled by visitors to get to the ecosystems under 
consideration? Define zones surrounding the recreational place to be valued. 
These can be defined considering administrative districts or projecting concentric 
circles around the place at different distances. 

2. Within each one of the defined zones: 

• What are the costs incurred for visiting the place? 

• What are the motives for the trip? 

• What is the frequency of visits? 

• What are the attributes of the place? 

• What socioeconomic variables influence the visit to the place? Examples of these 
variables include age, gender, income, place of origin, etc. 

3. What is the average travel cost from each zone? Use the average round-trip travel 
distance and the cost per km, and the average travel time and cost per hour. 

4. What is the demand function for visiting the place? Based on statistical analysis of 
the data collected, the function should explain the correlation (if any) between the 
number of visits and the cost of visiting. 

5. What is the number of visitors from each zone and what is their number of visits in 
the last year? 

6. What is the total economic benefit of the area to visitors? To do so, calculate the 
consumer surplus. 

Being tourism one of the major industry sectors in Belize and given the considerable 
number of foreign visitors received per year, the travel cost method may be used to 
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estimate the value of specific sites for nature-based tourism activities. This method can 
also be applied to estimate the value for national tourists, by considering the travel costs 
from their area of residence to the site under analysis. 

4.2.3 Contingent valuation 
The application of contingent valuation involves asking people about their willingness to 
pay (WTP) for a specific service, or their willingness to accept (WTA) a compensation for a 
negative change in an ecosystem service. The main advantage of this method is that it can 
be useful to value all types of ecosystem services (including non-use values). However, its 
main disadvantage is that it is based on a hypothetical scenario of changes in ecosystem 
services and people’s statements in this regard may not reflect their actual behaviour (van 
Beukering et al., 2007; Koetse et al., 2015).  

 
Figure 18. Example of contingent valuation: interview to determine the willingness to pay 

According to van Beukering et al. (2007) there are two types of questions in the contingent 
valuation method: 

1. Open-ended questions in which respondents are asked to state how much they are 
willing to pay or accept for changes in ecosystem services; and 

2. Dichotomous choice in which two different options are consecutively presented to 
respondents to establish the WTP/ WTA range. 

Stepwise guidance to apply the contingent valuation method 

The contingent valuation method can be applied by answering the questions included in 
the following steps:  

3. Define the valuation problem:  

• What are the ecosystem services to be valued?  

• What is the relevant population (beneficiaries of ecosystem services)? 
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4. Design the survey: 

• What are the adequate means to apply the survey? Examples of this include face-
to-face, electronic and phone surveys. 

• What is the question format? The survey may include open-ended and/or closed 
questions. 

• What is the payment vehicle to be described in the questions? Examples of 
payment vehicles include entrance fee, taxes, voluntary contributions, etc. 

5. Define the WTP question and pre-test the survey before implementing it: 

• What is the appropriate WTP question? 

• With whom the survey should be pre-tested? 

6. Implement the survey: 

• What is the survey sample? A random sample from the relevant population is often 
advisable, but other options are also possible. 

5. Analyse the results:  

• Are there any questions with non-responses and protest opinions? If so, it 
involves then data cleaning. 

• What is the total value for the ecosystem under consideration? To obtain the value 
calculate and extrapolate the mean WTP per person to the relevant population. 

The contingent valuation method has been previously used in Belize to assess the WTP for 
the conservation and management of natural assets. The application of this method is 
appropriate, for example, to inform sustainable financing decisions for the adequate 
management of protected areas. Even though the method involves a relatively expensive 
data collection process and requires specific technical skills to complete the data analysis, 
it is useful to value different types of goods and services due to its flexibility in terms of the 
information that might be considered. Box 8 provides an example of the application of the 
contingent valuation method in Belize. 

Box 8. Applying the contingent valuation method to determine an increase in the entrance fees to marine 
reserves based on whale shark tours in Belize (Graham, 2003). 

Tourism in Belize has replaced agriculture and fisheries as the primary source of income. 
The estimated tourism revenue in Belize is higher than the revenue of all other economic 
activities combined and tourist arrivals have steadily increased in the last decades. 

A pilot and a full-scale survey reaching over 331 people were implemented to obtain 
information about demographic, economic and experiential data of marine reserve 
visitors who aimed to see whale sharks during the peak aggregation season in Gladden 
Spit and Silk Cayes, two marine reserves in Belize. Both surveys incorporated 
willingness to pay (WTP) questions to determine potential increases in entrance fees for 
marine reserves and other fees for whale shark tours. 
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Box 8. Applying the contingent valuation method to determine an increase in the entrance fees to marine 
reserves based on whale shark tours in Belize (Graham, 2003). 

Four Logistic regressions were run to determine the variables that influence the visitor´s 
WTP for a daily fee to visit the marine reserve. The regressions revealed a significant 
correlation (p < 0.15) between WTP and the following independent variables: 

• The presence of whale sharks at the Gladden Spit, and 

• Visitor satisfaction with the trip to the Gladden Spit and Silk Cayes marine reserve. 

On average, visitors paid US$104 for their daily whale shark trip. However, they were 
willing to pay a maximum amount of US$143 for their whale shark tour, which entailed 
an average increase of US$39 with respect to the original amount. These findings have 
informed the Government of Belize and local stakeholders to improve the environmental 
management and sustain the tourism activity. 

 

4.2.4 Choice experiment 
The choice experiment (or choice modelling) method is based on people’s choices under 
a hypothetical scenario. It assumes that any good can be described in terms of its 
attributes and focuses on the value of changes in these attributes. Instead of asking for a 
specific value (like contingent valuation method), respondents are asked to select their 
preferred option from a set of different combinations of multiple attributes (van Beukering 
et al., 2007; Koetse et al., 2015). The choice experiment method can be used to value all 
types of ecosystem services. 

The choice experiment method is suitable to inform policy decisions as it can be used to 
evaluate a set of alternative options with different effects or impacts on ecosystem services 
(van Beukering et al., 2007). Since this method requires respondents to evaluate multiple 
attributes simultaneously, it is an efficient way to collect information. Nevertheless, choices 
are hypothetical and may not reflect true behaviour of respondents. Moreover, it requires 
complex data collection and advanced statistical analysis (Koetse et al., 2015). 

 
Figure 19. Example of choice experiment: respondents have to make a trade-off between going on a trip 

in good weather and spotting a whale shark or in mildly good weather but spotting two whale sharks 
(adapted from van Beukering et al., 2007). 
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Stepwise guidance to apply the choice experiment method 

The choice experiment method can be applied answering the questions included in the 
following steps: 

1. Define the valuation problem: 

• What are the ecosystem services to be valued? 

•  What is the relevant population to apply the choice experiment method? This 
may include locals or tourists, depending on the purpose of the study. 

2. Design the survey:  

• What are the adequate means to apply the survey? Examples of this include face-
to-face, electronic and phone surveys.  

• What is the question format? The survey may include open-ended and/or closed 
questions. 

• What is the set of attributes to be included in the survey? This corresponds to the 
most relevant characteristics that might affect the choices of the respondents. 
The relevant ecosystems or ecosystem services should be part of these 
attributes.  

• What is the payment vehicle to be described in the questions? Examples of 
payment vehicles include entrance fee, taxes, voluntary contributions, etc. 

• Who should be considered in the focus groups to pre-test the survey? The survey 
should be pre-tested to make sure that the attributes selected are relevant. 

3. Implement the survey: 

• What is the most appropriate sampling strategy for the choice experiment? Select 
a random sample from the relevant population is often advisable. 

4. Analyse the results:  

• What is the WTP according to the choices made by respondents? Statistical 
analysis is required to elicit the WTP. 

• What is the total value of the ecosystem service under consideration? Estimate 
the average value for each of the attributes from the choice set. Then, extrapolate 
it to the relevant population to give the total value for the ecosystem service. 
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Box 9. Applying the choice experiment method to estimate the recreational and cultural value of 
Bonaire’s nature to its inhabitants (Laclé et al., 2012). 

The choice modelling method was used to determine the recreational and cultural value 
of Bonaire’s marine and terrestrial environment to its residents. The use of a structured 
survey allowed to estimate the willingness to pay (WTP). Respondents were asked to 
choose between scenarios with bundles of ecosystem services of different qualities, that 
included a payment vehicle (management fee). This elicited the underlying utility of each 
ecosystem service. The study revealed a yearly WTP by Bonaire residents to improve 
the overall natural environments state from poor to moderate to be approximately 
US$2,9 million and from poor to high as much as US$3,9 million. 

 

The methodology used is summarized in the following steps: 

1. Design of the choice experiment: Six attributes were selected to represent marine 
and terrestrial ecosystems, with different levels of environmental quality change. Three 
scenarios with combinations of attributes were defined. The choice sets were designed 
with Sawtooth software, which uses Choice-Based Conjoint (CBC) analysis. The figure 
above shows an example choice card.  
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Box 9. Applying the choice experiment method to estimate the recreational and cultural value of 
Bonaire’s nature to its inhabitants (Laclé et al., 2012). 

2. Survey design: The choice experiment was combined with an additional survey with 
background questions to explain the choices made by respondents. The survey was 
translated into the relevant languages spoken in the island, and pre-tested with a small 
sample of respondents. 

3. Sampling and data collection: 400 households were randomly selected and surveyed. 

4. Analysis of results: A multinomial logit model (MNL) was used to analyse the results 
of the choice experiment. This model helped to determine which attributes 
predominantly influenced the choices and trade-offs made by respondents, the utility 
derived per attribute, and the WTP to move from one level of environmental quality of 
an attribute to another. 

At the time of preparing this guide, no examples of the application of this method in Belize 
have been identified. Nonetheless, its usage is recommended if the study aims to gain a 
better understanding of the trade-offs made by respondents when choosing amongst 
different WTP and nature management options. As the contingent valuation method, the 
choice experiment method is flexible and therefore it can be useful to value different 
environmental goods and services. Both approaches are suitable for less tangible valuation 
objects, such as cultural ecosystem services. 

4.3 Benefit transfer 
As a third type of valuation approach, the benefit transfer method is alternatively applicable 
when using the previous methods is impossible due to lack of data, costs, time constraints 
or other limitations. 

Through this method, the value of ecosystem services at one place (policy site) can be 
estimated by transferring the values obtained from previous studies at a different location 
(study site). The following minimum conditions must be met in order to allow the efficient 
application of this method (Koetse et al., 2015; van Beukering et al., 2007):  

1. Studies transferred should be based on adequate data and a sound economic 
method. 

2. The extent and magnitude of expected impacts from the proposed policy action on 
the quantity and quality of the natural resource should be identified. 

3. The study and policy sites must be similar in terms of population, environmental 
conditions and the distribution of property rights. 

4. There must be similarities in terms of conditions and quality of relevant natural 
resource based activities (duration, intensity, etc.) between the study site and the 
policy site. 

The advantage of the benefit transfer method is that it is a fast and affordable approach to 
value ecosystem services. However, sources of error in the estimated values may be 
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present. For example, errors in the estimation of the original unit value or the transfer from 
one site to another are likely an issue (van Beukering et al., 2007).  

Stepwise guidance to apply the benefit transfer method 

The benefit transfer method can be applied by answering the questions included in the 
following steps: 

1. Describe scenarios: 

• What are the ecosystem services to be valued? 

• What are the characteristics and effects of the policy scenario? Include 
information on the affected population. This will be used to convert per person 
or household values to an aggregate estimate of benefits. 

2. Review literature about selected ecosystem services:  

• What valuation data is available for the ecosystem service under analysis? The 
use of the following valuation studies’ databases is recommended:  

o Environmental Valuation Reference Inventory (http://www.evri.ec.gc.ca/evri/).  

o Envalue (http://www.environment.nsw.gov.au/envalue/). 
o The Ecosystem Services Database (http://esd.uvm.edu/). 
o Source documents for UK values are listed in the Environmental Valuation 

Source List for the UK (www.defra.gov.uk/environment/evslist/index.htm). 

3. Review suitability and applicability from available studies: 

• Are the values from the study sites suitable for transfer to the policy site? 
Similarities between study and policy site (affected population, baseline 
environmental quality, impacts) should be considered. If there are important 
differences and adjustments are needed, the decision is up to the analyst. 

4. Transfer the benefit estimates:  

• What is the equivalent value between the study site and the policy site? To 
transfer the benefit estimates, the practitioner should apply one of the four types 
of value transfer studies (i.e. Bayesian, value-function, meta-analysis, point 
estimate).  

5. Obtaining total cost or benefit: 

• What is the aggregated value in the policy site? This accounts for the number of 
affected (people/households) from the geographical market, the spatial extent of 
the effect and the possible substitutes for the affected good or service under 
consideration. To compute an overall estimate of benefits, values estimates are 
aggregated over the affected population or the area of ecosystem affected. 
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6. Dealing with uncertainty: 

• What are the main judgements and assumptions made during the analysis? and 
what is their influence on the final estimates? The benefit transfer method 
involves judgements and assumptions that should be carefully described. 

The usage of the benefit transfer method in Belize is recommended when the application 
of the previous methods is not possible due to lack of data. If the method is applied, 
practitioners should be careful and make sure that the values transferred from one site to 
another are coherent and correspond to the same context of the site object of the valuation. 
Furthermore, the limitations of this approach should be identified and thoroughly reported. 

Box 10. Applying the benefit transfer method to estimate the recreational value of coral reefs: a meta-
analysis (Brander et al, 2006). 

A meta-analysis of coral reefs recreational value from multiple sites was conducted to 
create a value transfer function to estimate values in sites with no previous valuation 
studies. 166 coral reef valuation studies were collected for the study. Of these, 52 had 
sufficiently detailed information for a statistical meta-analysis. Taking multiple 
observations from single studies provided 100 separate value observations in total. The 
recreational values obtained from the different studies were standardized to a common 
metric, namely US$ per visit in 2000 prices.  

A multi-level modelling (MLM) approach was used to estimate the meta-regression. The 
model estimated the dependent variable, coral reef recreational value, as a function of 
three main explanatory variables: study characteristics (i.e. valuation method); 
recreational activity being valued (i.e. diving, snorkelling, fishing, etc.); and site 
characteristics (i.e., area of dive sites, number of visitors, and region). The results show 
that the variation in coral reefs recreational value is notably explained by the area of the 
diving sites and number of visitors.  

In order to assess the accuracy of the value transfer function, a data splitting technique 
(n-1 or ‘jack-knife’) was used to yield 73 value transfer functions. This resampling 
technique leaves out one observation from each of the datasets used to produce the 
value transfer functions. The 73 functions were then used to predict the value of the 
excluded observed value in each case, yielding large errors, and making of value transfer 
in this case a non-reliable method to estimate site-specific recreational values for coral 
reefs. 

The difficulties and limitations arising from the application of this methodology are 
common to many benefit transfer studies. Configuring the appropriate adjustments to 
make the study site comparable to other policy sites is key to allow consistency and 
reliability of the value transfer (Williams and Chi-Yuan, 2012). 
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5 Data collection 
There are two different approaches to collect data about a specific issue or question of 
interest. Sometimes, the required data is unavailable and needs to be directly collected for 
the first time; this is known as primary data collection. However, there are other cases in 
which the information required is already available and it needs to be collected and/or 
compiled from the corresponding source/s; this is referred to as secondary data collection. 
Figure 20 gives an overview of the different methods of data collection explained further in 
detail in this section. 

 
Figure 20. Overview of data collection instruments (adapted from Kumar, 2014). 

5.1 Secondary data collection 
Secondary data refers to information that has already been gathered by other researchers, 
for other purposes than those of the study and might become available to inform the 
analysis (Hox and Boeije, 2005). This type of data may include administrative records, 
official statistics, publicly available spatial data, etc.  

5.1.1 When to use secondary data? 
Secondary data is useful to fill the data requirements in cost effective manner. Assessing 
the availability of secondary data will allow practitioners to identify potential uncertainties 
and to determine the feasibility of the analysis.  

Some valuation methods rely more heavily on this type of data than others. Secondary data 
are required, either partially or completely, to inform the majority of the valuation methods 
described in this guide. For instance, to determine the market price of a good or service it 
is necessary to collect information previously defined in the market. Similarly, the 
replacement cost and damage cost avoided methods require information on infrastructure 
costs, which can be derived from existing data. Also, the benefit transfer method relies 

All NRV studies require secondary data to support the analysis. 
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entirely on secondary data to apply a value or a function transferred from one site to 
another. 

5.1.2 What are good practices to collect secondary data? 
The most important consideration when collecting or using secondary data, is that the 
information must come from reliable sources. With the expansion and public use of internet 
is easy to find sources of information that are not accurate or are poor in terms of their 
scientific basis. Therefore, secondary data should always be collected from reliable and 
trustworthy websites. In addition, the following aspects are also important to consider (Hox 
and Boeije, 2005). 

Finding useful data sources 

A search strategy must be defined to make sure about using relevant and reliable data. To 
do so, NRV studies should be informed by well-documented data sets with a good 
description of the procedures used to collect the data. Sources of reliable data include 
universities, research institutes and government research agencies and their 
corresponding websites. 

Retrieving secondary data 

Data sets from government agencies are often publicly available and can be accessed 
either online or upon request. Some data sets are of available for free, some others may 
have a cost.  

Assessing quality of secondary data 

It is important to evaluate the way in which the data meet the quality requirements of the 
ongoing research and the methodological criteria in which the information was obtained. 
The quality of the data is often assessed in relation to the study being conducted. It should 
be noted that secondary data were likely collected for a purpose that is different from that 
of the NRV study. Therefore, good quality data for a previous study are not necessarily 
considered good quality data for the current study. 

Important aspects to consider when assessing the quality of secondary data available for 
the NRV study include completeness, spatial resolution (if applicable), spatial and temporal 
scale (if applicable) and other characteristics that make their use feasible. Furthermore, the 
methods used to collect the data must be known and acceptable for the purpose of the 
NRV study. 

Managing secondary data 

NRV studies combine social, economic and ecological information and therefore, they are 
often based on a broad variety secondary data. Secondary data collected for the study will 
likely differ in terms of format, source, scale, spatial and temporal coverage, year of 
collection and other characteristics. All these aspects should be accounted for in the study 
and recorded in a database of secondary data. A simple alternative is to create a digital 
spreadsheet in which each row is a data entry and columns correspond to fields used to 
describe the data. The use of descriptive categories should be consistent and allow 
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grouping data according to relevant categories. To define useful categories to classify 
secondary data, practitioners should keep in mind the intended use of the data. As an 
example, different data entries may be classified according to their spatial coverage in pre-
defined categories, such as site, district, province, or national level, given that these are 
useful to guide the use of secondary data for the purpose of the study.   

5.2 Primary data collection 
Primary data refers to the data that is collected for a specific issue at hand, using methods 
and tools that suit the issue best. Every time primary data is collected, new data are added 
to the existing knowledge. Eventually, primary data is made available for reuse by others 
as secondary data (Hox and Boeije, 2005).  

5.2.1 When to use primary data? 
Depending on the purpose of the study, available resources and the skills of the researcher, 
there are different instruments that can be used to collect primary data for the valuation of 
ecosystem services (Kumar, 2014). Interviews and questionnaires are the most common 
primary data collection instruments used in NRV studies. However, also social media are 
increasingly being used in NRV as an instrument to obtain complementary primary data 
(e.g. geotagged data from Instagram, Flickr, Panoramio and Twitter) to elicit people’s 
preferences and behaviour. 

Also, if the conditions of the study allow it (in terms of purpose of the study, costs, time, 
resources, etc.) collecting primary data is always a good choice because is information 
extracted directly from the subject of interest. 

The decision on the type of data to collect is sometimes directly linked to the valuation 
method chosen. Certain valuation methods, such as travel cost, strictly require the 
gathering of primary data, in this case to know how much money people spend to visit a 
given recreational place. 

5.2.2 When to use interviews? 
Interviews correspond to a ‘person to person’ interaction between two or more individuals 
to obtain information for a specific purpose. They can be defined as a verbal interchange, 
often face to face but also on the phone, in which an interviewer tries to elicit information, 
opinions and beliefs from another person (Burns, 1997). Therefore, this data collection 
instrument is likely suitable in the following hypothetical examples: 

• When in depth information is required.  

• When the practitioner wants to know the story behind the answers.  

• When the topic at study is too complex.  

• When questions require a lengthy explanation.  

If there is no secondary data available or the available information needs to be updated, 
the most appropriate procedure is to collect primary data. 
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• When available data require validation. 

In terms of advantages, an interview is useful to collect in depth information and it is an 
appropriate instrument for complex situations because the interviewer can prepare 
respondent for sensitive questions beforehand and explain them in person as well. 
Furthermore, the questions can be clarified to the respondents and the information can be 
supplemented with observations from the interviewer. The interview as a data collection 
instrument also has disadvantages. For example, the quality of the data depends on the 
quality of the interaction with the respondent, and hence, on the quality of the interviewer. 
In addition, implementing this instrument is time consuming and expensive, and there is a 
chance of researcher bias framing the questions or interpreting the responses obtained 
(Kumar, 2014).  

Depending on the purpose and intended use of the NRV study, practitioners may choose 
between structured and unstructured interviews (Kumar, 2014). 

Structured interviews  

In this category, a set of questions is defined beforehand applying the interview and the 
researcher must keep strictly to them, including their wording, sequence and the way in 
which they are asked. This type of interview does not require especial interviewing skills 
and provides uniform information, allowing the comparability of data. If the researcher 
clearly defines the information he or she needs to conduct the research and does not need 
additional information a structured interview is appropriate to collect that data. 

Unstructured interviews  

This type of interview is very useful for exploring intensively and extensively a situation, 
issue or problem. The process of asking questions to the respondents is flexible because 
during the interview, the researcher has the freedom to think or ask questions that are 
different from the ones prepared beforehand. Therefore, it allows to fill in gaps or gather 
information that was not considered during the design of the interview. When the 
researcher considers that besides the defined questions he or she can obtain more useful 
information, then is better to use unstructured interviews because it allows to ask new 
questions arising from the information the respondent is providing. 

5.2.3 When to use questionnaires? 
A questionnaire consists of a list of questions respondents must answer. It is different from 
an interview because in the questionnaire respondents answer according to their 
understanding of the pre-defined questions and there is no chance for the interviewer to 
provide face-to-face clarification. To use this instrument, it is therefore necessary to design 
questions clear and easy to understand. In addition, the questionnaire should follow a 
logical sequence, be easy to read and be pleasant to the eyes of the respondents. 
Questionnaires can be implemented by post, by electronic means (e-mail, telephone or 
social media) or directly approaching respondents in a public space (Kumar, 2014).   

Some of the advantages of using questionnaires are the relatively low costs, quick 
implementation, and low effort required for their application. Also, it offers anonymity to 
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respondents because there is no face to face interaction. For example, upon sensitive 
questions, the chances to obtain accurate answers are likely higher than in interviews. 
However, this instrument has disadvantages such as offering limited opportunities to clarify 
issues and record spontaneous responses, recording answers which are possibly 
influenced by responses to other questions and leading to low responses rate because not 
everyone completes and returns the questionnaire (Kumar, 2014).  

Choosing between an interview and a questionnaire as an instrument to collect primary 
data depends on the nature of the study, the population to be studied and the available 
resources (human and financial capital). The application of questionnaires requires the 
selection of statistically representative sample and can provide robust quantitative 
information to draw upon. Interview, on the other hand, can provide more in-depth 
qualitative information about specific subjects. The type of information obtained will 
determine the type conclusions to be obtained from the study. Therefore, practitioners 
should keep in mind the intended use of the NRV study when selecting one of these two 
data collection instruments. 

5.2.4 When to use social media data? 
Social media data refer to information, such as photos, opinions or statements, that can 
be obtained from online platforms currently used by people around the world such as 
Instagram, Flickr, Panoramio and Twitter. Data collected from these platforms provide 
insight into a broad population of social media users and a range of different observations. 
Social media are commonly used to store and share photographs and to report activities 
creating a digital image of their users (Duggan et al., 2013; Hu et al., 2014). Furthermore, 
the information uploaded often contains geo-spatial data (i.e. latitude and longitude) which 
allows to conduct a spatial analysis of what people are reporting on a given location. This 
information can be used to elicit, for example, people’s preferences, visitation rates to 
different areas, attractive features of a given site, recreational activities, etc. 

Drawing on social media data can be very useful if the use of questionnaires and interviews 
is not feasible or is limited by certain obstacles. For instance, if the researcher requires 
data from a specific site but is not able to access it or to contact local people, the use of 
social media platforms can partially or completely provide the required information. Social 
media data may also be suitable to collect primary data if the study is subject to time or 
budget constraints. 

5.2.5 What are the main considerations to design an adequate sampling 
strategy? 

The way in which a researcher selects the required sampling units from a sampling 
population is called sampling strategy. There are different types of sampling strategies in 
qualitative and quantitative research (Kumar, 2014): 

Random sample designs  

Each element from the study population has an equal and independent chance to be 
selected in the sample. The concept of independence means that the selection or rejection 
of an element dos not influence the selection or exclusion of another. There are three types 
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of random sampling: 1) simple random sampling (i.e. every member of the sample has 
equal chance of being chosen), 2) stratified random sampling (i.e. the population is divided 
into strata and random samples are then taken from each strata) and 3) cluster sampling 
(i.e. the population is divided into clusters, which are population subsets that are internally 
heterogeneous but homogeneous between each other. Thereafter, random samples are 
taken from each cluster). If all elements of the sample population have the same chance of 
being selected, the random sample design is a suitable strategy to conduct the research. 

Non-random sampling design 

It is used when the number of elements of a population is unknown or they cannot be 
individually identified. There are six different non-random designs: 1) quota sampling (i.e. 
the researcher has ease access to the sample population due to previously defined 
characteristics of the people of interest for the specific study. Researcher is guided by 
visible characteristics (race, gender, etc) to include people in the research), 2) accidental 
sampling (i.e. the researcher has ease access to sample population but there are no 
defined characteristics to choose the people taking part of the study), 3) convenience 
sampling (i.e. Similar than accidental sampling but the sample is guided by the 
convenience to the researcher), 4) judgemental sampling (i.e. sampling units are selected 
based on knowledge and professional knowledge), 5) expert sampling (i.e. sample 
population is formed by experts in the subject to be studied) and 6) snowball sampling (i.e. 
selecting a sample using networks. Some individuals are selected to collect information 
from them. Then, they select other people to be part of the sample. This goes on and on 
until no more or very little new information is obtained from the respondents (i.e. saturation 
point). Non-random sampling designs are applied when either the number of elements of 
a population is unknown or the elements cannot be individually identified. 

Systematic (mixed) sample design 

This type of sampling is a combination of random and non-random sampling. It requires a 
sampling frame in which all elements of the study population are identified and then divided 
by intervals. Using the stratified random sample, one element is selected from the first 
interval. Then, the selection of subsequent elements from other intervals depends upon the 
order of the element selected in the first interval (i.e. If in the first interval the second 
element is selected, then the second element of each following interval will be selected). 
This sampling strategy is useful when the records of the study population are available and 
routinely maintained. For instance, records of the staff employed in an organisation, list of 
students of a school, records of clients in a company.
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Sources of images 

Cover photo (Amílcar Guzmán); photo 1 (Wolfs Company); image in Box 1 (Cooper et al., 
2009); image in Box 7 (Guzmán et al., 2017); image in Box 9 (Laclé et al., 2012); images 
used in figures 11, 12, 14, 15, 18 and 19 (Pinterest); photos used in Figure 13 (Stijn Schep) 
and images used in figures 16 and 17 (van Beukering et al., 2007). 
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Annex 1 Overview of the NRV training programme 
implemented in Belize 

The NRV training programme implemented in Belize in 2017 combined distance and 
classroom learning throughout the following four sequential building blocks or modules: (1) 
distance learning through introductory webinar on NRV; (2) distance learning through 
homework assignments; (3) classroom learning during one-week intensive training course; 
and (4) practical learning through the development of a pilot study with remote and face-
to-face coaching by consultants. Each of these modules is briefly described below. 

Module 1 – Webinar 

Duration: 3 hours. 

As the first activity of the training module, the Webinar "Introduction to the Natural 
Resources Valuation (NRV) in Belize" was conducted on 22nd of March 2017. The webinar 
provided an overview of the full training program, defined key concepts for NRV, and 
presented the homework assignments and next steps of the training.  

Module 2 – Homework assignments 

Duration: weekly assignments over a period of 1 month. 

After the webinar, training participants completed a series of assignments that included 
relevant literature on NRV provided by the consultants and a specific set of questions 
and/or tasks to be completed on a given deadline. The tasks requested in the homework 
assignments covered the following topics: key ecosystems and ecosystem services; NRV 
studies already conducted; availability of data for NRV studies; and policy scenarios of 
change in ecosystem services in Belize. 

Module 3 – Intensive training course 

Duration: 1 week. 

This section describes the structure and results per session of the one-week intensive 
training course held in Belize between 15th and 19th of May 2017. During the intensive 
course, the participants attended lectures presented by Esther Wolfs, Amílcar Guzmán and 
Elena Palacios from Wolfs Company. The course included a field trip to observe some of 
the ecosystems and human-environment interactions discussed in the course. During the 
trip participants were guided on the preliminary design of a pilot study. 

Module 4 – Pilot study 

Duration of the pilot study: 4-5 months. 

During a scoping session held at the end of the intensive training course, participants 
defined the study area, research objective, stakeholders, ecosystems and ecosystem 
services to be considered in the pilot study. Thereafter, participants were distributed 
among five teams, conducted the valuation of one or two ecosystem services and 
compiled the main findings of the analysis into a brief report. Consultants provided 
feedback remotely and face-to-face supervision during one meeting in Belize.  
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Annex 2 Overview of main steps to apply the valuation 
methods described in the guide 

The following tables present an overview of the main steps to apply the methods for natural 
resources valuation described in the guide. For more detailed information see Chapter 4. 

Table 3. Overview of main questions that practitioners should answer for the application of the methods 
described in the guide 

Market based methods 

Market price 
1. What is the quantity of the good or service to be valued? 

2. What is the existing data on the market price? 

3. What is the market value of the ecosystem service? 

Net factor 
income 

1. What ecosystem inputs support the delivery of the ecosystem service? 

2. What is the revenue obtained from the delivery of the ecosystem service? 

3. What are the costs of production that enable the use of the ecosystem service? 

4. What is the economic value of the ecosystem service? 

Production 
function 

1. What ecosystem inputs support the delivery of the ecosystem service? 

2. 2What is the production function that explains the supply of the ecosystem 
service?  

3. What is the revenue from production processes in the ecosystems being 
analysed? 

4. What are the costs of production? 

5. What are the net revenues before any change in ecosystem inputs? 

6. What are the net revenues after the change in ecosystem inputs? 

7. What is the change in net revenues? 

Damage 
cost avoided 

1. What are the ecosystem services offered by the ecosystem and to what extent the 
protection level can change as a consequence of ecosystem losses? 

2. What are the effects of this change and what is the scope of the analysis? 

3. What is the scale of the damage that derives from the ecosystem loss? 

4. What are the costs of the damages according to the value of assets at risk? 

Replacement 
cost 

1. What are the ecosystem services to be valued and at which scale are they utilised?  

2. What type of human made infrastructure can be used as a substitute for the 
ecosystem services identified in the previous question? 

3. What are the replacement costs of these ecosystem services? 
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Non-market based methods 

Hedonic 
pricing 

1. What are the ecosystem services under consideration? 

2. What data is available in relation to property sales in the region of the natural area 
being valued? 

3. What function explains the correlation (if any) between house prices and property 
characteristics, including the distance to the natural area? 

Travel cost 

1. What is the distance travelled by visitors to get to the ecosystems under 
consideration? 

2. Within each one of the defined zones: 

• What are the costs incurred for visiting the place? 

• What are the motives of the trip? 

• What is the frequency of visits? 

• What are the attributes of the place? 

• What socioeconomic variables influence the visit to the place? 

3. What is the average travel cost from each zone? 

4. What is the demand function for visiting the place? 

5. What is the number of visitors from each zone and what is the number of visits in 
the last year? 

6. What is the total economic benefit of the area to visitors? 

Contingent 
valuation 

1. Define the valuation problem:  

• What are the ecosystem services to be valued?  

• What is the relevant population (beneficiaries of ecosystem services)? 

2. Design the survey: 

• What are the adequate means to apply the survey? 

• What is the question format? 

• What is the payment vehicle to be described in the questions? 

3. Define the WTP question and pre-test the survey before implementing it: 

• What is the appropriate WTP question? 

• With whom the survey should be pre-tested? 

4. Implement the survey: 

• What is the survey sample? 

5. Analyse the results:  

• Are there any questions with non-responses and protest opinions?  

• What is the total value for the ecosystem under consideration?  
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Non-market based methods 

Choice 
experiment 

1. Define the valuation problem: 

• What are the ecosystem services to be valued? 

• What is the relevant population to apply the choice experiment method? 

2. Design the survey: 

• What are the adequate means to apply the survey? 

• What is the question format? 

• What is the set of attributes to be included in the survey? 

• What is the payment vehicle to be described in the survey? 

• Who should be considered in the focus groups to pre-test the survey? 

3. Implement the survey: 

• What is the most appropriate sampling strategy for the choice experiment? 

4. Analyse the results: 

• What is the WTP according to the choices made by respondents? 

• What is the total value of the ecosystem service under consideration? 

 

Benefit transfer 

Benefit 
transfer 

1. Describe scenarios: 

• What are the ecosystem services to be valued? 

• What are the characteristics and effects of the policy scenario? 

2. Literature review about selected ecosystem services: 

• What valuation data is available for the ecosystem service under analysis? 

3.  Review suitability and applicability from available studies: 

• Are the values from the study site suitable for transfer to the policy site? 

4. Transfer the benefit estimates: 

• What is the equivalent value between the study site and the policy site? 

5. Obtaining total cost or benefit: 

• What is the aggregated value in the policy site? 

6. Dealing with uncertainty: 

• What are the judgements and assumptions made during the analysis? And 
what is their influence on the final estimates? 

 


