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The economic valuation of 

biodiversity and ecosystem 

services is essential to 

express the multiple 

societal benefits of intact 

ecosystems and their 

societal functions.   
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EXECUTIVE SUMMARY 
The economic valuation of biodiversity 

and ecosystem services is essential to 

express the multiple societal benefits of 

intact ecosystems and their societal 

functions.  Estimated values can be used 

in awareness raising campaigns and in 

the design of policy instruments, such as 

payments for ecosystem services at a 

national level.  As a result, Natural 

Resources Valuation (NRV) tools were 

developed to facilitate decision-makers 

in economic valuation of biodiversity.  

The NRV tools featured in this 

assessment were derived from a 

comprehensive review of international 

and regional best practices.  Ecosystem 

services can be socio-economically 

assessed through several approaches 

and methods which are generally 

classified under three main categories:  

(1) market based,  

(2) non-market based, or  

(3) benefit transfer.   

Under these categories, travel cost 

models, net income factor, avoided cost, 

hedonic pricing methods, contingent 

valuation, natural resource damage 

assessment, and sustainable 

development assessment are specific 

NRV tools used. The contingent valuation 

method, for instance, use consumer 

surveys to elicit hypothetical individual 

willingness-to-pay for a benefit, or 

                                                           

1  North of Belize River: The boundaries 

of which includes the entire area 

willingness-to-accept compensation for 

the loss of that benefit. Notably, one of 

the most common decision-making 

methods is a benefit-cost 

analysis.  Benefit-cost analysis is a 

systematic method that compares the 

accumulative social benefits with the 

opportunity costs (i.e., the economic 

advantages with the disadvantages).   

Appropriate use of the natural resources 

valuation tool is typically determined by 

the ecosystem service being 

assessed.  For instance, the economic 

value of consumptive uses such as 

timber is normally addressed using a 

market-based valuation method. The 

application of these various NRV tools 

can be used to implement unbiased and 

cost-efficient assessments of public and 

private investments.  Furthermore, it 

brings to focus the practical use of these 

tools as an instrument for guiding 

decisions related to the development of 

policies and financial mechanisms. This 

will ensure the conservation, proper 

management and sustainability of the 

natural systems in Belize. 

This report, which illustrates the use of 

various NRV tools, presents the findings 

of a natural resource valuation (NRV) 

pilot study that was conducted on the 

mouth of the Belize River1. 

between the river shore and the 

seashore to the north, and between the 
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TIMBER & NON-TIMBER FOREST 

PRODUCE 

An NRV assessment of the timber and 

non-timber forest products within the 

project area shows significant gaps 

between commercial extraction and 

environmental conservation. For 

instance, the study identified that the 

main species of timber found in the area 

are Eucalyptus, Button Wood, Red 

Gumbolimbo, Mayflower and Bullet Tree.  

However, the  quantity of these 

secondary hardwood species in the study 

area is not feasible for commercial 

extraction considering the low market 

value of the species and the cost that 

would be incurred throughout the permit 

and timber extraction processes. 

Likewise, based on data collected, it was 

determined that non-timber forest 

products, such as firewood, bush sticks 

and game species, were not significantly 

extracted from the area. 

CARBON SEQUESTRATION  

Using the market price valuation method, 

the study also sought to value carbon 

sequestration from mangroves in the 

study site. Since the process to carry out 

a primary study on carbon sequestration 

would be beyond the scope of the project, 

the analysis estimated the total CO2 

sequestration value based on the Above 

Ground Biomass (AGB) of mangrove 

                                                           

river mouth in the east to Vista del Mar in 

the West, encompassing all the housing 

developments in the latter area. 

South of the Belize River: The boundaries 

of which includes the area between the 

southern river shore and approximately 

stock within the study site. Pricing data 

from the World Bank was used to 

estimate total value of sequestered CO2. 

As such, the economic contribution was 

measured and valued based on carbon 

stocks within Mangrove biomass. The 

total annual value for carbon for 

mangrove forest was extrapolated from 

data provided for Tropical Moist Forest 

based on the Intergovernmental Panel on 

Climate Change (IPCC) 2006 guidelines.  

The study considered both the 

Conservation and the Business As Usual 

(BAU) scenarios. In a Conservation 

Scenario, the accumulated value of CO2 

at year five (5) in the study area is 

estimated at $10,523,280 USD. On the 

contrary, in a Business as Usual (BAU) 

scenario, using an estimated forest cover 

loss of 0.3%, this trend showed a decline 

both in habitat (from 652 ha to 110 ha) 

and in total economic value (with lower 

gain of $8,747,880 USD).  As a result, the 

study projected that this declining trend 

of CO2 sequestered and diminishing 

monetary value continue over the next 

twenty (20) years. 

 

ICONIC SPECIES & THEIR HABITATS  

Habitats of the study area provide 

supporting services vital to the 

maintenance of key Iconic Species in 

3,000 feet to the south which would 

encompass mangroves and tree-

dominated vegetation around this part of 

the river. 
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Belize. Subsequently, the study also took 

into consideration the significance of the 

area as habitat for iconic species. The 

West Indian Manatee (Trichechus 

manatus) and Baird’s Tapir (Tapirus 

bairdii) were the primary iconic species 

targeted in this study.  A qualitative 

assessment of the presence of iconic 

species ranked the (i) significance of and 

(ii) threats to the study area in 

comparison with other known habitats for 

these species. The study found that the 

habitats of this area rank very high in 

providing food, shelter, connectivity to 

neighboring populations, and water 

availability for both the West Indian 

Manatee and Baird’s Tapir. In addition, in 

a Business As Usual (BAU) scenario, 

where development and poor land 

practices are maintained, the tapir and 

manatee populations are at risk of 

becoming isolated and reduced due to 

increasing development projects 

resulting to fragmentation and 

contamination of habit. 

 

RECREATIONAL ACTIVITIES 

The recreational activities were also 

considered for the study. Swimming, non-

commercial fishing, cycling, 

jogging/running, dancing/singing and 

cultural and artistic practices were 

highlighted as general recreational 

activities of the study area. Using 

Conservation and Business as usual 

scenarios, an effort was made to 

determine (i) the relative importance of 

the activities in the area and (ii) the 

“willingness to pay” of residents, who are 

the main stakeholders and beneficiaries, 

for the preservation and conservation of 

the area.  

Results show that fishing and swimming, 

which are concentrated along the banks 

of the Belize River and at nearby beaches, 

are the recreational activities that 

residents consider to be most important. 

The importance of activities such as 

dancing, singing, cycling, jogging and 

running maintained their importance 

under the Conservation scenario but 

decreased in importance under the 

Business As Usual scenario. 

Consequently, 25% of residents are 

willing to pay an average of BZ$2.33 per 

month for the maintenance of the 

environment so that these activities can 

be supported and maintained. Other 

respondents were not willing to pay 

because they believed that the 

government should pay for the 

conservation of the area. 

It can be concluded that the Conservation 

scenario provides a much better 

opportunity for the preservation of 

recreational activities and is valued more 

by respondents compared to BUA 

scenario. Considering that only 25% of 

respondents were willing to pay for the 

conservation of the area, it is 

recommended that the “Programme for 

the Protection of Natural Areas in the 

Surroundings of the Belize River” be 

implemented, pending the execution of a 

targeted public awareness and 

educational campaign to sensitize the 

residents of the importance of 

contributing financially to the programme. 
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TOURISM  

Additionally, case studies reveal that the 

contribution of natural resources to the 

tourism sector is both direct and indirect. 

The direct services are considered those 

natural resources that are directly used 

by the tourist industry while the indirect 

services are environmental services 

commonly regarded as free. To help 

determine the value (direct and indirect) 

of nature to the tourist industry, the NRV 

pilot study participants chose the Mouth 

of the Belize River as the area of study. 

Due to the limited resources and time, 

the focus was directed mainly on how 

tour operators, tour guides and hotel 

owners benefitted from the Southern 

Belize River (study area). Participants of 

the study responded to the overall policy 

question: “What is the socioeconomic 

value of nature for tourism in the area 

within two scenarios, the business as 

usual scenario and the conservation 

scenario? Based on the results of the 

data collection, it is highly probable that 

limited to no tourism activities typically 

occur in the study area.  Due to 

insufficient data, the estimated current 

natural resources value of the area to 

tourism is unknown. It would have been 

beneficial, if time permitted, to conduct 

an NRV study of the area to determine 

the value of nature in facilitating ease of 

transportation and accommodation for 

the tourism sector.  However, this report 

provides a good starting point to 

complete the valuation, since it identifies 

an adequate methodological approach to 

conduct the valuation, provides 

questionnaires specifically designed for 

this case and gives a clear overview of 

the tour operators that use the area. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The direct services are 

considered those natural 

resources that are directly 

used by the tourist industry 

while the indirect services 

are environmental services 

commonly regarded as free. 
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Natural resource valuation 

provides a means for 

measuring and comparing 

the various costs and 

benefits – including social 

and opportunity costs and 

benefits - of environmental 

resources and their 

ecosystems services. 
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1.  INTRODUCTION 
 

1.1 BACKGROUND 

This pilot study forms part of a larger training 

initiative implemented by the Ministry of 

Agriculture, Fisheries, Forestry, the 

Environment, Sustainable Development, 

Climate Change and Immigration under the 

auspices of the project entitled “Capacity 

building for strategic planning and 

management of natural resources in Belize.”   

With financial support from the Global 

Environment Facility and the United Nations 

Development Programme, the project seeks to 

strengthen institutional and technical 

capacities for improved monitoring and 

assessment of environmental impacts and 

trends, natural resource valuation, and impact 

assessment across three strategic 

components, specifically: 

(i) Monitoring and assessment of 

environmental impacts and trends;  

(ii) Piloting natural resource valuation 

into environmental impact; 

assessments (EIA) and strategic 

environmental assessments (SEAs) 

and; 

(iii) Institutionalization of sustainable 

resource mobilization.  

                                                           
2  North of Belize River: The boundaries of which 

includes the entire area between the river shore 

and the seashore to the north, and between the 

river mouth in the east to Vista del Mar in the 

West, encompassing all the housing 

developments in the latter area. South of the 

Belize River: The boundaries of which includes 

Natural resource valuation provides a means 

for measuring and comparing the various costs 

and benefits – including social and opportunity 

costs and benefits - of environmental 

resources and their ecosystems services.  

 

1.2 TRAINING  

The training was designed to introduce 

participants to foundational concepts in 

natural resource valuation and to build 

practical skills through empirical studies.  The 

application and use of natural resource 

valuation techniques is important in adding 

market and non-market costs streams in 

development planning to aid holistic decision 

making.  

 

1.3 STUDY AREA 

The study site2 includes a section of the Belize 

River which is considered an important 

the area between the southern river shore and 

approximately 3,000 feet to the south which 

would encompass mangroves and tree-

dominated vegetation around this part of the 

river. 
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economic zone and since it offered a variety of 

features as seen in the Figure 1 above. The 

proposed objective of the pilot study is to 

inform the government and landowners on the 

socio-economic value associated with 

vegetation loss in the surroundings of the 

mouth of Belize River. 

Ladyville is considered to be the largest village 

in Belize. The village is located 8 miles 

northwest of Belize City in the Belize district 

and is connected to Belize City by way of the 

Phillip Goldson Highway. The village is one of 

the sub-urban areas of Belize City and has 

approximately 5,458 residents with a total of 

1227 households; according to the 2010 

census. In terms of location, Ladyville is found 

on the north end of the Belize River and is also 

close to the Caribbean Sea. The Village is 

situated in a natural low-land area that is prone 

to flooding (a floodplain) and consists of 

broadleaf lowland forests and marshlands with 

creeks, ponds and mangrove forest along the 

coast. Given its location, Ladyville can be 

considered as an important location for the 

execution of many economic and social 

activities relating to tourism, recreation and 

various production activities. 

 

1.4 RESEARCH QUESTIONS AND 

DESIGN 

The participants set out to answer the following 

questions which forms the basis of the study.   

▪ What is the economic loss 

associated to vegetation 

clearance? 

▪ What are the socio-economic 

benefits associated to the 

vegetation in the study area? 

▪ Who are the beneficiaries of 

ecosystem services provided by 

Figure 1 Study Area for the Pilot Study in Belize River 
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the vegetation in the study 

area? 

▪ What is the value of the coastal 

protection function? 

▪ How much will it cost if the 

mangrove is completely gone, 

and how much will it cost if it is 

still there? 

The main stakeholders considered and those 

who would be impacted during the study 

included government, private landowners, 

commercial landowners and community 

members.    

The economic potential of the Ladyville area 

has attracted various investors and 

investments in infrastructure that can 

potentially cause lasting damage to the 

environmental and social assets, which have 

historically contributed to the value of the 

village. If these proposed investments are 

permitted to move forward, it is possible that 

various recreational/social, tourism and 

forestry activities, together with various natural 

processes that help to protect the coast, can 

be permanently disrupted, harmed and/or 

altered.  

As such, on account of the request given by 

residents and land owners in the area, it 

becomes imperative that a Natural Resource 

Valuation (NRV) exercise be carried out in 

order to determine the economic loss 

associated with vegetation clearance; the 

socio-economic benefits associated with the 

vegetation in the study area; the beneficiaries 

of ecosystem services provided by the 

vegetation in the study area;  the value of the 

coastal protection function; and the cost of the 

degradation of the mangroves, together with 

the cost of leaving the mangroves in place. 

The official study area selected for the exercise 

was a section of Ladyville ranging from the 

section of the river that extends between the 

river mouth to the eastern edge of the airport, 

next to the intersection of the Northern 

Highway and the International Airport Road. 

The prioritized ecosystems services to be 

valued included recreational and cultural value, 

coastal protection, carbon sequestration, 

Timber, firewood, non-timber forest products, 

gene pool protection and habitat and tourism.  

The NRV exercise took the form of a Cost 

Benefit Analysis (CBA) that were based on 2 

scenarios were selected based on a 30-year 

timeframe. The first scenario (scenario 1) is 

the further development scenario which 

assumed further development in the area in 

which it is supposed that the area will be 

cleared for infrastructure and housing projects. 

The second scenario (scenario 2) proposes a 

situation in which no further housing or 

infrastructural development took place in the 

study area. 

To cover all the aforementioned services, 

participants were divided into 5 execution 

groups. The methodology used by these 

execution groups included various methods 

such as interviews, questionnaires, 

participatory mapping, contingency valuation, 

hedonic pricing, choice modeling, and benefit 

transfer. These methods were chosen based 

on the policy questions to be answered and the 

time and resources available.  
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The purpose of this harvest suitable 

assessment (HSA) is to guide the 

collection of sample data necessary 

to evaluate the timber stocks, 

severity of past logging, and physical 

conditions of an area in an effort to 

assess the feasibility of allowing a 

short-term logging operation. 
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2. TIMBER & NON-TIMBER 

FOREST PRODUCTS  
 

2.1 METHODS  

The purpose of this harvest suitable 

assessment (HSA) is to guide the collection of 

sample data necessary to evaluate the timber 

stocks, severity of past logging, and physical 

conditions of an area in an effort to assess the 

feasibility of allowing a short-term logging 

operation.  0.2-hectare plots were sampled 

throughout forests in the study area.  The 

dimensions of each plot assessed measured 

100 metres by 20 metres oriented in an East 

to West direction.  Plots were located on a 

systematic square grid across the sample area.  

The following outlines the procedures 

employed to conduct the assessment. 

 

PLOT LAYOUT AND DESIGN 

▪ PLOT MONUMENTATION: The 

beginning of each plot is identified 

using GPS receivers.  The provided 

coordinates are for the starting 

point which is to be at the eastern 

end of the plot at the centre line.  At 

the starting point, a sturdy bush 

post should be driven into the 

ground and should be about 1.3 

metres in height.  This post should 

be flagged with fluorescent flagging 

tape leaving a long tail hanging 

down about 0.25 metres.  At a 

distance 10 metres due north of 

this starting point another post 

should be erected and flagged.  

Another such post should be 

erected 10 metres due south of the 

starting post.   

 

▪ CENTRE LINE: From the starting 

point on the centre line, 2 additional 

posts should be erected 50 metres 

apart heading due west.  Each post 

should be flagged and labeled with 

the distance from the starting point 

(i.e. 50 m and 100 m, respectively).  

Between these main posts, there 

may be additional posts to guide the 

linesman, but these should not be 

labeled with distances.  The straight 

line connecting the starting post at 

0 metres and the ending post at 

100 metres should be chopped to 

allow ease of walking.   

 

▪ SUBPLOTS: There will be two 

subplots on either side of the centre 

line, each 50 metre by 10 metres.  

These are numbered as per the 

below diagram.  There will be 4 such 

subplots each 1/20th of a hectare.  
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All individual tree tally will be 

recorded separately by the subplot.   

100 metres 

2 1 20 metres 

3 4 

 

West 

Figure 2: showing sample plot  

Figure 2 The plot/subplot layout used in the inventory. 

Large trees ≥25 cm DBH of all species are sampled in 

the entire plot.  For Mahogany and Cedar, all trees ≥10 

cm DBH are sampled in the entire plot.  Logged thumps 

are sampled in the entire plot.  In subplot 1 (shaded) 

trees of timber species only ≥10 cm DBH are sampled. 

The red dot indicates the starting point. 

 

▪ SUBPLOT DATA COLLECTION: Trees 

of all species ≥25 cm DBH will be 

measured in all subplots (refer to 

commercial timber section of job 

control document for more detail).  Pre-

commercial sized trees of all timber 

species ≥10 to 24.9 cm DBH will be 

measured in subplot 1 only (refer to 

pre-commercial timber section of job 

control document for more details).  

Pre-commercial sized Mahogany and 

Cedar trees ≥10 cm DBH will be 

measured in all subplots.  Logged 

stumps will be measured in all subplots 

(refer to stumps section of the job 

control document for more details).   

 

1. EDGE TREES:  Trees whose middle 

point falls exactly on the perimeter 

of the plot as measured from the 

centre line are included in the tally. 

2. PALMS:  Only palms with a definite 

stem at 1.3 m from the ground were 

measured.   

3. DEAD TREES:  No clearly dead 

trees (snags, standing dead, broken 

dead) were recorded. 

4. SPECIES NAMES: A detailed 

species list was provided at the end 

of this document and included the 

English, Spanish, Maya, and 

scientific names for the different 

species to be tallied.  Prior to any 

data collections, a single name 

should be selected for each species 

to be used throughout the data 

collection process.  Any tree for 

which the species is unknown will 

be recorded as ‘Unknown’. 

 

PRE-COMMERCIAL TIMBER 

Pre-commercial trees of Mahogany and Cedar 

10 to 24.9 cm DBH will be measured in the 

entire plot.  Pre-commercial trees of all timber 

species 10 to 24.9 cm DBH will be measured 

in subplot 1.   

 

All pre-commercial trees all species were 

measured the same way.  All trees will be 

recorded individually for species and shall be 

physically measured for diameter at 1.3 

metres from the ground along the underside if 

leaning, and total height to the top of the crown.  

Tree diameter shall be measured with a 

diameter tape to the nearest 0.1 cm.  Height 

should be visually estimated to the nearest 

metre.   
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COMMERCIAL TIMBER 

Trees of all species ≥25 cm DBH will be 

measured in the entire plot.   

 

In each subplot, every tree ≥25 cm DBH was 

recorded individually for species and was 

physically measured for diameter at 1.3 

metres from the ground along the underside if 

leaning and commercial height to the first 

major branch. Tree diameter was measured 

with a diameter tape to the nearest 0.1 cm.  

Height was visually estimated to the nearest 

metre. Trees of timber species were graded 

according to Figure 3 below.   

 

GRADE 1 – Straight – No major 

deviations or defects in the first 16 ft 

log.   

GRADE 2 – Curved – Typically a long 

curve deflecting more than 3 inches in 

the first 16 ft log.   

GRADE 3 – Defected – A large defect 

in the form of a hollow, rot or other 

damage affecting 25% or more of the 

first 16 ft log.   

GRADE 4 – Curve and Defected – a 

combination of a long curve and a 

defect affecting 25% or more of the first 

16ft log.   

GRADE 5 – Forked below 16 feet – A 

large fork on the first 16ft log. Other 

defects may be present.   

 

 

STUMPS 

Only stumps that are obviously the result of 

recent logging were recorded.   

 

The top diameter of the stump will be recorded 

to the nearest 0.1 cm.  The presence of re-

sprouts was noted. 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3 Grades of timber Species 
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2.2 RESULTS AND MAIN FINDINGS  

The study conducted on the timber and non-

timber forest products within the project area 

shows that the main species of timber found in 

the area are Eucalyptus, Button Wood, Red 

Gumbolimbo, Mayflower and Bullet Tree.  

However, the quantity of these secondary 

hardwood species is not feasible for 

commercial extraction from the area 

considering the low market value of the 

species and the cost that would be incurred 

through the permitting and extraction process.  

Furthermore, from data collected thru a 

questionnaire, it was determined that  non-

timber forest products such as firewood, bush 

sticks and game species indicates that 

produce is not being extracted from the area 

which may be attributed to the inaccessibility 

of the area. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

...The quantity of these secondary hardwood 

species is not feasible for commercial extraction 

from the area considering the low market value 

of the species and the cost that would be 

incurred through the permitting and extraction 

process. 
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One of two ecosystem 

services valued within 

this study is carbon 

sequestration by 

mangroves. 
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3.    CARBON SEQUESTRATION 
 

3.1 METHODOLOGY 

One of two ecosystem services valued within 

this study is carbon sequestration from 

mangroves. Mangroves in Belize have carbon 

rich soils which are more than 10 meters thick 

and more than 6,000 years old. 

 

For the purpose of this study, mangrove 

ecosystem according to the IPPC guidelines 

(IPCC, 2006) is defined as “a tree, shrub, palm 

or ground fern, generally exceeding one half 

meter in height that normally grows above 

mean sea level in the intertidal zone of marine 

coastal environments and estuarine margins. 

A mangrove is also the tidal habitat comprising 

of such trees and shrubs,” (CIFOR 2014). 

 

Based on the IPCC definition of mangroves, it 

was necessary to merge lowland broadleaf 

moist forest, lowland broad-leaf moist scrub 

forest, mangrove and littoral forest as one 

ecosystem type and classify these as 

mangrove. Wetlands and savannah 

ecosystems were not considered since the 

study only focused on above ground biomass 

and excluded below ground estimation due to 

its limitation and complexity.  

In order to value this service, this study used 

the market price valuation method. This 

method allowed for the approximation of the 

economic value of the ecosystem service 

based on how it is being sold in the existing 

markets. Carbon stocks have a direct 

proportional relationship with biomass and 

have been estimated based on above ground 

biomass (AGB). The numerical values of 

carbon stocks in above ground biomass of 220 

tonnes d.m. ha-1 used in this study were 

extrapolated from the IPCC estimates of 

Carbon within above ground biomass within 

Mangrove forests systems in the tropics under 

the broader category of Tropical Moist 

Deciduous Forest for North and South America 

(IPCC, 2006). 

The IPCC method allowed to value and to 

compare changes in carbon stock under the 

different scenarios. Losses of habitat in a 

Business as Usual Scenario are calculated 

using the established 0.3% annual 

deforestation rate for Belize (Cherrington, 

2010).  

The following outlines the steps followed 

during this study:  

CARBON SEQUESTRATION VALUES 

1. The sequestration capacity of the 

ecosystems in the study area of 220 

tonnes d.m/ ha was extrapolated from 

the IPCC (2006) guidelines. The IPCC 

recommends a tiered approach, where 

Tier 1 refers to the least intensive 

methods in terms of data collection. In 

this step, surrogate values (of carbon 

sequestration and stock, in tonnes) 

from other sites were used. This 
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consists of an IPCC Tier 1 assessment 

which is based on simplified 

assumptions and published IPCC 

default values for activity data and 

emissions factors. Due to their 

simplicity, Tier 1 assessments are 

characterized by a low accuracy and 

certainty and may have a large error 

range of +/- 50% for above ground 

pools and +/- 90% for the variable soil 

carbon pools. 

2. The current price per ton of CO2 was 

estimated based on figures from the 

World Bank Carbon Pricing 2016 

Watch (WB, 2016). This price for 

Mangrove forest ecosystems is 

estimated as; US$20/tCO2e. However, 

in Belize at the Rio Bravo Conservation 

and Management Area a carbon stock 

selling price of $5 US per tonne was 

quoted (Pacheco, 2017).  

3. The economic value of carbon stock in 

the study area was estimated as the 

product between the equivalent tons 

of carbon captured by ecosystems per 

year and the selected price of a ton of 

carbon dioxide (Howard et al. 2014). 

The estimated carbon captured by the 

ecosystem classification was 

converted to CO2 by using the ratio 

3.67 (conversion factor) of the 

molecular weights of CO2 (44) and C 

(12). The following formula was 

applied: 

220 tonnes C * 3.67 = 807tonnes CO2. 

4. The total economic value of Carbon 

Dioxide sequestrated within the study 

area was calculated using the 

following formula:  

TOTAL VALUE=Area*Total 

Carbon Dioxide*Price of CO2e 

*TOTAL CARBON DIOXIDE= the 

mean Carbon Dioxide stock for 

ecosystem category 

*AREA= the area of the 

ecosystem being studied 

*COST= US$20/tCO2e 

 

 

3.2 RESULTS AND MAIN FINDINGS  

PROJECTIONS BASED ON 

SCENARIOS 

1. For the conservation scenario, the 

estimated accumulated value of 

Carbon Dioxide (CO2) in mangroves 

would remain constant due to a 

decrease of the deforestation rate in 

the study site. In a conservation 

scenario a decline in deforestation will 

lead to maintained carbon stocks and 

the sustained economic value of CO2 

within the study area.  

2. For the BAU scenario, the carbon being 

captured every year would decrease 

with an annual calculated loss of 0.3% 

vegetation in the study area. 

Furthermore, the vegetation loss would 

be associated to the release of the 

corresponding carbon dioxide stock, 
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which can be quantified as an 

economic cost. 

CARBON SEQUESTRATION 

This study analyzed the economic contribution 

of carbon stock as an important ecosystem 

service provided by mangrove forest within the 

study area.  This economic contribution was 

measured and valued based on carbon stocks 

within Mangrove biomass. The total annual 

value for carbon for mangrove forest was 

extrapolated from data provided for Tropical 

Moist Forest based on the IPCC 2006 

guidelines.  

In a Conservation Scenario at year five (5), the 

accumulated value of CO2 in the study area is 

estimated at $10,523,280 USD. On the 

contrary in a BAU scenario using an estimated 

forest cover loss of 0.3% this trend in the 

decline both in habitat from 652 ha to 110 ha 

and in total economic value with lower gain of 

$8,747,880 USD.  This trend in the decline of 

CO2 sequestered remains constant with a 

diminishing monetary value by the project 

twenty (20) year.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Over a 20 year period, the Conservation 

scenario shows that the study area receives 

approximately US$42.1 million as compared 

to the Business as Usual Scenario, which 

only receives US$2.1 million. 
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Figure used to calculate carbon 

Dioxide tonnes per ha.  

(IPPC, 2006) 

 

Prices to calculate payment of CO2 (US$ per tonne) 

 

807 World Bank $20.00  

     

Present 

Scenario 

 

Conservation 

Scenario 

Business as Usual 

Scenario 

652 Ha of mangroves at year 1 652 652 

526164 C02 Stock (tonnes) at year 1 526164 526164 

  

 

Ha of mangroves at year 5 652 110  

C02 Stock (tonnes) at year 5 526164 88770  

Revenue for year 1-5  $ 10,523,280                    $1,775,400   

   

Ha of mangroves at year 10 652 18  

C02 Stock (tonnes) at year 10 526164 14526  

Revenue for year 6 - 10  $10,523,280  $ 290,520  

   

Ha of mangroves at year 15 652 3 

  C02 Stock (tonnes) at year 15 526164 2421  

Revenue for year 11-15 $10,523,280  $ 48,42 0      

     

Ha of mangroves at year 20  652 1  

C02 Stock (tonnes) at year 20  526164 404  

Revenue for year 15 - 20  $10,523,280  $ 8,070  

     

Total amount received at the end 

of the 20 years based on the 

acreage found in the area each 

year.  
$ 42,093,120 $2,122,410 

  

Using World Bank pricing 

due to lower number of 

threats 

Areas decrease in a BAU 

scenario at an annual 

rate of 0.3% of total 

remaining area. 

 

Figure 4: Scenarios and associated pricing for CO2  
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https://belize-travel-blog.chaacreek.com/2014/07/six-iconic-belizean-animals/ 

…The study assessed the 

presence of iconic species and 

ranked threats and the 

significance of those threats to the 

study area in comparison with 

other known habitats for these 

species. 
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4.    ICONIC SPECIES 
4.1 METHODS  

The study also took into consideration the 

significance of the area as habitat for the 

iconic species, focusing on the West Indian 

Manatee and Baird’s Tapir (national animal of 

Belize).  Through consultations with experts, 

researchers and conservationists (Wildtracks, 

Sea-to-shore Alliance, Belize Zoo) working in or 

near the area, the study assessed the 

presence of iconic species, and ranked threats 

and the significance of those threats to the 

study area in comparison with other known 

habitats for these species. The rankings took 

place as outlined below. 

RANKING OF HABITAT 

SIGNIFICANCE & THREATS: 

The team identified two other locations that 

support the species apart from that of the 

study area. These are Gales Point Wildlife 

Sanctuary and the Placencia Lagoon. 

Important population supporting services were 

identified. Once identified, the significance of 

the area as it relates to population supporting 

services (e.g. nursery, food, and shelter) for 

these specific species were ranked on a 

quantified scale presented as low, medium, 

high and very high. These were then added to 

give a total measure of significance in relation 

to the other sites. The figure below shows an 

example of how the ranking was carried out.  

 

 

Table 1 Ranking of Population Support Services in 

Various Habitats  

Population Supporting 

Services 

Habitat Areas 

Belize 

River 

Area 

2 

Area 

3 

Nursery  High   

Food  Low   

Shelter Very High   

Population of manatees 

accessing the areas 

(presence) 

Very high   

Distance traveled to 

access the area 

Very high   

Access to fresh water 

(double score) 

Very high   

SIGNFICANCE - High   

Level of threat to the area under the different 

development scenarios was also ranked in 

comparison to the other habitat areas (see 

below example). The following ranking system 

was used for both scenarios:      

• Low- The threat will only slightly 

damage the species. 

• Medium- The threat will moderately 

degrade the species. 

• High- The threat will seriously 

degrade the species. 

• Very high- The threat is likely to 

destroy or eliminate the species. 
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This was then related to the population 

supporting services to recalculate the 

significance of habitat under these scenarios.  

Table 2  Threats Ranking in Study Site and 

Comparative Habitats 

BUSINESS AS USUAL 

Threats 
Belize 

River 

Area 

2 

Area 

3 

Clear Cutting High   

Illegal logging Low   

Habitat Conversion Very High   

Pollution Moderate   

Reduction of food 

source 

Moderate   

SIGNFICANCE - High   

 

 

 

 

EXPERT CONSULTATIONS 

Through desktop research and informal 

discussion within the networks of the study 

team, a list of potential experts to consult was 

compiled. Consultations took place via face-to-

face interviews, phone calls and/or focus 

groups depending which depended on the 

response of experts. Experts (Listed below) 

were asked to conduct the ranking above as 

well as several questions to support their 

responses. 

Table 3  Experts and Associated Expertise of Iconic 

Species in Study Area 

Name Organization Years of 

Experience  

Area of 

Expertise 

Zoe Walker Wildtracks 20 Manatee-

rehabilitation 

Jamal Galvez Oceana 10 Manatee- 

rehabilitation 

Celso Poot Belize Zoo 10 Tapir 

Raymond 

Caal 

Birds 

without 

Borders 

2 Tapir 

 

4.2 RESULTS AND MAIN FINDINGS  

HABITAT VALUES FOR ICONIC 

SPECIES 

The habitats of the study area provide 

supporting services vital to the maintenance of 

key Iconic Species in Belize. These ecosystem 

values can be listed as, food, shelter, 

connectivity and water availability for both the 

Tapir (Tapirusbairdii) and the Antillean 

manatee (T. m. manatus). The following table 

outlines the ranking of these support services 

based on sites recognized as hotspots for 

these species in Belize. 

The Belize River specifically is a critical site for 

the tapir (Tapirusbairdii) population in the area. 

It provides food, shelter, connectivity and 

water for this species and as can be observed 

in the table (Table 4) which follows, the study 
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area has the same level of importance when 

compared to other known sites recognized as 

hotspot. Both Poot (Belize zoo) and Caal (Birds 

Without Borders) when interviewed agreed 

that water is the most important supporting 

service provided to Tapir in the study area.  

Table 4 Ranking of Support Services in Study Site 

and Comparative Habitats for Tapir 

Low – Contributes little to the survival of the 

species; Medium – Contributes an acceptable 

level towards the requirements for the survival 

of the species; High – Contributes directly to 

the species survival; and Very high – Species 

cannot survive without this service. 

Walker and Galvez, manatee experts in Belize 

concluded that the Belize River is equally 

important for the Antillean manatee (T. m. 

manatus) population when compared to other 

sites (Table 5). The area provides nursery, food 

and shelter to the species and most 

importantly similarly to tapir it provides access 

to freshwater.  

 

Table 5 Ranking of Support Services in Study Site 

and Comparative Habitats for Manatee 

Population 

Supporting 

Services (PSS) 

for Manatee B
e

li
ze

 R
iv

e
r 

G
a

le
s
 

P
o
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t 

W
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d

li
fe

 

S
a

n
c
tu

a
ry

 

P
la

c
e

n
c
ia

 

L
a

g
o

o
n

 

O
v
e
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a
n

k
 f

o
r 

e
a

c
h

 P
S

S
 

Nursery  High High High High 

Food  High 

Very 

High 

Very 

High 

Very 

High 

Shelter High 

Very 

High 

Very 

High 

Very 

High 

Population of 

manatees 

accessing High High High High 

Distance 

traveled to 

access the area Medium Low Medium Medium 

Access to fresh 

water  

Very 

High High High 

Very 

High 

Overall Rank for 

PSS level in each 

site High High High  

Low – Contributes little to the survival of the 

species; Medium – Contributes an acceptable 

level towards the requirements for the survival 

of the species; High – Contributes directly to 

the species survival; and Very high – Species 

cannot survive without this service 

 

 

 

 

 

Population 

Supporting 

Services (PSS) 

for Tapir 

Belize 

River 

Runaway 

Creek 

Boom 

Road 

Overall 

Rank 

for 

each 

PSS 

Food  High  High Medium High 

Shelter High  High Medium High 

Connectivity to 

neighboring 

populations High 

Very 

High  High High 

Water 

availability  High  

Very 

High  

Very 

High  

Very 

High 

Overall Rank for 

PSS level in 

each site High 

Very 

High High  
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PROJECTION OF THE PROVISION 

OF SERVICES BASED ON A 

SCENARIO ASSESSMENT OF 

THREATS WITHIN THE STUDY AREA 

Similar to other sites the Belize River is not 

without threat. The impact of these current 

threats can be detrimental to the provision of 

support services vital to the existence of these 

iconic species. The main threat for the Tapir 

and Manatee can be observed in Table 5 and 

Table 6. 

Table 6  Ranking of Threats to Tapirs in Study Site 

and Comparative Sites for BAU Scenario 

 Low- The threat will only slightly damage the 

species; Medium- The threat will moderately 

degrade the species; High- The threat will 

seriously degrade the species; and, Very high- 

The threat is likely to destroy or eliminate the 

species. 

 

BUSINESS AS USUAL SCENARIO 

ASSESSMENT 

Notwithstanding the importance of the 

services provided within the study area, in a 

Business as usual scenario where 

development and poor land practices are 

maintained the tapir and manatee populations 

are at risk of becoming isolated and reduced 

due to increasing development projects 

resulting to fragmentation and contamination 

of habit.  

Tapirs are at risk for increased road collision 

caused by increased vehicular movement in 

the area.  Furthermore, the tapir population is 

being impacted by deforestation throughout all 

sites, corresponding to Cherrington, 2010 

deforestation rate of 0.3%. This is featured in 

Table 6 as the most impactful threat or “high 

level” threat to the tapir population in the 

Belize River when compared to the other sites.  

In a BAU scenario, boat collisions with 

Manatees will also increase due to increase in 

human traffic along the Belize River reducing 

manatee populations tremendously.  

The area is considered a critical site for 

manatee populations.  Manatee populations 

are greatly threatened especially by boat 

collisions.  In the BAU scenario for manatees, 

boat collision on this species has spiked due to 

increase in human traffic along the Belize River, 

reducing the populations tremendously. When 

compared to other sites, boat collisions were 

ranked the highest threat at the Belize River. In 

all three sites, pollution and reducing food 

sources are major threats for manatees (see 

Table 7). 

 

Threats to 

tapirs 

B
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m

 R
o

a
d

 
 

O
v
e
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R
a

n
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r 

e
a

c
h

 

th
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a
t 

 

Deforestation  

Very 

High High 

Very 

High 

Very 

High 

Agriculture  Medium Medium High High 

Hunting  Medium Low Medium Medium 

Road Collision High Medium 

Very 

High High 

Habitat 

Fragmentation  

Very 

High Medium High High 

Overall Rank 

for threat level 

in each site High 

 

Medium High  
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Table 7: Ranking of Threats to Manatees in Study 

Sites and Comparative Sites for BAU Scenario 

Threats to 

manatees 
B

e
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ze
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r 
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t 
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d
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L
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R
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r 
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a
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a
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Habitat 

Conversion Medium  Medium High High 

Pollution High High High High 

Reduction of 

food source High High High High 

Boat collisions Very High High High High 

Overall Rank 

for threat level 

in each site High Medium High  

Low- The threat will only slightly damage the 

species; Medium- The threat will moderately 

degrade the species; High- The threat will 

seriously degrade the species; and, Very high- 

The threat is likely to destroy or eliminate the 

species. 

 

CONSERVATION SCENARIO 

ASSESSMENT 

For the purposes of this assessment, the 

Conservation Scenario took into account 

management practices geared at protecting 

the integrity of ecosystems to ensure that the 

goods and services are sustained. The 

assessment considered the diversity of land 

tenure within this site. It must be clearly 

outlined that this is not a conservation area, 

thus, based on the current threat to viable 

Tapir and Manatee populations in the study 

area, a conservation scenario will entail 

measures to reduce pressures. These may 

include but not limited to the enforcement of 

regulations governing development and 

maintenance of buffer zones required for the 

promotion of biological corridors, placement of 

signage and speed bumps to reduce the risk of 

vehicular collision to medium. Additionally, 

enforcement of regulations governing 

development and enforcement of the Wildlife 

Protection Act of Belize to reduce illegal 

hunting of this species to low and better land 

use planning to reduce deforestation rates in 

the area (Table 8).  

Table 8 Ranking of Threats to Tapirs in Study Site 

and Comparative Sites for Conservation Scenario 

Threats to 

tapirs 

B
e
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a
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Deforestation High High High High 

Agriculture Medium Medium Medium Medium 

Hunting Low Low Low Low 

Road Collision Medium Medium Medium Medium 

Habitat 

Fragmentation High Medium Medium Medium 

Overall Rank 

for threat level 

in each site Medium  Medium Medium  

Low- The threat will only slightly damage the 

species; Medium- The threat will moderately 

degrade the species; High- The threat will 

seriously degrade the species; and, Very high- 

The threat is likely to destroy or eliminate the 

species. 

The establishment of No Wake Zones has also 

been proven to reduce water traffic collisions (. 

Table 9). As can be observed in Table 3, threats 

average medium in the Runway Creek where 

management exist considering the private 
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reserve status of this site. Increased 

management presence has also proven to 

reduce threats and increase long term viability 

of species. 

Table 9 Ranking of Threats to Manatees in Study 

Sites and Comparative Sites for Conservation 

Scenario 

 Low- The threat will only slightly damage the 

species; Medium- The threat will moderately 

degrade the species; High- The threat will 

seriously degrade the species; and, Very high- 

The threat is likely to destroy or eliminate the 

species. 
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Clear Cutting Medium  Medium Medium Medium 

Illegal logging Low Low Low Low 

Habitat 

Conversion Medium  Medium High High 

Pollution Medium  High Medium  Medium 

Reduction of 

food source High High High High 

Boat collisions Medium  Medium  Medium Medium 

Overall Rank 

for threat level 

in each site Medium Medium High  

picture source: https://www.belizehub.com/wp-

content/uploads/2016/06/gales-point-manatee-belize.jpg 
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5. LOCAL RECREATION & 

CULTURAL VALUE  
5.1 METHODS  

 

1) Demographic data relating to the study area was collected with the main objective of 

determining the study area population, which was estimated at 6,500 persons.  

 

2) A sample size was determined using random sampling. The initial margin of error 

desired was +/- 5% with a confidence level of 95%. Given these thresholds, the ideal 

sampling size was estimated at 400 respondents with an estimated response rate of 

20% to signify a successful administering of the survey. However, considering the 

scope and resources of the pilot study, the estimated sample size was adjusted to 60 

persons, which represents approximately 10% of the population of the study area. 

 

3) A questionnaire combining elements of both participatory mapping and contingent 

valuation, along with an accompanying map, was designed to identify the following: 

 

 

The recreational and 

cultural activities 

residents of the study 

area participate in 

 

A list of potential activities that residents may 

participate in was presented to each 

respondent, who had the option to select 

more than one and state any not listed as 

“other”. 

 

 

The ranking of these 

activities based on 

importance to residents 

 

Residents were asked to rank the cultural and 

recreational activities they partake in as 

either “Very Important”, “Fairly Important”, 

“Important”, “Slightly Important” or “Not 

Important at All”. 

 

The locations where these 

activities normally take 

place 

 

A map of the study area was presented to 

each respondent, who was asked to indicate 

where on the map they participate in the 

recreational and cultural activities that had 

been previously indicated and ranked.  
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The willingness of 

residents to pay for the 

protection of natural 

areas in the study area. 

 

A hypothetical programme called the 

“Programme for the Protection of Natural 

Areas in the Surroundings of the Belize River” 

to be implemented in the Vista Del Mar and 

Ladyville area was presented to residents. 

The purpose of this programme was to 

provide additional funding for the upkeep, 

development and expansion of natural areas 

that residents use for cultural and 

recreational activities. Residents were asked 

to state their willingness to pay for such a 

programme using a simple “yes” or “no” 

indicator.  

 

The maximum monthly 

amount residents would 

be willing to pay for the 

implementation for such a 

programme. 

 

The response to this question was designed 

to be open-ended. Respondents simply 

stated the maximum amount and the 

currency without the use of options. 

 

The reasons for residents’ 

willingness/unwillingness 

to pay for the above. 

 

Three potential reasons for each case were 

presented to the respondents, with the option 

for them to state any other reason as “other”. 

 

Demographic information 

of respondents (residents) 

 

The demographic information collected 

included sex, age range, level of education, 

specific community of residence (Vista del 

Mar/Ladyville/Other), amount of time living in 

the area and the monthly household income. 

 

  

 

 

4) A total of sixty (60) survey packages were administered to residents of the study area 

by trained surveys takers. 

 

5) The responses from the completed surveys were extracted and coded. 
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6) The results were analyzed to determine the relative importance of the various areas 

which residents use for recreational/cultural activities in the study area, as detailed 

below: 

• Each category with regards to each recreational and cultural activity 

which each resident participated in was assigned a corresponding 

numerical rating as shown below: 

o Very Important-4 

o Fairly Important-3 

o Important-2 

o Slightly Important-1 

o Not Important at All-0 

• Using the ratings assigned to the importance of each activity as above, 

the relative importance of each activity was calculated using the 

following Relative Importance Index (RII) formula: 

𝑹𝑰𝑰 =
∑ 𝑷𝒊𝑼𝒊

𝑵(𝒏)
 

Where: 

RII= Relative Importance Index 

Pi= Respondent’s rating on importance of activity 

Ui=Number of respondents placing identical weighting on corresponding 

activity 

N=Sample size 

n=Highest attainable importance score (4 in this case) 

 

• The RII of each activity was used as an indicator of the importance of 

the corresponding activity. 

 

7) Based on the locations assigned to each activity by respondents using the map during 

the survey, the importance of each location was determined and digitally mapped 

using ArcGIS. The activity of highest importance corresponds to the location of highest 

importance for recreational activities. 

 

8) The values determined from contingent valuation were used to place an annual, 

monetary value on the recreational and cultural services provided by the ecosystem 

within the study area. This was calculated as seen below: 

 

𝑨𝒏𝒏𝒖𝒂𝒍 $ 𝑾𝑻𝑷 = 𝑆𝑡𝑢𝑑𝑦 𝐴𝑟𝑒𝑎 𝑃𝑜𝑝𝑢𝑙𝑎𝑡𝑖𝑜𝑛 ×
# 𝑜𝑓 𝑃𝑒𝑟𝑠𝑜𝑛𝑠 𝑊𝑇𝑃

𝑇𝑜𝑡𝑎𝑙 # 𝑜𝑓 𝑅𝑒𝑠𝑝𝑜𝑛𝑑𝑒𝑛𝑡𝑠
 × 𝐴𝑣𝑒𝑟𝑎𝑔𝑒 𝑀𝑜𝑛𝑡ℎ𝑙𝑦 $ 𝑊𝑇𝑃

× 12 



 

 

37 

5.2 RESULTS AND MAIN FINDINGS  

Table 10 shows the number of respondents that participate in the recreational/cultural activities that 

were presented. Respondents were allowed to make more than one selection. 

 

Table 10 Respondents and Preferred Recreational/Cultural Activity  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 11 Rating of Recreational and Cultural Activities for BAU and Conservation Scenario 

Year Recreational/Cultural Activity Importance Rating of 

Recreational/Cultural Activity 

Scenario A Scenario B 

2017 
Swimming 68 68 

Non-Commercial Fishing 39 39 

Cycling 33 33 

Jogging/Running 31 31 

Other Recreational Activity 21 21 

Dancing/Singing 8 8 

Arts & Craft 1 1 

  

2037 
Swimming 136 34 

Non-Commercial Fishing 19.5 19.5 

Cycling 33 16.5 

Jogging/Running 31 15.5 

Other Recreational Activity 21 42 

Dancing/Singing 8 16 

Arts & Craft 2 1 

Activity Number of Participants 

Swimming 26 

Non-Commercial Fishing 17 

Cycling 19 

Jogging/Running 13 

Other Recreational Activity 8 

Dancing/Singing 2 

Arts & Craft 1 
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Table 11 illustrates the relative importance index calculated for each activity under Scenario A and 

Scenario B, both in 2017 and 2037. 

 

The following maps (Figures 5, 6 and 7) shows the locations and relative importance (indicated by 

the sized symbols) of each activity (indicated by colors) under each scenario.  

 

 

 

 

 

 

 

 

 

Figure 5 Map of 

Importance of 

Recreational/Cultural 

Areas in Study Site (Current 

Scenario) 

 

 

Figure 6 Map of Importance 

of Recreational/Cultural 

Areas in Study Site 

(Conservation Scenario) 
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Figure 7  Map of 

Importance of 

Recreational/Cultural Areas 

in Study Site (BAU 

Scenario) 

Figure 8 Importance of 

Recreational and Cultural 

Activities in Study Area 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 8 is a graphical representation of the results. The current values were determined from the 

survey, while the values for scenarios A and B were estimated using reasonable assumptions 

(outlined in the Main Findings section, p47). Figure 8 shows the Importance of Recreational and 

Cultural Activities  
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CONTINGENT VALUATION: 

Figure 9 illustrates residents’ willingness to pay 

(WTP) for a programme to protect the natural 

areas in the immediate surroundings of the 

Belize River, based on responses to question 

number 5(a) in the questionnaire. 

 

 

 

 

 

 

 

 

 

Figure 9 Respondents WTP 

For Protection of Natural 

Areas in the Study Site 

 

Figure 10 Respondents 

Maximum WTP per month for 

Natural Areas 

Error! Reference source not 

found. illustrates the 

maximum amount, in 

Belize dollars, that 

residents are willing to pay 

for the implementation of 

the programme described 

and the percentage of 

residents stating the 

respective amount, as 

indicated by responses to 

question 5(b) of the 

questionnaire. The average 

monthly amount residents 

are willing to pay is $2.33. 

$1 

50%

$3 

8%

$2 

17%

$5 

25%

How much is your maximum willingness to pay (WTP) 

per month for the implementation of the "programme 

for the protection of natural areas in the surroundings 

of the belize river? 

$1

$3

$2

$5
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_________________________________________________ 

Table 12 Base and Final Year Annual WTP for BAU and Conservation Scenario 

Table 12 Base and Final Year 

Annual WTP for BAU and 

Conservation Scenario shows the 

annual value of residents’ 

willingness to pay, calculated 

using the formula outlined in the 

methodology. 

 

 

 

Currently, swimming and fishing, which are 

both concentrated along the banks of the 

Belize River and at nearby beaches, are the 

recreational activities that residents consider 

to be the most important to them. However, 

only 25% of residents surveyed are willing to 

pay to maintain the health of the environment 

where these activities take place. Of these 

residents, the average they are willing to pay 

per month is BZ$2.33 which results in an 

annual value of BZ$45,435 in 2017 for both 

scenarios. 

 

The most popular reason for residents’ 

willingness to pay, as indicated by survey 

responses, was “to ensure the continued use 

of these areas for recreational and cultural 

activities”. The most popular reason for 

residents not willing to pay was the notion that 

the Government of Belize should pay for the 

proposed conservation programme. Of note, 

all residents that were willing to pay for 

conservation have been living in the 

community for over five years, have secondary 

or university education, and have a monthly 

salary of BZ$1,000 or above.  

In twenty years from now, under scenario A 

(conservation), it is assumed that swimming 

will become even more important because the 

ecosystems surrounding the river and beach 

will be healthier due to preserved preservation. 

However, non-commercial fishing may become 

less important because invasive activities such 

as this, although non-commercial, may be 

restricted in some areas. This is currently the 

case in a number of protected areas across 

Belize. Under the conservation scenario (A), 

cycling, jogging/running and other recreational 

activities including dancing/singing are 

assumed to maintain their importance since 

none of them were found to be directly 

associated with the mangrove vegetation 

cover. However, the importance of arts & craft 

may increase due to a healthier environment 

which may provide artistic inspiration.  

 

With regards to the willingness to pay under 

the conservation scenario A, it is assumed that 

residents would be willing to pay more because 

a healthy environment may increase residents’ 

appreciation of the recreational and cultural 

services provided by the vegetation in the area. 

Year Annual BZ$ WTP in Study Area 

Scenario A:  

Conservation 

Scenario B:  

Business as usual 

2017 $45,435.00  $45,435.00  

2037 $90,870.00  $22,717.50  
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picture 1 http://nationalkriolcouncil.org/the_kriols 

Under scenario B (business as usual), over the 

next 20 years, swimming and fishing are both 

assumed to be less important due to 

degradation in the locations where these 

activities occur. Cycling and jogging/running 

may also decrease in importance considering 

the fact that the roads, especially the highway 

where these activities occur, may be affected 

by erosion if vegetation cover is unsustainably 

removed. The degradation of the environment 

may also lead to artists going elsewhere to 

seek artistic inspiration. Dancing and singing 

and other recreational activities are expected 

to increase because residents will have to find 

other recreational activities to partake in due 

to the decrease in the previously mentioned 

activities. 

 

Under this scenario, residents will likely be 

willing to pay less, if anything at all, to conserve 

the state of the environment because an 

unhealthy environment would not be able to 

offer healthy outdoor areas for recreational 

and cultural activities. For example, the river 

may not be a suitable place for fishing. 

 

Overall, this willingness to pay analysis 

suggests that under the conditions defined in 

the business as usual scenario (B), the annual 

willingness to pay for the protection of natural 

areas in 2037 will represent only half the 

amount estimated in 2017. In the 

conservation scenario (A), on the other hand, 

the willingness to pay for nature protection for 

recreation is expected to double over the same 

20-year timeframe. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Dancing and 

singing and other 

recreational 

activities are 

expected to 

increase… 
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picture 2 Source: https://oy002fxxvs-flywheel.netdna-ssl.com/wp-

content/uploads/2015/12/Canoeing_DSC5838.jpg 
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6.    TOURISM  
 

6.1 PROPOSED METHODS  

In order to determine the value of nature to tourism within the study area, the following activities 

were conducted: 

 

 

6.1.1 STAKEHOLDER ANALYSIS 

A stakeholder analysis to identify stakeholders 

and beneficiaries for tourism sector within the 

study area was conducted.   This was analyzed 

based on the assumption that the natural 

resources were being used for tourism 

activities on the river for river tours, wildlife 

watching like birding and manatee spotting 

(species of significance), use of hotels and 

restaurants, within the study area.  For the 

purposes of this analysis, a stakeholder was 

defined as anyone operating tourism related 

services directly within the study area, and 

individuals /entities directly linked to any 

tourism activity within the study area.  A 

beneficiary was defined as anyone that 

benefits from tourism related services 

occurring within the study area and offer 

services to stakeholders. 

 

 

6.1.2 PROPOSED VALUATION AND DATA COLLECTION METHODS  

Based on the scoping analysis that identified 

threats, ecosystem services, stakeholders, 

beneficiaries, and guidance from the 

consultants at Wolfs Company, it was 

identified that the most suitable methodology 

for estimating the direct use value of nature for 

tourism in the area was the Net Factor Income 

Method. Due to a limited timeframe and 

excessive work required for data collection, the 

Consultants advised Group 2 to select one 

specific tourism business to analyze, and that 

Stakeholder 
Analysis to 

identify 
stakeholders 

and 
beneficiaries

1
Selection of a 

valuation 
method 

2
Conduct data 

collection 
activities

3
Analysis of data 

collected

4
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the data collection process should be limited 

to either tours or restaurants within the area.  

Following this advice, our study focused on the 

Value of Nature for Tours in the study area. 

 

In order to utilize the Net Factor Income 

Method, information associated with a) 

revenue for tour operators to estimate direct 

earnings; and b) input costs for tours within the 

area to determine added value of nature for 

tours, was needed.  The data requirements to 

implement this valuation included:  tour 

operation financial data, frequency, cost for 

boat operation, tour guide, captain, boat crew, 

fuel, estimated # of visitors, estimated # of 

tours per location, fees, licenses, tour 

frequency, type & cost of tours, etc.  Based on 

these data requirements and guidance from 

the consultants, Group 2 determined that the 

best method for collecting this data would be 

through an on-site survey of tour operators and 

tour guides that utilized the study area using a 

Structured Questionnaire. 

 

Based on the data collection and valuation 

method proposed, the following results would 

be obtained for the study area: 

i. Estimate of current direct use value 

of nature for tourism - tours 

ii. Estimated change value for a) 

business as usual scenario, and b) 

conservation scenario 

iii. Estimated added value of tourism - 

tours 

 

 

6.1.3 PRELIMINARY DATA COLLECTION PROCESS 

Two steps were taken as part of the data 

collection process for this study.  One step was 

the collection and analysis of secondary data 

to identify the individuals/ entities to be 

interviewed to respond to the structure 

questionnaire. The other step was the 

development and collection of responses to a 

structured questionnaire as part of primary 

data collection.  It should be noted that the 

latter step was not completed, and this study 

should therefore be considered an initial step 

in the estimation of the value of nature for 

tourism in the mouth of Belize River. 

 

Step 1:  Identification 

of Tour Operators & 

Tour Guides – Survey 

Sample Size 

 

To identify Tour Operators and Tour Guides operating 

within the study area that would be able to assist in 

responding to the structured questionnaire, Group 2 

obtained information from the Belize Tourism Board 

(BTB) and the Belize Tourism Industry Association (BTIA).  

All tour operators and tour guides are required to obtain 

permits and be licensed in order to provide tourism 

services in accordance with the Belize Tourism Board 

(Tour Guide) Regulations, 2003, and the Belize Tourism 

Board (Tour Operators) Regulations, 2003, of Chapter 
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275 of the Laws of Belize (Laws of Belize, 2003).  It 

should be noted that only licensed tour guides and 

personnel of legally permitted tour operations were 

interviewed as part of this study. 

Preliminary data was obtained from the Tour Operators 

and Tour Guide Listing within the Travel Guide Belize 

2017, (Belize Tourism Board, 2017).  Based on this 

listing, desktop research was conducted online to 

determine which tour operators, with online websites, 

utilize the study area for tours.  Additionally, all operators 

and guides found within the listing were also contacted 

via phone to determine if they were eligible, conducting 

tourism activities within the study area, and willing to 

participate in the survey and respond to a questionnaire.  

This preliminary analysis aided in determining the survey 

sample size for the questionnaires. 

 

Step 2: Development, 

Distribution, and 

Analysis of 

Structured 

Questionnaire. 

 

Due to time limitations, the primary focus of the data 

collection was on tour operators and tour guides that 

utilize the study area for tours. Structured Questionnaires 

to obtain the required data to utilize the Net Factor 

Income Method were developed with the guidance of the 

Consultants from Wolfs Company.  Questionnaires were 

developed for Tour Operators and Tour Guides. A 

questionnaire for tourists was also designed, but this was 

not applied due to time constraints.  Based on the 

findings from Step 1, Group 2 distributed structured 

questionnaires on-site to Tour Operators and Tour Guides 

within the study area. An Excel spreadsheet was 

developed to analyze potential responses to the 

questionnaires.   
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  6.2 MAIN FINDINGS & RECOMMENDATIONS  

6.2.1 RESULTS AND FINDINGS  

Results of Preliminary Analysis of Travel Guide Belize 2017 to identify survey group – Tour Operators 

and Tour Guides within study area. 

 

Table 13: Number of Travel Guide Belize Listing - online 

Analysis of Travel Guide Belize Listing - online Total Number 

Tour Operators + Tour Guides 82 

Tour Operators with Websites 54 

Operational Websites 32 

Websites with tours within study area 0 

 

 

Table 14 Results of Phone Survey of Travel Guide Listing   

Analysis of Travel Guide 

Belize Listing  

Tour Operators & Tour 

Guides 

Hotels & 

Resorts 

Contacted by Phone 82 54 

Has Tours in Study Area 3 1 

No Tours in Study Area 79 53 

 

Note: detailed breakdown of the Travel Guide Belize Listing can be found in Table 13 and Table 14. 

There were no responses from the questionnaires issued to Tour Operators, Tour Guides, or Resorts. 

 

6.2.2 MAIN FINDINGS 

Based on the preliminary data analysis to 

identify the sample size for survey, a total of 

eighty-two (82) Tour Operators and Tour 

Guides were identified from the Travel Guide 

Belize Listing.  This grouping was not 

separated within the Travel Guide Belize 

Listing.  Only fifty-four (54) of these operators 

had websites, and an online review showed a 

total of thirty-two (32) websites were 

operational. Based on a search of these 

websites, it was noted that none of the Tour 

Operators had tours within the area of study on 

their websites.  This provided initial evidence 

that tours on the Belize River were not being 

offered by these companies.  

 

Phone calls made to all eighty-two (82) 

companies further verified the findings of the 

on-line research.  Only three (3) Tour Operators 

stated that they provide tours on the Belize 
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River within the study area.  The reminding 

seventy-nine (79) Tour Operators during the 

phone interview said that they do not provide 

tours on river within the study area.   

 

Of the fifty-four (54) hotels and resorts 

contacted separately via phone, only one (1) 

stated that they offer tours within the study 

area.  The remaining fifty-three (3) hotels and 

resorts stated during the phone call that they 

do not conduct tours within the study area. 

 

Of major note, is that one Resort that 

confirmed to have tours within the study area 

is located within the study area.  Additionally, 

this Resort is licensed as a Tour Operator and 

its owner is a licensed tour guide.  This owner’s 

company was found to overlap on both the 

Hotel & Resorts Listing and the Tour Operators 

and Tour Guide Listing. 

 

Another major note was that several different 

companies listed in the Travel Guide Belize 

Listing were being operated by the same 

person using the same tour guides and 

equipment, and simply operating under 

different names within the registry.  Another 

note was that some of the companies in the 

listing were no longer in operation. 

 

During the phone interview, while almost all of 

the tour companies stated that they do not 

conduct tours within the study area, several 

did offer the option to create a tour for the 

study area upon request.  When interviewed 

further to determine cost and frequency of 

such a tour, the interviewee responded that 

they do not have a set price or costing of 

expenditures for a tour to the study area or any 

tour.  Such details would need to be worked 

out depending on group size, time spent on 

site, destination, a number of other factors, 

and other activities requested for the tour.  

Since the tour would be catering specifically to 

a request, the cost would be dependent on 

negotiation.         

 

Additionally, while most of the companies do 

not have tours in the study area, several stated 

that they travel through the area to reach other 

destinations upstream of the river or travelling 

pass the mouth of the river out to sea to an 

island or other tour site. 

 

Based on the analysis, three (3) Tour Operators 

were identified as offering tours within the 

study area.  Questionnaires for Tour Operators, 

Tour Guides, and Tourists were given to all 

three (3) companies face to face and 

interviews were conducted on the phone.  

Unfortunately, the Tours Operators chose not 

to respond to the questionnaires and did not 

provide a reason, even with repeated follow-up. 

It should be noted that the primary data 

collection could not be completed within the 

timeframe of this pilot study. However, the 

information presented in this report provides 

an overview of the tourism developed in the 

mouth of the Belize River and adequate data 

collection tools to complete the valuation of 

nature for tourism in the study area in the 

future. 
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6.2.3 DISCUSSION 

Based on the results of the data collection, and 

because the Group was unable to confirm that 

the tour operators actively utilized the area, it 

is highly probable that limited to no tourism 

activities occur within the study area.  While 

three (3) operators stated that they used the 

area, they chose not to respond to any of the 

questionnaires.  Consequentially, Group 2 was 

unable to calculate an estimated value of 

nature to tourism for either of the scenarios 

posed in the policy question, or estimate the 

future added value of tourism for the study 

area. Despite the lack of responses, the 

methodological approach proposed in this 

report remains valid and the preliminary 

results provide a good basis to support a full 

valuation of the value of nature for tourism in 

the future. 

 

Furthermore, while three (3) Tour Operators 

claimed to conduct tours within the study area, 

no details on the type of tours or main activity 

of the tours was collected. Therefore, it is not 

possible to determine if these tours were 

nature sightseeing tours of the river or for 

wildlife, etc., or if the Tour Guides were simply 

passing through the study area to another site 

nearby. In either of these cases, the 

ecosystems of the study area may play a role 

in the satisfaction of tourists, which is an 

interesting aspect to investigate in future 

research in the mouth of Belize River.  

 

During several of the phone interviews, 

interviewees stated that their tour company no 

longer conducted tours to the study area and 

that these tours had stopped several years ago.  

When questioned on the reason for no longer 

conducting tours to this area, interviewees 

said that tourists did not purchase the tour 

package for the area, and with so few numbers, 

it was not feasible to have tours to the area.  

Due to lack of responses to the questionnaire, 

the frequency of tours conducted by 

companies that still operate in the area 

remains unclear. Additionally, based on most 

of the responses during the phone interviews, 

it became apparent that the study area is used 

primarily as a transportation route for tour 

operators.  The river area, specifically between 

the river mouth and the airport road near 

Manatee Lookout Restaurant, has a 

considerable amount of boat traffic with the 

transporting of tourists to tour sites located out 

in the marine environment or further upstream 

such as Burrell Boom Village or Crooked Tree 

Village.  Although the quality of the ecosystems 

in the area will likely influence the experience 

of tourists, this aspect could not be further 

investigated within the scope of the pilot study.  

 

Finally, due to a lack of response from tour 

operators, Group 2 took the opportunity and 

interviewed the restaurant owner of Manatee 

Lookout Restaurant regarding whether the 

restaurant utilized the river and its surrounding 

ecosystem to generate income from the 

tourism sector.  During the interview, the 

owner stated that the nature, the river, the 

mangroves, and manatees surrounding his 

restaurant had no relevance to his revenues. 

“People come for good food and the price”, he 

said.  According to the restaurateur, although 

the restaurant’s name was inspired by the 

many sightings of manatees in the area, his 

customers do not visit the restaurant for that 

purpose.  It should be noted that to raise any 
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picture 3 http://www.wegortw.com/wp-content/uploads/2013/01/IMG_2348.jpg 

The river area…has a 

considerable amount of 

boat traffic with the 

transporting of tourists to 

tour sites located out in the 

marine environment or 

further upstream… 

conclusions in this regard, future research 

should compare and contrast the opinions of 

the owner and those of tourists with respect to 

their own experience when visiting this and 

other sites in the mouth of Belize River.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

51 picture 4 http://marineconservationexpeditions.com/wp-

content/uploads/2013/05/Belize-2013-4399.jpg 
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7.   COASTAL PROTECTION  
7.1 METHODS  

7.1.1 COST OF AVOIDED DAMAGE 

The group implemented use of a cost of avoided damage valuation using the methodology 

established by Cooper et al (2009) to estimate the value of coastal protection services in the Belize 

River Mouth provided by mangroves. Using this methodology, the group will carry out the valuation 

as follows: 

1. Identification of land 

vulnerable to wave-induced 

erosion and storm damage: 

 

Using most recent Digital Elevation Model and the 

combined height of storm surge and wave height 

expected during a 25-year storm, the group will 

determine the most vulnerable areas within the study 

site. 

 

2. Identify coastline which is 

protected by mangroves: 

 

According to Cooper et al. (2009), shoreline within 

50m of mapped mangroves is classified as protected. 

Therefore, the group will utilize the most updated 

mangrove cover maps to determine areas protected 

by mangroves in the study area. 

 

3. Estimate the relative stability 

of the shoreline based on a 

range of physical factors: 

 

The relative stability (resistance to erosion) of the 

area will be evaluated based on to physical factors 

including: 

o Coastal geomorphology 

o Geology 

o Coastal protection 

o Wave energy 

o Frequency of hurricane events (by 

category) 

o Coastal elevation 

o Coastal vegetation 
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o Presence of damaging anthropogenic 

activities 

Each individual factor can range in value from 0 to 4 

(with 4 being the highest stability). Assignment of 

values will be based on the Coastal Protection Factors 

table developed by the Institute of Marine affairs and 

WRI adapted for Belize. The relative stability of the 

shoreline is calculated by taking the average of all 

factors for which data are available for the entire 

study area. The sum of these factors (FACTOR_SUM) 

is used as the basis for comparison of the relative 

contribution of mangroves to shoreline stability.   

 

4. Determine the share of 

stability which is attributed 

to mangroves: 

 

The share of shoreline stability contributed by 

mangroves will be estimated by calculating the sum 

of factors contributing to the stability of the shoreline 

across scenarios created. The sum of the factors from 

the shoreline stability estimation will be compared 

and the percentage difference will be calculated. 

 

5. Estimate the “damages 

avoided” due to the 

presence of mangroves 

based on the property value 

of vulnerable land protected 

by mangroves. 

 

 

Property values for both undeveloped and developed 

properties in vulnerable areas across the study area 

will be determined. The values, however, will be 

adjusted to reflect the 30-year time period using a 

damage-reduction curve.  Value of avoided damages 

will be determined as follows: 

▪ The average property value in areas classified as 

vulnerable (based on the 25-year storm event) and 

classified as protected will be multiplied by the share 

of coastal protection attributed to mangroves. 

▪ The sum of these values will then be multiplied by 4 

percent (the probability of the 25-year storm event 

occurring in a given year). This will reflect the 

“damages avoided” due to the presence of 

mangroves in an average year. 

▪ Values will be adjusted using a damage-reduction 

curve to reflect 30-year scenario. 
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7.2 RESULTS AND FINDINGS  

The methodology utilized by Cooper et al 2009 

provides a course range of values for services 

provided by coastal/marine habitats. 

Additionally, the methodology utilized minimal 

data, since factors for doing calculations were 

based on a table with a broad range of values. 

In this instance, a lot of the information 

necessary to conduct any other type of analysis 

was not available. Nonetheless, utilizing cost 

of avoided damage as a means of determining 

the value of the coastal protection services is 

highly appropriate in this application. The value 

of the land itself is the value of the service 

provided by the mangroves since it is what is 

risked during extreme weather events. 

1) Identify land which is vulnerable to wave-

induced erosion and storm damage. 

According to Copper et. al. 2009, vulnerable 

land is defined as “any land within 1km of the 

coast which has an elevation of 5 m or less.” 

Using ArcGIS, the extent of vulnerable land was 

determined by creating a 1 km buffer from the 

coastline on a Country Base shapefile (Figure 

11). Following this with the Digital Elevation 

Model shapefile was overlaid and the 

intersection between the two layers revealed 

vulnerable land in the study area (Figure 12). 

From the overlap it was discovered that most 

of the area within 1km of the coast is between 

0 – 5 km elevation

.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 11 Map of area within 1 km 

of the coastline. 

 

Figure 12 Map of area with elevation 

less than 5m 
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2) Identify vulnerable lands that receive protection by mangroves. 

Using land parcel information from the Land 

Information Center in the Ministry of Natural 

Resources a shapefile of parcels in the 

vulnerable area was created (Figure 13).  

 

Following this the mangrove shapefile was 

overlaid to identify areas where land parcels 

and mangroves overlap. Using Cooper et. al. 

2009, areas within 50m of a mangrove was 

classified as protected by mangrove. Therefore, 

a 50m buffer was created around mangrove 

areas to identify the areas that are protected 

by mangroves (Figure 14).  

 

 

 

 

 

Figure 13  Land parcels within 

Belize River Mouth area 

Figure 14 Map of areas receiving 

coastal protection services from 

mangroves. 
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Using ArcGIS, the areas of the various features within the study area were calculated and are as 

follows: 

Table 15 Area of various features within the study area. 

Location 
Area of Vulnerable 

Land Parcels (sq. ft.) 

Area of 

Mangroves  

(sq. ft.) 

Area of land receiving 

protection (sq. ft.) 

Percentage of Land 

parcels protected (%) 

Belize River Mouth 

Area 
16,250,502 26,818,360 9,608,200 59 

Estimate the relative stability of the shoreline. 

The relative stability of the shoreline of the 

study area was estimated using the Coastal 

Protection Factor table created by the Institute 

of Marine Affairs and WRI adapted for Belize. 

Using this table, the relative stability of the 

shoreline within the study area was 

determined by evaluating the integration of up 

to nine physical factors. These factors include; 

Coastal Geomorphology, Coastal Geology, 

Coastal Protection Structures, Coral Reef Index, 

Wave Energy, Storm/Hurricane Events, and 

Coastal Elevation. All factors are rated on a 

scale of 0 – 4 or None to Very High. The relative 

shoreline stability was then calculated u  sing 

the average of all the factors. 

 

 

 

 

 

 

 

 

 

 

 

 

 

picture 5 

https://upload.wikimedia.org/wikipedia/commons/3/32/M

angroves_Ambergris_Caye_%28Belize%29.jpg 

… vulnerable land 

is defined as “any 

land within 1km 

of the coast 

which has an 

elevation of 5 m 

or less… 
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Table 16 Table used to determine Relative Shoreline Stability 

Factor Level of Coastal Protection 

Very High 

4 

High 

3 

Medium 

2 

Low 

1 

None 

0 

Coastal 

Geomorphology 

Rocky, Cliffed 

Coastline 

Or 
Sea Wall 

Soft (Limestone) 

Cliffs or 

Low Bluffs 

Mangroves Beaches N/A 

Coastal Geology Igneous and/or 
Volcanic 

Metamorphic Sedimentary Unconsolidated 
Sediments 

N/A 

Coastal Protection 

Structures 

Significantly 

protected by a 

large atoll or 2 
prominent 

headlands 

Protected by atoll, or 

by 

headlands 

Slightly protected by 

atoll 

Protected by one or 

two 

small headlands 

No protection by atoll 

or 

headlands 

Coral Reef Index (sum of 3 factors / 10 *4) 

Reef Type Emergent Reef 
(barrier or 

windward side of 

atoll) 

Fringing and 
Leeward side 

of atoll 

Patch -- No reef present 

Reef Distribution --- --- Continuous Discontinuous No reef present 

Reef Distance Offshore 

(m) 

< 250 

m 

250 – 

500m 

.5 – 1 

km 

1 - 2 km 2 – 4 km 4 – 8 km 8 – 16 

km 

> 16 km No reef present 

Wave Energy (~ 

Max. Wave Height) 

< 25 cm 25 – 50 cm 50 – 100 cm 1 – 2 m > 2 m 

Storm/Hurricane 

Events 

Affected by at least 

a 

category 1 every 
25 years 

Affected by at least 

a 

category 2 every 25 
years 

Affected by at least a 

category 3 every 25 

years 

2 or more category 3 

or 

higher expected every 
25 

years 

N/A 

Coastal Elevation 

(m) 

> 12 6 – 12 2 - 5 0 - 1 < 0 (N/A) ** 

Coastal Vegetation 

Type 

Mangroves Forest / Coastal 
Woodlands 

Shrub and Thicket Savannah and 
Wetlands 

None 

Coastal 

Anthropogenic 

Activities 

No sand mining, 
coastal 

development, etc. 

Misc. Other 
Activities 

Either sand mining or 
coastal development 

Sand mining and 
coastal 

development 

N/A 
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Calculation of Relative Shoreline Stability: 

F1: 2 

F2: 1 

F3: 4 

      F4: 0.15 

F5: 1 

F6: 4 

F7: 2 

F8:4 

F9: 

           Sum: 21:15 

Relative Shoreline Stability: 21.15/9 = 2.35 (Medium – High Stability) 

__________________________________________________________________________________

 

Determine the share of stability which is 

attributed to mangroves: 

The individual contribution of mangroves to 

shoreline stability was determined by taking 

the factor as a percentage of the total sum of 

all the factors.   

 

Individual Contribution of Mangroves: 

(2+4)/21.15 = 0.28*100 = 28% 

 

Therefore, in the study area 28% of shoreline 

stability or greater coastal protection service is 

attributed to the presence of mangroves. 

 

 

3) Estimate the “damages avoided” due to 

the presence of mangroves based on the 

property value of vulnerable land protected 

by mangroves.  

▪ Using a compilation of listed land prices per 

square ft. in the study area found online, 

the average price per square ft. for land 

parcels in the areas was calculated to be 

USD$2.45 per sq. ft. (Appendix) 

 

 

The total value of vulnerable land parcels 

in the study area was calculated as follows: 

 

Total area of vulnerable land parcels in the 

study area:  

16,250,502 sq. ft. 

Average price per sq. ft.: USD $2.45 

 

Total value of land parcels in the study area: 

6,250,502 sq. ft. x USD $2.45 per sq. ft. = 

USD $39,813,729.90 

 

▪ Value of overall coastal protection services 

in the study area: 

 

Area of land considered protected within 

the study area:  

9,608,200 sq.ft. (within 50 m of 

Mangroves) 

 

Value of land parcels protected: 

9,608,200 sq. ft. x USD $2.45 =  

USD $23,540,090 

 

Contribution of coastal protection services 

attributed to mangroves: 28% or 0.28 
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▪ Annual value of coastal protection service 

provided by mangroves was calculated as 

follows: 

 

Value of Coastal Protection Services 

provided by mangroves:  

USD $6,591,225.20. 

 

The probability of a 25-year storm event 

occurring during the year: 4% or 0.04 

▪ Annual value of protection service:   

USD $6,591,225.20 x 0.04 = USD 

$263,649.01 

 

Range with uncertainty:  

+/- 20% = USD $210,919.21 – USD 

$316,378.812 

 

 

 

 

 

7.2.1 PRELIMINARY RESULTS AND FINDINGS  

The individual contribution of mangroves to 

shoreline stability was determined by taking 

the factor as a percentage of the total sum of 

all the factors.   

Individual Contribution of Mangroves: 

(2+4)/21.15 = 0.28*100 = 28% 

 

 

7.3 LIMITATIONS 

The scope of the valuation was limited solely to 

the value of the land parcels in the area and 

did not incorporate the value of structures 

located in the study area. This significantly 

decreased the impact of the valuation since 

there are many high value structures in the 

area including many large homes, businesses 

and the Phillip Goldson Highway. These 

limitations were encountered due to a lack of 

data for the study area and where data did 

exist, the lack of access to the information. 

Additionally, the availability of group members 

to fully participate in the study was also 

constrained which contributed to the 

narrowing of the scope. 
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Developing countries such as 

Belize can be financially 

rewarded for sequestration 

of carbon which is stored in 

natural ecosystems 
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8. MAIN FINDINGS & 

RECOMMENDATIONS  
 

8.1 TIMBER AND NON-TIMBER FOREST PRODUCTS 

The study conducted on the timber and non-

timber forest products within the project area 

shows that the main species of timber found in 

the area are Eucalyptus, Button Wood, Red 

Gumbolimbo, Mayflower and Bullet Tree.  

However, the quantity of these secondary 

hardwood species is not feasible for 

commercial extraction from the area 

considering the low market value of the 

species and the cost that would be incurred 

through the extraction process.  Furthermore, 

from data collected through a questionnaire, it 

was determined that  non-timber forest 

products such as firewood, bush sticks and 

game species indicates that produce is not 

being extracted from the area which may be 

attributed to the inaccessibility of the area. 

In conclusion, it is determined that the cost of 

extraction of timber and/or non-timber forest 

products from the project area far outweighs 

the environmental benefits, both in the short 

and long term, if the area remains intact. 

Therefore, it is recommended that the 

resources in the area not be exploited through 

extraction. 

8.2 CARBON SEQUESTRATION 

Developing countries such as Belize can be 

financially rewarded for sequestration of 

carbon which is stored in natural ecosystems. 

It has been made evident through this study 

that a substantially small area such as the 

study site can potentially contribute 

approximately $10 million USD to the Belizean 

Economy over a 20-year period. The monetary 

value per ton of sequestered carbon presented 

by this study if multiplied by the total extent of 

Mangroves in Belize can truly demonstrate the 

true economic value of sequestered Carbon 

Dioxide in Belize, and creates an opportunity to 

develop conservation strategies to safeguard 

these valuable ecosystems.  

Economically, mangrove ecosystem services 

can also be linked in such a way that their total 

value is additive. In a conservation scenario, 

management objectives and activities can be 

geared toward maintaining ecosystem integrity 

and key ecosystem services, both for economic 

gains and provision of support services. 

Restoration and enforcement activities can 

promote interconnected direct and indirect 

services. In the case of the value of carbon 

sequestration from mangroves, there is an 

added value to tourism which increases 

revenue generation in the area, as well as a 

reduction of data needs for mangroves 

research in Belize. 
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8.3 ICONIC SPECIES 

While the economic value of mangroves is 

appreciated, it must be stressed that an even 

higher priority is maintaining the integrity of 

these areas, which provide support service 

vital to the population health of iconic species, 

such as the tapir and manatee (NBSAP, 2016). 

Both species are under high threat by 

anthropogenic activities in Belize. The Belize 

River, where notable sightings of these species 

have been documented, is an essential site for 

species preservation. 

It is recommended that proper analysis of the 

land tenure and an assessment of land use 

trends in the study area be conducted to gain 

meaningful insight on the short, medium and 

long-term threats to mangroves. This will 

inform conservation measures and resources 

required to maintain the integrity of the 

ecosystems and the services they provide. 

 

8.4 LOCAL RECREATION AND CULTURAL VALUES 

Currently, swimming and fishing, which are 

both concentrated along the banks of the 

Belize River and at nearby beaches, are the 

recreational activities that residents consider 

to be the most important to them. However, 

only 25% of residents are willing to pay to 

maintain the health of the environment where 

these activities take place. Of these residents, 

the average they are willing to pay per month 

is BZ$2.33. This results in an annual value of 

approximately BZ$45 thousand in 2017 for 

both scenarios. 

The most popular reason for residents’ 

willingness to pay, as indicated by survey 

responses, was “to ensure the continued use 

of these areas for recreational and cultural 

activities”. The most popular reason for 

residents not willing to pay was the notion that 

the Government of Belize should pay for the 

proposed conservation programme. Of note, 

all residents that were willing to pay for 

conservation have been living in the 

community for over five years, have secondary 

or university education, and have a monthly 

salary of BZ$1,000 or above.  

In twenty years from now, under scenario A 

(conservation), it is assumed that swimming 

will become even more important because the 

ecosystems surrounding the river and beach 

will be healthier due to preserved preservation. 

However, non-commercial fishing may become 

less important because invasive activities such 

as this, although non-commercial, may be 

restricted in some areas. This is currently the 

case in a number of protected areas across 

Belize. Under the conservation scenario (A), 

cycling, jogging/running and other recreational 

activities including dancing/singing are 

assumed to maintain their importance since 

none of them were found to be directly 

associated with the mangrove vegetation 

cover. However, the importance of arts & craft 

may increase due to a healthier environment 

which may provide artistic inspiration.  
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With regards to the willingness to pay under 

the conservation scenario (A), it is assumed 

that residents would be willing to pay more 

because a healthy environment may increase 

residents’ appreciation of the recreational and 

cultural services provided by the vegetation in 

the area. 

Under scenario B (business as usual), over the 

next 20 years, swimming and fishing are both 

assumed to be less important due to 

degradation in the locations where these 

activities occur. Cycling and jogging/running 

may also decrease in importance considering 

the fact that the roads-especially the highway 

where these activities occur may be affected 

by erosion if vegetation cover is unsustainably 

removed. The degradation of the environment 

may also lead to artists going elsewhere to 

seek artistic inspiration. Dancing and singing 

and other recreational activities are assumed 

to increase because residents will have to find 

other recreational activities to partake in due 

to the decrease in the previously mentioned 

activities. 

 

Under this scenario, residents will likely be 

willing to pay less, if anything at all, to conserve 

the state of the environment because an 

unhealthy environment would not be able to 

offer healthy outdoor areas for recreational 

and cultural activities. For example, the river 

may not be a suitable place for fishing. 

 

Overall, this analysis suggests that, under the 

conditions defined in the business as usual 

scenario (B), the annual willingness to pay for 

the protection of natural areas in 2037 will 

represent only half the amount estimated in 

2017. In the conservation scenario (A), on the 

other hand, the willingness to pay for nature 

protection for recreation is expected to double 

over the same 20-year timeframe. 

 

8.5 TOURISM  

The case study reveals that, the contribution of 

natural resources to the tourism sector is both 

direct and indirect.  However, it is often agreed 

that the direct services are those natural 

resources that are directly used by the tourist 

industry while the indirect services provided by 

the environment are commonly regarded as 

free. To help determine the value (direct and 

indirect) of nature to the tourist industry, the 

NRV pilot study participants chose the Mouth 

of the Belize River as the area of study. Due to 

the limited resources and time, the focus was 

directed mainly on how tour operators, tour 

guides and hotel owners benefitted from the 

study area.  

The overall policy question asked was “What is 

the socioeconomic value of nature for tourism 

in the area within two scenarios, the business 

as usual scenario and the conservation 

scenario?  

Based on the results of the data collection, it is 

highly probable that limited to no tourism 

activities typically occur in the study area.  Due 

to insufficient data, the estimated current 

value of nature to tourism in the study site is 

unknown. It would have been beneficial if time 

permitted, to conduct a NRV study to 

determine the value of nature in facilitating 

ease of transportation as well as 

accommodation within the study area for the 

tourism sector.  However, this report provides 
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a good starting point to complete the valuation, 

since it identifies an adequate methodological 

approach to conduct the valuation, provides 

questionnaires specifically designed for this 

case and gives a clear overview of the tour 

operators that use the area. 

 

 

 

 

8.6  COASTAL PROTECTION 

The results of the analysis reveal that the value 

of the coastal protection services provided by 

red mangrove is between USD $211 - $316 

thousand per year. This value range does not 

incorporate the value of infrastructure in the 

area, however; it does give an indication that 

the protection services provided by mangroves 

are significant. Therefore, it would be in the 

best interest of local businesses and nearby 

communities that the mangroves in the area 

be protected and removal limited.   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

…It would be in the 

best interest of local 

businesses and 

nearby communities 

that the mangroves 

in the area be 

protected and 

removal limited.   
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picture 6 https://belizereef2014.files.wordpress.com/2014/07/048.jpg 
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