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Abstract
The ecosystem services provided by forests in St. Lucia contribute (directly and indirectly) to the island’s economy.  While many of the direct contributions from St. Lucia’s forest, such as entry fees to  National Parks, are captured in the market economy, the indirect contributions are not currently valued.  This research study seeks to identify the  indirect contributions of erosion control provided by St. Lucia’s forest.  Since tourism contributes significantly to St. Lucia’s economy (48% of GDP in 2004) capturing the value of erosion control to this sector is important in developing policies that ensure the vitality of the island’s economy. We also estimate the value of erosion control to the water treatment facility at Hill 20.  We estimated the value of erosion control to both the tourism industry and Hill 20 water treatment facility at US $72 million dollars a year. Since we estimated the indirect value of the ecosystem service provided by forests, this should be considered an underestimate of the total value that forest cover contributes to the economy and overall human welfare.   Total GDP in 2004 in St. Lucia was US $753 million.  
Problem Statement and Goals
Due to poor land use practices in St. Lucia’s watersheds there are high levels of siltation, increasing turbidity, and poor water quality. A recent analysis of one catchment in the Marquis watershed indicates that 36% of land is being used unsustainably. The high levels of pollution have increased WASCO's costs for water treatment with existing infrastructure.  Siltation also affects coastal waters and coral reefs, which could have drastic impacts on the tourism industry. 
Traditionally, forests have been valued on extractable resources such as timber measured in board feet. However, there are other important ecosystem services provided by St. Lucia's forests such as erosion control that have significant value. Although we investigated several projects in various watersheds throughout the island (i.e. Soufriere, Marquis and Thomazo), this report focuses specifically the valuation study of erosion control.  
The immediate goal of our project focused on capturing the value of St. Lucia’s forest so policies can be developed that create incentives to landowners for providing ecosystem services. One objective of our research focused on surveying the impacts of erosion control to the tourist sector, because the tourism sector depends on a healthy ecosystem.  Tourists come to St. Lucia to enjoy the island’s pristine beaches and natural landscape.  But landowners in upper watersheds who have forested lands and prevent siltation of coastal waters do not receive any benefit for the providing these public goods.
The second objective of our research was to conduct a cost/benefit analysis of the Hill 20 water treatment facility in Babonneau.  We assessed the water treatment costs from increased siltation due to poor land use practices. Finally, the third objective of our research was to gather supplemental qualitative data from in-depth interviews with local stakeholders (scuba dive shops) to determine their willingness to participate in programs aimed at conserving and/or improving the quality of St. Lucia’s waterways.
At the end of our study, we were able to place a monetary value on the ecosystem service of erosion control.  We conclude with policy recommendations to improve the provision of ecosystem services, as well as suggestions for future research. 

Overall Goals:


Capture the full value of erosion control and sustainable land use practices for policy implications.
Project Objectives: 

· Place a monetary value on erosion control to the tourism sector

· Cost/benefit analysis of sedimentation to Hill 20 water treatment facility 

· Conduct in-depth interviews with local scuba dive shops

 It should be noted, that this valuation only takes into account 1 of 17 possible ecosystem services, where in fact forests provide many more services that contribute to the island’s economy.  Furthermore, this survey did not include tourists from cruise ships, who account for an estimated 60% of St. Lucia’s visitors per year.   Since we only valued one ecosystem service provided by St. Lucia’s forest, the value we have arrived at is a gross underestimate of the total value of the island’s forests.  The value that has been derived from this study highlights the importance of St. Lucia’s forests to the island’s economy and can be used to develop policies that focus on protecting these fragile watersheds.
2 Pre-Departure Work 
The watershed group did extensive research before arriving in St. Lucia. We conducted a literature review of the problem and past activities that have occurred in St. Lucia’s watersheds.  Most of the literature we reviewed was written by the Ministry of Agriculture, Forestry and Fisheries (MAFF), the Caribbean Environment and Health Institute (CEHI), and the Caribbean Natural Resource Institute (CANARI).  
We also developed two surveys. The first survey focused on identifying tourist's willingness to pay for clean beaches and crystal clear Caribbean water.  The second survey developed was designed to obtain qualitative data relating to local SCUBA dive shops and their relationship to water quality, sedimentation, and upstream land management policies. Our group also established various project partners and gathered general information on local catchment areas, water treatment plants, and other relevant environmental conditions. 
 Work in St. Lucia
 3.1 Cost/Benefit Analysis
Our initial research last year focused on water supply, because drinking water
is rival and excludable, thus meeting the criteria for a pure market good.  Having one main beneficiary (WASCO), will likely reduce the transaction costs of creating a market for the provision of water.   The first objective of our work this year was to finish the cost/benefit analysis of the Hill 20 water treatment facility in Babonneau.
Our group spoke with representatives from WASCO at the company’s Hill 20 treatment facility and members of the Talvan Watershed Catchment Group.  The objective of the cost/benefit analysis was to determine the costs of meeting water demand through traditional means of expanding infrastructure and investing in chemicals.  The data gathered from this interview serves as a benchmark that can be used to assess the costs of improving watershed conditions that should ultimately reduce sediment loads to Hill 20. 
Figure 1.1 Silt Collection Cone at WASCO       Figure 1.2 Water Intake for WASCO
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3.2 Valuation of Erosion Control:
We conducted a total of 267 intercept surveys of tourists at three different locations.  These locations included Vieux Fort Airport, Castries Airport, and Pigeon Point Island.  The main reason we chose these locations was because they provided us with our target audience (tourists) in one easily accessible location (departing lounges).  We spent a total of five days at the different locations:        
Vieux Fort Airport  [January 2-3, 2006]
Castries Airport  [January 5-6, 2006]

Pigeon Island  [January 8, 2006] 

Interceptive surveys were conducted to determine tourist’s willingness to pay a premium to maintain ‘crystal clear’ Caribbean water.  Since St. Lucia's tourism economy depends on a healthy ecosystem, it was important to understand the full value of good watershed management from tourist's perspective.
Tourists were asked how much they would pay to maintain the water quality seen in picture A.  
Figure 3.1: Picture A



Figure 3.2: Picture B
 [image: image9.emf]Nationality of Survey Respondents

Europe

37%

U.S.

38%

Caribbean

21%

Other

4%

Europe

U.S.

Caribbean

Other


[image: image2.jpg]



Respondents were asked to consider the following scenario:
You are vacationing in St. Lucia and there are two locations on the island that offer the same things you consider important in choosing a vacation destination (i.e. accommodations, water activities, night life and shopping etc…).  The only difference between the two places is the water quality illustrated in these pictures.  Would you be willing to pay more to stay at a beach with water in picture A compared to picture B?

If the respondent answered yes, we would continue to ask “How likely would you be willing to pay to stay at a hotel with water in picture A if it were 5 percent more expensive a day than picture B? That would be $5 more a day for picture A, if picture B cost $100 dollars a day.”  We continued to raise the percentage in 5 percent increments until we found their cutoff point.  The cutoff point is the highest percentage an individual is willing to pay to maintain clean ocean water in St. Lucia.  
It is important to note that although we asked the respondents to ignore the differences in landscape between the pictures and to focus solely on the difference in water quality, variations in geography and landscape may have biased results. 
3.3 Telephone Interviews:

We conducted telephone interviews with employees of four domestic SCUBA Dive Shops.  These shops included:


The Body Holiday LeSport, Cap Estate


Sandals Grande, Pigeon Point


Rendezvous, La Clery


SCUBA St. Lucia, Soufriere

· The purpose of our dive shop survey was to evaluate the importance of clean ocean water to dive shops.  We wanted to determine how closely downstream beneficiaries are connected to and affected by upstream land owners and farming practices. 
4. Results

4.1 Valuation of erosion control to waste water  treatment facility
The first valuation of erosion control took place in the Marquis watershed at Hill 20 water treatment plant in Babonneau. Forests and best land use practices improve waste treatment by reducing costs in treating siltation at water treatment plants.  Degradation to the watershed from years of banana cultivation has decreased water quality and quantity. This has contributed to high levels of turbidity, nitrate, and fecal colliform in the water.  It has also increased treatment costs to remove silt from water at Hill 20.  

PAX-18 is a chemical used at the Hill 20 water treatment plant to speed up the process time for settling sediment.  Improved land  use would dramatically reduce the quantity of PAX-18 required to treat sedimentation.  Alternative methods would reduce siltation by allowing ‘nature to do the purifying’, therefore reducing the amount of PAX-18 needed to treat water at Hill 20.  Based on the premise that forests and best land use practices would dramatically reduce siltation at Hill 20, we took the quantity of Alum, PAX-18 and labor costs to come up with the value of erosion control to Hill 20.
Valuation of erosion control to the water treatment facility at Hill 20:
Alum (Al2SO4)1:

29 bbl/yr * US$ /bbl = US$ /yr (2005)
+

PAX-18:

121 bbl/yr * US$185.00/bbl = US$22,385.00/yr (2005)

+

Labor (Rainy Season):

US$23.00/person/day * 3 persons * 4 days/mo = US$276.00/mo * 12 mo/yr = US$3,312.00/yr (2005)

=US$25,697
Note: Price for Alum has yet to be obtained so is note included in estimate
It is important to note that the valuation of erosion control to the Hill 20 water treatment facility represents the value for this ecosystem service in one watershed (Marquis) in St. Lucia. In fact, St. Lucia has numerous watersheds that are affected by soil erosion.
4.3 Valuation of erosion control to the tourism sector
A total of 267 surveys were completed at two airports and one national heritage site.  The results from the survey based on the sample size have a margin of error of plus or minus 6 percentage points with a confidence interval of 95 percent.  This means that if this survey was replicated over and over again, 95 percent of the time it would yield the same results within a margin of error of plus or minus 6 percentage points.

Demographics of Respondents

Figure 4: Region where respondents are from
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· 42% of respondents had combined household income greater than US $90,000 per year.

· 49% male, 51% female
· 71% did not have children under 18 in household
Figure 5: Education of respondents
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Descriptive Results

As seen in table 1.1 the frequencies in yes responses decreases as the amount to pay to protect clean water increases.  84.3% of respondents were willing to pay $5 (or 5%) more to preserve the conditions in picture A, if picture B cost $100 dollars a day. Frequency of respondents decreased to 44.9% who were willing to pay more than $20 a day.  Average willingness to pay was 19.95%.  This can be considered a lower bound estimate because when asked if respondents were willing to pay more than $20 a day, we used a $25 estimate in calculating the value.  However, many respondents were willing to pay much more than $25 a day--- some indicated they would be willing to pay $50 and several offered to pay up to $100 a day to conserve the water in picture A.

Table 1 Respondents yes/no responses to willingness to pay with US $5 increments
Willingness to Pay (WTP)
Yes

No 

Wouldn’t go

Would you be willing to pay more?           86.5%                  5.6%                 7.9%

$5                                                                84.3%                  6.0%                 9.7%

$10                                                              77.4%                 13.5%                9.0%

$15                                                              68.9%                 22.1%                9.0%

$20                                                              61.3%                 29.3%                9.4%                                                         

$>20                                                            44.9%                 45.7%                9.4%
It appears there is a relationship with several variables and tourism’s willingness to pay.  Illustrated in table 2.1 there are three variables that were statistically significant when compared to tourism’s willingness to pay.  Females were more likely to pay more to protect water in picture A than males.  As expected people who reported clean water was important on their decision to visit St. Lucia were also likely to pay more.
Table 2 Bi-variate analysis for WTP
Variable
Pearson Chi-Square Value


Significance 

MAINREASON
33.9




.108

BEACHTIME
10




.737

CLEANWATER
38




.017**

COSTOFTRIP
11.4




.322

Demographics
GENDER
9.35



.009***

INCOME
10.9



.204

AGE
18.1



.020**

WHEREFROM
3.5



.744

VACATIONDAYS
1.8



.778

*** denotes observed significance for Pearson chi-square value at the .01 level

  ** denotes observed significance for Pearson chi-square value at the .05 level

    * denotes observed significance for Pearson chi-square value at the .10 level

Calculation for valuation of erosion control:

St. Lucia GDP (2004)* tourism economy % of GDP* Tourists avg. WTP= valuation of erosion control to the tourism sector.

· Using CV methods we came up with the value of erosion control to the tourism sector at US $ 72.11 million a year.
Table 3. Total value of erosion control to the tourism sector and Hill 20 water    
treatment facility a year
Ecosystem Service


Method used



Value

Erosion control 


Contingent valuation

US $72,107,280

Erosion control


Cost of traditional treatment
US 
 $25, 695
Total








US $72,132,975
4. Policy Recommendations
What this study has made clear is that St. Lucia’s forest contributes significantly to the local economy. Thus, adopting policies that compensate landowners for providing these services is critical to overall human welfare in St. Lucia.  The value of this service alone came to approximately 9.6% of St. Lucia’s GDP in 2004.  This valuation study may provide leverage to policy-makers who wish to provide local stakeholders with monetary incentives to adopt Best Management Practices (BMPs) – particularly to those stakeholders who may have an immediate effect on St. Lucia’s waterways (e.g. those residing within riparian buffers).
The valuations may also serve as a frame of reference for policy-makers who wish to impose a tax on tourist in order to fund conservation efforts within St. Lucia.  These taxes (if introduced) would provide a direct economic link between downstream beneficiaries and upstream landowners.  Moreover, a tax on tourism would increase and diversify the industry’s contribution to the local economy.
One recommendation is to tax every tourist a dollar when he/she enters the country.  Taxing overnight tourists alone would generate revenue in excess of US $300,000 a year.  Diversifying the conservation tax base within the service sector can increase those funds and/or decrease the immediate effect of taxation on individual service providers. If a conservation tax was adopted, the fund would serve as a cost-effective means of conserving the island’s watersheds. 
5.
Possible Future Projects for UVM:

One possible future project that can take place to expand on the valuation study is to place a value per hectare on different land uses.  GIS technology has been used to assess the different land uses between the two catchments in the Marquis watershed. By understanding how different land use impacts water quality and quantity, we can use the valuation of waste water treatment to assign specific monetary values on different land use types.
Map 1. Aerial Photo and Land Use Land Cover for Marquis Catchment
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· Another future project that may be useful is a valuation of other ecosystem services in St. Lucia.  These could include forest’s provision of recreation opportunities or specific species such as the St. Lucian parrot.
· The Forestry Department is also interested in conducting a study on ways local communities are impacted by ecotourism and ways they could potentially benefit from these activities.
· The Forestry Department also wants to investigate other possible beneficiaries of ecosystem services and the potential for them to contribute towards funds that pay landowners for providing ecosystem services.
· Another project of interest is investigating methods for encouraging tourists that to visit the island’s national parks and forest reserves.  The Forestry Department has observed that people who come to St. Lucia are interested in visiting the forest reserves on the island, but in most instances they do not actually visit.  Research that focuses on why people do not visit would be beneficial in developing a park management plan that increases the number of visitors. 
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