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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 value of the indirect contributions are not capture in the commercial market.  This research study seeks to identify the  indirect contributions of St. Luica’s forest and best land use practices (BLP) by valuing: 1) erosion control; and 2) waste water treatment.  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 estimated the value of these two services at US $143 million dollars a year.  Since we estimated the indirect value of the ecosystem services provided by the forests, this should be considered an underestimate.   Total GDP in 2004 in St. Lucia was US $753 million.  
1.
Problem Statement and Goals
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, erosion control and waste treatment. 
Due to poor land use practices in watersheds, there are high levels of siltation, increasing turbidity, and overall poor water quality. The high levels of pollution have increased WASCO's costs for water treatment with their existing infrastructure.  The immediate goal of our project focused on capturing the value of St. Lucia’s forest so that policies can be developed to create mechanisms to provide incentives to landowners for providing ecosystem services.  One method we used to assess the indirect value of St. Lucia’s forest was to conduct surveys of tourism’s willingness to pay to preserve current water quality.  The other method we used in our valuation was assessing the waste treatment service at the Hill 20 water treatment facility on the northern part of the island. The tourism sector accounts for forty-eight percent of St. Lucia's GDP. Since tourism depends on the health of the island's ecosystem, valuation of erosion control to the tourism sector has been identified as an important objective. 

Our group from the University of Vermont (UVM) conducted a contingent valuation via the use of interceptor surveys aimed at determining tourists’ willingness to pay a premium to conserve the quality of St. Lucia’s waterways.   We also implemented a cost/benefit analysis of the Hill 20 water treatment facility in Babanneau.  Supplemental qualitative data was gathered from in-depth interviews with local stakeholders to determine their willingness to participate in programs aimed at conserving and/or improving the quality of St. Lucia’s waterways.

Our team established two main goals for the duration of the study. One of these goals incorporated creating design payment methods for ecosystem services provided by upstream landowners. Our other overall goal was to attempt to capture the full value of forests and sustainable land use practices for policy implications. At the end of our study, we were able to place a monetary value on the two ecosystem services mentioned earlier: waste treatment and erosion control. We also generated a variety of relevant policy recommendations. 

Overall Goals:


1)
Design payment methods for ecosystem services provided by upstream landowners. 

2) 
Capture the full value of forests and sustainable land use practices for policy implications.
Project Objectives: 

Place a monetary value on two ecosystem services provided by watersheds in St. Lucia: 

1) Waste water treatment 

2) Erosion Control
  It should be noted, that this valuation only takes into account 2 of the 17 possible ecosystem services, where in fact forests provide many more services that contribute to the island’s economy.  Furthermore, this survey method did not include tourists from cruise ships, who account for an estimated 60% of St. Lucia’s visitors per year.   Since we only valued two ecosystem services provided by St. Lucia’s forest and the fact that the tourism industry represents roughly half of St. Lucia’s GDP (2004 estimate), we feel our estimated value is actually a gross underestimate of St. Lucia’s forests.

2. 
Pre-Departure Work 
During the semester before our trip to St. Lucia, our team did work in a variety of areas. We conducted an extensive literature review as we assessed the problem and possible solutions or alternatives. 
Our group also created two surveys. The first was created to find tourist's willingness to pay for clean beaches and crystal clear 'Caribbean water' using contingent valuation (CV) methods. The second survey was created to find qualitative data relating to local SCUBA dive shops and their relationship to water quality, sedimentation, and upstream land management policies. 

During this time, our group also established various project partners and gathered general information on local catchment areas, water treatment plants, and other relevant environmental conditions. 

2.1 Literature Review:

Cox, Christopher “A Hydrologic Assessment and Watershed Management Plan for the 

Talvan Water Catchment” Caribbean Natural Resources Institute (2004).

Europe Aid G2 “Annual Work Programme for Grants of Government of St Lucia” 

Europa: Gateway to the European Union (2003) [Procedures and Standard Documents Page on-line]; available from http://europa.eu.int/comm/europeaid/tender/forecast/for_5199_en.pdf; Internet; accessed 25 October, 2005.

Johnson, Nels, Andy White, and Danièle Perrot-Maître “Developing Marjets for Water 

Service From forests: Issues and Lessons for Innovators” Forest Trends (2002) [“publications” page on-line]; available from 

http://www.forest-trends.org/resources/publications.htm ; Internet; accessed 2 November, 2005.

Perrot-Maître, Danièle and Patsy Davis, Esq. “Case Studies of Markets and Innovative 

Financial Mechanisms for Water Services from Forests” Forest Trends (2001) [“publications” page on-line]; available from http://www.forest-trends.org/resources/publications.htm; Internet; first accessed 27 October, 2005.

Schwartz, Dishna “Water Clarification using Moringa oleifera” Gate Information Service
 

[PDF on-line]; available from http://www5.gtz.de/gate/techinfo/techbriefs/w1e_2000.pdf; Internet; accessed 30 October, 2005.
Water Resources Management Unit, Ministry of Agriculture, Forestry and 

Fisheries Government of St. Lucia “Integrating the Management of Watersheds and Coastal Areas in St. Lucia” (2001) Caribbean Environmental Health Institute [IWCAM Project page online]; available from http://www.cehi.org.lc/water_resources/projects/iwcam/national_reports/st_lucia/st_lucia_national_report_chap2.pdf#search='watershed%20in%20st.%20lucia; Internet; first Accessed 30 October, 2005.
2.2 Cost Assessment for Increasing Conventional Treatment:

Problems raised  by representatives of WASCO during in-person interviews last year:

· Sometimes the plant has to be shut down due to excessive siltation.
· Need for improvements in leaking pipes (45% water loss)

Objectives this year:

· Determine WASCO's costs due to infrastructure and chemical additives.  

· Charles and Nathaniel sent an email to WASCO, but we have not received a reply.
· Followed up with a phone call Thursday, December 14, 2005. 

· Asked about the effects of siltation the treatment of water.
· Charles already has the data for the additional amount of Poly Alum Chloride. 

· Determine cost per barrel then calculate costs per year. 

· Determine the costs of pipe, and costs of replacing pipe.

· Determine cost of proposed infrastructure increase.
· Determine cost of current chemical use.
2.3 Upstream Valuation:


Alternate methods of valuation have been chosen based on literature reviews of related case studies, similar incentive programs and an evaluation of the Talvan Catchment.  To determine what work that has already been completed on the valuation of different land management practices in the Talvan Catchment, a telephone interview with our project partner, Dr. Cox was conducted on December 16, 2005.

Questions for this interview included:

· What land parcels remain to be observed in the catchment?

· What, if any, costs have you extrapolated from the 160 parcels you observed in 2004?

· Would it be possible (or worthwhile) to finish the observations to provide a more accurate accounting of the cost of riparian zone and wetland restoration?

We learned from Dr. Cox that a detailed valuation of particular land management
practices has yet to be completed.

3. Work in St. Lucia:

3.1 Cost 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.  
While in St. Lucia, our group spoke with representatives from WASCO at that company’s Hill 20 Treatment Facility to determine the costs of meeting water demand through traditional means of expanding infrastructure and investing in chemicals. The data gathered from this interview (shown below) will serve as benchmark that can be used to assess the costs of improving watershed management.  To complete our data analysis, we used two programs, Microsoft excel and Statistical Package for the Social Science(SPSS).    
 

3.2 Valuation of Watershed Protection:
While in St. Lucia we conducted an interceptive survey to determine tourists’ willingness to pay a premium to maintain ‘crystal clear’ Caribbean water using contingent valuation (CV) methods.  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. 


Primary Quantitative Research:

Surveying Tourists at Pigeon Island
While in St. Lucia 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.  The main reason we chose these locations was because they provided us with our target audience in one easily accessible location (departing lounges) and gave us a substantially diverse sample of people.  We spent a total of five days at these different locations:        
Vieux Fort Airport  [January 2-3, 2006]
Castries Airport  [January 5-6, 2006]

Pigeon Island  [January 8, 2006] 


Figure 1: Interceptive survey at Pigeon Island
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When we approached potential participants we would explain the purpose of our survey, which was to assess the willingness of tourists to pay a premium to maintain clean ocean water.  The way we asked this question was to show them pictures A and B.  
Picture A




Picture B
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Before we asked them their willingness to pay a premium we would explain that we wanted them to focus on the water quality, not the rocks or turbidity found in picture B.  We would explain that in a hypothetical situation, assuming there was a beach front resort on both beaches with the exact same accommodations, aside from the only difference being the water quality, and picture B costs $100 a day, would they be willing to pay 5% more a day to have the maintained water quality found in picture A?  If they indicated that they were willing to pay the extra five percent, which would come out to $105 per day instead of $100 per day, we would ask them if there were willing to pay 10% more per day.  If they indicated that would be likely to pay this additional percentage we would continue to raise the percentage 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, before they’ll decide to go elsewhere.  
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.  Some of the questions that were asked included:
· Could you please describe your business and its relationship to the environment? 
· Do you, as business owners, consider a healthy environment important to the success of your business?

Some typical quotes we were given during our interviews included:

· “The color of the water (visibility) has been affected by sedimentation.”

· “I would be willing to pay a dollar extra per client to improve water quality.”
Visits and in-person interviews:

While in St. Lucia we visited three domestic watersheds.  We conducted interviews with representatives of stakeholders from each watershed to gain a better understanding of the problems at hand and what’s currently being done to correct these problems.  The locations we visited and the individuals we spoke to include:  
-Talvan Catchment

Mr. Alexander Lucein, Water and Sewage Company (WASCO)

Ms. Petrolina Joseph and Ms. Sylvia (surname n/a), Talvan Water Catchment Group (TWCG)

-Thomazo Catchment

Mr. Prospere, St. Lucia Forestry Department

-Catchment near Soufriere

Mr. Forshe, Extensions Officer

Problems raised this year during interviews with WASCO representatives:

Hill 20:

· Cleaning of silt-laden screens wastes approximately 120,000 gallons of treated water per week.

· Need additional storage tank for flushing water.

Shanta King:

· Leaking pipes cause loss of up to 30% of pumped water.
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Sediment trap at Hill 20 Facility


Talvan Intake for Hill 20 Facility

Results:
Silt Collection Cone at WASCO



Water Intake for WASCO
4. Results

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 has 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, 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 1.1 Region where respondents are from
[image: image3.emf]Nationality of Survey Respondents

Europe

37%

U.S.

38%

Caribbean

21%

Other

4%

Europe

U.S.

Caribbean

Other


· 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 2.1 Education of Respondents
[image: image4.emf]25%

19%

32%

25%

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

High School  Some College University Post Graduate 

Level of Education

Level of Education


4.2 Valuation of Waste Treatment
Forests and best land use practices improve waste treatment by reducing costs in treating siltation at water treatment plants.  During the rainy season unsustainable land use increases erosion and sediment loads. The valuation of waste treatment took place in the Marquis watershed at Hill 20 water treatment plant in Babonneau. Degradation to the watershed from years of cultivation has decreased water quality and quantity. A recent analysis of one catchment in the Marquis watershed indicates that 36% of land is being used unsustainably. 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 to treat sedimentation.  Alternative methods would reduce siltation by allowing ‘nature to do the purifying’ would reduce 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 and PAX-18 and labor costs to come up the valuation of waste treatment services in the Marquis watershed.
Valuation of waste treatment valuation:
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 attained so valuation is an underestimate

4.3 Valuation of erosion control
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.  In fact 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 1.1 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 more important on their decision to visit St. Lucia were likely to pay more as well.
Table 2.1 Bivariate 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 tourist sector and waste water    
treatment a year
Ecosystem Service


Method used



Value

Erosion control 


Contingent valuation

US $72,107,280

Waste water treatment


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. Therefore adopting policies that compensate landowners for providing these services is critical to overall human welfare in St. Lucia.  The value of these two ecosystem services alone came to approximately 9.6% of St. Lucia’s GDP in 2004.  First and foremost, these valuations can serve as a useful tool to capture the full value of St. Lucia’s forest.  It is our hope that these valuations may provide leverage to policy-makers who wish to provide local stakeholders with monetary incentives to adopt Best Management Practices – particularly to those stakeholders who may have an immediate effect on St. Lucia’s waterways (e.g. those residing within riparian buffers).

These valuations may also serve as a frame of reference for policy-makers who wish to adopt taxes on tourism that directly fund conservation efforts within St. Lucia.  These taxes, if introduced, would provide a direct economic link between downstream beneficiaries and upstream landowners.  Moreover, these taxes would increase and diversify the tourist industry’s contribution to the local economy.

These measures need not be cumbersome; a one dollar tax on all departing airline travelers would provide 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.  We believe that this small amount of funds, placed in the hands of motivated landowners, can serve as a cost-effective means of conserving and rejuvenating St. Lucia’s forests and waterways.

· Include recreational and erosion control valuation in policy decisions.
· Monetary subsidies to induce upstream landowners to adopt best management practices.

· Particularly along riparian buffers

· Introduce Conservation Tax on tourism sector.

· Direct monetary connection between upstream landowners and downstream beneficiaries.
· Increase tourism’s contribution to the local economy.
5.
Possible Future Projects:

One possible future project that can take place to expand on the valuation study is to place a value per hectare on different land use.  GIS technology has been used to assess the different land uses between the two catchments in the Marquis watershed.  Shanta King said she has water quality tests from the two catchments.  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 uses.
Map 1. Aerial Photo and Land Use Land Cover for Marquis Catchment

[image: image5]
· Another future project than could take place is valuing other ecosystem services in St. Lucia.  These could include forests 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 future activities.
· The Forestry Department has wanted to investigate other possible beneficiaries of ecosystem services and the potential for them to contribute towards funds that would develop payments for ecosystem services.
· Another project of interest is investigating improved methods for enabling tourists that visit the island to visit national parks and forest reserves.  They have identified that people who come to St. Lucia are interested in visiting the forest reserves on the island but there are several barriers to making this happen.  
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