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Background 

• Objective: to estimate the economic value that residents place 
on improving water quality in rivers and sea near their 
community, in particular for recreational use 

• Apply two nonmarket valuation techniques 

• Stated-preference: CVM 

• Revealed-preference: travel-cost method 

• Davao: second largest urban area in Philippines  

• In 1990, the population was estimated to be 850,000. 

• Most densely populated portion: on coast 
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Water quality in Davao 

• Since mid-1980s, most households have installed flush or 

pour-flush toilets, voluntarily 

• But: toilets empty into holding tanks, which seep into 

ground or overflow into street drains and ditches 

• < 1% of households are connected to sewer lines 

• Consequence: Davao River and Davao Bay have become 

highly polluted 

• What had been most popular beach, Times Beach, has 

gotten little use since 1992 public health warnings 
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Three Stages of Surface Water Quality 

Stage 1: safe, hygienic conditions in their houses 

Removal of wastewater from the household’s living space 

Stage 2: clean, sanitary neighborhoods 

Neighborhood collection of household wastewater 

Stage 3: improved quality of surface waters 

Construct sewer lines and build wastewater treatment plants 
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Research Design 

• Two-stage stratified random sampling (1,200 hhs) 

• Interviewed based 

• Three groups of samples: 

1. HHs that owned their homes and had a water-sealed toilet 
for their exclusive use (n = 364) 

2. HHs that were renting their dwellings (n=87) 

3. All other HHs (n = 326) 
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Water improvement scenarios (1) 

• Scenario 1: Water Quality Improvement Plan 

• Improvement from Stage 2 to Stage 3 

• Assume there is a city-wide plan to clean up rivers and sea 
and make Times Beach safe for swimming and other 
recreation 

• If adopted, each household will be required to pay a monthly 
fee 

• Five different monthly fees (25, 50, 100, 150, 200 pesos) 
were randomly assigned to different hhs 

• Two-step bidding game with open-ended final bid 

• Sample: half of Group 1 hhs + All hhs in groups 2&3 
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• Scenario 2: Sewer Plus Treatment Plan 

• Improvement from Stage 1 to Stage 3 

• Assume there is a city-wide plan to construct sewer lines and 
treatment plants, which will not only clean  up rivers and sea 
and make Times Beach safe for swimming and other 
recreation, but will also  enhance public health 

• If adopted, each household will be required to pay a monthly 
fee (same starting bids in scenario 1) 

• Sample: other half of Group 1 hhs 

Water improvement scenarios 
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Approaches to estimate WTP 

1. Open-ended question - point estimate of household’s WTP 

 WTP = WTPopen-ended 

 Mean WTP = 29 pesos per month 

2. “Yes/No” questions based on the answers from the 
referendum and the first follow-up questions) 

classify household’s WTP into three categories (Interval data) 

   Category 1:          WTP  <  L 

 Category 2: L    WTP  <  H 

 Category 3: H    WTP 

Use  4 different distributions (see table 1) 

3. “Yes/no” questions based on the first referendum only  (see table 2) 

 Analyze using more sophisticated econometric methods (ie. OLS, 
probit, hazard models) 
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Results for the 2nd Approach 
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Results for the 3nd Approach 



Excerpt from Table 4: 
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Excerpt from Table 5: 

Estimation of Hicksian Welfare 
benefits from scenario 1: 
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Testing the accuracy of WTP bids: Davao 

1. Cooperativeness of respondents 
• Only 3% of households refused to be interviewed 

2. Plausibility of bids, cf. current income and expenditures 
• Median bids = ~$1/month 

• Mean water bill = ~$5/month; mean income = ~$180/month 

3. Explanatory power of model of determinants of WTP bids  

4. Consistency of model results with economic theory 

5. Neutrality of survey design 
• Does starting value of iterative bidding affect final bids? 

6. Split-sample “scope” test 
• Do households that own houses with water-sealed toilets bid more in 

Scenario 2 than in Scenario 1? 

Same approaches are used in other contingent valuation studies  
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