
Monday, August 08, 2011



Creando una Economía 
Autosustentable  Basada en la Autosustentable, Basada en la 

Conservación para Áreas Recreativas 
C t  d l N t  d  P t  Ri  Costeras del Noreste de Puerto Rico: 

Guías para la Valuación de Playas y Parques Costaneros

2

EQUIPO DE TRABAJO:

Guías para la Valuación de Playas y Parques Costaneros

EQUIPO DE TRABAJO:

LUIS VILLANUEVA CUBERO

JORGE GARCÍA GARCÍAJORGE GARCÍA GARCÍA

Monday, August 08, 2011



INTRODUCCIÓNINTRODUCCIÓN
3

Monday, August 08, 2011



CONSEJEROS

Consejero Principal

4

j p
Luis E. Santiago-Acevedo, PhD

Escuela Graduada de Planificación, UPR

LLectores
John B. Loomis, PhD

Departamento de Economía de Agricultura y Recursos NaturalesDepartamento de Economía de Agricultura y Recursos Naturales,
Colegio de Ciencias Agrícolas, Univ. del Estado de Colorado

Maritza Barreto-Orta, PhD
D t t d G fí UPRDepartamento de Geografía, UPR



PROPÓSITO
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PREGUNTAS DE INVESTIGACIÓN:
¿Cuál es la Disposición a Pagar (DAP) promedio por
experiencias recreativas en las playas de Puerto Rico?

¿Es la DAP para playas denominadas Bandera Azul mayor que¿Es la DAP para playas denominadas Bandera Azul mayor que
el de las playas sin esta designación?

PROPÓSITO:
Encontrar los parámetros de valuación para las facilidades
recreacionales costeras en Puerto Rico.

Desarrollar un modelo económico para una playa BanderaDesarrollar un modelo económico para una playa Bandera
Azul en el Noreste de Puerto Rico que opere en pérdidas, para
que esta facilidad sea auto suficiente.
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PROGRAMA BANDERA AZUL
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El Programa Bandera Azul es un estandarg
internacional, manejado por la Fundación para la
Educación Ambiental, con el propósito de garantizar

l t i t i t i l d lid d bi t lpara los turistas ciertos niveles de calidad ambiental
y seguridad.

Los requisitos del programa incluyen un programaLos requisitos del programa incluyen un programa
de reciclaje, un programa de educación ambiental
para la comunidad, calidad de agua, entre otros.p , g ,
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SUSTAINABLE DEVELOPMENT
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The Brundtland Commission established by the UN in 1987 defines sustainable
development as that which “meets the needs of the presents without compromising
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the ability of future generations, to meet their own needs.”
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MARCO TEÓRICOMARCO TEÓRICO
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VALUACIÓN FUERA DEL MERCADO

Técnicas relacionadas a la valuación fuera del
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mercado son usadas en la Economía Ambiental.
Estos métodos son usados ya que ciertas
experiencias recreativas en áreas naturales no
ocurren en la economía formal, como lo es el caso de
l llas playas en Puerto Rico.
Se consigue data a travéz de encuestas.
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WILLINGNESS TO PAY TECHNIQUES

Stated Preference Pricing Method presents surveyed parties with a
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hypothetical scenario. In the Dichotomous Choice Contingent
Valuation Method (CVM), the visitor is asked how much more he or she
is willing to pay for the recreational experience based on an actual cost
(in this case, transportation expense).

Revealed Preference Pricing Method is based on observed behavior; in
th i it ti d th b f i it t th b h ithiour case, the visitor mentioned the number of visits to the beach within a

twelve month period. We used the Single-Site Travel Cost Method (TCM),
where the visitor is asked how many times he or she has visited the beach
where the survey is taking place taking into consideration transportationwhere the survey is taking place, taking into consideration transportation
expenses.
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WTP METHODS
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SPPM RPPM
CVM

Contingent Valuation Method

TCM
Travel Cost Method

Based on consumer responses
(h th ti l i )

Based on number of visits
( b d b h i )(hypothetical scenario) (observed behavior)
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LITERATURE REVISION
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Santiago-Acevedo, L. E., & Loomis, J. (2009)g , , , ( 9)
Recreation Benefits of Natural Area Characteristics at El
Yunque National Forest. Journal of Environmental Planning
and Management 52 535-547and Management, 52, 535 547.

WTP was used at El Yunque National Forest.

Median net WTP at $96 for river visits without waterfalls or
foot trails.

Median net WTP at $138 per trip for rivers with waterfalls and
foot trails.
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LITERATURE REVISION
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Quiñones-Domínguez, M. G., & Elías-Rodríguez, I. F. Q g , , g ,
(2006)

Valuation of Natural Resources: Methodological Proposal
Framed in Sustainable Development (Graduation ProjectFramed in Sustainable Development (Graduation Project,
University of Puerto Rico). Río Piedras, PR: UPR.

In this project Operative Criteria for Sustainable Development
was used in order to choose alternatives that are ecologically
friendly.

This project developed a methodology for the valuation ofp j p gy
natural resources, based on a study in Tiburones mangrove
swamp located in Arecibo, Puerto Rico.
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ENCUESTASENCUESTAS
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PLAYAS BANDERA AZUL
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Playas designadas Bandera Azul:
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SIN FACILIDADES BANDERA AZUL
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Playas sin facilidades:
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RESULTADOS DE LAS RESULTADOS DE LAS 
ENCUESTASENCUESTAS

28

Monday, August 08, 2011



STATISTICS SUMMARY
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SURVEYS

15%

1% 2%

15% Succesfully Surveyed

Survey Refusals

82%
Discarded by Pollster

Surveys Discarded upon Surveys Discarded upon 
Review

Monday, August 08, 2011SURVEY  FINDINGS

606 out of 807 survey attempts



AVERAGES
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RANDOM SURVEY AVERAGES AVERAGERANDOM SURVEY AVERAGES AVERAGE

AVERAGE TIME AT BEACH (SPENT + REMAINING) 5.82 HOURS

AVERAGE TRIP (TO BEACH) TIME 41.19 MINUTES

AVERAGE AGE OF SURVEYED PARTY 38.54 YEARS

AVERAGE EDUCATION LEVEL OF SURVEYED PARTY 14.57 YEARS

LIKERT SCALE AVERAGES (1 9 SCALE)LIKERT SCALE AVERAGES (1– 9 SCALE)

AVERAGE LEVEL OF SATISFACTION 7.97

AVERAGE LEVEL OF SATISFACTION WITH WATER QUALITY 7.35

AVERAGE CROWDING FEELING LEVEL 3.57
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ACTIVITIES AVERAGES
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ACTIVITIES # PERCENT

ENJOY NATURE 626 94.85%

BE WITH FAMILY AND FRIENDS 619 93.79%

RELAXATION 612 92.73%

EATING AND DRINKING 572 86.67%57 7

SUNBATHING 486 73.64%

SWIMMING/COOLING IN WATER 452 68.48%

LISTEN TO MUSIC 332 50.30%

THERAPY/SPIRITUAL RENEWAL 305 46 21%THERAPY/SPIRITUAL RENEWAL 305 46.21%

OTHER 69 10.45%

SNORKELING 47 7.12%

KAYAK/CANOEING 28 4.24%

FISHING 2 4 09%FISHING 27 4.09%

JETSKI 12 1.82%

SURFING 12 1.82%

SMALL BOAT 8 1.21%

MOTORBOAT 7 1.06%

WATERSKIING 3 0.45%
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TRANSPORTATION MODE
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0% 0%
TRANSPORTATION

3% 2%
0% 0%

Automobile

Walking

95%

Bus

Motorcycle

Taxi95
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Average Travel Time: 41.19 MINUTES



DEMOGRAPHICS
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FAMILY YEARLY INCOME LEVEL

17%
8%

7% 4%
$10,000 - $19,999

15%10%
$30,000 - $39,999

$20,000 - $29,999

LESS THAN $10,000

14%
14%

11% MORE THAN $75,000

$40,000 - $49,999

$50,000 - $59,000

$60,000 - $74,999

DID NOT ANSWER
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Average: US$35,733



MAIN RESEARCH MAIN RESEARCH 
QUESTIONSQUESTIONS
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ANNUAL TRIPS TO THE BEACH
35

During the past 12 months, how many trips wouldg p , y p
you say you have made to this beach (including this
trip)?

____ # Annual trips to this beach

Monday, August 08, 2011SURVEY  FINDINGS

Average: 11.13



TRANSPORTATION COST QUESTION
36

Please give us an estimate of how much you willg y
spend on gasoline and transportation fees
(including: taxi fees, parking fees, and toll fees, etc.)
d i thi t i t ti f i t fduring this trip, starting from your point of
departure to this beach and going back to your place
of stay $ (Zero if you walked)of stay. $_______ (Zero if you walked)

Monday, August 08, 2011SURVEY  FINDINGS

Average: $13.00



MAIN BID
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As we know, at times the price of the gasoline, taxi fees
and other transportation-related costs (parking, toll fees)
goes up. Taking in consideration that there are other
rivers and beaches nearer to your place of residence thatrivers and beaches nearer to your place of residence that
you could have visited, would you have still visited this
beach today if the cost of the trip from your point of
departure to this beach was *$ _______ more than
what you have already spent?

* $5, $10, $20, $30, $40, $50, $60, $80, $100, $120,
$140, $150, $175

Monday, August 08, 2011SURVEY  FINDINGS



LOGISTIC REGRESSION
&

NEGATIVE BINOMIALNEGATIVE BINOMIAL
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LOGISTIC REGRESSION ANALYSIS (CVM)
39

Dependent Variable: L_Bid
Dependent variable representing the natural logarithm of the odds of bid acceptance  

VARIABLE DUMMY EXP 
COEFFICIENT

%Δ  = 
(eΒ – 1) * 100 COMMENT

INTERCEPT --- ---

Dependent variable representing the natural logarithm of the odds of bid acceptance. 

X1 = BID_AMT --- -2.07 % -18.87% , $10 increase

X2 = GENDER X 57.99 %

X = AV FMLY INCOME 0 001 % 10 52%  $10 000 increaseX3 = AV_FMLY_INCOME --- 0.001 % 10.52%, $10,000 increase

X4 = TOT_TIME --- 0.056 % 3.39%, 1 hour increase

X5 = LEVEL_SAT_WQ --- 24.01 %

X6 = LEVEL_CROWD --- -10.71 %

X7 = THERA_SPI X 46.31 %

X8 = MUSIC X 58.77 %8 5 77

X9 = SNORKELING X 108.82 %
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NEGATIVE BINOMIAL ANALYSIS (TCM)
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Dependent Variable: VIST_BCH_YR 

VARIABLE DUMMY EXP %Δ  = 
Β

Number of visits to a particular beach, by the tourist, in one year

VARIABLE DUMMY COEFFICIENT (eΒ – 1) * 100

INTERCEPT ‐‐‐ ‐‐‐

X1 = TRA_EXP ‐‐‐ ‐2.81 %

X2 = TRAV_TIME ‐0.80 % -38.07 %, 1 hour increase

X3 = LEVEL_SAT_WQ ‐‐‐ 7.84 %

X4 = AGE ‐‐‐ ‐1.04 %4

X5 = SECURITY * SUM 22.69 %

* The sum of three dummy variables: LOCKERS, LIFEGUARDS and
SCRTY AGENTS

Monday, August 08, 2011LOGISTIC REGRESSION

SCRTY_AGENTS



WILLINGNESS TO PAYWILLINGNESS TO PAY
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CVM WTP
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VARIABLE COEFFICIENT MEAN PRODUCT
INTERCEPT β = -1 209365 1 000000 -1 209365INTERCEPT β0  1.209365 1.000000 1.209365
X1 = BID_AMT β1 = -0.020913 --- 0.000000
X2 = GENDER β2 = +0.457363 0.500000 0.228682

X3 = AV_FMLY_INCOME β3 = +1.04E-05 35732.900000 0.371622

X4 = TOT_TIME β4 = +0.000555 349.200000 0.193806

X5 = LEVEL_SAT_WQ β5 = +0.215170 7.356601 1.582920

X6 = LEVEL_CROWD β6 = -0.113264 3.566667 -0.4039756 β6

X7 = THERA_SPI β7 = +0.380566 0.131818 0.050165
X8 = MUSIC β8 = +0.462271 0.503030 0.232536
X9 = SNORKELING β9 = +0.736286 0.071212 0.052432
SUM OF PRODUCTS 1.098823
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CVM WTP
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ALL BEACHES BLUE FLAG NON-BLUE FLAG

MEDIAN WTP $52.54 MEDIAN WTP $58.83 MEDIAN WTP $44.25

MEAN WTP $66.30 MEAN WTP $73.37 MEAN WTP $53.82

NULL HYPOTHESIS REJECTEDNULL HYPOTHESIS REJECTED

NULL HYPOTHESIS (H0) ALTERNATE HYPOTHESIS (H1)

WTPBLUE FLAG BEACHES = WTPNON BLUE FLAG WTPBLUE FLAG BEACHES> WTPNON BLUE FLAG

Monday, August 08, 2011
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AVERAGE AGGREGATE CONSUMER SURPLUS
BLUE FLAG BEACHES
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# BEACH MUN
VISITORS 

2009
AGGREGATE 

CS CVM
AGGREGATE 

CS TCM

AVERAGE 
AGGREGATE 

CS

1 CAR Carolina 94,777 $5,575,731 $3,321,934 $4,448,833

2 BLM Luquillo 381,791 $22,460,765 $13,381,775 $17,921,270

3 SEV Fajardo 184 180 $10 835 309 $6,455,509 $8,645,4093 SEV Fajardo 184,180 $10,835,309 $ ,455,5 9 $ , 45,4 9

4 BQN Cabo Rojo 639,135 $37,600,312 $22,401,682 $30,000,997
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PROPOSED PROGRAMSPROPOSED PROGRAMS
46

Monday, August 08, 2011



47

Monday, August 08, 2011



48

Monday, August 08, 2011



PROPOSED PROGRAMS AT BLM
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PROPOSED PROGRAMS AND BUDGET BLM
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PROJECT UNITS
COST PER 

UNIT
TOTAL COST

RESPONSIBLE 
PARTIESUNIT PARTIES

Solar Panels 1 $984,800 $984,800 PRNPC, PREDB, PRTC, 
PRIDCO, UPR, BLM 
Administration

R i t  1 $18 000 $18 000 PRNPC  PREDB  PRTC  Rainwater 
Harvesting

1 $18,000 $18,000 PRNPC, PREDB, PRTC, 
UPR, BLM 
Administration

Water Wells 1 $22,000 $22,000 PRNPC, PREDB, PRTC, 
UPR  BLM UPR, BLM 
Administration

Eco-Cabins 25 $10,000 $250,000 Municipality of 
Luquillo, NTI, Eastern 
C ti  Alli   Cooperative Alliance , 
BLM Administration

Eco-Villas 18 $70,000 $1,260,000 PRNPC, PREDB, PRTC, 
UPR, BLM 
Administration
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PROPOSED PROGRAMS AND BUDGET BLM
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PROJECT UNITS
COST PER 

UNIT
TOTAL COST

RESPONSIBLE 
PARTIESUNIT PARTIES

Hiker’s Trail 1 $143,000 $143,000 PRNPC, PREDB, PRTC, 
UPR, Mun. of Luquillo, 
DNER, BLM 
AdministrationAdministration

Bicycle Trail 1 $164,000 $164,000 PRNPC, PREDB, PRTC, 
UPR, Mun. of Luquillo, 
DNER, BLM 
AdministrationAdministration

Bathrooms 
Improvements

2 $18,400 $36,800 PRNPC, PREDB, PRTC, 
UPR, BLM 
Administration

Showers 2 $11 400 $22 800 PRNPC  PREDB  PRTC  Showers 
Improvements

2 $11,400 $22,800 PRNPC, PREDB, PRTC, 
UPR, BLM 
Administration

Lockers/changing 
Facilities

1 $45,000 $45,000 PRNPC, PREDB, PRTC, 
UPR  BLM 

Monday, August 08, 2011
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PROPOSED PROGRAMS AND BUDGET BLM
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PROJECT UNITS
COST PER 

UNIT
TOTAL COST

RESPONSIBLE 
PARTIESUNIT PARTIES

Access for 
Handicapped 
Persons

1 $30,000 $30,000 PRNPC, PREDB, PRTC, 
UPR, BLM 
Administration

Restaurant 1 $350 000 $350 000 PRNPC  PREDB  PRTC  Restaurant 1 $350,000 $350,000 PRNPC, PREDB, PRTC, 
UPR, NTI, BLM 
Administration

Improvement of 
Luquillo Kiosks

1 $863,000 $863,000 Municipality of 
Luquillo  NTILuquillo Kiosks Luquillo, NTI

Bicycle Rental 1 $30,000 $30,000 Municipality of 
Luquillo, NTI, Eastern 
Cooperative Alliance, 
DNER  BLM DNER, BLM 
Administration
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PROPOSED PROGRAMS AND BUDGET BLM
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PROJECT UNITS
COST PER 

UNIT
TOTAL COST

RESPONSIBLE 
PARTIESUNIT PARTIES

Snorkeling 
Activities

1 $200 $200

BLM Administration, 
Boy Scout Troop 110 of 
Luquillo, Department 
of Geography of the Activities of Geography of the 
UPR-Río Piedras 
Campus

Therapy and 
Spiritual Renewal 

N/A $200 $200 BLM Administration
Spiritual Renewal 
Activities
Music N/A $0 $0 BLM Administration, 

Luquillo Kiosk owners

S it 30 $30 000/ $900 000 P t  Ri  P li  Security 30 $30,000/year $900,000 Puerto Rico Police 
Department, 
Municipality of 
Luquillo, BLM 
Ad i i t ti
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PROPOSED PROGRAMS AND BUDGET BLM
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PROJECT UNITS
COST PER 

UNIT
TOTAL COST

RESPONSIBLE 
PARTIESUNIT PARTIES

Public 
Transportation

30 $45,000 $1,350,000 NTI, MBA

Water Quality 30 $1,400/year $42,000 EQB, PRNPC, BLM 
AdministrationAdministration

Plumbing and 
Sewer Luquillo 
Kiosks

1 $320,000 $320,000 PRASA

Composting 1 $27 000 $27 000 PRIDCO  NTI  Eastern Composting 
Enterprise

1 $27,000 $27,000 PRIDCO, NTI, Eastern 
Cooperative Alliance, 
BLM Administration
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TOTAL COST: 

Monday, August 08, 2011

TOTAL COST: 
$6,858,800



FINANCING AND BENEFIT FINANCING AND BENEFIT 
COST ANALYSISCOST ANALYSIS
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FINANCING
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Stock Issue (AFICA, assessment by UPR School of Business
Administration and PREDB)

Temporary Allotment of PRTC Funds

PREDB loan backed by the PRTC (small and mediumPREDB loan backed by the PRTC (small and medium
businesses, up to $5,000,000

Commonwealth of Puerto Rico Earmark

Municipality of Luquillo Funds Assignment

Cooperative Financing for small locally-owned concession
standsstands
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THIRTY YEAR BENEFIT-COST ANALYSIS
58

P/A BCA
Net Benefit at 5% $245,568,962
Net Benefit at 7% $196,912,739
Net Benefit at 12% $125 414 530Net Benefit at 12% $125,414,530
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QUESTIONS?
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Q

ENDEND
Photo: Luis Villanueva Cubero
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BALNEARIO DE CAROLINA
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Foto: Luis Villanueva Cubero, 2010
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BALNEARIO DE CAROLINA
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Foto: Luis Villanueva Cubero, 2010
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BALNEARIO DE CAROLINA
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Foto: Luis Villanueva Cubero, 2010
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BALNEARIO DE CAROLINA
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Foto: Luis Villanueva Cubero, 2010
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LA POCITA
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Foto: Luis Villanueva Cubero, 2010
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LA POCITA
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Foto: Luis Villanueva Cubero, 2010
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LA POCITA
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Foto: Luis Villanueva Cubero, 2010
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LA POCITA
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Foto: Luis Villanueva Cubero, 2010
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LA MONSERRATE
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Foto: Luis Villanueva Cubero, 2010
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LA MONSERRATE
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Foto: Luis Villanueva Cubero, 2010
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LA MONSERRATE
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Foto: Luis Villanueva Cubero, 2010
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LA MONSERRATE
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Foto: Luis Villanueva Cubero, 2010
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LA MONSERRATE
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Foto: Luis Villanueva Cubero, 2010
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LA MONSERRATE
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Foto: Luis Villanueva Cubero, 2010
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PLAYA COSTA AZUL
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Foto: Luis Villanueva Cubero, 2010
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PLAYA COSTA AZUL
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Foto: Luis Villanueva Cubero, 2010
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PLAYA COSTA AZUL
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Foto: Luis Villanueva Cubero, 2010
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PLAYA COSTA AZUL
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Foto: Luis Villanueva Cubero, 2010
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PLAYA COSTA AZUL
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Foto: Luis Villanueva Cubero, 2010
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PLAYA COSTA AZUL
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Foto: Luis Villanueva Cubero, 2010
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PLAYA COSTA AZUL
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Foto: Luis Villanueva Cubero, 2010
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SEVEN SEAS
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Foto: Luis Villanueva Cubero, 2010
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SEVEN SEAS
88

Foto: Luis Villanueva Cubero, 2010
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Foto: Luis Villanueva Cubero, 2010
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Foto: Luis Villanueva Cubero, 2010
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SEVEN SEAS
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Foto: Luis Villanueva Cubero, 2010
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LAS CROABAS
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Foto: Luis Villanueva Cubero, 2010
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LAS CROABAS
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Foto: Luis Villanueva Cubero, 2010
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LAS CROABAS
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Foto: Luis Villanueva Cubero, 2010
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LAS CROABAS
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Foto: Luis Villanueva Cubero, 2010
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LAS CROABAS
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Foto: Luis Villanueva Cubero, 2010
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LAS CROABAS
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Foto: Luis Villanueva Cubero, 2010
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BOQUERÓN
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Foto: Luis Villanueva Cubero, 2010
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BOQUERÓN
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Foto: Luis Villanueva Cubero, 2010
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BOQUERÓN
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Foto: Luis Villanueva Cubero, 2010
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BUYÉ
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Foto: Luis Villanueva Cubero, 2010
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Foto: Luis Villanueva Cubero, 2010
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Foto: Luis Villanueva Cubero, 2010
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