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Abstract
González-Cabán, Armando; Loomis, John. 1999. Measuring the economic benefit of

maintaining the ecological integrity of the Río Mameyes in Puerto Rico. Res. Paper
PSW-RP-240. Albany, CA: Pacific Southwest Research Station, Forest Service, U.S.
Department of Agriculture; 61 p.

A contingent valuation in-person survey of Puerto Rican households was performed from
April to  August  1995 to estimate their willingness-to-pay for preserving instream flows
in the Río Mameyes and avoiding a dam on the Río Fajardo. Annual willingness-to-pay was
$21 for each river. When expanded to the 1 million households in Puerto Rico for the 5-year
period households were asked to pay, this amount increased to $110 million for the Ríos
Mameyes and Fajardo. Visitors to the Río Mameyes indicated they would reduce trips by
93 percent if 10 million gallons daily were withdrawn from the river, resulting in a loss of
$250,000 in annual recreation benefits. Both the household and recreation values can be
compared to the costs of repairing water lines and in-home water conservation measures
to determine if there are more net benefits to these alternative sources of water than
withdrawals from the Rio Mameyes.

Retrieval Terms:  benefit cost analysis, contingent valuation method, logit regression,
recreation benefits, travel cost method, willingness-to-pay

The Authors
Armando González-Cabán is Economist in the Wildland Fire Management Research,
Development, and Application Program, Pacific Southwest Research Station, USDA
Fores t  Service ,  4955  Canyon Crest  Drive ,  Rivers ide ,  Cal i fornia  92507;
e-mail: agc/psw_rfl@fs.fed.us

John Loomis is Professor in the Department of Agricultural and Resource Economics,
Colorado State  Univers i ty ,  Fort  Col l ins ,  Colorado 80523-1172 ;  e -mai l :
jloomis@ceres.agsci.colostate.edu

Acknowledgments

We thank Fred Scatena and Ariel Lugo, International Institute of Tropical Forestry, for their
cooperation and approval of the study proposal;  Biologist Ernie Garcia, Caribbean
National Forest, for his help in describing the aquatic life in the river;  Water Planner
Nicolino Liberatore, Puerto Rico Aqueduct and Sewer Authority, for providing basic
information on the proposed program;  and Planner José Martínez Laboy, U.S. Army Corps
of Engineers, for information on the Río Fajardo proposed dam.  We also thank U.S.
Geological Survey personnel for their information on water records and Hispania Research
personnel for their professionalism and quality of their work.

Publisher:
Albany, California

Mailing address:
PO Box 245, Berkeley CA

94701-0245

510 559-6300

http://www.psw.fs.fed.us

Pacific Southwest Research Station
Forest Service
U.S. Department of Agriculture

July 1999



USDA Forest Service Research Paper PSW-RP-240. 1999.

Measuring the Economic Benefit of Maintaining the
Ecological Integrity of the Río Mameyes in Puerto Rico

Armando González-Cabán John Loomis

Contents
Pacific Southwest
Research Station

USDA Forest Service
Research Paper
PSW-RP-240

July 1999

In Brief ..................................................................................................................................... ii

Introduction ........................................................................................................................... 1

Basic Survey Format ......................................................................................................... 1

Survey Development ........................................................................................................ 1

Development of Technical Information on Rivers ................................................. 1
Focus Groups and Pre-testing ..................................................................................... 2

Survey Structure ................................................................................................................. 3
Non-monetary Measures of Relative Importance .................................................. 3
Steps in Developing a Contingent Valuation Survey.............................................. 3

Recreation Survey .............................................................................................................. 6
Estimation of the Multiple-Bounded Model ............................................................. 7
Statistical Testing of Hypotheses ................................................................................ 8

Sample Design ...................................................................................................................... 8
Household Sample Frame ............................................................................................. 8
Sample Selection .............................................................................................................. 9
Recreation Users ............................................................................................................. 11

Results ..................................................................................................................................... 12
Household Response Rate ............................................................................................ 12
Recreation Response Rate ............................................................................................ 13
Attitudes Toward Rivers and Prior Knowledge ..................................................... 13
Checking the Respondent’s Acceptance of the Hypothetical

Market  Scenario ......................................................................................................... 14
Statistical Analysis ............................................................................................................ 15

Logit Equations ........................................................................................................ 15
Recreation Users ............................................................................................................. 17
Expanding the Sample Values to Population Estimates ......................................... 18

Household Sample ................................................................................................. 18
Recreation ......................................................................................................................... 20

Conclusion and Further Research ............................................................................. 21
References .............................................................................................................................. 22
Appendix A–Survey Questionnaire ........................................................................... 23



USDA Forest Service Research Paper PSW-RP-240. 1999.ii

In Brief ...

González-Cabán, Armando; Loomis, John. 1999. Measuring the economic benefit of
maintaining the ecological integrity of the Río Mameyes in Puerto Rico. Res. Paper
PSW-RP-240. Albany, CA: Pacific Southwest Research Station, Forest Service, U.S.
Department of Agriculture; 61 p.

Retrieval Terms: benefit cost analysis, contingent valuation method, logit regression,
recreation benefits, travel cost method, willingness-to-pay

The Puerto Rico Aqueduct and Sewer Authority’s (AAA) proposal to withdraw
up to 10 million gallons of water daily from the Río Mameyes in the municipality
of Río Grande, Puerto Rico, caused an ongoing controversy. The Río Mameyes is
the last pristine river remaining on the Island. This research is an effort to
contribute to the understanding of the economic implications of projects such as
that proposed by the AAA and the economic benefits to Puerto Rico of
maintaining the ecological integrity of the Río Mameyes.

We quantified the total economic value to households in Puerto Rico of
preserving the ecological integrity and riparian zone viability of the Río Mameyes
via studying alternative flow levels in the river; the recreation use of the river as
a function of river flow; and the total economic value to households in Puerto
Rico of preserving flows and avoiding a dam on the Río Fajardo whose
headwaters are in the Caribbean National Forest. We also investigated the
substitution and complementary relationship between the Río Mameyes and the
Río Fajardo.

We obtained a response rate of 40 percent for the households survey and 70
percent for the recreation survey. Maintaining the Río Mameyes and the Río
Fajardo for future generations, for clean air and for protecting the environment,
were some of the most important reasons given by households interviewed for
caring about these rivers. Annual willingness-to-pay (WTP) for preserving
instream flows in the Río Mameyes and avoiding a dam on the Río Fajardo was
$21 for each river. Expanding the WTP to the 1 million households in Puerto
Rico for the 5-year period increased the amount to $110 million. Visitors to
the Río Mameyes indicated they would reduce their visits to the river by 93
percent if 10 million gallons were withdrawn daily from the river. This reduction
in trips would result in an economic loss of $250,000 in annual recreation benefits.
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The Forest Service, U.S. Department of Agriculture, is responsible for Federal
Leadership in forestry. It carries out this role through four main activities:

• Protection and management of resources on 191 million acres of National Forest
System lands

• Cooperation with State and local governments, forest industries, and private
landowners to help protect and manage non-Federal forest and associated range
and watershed lands

• Participation with other agencies in human resource and community assistance
programs to improve living conditions in rural areas

• Research on all aspects of forestry, rangeland management, and forest resources
utilization.

The Pacific Southwest Research Station
• Represents the research branch of the Forest Service in California, Hawaii, American

Samoa, and the western Pacific.

The United States Department
of Agriculture (USDA) prohibits
discrimination in its programs
on the basis of race, color,
national origin, sex, religion,
age, disability, political beliefs,
and marital or familial status.
(Not all prohibited bases apply
to all programs.) Persons with
disabilities who require alterna-
tive means for communication
of program information (braille,
large print, audiotape, etc.) should
contact USDA’s TARGET Center at
202-720-2600 (voice and TDD).

To file a complaint, write the
Secretary of Agriculture, U.S.
Department of Agriculture,
Washington, DC 20250, or
call 1-800-245-6340 (voice) or
202-720-1127 (TDD). USDA
is an equal employment
opportunity employer.


