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How Scientists Can Help End the Land-Use Conflict

In the last 6 months, we have seen an increase in conflicts about how to use public 
lands. And scientists have the tools to assist in solving those conflicts. Recently, we saw 

Native Americans occupying a prairie in North Dakota to protest the construction of a 
pipeline through tribal land. The confrontation between tribal nations and an energy 
transport company escalated and led to the intervention of the federal government.

The 41-day standoff associated with the Malheur National Wildlife Refuge in Oregon 
had a tragic ending and captured national attention. Similarly, there is conflict about 
the future of a Bears Ears National Monument in Utah, as well as the management of 
1 million hectares of forests in western Oregon.

All these recent conflicts share a common denominator: different stakeholders trying 
to influence government in the way that it manages public land. Stakeholders are quite 
diverse; include ranchers, energy and mineral extraction companies, environmental 
conservationists, tribal nations, and tourists; and all want something different from the 
same land.

Science provides a unique point of view that may assist in solving this type of 
conflict. During the last 20 years, scientists have been measuring ecosystem services, 
which are the benefits that society receives from nature. These ecosystem services 
include the food, fiber, and wood that humans extract from the land. They also include 
the maintenance of air quality, the pollination of crops, the regulation of climate, and 
the purification of water. Finally, cultural services contain the nonmaterial benefits that 
individuals obtain from nature, such as cultural diversity, spiritual and religious values, 
and recreation.

Scientists have measured the capacity of different areas to provide different ecosystem 
services using surveys of soils, plants, and animals in more than 1500 papers. They 
also have estimated the demand for ecosystem services through stakeholder interviews, 
questionnaires, and surveys. One of the interesting findings is that demand for 
ecosystem services, or what people want from land, varies with the educational level, 
income, and location of residence of social beneficiaries. Different stakeholders want 
different things from nature, and their demands are dynamic and change with time.

Measuring ecosystem services and the demands from stakeholders may assist in 
conflict resolution by shifting the discussion from an emotion-based conflict to an 
evidence-based negotiation in which many novel options are in play. Then, it would 
be possible to assess whether there are trade-offs among the demands of different 
stakeholders.

Trade-offs result when an increase in one service is associated with a decline 
in another. The logging of forests provides timber but reduces habitat for wild and 
endangered species. Burying a pipeline creates economic value but diminishes the 
cultural ecosystem services of the land. Knowledge of the gains and losses associated 
with each management action may open the door to new approaches, such as 
compensation from one group to the other or payment for ecosystem services.

Not only do trade-offs exist, but also win–win situations occur when an increase 
in one service is associated with an increase in other services. Moderate grazing of 
rangelands, as opposed to overgrazing, increases forage production and conservation 
of species while reducing soil erosion. Science can provide an unbiased estimate of 
the costs and benefits in terms of the ecosystem services of different management 
options—all with the goal of managing land to reconcile the ever-changing demand 
and supply of ecosystem services.

OSVALDO E. SALA
Julie A. Wrigley Professor of Life Sciences and Sustainability 

Arizona State University

INTERIM EDITOR IN CHIEF
Scott L. Collins

SENIOR EDITOR
James M. Verdier

Editors: Eye on Education: Beth Baker  
(educationoffice@aibs.org); Feature articles: 
Beth Baker (features@aibs.org); Washington Watch: 
Robert E. Gropp (publicpolicy@aibs.org).
Editorial Board: James Aronson (Centre d’Écologie 
Fonctionnelle et Évolutive, CNRS, France, and Missouri 
Botanical Garden), Reinette Biggs (Stockholm Resil-
ience Centre), Rick Bonney (Cornell Laboratory of 
Ornithology), Gordon Brown (US Department of the 
Interior [retired]), Richard M. Burian (Virginia Tech), 
Catherine E. Carr  (University of Maryland), Daniel L. 
Childers (Arizona State University), Scott L. Collins 
(University of New Mexico), Rita R. Colwell (University 
of Maryland), Charlene D’Avanzo (Hampshire College), 
Kathleen Donohue (Harvard University), David L. 
Evans (Pennsylvania College of Technology), Cassandra 
G. Extavour  (Harvard University), Eric A. Fischer 
(Congressional Research Service), Kirk Fitzhugh 
(LA County  Museum of Natural History), Manuela 
González Suárez (University of Reading), Corinna Gries 
(University of Wisconsin), Arnaud Grüss (University 
of Miami), Geoffrey M. Henebry (South Dakota State 
University), Jose Herrera (Western New Mexico Uni-
versity), Pierre Horwitz (Edith Cowan University), Tony 
Joern (Kansas State University), Cynthia S. Jones (Uni-
versity of  Connecticut), Linda A. Joyce (US Department 
of  Agriculture Forest Service), Edna S. Kaneshiro 
 (University of Cincinnati), David M. Leslie (Oklahoma 
State University), Harvey B. Lillywhite (University 
of Florida), Alan C. Love (University of Minnesota), 
Paula Mabee (University of South Dakota), Yadvinder 
Malhi (Oxford University), Pim Martens (Maastricht 
University),  Marshall A. Martin (Purdue University), 
Stasa Milojević (Indiana University), Janice Moore 
(Colorado State  University), Peter B. Moyle (University 
of California, Davis), Michael Nelson (Oregon State 
 University), Christer Nilsson (Umea University),  Shelley 
M. Payne (University of Texas at Austin), Benjamin 
A. Pierce (Southwestern University), Jason Podrabsky 
(Portland State  University),  Sahotra Sarkar (University 
of Texas at Austin),  Daniel Simberloff (University of 
Tennessee), Robert J. Steidl (University of Arizona), 
Manuela González Suárez (University of Reading, 
Whiteknights), Martin Tracey (Florida Interna-
tional Uni versity),  Monica Turner (University of 
Wisconsin–Madison), Lisette Waits (University of 
 Idaho), Randy Wayne (Cornell University), Judith 
S. Weis (Rutgers University), Allison Whitmer 
 (Georgetown University), David S. Wilcove (Princeton 
University), Jean Wyld (Springfield College), Jake 
Vander Zanden (University of Wisconsin).
BioScience (ISSN 0006-3568; e-ISSN 1525-3244) is 
published 12 times a year by Oxford University Press, 
2001 Evans Road, Cary, NC 27513. Periodicals  postage 
paid at Cary, NC, and additional mailing offices.  
POSTMASTER: Send address changes to BioScience,  
Journals Customer Service Department, Oxford  University  
Press, 2001 Evans Road, Cary, NC 27513-2009. 
Membership and subscription: For a complete 
listing of subscription rates available, please visit 
www.oxfordjournals.org/our_journals/bioscience/ 
access_purchase/price_list.html. The current year 
and two previous years’ issues are available from 
Oxford University Press. Previous volumes can be 
obtained from the Periodicals Service Company,  
11 Main Street, Germantown, NY 12526, USA.  
E-mail: psc@periodicals.com. Telephone: 518-537-
4700; fax: 518-537-5899.
Advertising: Advertising, inserts, and artwork 
 enquiries should be addressed to Advertising and 
 Special Sales, Oxford Journals, Oxford University 
Press, Great Clarendon Street, Oxford, OX2 6DP, 
UK. Telephone: +44-01865-354767; fax: +44-01865-
353774; e-mail: jnlsadvertising@oup.com. For 
 information about classified  placements and  deadlines, 
contact KERH Group LLC (info@kerhgroup.com).
Permissions: For information on how to  
request permissions to reproduce articles or  
information from this journal, please visit  
www.oxfordjournals.org/permissions.
Instructions for Authors: Full instructions for 
manuscript preparation and submission can be 
found at: www.oxfordjournals.org/our_journals/ 
bioscience/for_authors.
© 2016 American Institute of Biological Sciences. 
All rights reserved. Printed by The Sheridan Press. doi:10.1093/biosci/biw145

http://www.oxfordjournals.org/our_journals/bioscience/access_purchase/price_list.html
http://www.oxfordjournals.org/our_journals/bioscience/access_purchase/price_list.html
http://jnlsadvertising@oup.com
http://www.info@kerhgroup.com
www.oxfordjournals.org/permissions
http://www.oxfordjournals.org/our_journals/bioscience/for_authors
http://www.oxfordjournals.org/our_journals/bioscience/for_authors



