
T
f

D
I

a

A
R
R
A

K
H
E
S
E

1

m
r
1
b
a
a
o
s
p
i
m
o
r
t
b
p
C
d
a
m
e
e

p

1
h

Ecological Indicators 44 (2014) 6–10

Contents lists available at ScienceDirect

Ecological  Indicators

jo ur nal ho me page: www.elsev ier .com/ locate / ecol ind

he  human  dimensions  of  coastal  ecosystem  services:  Managing
or  social  values

avid  K.  Loomis ∗, Shona  K.  Paterson
nstitute for Coastal Science and Policy, East Carolina University, Greenville, NC, USA

 r  t  i  c  l e  i  n  f  o

rticle history:
eceived 10 April 2013
eceived in revised form 30 July 2013

a  b  s  t  r  a  c  t

Coastal  management  is  driven  by  the  values  and  priorities  of  society  as  expressed  through  social,  polit-
ical,  and  economic  systems.  Diverse  resource  management  goals  reflect  what  society  wants  from  its
surrounding  environments  as  presented  in enabling  legislation  and  other  resource  laws.  Today,  coastal
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management  encompasses  decisions  of what  to regulate,  what  enterprises  and  initiatives  to  promote,
and  which  ecosystem  services  are  most  important  to citizens  and  businesses.  Data  based  on  the  natural
or  physical  sciences  are important,  but are  just  one  input  into  this  socially  driven,  value-based  process.
This  paper  offers  an insight  into  why  an  ecosystem  service  approach  using  human  dimensions  as  the
major  driver  is  becoming  an  increasing  focus  of coastal  resource  management.

© 2013  Elsevier  Ltd.  All rights  reserved.
. Introduction

Despite rapid improvements in technological, economic and
aterial well-being, human progress still relies heavily on natu-

ally provided ecosystem services (Boyce and Shelley, 2003; Sen,
999). Coastal ecosystems, defined as including both human and
iophysical components, provide a variety of important regional
nd national benefits, including tourism, recreation, fisheries, trade,
nd esthetic and cultural value. Our daily lives depend on a range
f services the natural environment provides including energy
ecurity, environmental conservation, food production, fresh water
rovisions, health, recreation, tourism, natural hazard protection,

nfrastructure and housing (Ranganathan et al., 2008). Coastal
anagement therefore encompasses a large range of complex,

verlapping, and often contradictory interests. Decisions regarding
egulatory priorities such as development initiatives and long
erm plans, resource conservation, and resource allocation must
e made in the face of shifting societal values and ever-changing
olitical, social, and biophysical climates (Campbell et al., 2009;
undill and Fabricius, 2010; Sanginga et al., 2010). Balancing the
emands between public goods, private enterprise, preservation,
nd development has become the main natural resource manage-

ent challenge (Brechin et al., 2002; Brunner et al., 2005; Dietz

t al., 2003). What we manage for is a question of increasing rel-
vance and importance to agencies. The concept of ecosystem
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services helps answer this question, in part by recognizing that
coastal management is driven largely by social values. The pur-
pose of this paper is to provide an overview perspective on the
role of social values (the driving force in coastal resource manage-
ment), ecosystem services and human dimensions, and how they
interrelate in the management of coastal resources.

Ecosystem services have been defined as the conditions and
processes through which natural ecosystems, and their associated
species, sustain and fulfill human life (Moberg and Folke, 1999).
Examples include provision of clean water and clean air, main-
tenance of liveable climates (carbon sequestration), pollination
of crops and native vegetation, as well as fulfillment of people’s
cultural, spiritual, and intellectual needs. Therefore, ecosystem
services are the benefits, both tangible and intangible, created
by particular sets of ecological characteristics that are explicitly
tied to social value (Dore and Webb, 2003; Olsson et al., 2004;
Ranganathan et al., 2008; Turner et al., 2003). In other words,
ecosystem services are the outcomes of ecosystem functions that
yield value to people. Ecosystem services are often confused with
biodiversity. Biodiversity—the variability of life on earth, within
species, between species, and between ecosystems—is not an
ecosystem service in and of itself. Rather, biodiversity serves as
a basic platform for all direct ecosystem services that we  benefit
from as a society.

An ecosystem services approach to resource management
moves beyond how people affect ecosystems to include how peo-

ple depend on, benefit from and are affected by, ecosystems. This
reflects an important change in our thinking in terms of manage-
ment goals. We have moved from a preservation perspective in
which humans (and society at large) are perceived to interact with

dx.doi.org/10.1016/j.ecolind.2013.09.035
http://www.sciencedirect.com/science/journal/1470160X
http://www.elsevier.com/locate/ecolind
http://crossmark.crossref.org/dialog/?doi=10.1016/j.ecolind.2013.09.035&domain=pdf
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he natural environment in a one-way direction (i.e., we nega-
ively impact it) to a two-way interactive direction in which society
erives various benefits from the environment, but with trade-offs
nd at some environmental cost. Today it is more an issue of what
cosystem services does society want with what tradeoffs and at
hat costs. The concept of ecosystem services has become cen-

ral to the discussion about the dependence of humans on nature
nd what that means both socially and economically (Costanza and
arley, 2007).

The value of coastal ecosystem services, and the natural assets
hat provide them, has often been overlooked when making deci-
ions about resource use, not because of a lack of importance, but
ecause these goods are freely available rather than bought and
old through markets (Vaze et al., 2006). The benefits derived from
cosystem services, and the related costs of degradation or impacts,
re often not part of the traditional economy or traded in markets.
any ecosystem services are frequently not recognized or consid-

red, and are even neglected when decisions are made. They are
ff the ledgers of the public and policymakers, taken for granted,
nd yet nonetheless prized once made scarce (Brander et al., 2007;
ang et al., 2008). This contributes to the gradual erosion of some
f the essential, communal life support services such as climate
egulation, carbon storage, cultural heritage, esthetics, erosion pro-
ection and waste disposal (Hardin, 1968). Although some work
o explicitly account for these benefits using a range of economic
nd non-market metrics has been done further research, would
eveal hidden costs and benefits to many current practices and yield
ecisions that most readily reflect the true value of the natural envi-
onment to society (Bhat, 2003; Champ et al., 2003; Pendleton and
ildow, 2006).

Still, the relationship between human well-being and ecosys-
em services is not linear. When an ecosystem service is abundant
elative to the demand, a marginal increase in ecosystem services
enerally contributes only slightly to human well being. However,
hen the service is relatively scarce, a small decrease can substan-

ially reduce human well-being (Farber, 1987). The degradation of
cosystem services therefore ultimately represents the loss of a
apital asset.

Given that different sets of ecological characteristics will gen-
rate alternative sets of ecosystem services, it is necessary to
nderstand how society, and those responsible for managing
oastal resources on behalf of society, decides which ecosystem ser-
ices are preferred, and what environmental consequences are to
e tolerated. A fundamental element in deciding which ecosystem
ervices are desired and with what environmental consequences
re social values.

. Social values

Social values are certain qualities and beliefs that are shared by
 specific culture or group of people. These traits can include but
re not limited to religious, economic, political, and cultural fac-
ors (Eagly and Chaiken, 1993). Based upon this limited number
f core values, individuals maintain a certain attitude or disposi-
ion to respond positively or negatively toward some aspect of the
erceived world (Ajzen, 1989; Ajzen and Fishbein, 1972). The term
ttitude then references not only the act of perception but also the
valuative meaning ascribed to an object in the process. The entire
et of attitudes held by a person is therefore a subset of their beliefs,
alues, and ethical orientations at any given time (Rokeach, 1986). It
s safe to assume that, in general, everyone’s attitudes are different.

ocietal response to coastal management and ecosystem service
se is therefore highly variable and complex across multiple scales
Moser, 2005). This is due in part to the inherent variety of charac-
er displayed by human beings across different socio-economic and
al Indicators 44 (2014) 6–10 7

demographic ranges, as well as the institutional mechanisms that
have been socially established to represent various social values.

As an example, differences in people’s attitudes toward cli-
mate change and sea level rise, as well as potential policy options,
point to a variety of issues, including varying degrees of problem
awareness, perceptions of risk and urgency, differences in value-
based lenses, cognitive frames and integrative complexity, varying
motivations, abilities, and constraints to taking actions (Moser and
Dilling, 2004). These differences are compounded by the fact that
coastal resources provide a wide range of ecological goods and ser-
vices that are of high social and economic value (Moberg and Folke,
1999). In many cases, the same resource, such as coastal wetland
areas, can have high intrinsic value from a biodiversity standpoint
while simultaneously having a high extrinsic value by protecting
local infrastructure, or supporting important industries such as
commercial or recreational fishing, or as a location for a marina
or a bridge. All of these ecosystem services are valid, and represent
legitimate expressions of social values.

These expressions of social value are presented in the form of
enabling legislation, such as the National Marine Sanctuaries Act,
or in the form of environmental legislation, such as the National
Environmental Policy Act, the Endangered Species Act, or the Clean
Water Act. Our collective values are presented to agencies through
democracy and the legislative process. In recent decades, legisla-
tion has called for preservation and protection, and at the same time
for public access, recreation and tourism, economic development,
historic and cultural uses, and more (Austin et al., 2004). Typi-
cally these competing ecosystem services are included in the same
legislation. Due to the increased pressures on coastal resources,
management strategies involving a complex set of regulations and
use restrictions are often employed to balance the needs of the envi-
ronment with that of society (The World Bank, 2006). Managers
face a difficult dilemma.

Their dilemma is rooted in the scenario that environmental and
social goals are often developed independently without due consid-
eration for the tradeoffs inherently linked to competing, conflicting
objectives (Weinstein et al., 2007). This is reflected in the “man-
agement dilemma”, in which there are no solutions to one problem
that do not at the same time violate some other management goal
or constraint (Lachapelle et al., 2003). We  ask agencies to preserve
and protect our valuable coastal resources, and at the same time
and in the same location make them accessible for all manner of
use. You cannot increase access and use, and at the same time
enhance preservation and protection. Similarly, we  cannot increase
the level of protection afforded a resource without decreasing
access and use. By not specifically addressing this management
dilemma, which often results in various forms of conflict between
stakeholders, managers are left trying to engage in combat conser-
vation. An understanding of these tradeoffs and how stakeholder
groups will be affected, and the direction and magnitude of possible
conflicts, would provide insight into how best to adapt to shoreline
changes (Humphreys, 2005; Ostrom, 2010; Suzuki and Iwasa, 2009;
Warner, 2000). The management choices can no longer be environ-
ment versus development, but must strive to achieve more subtle
combinations to reach eco-societal goals or norms (Weinstein and
Reed, 2005).

3. Resource management

Management from a general perspective can be defined as a
set of actions taken to guide a system toward achieving desired

goals and objectives, usually subject to a set of externally imposed
constraints (Davidson et al., 2009). There is a diverse array of
formal and informal social constraints that exist throughout soci-
ety on how people should, and do, interact with resources and
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cosystems, on the distribution of rights to access, and responsi-
ilities for stewardship (Lertzman, 2009). A management process,
herefore, is the sum of these actions, the goals and objectives, the
rocedure through which they are legitimized by social norms, val-
es, and the institutions and actors involved in carrying out said
ctions. In theory, natural resource management is assumed to be
alue neutral. This is because a management process is tasked with
chieving goals and objectives provided to it by its societal context.
alues have already been applied by this time. The job of manage-
ent is to operationalize the normative values of society that are

eflected in policies, plans, and accepted behaviors (Lockwood et al.,
010) as directed in various pieces of legislation.

Lawmakers typically attempt to create a framework for manage-
ent outcomes by highlighting general themes, such as ecological,

ocial, and economic values and considerations (Brown et al., 1995).
hough rarely dictating specific courses of action, legislation does
ften stipulate concepts and management tools (e.g., spatial and
emporal zoning) administrators and planners shall have at their
isposal. In recognition of these conflicting uses and their associ-
ted values, resource legislation tends to be more general, inclusive,
nd balanced with respect to use, conservation, and preservation.

Resource management plans, on the other hand, are the ultimate
gency response to resource legislation, theoretically designed to
chieve a socially desired ecosystem state. This state can usually
e related back to the resource legislation and the desired benefits
hat can be derived from that ecosystem, i.e. the ecosystem ser-
ices. With the identification of a desired end state, or the quality
f the ecosystem service provided by some state of the environ-
ent, comes a responsibility to manage toward that state and a

eed to measure success (Palumbi et al., 2008).

. Legislation and ecosystem services

Resource management plans are not the product of some divine
cological or social guidance. They are in fact a response, often a
andated one, to resource legislation, which is itself a stated policy

erived from social values about why an area is important and in
eed of management.

As mentioned previously, our current paradigm more often
eflects preservation/protection values from an environmen-
al/natural science perspective. Without doubt, these values are
esident in various pieces of resource related legislation. However,
hese are not the only values to be found in the same legislation.
o illustrate this we will briefly review two pertinent pieces of fed-
ral legislation: the Coastal Zone Management Act of 1972, and
he National Marine Sanctuaries Act of 1972. A brief examination
f parts of these acts will highlight that the framers intended to
rovide for and balance diverse societal objectives. By extension,
his will also provide insight into the ecosystem services which
hould be identified and managed for, on behalf of society.

.1. The Coastal Management Act of 1972 (16 U.S.C. 1451)

Many people live along U.S. coasts for the esthetic beauty and
conomic opportunity they provide. The Nation’s coastal areas
erve an important role in the commerce, industry, food supply,
nd recreation of the people of the United States and as such are a
isible indicator of the state of our country’s environment. In fact,
t was the fouling of our beaches in the 1970s and 1980s that led
any to realize the seriousness of our environmental problems. In
972, in response to public concern over coastal pollution, devel-
pment, and use, Congress enacted the Coastal Zone Management
ct (CZMA). Section 302 of the CZMA found that:
al Indicators 44 (2014) 6–10

(a) There is a national interest in the effective management, ben-
eficial use, protection, and development of the coastal zone. (b)
The coastal zone is rich in a variety of natural, commercial, recre-
ational, ecological, industrial, and esthetic resources of immediate
and potential value to the present and future well-being of the
Nation. (c) The increasing and competing demands upon the
lands and waters of our coastal zone occasioned by population
growth and economic development, including requirements for
industry, commerce, residential development, recreation, extrac-
tion of mineral resources and fossil fuels, transportation and
navigation, waste disposal, and harvesting of fish, shellfish, and
other living marine resources, have resulted in the loss of liv-
ing marine resources, wildlife, nutrient-rich areas, permanent and
adverse changes to ecological systems, decreasing open space for
public use, and shoreline erosion. (d) The habitat areas of the
coastal zone, and the fish, shellfish, other living marine resources,
and wildlife therein, are ecologically fragile and consequently
extremely vulnerable to destruction by man’s alterations. (e)
Important ecological, cultural, historic, and esthetic values in the
coastal zone which are essential to the well-being of all citizens
are being irretrievably damaged or lost. (f) New and expanding
demands for food, energy, minerals, defense needs, recreation,
waste disposal, transportation, and industrial activities in the
Great Lakes, territorial sea, exclusive economic zone, and Outer
Continental Shelf are placing stress on these areas and are creat-
ing the need for resolution of serious conflicts among important
and competing uses and values in coastal and ocean water.

As noted above, if managed properly, the coastlines of the
United States provide enormous potential in terms of food, recre-
ation, commerce, and abound in plants and animals. Again we  note
that a balanced set of socially defined and desired terms (ecosys-
tem services) (e.g., commercial, ecologically fragile, recreational,
industrial, living marine resources, esthetic, population growth,
economic development, wildlife, residential development, extrac-
tion, transportation, navigation, waste disposal, and harvesting) are
featured prominently. These are things of value to society, and are
desired ecosystem services to be managed for.

4.2. The National Marine Sanctuary Act of 1972 (16 U.S.C. 1431)

The National Marine Sanctuary Act (16 U.S.C. 1431) (NMSA)
was promulgated by Congress in 1972 to protect nationally signif-
icant marine areas for their ecological and historical value (Tarnas,
1988). The Act directed that a National Marine Sanctuary Program
be established within NOAA, and that this program utilize compre-
hensive resource management strategies to manage for ecological
and social benefits, increase public understanding of these unique
marine areas, and to facilitate use. Like the National Park Service,
the NMSA espouses a dual mandate of both protection and use. In
section 301 of 16 U.S.C. 1431 Congress found that:

Certain areas of the marine environment possess conservation,
recreational, ecological, historical, scientific, educational, cul-
tural, archeological, or esthetic qualities which give them special
national, and in some cases international, significance.

While the need to control the effects of particular activities has led
to enactment of resource-specific legislation, these laws cannot in
all cases provide a coordinated and comprehensive approach to
the conservation and management of special areas of the marine
environment.
A Federal program which establishes areas of the marine
environment which have special conservation, recreational, eco-
logical, historical, cultural, archeological, scientific, educational, or
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esthetic qualities as national marine sanctuaries managed as the
National Marine Sanctuary System will—(a) improve the conserva-
tion, understanding, management, and wise and sustainable use of
marine resources, (b) enhance public awareness, understanding,
and appreciation of the marine environment, and (c) maintain for
future generations the habitat, and ecological services, of the natu-
ral assemblage of living resources that inhabit these areas (NOAA,
2005, p. 247).

This dual mandate of use and protection is evident in the mix  of
ocial and ecological terms found in the Act, and provides managers
nd planners with guidance for creating a balanced management
lan. Again, this legislation identifies for managers the ecosys-
em services desired by society, around which management plans
hould be developed and implemented.

. Conclusion

Resource managers work in complex and unpredictable social,
conomic, cultural and political systems. Preferable ecosystem
tates, whether defined at a local level by resource managers or
t a higher, societal level, are constrained by a series of external
actors. These factors, such as social and economic trends, capacity
f government, political will, enabling legislation, migration, and
ompeting ecosystem services or goals all represent potential bar-
iers and stumbling blocks to success (Ranganathan et al., 2008;
echkemmer and von Falkenhayn, 2009). In the face of this real-

ty, and perhaps at a crucial time in the human–nature interaction
omplex, natural resource management has become stuck in an
ra of turbulence (Brechin et al., 2002; Brunner et al., 2005; Glover
t al., 2004). Goals are frequently contested, temporal and spatial
cales of analysis are constantly debated and significant uncer-
ainty exists about the effects and effectiveness of management
ctions. This state is exemplified by growing public dissatisfaction,
xpressed in many forms, including a lack of public participation,
nimosity and distrust toward government, appeals and litigation
Lockwood et al., 2010; Murphy, 2009). The implications of this
tate are far reaching and possibly highly detrimental to society
nd the resources it depends so closely on.

Resource management is not solely about the preservation or
onservation of natural ecosystems but more about defining the
ynamic between people and the resources they depend upon. The
rocess of defining that dynamic is iterative and must account not
nly for changing natural resource conditions but also for chang-
ng social conditions. At a time when social attitudes and values
re changing rapidly, there is a need for a shift in the way  in
hich coastal resources are managed. The traditional approach,
hich disproportionally emphasizes understanding and managing

or biophysical parameters and focuses on preservation/protection,
s no longer appropriate or capable when it comes to incorporating

 broad spectrum of social values. That era has passed. The phrase,
we don’t manage fish, we manage people,” is often uttered. While
his may  not be entirely true, it does make a significant point. We
till have a limited understanding of people, from their intentions
nd behavior to their attitudes and management preferences. This
everely impairs our ability to define and understand what ecosys-
em services we as a society seek, and what trade-offs and costs we
re willing to accept.

Society’s affinity toward using and enjoying coastal environ-
ents dictates that coastal ecosystems must be managed in a

omplex arrangement for both protection and use. Therefore the

rimary management goal now becomes how to maintain specific
cosystem services for future generations while allowing the cur-
ent generation to use and benefit from them. This paper has argued
hat social values and priorities, expressed by social, political and
al Indicators 44 (2014) 6–10 9

economic systems by way  of the democratic and legislative pro-
cess, drive coastal resource management. As a result, the ecosystem
services approach to resource management provides an avenue to
account for the activities, impacts, and needs of people in recogni-
tion of their increasing dominance in coastal ecosystems. A more
holistic approach to management of coastal environments, with
human dimensions and ecosystem services as the center piece,
offers a higher chance of success than is currently enjoyed, creat-
ing a powerful argument for a shift in priorities across all resource
management institutions.

References

Ajzen, I., 1989. Attitude structure and behavior. In: Pratkanis, A., Breckler, S., Green-
wald, A. (Eds.), Attitude Structure and Function. Lawrence Erlbaum Associates,
Hilldale, NJ.

Ajzen, I., Fishbein, M.,  1972. Attitudes and normative beliefs as factors influenc-
ing  behavioral intentions. Journal of Personality and Social Psychology 21,
1–9.

Austin, J., Carter, J., Klein, B., Schang, S., 2004. Judging NEPA: A Hard Look at Juducial
Decision Making under the National Environmental Policy Act. Environmental
Law Institute, Washington DC.

Bhat, M.G., 2003. Application of non-market valuation to the Florida Keys
marine reserve management. Journal of Environmental Management 67, 315–
325.

Boyce, J., Shelley, B., 2003. Natural Assets: Democratizing Environmental Ownership.
Island Press, Washington, DC.

Brander, L.M., Van Beukering, P., Cesar, H.S.J., 2007. The recreational value of coral
reefs: a meta-analysis. Ecological Economics 63, 209–218.

Brechin, S.R., Wilshusen, P.R., Fortwangler, C.L., West, P.C., 2002. Beyond the square
wheel: toward a more comprehensive understanding of biodiversity conserva-
tion as social and political process. Society & Natural Resources 15, 41–64.

Brown, T.C., Peterson, G.L., Tonn, B.E., 1995. The values jury to aid natural resource
decisions. Land Economics 71, 250–260.

Brunner, R., Steelman, T., Coe-Juell, L., Cromley, C., Edwards, C., Tucker, D.,
2005. Adaptive Governance: Integrating Science, Policy and Decision Making.
Columbia University Press, New York.

Campbell, L.M., Gray, N.J., Hazen, E.L., Shackeroff, J.M., 2009. Beyond baselines:
rethinking priorities for ocean conservation. Ecology and Society 14.

Champ, P., Boyle, K., Brown, T., 2003. A Primer on Nonmarket Valuation: The Eco-
nomics of Non-market Goods and Resources. Kluwer Academic Publishers,
Norwell, MA.

Costanza, R., Farley, J., 2007. Ecological economics of coastal disasters: introduction
to the special issue. Ecological Economics 63, 249–253.

Cundill, G., Fabricius, C., 2010. Monitoring the governance dimension of natural
resource co-management. Ecology and Society 15.

Davidson, P., Wood, S., Griffin, R., 2009. Management: Core Concepts and Applica-
tions. John Wiley and Sons, Australia.

Dietz, T., Ostrom, E., Stern, P., 2003. The struggle to govern the commons. Science
302, 1907–1912.

Dore, M.H.I., Webb, D., 2003. Valuing biodiversity: reality or mirage? Environmental
Monitoring and Assessment 86, 91–104.

Eagly, A.H., Chaiken, S., 1993. The Psychology of Attitudes. Harcourt Brace Jovanovich
College Publishers, Fort Worth, TX.

Farber, S., 1987. The value of coastal wetlands for protection of property against
hurricane wind damage. Journal of Environmental Economics and Management
14, 143–151.

Glover, L., Earle, S., Kelleher, G., 2004. Defying Ocean’s End: An Agenda for Action.
Island Press, Washington DC.

Hardin, G., 1968. The tragedy of the commons. Science 162, 1243–1248.
Humphreys, M., 2005. Natural resources, conflict, and conflict resolution. Journal of

Conflict Resolution 49, 508–537.
Lachapelle, P.R., McCool, S.F., Patterson, M.E., 2003. Barriers to effective natural

resource planning in a messy world. Society & Natural Resources 16, 473–490.
Lertzman, K., 2009. The paradigm of management, management systems, and

resource stewardship. Journal of Ethnobiology 29, 339–358.
Lockwood, M., Davidson, J., Curtis, A., Stratford, E., Griffith, R., 2010. Governance

principles for natural resource management. Society & Natural Resources 23,
986–1001.

Moberg, F., Folke, C., 1999. Ecological goods and services of coral reef ecosystems.
Ecological Economics 29, 215–233.

Moser, S.C., 2005. Impact assessments and policy responses to sea-level rise in three
US states: an exploration of human-dimension uncertainties. Global Environ-
mental Change – Human and Policy Dimensions 15, 353–369.

Moser, S.C., Dilling, L., 2004. Making climate hot. Environment 46, 32–46.
Murphy, K., 2009. Procedural justice and affect intensity: understanding reactions
to  regulatory authorities. Social Justice Research 22, 1–30.
NOAA, 2005. Draft Revised Florida Keys National Marine Sanctuary Final Manage-

ment Plan. National Ocean Service, Washington DC, pp. 1–371.
Olsson, P., Gunderson, L.H., Carpenter, S.R., Ryan, P., Lebel, L., Folke, C., Holling,

C.S.,  2004. Shooting the rapids: navigating transitions to adaptive governance

http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0005
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0005
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0005
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0005
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0005
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0005
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0005
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0005
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0005
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0005
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0005
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0005
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0005
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0005
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0005
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0005
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0005
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0005
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0005
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0005
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0005
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0005
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0010
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0010
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0010
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0010
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0010
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0010
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0010
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0010
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0010
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0010
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0010
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0010
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0010
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0010
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0010
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0010
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0010
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0010
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0010
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0010
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0015
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0015
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0015
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0015
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0015
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0015
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0015
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0015
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0015
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0015
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0015
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0015
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0015
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0015
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0015
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0015
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0015
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0015
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0015
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0015
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0020
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0020
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0020
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0020
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0020
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0020
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0020
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0020
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0020
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0020
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0020
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0020
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0020
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0020
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0020
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0020
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0020
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0020
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0020
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0025
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0025
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0025
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0025
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0025
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0025
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0025
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0025
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0025
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0030
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0030
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0030
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0030
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0030
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0030
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0030
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0030
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0030
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0030
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0030
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0030
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0030
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0030
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0035
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0035
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0035
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0035
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0035
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0035
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0035
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0035
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0035
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0035
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0035
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0035
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0035
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0035
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0035
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0035
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0035
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0035
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0035
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0035
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0035
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0035
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0035
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0035
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0035
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0035
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0040
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0040
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0040
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0040
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0040
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0040
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0040
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0040
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0040
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0040
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0040
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0040
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0040
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0040
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0045
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0045
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0045
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0045
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0045
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0045
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0045
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0045
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0045
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0045
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0045
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0045
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0045
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0050
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0050
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0050
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0050
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0050
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0050
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0050
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0050
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0050
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0050
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0050
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0055
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0055
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0055
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0055
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0055
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0055
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0055
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0055
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0055
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0055
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0055
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0055
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0055
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0055
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0055
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0055
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0055
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0055
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0060
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0060
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0060
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0060
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0060
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0060
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0060
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0060
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0060
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0060
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0060
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0060
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0060
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0060
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0060
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0060
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0065
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0065
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0065
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0065
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0065
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0065
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0065
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0065
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0065
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0065
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0065
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0065
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0070
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0070
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0070
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0070
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0070
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0070
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0070
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0070
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0070
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0070
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0070
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0075
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0075
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0075
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0075
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0075
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0075
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0075
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0075
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0075
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0075
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0075
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0080
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0080
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0080
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0080
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0080
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0080
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0080
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0080
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0080
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0080
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0080
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0080
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0080
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0085
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0085
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0085
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0085
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0085
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0085
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0085
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0085
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0085
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0085
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0085
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0085
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0090
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0090
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0090
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0090
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0090
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0090
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0090
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0090
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0090
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0090
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0090
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0090
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0090
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0090
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0090
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0090
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0090
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0090
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0090
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0090
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0090
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0090
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0090
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0095
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0095
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0095
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0095
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0095
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0095
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0095
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0095
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0095
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0095
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0095
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0100
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0100
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0100
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0100
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0100
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0100
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0100
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0100
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0100
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0100
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0105
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0105
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0105
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0105
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0105
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0105
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0105
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0105
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0105
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0105
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0105
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0105
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0105
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0105
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0110
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0110
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0110
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0110
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0110
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0110
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0110
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0110
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0110
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0110
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0110
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0110
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0110
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0110
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0110
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0110
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0110
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0110
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0115
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0115
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0115
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0115
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0115
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0115
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0115
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0115
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0115
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0115
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0115
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0115
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0115
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0115
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0115
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0115
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0120
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0120
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0120
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0120
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0120
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0120
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0120
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0120
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0120
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0120
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0120
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0120
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0120
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0120
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0125
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0125
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0125
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0125
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0125
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0125
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0125
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0125
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0125
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0125
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0125
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0125
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0125
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0125
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0130
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0130
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0130
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0130
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0130
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0130
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0130
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0130
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0130
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0130
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0130
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0130
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0130
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0130
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0130
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0130
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0130
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0130
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0130
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0130
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0130
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0130
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0130
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0130
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0130
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0130
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0130
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0130
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0130
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0130
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0135
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0135
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0135
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0135
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0135
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0135
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0135
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0135
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0140
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0140
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0140
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0140
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0140
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0140
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0140
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0140
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0140
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0140
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0140
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0140
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0140
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0140
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0140
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0140
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0140
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0145
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0145
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0145
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0145
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0145
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0145
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0145
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0145
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0145
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0145
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0145
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0145
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0145
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0145
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0145
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0145
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0145
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0145
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0145
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0145
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref9145
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref9145
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref9145
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref9145
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref9145
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref9145
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref9145
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref9145


1 ologic

O

P

P

R

R

R

S

S
S

0 D.K. Loomis, S.K. Paterson / Ec

of social–ecological systems. In: Workshop of Resilience Alliance, Nagambie,
Australia.

strom, E., 2010. Beyond markets and states: polycentric governance of complex
economic systems. American Economic Review 100, 641–672.

alumbi, S.R., McLeod, K.L., Grunbaum, D., 2008. Ecosystems in action: lessons
from marine ecology about recovery, resistance, and reversibility. Bioscience
58,  33–42.

endleton, L., Kildow, J., 2006. The non-market value of California’s beaches. Shore
and  Beach 74 (2), 34–37.

anganathan, J., Raudsepp-Hearne, C., Lucas, N., Irwin, F., Zurek, M.,  Bennett, K.,
Ash,  K., West, P., 2008. Ecosystem Services: A Guide for Decision Makers. World
Resources Institute, Washington DC.

echkemmer, A., von Falkenhayn, L., 2009. The human dimensions of global envi-
ronmental change: ecosystem services, resilience, and governance. In: Boutron,
C  (Ed.), 3rd Annual Congress of the European-Respiratory-Care-Association.
Stresa, Italy, pp. 3–17.

okeach, M.,  1986. Beliefs, Attitudes and Values: A Theory of Organization and
Change. Jossey-Bass, San Francisco, CA.

anginga, P.C., Kamugisha, R.N., Martin, A.M., 2010. Strengthening social capital
for adaptive governance of natural resources: a participatory learning and

action research for Bylaws Reforms in Uganda. Society & Natural Resources 23,
695–710.

en, A., 1999. Development as Freedom. Anchor Books, New York.
uzuki, Y., Iwasa, Y., 2009. Conflict between groups of players in coupled socio-

economic and ecological dynamics. Ecological Economics 68, 1106–1115.
al Indicators 44 (2014) 6–10

Tarnas, D.A., 1988. The U.S. national marine sanctuary program: an analysis of
the  program’s implementation and current issues. Coastal Management 16,
275–303.

The World Bank, 2006. Scaling Up Marine Management: The Role of Marine
Protected Areas. The World Bank Environment Department, Sustainable Devel-
opment Network.

Turner, R.K., Paavola, J., Cooper, P., Farber, S., Jessamy, V., Georgiou, S., 2003. Valuing
nature: lessons learned and future research directions. Ecological Economics 46,
493–510.

Vaze, P., Dunn, H., Price, R., 2006. Quantifying and Valuing Ecosystem Services.
Department of Environment, Food and Rural Affairs (DEFRA), UK.

Warner, M., 2000. Conflict management in community-based natu-
ral  resource projects: experiences from Fiji and Papua New Guinea.
In:  Overseas Development Institute Working Paper 135, London,
UK.

Weinstein, M.,  Baird, R., Conover, D., Gross, M., Keulartz, J., Loomis, D., Naveh, Z.,
Peterson, S., Reed, D., Roe, E., Swanson, R., Swart, J., Teal, J., Turner, R., Van der
Windt, H., 2007. Managing coastal resources in the 21st century. Frontiers in
Ecology and the Environment 5, 43–48.

Weinstein, M., Reed, D., 2005. Sustainable coastal development: the dual mandate

and a recommendation for commerce managed areas. Restoration Ecology 13,
174–182.

Yang, W.,  Chang, J., Xu, B., Peng, C., Ge, Y., 2008. Ecosystem service value assessment
for constructed wetlands: a case study in Hangzhou, China. Ecological Economics
68, 116–125.

http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref9145
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref9145
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref9145
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref9145
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref9145
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref9145
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref9145
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref9145
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref9145
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref9145
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref9145
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref9145
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0150
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0150
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0150
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0150
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0150
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0150
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0150
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0150
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0150
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0150
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0150
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0150
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0150
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0150
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0150
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0150
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0150
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0155
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0155
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0155
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0155
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0155
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0155
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0155
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0155
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0155
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0155
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0155
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0155
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0155
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0155
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0155
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0155
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0155
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0160
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0160
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0160
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0160
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0160
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0160
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0160
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0160
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0160
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0160
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0160
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0160
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0160
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0160
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0165
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0165
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0165
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0165
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0165
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0165
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0165
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0165
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0165
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0165
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0165
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0165
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0170
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0170
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0170
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0170
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0170
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0170
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0170
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0170
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0170
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0170
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0170
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0170
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0170
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0170
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0170
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0170
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0170
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0170
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0170
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0170
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0170
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0170
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0170
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0170
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0170
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0170
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0170
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0170
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0170
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0175
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0175
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0175
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0175
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0175
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0175
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0175
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0175
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0175
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0175
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0175
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0175
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0175
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0175
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0180
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0180
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0180
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0180
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0180
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0180
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0180
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0180
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0180
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0180
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0180
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0180
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0180
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0180
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0180
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0180
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0180
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0180
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0180
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0180
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0180
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0180
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0180
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0180
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0180
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0180
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0180
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0180
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0185
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0185
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0185
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0185
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0185
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0185
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0185
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0190
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0190
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0190
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0190
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0190
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0190
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0190
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0190
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0190
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0190
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0190
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0190
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0190
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0190
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0190
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0190
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0190
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0190
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0195
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0195
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0195
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0195
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0195
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0195
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0195
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0195
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0195
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0195
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0195
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0195
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0195
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0195
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0195
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0195
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0195
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0195
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0195
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0195
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0195
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0200
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0200
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0200
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0200
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0200
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0200
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0200
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0200
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0200
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0200
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0200
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0200
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0200
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0200
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0200
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0200
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0200
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0200
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0200
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0205
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0205
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0205
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0205
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0205
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0205
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0205
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0205
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0205
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0205
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0205
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0205
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0205
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0205
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0210
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0210
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0210
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0210
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0210
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0210
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0210
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0210
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0210
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0210
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0210
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0210
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0210
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0210
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0215
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0215
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0215
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0215
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0215
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0215
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0215
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0215
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0215
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0215
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0215
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0215
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0215
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0215
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0215
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0215
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0215
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0215
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0215
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0215
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0215
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0215
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0215
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0215
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0220
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0220
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0220
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0220
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0220
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0220
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0220
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0220
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0220
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0220
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0220
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0220
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0220
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0220
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0220
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0220
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0220
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0225
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0225
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0225
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0225
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0225
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0225
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0225
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0225
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0225
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0225
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0225
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0225
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0225
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0225
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0225
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0225
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0225
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0225
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0225
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0230
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0230
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0230
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0230
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0230
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0230
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0230
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0230
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0230
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0230
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0230
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0230
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0230
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0230
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0230
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0230
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0230
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0230
http://refhub.elsevier.com/S1470-160X(13)00367-1/sbref0230

	The human dimensions of coastal ecosystem services: Managing for social values
	1 Introduction
	2 Social values
	3 Resource management
	4 Legislation and ecosystem services
	4.1 The Coastal Management Act of 1972 (16 U.S.C. 1451)
	4.2 The National Marine Sanctuary Act of 1972 (16 U.S.C. 1431)

	5 Conclusion
	References


