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Figure 4. Using IN'VEST to help assess management options for (a) a land-holding of Kamehameha Schools (Kawailoa, O‘ahu).
This 26 000-acre parcel has (b) prime undeveloped coastline, (c) an ancient fishpond and other important cultural assets, (d) a highly
productive agricultural belt with water resources, (e) biodiverse native upland forest, and (f) commercial and residential areas.

best be conveyed in other ways (eg the cultural impor-
tance of natural places), because assigning credible mon-
etary values is difficult or less meaningful.

In Hawai‘i, both monetary and non-monetary metrics
are important to decision makers. Kaiser and Roumasset
(2002), for example, examined the monetary contribution
of a forested watershed in enhancing groundwater
recharge, and present a clear metric for weighing the costs
and benefits of alternative approaches to watershed man-
agement. Kamehameha Schools, a major educational
trust, is developing a multi-dimensional perspective,
including economic, environmental, educational, and

community elements, with an underlying cultural founda-
tion. To evaluate land-management decisions, the trust
considers the number of student activity-days per year, the
number of areas available for gathering traditional plants
(eg for lei making), and access to sites of spiritual impor-
tance, in addition to monetary estimates of value. The
Natural Capital Project is working with Kamehameha
Schools to apply InVEST to a key tract of land on O‘ahu,
to determine the impacts of alternative land uses on bio-
physical and cultural ecosystem services (Figure 4).

More research is needed to build the credibility of
ecosystem service approaches, by: (1) combining direct
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biophysical measurements with economic valuation to
estimate the monetary value of ecosystem services at the
scale of decisions; (2) developing non-monetary methods
for valuing human health and security, and cultural ser-
vices, and incorporating these in easy-to-use, easy-to-
understand, but rigorous tools for valuing ecosystem ser-
vices; and (3) developing methods for identifying who
benefits from ecosystem services, and where and when
those who benefit live relative to the lands and waters in
question. Without this information, we risk creating or
exacerbating existing social inequities with policy incen-
tives (eg Pagiola et al. 2005).

M Values — institutions

To bring about a change in decision making (Figure 1), it is
important to embed the values of natural capital in institu-
tions. Without institutional change, communities may
well continue to carry on with behaviors that are widely
known to be harmful to society over the long term (eg
overfishing, high use of fossil fuels). Bringing about benefi-
cial institutional change is difficult and requires careful
attention to the distribution of the costs and benefits of
change (in terms of power, status, wealth, etc). Many such
changes are possible, from creating monetary incentives to
altering cultural norms (eg in attitudes to smoking). There
is no magic recipe for initiating change, and it makes sense
to experiment with a wide variety of possible mechanisms
(eg Olsson et al. 2008). In some cases, the first step toward
institutional change has been in the form of a demonstra-
tion “pilot project” (eg Pagiola et al. 2002; Salzman 2005).
In this process, it is important that researchers are linked
with key leaders as well as public and private organizations
from the beginning, to design policy in stages and, ideally,
to improve its form and implementation as knowledge and
understanding increase.

In Hawaii, government initiatives are helping to bring
stakeholders together and creating opportunities for
change. In 2006, the Hawai‘'i House of Representatives
passed a resolution requesting an analysis of incentives to
promote conservation activities on private lands (House
Concurrent Resolution 200, 23rd Legislature, 2006). The
resolution emphasized the valuable economic and cultural
contribution of ecosystem services to Hawai'i’s residents,
urging state policy reform “by thinking of the environment
not as a ‘free good,’ but as a capital resource that will depre-
ciate without appropriate care”. In 2007, Hawai‘i passed
the nation’s second state-level climate bill, mandating a
reduction in greenhouse-gas emissions to 1990 levels by
2020 (House Bill 226, 24th Legislature, 2007). Motivated
by this legislation, the Natural Capital Project is working
to launch a pilot project, focused initially on payments for
land-based carbon sequestration, while aiming to achieve a
range of other environmental, economic, and cultural ben-
efits. Being ready to infuse policy discussions with relevant
scientific, economic, and cultural information is key to
making effective use of these policy opportunities.

Influencing existing institutions, or building new ones
as needed, is one of the most important challenges we
face. We can help to cultivate a view of ecosystems as
capital assets by: (1) piloting initiatives that include
incentives for the protection of ecosystem services and
fostering recognition of the value of these services (eg
Olsson et al. 2008); (2) determining the merits and limi-
tations of various policy and finance mechanisms, in dif-
ferent economic, governance, and other social contexts
(eg Berkes et al. 2003; Ostrom 2005); and (3) developing
institutions that achieve representation and participation
by stakeholders as part of adaptive governance systems

(eg Rickenbach and Reed 2002; Cowling et al. 2008).

M Institutions = decisions

In concrete terms, this arrow in Figure 2 represents finan-
cial flows and other tangible incentives. However, our
model of change begs an important question: what actu-
ally motivates changes in decisions and behavior
(Tversky and Kahneman 1981) — monetary rewards, legal
sanctions, guilt, approval by peers? How can these be
included in a conscious process of cultural evolution
(Kahneman 1980)? When societies have values consis-
tent with the approach laid out here, we can foster these
values. When societies either do not value nature or are
obsessed with short-term economic growth, the use of
ecosystem services to incorporate conservation in main-
stream decision making may be much more difficult.
There are many different nuances in even the most basic
decisions involved in setting up payments for ecosystem
services (eg contract duration, payment level, and specifi-
cation and monitoring of desired outcomes). It is impor-
tant to integrate social psychology and other sources of
experience and insight into this work (eg Ross and
Nisbett 1991; McMillan 2002).

The complexity of social change, and the diversity of
values and decisions facing stakeholders in Hawai‘i, high-
light the need for a multi-pronged approach. For busi-
ness-minded landowners, developing a suite of financial
incentives linked with different ecosystem service values
is of prime importance. Many landowners will require
multiple revenue streams in order to move toward more
conservation-oriented management (Goldstein et al.
2006). Cultural and educational efforts are also underway,
to (re)connect people to the land. The Waipa
Foundation (www.waipafoundation.org/), for example,
has developed a modern approach to the traditional
ahupua’a management system (subdivisions of land, from
mountaintop to seashore, using streams as boundaries)
through activities with the local community, school chil-
dren, and others. The First Nations’ Futures Program
(www.fnfp.org/) develops values-based leadership for
managing natural capital. Finally, to achieve landscape-
scale management (Goldman et al. 2007), new institu-
tions are being developed, involving cross-boundary
cooperation between public and private land managers.
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For example, the recently created Three Mountain
Alliance now facilitates collaboration among groups of
landowners, in the conservation and management of
nearly one million acres of land on the island of Hawai'i.

The integration of conservation into decision-making
processes will be aided by: (1) broad discussion and
inquiry into what motivates people and how social norms
evolve, especially in the context of nature (eg Ehrlich
and Kennedy 2005; Pergams and Zaradic 2008); (2)
incorporating traditional knowledge and practices into
modern conservation approaches (eg Berkes and Folke
1998); and (3) developing a broader vision for conserva-
tion, and approaches that move from confrontation to
participatory efforts seeking a wide range of benefits (eg
Theobald et al. 2005; Manning et al. 2006; Goldman et al.
2007; Pejchar et al. 2007).

M Conclusions

The challenge we face is to make the ecosystem services
framework credible, replicable, scalable, and sustainable.
There are many hurdles to implementing the agenda out-
lined in Figure 2. There are scientific challenges for ecolo-
gists, economists, and other social scientists, in under-
standing how human actions affect ecosystems, the
provision of ecosystem services, and the value of those ser-
vices. At least as difficult are the social and political ques-
tions associated with incorporating this understanding into
decision making. We must design effective and enduring
institutions to manage, monitor, and provide incentives
that reflect the social values of ecosystem services. Ideally,
individuals, corporate managers, and government officials
who make decisions that affect ecosystems and the services
they provide will pay the prices that reflect these impacts.
Price is by no means the only thing that affects peoples’
decisions. However, if we can get the price closer to being
“right”, everyday behavior and decisions will be channeled
toward a future in which nature is no longer seen as a lux-
ury we cannot afford, but as something essential for sus-
taining and improving human well-being everywhere.
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