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INTRODUCTION

Increasingly, plants and animals tolerant of saline water are being shown to have potential for
both rehabilitation of salt affected (discharge) areas and for economic returns from agricultural
products. Engineering solutions also are emerging as cost-effective alternatives in certain
circumstances. Adoption is limited primarily by whether the groundwater system is of a type
(e.g. local versus regional recharge) that will respond to the available solutions, and how big the
gap is between the economic return from agricultural products and the costs of managing the
farm, including those of applying the management strategies (Pannell 2001).

In recharge areas, there remain uncertainties about the benefits of available ecological strategies
for salinity prevention, costs for achieving major change are large, political will to take large
scale action is lacking, and the areas and long time frames needed to test and demonstrate
options are prohibitive (Pannell 2000).

In both cases, private benefit can be insufficient to encourage land managers to apply strategies
to live with, ameliorate or prevent salinity. Recognition of the public benefits from agricultural
landscapes can then be critically important to land-use decisions. If convincing information is
available, governments can make payments, impose taxes, or implement a range of laws,
regulations and policies that protect public values and/or create private benefit (e.g. markets) for
investing in sustainable management of ecosystems. Support is growing for such incentives with
respect to Australian environments generally, but it seems that there remains skepticism about
the public benefits of the strategies being proposed for management of saline and potentially
saline lands (Pannell, this conference).

Murtough et al. (2002) identified several requirements for development of markets for
ecosystem services in Australia. The middle two apply equally to other forms of economic
incentives:

x� FOHDUO\�GHILQHG�DQG�HQIRUFHDEOH�SURSHUW\�ULJKWV�

x� LQIRUPDWLRQ�DQG�FHUWDLQW\�DERXW�WKH�DWWULEXWHV�RI�WKH�JRRGV�DQG�VHUYLFHV�EHLQJ�WUDGHG�

x� DFFHSWDEOH�WUDQVDFWLRQ�FRVWV�

x� VXIILFLHQW�EX\HUV�DQG�VHOOHUV�DQG�HTXDO�LQIRUPDWLRQ�IRU�ERWK�

The concept of Ecosystem Services provides a practical framework for addressing these and
other key issues. It has become increasingly popular over recent decades as a way to recognize
the dependence of humans on nature. In this paper, I explore some ways in which the concept of
ecosystem services can help identify new opportunities for productive use and rehabilitation of
saline lands.
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More than ever before in human history, people living in cities have lost their awareness of their
reliance on natural ecosystems for food, regulation of the atmosphere and climate, purification
of water, provision of building and raw materials for industry, protection from pests, diseases
and extreme weather, and for cultural, spiritual and intellectual stimulation and fulfillment (i.e.
ecosystem services: Figure 1). Thus, it is not surprising (but still disturbing) that many children
in the USA, when asked in a recent survey where milk comes from, replied without hesitation:
“from the grocery store” (Salzman 1997).

Added to this lack of understanding (often termed “information failure”) are two other major
“failures”. Humans generally are unable to comprehend complex systems like the ecological-
social ones we live in, and our attempts to correct problems often make them worse
(intervention failure) (Sterman, 2000). Furthermore, society’s rules, rights and responsibilities
(institutions) with respect to management of the natural environment are sometimes lacking and
often unclear and inconsistent, which inhibits investment in maintenance of natural resources
and encourages abrogation of responsibilities (market and institutional failure) (Pearce and
Moran 1994; Ostrom and Sclager 1996; Daily 1997; Costanza and Folke 1997; Heal, 2000).

7KH�FRQFHSW�RI�HFRV\VWHP�VHUYLFHV�KDV�EHHQ�GHYHORSLQJ�JUDGXDOO\�IRU�RYHU�D�FHQWXU\�LQ�SDUDOOHO

ZLWK�UHVHDUFK�RQ�WKH�IXQFWLRQDO�UROH�RI�ELRORJLFDO�GLYHUVLW\��0RRQH\�DQG�(KUOLFK��������At its
heart is the idea that natural systems provide goods and services that humans benefit from in
economic and other ways, but which are largely unrecognized by most people and so get
undervalued in decisions about land-use. 7KH� HPSKDVLV� RQ� VHUYLFHV� WULHV� WR� EULQJ� SHRSOH©V
UHODWLRQVKLS�ZLWK�QDWXUH�LQWR�WKH�VDPH�IUDPH�RI�UHIHUHQFH�DV�WKHLU�UHODWLRQVKLSV�ZLWK�EXVLQHVVHV�
JRYHUQPHQW�DJHQFLHV�DQG�YROXQWDU\�RUJDQLVDWLRQV�WKDW�VXSSO\�D�UDQJH�RI�JRRGV�DQG�VHUYLFHV�DV
SDUW�RI�HYHU\GD\� OLIH�� DQG� IRU�ZKLFK� LQIRUPDWLRQ� VHWV�DQG� LQVWLWXWLRQDO� DUUDQJHPHQWV� DUH�PXFK
PRUH�GHYHORSHG�

'DLO\��������GHILQHG�HFRV\VWHP�VHUYLFHV�DV�¦��WKH�FRQGLWLRQV�DQG�SURFHVVHV�E\�ZKLFK�QDWXUDO

HFRV\VWHPV��DQG�WKH�VSHFLHV�WKDW�PDNH�WKHP�XS��VXVWDLQ�DQG�IXOILO�KXPDQ�OLIH§��&RUN�DQG�6KHOWRQ
�������FLWH�VRPH�H[DPSOHV�IURP�$XVWUDOLDQ�V\VWHPV�

3URGXFWLRQ�RI�*RRGV

�����)RRG��7HUUHVWULDO�DQLPDO�DQG�SODQW�SURGXFWV��IRUDJH��VHDIRRG��VSLFH

�����3KDUPDFHXWLFDOV��0HGLFLQHV��SUHFXUVRUV�WR�V\QWKHWLF�GUXJV

�����'XUDEOH�PDWHULDOV��1DWXUDO�ILEUH��WLPEHU

�����(QHUJ\��%LRPDVV�IXHOV��ORZ�VHGLPHQW�ZDWHU�IRU�K\GURSRZHU

�����,QGXVWULDO�SURGXFWV��:D[HV��RLOV��IUDJUDQFHV��G\HV��ODWH[��UXEEHU��SUHFXUVRUV�WR�PDQ\�V\QWKHWLF�SURGXFWV

�����*HQHWLF�UHVRXUFHV��7KH�EDVLV�IRU�WKH�SURGXFWLRQ�RI�RWKHU�JRRGV

5HJHQHUDWLRQ�3URFHVVHV

�����&\FOLQJ�DQG�ILOWUDWLRQ�SURFHVVHV��'HWR[LILFDWLRQ�DQG�GHFRPSRVLWLRQ�RI�ZDVWHV��UHQHZDO�RI�VRLO�IHUWLOLW\�

SXULILFDWLRQ�RI�DLU�DQG�ZDWHU

�����7UDQVORFDWLRQ�SURFHVVHV��'LVSHUVDO�RI�VHHGV�QHFHVVDU\�IRU�UHYHJHWDWLRQ��SROOLQDWLRQ�RI�FURSV�DQG�QDWLYH�YHJHWDWLRQ

6WDELOL]LQJ�3URFHVVHV

&RDVWDO�DQG�ULYHU�FKDQQHO�VWDELOLW\��FRPSHQVDWLRQ�DQG�VXEVWLWXWLRQ�RI�RQH�VSHFLHV�IRU�DQRWKHU�ZKHQ

HQYLURQPHQWV�YDU\��FRQWURO�RI�WKH�PDMRULW\�RI��SRWHQWLDO�SHVW�VSHFLHV��PRGHUDWLRQ�RI�ZHDWKHU�H[WUHPHV��VXFK�DV

WHPSHUDWXUH�DQG�ZLQG���SDUWLDO�VWDELOLVDWLRQ�RI�FOLPDWH��UHJXODWLRQ�RI�WKH�K\GURORJLFDO�F\FOH��PLWLJDWLRQ�RI

IORRGV��GURXJKWV��VDOLQLW\�

/LIH�)XOILOOLQJ�)XQFWLRQV

$HVWKHWLF�EHDXW\��FXOWXUDO��LQWHOOHFWXDO��DQG�VSLULWXDO�LQVSLUDWLRQ��H[LVWHQFH�YDOXH��VFLHQWLILF�GLVFRYHU\��VHUHQLW\

3UHVHUYDWLRQ�RI�2SWLRQV

0DLQWHQDQFH�RI�HFRORJLFDO�FRPSRQHQWV�DQG�V\VWHPV�QHHGHG�IRU�WKH�IXWXUH��VXSSO\�RI�JRRGV�DQG�VHUYLFHV

DZDLWLQJ�GLVFRYHU\

)LJXUH����$�FODVVLILFDWLRQ�DQG�H[DPSOHV�RI�HFRV\VWHP�VHUYLFHV��DGDSWHG�IURP�'DLO\�������



Most of the issues that an ecosystem services approach addresses have been addressed by others
in various ways. For example, the need for better communication has been emphasized by
education and extension specialists for many years. The concept of “Ecological Footprints” has
been an important communication device, focussing on the demands that cities place on the
natural environment far beyond their formal boundaries. Economists have long recognized the
fact that many components of natural systems are commonly owned and therefore do not pass
through markets and do not have economic value ascribed to them readily. Impacts of land
management that fall outside markets have been termed “externalities”. Ecosystem services are
not just externalities, however, as they are also the basis, directly and indirectly, for most
marketed goods (Figure 1). Various techniques have been developed to estimate the economic
value of non-market environmental good and services (e.g. Bennett 1999). Institutional analysts
have pointed out that deficiencies exist in our rules and rights with respect to public, common
and private property and have debated the requirements for development of new markets
(Ostrom and Sclager 1996; Murtough et al. 2002).

Each of these approaches has important messages for different audiences and all in some way
argue for better and more broadly informed decision making that takes account not only of
private benefits from the environment but also community-wide benefits. An ecosystem services
approach, however, treats the service-based relationship between humans and the natural
environment as the starting point for planning of all land-based economic activity, and focuses
on collecting the information necessary for the full range of ecosystem services to be
considered. There need be no presumption that “natural” ecosystems are superior to human-
modified systems, or that ecological solutions are superior to technological substitutes, but
decision makers should be in a position to consider these possibilities.

To make this concept useful and practical for all the purposes listed above, there is a need firstly
to find ways to define, describe and measure the fullest possible range of ecosystem services in
ways that are understandable to a wide range of people across society. Then it is important to be
able to consider the implications of changes in ecosystem services under real-world scenarios of
policy and management. Finally, there needs to be practical consideration of how society’s
rules, rights and responsibilities can be changed to allow maximum benefit from ecosystem
services. In the following section, I give some examples of attempts to apply an ecosystem
services approach around the world.
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The words “ecosystem services” or “environmental services” now appear in major policy
documents in most states of Australia and at the federal level. Bill Clinton, while President of
the USA, introduced the term into regular usage. He commissioned a report by a group of
eminent scientists, industry representatives and bankers, which identified a set of important
questions that need to be addressed to allow an efficient, effective and equitable balance
between economic development and ongoing delivery of ecosystem services. These questions
are summarised in Figure 2.
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Subsets of these questions have formed the basis for various attempts in the last decade to assess
the nature of services coming from natural ecosystems around the world and to estimate their
importance to humans (e.g., Costanza et al. 1997; Daily 1997; Pimental et al. 1997; Balmford et
al. 2002). Many of these studies seek to draw attention to the potential value of ecosystem
services by extrapolating from valuations done in a small number of cases to larger areas of the
world’s ecosystems and often considering the costs of totally losing the services. However, what
is needed for practical application of an ecosystem services approach at farm, catchment and
regional scales is reliable information on how the delivery of ecosystem services might change
under a series of realistic alternative scenarios (Salzman 1997). For example, the value of salt
tolerant plants in rehabilitating saline lands and providing a marketable product needs to be
judged against alternative strategies such as doing nothing and employing engineering solutions.

Relatively few such studies have been made, but some good examples exist. For example,
Higgins et al. (1997) developed a dynamic ecological economic model of ecosystem services
provided by the mountain fynbos ecosystems of South Africa to assess whether the benefits of
controlling alien plants would outweigh the costs associated with clearing of the plants,
management of fire, wildflower harvesting, and controlling hikers and ecotourists. It was
concluded that, even taking account of uncertainties in some economic estimates, the value of
water production and maintenance of unique genetic resources far outweighed the costs. Other
examples on a range of ecosystem types can be found in Daily (1997).

More recently, Balmford et al (2002) searched over 300 case studies to find examples that
explicitly measured both market and non-market values in adequately matched comparisons of
different management regimes, using comparable economic valuation techniques, and found
only 5 that met their criteria. These five dealt with tropical rainforests in Malaysia and
Cameroon, wetlands in Canada, mangroves in Thailand, and ocean reefs in the Philipines. The
market goods were timber, seafood, and agricultural produce, while the non-market goods and
services included non-timber forest products, water supply and regulation, sedimentation
control, storm and flood prevention, hunting, angling and other recreation, the maintenance of
carbon stocks, coastal protection, tourism and endangered species. For 10 of 16 biomes for
which information was sought no studies were found that met the criteria. Of those studies
analysed, only a handful of well-established ecosystem services were considered, and some
particularly valuable services, such as nutrient cycling, waste treatment, and the provision of
cultural values, were not examined at all. This scarcity of information is one of the greatest and
the most immediate challenge for the application of ecosystem services approaches in Australia
and the world.

Most applications of the concept of ecosystem services in Australia have been recent, although
studies relating to the relationships between Australian agriculture and the environment have
been going on for many years. Since 1999, a national network of researchers has been
establishing case studies using the ecosystem services concept and sharing experiences and
lessons about how the concept can be useful for addressing real-world challenges facing
communities in regional Australia (Cork et al. 2001; Cork 2002; www.
ecosystemservicesproject.org). This network was started with seed funding from The Myer
Foundation, a philanthropic organisation based in Melbourne.

The two most extensive projects within this network focus on the Goulburn Broken catchment
in Victoria and the Gwydir catchment in NSW. Below I discuss some results from the Goulburn
Broken study. This study seeks to address information, institutional and intervention failure by:

x� establishing learning partnerships between scientists and community leaders;
x� assessing what ecosystem services come from the catchment, what state they are in, and

what industries, land uses and people they benefit;



x� exploring the ecological, economic and social impacts possible under a set of scenarios
for change identified by the catchment communities;

x� exploration of improvements to institutional arrangements to encourage more effective
private and public investment in returns from ecosystem services (Cork et al. 2001).

Like many catchments in Australia, the Goulburn Broken faces big challenges related to
salinity. The ecosystem services inventory, however, highlighted the wider range of ecosystem
services that appear to be under threat and which in turn threaten businesses and people’s life-
fulfillment. The inventory drew heavily on expert knowledge within the catchment but still
produced a few surprises for the catchment managers. Its greater value, however, lay in the
picture it presented of the whole catchment systems and the message that could be conveyed to
catchment residents, politicians and others about the need to support action focused on whole
ecosystems rather than applying piecemeal solutions to parts of the catchment systems. Two
other major benefits were: (1) the inventory identified where targeted research is needed to
address the most pressing issues facing the catchment decision-makers; (2) it provides strong
support for the development of market-based approaches that involve bundling ecosystem
services to enable investors to obtain competitive returns from investing in natural systems.

Figure 3: Summary of the inventory phase of the ecosystem services study in the Goulburn
Broken catchment. An explanation for the shaded cells is given in the text.

Figure 3 summarises the results from the first (inventory) phase of the Goulburn Broken study.
In this phase, we asked a range of experts from the catchment and elsewhere to identify what
ecosystem services they thought come from the catchment and to assess their importance with
respect to each major land use in the catchment.�7KH�SXUSRVH�RI�WKLV�SKDVH�ZHUH�WR�LGHQWLI\�NH\
VHUYLFHV�IRU�IXUWKHU�UHVHDUFK�DQG�WR�FDSWXUH�WKH�SHUFHSWLRQV�DQG�XQGHUVWDQGLQJV�RI�VFLHQWLVWV�DQG
ODQG�PDQDJHUV�WR�DFW�DV�LQLWLDO�K\SRWKHVHV�IRU�WHVWLQJ�LQ�ODWHU�UHVHDUFK��6HUYLFHV�ZHUH�UDQNHG�DV
ORZ��PHGLXP�RU�KLJK�SULRULW\�ZLWK�UHVSHFW�WR�HDFK�ODQG�XVH�RQ�WKH�EDVLV�RI�WKH�IROORZLQJ�FULWHULD
WDNHQ�WRJHWKHU��%LQQLQJ�HW�DO��������6KHOWRQ�HW�DO��������

x� Overall importance/impact - the overall importance of the service was considered in
terms of the importance of the products of the land use to the catchment (gross value of
production), the perceived importance of the ecosystem service to the products, and the
impact of the land-use/industry on the ecosystem service’s capacity to maintain natural
assets;
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x� Importance at the margin - the impact of a small change in a service on the production
of products, or the maintenance of natural assets like soil, water and native vegetation;

x� Manageability - the capacity to manage the land-use/industry to ensure the ongoing
delivery of the service.

For both the scientists and the community representatives involved, a major lesson was the need
to take the time to identify what the real research questions are. As a scientist, there is always
the tendency to want to apply the methods and models that one is familiar and comfortable with,
but sometimes these do not address the question that needs to be answered. Similarly, decision-
makers, like all of us, see only part of the ecological-social system that they live in, and
interactions with outsiders can lead them to modify the questions that they thought were of
highest priority (Cork et al. 2002).

USEFULNESS OF THE CONCEPT OF ECOSYSTEM SERVICES TO PUR$L

As noted in the Introduction, recognition of the public (non-agricultural) benefits from
agricultural landscapes can be critically important to whether strategies for living with,
ameliorating or preventing salinity are applied. An ecosystem services approach such as that
being trialled in the Goulburn Broken and Gwydir catchments is one way to address the
requirements for encouraging greater public and private investment in non-agricultural
ecosystem services (i.e. defining property rights, increasing information and certainty about
attributes of ecosystem goods and services, minimizing transaction costs and making equal
information available to buyers and sellers – see Introduction). It also helps to minimize the cost
of research, which is another factor limiting progress on approaches to dealing with salinity.

Defining property rights with respect to ecosystem services requires a clear understanding of
what services exist and how they interrelate. The latter is especially important if different
services are to be paid for separately or bundled. It would be undesirable, for example, to have
an unbalanced portfolio of investments that overemphasized some services while unexpectedly
decreasing others. Although insufficient information exists to determine the interrelationships
among ecosystem services with high precision, sufficient understanding probably exists to
describe the likely shapes of the interrelationships, which might be enough for many investment
decisions.

Table 1: Hypothetical ecosystem services, suppliers and users in an Agricultural district

6HUYLFH 6XSSOLHU 8VHU

)RRG�SURGXFWLRQ )DUPODQG 0DUNHW��ORFDO��QDWLRQDO�
LQWHUQDWLRQDO�

3HVW�FRQWURO 5HPQDQW�YHJHWDWLRQ )DUP
3ROOLQDWLRQ 5HPQDQW�YHJHWDWLRQ��KLYHV )DUP
7LPEHU )RUHVW 0DUNHW��ORFDOV
&OLPDWH�VWDELOLW\��LQFOXGLQJ
FDUERQ�VHTXHVWUDWLRQ�

)RUHVW�DQG�IDUPODQG 0DUNHW��UHVLGHQWV�RI�$XVWUDOLD
DQG�WKH�ZRUOG

)ORRG�FRQWURO )RUHVW��UHPQDQW�YHJHWDWLRQ &LWLHV��WRZQV��IDUPV
:DWHU�SXULILFDWLRQ )RUHVW��UHPQDQW�YHJHWDWLRQ &LWLHV��WRZQV��IDUPV
5HFUHDWLRQ )RUHVW��ZDWHUZD\V &LWLHV�DQG�WRZQV��ORFDOV
2SWLRQV�IRU�WKH�IXWXUH :KROH�ODQGVFDSH $OO

Information and certainty about the attributes of ecosystem goods and services can be improved
through detailed descriptions and assessments of what ecosystem services are provided by the
landscapes, what changes could be expected under alternative management regimes, what
economic and other benefits, public and private, could come from those regimes, and who the
beneficiaries are (Table 1 gives a hypothetical example). Our experience in the Goulburn



Broken and Gwydir studies is that the combined knowledge and experience of scientists and
representatives from government, industries and the broader community goes a long way
towards not only increasing confidence in the magnitude of public benefits from ecosystem
services but also is a powerful way to identify the key information gaps needed to build
confidence further.

In salt-affected lands and lands with potential to become saline, the key uncertainties relate not
to what ecosystem services potentially come from those lands (there is enough research
worldwide to establish what these are) but what levels the services currently are at in relation to
human needs, what changes might be possible under a set of management regimes in the future,
and how the marginal change in supply of ecosystem services is likely to relate to demands for
the services to meet human needs in the future. The relationship between supply and demand is
central to estimating the economic value of ecosystem services. Demand itself is influenced by
the awareness of potential buyers of the services (including the tax-paying public), while the
relationship between supply and demand can be influenced by caps, targets and standards of the
type applied to water in recent years. Another major determinant of the economic value of
ecosystem services is the availability and cost of technological alternatives.

Transaction costs with respect to identifying key research and communicating results are
minimized if the research is designed and implemented in a learning partnership with the key
policy makers and land managers at a local and regional scale, as we have tried to do in the
Goulburn Broken and Gwydir studies. This approach also helps to make information available
to potential buyers and sellers of ecosystem services. Transaction costs with respect to
economic instruments such as markets can be minimized by giving attention to policies, rules,
rights and responsibilities (institutional arrangements), including those discussed above. It can
be argued that these arrangements are most effectively addressed by a mixture of bottom up
investigation of local arrangements and opportunities with top down theoretical approaches.

The research needed to underpin these processes need not take billions of dollars and decades to
collect in the first instance. In NSW, for example, a pilot scheme of "salinity control credits" has
been pioneered by State Forests NSW and Macquarie River Food and Fibre. In the absence of
reliable data to predict impacts of tree planting on salinity, this scheme bases its credits on rates
of transpiration by the trees on the assumption that water pumping will in some way be related
to impact on water table. In another move to acknowledge the value of ecosystem services
without waiting for the rigorous data, Allegheny Energy Inc in the USA earlier this year sold
roughly 12,000 acres of land to the U.S. Fish and Wildlife Service. The company calculated the
property's value for tax purposes by including the worth of the land's ecosystem services, which
more than doubled traditional estimates. The land was sold for the traditional value ($16
million) and this so-called "bargain sale" allowed Allegheny to claim a charitable contribution
of another $16 million. If allowed, this will save the company several million dollars in taxes
(Ellison 2002). Similarly, certification of sustainable management of forests around the world is
proceeding without the full certainty of scientific knowledge but still is being taken seriously
enough by buyers of forest products to influence market access by supply companies.

Investment in options to deal with salinity could piggy-back on investments in other ecosystem
services. Since markets for individual ecosystem services are unlikely to provide returns
competitive with investment in other markets like the stock market, for example, it probably
will be necessary to bundle ecosystem services together (Binning et al. 2002). Thus, for
example, returns on investment in vegetation planting projects could be determined as the
combined returns from salinity mitigation, carbon storage, biodiversity protection, flood
mitigation, pest control, and erosion control to name a few. For example, works to manage salt
affected land potentially improve habitat for native animals, reduce flood risk and stabilise soils.
Evidence sufficient to clarify these possibilities should not require huge investments of time or



money and would directly address the concerns of some policy makers that these works have
minimal public benefit (Pannell, this conference).

COUPLED SCIAL AND ECOLOGICAL ANALYSES

My experiences with the Ecosystem Services Project in the Gouburn Broken catchment suggest
an extension to the approach that could be useful for application in salinised and potentially
salinised landscapes. Most studies on human-environment interactions have attempted to
integrate biophysical and/or engineering science with economics. This approach has produced
important insights, but also has limitations that have been discussed widely in the literature.
Economic analyses tend to focus on individual preferences, whereas decisions about sustainable
management and intergenerational equity tend to be community decisions (Costanza and Folke
1997).

Similarly, ecological-economic approaches do not focus on many of the social processes that
can bring about seemingly illogical, or at least unexpected, changes in the way we treat the
environment in legislation, policy and decision-making. Recent research has acknowledged that
not only are human social-ecological systems complex, but the rules change as new knowledge
and understanding find their way into the system (Walker et al. 2002). This means that
outcomes of these systems are hard to predict, but it also means that the system could change for
the better even if it seems hopeless based on what we currently see. The tax concession claim
for a capital-loss sale of land in the USA (discussed above) is a good example of an unexpected
but hopeful development in relation to ecosystem services.

The extension to traditional approaches that I advocate includes:

x� DQDO\VHV�RI�SHRSOH©V�QHHGV�DQG�ZDQWV��EHFDXVH�GHILQLQJ�D�¦VHUYLFH§�LV�DV�PXFK�DERXW
LGHQWLI\LQJ�KDW�LV�QHHGHG�DV�ZKDW�FDQ�EH�SURYLGHG��

x� DSSO\LQJ�PRUH�RI�ZKDW�SV\FKRORJLVWV�NQRZ�DERXW�SHUFHSWLRQV�DQG�OHDUQLQJ�VR�WKDW
VFLHQWLVWV�DQG�ODQG�PDQDJHUV�FDQ�XQGHUVWDQG�DQG�OHDUQ�IURP�RQH�DQRWKHU�EHWWHU��WKLV
DSSOLHV�DV�PXFK�WR�LGHQWLI\LQJ�WKH�UHVHDUFK�TXHVWLRQV�DV�LW�GRHV�WR�FRPPXQLFDWLQJ
UHVXOWV�WR�ODQG�PDQDJHUV��

x� DSSO\LQJ�WKH�HPHUJLQJ�XQGHUVWDQGLQJ�RI�KRZ�HFRORJLFDO�VRFLDO�V\VWHPV�GHYHORS�DQG
PDLQWDLQ�UHVLOLHQFH�VR�WKDW�XQKHOSIXO�VRFLDO�SURFHVVHV�FDQ�EH�DGGUHVVHG�DQG�KHOSIXO�RQHV
HQFRXUDJHG�PRUH�HIIHFWLYHO\�

x� DSSO\LQJ�DOO�RI�WKHVH�DSSURDFKHV�WR�EXLOGLQJ�D�JUHDWHU�DZDUHQHVV�DPRQJ�FLW\�GZHOOHUV�RI
WKH�EHQHILWV�WKH\�UHFHLYH�IURP�UHJLRQDO�ODQG�DQG�ODQG�PDQDJHUV��DQG�RI�WKH�FRVWV�DQG
EHQHILWV�RI�JUHDWHU�SXEOLF�DQG�SULYDWH�LQYHVWPHQW�LQ�PDLQWDLQLQJ�RU�LQFUHDVLQJ�WKRVH
EHQHILWV�

CONCLUSIONS

The concept of ecosystem services attempts to place the relationship between people and nature
into the same service-based framework that we face in our everyday relationships with
businesses, government and voluntary organisations. Uptake of options for living with,
ameliorating or preventing salinity in agricultural landscapes is often limited by the gap between
the costs of applying the options and the economic returns to the farmer from agriculture. The
approach to analyzing ecosystem services being trialled in two catchments in eastern Australia
offer a way to address some of the key issues limiting investment in non-agricultural ecosystem
services, which is a way to bridge this gap. This approach involves broad analyses of what
ecosystem services come from farming landscapes, what natural assets supply these services,
and who the users and beneficiaries are. Furthermore, there is a need for coupled social analyses
to understand what human needs require ecosystem services, how scientists and land managers



can learn more effectively from one another, and how ecological and social processes can
interact to either slow or encourage progress.

Better information of this sort will allow more confident decisions to be made about public and
private investment in ecosystem services. Although much further research is required to provide
precise predictions of the responses of ecosystem services to management options, I suggest that
there are smart ways to identify which key pieces of research are needed first to allow policy
and management to move forward.
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