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In their design or implementation, many natural resource management (NRM) programs ignore critical socio-cultural
dimensions of the challenge to advance sustainability. Building on particular ideas about culture and human ecosystems,
we combine the strengths of the capital assets model of sustainability and the idea of intercultural borderlands to respond
to this gap. To advance our thesis about the utility of these tools, we critically reviewed and analysed a cross-disciplinary
literature relating to the socio-cultural dimensions of NRM. This paper stems from that labour and examines particular
tensions that arise in land management as a result of Australians' speci®c colonial and postcolonial legacies. These
tensionsÐrelated to ethnicity, gender, population, age and healthÐare among the threads in the larger tapestry that
comprises the socio-cultural dimensions of NRM. For the Australian case, they are central, longstanding and persistent,
and thus worthy of analysis; and they are applicable in general terms to other places with similar histories of settlement
and land use.
# 2002 Elsevier Science Ltd. All rights reserved.
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Introduction
There is a problem with natural resource managementÐan insuf®cient appreciation of everyday
values, attitudes and social practices, social norms
and cultural dispositions, and how these frame
responses to the challenges of sustainability. In
particular, NRM's reductive methods, while useful
to scienti®c practice, do not suf®ciently account for
the diverse methods by which people create, maintain and change their identities, values and actions.
Accounting for the interdependencies between
NRM, scienti®c research and socio-cultural practices means generating complex solutions to the
* Corresponding author. Tel: 61 3 6226 2462; Fax: 6226 2989;
Email: Sust.comm@utas.edu.au
0301±4797/02/$ ± see front matter

dilemmas of unsustainable resource use (Beever,
1993; Dovers and Mobbs, 1999).
NRM is about managing people's activities as
much as it is about managing resources (Brown,
1997). Accordingly, `the natural resource professions will need to intensify their search for models of
resource systems that include the forces driving
in®nite human desires . . . ' (Machlis et al., 1997,
348). In the meantime, a signi®cant implementation
de®cit exists in NRM strategies and practices.
Recognizing this state of affairs, in 1999 Land and
Water Australia1 (LAWA) developed the Social and
1
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Institutional Research Program (SIRP) to address
these matters. The Program builds `awareness of all
factors which drive or impede improved natural
resource management, and [provides] options for
enhancing the drivers and overcoming the impediments' (LWRRDC, 2000, 3). It incorporates numerous projects among which was one to initiate the
development of a knowledge base on the social and
institutional dimensions of NRM.
This paper is drawn from a research consultancy
undertaken by the authors to begin that task for
LAWA. In it, we focus on the socio-cultural dimensions of NRM in Australia to underscore our primary claim that concerted efforts need to be made
by policy-makers and practitioners to better understand the complexities of the socio-cultural in order
to raise the effectiveness, equity and ef®ciency of
NRM strategies (Perreault et al., 1998); and
improve the delivery of information and programs
for sustainable NRM.

Conceptual framework
Before examining the details of our case, we outline
the conceptual framework that underpins our work.
That task requires an openness about how we
deploy the term `socio-cultural', and for that we
are indebted to the work of others. First, of culture,
Geisler (1999, 51) observes that:
Over the last century, culture has come to mean a
people's cumulative way of life, both material and
nonmaterial. It comprises morals, art, custom,
language, religion, law, and other institutions,
including property rights. Thus culture bounds
the land in diverse ways and makes place out
of space. Culture marks the corners and edges of
place; it selects which places will be sacred and
which will be sacri®ced; it yields maps of place
and bestows place names; it de®nes tenure and
imbues ownership types with social distinction;
and it decides the aesthetics and ethics of the land.
Second, a detailed delineation of the interrelationships among the social and the cultural is
furnished by Machlis et al. (1997). Where Geisler
writes of culture, Machlis and his colleagues use the
term `human social system' to mean social institutions (health, justice, faith, commerce, education,
leisure, government, and sustenance); social cycles
(physiological, individual, institutional and environmental); and social order (identity, norms and
hierarchy). Where Geisler emphasizes space and
place, they write about critical natural resources

(energy, land, ¯ora and fauna, water, materials
and nutrients), socio-economic resources (information, population, labour and capital) and cultural
resources (organization, beliefs and myth). They
also stress the importance of ¯ows between these
and the social system that, together, constitute the
human ecosystem. To understand the complexities
of culture and human ecosystems is to forge novel
interdisciplinary relationships.
Currently, the interrelationships among natural,
economic and cultural resources are not well recognized because of the pre-dominance of economic
capital over other assets. Natural resources are
valued largely as inputs and consequently their
non-economic values and the potential of these
values as capital assets are accorded minimal consideration. In this context, Farina (2000, 313)
argues that, because two-thirds of the planet's
land surfaces have been modi®ed by human activities and are therefore cultural landscapes, they
`represent a fundamental storehouse of the earth's
natural and cultural capital'. His case is that cultural capital once informed and maintained the
relationship between economic activities and
natural resource use, but that it no longer has that
mediating role because economic capital is overprivileged and natural capital used up and
degraded. At the same time, much of the human
and social capital that would activate cultural
resources lacks for enhancement or is in decline
(Pretty and Hine, 2000). To prevent economic assets
being accumulated at the expense of natural assets,
Farina (2000) proposes reactivating `cultural
switches'. In this paper we endeavour to discern
some of those switchesÐbetter attention to difference, locality, particularityÐfor sustainable NRM
by investigating certain intercultural borderlandsÐan idea we derive from Sandercock (1998).
We also employ an integrated capital assets
approach (Pretty and Frank, 2000) to sustainability
to better understand how human, social, physical
and ®nancial assets might be more bene®cially
deployed for the accumulation of natural assets.
Our work is both synthetic and constitutive of
new ideas.
The economy-ecology-society model of sustainability has authority in NRM, but is an overly
simpli®ed schematic which does not acknowledge
the embeddedness of economy in society, society
in environment (Hart, 2002). We prefer a capital
assets-based approach to sustainability because it
affords a more nuanced understanding of these
interdependencies. The utility of the capital assets
model resides ®rstly in its transcendence of
`the arcane division of the biophysical from the
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socio-cultural' (Machlis et al., 1997, 348) allowing an
improved appreciation of the contribution that all
capital assets2Ðnatural, social, human, physical
and ®nancialÐmake to well-being not just economic
assets; and secondly, in its basic understanding
that sustainable systems accumulate stocks of
assets while unsustainable systems deplete these
stocks (Pretty, 2000; Pretty and Ward, 2001).
Consequently, this model shifts the focus of
productive activity from inputs to assets such that
land and ecosystem processes, social processes, or
individual skills come to be viewed not as resources
to be used up but as assets to be maintained and
renewed, indeed accumulated.
Because it accounts for the human ecosystem idea
and emphasises the importance of social and cultural dimensions of sustainability, after Machlis
et al. (1997) and Geisler (1999), the capital assets
model that we propose aids the development and
implementation of integrated policy that enhances
NRM and other outcomes. For example, surveys
about sustainability and community undertaken
over three years by the authors and others throughout the Huon Valley Municipality, south of Hobart,
the capital of Tasmania, demonstrate a number of
challenges related to sustainability. In particular,
economic reliance on export-oriented primary
industries has directly affected the educational
opportunities for the community's youth, with the
result that the quality of human capital has been
compromised. Furthermore, prospects for the community's sustainable development may be retarded
without other interventions (Davidson, forthcoming). One such intervention is the integration of
capital assets via catchment management (Huon
Valley Council, 1999).3 In integrated catchment
management, capital assets are treated as interdependent. This interdependence is illustrated in
the Huon Healthy Rivers Project, a nationally
recognized integrated catchment management
strategy funded by Federal, State and local government funds, based on NRM and successfully implemented via a series of alliances and networks among
community members, scientists, industry and land
managers with very different priorities (Dietzel,

2

Natural Capital is nature's goods and services. Social Capital is
the cohesiveness of people in their societies. Human Capital is the
status of individuals' potential, health and well-being. Physical
Capital is the store of human-made material resources. Financial
Capital is ®nancial systems including credit, grants, welfare
payments and investments (Pretty and Frank, 2000, 179).
3
Signi®cantly, Council is currently debating the merits of using a
capital assets framework in its next Strategic Plan, informed by
extensive work undertaken by the authors to show the model's
analytic and integrative utility (Stratford and Davidson, 2001).
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1997). This Program has had net bene®ts for
natural, physical, social, human and ®nancial capital assets by improving water quality, enhancing
the better use of Council infrastructure such as
weirs, building trust, developing ecological literacy
and civic skills among participants, and saving
money in mitigating environmental degradation
(Stratford and Davidson, 2001).
As a rational model, the capital assets approach
thus draws attention to the existence of interdependencies between the various stocks of assets.
Notwithstanding this utility, an additional approach
is needed to value such interconnections affectively,
re-establishing the importance of cultural capital as
that which maintains the relationship between
economic and natural capitals. Here, then, we turn
to the idea of the intercultural borderlandsÐwhich
are simultaneously conceptual and material spaces
between different people and groups; tools by which
to work through cultural differences and recognize
the interrelationships among different forms of
identi®cation; and an emancipatory strategy by
which to move beyond adversarial politics.
Paying attention to intercultural borderlands
may have certain positive effects on NRM: more
and potentially improved information on which to
base decisions and policy; prospects for improved
adaptive capacities in relation to changing environmental parameters; and possibly a greater ability to
address major and complex land and water degradation issues. Beyond these matters, however, we
justify this focus on the socio-cultural because we
see little evidence that such knowledge is informing
policy development for NRM in Australia. Indeed,
in policy forums we have witnessed senior policy
makers explicitly undervaluing socio-cultural
dimensions of NRM as `soft' or `unscienti®c', observations which re¯ect differential power relations in
the production of knowledge, and privilege particular ways of knowing over others (Clark, 1993;
Labinger, 1995; Machlis et al., 1997; Stratford
et al., 2000). Yet it is in the intercultural borderlands that the potential exists for creative and
compassionate modes of NRM, approaches mindful
of equity and effectiveness as well as ef®ciency.
In order to advance our thesis, in our work for
Land and Water Australia we critically reviewed4
and analysed a range of socio-cultural issues in light
of insights provided by the capital assets model and

4
This review draws on an extensive database of the literature on
the social and institutional dimensions of NRM constructed in the
course of our work for Land and Water Australia noted above.
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the idea of intercultural borderlands as emancipatory politics. Our reporting of that review in this
paper is organized as follows. Acknowledging
the prior custodial claims of Australian Aboriginal
peoples, we begin by ¯eshing out some of the
tensions that arise in land management from our
collective colonial and postcolonial legacy. Building
on that ground, we elaborate on the challenges to
NRM posed by Australia's diverse ethnic composition. We then discuss the various problems that
arise for better NRM as a result of the complex
intersections among gender, generations and health
because these are three intercultural borderlands
that we can demonstrate as deeply affecting NRM,
but that are not often acknowledged as having
such in¯uence. We concede that these mattersÐ
indigeneity, ethnicity, gender, population, age and
healthÐare threads in the larger tapestry of
the socio-cultural dimensions of NRM but, for the
Australian case, they are central, longstanding and
persistent. In conclusion we sketch out what we
think are the major lessons to be drawn from this
review and analysis.

Cultural dispositions, colonial
myths, postcolonial strategies
Cultural disposition is always spatial. However,
there is a ®ne line between suggesting that people
are in¯uenced by place, and proposing that
these places determine who we are (Stratford,
1999). Assuredly, however, European possession of
Australia has produced paradoxical and messily
juxtaposed mythologies about spaces, places and
identities. Among these are the manliness of exploration and conquest, the outback and bush, the
corrupt and cosmopolitan city, the empty interior,
the cool coast, the beach babe, the football hero, the
local pub, quiet country towns, wilderness (Fiske
et al., 1987; Schaffer, 1988; Drew, 1994).
Take the ®rst of these mythologies; the penetration of the continent by Europeans. Although, as
Rose (1996, 18) stresses, there is no place `where the
country was not once fashioned and kept productive
by Aboriginal people's land management practices',
the impulse to `civilize, Christianize and colonize' is
writ large across the Australian landscape and has
been well documented (Powell, 1978; Hills, 1991;
Mitchell, 1994; Ryan, 1996; Stratford, 2000). For
Australia to be developed, the dispossession of the
Aborigines and the alienation of land into private
ownership were critical. Three methods to obtain

sovereignty over land were recognized during
Australia's white settlement: conquest, cession;
and occupation of land that was `unoccupied' or
peopled by `backward' inhabitants. Obtained in
such manner, the acquisition of land was seen as
valid and just occupation or settlement for the
purposes of `improvement' (Butt and Eagleson,
1998; Davidson, 1999). On the one hand, these acts
necessitate what Riddett (1995) refers to as the
construction of `social memory' in which all that is
good about being Australian has involved a denigration of everything that was here before settlement.
On the other hand, these transformations require
the denial of the `Aboriginal-Other' via mechanisms
such as terra nullius which means `land of no-one',
and which has deeply divided the nation over land
rights and human rights (see Baker, 1999, for
example).
Philosophically, politically and practically, reconciliation between Aboriginal and non-Aboriginal
Australians is critical, not least (for our purposes
here) because to deny indigenous land claims is
often also to deny Aboriginal land management
practices. Therefore, it is constructive to recognize
efforts among indigenous and non-indigenous
people to forge common ground in NRM. Certainly, co-management affords opportunities for
what Notzke (1995, 187) calls `substantial selfmanagement power' in relation to the Canadian
experience, where rede®ned relations between
native and non-native Canadians have apparently
contributed to `a restructuring of power and
responsibility with regard to natural resources'.
Signi®cantly, co-management is recognized as a
form of crisis resolution produced by long-standing
cultural dispositions; an expression and form of
reconciliation perhaps. In Australia, there are
examples of joint Anglo and Aboriginal management of natural resources (Chester, 2000; Szabo,
n.d.). However, because these arrangements
unsettle and transform entrenched cultural dispositions that typify many white Australians' relationships with indigenous people they are not the
norm (Rintoul, 1993; Gibson, 1999).
It is also salutary to remember that expansionist
policies and values were and are resisted from
inside the dominant culture. During the 1860s, for
example, there were vigorous debates and campaigns in favour of reduced land clearance in
South Australia (Stratford, 1993); these were followed by passionate contests over soil conservation
in Australia during the 1930s, and again during the
1970s and 1980s (Heathcote, 1983; Orchard, 1997).
Australia's modern environmental history is also
characterized by grim and enduring confrontations
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between conservationists and developers (Bolton,
1992; Dovers, 1994, 2000; McEachern and Doyle,
1998; Gill, 1999), often in relation to ideas about
`wilderness', indigenous land rights and environment more generally. These divisions over the use
and management of resources signi®cantly contribute to particular cultural dispositions and values,
with Australians having among the highest rates of
participation in environmental organizations in the
world. Notwithstanding this level of activity, there
is limited substantive environmental improvement
(Blackmore and Connell, 1997). The depletion of
capital assets continuesÐexpressed as soil loss,
salinization, degraded water quality, the dislocation
of rural communities, lack of urban sustainability
or widening economic inequities, for example
(Curtis, 1997; Beresford, 2001). Running the risk
of listing nostalgic `what-ifs', we nonetheless think
it important to speculate about how different
Australians' record of resource development
might have been had we better valuedÐin order to
understandÐindigenous peoples' cultural dispositions and, as a consequence, their land management
techniques. Better to ask what if we were now to
deploy the idea of intercultural borderlands to work
through cultural differences (Gadgil et al., 1993),
and develop and/or re®ne NRM strategies that
account for the full range of capital assets affecting our diverse indigenous and non-indigenous
communities.

Migrant stories, diverse
communities, cultural
translations
Normatively, race and ethnicity refer to connections
of common descent or heredity and the use of
speci®c languages or sub-languages. Race and ethnicity are also entrenched, problematic and historically-speci®c notions about physical and cultural
differentiation among people begun in the early
modern period (Merchant, 1989). Too often they
have been deployed to invoke hierarchies and to
marginalize, as noted above in relation to
Australia's colonial and postcolonial history.
Moreover, race and ethnicity inform ideas about
nation-states as `imagined communities' that are
constantly reproduced through discourses, social
practices, and the exercise of power (Anderson,
1991). Indeed the
. . . nation-state is a crucial locus for the articulation of racist ideologies, because of the extent to
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which it embodies the idea of `race' and legitimizes it through the granting or withholding of
citizenship, the right to enter and remain within
a country, and a host of other entitlements
(Jackson and Penrose, 1993, 9).
Among these entitlements is the critical capacity
to be represented and to represent oneself in of®cial
histories of nationhood (and the use and management of natural resources that these representations and histories imply). Just as indigenous stories
have often been silenced, so too have the narratives
of non-indigenous ethnic groups whose labours on
the land also helped to create the economic prosperity that generations of Anglo-Australians enjoy
as a matter of right. Take an example from migrant
experiences: the autobiography of a nineteenth
century Chinese settler in Australia named Tam
Sie who, in 1903, wrote about his experiment with
growing rubber and cotton to determine climatic
suitability for such crops (Shen, 1999). This is a
man who positioned himself in the wider drama of
Australian land development. Yet his perspective
has only been uncovered through recent postcolonial scholarship, an effect of which is a better
understanding of the complex relationship between
sense of identity and place. The irony is that despite
his perception of having a stake in the development
of the land (Shen, 1999), Tam Sie was relegated to
the margins of civic life because of the perceived
inferiority of his race, and his observations about
climate and agriculture, alongside possible insights
into the management of natural resources, were
lost for almost a century.
In contrast to this colonial legacy of marginalizing
non-Anglo (and then non-European) settlers to
Australia, contemporary of®cial approaches to
multiculturalism are intended to enhance national
`capacity to respond ¯exibly to the needs of an
ethnically mixed population' (DPAC/OMA, 1989,
51, emphasis added; see also ADIMA, 2001). Yet
multiculturalism has often been deemed to have
failed as a strategy of inclusiveness, and the AngloCeltic continues to occupy the centre through
various policies of government and as a function of
longstanding xenophobic tendencies in Australia's
cultural disposition (Castles, 1997; Davidson, 1997;
Perera and Pugliese, 1997; Haggis et al., 1999).
Irrespective of the existence of multiculturalism as
a national approach, Australians inevitably occupy
several communities of identity (McKenzie, 1999;
Peisker, 1999)Ðthe intercultural borderlandsÐsuch
as being simultaneously Vietnamese and Anglo and
second generation and Catholic and middle class and
professional and female and urban and young.
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An appreciation of this intercultural terrain creates novel opportunities to examine in detail the
interrelationships between ethnicity and NRM,
which include attitudes and values to the land;
differential access to (and valuing of ) education and
technical information; diverse approaches to land
management and farming; or different ideas about
participation in NRM programs. Stressing the propensity for migrants to cluster in `geographic communities, which share origin, language and culture',
Cumming and Mathieson (2000, 80) acknowledge
that a signi®cant challenge for the national Landcare movement, for example, is to `meet the needs of
this part of the rural population to increase their
participation' in NRM (see Curtis and Lockwood,
2000).
This aim demands that knowledge about NRM is
accessible and culturally appropriate. In effect,
NRM strategists and practitioners need to be familiar with the intercultural borderlands across
which different ethnic groups operate; they need
to embrace strategies of `cultural translation' in
order to accumulate social and human capital
through integrating formal and informal networks
and resources which, we posit, will enhance NRM
outcomes by improving levels of trust, reciprocity,
common ground, shared understanding and diverse
solutions. Other forms of cultural translationÐin
respect of gender and the public and privateÐare
also warranted, and it is to these matters that
we now turn.

Gendered subjects, public/
private, cultural change
Consecutive meetings of the United Nations and
related organizations have emphasized the different
roles played by women and men in the use, management and reproduction of biophysical and social
resources (WCED, 1987; United Nations, 1992;
Moser, 1993), as well as the ongoing disadvantages
that women, in particular, face in land management
and ownership and access to resources. These challenges arise because complex power relations inhere
around gender issues, and hinge to othersÐsuch as
colonialism and neo-colonialism (Gandhi, 1998;
Kenyangi, 2000).
In Australia, preparations for the United Nations
Conference on Environment and Development in
Rio de Janeiro in 1992 included consultations with
over 3000 women nation-wide through 1991 (Brown
and Broom, 1992; NWCC, 1992a, b). Women were
concerned about environmental pollution, health

and well-being, waste minimization and conservation; they stressed the importance of education and
training provided by them to others, and particularly to children in the home; and they emphasized
their capacity to take direct action, negotiate and
lobby for environmental change. However, women's
excessive burdens in modern Australian society
were seen as a serious matter; they still enjoy only
60±70 percent of the male wage, and still shoulder
most household work, whether in paid employment
or not (ABS, 1998; Bittman, 1991). Women were
also the mainstays of many day-to-day environmental actions imperative to better NRM, but
even now that work remains undervalued in national statistics and funding strategies, and in the status
accorded to women's personal and professional activities, a trend paralleled elsewhere (Sudman, 1998).
All the foregoing suggests that women bear a disproportionate amount of environmental and other
care work; women's efforts are undervalued and
they make do with limited resources and support.
More recently, Elix and Lambert (2000) have
found that women's contribution to real farm
income is around 48 percent of total income while
they remain less than 20% of the population making
decisions in or about the sector (see also Rickson and
Daniels, 1999). Moreover, married women in parts
of Australia still have limited rights in relation to
leasehold land; their husbands (rather than the
couple) being the recognized lessees. Again, the
issue of under-representation in formal arenas of
power and long outdated ideas of women's place are
pronounced in these ®ndings. Nevertheless, rural
women are important business planners and strategists; yet they face barriers to meaningful involvement and effective leadership roles. Among these
are organizational cultures typi®ed by sexist attitudes; family-unfriendly workplaces; limited
mechanisms to build self-worth and to have worth
recognized by others; the absence of mentoring and
role models; particular notions of what constitutes
experience in the workplace, leading to skewed
implementation of the merit principle; and lack of
access to training. In response, Elix and Lambert
(2000, 137) suggest numerous strategies to overcome such barriers to women's leadership aspirations and activities that involve `creating value,
rather than maximising pro®ts, recognising people
as a valuable resource, valuing teamwork in an
inclusive management style and seeing economics
and ecology as interconnected'.
Similarly, Liepins (1998) lauds the achievements
that have been made in Australian women's agricultural activism over the decade. Liepins insists on
the need to better understand those agricultural
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policies that structure opportunities for women in
ways that break the counter-productive dichotomy
between the personal±private and societal±public
(see Davis and Nadel-Klein, 1992). Now commonplace in feminist scholarship and in theories of
difference, this strategy should be more rigorously
applied in research and practice to enhance policy
responses to men's and women's changing roles in
various sectors, farming among them (Bryant,
1999). In short, more opportunities for women's
full involvement are needed to strengthen their
sense of agency and social capacity in ®nding
workable solutions to collective problems such as
NRM. In this context, Lappe and Du Bois (1997)
argue for extending public life and democratic
participation from the formal political sphere to all
the public roles that individuals have (whether in
employment, education, voluntarism or consumption) to widen the ®eld of common problem-solving
(see also Martin and Ritchie, 1999).
Bokemeier (1997) also calls for a break with the
public-private dichotomy in her analysis of the
central importance of rural families and households.
In making a strong connection between research
practices in rural sociology and the reproduction of
inappropriate and discriminating attitudes and
values in the academy and agricultural sectors,
Bokemeier's (1997, 3) strategy is to recon®gure
both for emancipatory outcomes because families
and households are `the critical and strategic social
organization through which individuals shape and
adapt to social transformations'. She impresses the
need to recognize the reciprocal and interdependent
nature of families and households and so-called
spheres of public and private activity; it is often in
the borderlands between the private and public, in
informal exchanges and relations of reciprocity, that
social and cultural capital (among which NRM must
be included) accumulate and are distributed in rural
communities. Given the decline of Australia's rural
population numbers, the ageing of that population,
and the effects of high morbidity levels, these
borderlands are critical places in which to nurture
community and the civic practices that attend it,
involvement in NRM among them. We examine
such issues next.

Population dynamics,
generational opportunities,
health matters
Australia's population has been concentrated in
urban areas around the coastal fringes because of
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factors such as climate, distance and economy (Waitt
et al., 2000, 298). Despite intermittent attempts by
state and federal governments to encourage urbanto-rural migration, there has been a gradual decline
in the proportion of the population in rural areas
(Champion, 1989; Hugo, 1994; ABS, 2000a; Waitt
et al., 2000). Necessarily, these and related demographic trends have implications for NRM, not least
in terms of the manifold effects of both urban and
rural populations on ecosystems and the range of
resources available to governments to aid these
populations in NRM. Here, we focus on population
growth and characteristics.
Trends in population growth are important for
any consideration of NRM. In three series of population projections, the ABS (2000b) suggests that
population growth will occur in all jurisdictions
except Tasmania and South Australia to 2051. The
largest increases in population are anticipated in the
Northern Territory (between 84 and 154%)
Queensland (between 76 and 90%), and Western
Australia (between 67 and 74%), places in which
land and water degradation is already severe. How
populations are distributed, over what areas, into
which ecosystems, using which systems of production, consuming which goods, and living through
which particular ethical and moral frameworks will
be essential to factor into NRM strategies in such
jurisdictions.
Individual and local community population characteristics can also directly and indirectly drive or
impede NRM; stage in the lifecycle, for example,
impinges on various capital assets such as education, health and well-being, and economy (employment, housing, and the provision of goods and
services). Ageing is, and will continue to be, a major
concern over the next ®ve decades. Nationally, the
median age in 1998 was 346, and this is anticipated
to rise to around 40±41 in 2021 and to between 43
and 46 in 2051. Furthermore, the proportion of the
population aged over 65 years is expected to increase
signi®cantly, from 12% of the total population in
1998 to around 25% of the total in 2051 (Quandt
et al., 1999; Quine, 1999; ABS, 2000b). Youth and
aged dependency ratios have signi®cant implications for the tax base, the need for particular goods
and services, and the amount of time and energy
that people can give to building social capital
through involvement in NRM and other environmental actions (Selman, 2001). In relation to rural
and regional communities, where the out-migration
of young people is a pressing and persistent issue,
Larkin and Newman (1997) suggest that a range of
bene®ts may accrue from more frequent interactions between the elderly and the young, and
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from the development and re®nement of service
providers' and professionals' skills in bringing
age groups together. This suggestion has considerable merit in relation to intergenerational mentoring (Rogers and Taylor, 1997), a process which
widens and deepens the common grounds between
the ages. Indeed its worth is emphasized in the
literature on social capital in which generalized
trust, reciprocity, and diversity in groups, associations and communities are seen as critical to
sustainability (Putnam et al., 1993; Flora, et al.,
1997; Stolle and Rochon, 1998; Adler and Kwon,
1999; Falk and Kilpatrick, 2000; C. B. Flora, 2000;
J. L. Flora, 2000).
Nonetheless, ideas about intergenerational networks have largely failed to stress the importance of
social capital as a mechanism for what Giddens
(1994) refers to as the intergenerational ¯ow of
wisdom and, we emphasize, a wisdom speci®cally
about the environment. This ¯ow is critical for
tracing changes in perceptions, and for understanding both our place in nature and the practices we
have adopted to manage the environment. Given
that intergenerational equity is a foundational
principle of sustainability, it seems vital to foster
better long-term communication among the generations, and NRM provides an important vehicle by
which to achieve this, promoting the accumulation
of human, social and natural capital assets through
shared activities in Landcare, Rivercare or community streetscape projects.
Finally, in their discussion on intergenerational
commonalities, Larkin and Newman (1997) also
refer to issues of health and well-being (see also
Gething, 1997; Glendenning, 1998; Brown et al.,
1999; Veitch et al., 1999; Malcolm, 2000). The status
of any population's health and well-being affects the
security of its capital assets. In very different ways,
the deleterious effects of ageing, youth suicide,
exposure to hazardous chemicals, the social and
physical effects of disability, cardiovascular disease
and cancer, mental health problems among men and
women, and domestic violence continue to affect
Australians' quality of life (Connell, 1995;
Bramston et al., 2000; Wainer and Chesters, 2000),
and the capacity to participate in personal and civic
life, particularly in rural areas. An effect of such
morbidity on rural communities is to deplete ®nancial and other assets that could be employed for the
repair or restoration of rural land and so improve its
productivity. Such restoration is particularly pressing in the Australian context where widespread
salinity problems substantively impact on the productivity of agricultural land; responses to such
challenges, which must necessarily be of a collective

kind, are themselves dependent on the generation
of social capital.

Conclusion
We began this critical review with the assertion that
NRM policies and practices tend to under-value or
under-estimate the central importance of the sociocultural. We suggest that NRM policy and practice
constitute land users as rational individuals rather
than as complex identities in complex associations
whose actions are framed by both formal and informal, implicit and explicit, socio-cultural practices.
As a result, much NRM policy fails to be implemented (or implemented well) because it does not
account for everyday life practices, values and
attitudes (Gunderson et al., 1995). This critique
attends our primary claim and concern that NRM
policy has been overly reductive and inequitable;
and could be more effective and ef®cient if it focused
on the intercultural borderlands and our full range
of capital assets, and mastered divergent and accessible methods of delivery. In responding to this
concern, we have used the capital assets model and
the idea of intercultural borderlands as conceptual
tools by which to better understand the sociocultural dimensions of NRM with particular reference to the Australian case.
What is to be concluded from this work? The
capital assets model could assist integration across
disciplines, cognitive capacities, policy arenas and
®elds of practice for more effective, ef®cient and
equitable NRM. To generate desirable NRM outcomes implies that all stocks of assets are being
accumulated and, conversely, when there are
unacceptable or unsustainable levels of land and
water degradation not only are natural assets being
depleted but other social, human, and ®nancial
assets are also threatenedÐeither in being diverted
for remediation or as indirect losses to quality of life.
However, conscious and deliberate investments in
landscape health (natural capital), rather than its
unwitting depreciation, are essential to the accumulation of other capital assets including wellbeing. On the other hand, investments in human
capitalÐeducation and training, health, and nutrition, for example; social capitalÐtrust building and
community cohesion, for example; and access to
®nance are critical to maintain the resource base.
We also envisage a number of positive in¯uences
on NRM with attention to the intercultural borderlands, including more diverse and better quality
information, and better adaptive capacities to
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address the complexities of NRM issues. Imagine if
our legacy had not been constrained by deeply held
cultural investments in private property systems,
dif®cult to modify without major social and economic disruption; something understood by Geisler
(1999) in his elaboration on culture and inferred
by Machlis et al. (1997) in their representations of
the human ecosystem, referred to in our introductory comments. Imagine if the dominant culture
had been open to the values and possible bene®ts of
other, more communal resource allocation and
management traditions. Imagine if the population
had been encouraged to develop property institutions alert to the collective goods dimensions (and
therefore collective rights) of private property entitlements (Davidson, 1999). Certainly, we speculate
that a greater variety of land ethics and property
institutions would have provided Australians with
greater ¯exibility in adapting to contemporary
global imperatives.
It is our contention that NRM policy and practice
needs to better appreciate and explicitly account for
everyday values, attitudes and social practices,
social norms and cultural dispositions, and how
these frame the challenges of sustainability. If, as
Geisler (1999) suggests, the socio-cultural bounds
the land, makes place out of space, marks the
corners and edges of place, de®nes that which is
sacred or to be sacri®ced, and decides the ethics
and aesthetics of the land, then it must be central
to how we meet the challenge of engendering
effective, ef®cient and equitable natural resource
management.
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