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THE PARADIGM OF MANAGEMENT, MANAGEMENT
SYSTEMS, AND RESOURCE STEWARDSHIP

Ken Lertzman

The idea of ‘‘management’’ is central to our understanding of how people interact with their

resources, but many challenges have arisen to traditional concepts of western, science-based resource
management. Management is a set of actions taken to guide a system towards achieving desired goals

and objectives. A Management System is the sum of these actions, goals and objectives, the process

through which they are legitimized by social norms, and the institutions and actors involved in

carrying them out. Reframing the concept from management to management system provides a tool
for better understanding how social and ecological dynamics act as coupled drivers of managed

ecosystems. Seen from this perspective, there are strong parallels between the traditional resource

management systems of indigenous peoples and western science-based management systems.
Stewardship is a western concept which resonates with the foundations of traditional resource

management systems. Both systems of management can be understood on gradients of human

influence on ecosystems and of management intensity. Sustainability can emerge across various

locations along these gradients. Achieving an integrated understanding of the coupled dynamics of
social and ecological systems is a central challenge for both managers and for researchers.

Key words: traditional resource management system, western science-based management

system, management failure, stewardship, sustainability.

La idea de ‘‘manejo’’ es central para nuestro entendimiento de cómo la gente interactúa con sus
recursos. Sin embargo, muchos retos han surgido a los conceptos tradicionales occidentales sobre el

manejo de recursos basados en la ciencia. Manejo es un conjunto de acciones tomadas con el fin de

guiar un sistema para alcanzar metas y objetivos deseados. Un Sistema de Manejo es la suma de estas

acciones, sus metas y objetivos, el proceso a través del cual éstas se legitiman por normas sociales, y
las instituciones y actores involucrados en llevarlas a cabo. Replantear el concepto de manejo por el de

sistema de manejo proporciona una herramienta para el mejor entendimiento de cómo las dinámicas

sociales y ecológicas actúan como conductores acoplados de los ecosistemas manejados. Desde esta
perspectiva, existen fuertes paralelismos entre los sistemas tradicionales de manejo de recursos de los

pueblos indı́genas y los sistemas de manejo occidentales basados en la ciencia. Stewardship es un

concepto occidental que armoniza con las bases éticas de los sistemas tradicionales del manejo de

recursos. Ambos sistemas de manejo pueden ser entendidos como gradientes de influencia humana
sobre los ecosistemas y la intensidad de manejo. La sustentabilidad puede emerger en varios puntos a

lo largo de estos gradientes. Alcanzar un entendimiento integrado de la dinámica acoplada de los

sistemas sociales y ecológicos es un reto central tanto para manejadores como para investigadores.

Introduction

Human populations have always interacted strongly with the ecosystems in
which they participate. Traditional societies are critically dependent on the
dynamics of local ecosystems and exhibit diverse, nuanced, and deep knowledge
of those ecosystems (e.g., Berkes 2008; Turner and Berkes 2006). They also exhibit
a diverse array of formal and informal social constraints on how people interact
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with resources and ecosystems, on the distribution of rights to access, and
responsibilities for stewardship. These social constraints, the knowledge they
embody, and the behaviors they enable, can collectively be considered as
‘‘management systems’’. In modern industrial societies we also depend on the
products and services of ecosystems. Indeed we depend on them to the extent
that by 1986 we had appropriated 40% of the annual products of global
photosynthesis (Vitousek et al. 1986), and by the mid-1990s we were using more
than half the available freshwater on the earth, the products of industrialization
and land-use change were transforming the earth’s atmosphere, and we were the
dominant source of global N fixation (Vitousek et al. 1997). Modern western
societies have also developed intricate social constraints on how we interact with
resources and ecosystems. These modern management systems are often
intended to provide for sustainability and the distribution of benefits within
society, a goal which is achieved variably across ecosystems and management
institutions (e.g., Acheson 2006; Ludwig et al. 1993; Rosenberg et al. 1993).
Though our conception of sustainability has emerged in the context of modern
industrial societies, such concepts often have strong parallels in indigenous
cultures—for instance the ubiquity of the idea of respect for other living things
(Anderson 1996; Berkes 2008; Turner 2005; Turner and Berkes 2006).

The relationships of indigenous peoples to the ecosystems they live in not
only reflects an intimate knowledge of the ecology of those systems, but the deep
structure of their beliefs about their role in the world, their cosmology and
values, and their social institutions and relationships (e.g., Berkes 2008; Lertzman
2006; Turner 2005; Turner and Berkes 2006; Deur, Wyndham this volume).
Western societies also typically embody a complex mix of knowledge and beliefs
in our relationships with resources. While our management systems reflect a
significant base of scientific knowledge about resources and ecosystems, our
relationships and patterns of use also reflect a strong imprint of our social
institutions, historical precedents, and our beliefs about the nature of the world
and our role in it. There are thus some significant parallels in the structure of
traditional resource management systems and modern science-based resource
management systems. Table 1 illustrates some of these broad similarities, such as
a knowledge base that is responsive to empirical experience or management
practices that require special skills and knowledge ‘‘held’’ by trained individuals
(e.g., Turner and Berkes 2006).

While global society struggles with the relatively new idea of sustainability in
a broad sense, concepts related to sustainability have been present as core values
in human interactions with resources since before ‘‘resource management’’
became professionalized as a science-based discipline (e.g., Berkes 2008; Turner
2005; Turner and Berkes 2006). Normative values associated with ethical and
sustainable treatment of nature are ubiquitous in traditional management
systems. Questions of sustainability, both in terms of societal or individual
intent and in what was actually achieved on the ground, have also been a
substantial part of the discourse on traditional management systems (e.g., Krech
1999, 2005; Smith and Wishnie 2000; Turner and Berkes 2006).

My goal here is to examine the relationships between our concepts of
‘‘management’’ in traditional resource management systems, such as are
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discussed elsewhere in this issue, and those of modern science-based resource
management systems. The thesis I develop is that there are many broad parallels
in these systems and that it is useful to see them as a part of the same continuum
of anthropogenic influence on ecosystems. I approach this from the perspective
of an applied ecologist with an interest in both the science (e.g., Lertzman et al.
1996a, 2002) and policy (e.g., Lertzman et al. 1996b) contexts of modern resource
management and how traditional societies understand and interact with their
resources (e.g., Lepofsky et al. 1996, 2005; Lepofsky and Lertzman 2008). I base
my observations on both the scholarly literature that has developed in these areas
and my interaction with colleagues from various disciplines, but also on
interaction over many years with management directly via policy advisory
panels, resource planning exercises, professional workshops for resource
managers, and time ‘‘on the ground’’ with both indigenous and non-indigenous
managers.

What the Heck Is ‘‘Management’’ Anyway?

We use the terms ‘‘management’’ or ‘‘manager’’ to refer to very different
kinds of tasks or people, but they have shared features. For many people, these
terms will be most familiar in the context of businesses or other institutions.
There, those who plan organizational strategy and tactics and often lead the
teams for carrying them out are ‘‘management’’. These managers are tasked with
not only making decisions about the strategy and tactics of an institution, but
with establishing the structure in which those decisions are made. They are also
often responsible for shepherding the processes though which those policies and
plans are articulated. In a striking parallel to what I will discuss below about
failures of resource management, Mintzberg (2004, 2009a, 2009b) argues that our

TABLE 1. Comparing traditional resource management systems and western science-
based management.

Attributes
Traditional Resource
Management Systems

Western Science-
Based Resource

Management Systems

Incorporates empirical knowledge about
species or ecosystems Yes Yes

Embodies socially accepted theory about
resources and ecosystems Yes Yes

Knowledge base changes over time in
relation to changing experience,
knowledge base or theory Yes Yes

Knowledge held, management guided by
specially trained individuals Frequently Frequently

Successes and failures of management
practice can be observed Yes Yes

Rights and responsibilities for
management are contingent on
successful management Often Often
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current global financial crisis is less a failure of economics or our understanding
of the system per se, than it is a failure of managers and management systems. He
suggests that managers acted in such a way as to bring about the current global
financial crisis because our best schools of management trained them to do so.
They acted—despite other, contrasting social values—on current social norms of
profit, greed, and a peculiar interpretation of leadership versus ‘‘community-
ship’’ (Mintzberg’s term).

For our purposes, we can define Management as a set of actions taken to guide
a system towards achieving desired goals and objectives, usually subject to a set
of externally imposed constraints (such as cost, other values to be protected, etc.).
In this system, the Managers are those who design and/or carry out those actions.
A Management System is the sum of these actions, the goals and objectives, the
process through which they are legitimized by social norms, values, and
institutions, and the actors involved in carrying them out. These definitions
should apply equally to management in both modern and traditional societies.
To the surprise of some people, resource and environmental management is
mostly about the regulation of human behavior in relation to the environment,
rather than direct manipulation of the environment per se. For instance, this
typically involves issues such as harvest limits and seasons, restrictions on
harvest technology, regulation of the use of water resources or release of
pollutants into the water, road construction standards, and so on. Increasingly,
resource management also involves managing the land-use planning processes
that determine where various kinds of human activities will take place.
Formalized rules about the ‘‘right’’ way to interact with resources are common
in traditional societies and are direct parallels to these examples of regulation of
human behavior in western societies (e.g., Berkes 2008; Turner and Berkes 2006;
Deur, Turner et al., Wyndham this volume).

Who is a manager? Some might consider managers only as the highly trained
(often professional) cadre of decision makers in the management system. I am
using the term more generally here to refer to all the actors in the system. The
Rarámuri children who move livestock from fields to shelters on a daily cycle so
that manure can be collected as fertilizer (Wyndham, this volume) are managers.
So are the Klamath and Modoc people who used fire, special harvesting
technologies, weeding, and transplanting, to increase the productivity of black
huckleberry (Vaccinium membranaceum Douglas ex Torr.), yellow pond lily
(Nuphar polysepalum Engelm.), and yampah (Perideridia spp.; Deur, this volume).
The broad idea of a management system as defined above suggests that we need
a broad, inclusive definition of who the managers are. While the term is often
applied to the professional or decision-making levels of the management system
in western societies, we need to include those who are active in carrying out the
decisions on the ground (or the water). It is important that our concept of
‘‘manager’’ be able to apply equally to all those involved in both making and
implementing decisions across the spectrum of management contexts. Two
examples illustrate this. In these two examples, the managers need to be
considered not just as those who interpret social norms in a codification of
acceptable practice, but also those who implement that codification in what
actually happens on the ground.
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First, Rosen (1995) describes the social response to environmental change in
early Bronze Age Canaan. This was a complex, hierarchical, social system with
elaborate agricultural practices that could be finely tuned to the year-to-year
environmental variation (especially in rainfall) characteristic of the dry
ecosystems in which the agriculture was practiced. Rosen ascribes the eventual
collapse of the Canaanite society to its inability to effectively mobilize societal
resources to deal with a more major, long-term shift towards a drier climate. Key
among her explanations for this collapse is the social discontinuity between the
farmers, who had management tools for adapting to drier conditions, and the
social elites, whose demands for resources prevented farmers from engaging
those adaptive mechanisms. Rosen concludes that the downfall of the family-
farm based agricultural sector became a major threat to the stability of the society
as a whole. The managerial elite, by not including the needs of the small-scale
farmers in their conception of the ‘‘management system’’ engineered the rigidity
of their society and its eventual demise.

Second, when I was a member of the Scientific Panel for Sustainable Forest
Practices in Clayoquot Sound (e.g., Scientific Panel 1994; Lertzman 2006;
Lertzman and Vredenberg 2005; see Conclusions for a brief description of the
Panel), we did a field visit which involved driving along a newly built road that
crossed steep, rocky, difficult terrain, and of which the company involved was
quite proud. Clayoquot Sound is a wet temperate rainforest ecosystem and the
control of the flow of water associated with cut areas and roads is a key issue
related to landslides and the consequent loss of terrestrial and aquatic
productivity (e.g., Scientific Panel 1995a). Over a several kilometer stretch, the
road engineer on our team stopped to inspect each culvert we passed to assess its
function. Most culverts were not functioning as intended, either because they had
been installed improperly, had been damaged in installation, or had not been
maintained since installation. Despite an enormous, detailed, and carefully
designed regulatory environment, with strict standards on roads and culverts,
the success of the system depended on the knowledge, skills, and commitment of
the crew installing culverts along the road. Without including these people in our
understanding of the management system, it is doomed to failure. Notably,
subsequent, very successful changes to the management system did include
‘‘buy-in’’ from such workers as a critical element of their success (Bunnell et al.
2009). Similar parallels could be made in the relations between fisheries scientists,
regulatory agencies, and the fishermen who must implement regulations about
fishing gear, locations, timing, and by-catch (e.g., Cox and Kronlund 2008; Smith
et al. 1999).

The goals and objectives of management systems, whether traditional or
western science-based, are diverse and are determined by their societal context.
They include commodities, food, trade products, technology, conservation, and
ecosystem health. In both modern and traditional societies, the products of
resource management are used both for personal consumption and for trade.
Managers generally ‘‘manage’’ to achieve goals or targets that are set outside the
management system by societal norms and values. In evaluating a management
system, a key question becomes whether we should evaluate the system solely by
whether those goals and objectives are successfully achieved or whether we think
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the goals and objectives expressed were ‘‘correct’’ or appropriate. This question
is particularly relevant to discussions of past management systems where societal
norms and knowledge were different than those of today. The issue dominates
discussions of whether past traditional societies’ approaches to resource
management qualified those people to be considered conservationists or not
(e.g., Hunn et al. 2003; Krech 1999, 2005; Smith and Wishnie 2000). The question
of how we evaluate past management actions, however, also applies within the
context of modern, science-based management. Many practices were undertaken
with the best of intentions, given current understanding, that have subsequently
been shown to be ecologically damaging (e.g., removal of woody debris from
stream channels or the dispersed patch cutting system in the US Pacific
Northwest; Cissel et al. 1999; Sedell and Froggatt 1984).

Some may be concerned that it is inappropriate to apply modern concepts
and terminology of management to traditional management systems of the
present and the past. However, it is clear that the parallels between managers
across societies are very strong and the empirical and adaptive aspects of
knowledge development in traditional resource management systems are similar
to what we expect from a science-based process (e.g., Berkes 2008; Berkes et al.
2000; Turner and Berkes 2006). Furthermore, a significant body of research on
common property resources and their regulation and management emphasizes
the ubiquity of formal and informal systems of social controls on how access to
and use of public or community resources is regulated in various societies (e.g.,
Dietz et al. 2003; Feeny et al. 1990; Johannes 1981; Klee 1980; Ostrom 2009; Ostrom
and Nagendra 2006; Turner et al. 2005; Williams and Hunn 1982). This literature
also focuses attention on the emergence of sustainable systems from a diverse
range of regulatory approaches; natural resources in traditional societies were
not simply subject to degradation via Hardin’s tragedy of the commons (Feeny et
al. 1990). Here, I will examine concepts of management and management systems
in the context of both traditional indigenous societies and those based on
positivist western scientific traditions, with a focus on the parallels between the
two. Consistent with Lepofsky (this volume), I will refer to the traditional resource
and environmental management systems of indigenous peoples as TREMS. The
management systems of modern, industrial societies will be referred to as
Western Science Based-Management Systems (WSBMS).

From ‘‘Management’’ to ‘‘Management Systems’’: Transformation of the
Core Paradigm

If avoiding population declines, species loss, erosion of ecosystem services,
and degradation of environmental quality in general are the criteria for a
successful management system, then modern resource management systems
cannot be considered successful. Beyond the obvious public issues such as
extinction, loss of habitat for late seral species, toxic pollutants, and threatened
water supplies and quality, there has been a substantial discussion in the formal
literature about the failures of resource management to achieve its core objectives
(Acheson 2006). Holling and Meffe (1996) characterize the ‘‘pathology of natural
resource management’’ as the loss of system resilience when natural variability is
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truncated by management actions—and they ascribe this loss of variability as an
almost inevitable consequence of the command and control structure of modern
resource management systems. Similarly, Ludwig et al. (1993) asserted that
resources are almost inevitably overexploited by modern, science-based
management systems through a combination of the inherent complexity of the
physical and biological systems driving resource dynamics and the social and
economic systems driving resource exploitation. This perspective has been
supported and expanded upon by a series of more recent large-scale assessments,
especially of marine systems (e.g., Hilborn et al. 2005; Jackson et al. 2001; Worm
et al. 2006). This approach, however, need not only apply to modern
management systems—it seems to fit well with Rosen’s (1995) description of
agriculture in Bronze Age Canaan (and potentially many other systems;
Diamond 2003).

While modern managers have often failed to achieve even the relatively
simple objective of regulating a sustainable harvest of a renewable resource, there
are many cases of excellent, sustainable management of harvested populations
(e.g., Hilborn et al. 2005; Rosenberg et al. 1993). However, the problems facing
our modern management systems are much more challenging than just setting
harvest levels for managed populations. Sustainability is not just a question of
‘‘sustained yield’’ (e.g., Ludwig et al. 1993), but of managing the ongoing trends
in a much larger set of resources, environmental services, and values. A forest
manager must be concerned not only with determining how many trees to cut of
what kind and with what silvicultural system, but also with how to provide
habitat for fish and wildlife, non-timber forest products and how to manage
water quality and quantity, recreational opportunities, cultural heritage, and
carbon budgets. All of this, however, is subject to differences of opinions among
diverse groups of stakeholders and other variables that drive the entire context
for management, such as changing climate.

This kind of management problem with multiple, often conflicting objectives,
significant uncertainty in action-response causality, and complex underlying
social and ecological dynamics has been characterized as a ‘‘wicked problem’’
(Ludwig 2001; Rittel and Webber 1973; Shindler and Cramer 1999; Wang 2002). In
forestry, for instance, the basic methodology for determining sustainable yields is
relatively straightforward (compared to, say, fisheries, where the subjects are
harder to find and are mobile). However, many problems in forestry today are
inherently wicked (e.g., Bunnell and Dunsworth 2009), not because of challenges
in meeting the classical issues of resource productivity and harvest rates, but
because of the complex background of multiple environmental and social values
and services inherent in forest ecosystems—and how they are responding to
complexly changing social and biophysical environments.

Collectively, these problems have led some to declare ‘‘the era of
management is over’’ (Ludwig 2001) or at least to pose the question of whether
this may be so (Wang 2002). However, what is really being rejected is the notion
of ‘‘management’’ as a deterministic sequence of actions to achieve a simple,
restricted set of goals and objectives, such as a maximum sustained yield
(Ludwig et al. 1993). Instead, what is needed is closer examination of what I
defined above as a Management System—the sum of all the actions, the goals and
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objectives, the process through which they are legitimized by society, and the
actors involved in carrying them out. In response to the critiques of the late 20th-
century model of scientific management of presumed deterministic systems
(Holling and Meffe 1996 Ludwig 2001; Ludwig et al. 2001; Rittel and Webber
1973), we need a view of management systems that recognizes the underlying
complexity, dynamics, diversity, and stochasticity of both the biophysical
systems and the social systems that are part of the problem (e.g., Ludwig et al.
2001; Folke et al. 2004; Wang 2002). We need a conception of ‘‘management’’
wherein the managers and the system being managed are seen as interacting
elements of the same larger system.

This is a perspective that has been pursued vigorously by those interested in
understanding the mechanisms of resilience in coupled social and ecological
systems (e.g., Liu et al. 2007; Ostrom 2009; Ostrom and Nagendra 2006). It is also
a perspective on the place of humans and their actions that is remarkably
consonant with that of indigenous cosmology, where managers are not seen as
inherently separate from the managed system and ‘‘respect’’ is due to all parts of
that system irrespective of their utilitarian value (Turner and Berkes 2006).
Indeed, the idea of Ecosystem Based Management (e.g., Grumbine 1994), the
latest concept in WSBMS to attempt this kind of holism and integration in a
management context, has been equated to the Nuu-chah-nulth concept of
‘‘Hishuk Ish Ts’awalk’’ (‘‘everything is one’’; Science Panel 1995a,b).

Clusters of Related Concepts – Management, Conservation, and Stewardship

There are several terms that are used in the context of both traditional and
modern resource management and often form a tangle of concepts in discussions.
All fall under the rubric of management systems as I have defined them—and
they are differentiated on the basis of the objectives of management. Resource
management overall is, in principle, value neutral in that it is intended to achieve
goals and objectives provided to it by its societal context. The job of management
is to manifest in practice the normative values of society that are reflected in
policies, plans, and accepted behaviors. However, conflicts about management
are frequently generated because various distinct communities in a society differ
in their values in relation to natural resources and thus the management practices
and approaches they desire. In societies with WSBM, these differences are
reflected in the dynamics of how information is used in the policy formation
process that directs management planning and practices (Lertzman et al. 1996b).

In practice, there is also significant variation among individual managers in
implementing even the same set of rules, based on the training, personal values,
intent, and the management context of those involved. This is true even in a
highly prescriptive management context such as under the British Columbia
Forest Practices Code (British Columbia Ministry of Forests 1994, 1995) and
similar regulatory environments. There is always room for enthusiastic and
committed practitioners to go beyond minimum standards—and for others to
just barely meet those minima. We see this kind of variation reflected in the
voluntary choice of corporations and individual professionals to meet rigorous
externally defined environmental and social standards such as Forest Steward-
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ship Council Certification (Cauley et al. 2001; Taylor 2005). There is a parallel in
this pattern of variation among individuals in TREM in that there was and
continues to be substantial variation in training and knowledge in traditional
societies. Some individuals were/are better trained and better embody
traditional values and norms than others, and thus may have the knowledge
and ability to manage to a higher standard. I suspect that in all societies,
management mostly inhabits the domain between the ‘‘minimum socially
acceptable standard’’ and the ‘‘best possible’’ standard, as defined within their
particular social context.

There is nothing inherent in the idea of ‘‘management’’ that implies an
objective of sustainability or conservation. If ‘‘management’’ embodies values
and norms determined by its social context, then to the extent that they follow
social norms, the goals of a management system may legitimately not include a
‘‘conservation’’ ethic. If a society values commodity production over conserva-
tion, then we will see management systems develop that reflect this, such as the
large-scale, industrial clearcutting of temperate rainforests in western North
America or industrial grain farming in the mid-continent. A management system
as a whole can reflect largely commodity or utilitarian values despite the fact that
the loggers and farmers participating in management may be keen conserva-
tionists. Clearly, this can emerge even in societies, such as our own, that also have
a conservation ethic as part of our norms (e.g. the Endangered Species Act in the
US, the Species at Risk Act in Canada). We can see a similar phenomenon in
traditional societies where, despite potential evidence for some kind of
conservation ethic or management practices supporting sustainability, long-term
environmental degradation was a consequence of the overall management
system (e.g., Johnson et al. 2005; Lepofsky et al. 1996; Rosen 1995). In some cases,
there is evidence that the managers on the ground, such as Rosen’s Canaanite
farmers, had the tools to adopt more conservation-oriented approaches, but were
unable to do so because of social controls by the elites in their society.

Somewhat similarly to Mintzberg’s economic managers, who by following
the rules of behavior and upholding the values that society has laid out for them,
have managed us into a global economic decline, resource management
professionals (in the broadest sense of the term) and the institutions in which
they participate have ‘‘managed’’ us into a global environmental catastrophe.
This is despite the best efforts of enormous numbers of individuals to do the very
best job they can as part of a management system which operates under a
‘‘wicked’’, mixed set of conflicting goals and objectives which, to some extent,
must inevitably have led us along this path.

In contrast to the idea of management more generally, ‘‘stewardship’’ has a
clearly implied embedded context of values in relation to the resource. While
managers can ‘‘manage’’ to achieve whatever objectives society has given them,
stewards always have an obligation to the resources or ecosystems themselves.
The idea of stewardship is very consonant with traditional resource management
principles (as described by Berkes 2008; Turner 2005; Turner and Berkes 2006).
Professional codes of conduct for resource managers often embody stewardship
as a value and professional obligation, for instance, the Association British
Columbia Professional Foresters (http://www.abcfp.ca/regulating_the_profes-
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sion/bylaws/code_of_ethics.asp). Stewardship implies that human uses are
being managed for, but not to the exclusion of non-human elements of the
ecosystem: stewardship is always concerned with conservation and sustainabil-
ity. The papers in this volume provide many examples of actions in indigenous
societies that, as a part of TREMS, could be considered resource stewardship
(e.g., Deur, Smith, Wyndham this volume).

In the context of this discussion, conservation is one possible objective of
management. Conservation is management that contributes to a goal of
protecting biological diversity, ecological services, and environmental quality
at any of the scales of the biological hierarchy from genes to communities to
ecosystems. Most of the application of conservation science is about how we
build conservation objectives into the management process, how we develop
tools to achieve conservation objectives, and how we can develop policy and
planning environments that support the application of those objectives and tools
(look through issues of the journals Conservation Biology, Ecological Applications, or
Ecology and Society). Conservation is always a form of management—even
declaring an area to be an ecological reserve and putting up a fence to keep out
people is a management action and a choice of a particular ecological trajectory.
In a summary of his substantial body of work (e.g., Krech 1999) on relations
between indigenous people and the environment, Krech (2005:81) states,
‘‘practices are conservationist not because they have sustainable consequences but
because they meet intentionally formulated ends’’ (italics added for emphasis; see also
Smith and Wishnie 2000 for a similar perspective). This situates his view of
‘‘conservation’’ firmly as part of a management system as I have defined it.

Towards a Synthesis of Management Systems: The Gradient of Management

I have argued that there are strong commonalities between management
systems based on western science and traditional management systems. These
commonalities are rooted in many of the fundamental attributes of both types of
systems (Table 1) and can be observed in many of the issues that arise regarding
the relationships between the management systems, the managers themselves,
and their broader social context. TREMS and WSBMS can thus be placed on a
common scale or gradient of the degree of anthropogenic modification of
ecosystems, which illustrates both commonalities and differences among them
(Figure 1). This suggests that TREMS and WSBMS exhibit differences in degree,
not kind. They are not different kinds of things; they are different examples of the
same thing.

This continuity is illustrated in Figure 1. The main axis is the lower shaded
box labeled ‘‘Gradient of Anthropogenic Influence on Ecosystems’’. It extends
from one archetype on the left of ‘‘wild’’ ecosystems, uninfluenced by human
activity, to another archetype on the right, of completely anthropogenically
determined ecosystems. Of course, we understand that both of these archetypes
are unlikely. Many ecosystems that were historically thought to be ‘‘wild’’ have
been shown to have had substantial human influence on their ecological
dynamics—and the most intensively industrial agricultural and forest systems
still have unplanned species and stochastic environmental drivers, such as fire,
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from outside the management context (Bush and Silman 2007; Heckenberger et
al. 2007; Landres et al. 1999; Swanson et al. 1993).

In between, we have a gradient from ecological communities exhibiting a mix
of human and non-human drivers. On the left are those that have been so subtly
shaped by human activities that visitors might not recognize they are
anthropogenic. Deur’s (this volume) description of yellow pond lily and yampah
tending, transplanting and harvesting provides a good example. Lepofsky (1999)
provides another good example with her description of how early European
explorers incorrectly perceived the French Polynesian forest to be a ‘‘natural
paradise’’ from which people had only to harvest, without management effort.
To the right of this middle area are various traditional, more intensively managed
agricultural systems where human intervention has significantly altered a broad
range of system properties (e.g., Conklin 1963; Handy 1940; Lepofsky et al. 1996).

Figure 1 emphasizes the broad middle ground of the management gradient–
the ubiquity of the semi-natural matrix (Lindenmeyer and Franklin 2002). In
western society we tend to focus on a dichotomy of extremes–wilderness or
factory farm–and this has been reflected in a historically dichotomous approach
to conservation policy that focused on parks and protected ‘‘wilderness’’ areas
vs. intensively managed commodity landscapes. We are now, however, more
often emphasizing stewardship in the matrix between the extremes (Franklin
1993; Lindenmeyer and Franklin 2002). Modern western science-based fisheries
and wildlife management typically inhabit this middle terrain of landscapes with
both strong human influences and substantial natural elements. This is an

FIGURE 1. The gradients of management and anthropogenic influence.
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approach much more consistent with TREMS—in which not only is ‘‘wilderness’’
a foreign concept (Anderson 2005; Anderson and Blackburn 1993), but so is the
dedication of a landscape solely to human needs. This perspective is consistent
with the discussion among archaeologists of the diverse middle ground between
hunting-gathering and agriculture (Smith 2001).

There are many examples of management systems that could fit at each point
along the gradient of anthropogenic influence. The second shaded box, above the
first, illustrates one example of such a gradient of management systems. The
gradient of intensification of management and production, from hunting and
gathering to domestication and agricultural systems has been discussed
thoroughly (see Smith 2001 for a review) and is used here to illustrate how it
sits on the gradient of anthropogenic influence—and its continuity with WSBMS.
Specific examples of management practices illustrate this latter point. Prescribed
fire is a land management tool that is used across nearly the entire gradient of
management systems and anthropogenic influence, from classic ‘‘hunting and
gathering’’ systems to industrial forest management (Boyd 1999; Pyne 1997,
2001). Indeed in understanding the role of fire historically in many ecosystems, it
is difficult to separate the human from non-human signals (e.g., Heyerdahl et al.
2007). Similarly, species-, size-, age-, and sex-specific harvesting of both plants
and animals are management activities that span the entire gradients of
anthropogenic influence and management systems.

It is important to recognize that the ‘‘success’’ or ‘‘failure’’ of management
systems from the perspective of sustainability appears not strongly correlated
with either of these gradients. Reviews of diverse management institutions and
governance structures have found failures across the spectrum of types, but have
also found success stories across a broad spectrum of systems (Acheson 2006;
Feeny et al. 1990; Krech 1999, 2005; Ostrom and Nagendra 2006; Ostrom 2009).
No simple rules such as ‘‘private is better’’ or ‘‘common property is better’’ apply
across the board. System stress arising from the sheer level of demand of
population and per capita consumption leads to a greater challenge to
sustainability from populations farther to the right along these gradients. But
as Smith (this volume) argues, that does not mean that those to the left of the
spectrum experienced sustainability merely through low population density or
were not also engaging significant traditional knowledge and complex
management systems to guide their stewardship and manage their overall level
of impact.

Underlying human interactions with their environments across societies and
across the gradients of Figure 1 is the presence of environmental cosmology and
the normative rules of behavior that arise from it (illustrated at the bottom of the
figure). Various authors provide excellent illustrations of this across a range of
coupled social-ecological systems (Deur, Wyndham, this volume; Berkes 2008;
Turner and Berkes 2006). Some might presume that WSBM is free from such
influence, but of course our own management systems and the rules we impose
on them as a society are also conditioned by the structure of our system of beliefs
about right and wrong in relation to the environment. Indeed, there has been a
long discussion of the cultural and ethical roots of our environmental crises (e.g.,
White 1967 and most of those who have disagreed with him examine the ethical
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roots of western societies’ behavior towards the environment) and increasingly,
how such approaches might be used as a tool to bring more sustainability into
human-environment relations (e.g., Nadkarni 2004; Waskow 2000). Similarly
there are social institutions, systems of tenure, rules regulating rights of access
and use, and management responsibility across these gradients (e.g., Johannes
1981; Trusler and Johnson 2008; Turner et al. 2005).

While TREMS and WSBMS can be logically placed on a continuum, there are
significant differences in how underlying cosmologies are expressed in values
about human relations with the environment. While societies generating western,
science-based management systems have many core values about conservation
and stewardship, as expressed in policies, legislation, and the intense public debates
we have seen over the past century, they also have consistently produced
management systems which focus on utilitarian values and the commodification
of ecosystems. This is an approach which seems inimical to core values described in
virtually all accounts of traditional resource management systems—which focus on
reverence and respect for the resources being used and their environmental context
(e.g., Wyndham, Turner et al., Deur, this volume; Berkes 2008, Turner 2005; Turner
and Berkes 2006). These are differences in degree, not kind, but the degree can be
large and the consequences of the differences significant.

Conclusions

As a specialist in resource and environmental management, finding critical
paths to social and environmental sustainability is my primary goal. Given this,
is it useful to focus on an integrated view of traditional indigenous and western
science-based management as I have here? I believe it is not only useful, but
important to do so. Western science rarely has the time-depth of experience in
ecological dynamics that is embodied in TREMS—and when it does, as through
palaeoecological analysis, the resolution of the data is often either too broad or
too fine to easily translate to direct management prescriptions (though see
Landres et al. 1999). Furthermore, western managers often lack the deep cultural
and personal connections to place that are the hallmark of indigenous
knowledge. Alternatively, western science has available to it data, theory, and
analytical tools which are not available to TREMS. A combination of modern
ecological science (including palaeoecology) and traditional knowledge is likely
to have more power as a tool for developing sustainability than is either alone.
Indeed, managers are increasingly required to incorporate both western science-
based approaches and traditional knowledge and management into their plans
and practices (e.g., Horowitz 1998; Michel and Gayton 2003; Scientific Panel
1995a, 1995b). If this integration is to occur, we need a framework where the two
are viewed as complementary approaches in a broad toolkit, rather than
incommensurate systems of values, beliefs, and management practices. Such
integration is a critical element of building management systems that are
ecologically effective and socially legitimate (Pinkerton and John 2008).

In reality, managers on the ground are already making this kind of
integration without worrying about its theoretical implications. For instance,
one of my graduate students is working closely with an indigenous forester who
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manages land for a First Nation in the southern interior of British Columbia. This
forester is trained in western, science-based forest management and interacts
effectively with regulatory agencies and professional organizations in that
context. He also incorporates into his management strategies community
concerns about the effects of forest management on culturally significant plants
and animals, and he is engaged with my student in research to improve his
ability to do so. Garibaldi’s discussion (this volume) of bringing cultural keystone
species into modern management reflects exactly this kind of blending of
traditional and western science-based management systems. Many other such
examples from various cultures and ecosystems can be found in the literature
(e.g., Lertzman 2006; Lertzman and Vredenberg 2005).

Our views of management in both TREM and WSBRM contexts have been
dominated by strong mythology. Western societies have tended to view many
indigenous landscapes as if they were wilderness—that is, without the influence
of human action and at the far extreme of the left of Figure 1. In reality, we know
that many of these existed (and continue to exist) in the broad middle ground of
Figure 1 where human and non-human drivers interact to produce complex,
diverse, and productive landscapes. In contrast, we have imagined that western
science-based management could engineer ecosystems to achieve simply defined
goals and exist beyond the reach of the stochastic dynamics that dominate
natural systems—at the far right of Figure 1. A significant body of research from
both the social science and natural science domains has rejected this myth as a
viable option (Holling and Meffe 1996; Lindenmeyer and Franklin 2002; Ludwig
2001; Ludwig et al. 1993; Ostrom 2009; Swanson et al. 1993). Instead, western
science-based management is being directed towards the same broad middle
ground of Figure 1 where traditional resource management systems exist: where
natural variability and human agency interact (e.g., Lindenmeyerand Franklin
2002; Ostrom and Nagendra 2006).

The challenge before managers in WSBM contexts is to understand and adapt
to this shift in social context, what forest managers in British Columbia refer to as
the ‘‘social license to operate’’ (e.g., Bunnell and Dunsworth 2009). The
opportunity it presents, if we can do so, is that problems that appear ‘‘wicked’’
from the perspective of command and control management (sensu Holling and
Meffe 1996) may become less wicked under a management regime defined by its
integrated approach to social and ecological variability. Thus I suggest that not
only are there structural similarities between TREMS and WSBMS of the sort
described in Table 1, and a common gradient of anthropogenic influence as in
Figure 1, but the two approaches can share a common future as well.

From a research perspective, five key points emerge from this discussion:

1. What is the role of ethnobiology and ethnobiologists? We need to understand
the elements of sustainability in both past and present resource management
systems across a range of societies and in different environments. Ethnobiology
is clearly a critical component of such an endeavor and ethnobiologists are
necessary participants. Ethnobiological knowledge needs to be mobilized as a
tool for building the future of both the cultures whose heritage it represents and
the ecosystems on which those cultures depend.
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2. We need to understand sources of variation in the quality of stewardship at
different scales (individuals, communities, corporations, political jurisdic-
tions) and how these can lead to sustainability in a broader sense. Despite
the similarities I have posited, are there key differences between TREM and
WSBM that account for variation in stewardship? For instance, in many
societies practicing TREM, a high proportion of members were/are involved
in the resource management process through food gathering, cultivation and
other management practices. Does active participation in the management
system and its associated knowledge base bring a greater commitment to
stewardship? Is this correlated with the scale and degree of social
stratification of a society?

3. One of the most significant conclusions to be drawn from the various
empirical assessments of how humans actually behave in relation to their
environments and resources is that we can hold a range of conflicting values
and act on them variably over time. As individuals, communities, and
societies, we can move back and forth along a spectrum from reverence and
respect to utilitarian consumption and commodification, all the while reflecting
values that are present within our social context. For instance, modern North
American society clearly holds core values about conservation and steward-
ship, but the expression of these depends on a complex process of competing
values, interests, and ideas (Lertzman et al. 1996b). This same society can, in one
place and time, produce an icon of stewardship like ‘‘A Sand County Almanac’’
(Leopold 1990) and a paradigm of industrial monoculture. Similarly,
indigenous peoples can hold traditional values and engage at the same time
with WSBM systems that are, at least in part, in conflict with those values. We
have a tendency to dichotomize discussions of these types of situations—either
stewardship and conservation values are present or they are not, a society can
be classed as either ‘‘conservationist’’ or not (e.g., Krech 1999, 2005). The reality
is clearly much more complex. It is thus a central challenge for us as researchers
to understand better the processes through which different values emerge to
dominate among individuals, communities, and societies and how those values
are translated into actions.

4. The scale of societies (sensu Smith and Wishnie 2000) is a confounding
variable in much of this discussion. Is scale the real issue here? Were all
large-scale societies in the past failures at sustainability? Clearly not all
small-scale societies were failures, but nor were they all successes. In what
ways might sustainability be inextricably linked to either the scale of a
society or to the scale of polity at which management authority is allocated?

5. Sustainability is an epi-phenomenon that emerges from many cultural and
ecological contexts—and fails to emerge across a range of conditions as well.
Sustainability across a society is not solely a function of ecological
knowledge, management practices, and the values associated with them, it
is also driven by population pressure and per capita consumption, rates of
environmental change, and a broad range of social dynamics only indirectly
related to the environment (e.g., Homer-Dixon 2000, 2006). We need a much
better understanding of the complexity of how coupled social and ecological
systems develop and persist or fail (Liu et al. 2007).
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From 1993 to 1995 I served on the ‘‘Scientific Panel for Sustainable Forest
Practices in Clayoquot Sound’’. We had 19 members, 4 of whom were Nuu-chah-
nulth elders, selected for their traditional ecological and other cultural
knowledge. The rest of us represented various western scientific disciplines.
We were charged with using a combination of western science and traditional
knowledge to determine forest practices that supported a very high standard of
stewardship. I learned many things from this process relevant to the discussion
here, but I want to relate one event, in particular, from which I learned much
about the relationship between values, management practices, and individual
variation in their expression.

After the panel had been meeting for about six months, we were discussing
aboriginal rights and title in relation to forestry. One of the scientists expressed
concern based on his experience with other First Nations who had used
exploitative and environmentally destructive forest practices. After some
discussion among the elders, Roy Haiupis spoke for them. He acknowledged
that there were indeed examples where First Nations people had done things that
did not live up to their cultural standards about the environment. Similarly, he
noted that it was easy to find examples of places where, based on the western
science tradition, people had engaged in environmentally destructive logging
practices. Roy continued, saying that he did not believe those examples
represented the best of the western scientific tradition—and that the examples
of destructive practices by First Nations did not represent the best of their
tradition either. Roy concluded with what has become an article of faith for me in
this kind of work. We are not here to represent the mistakes and failures of the
past: ‘‘we are here to represent the best of our traditions.’’
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