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Abstract

Rangelands are social-ecological systems that provide multiple ecosystem services, including livestock
production. To sustain the services rangelands provide, it is crucial to integrate rangeland ecology into their
management. However, the reality is complex, as rangeland management reflects human choices and values,
is informed by different kinds of knowledge, and is constrained or enabled by various policy, governance,
environmental, social and economic factors. In this context, how can rangeland ecology contribute more
effectively to sound rangeland management? For ecological knowledge to guide management, it must be
communicated effectively, accepted as valid, and viewed as trustworthy. However, what constitutes “true”
knowledge and appropriate management of rangeland systems is very often contested. Reconciling and
integrating local or indigenous knowledge with scientific knowledge is important for a shared understanding
of management challenges and solutions, but tends to be challenging and unfamiliar for both rangeland
ecologists and land managers. Historical legacies and biases among researchers and land managers can also
create significant barriers to the acceptance and implementation of new ecological insights. The inherent
uncertainty and debate within ecology, while necessary for advancing knowledge, can lead to confusion or
mistrust among managers and policymakers. Additionally, the management implications of ecological
knowledge in a system may not align with the values, objectives, and perceptions of land users or decision-
makers. Integrating rangeland ecology into management thus requires dedicated work and collaboration
between scientists and practitioners at all stages of the process from identifying problems, through co-creating
and integrating knowledge, to finding solutions.

Introduction

Rangelands are social-ecological systems that provide essential ecosystem services, including livestock
production, biodiversity conservation, and carbon storage (Briske & Coppock 2023). Their long-term
sustainability thus requires management based on appropriate ecological principles. Rangeland ecology and
related ecological fields (e.g., vegetation dynamics, herbivore population and behavioural ecology) are well-
developed, and much of this research is motivated by the need to understand and manage the ecological
dynamics of rangelands better. Yet many rangelands across the globe and under a variety of tenure and
management systems are described as mismanaged, degraded and vulnerable to global change, despite
concerted efforts at informing, resourcing and developing their stewardship (UNCCD 2024). The long and
ongoing debate around desertification in arid rangelands is a case in point, with powerful crisis narratives
persisting and driving the policy agenda, and interventions aimed at stabilising inherently variable systems,
despite mounting evidence that the reality is more nuanced (Behnke & Mortimore 2016). I argue that this
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disconnect is not simply a matter of communicating knowledge or educating land users, but reflects deeper
issues related to how knowledge is produced, perceived, applied, and valued by different stakeholders.
Scientific knowledge must not only be disseminated but also accepted, trusted, and considered relevant by
those making management decisions Wilmer et al. 2021). Historical biases, institutional inertia, competing
values and interests, and substantial power differentials between role players further complicate the process of
integrating ecological knowledge into practice (Utter et al. 2021).

When rangeland ecology fails to inform appropriate management

A number of possible scenarios can account for misalignment between rangeland ecology and management.
The first step towards better alignment is to identify which scenario we are dealing with, and the reasons for
it.

1. Lack of uptake because the knowledge is flawed

There is a long and growing list of cases where the ecological knowledge guiding interventions is inappropriate
to the local ecological dynamic, land users’ objectives, or altogether. This includes applying models developed
for different ecological contexts without testing their validity, or applying altogether outdated and disproven
knowledge. For example, the notion that drylands are the result of deforestation by nomadic pastoralists, which
resulted in their climate aridifying, was widely held in the 19th century (Davis, 2016). The solution was
“reforestation” and other interventions such as irrigation to “green” the deserts. These actions have often
caused salinization of soils, lowering of water tables, and invasion of fast-growing exotic tree species such as
Prosopis. Ironically, more often than not the “solution” to the resultant resource degradation consists of more
cycles of the same misguided interventions (Davis, 2016). Land users resist because the proposed interventions
do not work in their context, or because scientists and policy makers make the wrong assumptions about
problems that need to be addressed. Often the historical origin of these pervasive narratives has long been
forgotten but careful analysis reveals flawed logic that has been transmitted uncritically over generations
(Davis 2016; Davis and Robbins 2018).

2. The knowledge is sound, but it is not applied

This is often assumed to be the case when scenario 1 is actually the explanation. In other cases, however, the
ecological dynamic and its management applications are well understood and agreed on, but not applied by
land users. Possible reasons include lack of trust, or misunderstanding; but very often there are economic,
institutional, policy and/or logistic impediments. For example, while flexible stocking approaches are
ecologically appropriate in variable climates, the relative optimality of fixed vs tracking strategies depends on
arange of factors including climate variability, access to markets, property rights regimes, market stability and
prices (Campbell et al. 2006), and requires a supportive policy environment. Land users and policy makers
may also prefer simple, rule-based approaches that aim for stability over adaptive strategies that require
continuous monitoring and adjustment.

3. The knowledge is poorly supported but popular among land users and policy makers

When knowledge is poorly supported, land users are generally less likely to embrace it than policy makers and
advisers; but there are examples where land users adopt management based on poorly or incompletely
supported science. Again, reasons for such a scenario can vary. It may be a case of very persuasive and
dedicated proponents or incentives. The practice may have proven successful in some contexts and applied in
contexts where it is not appropriate; or rooted in tradition but no longer suited to current contexts.

For example, despite scientific criticisms, holistic planned grazing (Butterfield et al 2006) remains popular in
many regions. Its compelling narrative offers a hopeful solution to land degradation, it aligns with ranchers’
economic interests, and it appeals to conservationists and agriculturalists (Bennie et al 2024). Anecdotal
success stories from individual practitioners have reinforced its credibility, even in the absence of consistent
scientific validation (Hawkins 2017). The success of this approach in gaining widespread acceptance highlights
the role of active promotion, personal experience, and economic incentives in shaping management decisions.
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4. The appropriate solution is unknown or uncertain

Sometimes management problems defy current understanding of the system. Fires are known to suppress
woody vegetation, yet a regularly burned rangeland is steadily becoming more encroached. An invasive species
has taken over and nothing seems able to bring it under control. Years of resting have failed to improve the
condition of a rangeland dominated by unpalatable grasses and shrubs. Often the reason is that the situation is
novel — for example, elevated atmospheric CO; has changed the frequency and intensity of disturbance required
to suppress shrubs (Bond & Midgley 2012; Ripley et al. 2022), and the formerly open grassy vegetation would
require management actions that are no longer feasible or economical.

When rangeland ecology informs management

For all of the above possibilities, there is also the possible — and ideal — scenario that the available knowledge
is ecologically sound and is applied successfully, whether in the form of a traditional system that has managed
to maintain its desired features, or in the form of management consciously adapting in response to changing
conditions and scientific input. This raises the question of what the factors are for success, especially if
applying such knowledge means changing land users’ practices substantially.

In the ideal scenario, the land manager understands and trusts the proposed management actions, a scenario
that becomes more likely if they played an active role in identifying the problem and co-producing the
knowledge underpinning the solutions (Wilmer et al 2021). This scenario is also more likely if management
draws on land managers’ existing practices and own knowledge, or is at least compatible with their knowledge
system, and less likely if the management intervention is provided by outside experts with little local
knowledge. Local knowledge can also help bridge separate and at times antagonistic fields of scientific
knowledge, as in a case where herders’ knowledge of cattle foraging behaviour helped integrate rangeland
ecology (concerned with animal nutrition) and conservation ecology (concerned with avoiding biodiversity
loss) by developing herding strategies that harmonized these different objectives (Molnar et al 2020).

The inherent uncertainty and debate within ecology, while necessary for advancing knowledge, can lead to
confusion or mistrust among managers and policymakers. Success in solving management problems is more
likely if risk and uncertainty are (or are perceived to be) low, or at least balanced by the benefits; land users in
an already precarious economic situation, and who lack reliable safety nets are likely to be more risk averse
and wary about adopting management practices that they have no direct experience of. Land users who have
the agency and resources to implement the changes are more likely to adapt and succeed; communally managed
rangeland with poorly functioning governance institutions, or where conflicts over land use exist, face much
greater challenges, especially where factors such as dispossession, resettlement or constraints to mobility have
heightened local conflicts over resources (Vetter 2013).

Ideally, management actions yield benefits quickly, providing the feedback that stimulates their continued
implementation. The unpredictable and climatically variable nature of many rangelands tends to obscure trends
and can cause setbacks (or apparent success in a good year that is not sustained in other years) and this can
make evaluating and adapting management challenging. Rangeland ecologists can draw on data and literature
from long-term studies to provide evidence while designing local studies and the communication around them
in ways that are appropriate to their dynamic nature.

Integrating knowledge systems, knowledge co-creation and transparently negotiating trade-offs
Despite this complexity, a few general important lessons emerge.

1) It is important to be clear about the objective(s) of the land management and to ensue that the solutions
actually aim to achieve these. This requires a common shared understanding of the social and ecological
dynamics and constraints of the rangeland system, and achieving this requires sustained engagement, trust, and
knowledge co-creation (Wilmer et al 2021).

2) Trade-offs are inevitable (e.g. plant biodiversity vs beef production vs carbon sequestration) and need to be
transparently addressed. Misleading narratives of unrealistic win-win scenarios may impress donors and the

26
© 2025 PROCEEDINGS OF THE XII INTERNATIONAL RANGELAND CONGRESS



WORKING TOGETHER FOR OUR GLOBAL RANGELANDS FUTURE

global public but can leave pastoralists losing out to carbon forests or “fortress” conservation (Fleischman et
al. 2021).

3) Different stakeholders and role players often have very different objectives and understandings of the
ecological dynamics of the system; differentials in economic and political power often influence which
objectives and paradigms hold sway, and these are very often not the pastoralists’ own objectives or knowledge
system, leading to failed or unsuccessful implementation (UNCCD 2024).

Reconciling and integrating local or indigenous knowledge with scientific knowledge is important for a shared
understanding of management challenges and solutions, but tends to be challenging and unfamiliar for both
rangeland ecologists and land managers. Rangeland users — such as pastoralists, ranchers, and indigenous
communities — rely on experiential and traditional knowledge systems that may differ from scientific
interpretations. These knowledge systems may be rooted in cultural practices and long-term observations of
the land, but which almost everywhere have had to adapt to drastically changing circumstances including
climate change, land dispossession, restriction of mobility, stock reduction schemes and other interventions.
Successful integration of ecological insights into practice thus requires active collaboration starting with
problem identification, an openness to multiple knowledge systems, and an appreciation for the values and
constraints that influence land users’ choices (Utter et al. 2021; van Ewijk and Ros-Tonen 2021). The
International Year of Rangelands and Pastoralists (IYRP) aims to address these issues, through raising
awareness of the diversity and value of different pastoralists systems, and by giving greater voice and
prominence to pastoralists and the organisations that represent and support them.
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