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Regnan has a long and proud history of providing insight and advice to investors with an 

interest in long term, broad-based or values-aligned performance.

Since its inception, Regnan has grown into a globally recognised responsible investment 

leader. We support some of the world’s most influential investors, investor networks and 

responsible investment initiatives.

Since 2019 Regnan, has expanded into investment funds management. More information is 

available at www.regnan.com
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Reframing the case: from ‘biodiversity, nature, and ecosystems’ 

to in investor stewardship 
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We propose the concept of "biocultural resilience" to 

integrate insights from systems and resilience science 

and political ecology. This approach recognises the 

inter-relatedness of nature and society/culture and 

emphasises the importance of diversity, adaptability, 

and self-organisation in promoting functional integrity in 

systems. 

Our recommended principles call for complex adaptive 

systems thinking; enhancing response diversity and 

functional redundancy; managing connectivity; 

continuous monitoring and learning; and actively 

considering socio-cultural systems and traditional 

knowledge.

Our intention is that this is a living framework that will 

evolve in application. As you consider these principles in 

your practice, we encourage you to join the 

conversation and share your stories, feedback and 

ideas.

Purpose of this research

Most of the world’s economic activity depends in some 

way on nature. Yet efforts at conservation have 

historically fallen short of their goals. 

An accelerating loss of biodiversity and deterioration of 

ecosystems now threatens the stability of economic, 

environmental, social and political systems. 

Fortunately, there is growing dissatisfaction with the 

current state of affairs and a growing momentum among 

policymakers, asset owners and asset managers to 

rethink their stewardship of the planet's natural systems.

In this report, sustainable investing leader Regnan 

develops a new set of guiding principles for effective 

stewardship of biodiversity, nature and ecosystems.

Our research reveals that historical failures in 

conservation efforts stem from: 

• A flawed assumption of equilibrium in ecosystems

• A narrow framing of ‘nature’ that separates the 

natural world from its human inhabitants

• Exclusion of traditional knowledge

• A conservation approach that exacerbates inequality 

Our recommended approach takes an explicit finance-

anthropogenic lens. We aim to enhance the ability of 

people and environments to adapt over time to 

disturbances, disruptions, uncertainties, vulnerabilities 

and risks, while remaining within critical thresholds that 

sustain a system’s functioning. 

This enables socio-economic systems to operate in 

more predictable environments and reduces inherent 

disruptions to socio-economic and business operations, 

ultimately facilitating more predictable and stable 

investment outcomes.

Oshadee Siyaguna
Senior Thematic Investment Analyst

oshadee.siyaguna@regnan.com

mailto:oshadee.siyaguna@regnan.com
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In our view, the existing finance sector frameworks do 

not sufficiently account for this systems view. 

Rather, they exhibit characteristics more akin to 

traditional natural resource management: 

• They separate ecological systems and socio-political 

and economic systems, which in reality are highly 

interconnected. Nor do they consider and integrate 

feedback loops. This means that frameworks do not 

adequately explore or recognise mutual 

interdependencies between society and the 

environment;

• There is a noticeable bias towards an ecological view 

(ecological science, ecological economics) which 

omits diverse epistemologies. This absence of a 

multidisciplinary approach leads to responses that 

are ultimately sub-optimal on the ground;

• They do not account for the contested nature or 

political and power aspects of biodiversity, nature 

and ecosystems.3

Historically, conservation efforts in biodiversity, nature 

and ecosystems have failed to achieve their respective 

goals at policy and state level. 

Our analysis in this report suggests these failures are 

primarily due to:

• A flawed assumption of ecosystems as inherently 

stable or at equilibrium

• Not adequately taking a complex adaptive systems 

view including the consideration of interdependencies 

and feedbacks with socio-political and economic 

systems

• A narrow and flawed framing of ‘biodiversity, nature 

and ecosystems’, which conceptually separates 

people and nature 

• An approach to conservation which often 

exacerbates inequality

• Exclusion of traditional knowledge systems and 

social sciences as they relate to ecosystems 

management. 

This kind of approach has proven to be sub-optimal at 

best – and counterproductive at worst.

We also see challenges in implementing effective 

stewardship of biodiversity, nature and ecosystems at 

the issuer level, consistent with issues highlighted in the 

PRI’s paper Active Ownership 2.0,1 highlighting the need 

for effective policy interventions. 

These challenges originate from:

• A lack of holistic regulations which govern the 

commons of biodiversity, nature and ecosystems. 

This may incentivise exploitation of these commons, 

notwithstanding the potential for greater harm to 

societies, economies and markets

• A lack of effective mechanisms to effectively 

internalise externalities associated with exploiting 

these systems as a means to incentivise their 

safeguarding. While dependencies and impacts at 

the issuer level can be decoupled, particularly in the 

short-term, these relationships will ultimately become 

visible at the systems level.2 The net result for 

investors can be negative when the costs across the 

rest of the portfolio, market or economy outweigh the 

benefit to an individual company.

1.https://www.unpri.org/investment-tools/stewardship/active-

ownership-20

2.the impacts on ‘biodiversity, nature and ecosystems’ from a given 

company’s activities may not result in direct and immediate risks to 

the company but have impacts to other agents in the system. For 

example, an industrial company may discharge pollutants to a 

water system downstream, which may not impact the company’s 

direct operations (including water extraction from upstream) but will 

impact water quality and biodiversity, which negatively impacts 

water users downstream.

3.See Nature Vs people and Whose nature, whose knowledge? 

sections of this document for more information
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Given these shortcomings, we propose a set of guiding 

principles to supplement current thinking. 

Our recommended approach takes an explicit 

finance-anthropogenic lens. We aim to 

enhance the ability of people and environments 

to adapt (cope and recover) over time to 

disturbances, disruptions, uncertainties, 

vulnerabilities and risks while remaining within 

critical thresholds that sustain a system’s 

functioning (Walker, et al. 2004) (Folke, et al. 

2010) (Ungar 2020). 

This enables socio-economic systems to 

operate in more predictable environments 

and reduce inherent disruptions to socio-

economic and business operations, 

ultimately facilitating more predictable and 

stable investment outcomes.

4. Adapted from Davila, F., Plant, R. and Jacobs, B., 2021. Biodiversity 

revisited through systems thinking. Environmental Conservation, 

48(1), pp.16-24. (Davila 2021)

5. “a process by which individuals develop cognitive maps of their 

environment” (Ring and Rands 1989)

These principles prioritise best practice over best 

fit4 in light of the constraints faced. 

In our view current frameworks and tools prioritise best 

fit over best practice, given investors are still in the early 

stages of sense-making5 in a field characterised by the 

slipperiness of concepts and language, fuzziness of 

logic, inability to standardise metrics and data and the 

recent rapid dissemination of information. 

While a best-fit approach may provide tools and 

solutions applicable for specific contexts (quickly and 

easily), an evolving best practice approach would 

provide an opportunity to continually adapt and innovate 

to changing contexts in biodiversity, nature and 

ecosystems more holistically (more robust and 

enduring) (Davila 2021). 

We also caution that best-fit approaches which do not 

consider feedback loops may, while well intended, 

cause unintended harm at a systems level. 

In developing the concept of “biocultural resilience” 

we see room to integrate aspects from systems and 

resilience science and political ecology to inform and 

advance our approach. 



Why “biocultural resilience”?

Biocultural in that it moves on from a reductionist and 

dualistic view of nature as separate to people to one that 

views nature and society/culture as interrelated. 

Resilience in that a system’s diversity of patterns, 

functions and processes enable it to learn, adapt and 

self-organise to cope with shocks while keeping its 

functional integrity. 

Our aim is to integrate acknowledgement of the complex 

nonlinear interactions within, and between, nature and 

society/culture and bring together insights from physical 

sciences and social sciences to develop equitable ways 

of tackling challenges to enhance biocultural resilience.

We argue successful stewardship interventions in 

biocultural resilience should:

I. Recognise and operationalise complex adaptive 

systems thinking to holistically understand systems 

relationships 

II. Enhance response diversity and functional 

redundancy in systems and sub-systems (species, 

landscapes, knowledge, stakeholder groups etc) 

III. Understand and manage the strength and structure 

of connectivity within biocultural systems to 

safeguard against disturbances by facilitating 

recovery or by constraining locally the spread of a 

disturbance (rather than focusing on a singular 

linear intervention).

IV. Continuously monitor, learn and respond to new 

information to maintain desirable regimes. 

V. Recognise that the landscapes we see today are a 

result of long-standing interactions with people. 

VI. Actively consider socio-cultural systems and 

acknowledge traditional knowledge and the role of 

local communities as stewards of biocultural 

systems

6



Here we introduce key concepts upon which

our principles are founded.

Biocultural approach

Our conceptualisations of nature and the relationship 

between human societies and nature shape the way we 

see the world and our actions towards it (Adams, et al., 

2008). 

Debate around this mainly revolves around the place of 

humans in nature. Distinctions made to separate humans 

and nature are somewhat artificial and arbitrary (Berkes 

2002) – viewing nature as something out there that 

humans are not part of but merely impact, extract, 

conserve or protect. But people have been active in 

changing and managing nature for tens of thousands of 

years (Adams, et al., 2009) (Rangan 2022), which means 

that it’s impossible to extract nature from people. 

This is important, because once we frame nature and 

people as inextricably linked, our actions towards it can 

be framed to achieve a symbiotic relationship between 

biological and social systems to a achieve a sustainable 

future for humans and the rest of nature. Put simply, the 

earth does not have a pre-set ideal of what it wants to be, 

but humans have an interest in ensuring that the systems 

are stable and useful so that societies can flourish and be 

productive in the future. 

Hence, we introduce the concept of a biocultural 

approach, to explicitly acknowledge that biodiversity, 

nature and ecosystems are inextricably linked to culture, 

societies and people. 

A biocultural approach to biodiversity, nature 

and ecosystems bridges gaps in approaches 

which separate people and nature. It frames 

efforts as being directed towards sustaining 

the stability of socio-political-ecological 

systems in perpetuity (ie seeking to maintain a 

system supportive of human existence).

A biocultural perspective enables us to incorporate 

concepts from the field of political ecology,6 an 

interdisciplinary area of study originating in the 1980s 

that applies the tools and theories of political economy 

to environmental issues. One of the key tenets of this 

field is that understanding ecological change requires an 

examination of the political and economic institutions 

and structures in which it occurs. The analysis is 

centred on the broader context, notably the interplay 

between nature and society. 

The approach adds to our guiding principles by 

providing insights into political economic perspectives, 

power dynamics, politics and equity. Investor and issuer 

attention to these crucial aspects would ensure that 

stewardship activities are equitable, garner critical 

support from a multitude of stakeholders and are robust 

and enduring. 

6. Key reading: Robbins, Paul. Political ecology: A critical introduction. 

John Wiley & Sons, 2019.
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The resilience approach 

We adopt guiding insights from the resilience approach.7 

(Carpenter, et al. 2012) (Walker, et al. 2004) 

“Resilience is the capacity of a social-ecological system 

to absorb or withstand perturbations and other stressors 

such that the system remains within the same regime, 

essentially maintaining its structure and functions. It 

describes the degree to which the system is capable of 

self-organization, learning and adaptation.” ("Resilience 

Alliance" 2023)

The resilience approach acknowledges that people are 

a part of the natural world and that societies depend on 

and impact ecosystems continuously at multiple levels. 

As such, resilience is a property of social-ecological 

systems. As resilience is enhanced, systems can better 

tolerate disturbances without collapsing.  

In taking this approach we encourage 

investors and issuers to think about resilience 

(previously ‘biodiversity, nature and 

ecosystems’) as more than simply counting 

and protecting a given number of species or 

cultures that exist or existed, and instead 

fundamentally understand how they interrelate 

and how those relationships contribute to the 

overall resilience of a system. 

In doing so, we also encourage investors and 

issuers to challenge current thinking of merely 

reversing biodiversity loss, but to think about 

what actually maintains resilience in a system. 

If biodiversity loss, or indeed any diversity, is 

to be reversed back to a prescribed level, to 

have cogent and deliberate reasons to justify 

those desires and linked to resilience.8

7. Key reading: Holling, C.S., 1973. Resilience and stability of ecological 

systems. Annual review of ecology and systematics, pp.1-23.; Foin, 

T.C. and Davis, W.G., 1987. Equilibrium and nonequilibrium models in 

ecological anthropology: an evaluation of “stability” in maring 

ecosystems in New Guinea. American Anthropologist, 89(1), pp.9-31.; 

Phillips, J.D., 2004. Divergence, sensitivity, and nonequilibrium in 

ecosystems. Geographical Analysis, 36(4), pp.369-383

8. We also reserve the option to transform systems when they are no 

longer tenable in their current form. 8



How to use our guiding principles for 

stewardship of biocultural resilience

Our principles align with the vision set out by UNPRI’s 

Active Ownership 2.0. They: 

• Are outcomes-focused and geared towards delivering 

positive real-world goals in enhancing biocultural 

resilience 

• Prioritise economy-wide outcomes giving priority to 

systemic and systematic risks and issues rather than 

focussing on individual holdings 

• Encourage collaboration between investors and other 

stakeholders 

For investors, stewardship (UNPRI n.d.) of biocultural 

resilience enhances their ability to manage systematic 

and systemic risks and maximise overall long-term 

value of common economic, social and environmental 

systems, on which clients’ and beneficiaries’ interests, 

and returns, depend.

For issuers, enhancing biocultural resilience enables 

businesses to operate in more predictable environments 

and reduce inherent disruptions to socio-economic and 

business operations. 

Our guiding principles, applicable to both investors and 

issuers, are recommendations for consideration in 

designing and implementing any intervention on 

biocultural resilience. 

For investors these include developing stewardship 

strategies, advocacy, issuer engagement (including 

collaborative efforts with other investors) and investment 

approaches. 

For issuers it includes developing strategies on 

managing biocultural resilience in their value chains, 

areas of operation and stakeholders. 

We see advocacy and engagement as key ways to 

influence biocultural resilience in equity markets. 

Advocacy 

Given the prevalence of systemic barriers to addressing 

many aspects of biocultural resilience, there is a significant 

role for investor advocacy. Advocacy activities should 

consider both policy interventions and market operations. 

Targeted improvements to market wide regulations, norms 

and practices are crucial to advancing enhanced 

biocultural resilience. These advocacy activities include 

contributions to regulatory processes, industry working 

groups and public debate. 

Our guiding principles are broadly consistent with the goals 

of the Kumming-Montreal Global biodiversity framework 

(COP-15).9

Engagement 

The most effective levers for enhancing biocultural 

resilience come from public policy, given its systematic 

nature and implications. But there remains an important 

role for investors engaging with issuers to encourage 

consideration and management of these issues in the 

absence of such responses. This includes:

• Raising awareness of the issue among investee 

companies and seeking effective resourcing, oversight, 

identification and management of associated risks 

(and/or opportunities). This includes where they may 

arise as a result of changes to biocultural resilience as 

well as changes from others within their value chain and 

associated regulatory, litigation and reputation risks

• Seeking adequate consideration of interdependencies, 

within the value chains of investee companies and 

within the biocultural systems with which the interact

• Consider risks to company operations where biocultural 

resilience is not achieved as well as stresses the 

company may itself place on such systems in the 

course of its operations

• Encouraging investee companies to constructively 

participate in public policy discussions and market 

design

9. https://www.cbd.int/article/cop15-final-text-kunming-montreal-gbf-

221222
9



Investing 

While only a small universe of companies directly 

influence biocultural systems (for instance forestry and 

agriculture), a larger universe of companies indirectly 

influence biocultural systems both negatively and 

positively (for instance via pollution and pollution 

prevention and GHG emissions and climate mitigation 

and adaptation efforts). 

If momentum on enhancing biocultural resilience 

(nature, ecosystems, biodiversity and stakeholder 

relationships) continues – including via regulation, 

internalising costs of these systems, litigation and 

increased consumer awareness – we expect market 

growth for companies that provide solutions to enhance 

the resilience of biocultural systems.

If this transpires, issuers that capture opportunities will 

be better placed to create additional value. 

Conversely the risks to companies whose operations 

undermine and challenge biocultural resilience are 

likely to face greater risks which should be integrated 

into investment decision making.

9. https://www.cbd.int/article/cop15-final-text-kunming-montreal-gbf-221222
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Biocultural systems are complex adaptive systems10.  

These systems are not inherently stable or at equilibrium 

but in a perpetually transient state (Hollings 1973). 

Systems are interconnected sets of things (for example, 

cells, trees, animals, cultures etc) that produce patterns 

and behaviours (Meadows 2008). Systems are more 

than their constituent parts; they change over time and 

can have elements added or removed as the system 

evolves. Complex adaptive systems are characterised 

by high level of interconnectedness, potential for non-

linear change, and inherent uncertainty and surprise.

Complex adaptive systems thinking

A complex system is “a system in which large 

networks of components with no central control 

and simple rules of operation give rise to 

complex collective behaviour, sophisticated 

information processing, and adaptation via 

learning or evolution”. (Mitchell 2009)

Reductionist management practices which do not 

appreciate the holistic nature of biocultural systems tend 

to focus on a narrow set of priorities, that may 

inadvertently undermine the sustainability of these 

systems. For example, this kind of thinking led the 

productivity maximisation approach to farming, which 

produced economic development but came at the cost of 

loss of groundwater tables and deterioration of soil health. 

Over time the deteriorating functions of ecosystems may 

ultimately challenge the sustainability of these 

industries11.  

Complex adaptive systems thinking facilitates a holistic 

assessment of ecosystem services, management of 

multiple ecosystem services and trade-offs in an 

integrated way, managing multiple temporal and spatial 

scales and the existence of lags and feedbacks. This kind 

of thinking also allows for uncertainty and supports 

continual learning and experimentation to adaptively 

manage uncertainty, disturbances and surprises. 

Principle I

Recognise and operationalise 
complex adaptive systems 
thinking to holistically 
understand systems 
relationships

11

10. Key reading: Levin, S.A., 1998. Ecosystems and the biosphere as 

complex adaptive systems. Ecosystems, 1(5), pp.431-436.

11. Further reading Regnan paper “Catalysing Sustainable Agriculture 

and Food Production” https://regnan.com/wp-

content/uploads/2021/01/Regnan-Thematic-Research-Catalysing-

Sustainable-Agriculture-and-Food-Production-

FINAL_AU_2020Dec_RIAC.pdf

Levin, 1998



The table below contrasts traditional view of natural resource systems and complex adaptive systems thinking in 

(Schlueter, et al. 2012)

12

Traditional view of natural resource systems Complex Adaptive Systems Thinking

System dynamics are linear and monotonic System dynamics exhibit thresholds, hysteresis

Uncertainty is largely ignored: probability distributions for 

key drivers and decision variables are treated as known

Complexity and uncertainty of biocultural 

systems are explicitly considered: probability 

distributions for key drivers and decision 

variables are highly uncertain, as are outcomes; 

some uncertainties are irreducible

Individual elements can be treated in isolation Complex systems of interacting entities at 

microscale from which macroscale patterns 

emerge

Focus on impact of human behaviour on resource Incorporate reflexive response of humans to 

forecasts and interventions

Actors are rational and have full information and 

computational capacity

Actors have imperfect knowledge, are 

boundedly rational or follow more complex 

decision patterns

Management objectives are based on simple reference 

points

Management involves complex trade-offs

Managed by a command-and control approach, 

management of resource stocks and condition, not wider 

ecosystem

Managed for resilience and adaptive capacity, 

management of stabilising and amplifying 

feedbacks within a broader context



Points to consider in practice

Identify and understand interdependent 

systems and relationships 

Biocultural systems exist and function at multiple scales 

of space and social organisation. These can be seen as 

a series of sub-systems. These sub-systems can be 

interdependent on each other and changes in one will 

have an impact on others. This deliberately goes 

beyond interdependencies within one system (eg

environment), but considers interdependencies between 

and within all relevant systems. This analysis should 

include and consider social, political and economic 

interdependencies. Understanding sub-system 

relationships allow interventions to be mindful of 

impacts to other systems.

Understand/identify relationships across 

multiple spatial scales12

Biocultural systems may not be confined to defined 

spatial/geographic boundaries. As such understanding 

relationships beyond the local vicinity but also across 

jurisdictions and administrative boundaries are 

important to holistically understand relationships and 

interdependencies. 

Understand/identify relevant stakeholders 

and inter-relationships 

Identifying relevant stakeholders is a critical step. It is 

important to not only understand the relationship of 

stakeholders to investee companies but also to the 

broader landscape. This should include understanding 

cultural and historical contexts and the political 

economy. 

Map and understand upstream and 

downstream value chains 

Understanding the value chain is important as risks to 

systems resilience may materialise in sub-systems that 

may be more critically exposed to the value chain.  

13

Acknowledge epistemological plurality13

As discussed in more detail in the ‘Whose nature, 

whose knowledge?’ section (below), acknowledge the 

different knowledge systems different stakeholders 

bring to understanding and operating within the system, 

supporting collaborative knowledge building processes. 

Conduct scenario planning

Creative scenario planning is well-suited for analysing 

biocultural systems, characterised by fundamental 

uncertainties, and conflicting values. The process of 

scenario planning should comprise multiple scenarios 

or plausible narratives that depict how the future might 

unfold. Depending on the available resources and 

objectives of the process, these qualitative storylines 

may be quantified using integrated assessment models. 

Scenarios frequently depict improbable or unexpected 

futures, aiming to facilitate consideration of how critical 

uncertainties could impact the future, thereby expanding 

perspectives, challenging assumptions, and highlighting 

surprising outcomes and opportunities. Unlike other 

approaches to future evaluation, such as forecasting 

and risk assessment, scenario planning explicitly 

considers a range of potential futures rather than 

concentrating on accurately predicting a single 

outcome. 

Further guidance on scenario planning found in 

Millennium Ecosystems Assessment (2005) and Biggs 

et al., (2010) Preparing for the future: teaching scenario 

planning at the graduate level.

12. “Spatial scale is the extent of an area at which a phenomenon 

or a process occurs. For example, water pollution can occur at a 

small scale, such as a small creek, or at a large scale, such as 

the Chesapeake Bay” (Sciences n.d.).

13. “Epistemological pluralism recognizes that, in any given 

research context, there may be several valuable ways of 

knowing, […]” (Miller 2008).



Different ways of doing the same thing, with different 

capacities to respond to different circumstances. 

Diversity is not just about variety (number of species, 

landscapes, cultural groups), but also about balance and 

disparity (Stirling 2007). Balance is introduced to 

account for skewness – variety can be achieved both by 

having a small number of abundant elements and large 

number of rare elements, so not all elements are equally 

represented (Nekola and Brown 2007). Disparity is how 

similar or different the elements are in a given system. 

Redundancy refers to the replication of elements or 

pathways in a system, ie the number of elements that 

perform a given function similarly (Walker 1992). 

Redundancy in this instance offers a form of insurance 

to the system, where the failure of one element in a 

system and the lost function as result can be 

compensated by another element in the system.  

Diversity and redundancy provide options for responding 

to change and deal with uncertainty and surprise, 

increasing the resiliency of biocultural systems.

For example, an ecosystem having different plants 

which can all fix nitrogen but with different abilities 

during drought times or diseases means that the 

ecosystem as a whole can fix nitrogen in different 

circumstances. Similarly, when a team of people are 

solving a problem, diversity of perspectives and 

experience matter as much as individual ability. In both 

cases, diversity and redundancy enhance system 

resiliency. 

Points to consider in practice

Monitor and assess diversity and 

redundancy 

Monitoring and assessing should go beyond general 

measures such as species diversity (which is not always 

a good measure of resilience). Assessment should 

understand species, stakeholders, institutions and 

critical processes involved in maintaining ecosystem 

services, and the ways in which diversity and 

redundancy will affect system resilience. 

Identify instances of low redundancy and 

prioritise those elements 

Important functions or services with low redundancy, for 

example those that are controlled by few species or 

agents, should be prioritised. These elements may need 

to be prioritised for conservation efforts or where 

possible redundancy increased. 

Maintain ecological diversity 

Ecological diversity (with due consideration to balance 

and disparity) increases the resilience of systems by 

affording ecosystems a reservoir of options for diversity 

of response and redundancy. Areas of focus should 

include structural complexity in landscapes, formation of 

strategies to maintain sensitive areas, improving 

connectivity (see “Connectivity” section, below ), 

ensuring landscape heterogeneity and appropriate 

disturbance regimes. 

Principle II

Enhance response diversity 
and functional redundancy in 
systems and sub-systems 
(species, landscapes, 
knowledge, stakeholder 
groups etc) 

14



Connectivity is the extent to which systems and sub-

systems are connected. 

Over-connected and under-connected systems both 

have problems. Over-connected systems can be prone 

to transmitting faults rapidly across the system. Under-

connected systems can be slow to learn and react. 

For example, as seen during the pandemic, an 

overconnected system can be vulnerable to disease 

transmissions, while reducing the connectedness via 

quarantining can reduce the spread of disease. 

However, an under-connected vaccine/knowledge 

sharing system can have the opposite effect in 

managing the fallout from a pandemic. 

Points to consider in practice

Map connectivity and assess impact on 

systems resilience 

Map connectivity (including the use of those 

relationships identified and understood via the complex 

adaptive systems thinking in practice section) and 

analyse the structure (random, nested, modular), units 

flowing across links (information, species, resources), 

and the strength (strong, moderate, weak). Once 

mapped, develop and run scenarios (using scenario 

planning in the complex adaptive systems thinking in 

practice section) to assess how different connectivity 

would affect systems resilience. 

Running scenarios should assist identify elements and 

interactions that are critical and help optimise 

connectivity patterns. 

Principle III

Understand and manage the 
strength and structure of 
connectivity to safeguard 
systems against disturbances 
by facilitating recovery or by 
constraining locally the 
spread of a disturbance.

15



Adaptability is the capacity of actors in a system to 

influence resilience. 

The actions of actors in the system influence the system 

and its resilience. The collective capacity to manage 

resilience determines whether they can avoid shifts to an 

undesirable system regime, maintain or return to a 

desirable regime or transform other sub-systems to 

adapt to the shift so that they can remain productive 

(even if sub-optimally) in an undesirable regime. 

Given the dominance of human actors in socio-ecological 

systems, adaptability is largely a component of socio-

economic actions. 

Systems continually experience slow changes, for 

example increasing globalisation or localisation, and 

shocks, for example droughts, floods, pandemics etc. 

Adaptation is learning, combining experience and 

knowledge, adjusting responses to changing drivers and 

internal processes and continuing to develop within a 

given regime. We see many examples of adaptation 

evolving as physical impacts of climate change 

materialise. 

It is important to understand and manage system 

feedbacks14,  as shifts in desirable and undesirable 

regimes emerge. 

Transformability: the capacity to create a fundamentally 

new system when ecological, economic, political or 

social conditions makes the existing system untenable. It 

includes knowing the limits to adaptation and being open 

to transform when necessary. 

For example, if a river basin is unable to cater to existing 

irrigation schemes and continue as a viable system, for 

the basin to be resilient, changing current land use 

should be on the agenda. Similarly, if engineering options 

for a given town in a flood plain is approaching its limits, 

consideration of moving the town should also be on the 

agenda. 

Principle IV

Continuously monitor, learn 
and respond to new 
information to maintain 
desirable regimes.

16

14. Feedback is one of the major concepts in systems thinking. 

Instead of thinking in a linear way, it recognises that as well as 

one cause (A) leading to an effect (B), B will also affect A in 

various ways. 



Points to consider in practice

Integrated planning across interdependent 

systems 

Informed by a holistic assessment of interdependent 

systems, draw up plans in collaboration with other key 

stakeholders to ensure that key determinants for 

enhancing resilience are adequately considered and 

calibrated, including response diversity, redundancy, 

connectivity and adaptability. 

Learn and Evolve 

Given knowledge of systems is always partial and 

incomplete, and the inevitable evolution of systems and 

inherent uncertainty, efforts to enhance the resilience of 

biocultural systems must be supported by continuous 

learning and experimentation.

Monitor potential exogenous shocks, 

forecasting and early warning systems 

To the extent possible, use modelling, forecasting, risk 

assessments and local knowledge to predict potential 

shocks and design early warning systems, including how to 

disseminate early warnings to other stakeholders. 
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Response and recovery preparation to 

exogenous shocks 

Prepare plans and procedures informed by the monitoring 

process that are up-to-date and have been developed 

collaboratively with all relevant stakeholders. 

Promotion of community capacity for 

preparedness and response to exogenous 

shocks 

Support capacity building and engage local institutions, 

civil society and communities to respond to shocks and 

stressors. 

Active monitoring and evaluation of activities 

Actively monitoring and evaluating activities allows course 

correction as needed. Evaluation of outcomes provides 

lessons.

Integrated planning with up/downstream 

value chains 

Coordination between stakeholders in the upstream and 

downstream value chain will contribute to enhanced 

resiliency of the system as whole. 



“The idea of nature as 'pristine', with complexes of 

species existing in a natural state, matched a view of 

humanity as a destructive force analytically external to 

the natural world. Not only was 'nature' physically set 

apart on the ground (in protected areas), but also to a 

large extent human-created natures were conceptually 

disqualified from consideration as legitimate objects of 

conservation concern.” (William 2007)

People have been deeply entangled with landscapes at 

least since the Holocene (~12,000 years ago) 

transforming landscapes through dynamic relationships 

of co-evolution (Rangan 2022, Fairhead and Leach 

2003). This intertwined relationship means that 

landscapes and indeed areas rich in biodiversity also 

reflect social and cultural values (Cronan 1996, Robbins 

2019). 

Approaches to biodiversity conservation which draw a 

conceptual distinction between nature and 

human/people, abstracting complex ecosystems into 

narrow and simplified scientific terms to optimise 

relations between society and nature, have always been 

problematic (Hays 1959, Demeritt 2001, MacKenzie 

1988, Willems-Braun 1997, Adams and Hutton 2007).

The conceptual division between nature and people 

transpires on the ground with classifications such as 

empty versus inhabited land, or wild versus sown land, 

allowing the separation of native people and nature both 

conceptually and in space. This often leads to the denial 

of rights and recognition of historic human presence in 

those areas. 

The recognition of people’s interactions with nature is 

important as it enables evolving an approach to 

biocultural resilience which can integrate new/old values 

and practices that are socially just and ecologically 

sustainable.

Runte (1990) and Jacoby (2001) point out that until 

recently human occupation in protected areas in the US 

was not acknowledged, Indian heritage was erased from 

maps and indigenous people were suppressed and 

removed from those places by bureaucratic action. 

The Basarwa people in the Central Kalahari Game 

Reserve successfully argued their case in the High Court 

in Botswana, arguing that authorities unconstitutionally 

used powers under the National Parks and Game 

Reserve Regulations, evicted and airbrushed the 

existence of the Basarwa out of the land, under the guise 

of protecting the viability of the wildlife population 

(Bennett 2006). 

The court ruled the eviction of the Bushmen was 

'unlawful and unconstitutional' and that they have the 

right to live on their ancestral land inside the Central 

Kalahari Game Reserve (Roy Sesana Keiwa 

Setlhobogwa and Others v The Attorney General 2006).

Principle V

Recognise that the landscapes 
we see today are a result of 
long-standing interactions 
with people. 
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This should include moving beyond simplistic 

commodification of nature as natural capital to a more 

holistic framing. Framing biodiversity, nature and 

ecosystems as purely technical obfuscates its origins, 

including the deep entanglement with people, and 

consolidates the power to manage these systems in the 

hands of technocrats and key economic actors, 

marginalising local people and their knowledge systems.

Studies show well-intended programs may result in 

inequitable outcomes if the local context, history and 

subtleties are not integrated into biodiversity 

conservation programs. Studies show current 

conservations efforts, including payments for ecosystem 

services and REDD+  – the UN strategy for Reducing 

Emissions from Deforestation and Forest Degradation in 

Developing Countries – have in some instances resulted 

in accelerating and increasing inequity and result in loss 

of access and control for local populations. 

It also means that local stewards of landscapes that are 

biologically diverse and important to systems function 

are kept out of key decision-making processes and 

plans. In turn, interventions to enhance diversity for 

example may not garner local support, undermining the 

viability of the intervention. 

Resource enclosure and appropriation of resources by 

external groups can intensify local ecological and resource 

scarcity which may also set off and/or accelerate conflict 

within and between local communities. 

For example, a REDD+ initiative in Kenya, while attentive 

to equity concerns and benefit sharing, fell short of 

expectations. This was because the project preferentially 

allocated benefits to landowners, however land tenure 

practices in the region, with a history of dispossession, 

meant that majority of local people had little or no land 

entitlement. The concentration of benefits in the hands of 

the social elite in the area exacerbated inequity. (Chomba, 

Kariuki and Sinclair 2016)

In Nigeria, efforts to secure property rights and retool 

governance for REDD+ has resulted in militarised 

protectionism of areas in what the author calls carbonised 

exclusion. The author claims the militarisation achieves a 

number of ends central to Nigeria’s REDD+: firstly, it 

practically demonstrates the government’s power over the 

lands; secondly, the demonstration shows political will by 

the government which ultimately underpins international 

support for these programs; and thirdly (and most 

importantly), it allows the organisation of the forest 

economy in a manner which facilitates access to some 

and curtail access to others. (Asiyanbi 2016)

Asymmetrical power relations can lead to environmental 

conflicts and resistance by locals resulting in struggles for 

control over those resources.

When the local people in and around areas considered as 

important to biodiversity are evicted, marginalised, their 

knowledge ignored and not adequately consulted on the 

changes, they are likely to resist and/or ignore any rules 

and regulations imposed on them. Undermining and/or 

acting in a counterproductive way to the conservation of 

biodiversity itself. 

Christian Kull’s work in Madagascar on the use of fire 

exemplifies these issues. People in Madagascar have 

used fire as a fundamental agrarian tool to produce and 

maintain pasture, turn plant material to mulch, control 

invasive species etc. The locals’ use of fire (slash and 

burn agriculture) has been blamed as the principal cause 

of the loss of biodiversity, with particular focus on the 

enigmatic and endemic lemurs.

Principle VI

Actively consider socio-
cultural systems and 
acknowledge traditional 
knowledge and the role of 
local communities as 
stewards of biocultural 
systems
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However, Kull’s work showed that this account is highly 

problematic: firstly, given the faulty assumption that the 

entire country was covered by forest before human 

settlement (palynological evidence shows that the island 

has been a mosaic of forests, grasslands, and complex 

secondary succession since the last glaciation); and 

secondly, a majority of the primary forest was harvested 

in the 30 years between 1895 and 1925 under colonial 

supervision. Both raise questions as to the extent to 

which the use of fire is really the central problem of 

biodiversity loss in Madagascar.    

“By placing the burden of protecting the world’s lemurs 

and other flora and fauna on the backs of Malagasy 

producers, while simultaneously removing important 

tools they traditionally use to make ends meet, this 

conservation regime has created tensions between rural 

people and the state.” (Robbins 2019)

Criminalising the use of fire has not resulted in the end 

of the use of fire, however. Kull (1999) points out that 

the criminalisation of a traditional agricultural practice 

has closed the lines of communication and any form of 

compromise, and fires now occur at night and are 

blamed on passers-by and on evil people. 

From a biological standpoint, one could say that 

biodiversity is the effect of all this natural complexity, 

and that it could thus be specified in functional and 

structural terms. In fact, the current scientific approach 

to biodiversity is geared not toward “theorizing 

biodiversity” per se but towards assessing the 

significance of biodiversity loss to ecosystem 

functioning, and to ascertaining the relation between 

biodiversity and the “services” ecosystems provide. 

Established definitions of biodiversity do not create a 

new object of study that is outside of the existing 

definitions in biology and ecology. Rather, “biodiversity”

is the response given to a concrete situation that is 

certainly preoccupying but which goes well beyond the 

scientific domain. As critical studies of science have 

shown, the act of naming a new reality is never 

innocent. What views of the world does this naming 

shelter and propagate? Why has this new way of 

naming been invented at the end of a century that has 

seen untold levels of ecological destruction? (Escobar 

1998).

The implementation of ecological sciences on the 

ground needs to be contextualised within asymmetrical 

political economic and power relations. Control over 

access to resources transpire across class, gender, 

ethnicity and indigeneity, determining whose knowledge 

and values are prioritised in ecosystems management 

and who has access and control over those resources. 

The framing of biodiversity as a techno-scientific 

enterprise is exemplified by Article 2 of the Convention 

on Biological Diversity: “‘Biological diversity’ means the 

variability among living organisms from all sources 

including, inter alia, terrestrial, marine and other aquatic 

ecosystems and the ecological complexes of which they 

are part; this includes diversity within species, between 

species and of ecosystems.” Within this frame, 

interventions to manage and save biodiversity typically 

requires models (ecosystems), theories (restoration, 

development), objects (plants, species and genes), 

actors (experts, planners, managers) and strategies 

(resource management) (Escobar 1998).  
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Interventions that lack these characteristics and 

importantly do not have the institutional backing 

(national/international governing bodies for biodiversity, 

conservation, forests etc), for example local 

communities and indigenous people, are not considered 

sufficiently sophisticated or indeed able to adequately 

manage biodiversity. Research in this area has shown 

that local production practices that have been productive 

and relatively benign have been characterised as 

ecologically unsustainable by interested institutions in 

the struggle to control these resources.

Actively acknowledging and integrating local knowledge, 

expertise and regenerative practices would support 

broader knowledge systems that foster people and 

multi-species relations based on interdependence and 

mutuality. 

Escobar1996

Escobar (1996) shows how the Scientific American’s 

special issue in 1989, titled ‘Managing Planet Earth’, 

epitomises the managerial and expert driven approach 

to biodiversity usurping other types of knowledge. 

Escobar (1996) highlights the full-page picture, in the 

special issue, of a young Nepalese woman carefully 

planting a tree as a part of a restoration project, but not 

portrayed are the women of the Chipko movement in 

India with their confrontational and radically different 

forms of knowledge and practice of forestry, defending 

their trees politically and not through carefully managed 

restoration projects. This omission, Escobar (1996) 

claims represents a type of knowledge that is qualified 

by the experts and disqualifies other types of 

knowledge. 



Points to consider in practice

Incorporate expert, technical and local knowledge 

and culture into strategy development on 

biocultural resilience 

Input to strategy should be informed by different 

knowledge systems which not only enhances 

strategy development, it provides legitimacy to 

local knowledge systems which would provide a 

sense of ownership by local stakeholders.  

Understand and manage asymmetrical power 

dynamic and relations which may marginalise 

certain stakeholders and weaken systems resilience 

Use a variety of tools to map and understand power 

dynamics, develop a conflict resolution strategy with the 

input of stakeholders and invest in local capacity 

building programs to enhance systems resilience.  

Proactive coordination with local stakeholders 

Prioritise communication with different stakeholders 

including with other companies, government agencies 

and local communities to ensure knowledge sharing 

and to align priorities priority alignment. 

Proactive coordination with up/downstream 

stakeholders 

Establish mechanisms for communication with relevant 

upstream and downstream stakeholders to understand 

and mitigate impacts from their activities. 

Transparent sharing of data and knowledge 

Data and knowledge are made available transparently 

to all stakeholders so that they can meaningfully 

participate in the decision-making process.  
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Clarify and establish local land tenure and access 

rights that recognise the integrity of local 

governance 

Local community, common property, and Indigenous 

land use governance and practices are responsible for 

some of the most biodiverse and carbon rich forest 

landscapes (Ostrom, 2000, Sandbrook et al., 2010, 

IPCC, 2019). These local practices are crucial for 

protecting ecosystems against extractive forms of 

development, and therefore restoration projects should 

invest in and support them (Armitage, 2002, Reyes-

García et al., 2019).

Enforcement of transparent and accountable 

decision-making procedures

Make governance procedures clear and open to all 

stakeholders, with disclosure about who makes 

decisions, what actions will be implemented as a result, 

why decisions have been made, and how they will be 

decided and implemented.

Incorporate benefits and benefits sharing into 

strategy  

Strategy development should assess and disclose the 

range of potential benefits and draw up plans on how 

these benefits are shared across stakeholders. These 

should be drawn up with the explicit consultation of 

stakeholders. 
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