
People and Nature. 2023;00:1–12.    | 1wileyonlinelibrary.com/journal/pan3

Received: 26 January 2022  | Accepted: 15 March 2023

DOI: 10.1002/pan3.10473  

P E R S P E C T I V E

The shifting baseline syndrome as a connective concept for 
more informed and just responses to global environmental 
change

Heidi K. Alleway1  |   Emily S. Klein2  |   Liz Cameron3  |   Kristina Douglass4  |   
Ishtar Govia5,6  |   Cornelia Guell7  |   Michelle Lim8  |   Libby Robin9  |    
Ruth H. Thurstan10

1Provide Food & Water, The Nature Conservancy, Arlington, Virginia, USA; 2The Pew Charitable Trusts, Washington, District of Columbia, USA; 3School of 
Architecture and Construction, University of Newcastle, Newcastle, New South Wales, Australia; 4The Climate School, Columbia University, New York, USA; 
5Caribbean Institute for Health Research, The University of West Indies, Kingston, Jamaica; 6Institute for Global Health, University College London, London, 
UK; 7European Centre for Environment and Human Health, University of Exeter Medical School, Cornwall, UK; 8Yong Pung How School of Law, Singapore 
Management University, Singapore, Singapore; 9Australian National University, Canberra, Australian Capital Territory, Australia and 10Centre for Ecology and 
Conservation, University of Exeter, Cornwall, UK

This is an open access article under the terms of the Creative Commons Attribution License, which permits use, distribution and reproduction in any medium, 
provided the original work is properly cited.
© 2023 The Authors. People and Nature published by John Wiley & Sons Ltd on behalf of British Ecological Society.

Correspondence
Heidi K. Alleway
Email: heidi.alleway@tnc.org

Handling Editor: Alexandros Gasparatos

Abstract
1. The concept of the ‘shifting baseline syndrome’ has assisted researchers in under-

standing how expectations for the health of the environment deteriorate, despite 
known, often widespread, and significant impacts from human activities. The concept 
has been used to demonstrate that more accurate assessment of historical ecosystem 
decline can be achieved by balancing contemporary perceptions with other sorts of 
evidence, and is now widely referred to in studies assessing environmental change.

2. The potential of this concept as a model for examining and addressing complex 
and multidimensional social- ecological interactions, however, is underexplored 
and current approaches have limitations.

3. We perceive the shifting baseline syndrome as a rare working example of a ‘con-
nective concept’ that can work across fields of science, the humanities and others 
and that re- envisioning the concept in this way would assist us to establish more 
complete, true and reflective environmental baselines.

4. Through our diverse author team, from a range of disciplines, geographies and 
cultural backgrounds, we identify gaps in current knowledge of the shifting base-
line syndrome concept, its use and its effects, and describe several approaches 
that could be taken to improve investigations and capitalise on the connectivity 
that it fosters. This re- envisioning could support a more informed and just way 
forward in addressing global environmental change.
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1  |  INTRODUC TION

The increasing scale and pace of human- driven environmental change 
is an extraordinary challenge. More than half of the world's oceans— 
environments on which all life depends— are experiencing increasing 
cumulative strain (Halpern et al., 2019). Declines in faunal abundance 
and rates of species extinction are escalating (Dirzo et al., 2014), and 
deterioration of the health and productivity of ecosystems is bring-
ing to the fore complex public health issues, such as entrenched in-
equalities in food sovereignty, energy and water security and global 
disease epidemics (World Health Organization, 2021). The ecological 
impacts of these issues are immense, but they can also generate sig-
nificant economic and social costs (Myers, 2017), including intense 
psychological and emotional responses (Albrecht et al., 2007; Cunsolo 
& Ellis, 2018). Yet, we still often fail to appreciate that human- driven 
environmental change has been occurring for longer and with greater 
consequence than we realise, which can lead us to mistinterpret its 
scale and impact over time (Baisre, 2013; Jackson, 2001; Pandolfi 
et al., 2003). A narrow ecological view can also overlook the enduring 
supporting role of people and communities in environments, such as 
the environmental stewardship that Indigenous people have and con-
tinue to undertake (Weir, 2009). If we are to address issues such as 
biodiversity loss and climate change, we must also appreciate these 
complexities.

Here, we reflect on the shifting baseline syndrome as a concept 
and its use in identifying and resolving human perspectives of ecolog-
ical change. In a one- page essay in 1995, the fisheries scientist Daniel 
Pauly named the tendency for a persistent and collective failure of 
fisheries researchers to recognise the magnitude of change in marine 
systems from one generation to the next, a phenomenon he termed 
the ‘shifting baseline syndrome’ (Pauly, 1995). This concept provides 
a lens for exploring how people can overlook prior conditions of eco-
logical productivity and health, how values towards the environment 
can change, and how objectives and resourcing for conservation can 
be diluted despite the occurrence of human impacts being known. It 
is a basis for understanding how sustained environmental degradation 
can occur and lead to reduced expectations or limited imagination 
for how our environments and human– environmental relations could 
function, today and in the future.

We1 consider how understanding and use of the shifting baseline 
syndrome as a concept has evolved over the last several decades and 
its relevance to a range of complex ecological and social- ecological 
issues. These include environmental degradation but also social and 
environmental injustice and the widespread effects of colonialism. We 
believe the shifting baseline syndrome should be more widely applied 
in the complex business of engaging with the human- altered state of 
21st- century environments but identify several known and lesser- 
known limitations in its current use that must be addressed (Section 2). 
We also believe that the shifting baseline syndrome is an import-
ant working example of a ‘connective concept’2 (Simon, 2020). Like 
boundary objects (objects or concepts that facilitate communication 
between different communities, Trompette & Vinck, 2009)— although 
without as strong an emphasis on a common structure that is often 

found or applied to boundary objects such as a typology (e.g. Brand 
& Jax, 2007)— connective concepts could be critical as a specific type 
of scholarly response to the extreme relatedness between human 
activities and the natural world in the Anthropocene. We discuss 
how re- envisioning the shifting baselines syndrome as a connective 
concept could motivate conservation and environmental restoration 
in ways that include community aspirations and that maximise cross- 
disciplinary as well as cross- cultural connections (Section 3). Last, we 
identify actions that researchers and practitioners can take to assist in 
rethinking how we observe and make opinions about environmental 
change, and work with others to develop more effective responses 
(Section 4).

2  |  SUCCESS AND LIMITATIONS OF THE 
SHIF TING BA SELINE SYNDROME

2.1  |  Overview of the concept

In its original framing, the shifting baseline syndrome describes the 
ongoing deterioration of fisheries scientists' expectations for the 
health and productivity of the marine environment. If each new gen-
eration of scientists sets their expectations according to their own 
observations of ecosystem and resource health, this framing can dis-
count changes that occurred before. These reduced, or ‘shifted’, ex-
pectations can result in systemic environmental degradation because 
previous declines are overlooked or dismissed (Box 1). In other fields 
we see some reciprocal thinking on this effect. In clinical medicine and 
psychology, this phenomenon is known as observer bias (Hróbjartsson 
et al., 2013; Protzko & Schooler, 2019; Salvia & Meisel, 1980) and in 
social sciences, it is sometimes reflected in oral histories (Goodall & 
Cadzow, 2009; Ritchie, 2014). Anthropologist Deborah Bird Rose re-
fers to ‘The Year Zero’ as a defining structure for frontier concepts 
and behaviours (the colonial myth of land needing settlement and 
‘taming’), thus negating Indigenous people's experience and steward-
ship before that point (Rose, 1997). Also, intriguingly, ‘drifting’ base-
lines were referred to by the Australian Superintendent of Fisheries 
Investigations in Australia, H. C. Dannevig, in 1903, in relation to fish-
ers' responses to the question of whether the supply of Murray cod 
was the ‘same as before’ or ‘falling off’. His conclusion: “The remark-
able evenness in the gradual change of opinion from the younger to 
the older […] brings out very plainly how matters are drifting in regard 
to the natural supply of the Murray cod, whatever the cause may be” 
(Dannevig, 1903).

Publication of the shifting baseline syndrome has been profoundly 
successful. While Pauly used the term in the context of fisheries science, 
his brief essay has been referenced 1560 times in the last 25 years (Web 
of Science, 28 March 2023) and connected to a range of topics, such as 
oil spills (Ruiz, 2004), disaster mitigation (Thomas, 2020) and ethnobo-
tanical research (Hanazaki et al., 2013). Description of the phenomenon 
has precipitated a wealth of study and helped advance specific fields of 
work (e.g. Marine historical ecology and related initiatives, Schwerdtner 
Máñez et al., 2014), as well as unique methodologies to better integrate 
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history and ecology and explore the implications of change over time 
(Beller et al., 2017; Meyer & Crumley, 2012). Awareness of the concept 
has also been used to inform management and policy and has motivated 
conservation and environmental restoration (Table 1). Furthermore, 
popular media and mainstream communications have embraced its 
use in a range of fora, including popular non- fiction (e.g. The Unnatural 
History of the Sea by Prof Callum Roberts, 2007). This is an impressive 
reach for a one- page article.

However, despite its widespread use the shift in thinking proposed 
by Pauly has not prompted information from the past to be widely ad-
opted within disciplines or across disciplinary boundaries (Engelhard 
et al., 2016; Pauly, 2019; Poulsen & Schwerdtner Máñez, 2016). We 
also identify some critical shortcomings that have emerged as a result 

of the ways in which this has been done. In particular, that use of the 
concept has not yet led to greater exploration of the ways in which 
baselines themselves are or have been wielded and weaponised.

2.2  |  Shortcoming 1: Baselines as nostalgic pasts

Ecological hindsight can be coloured by the shock of present changes, 
leading to imagining of ‘nostalgic pasts’ and ‘pristine’ landscapes un-
touched by humans and the expectation that some pristine state can 
be restored through effective intervention (Campbell et al., 2009; 
Jones et al., 2020; Stoddard et al., 2006). The dynamic nature of 
change means there is also the chance for personal biases and cul-
tural values to overly influence our perception of which outcomes are 
negative and which are positive (Papworth et al., 2009).

Research on shifting baselines can often assume a single trajectory 
of human influence, which promotes a perception of linear change 
over time and that human influence on ecosystems is always nega-
tive. While declining trends are certainly dominant, inverse effects of 
a distorted view of past environmental baselines have been observed, 
such as the recovery of species being perceived as invasive or over-
abundant (Lotze et al., 2011; Roman et al., 2015). Recollection of past 
environmental baselines can foster discussions that normalise solu-
tions to dramatic environmental impacts, such as large- scale resto-
ration (McAfee et al., 2020). Recollections based heavily on nostalgia 
and personal and cultural biases though, may not be appropriate to 
restoration approaches most needed now to address environmental 
degradation (Hobbs et al., 2009). They may be co- opted by human 
expectations, political imperatives and a moral justification for what 
is by and large unsustainable development, making the use of ecolog-
ical baselines problematic for their own intended purpose (Alagona 
et al., 2012; Hobbs et al., 2009). Furthermore, the assumption that 
human influence is predominately negative can perpetuate the narra-
tive that people around the globe are of equal blame for environmen-
tal degradation. This is not the case. Western and wealthy nations 
hold disproportionately more responsibility for continued negative 
environmental impacts, and within these nations, certain communities 
are more responsible than others (Althor et al., 2016; Robin, 2018).

One example of how ecological trends in species occurrence, 
population distributions and increases can combine with cultural ex-
pectations and biases to make baselines and trajectories of change 
difficult to reconcile (Estévez et al., 2015) is the continued stocking 
of invasive fish species for recreational fishing. Processes of human 
migration, exchange and the intentional introduction of plants and an-
imals for domestication have occurred worldwide over long periods of 
time, with intentional introductions often predicated on making colo-
nial settlements more familiar to European colonists (Crosby, 2004; 
Harris, 2004). Yet, despite the negative effects of these actions on bio-
diversity and ecosystems now being obvious (sometimes the subject 
of intense environmental reparation), invasive fish species continue to 
be stocked for personal or economic interests in many geographies, 
countering much needed conservation efforts for aquatic ecosystems 
(Skeate et al., 2022). To make our approach to global environmental 

BOX 1 Understanding ‘baselines’ and when a 
shifting baseline becomes a syndrome.

The basic definition of ‘baseline’ can be inferred from 
Pauly's, 1995 description. He uses it to mean the start-
ing point for comparison across time, for example, the 
baseline fish population size or species composition from 
which to compare future change. His framing is now usu-
ally used to trace a position at some point in the recent 
past (‘in human memory’) through to present or projected 
future change. However, setting a baseline therefore de-
termines the point at which meaningful characteristics of 
environmental systems— climate conditions, species abun-
dance an distribution— start to matter, which can imply or 
lead to the assumption that those before this point do not 
(Alagona et al., 2012). This distinction is not necessarily 
problematic and is often necessary for practical reasons. 
But baselines can themselves become a problem— that 
is, they become a patterned or characteristic response, a 
syndrome— when we fail at the process of accurately set-
ting them (Alagona et al., 2012; Spennemann, 2022). In 
Pauly's original view, this limitation is experienced when 
we choose a baseline defined by our own experiences, and 
researchers, managers and society perceive conditions 
and set their standards for environmental health accord-
ing to their experience, the experience of their immedi-
ate predecessors or the standards set by the hegemonic 
group. This is the point at which things start to matter and 
the decisions we and natural resource managers make, but 
it can discount all that came before. Similarly, changing 
social values might alter what is deemed ‘fair’, so what is 
considered a just response to change can also shift over 
time (Hirsch, 2020). Any loss of prior knowledge or expe-
riences modifies the baseline in ways that obscure a more 
accurate picture of change and the perceptions of those 
before ourselves.
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change more effective we see an immediate need to more compre-
hensively understand the implications of the shifting baseline syn-
drome specifically within the context of multiple ecological as well as 
social- ecological trajectories of change.

2.3  |  Shortcoming 2: The 
weaponisation of baselines

The idea that ‘pristine’ ecosystems exist at all is also being chal-
lenged by new understanding of the Anthropocene (Thomas 
et al., 2020), and greater recognition that humans have provided 
stewardship for resources and lands over thousands of years (Ellis 
et al., 2021). We must recognise that framings of ecological pasts 
as pristine have been used to legitimise colonial dispossession of 
land, resources and autonomy, by casting Indigenous communi-
ties as primitive, lazy or ecologically destructive (Davis, 2007). In 
the majority of instances the loss of biodiversity is the result of 
the appropriation, colonisation and intensification of the use of 
environments that were sustainably used by Indigenous communi-
ties, rather than solely the result of human activity on untouched 
environments (Ellis et al., 2021). Believing that nature's healthi-
est form existed prior to human influence can erase Indigenous 

people— and their homelands— from history. It is a profoundly co-
lonialising mindset and enables the forced removal of Indigenous 
people from place and from history to be perpetuated. Similarly, 
when histories of stewardship are ignored, inaccurate or subverted 
views and claims can be used in conservation in problematic ways 
(Agrawal & Redford, 2009), which can increase the vulnerability of 
present Indigenous communities and their practices (Douglass & 
Cooper, 2020). Further work to expose these dynamics and their 
effects is needed.

3  |  RE- ENVISIONING THE SHIF TING 
BA SELINE SYNDROME

By recognising these shortcomings and addressing gaps in our current 
understanding of how the shifting baseline syndrome is used, as a con-
cept and a basis for research, we see possibilities to achieve a more in-
formed and just way forward in addressing environmental change. In 
relation to gaps, we note that prior studies of the phenomenon have 
made it clear that both cognitive and ecological baselines can vary 
over time, but empirical evidence of its action as a syndrome (i.e. why 
systemic shifts in baselines occur and can go unnoticed), is lacking 
(Jones et al., 2020; Papworth et al., 2009; Soga & Gaston, 2018). Also 

TA B L E  1  Management approaches, policy and restoration initiatives in aquatic environments influenced by awareness or quantification 
of a shifted baseline.

Environmental change How was the shifting baselines concept used?
Effect on management, policy, restoration or other 
outcome

Functional extinction of 
oyster reefs across 
southern Australia

Model for why extensive loss and functional 
extinction was unknown in contemporary 
settings (Alleway & Connell, 2015)

Basis for increasing the legitimacy of policy and 
government investment into active restoration 
(McAfee et al., 2020)

Encouragement and justification to engage in 
multi- disciplinary research to complete further 
historical analyses in areas where comparable 
losses were thought to have occurred (McAfee 
et al., 2022)

Public and private funding allocated to restoration 
initiatives on the basis of historical loss and potential 
to partially restore habitat and ecosystem services

By 2023, > 40 shellfish reef restoration projects will be 
implemented across five states of Australia, including 
the largest area- based marine restoration project in 
the southern hemisphere

A rapid increase in interest, public funding and 
links between knowledge of historical loss 
then recollection and restoration, prompting 
developments and investment into restoration of 
other marine species

Decline in snapper catch 
and effort and stock size 
across eastern Australia

Evidence of persistent fishery exploitation prior to 
previously set baseline (Thurstan et al., 2016)

Justification for reconstructing estimates of past 
fish harvest and catch and effort trends, up 
to 60 years prior to the contemporary stock 
assessment baseline (Wortman et al., 2018)

Reconsideration of assumptions and parameters in 
contemporary fisheries management reference points 
(e.g. point at which modelling began was shifted back 
in time)

Trends in historical catch rates included as data in stock 
assessment model

Persistent low stock status of 
Atlantic cod due to fishery 
exploitation

Justification for comprehensive description of stock 
sizes, dynamics and fisheries catch and effort 
pre- Second World War, concluding higher stock 
sizes at that time were a reference for biomass 
at low fishing impact (Eero et al., 2008)

Justification to explore the effects of multiple, 
cumulative human activities; exploitation, 
climate- hydrographic conditions, climate change, 
marine mammal predation and eutrophication 
on cod stocks (MacKenzie, Eero, et al., 2011; 
MacKenzie, Ojaveer, et al., 2011)

New baselines were established for inclusion in fisheries 
management reference points, increasing the length 
of time over which Maximum Sustainable Yield could 
be considered for cod in the Baltic Sea and enabling 
impact of cumulative effects to be considered in 
plans for stock rebuilding
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scarce is research on the assumptions underlying the action of shifting 
baselines and variability in its effects (Campbell et al., 2009), including 
it having little to no influence on perceptions of environmental change 
(Jones et al., 2021).

In relation to re- envisioning the shifting baseline syndrome as a 
‘connective concept’ (Simon, 2020), we see this could add valuable 
context to systemic or complex environmental challenges and the 
approaches we must take to overcome them. Environmental manag-
ers deal daily with situations at the intersection of human and nat-
ural systems. Such management is best guided when these systems 
are studied together and not treated as independent; the connec-
tivity appreciated and investigated rather than siloed. Opportunities 
to address known gaps, the shortcomings we identify and to further 
develop the shifting baseline syndrome as a connective concept are 
discussed below. Additional examples of disciplinary needs and op-
portunities linked to each discussion, to expand the use of the shifting 
baselines syndrome as a connective concept in a range of disciplines, 
adding context or improving perceptions of ecological and social- 
ecological change, are provided in Table 2.

3.1  |  Extending the disciplinary reach

Pauly originally defined the shifting baseline syndrome to illuminate 
the “true social and ecological costs of fisheries” (Pauly, 1995). Pauly 
pointed to other fields as models for integrating the past and people 
to generate more evidence- based baselines, noting astronomy and 
oceanography as those illustrating the value of “ancient observations”. 
Considerable opportunity exists to explore the shifting baseline syn-
drome in a broader range of fields, including those that play a pivotal 
role in global social- ecological issues, such as public health and law; 
the former being a field of science affected by nature, the latter a field 
with extraordinary influence over its health and preservation.

In law, legal frameworks exist to regulate human behaviours, 
but law is also a reflection of societal values held by the hegemonic 
class. The shifting baseline syndrome could provide useful framing for 
considering the ‘context’ and factual situation of prior verdicts, and 
why the doctrine of precedent may be problematic in the new setting 
(Table 2). In addition, laws to respond to disasters or pressing envi-
ronmental needs are often reactive (e.g. implementing a requirement 
for double- hulled oil tankers in response to the Exxon Valdez oil spill 
in 1989). Such responses in legal systems have systematically failed 
to prevent some of the world's most challenging environmental is-
sues, such as the continued, escalating loss of biodiversity (Leadley 
et al., 2022). Ways, and impetus, to better pre- empt effective re-
sponses to environmental change are needed, which would be as-
sisted by, for example, hindcasting, assessing the effects of historical 
resource use and its effects or investigating past ecosystem responses 
to climatic states and events.

In public health, ‘planetary health’ contends that the well- being 
of the environment and the well- being of people are intrinsically 
linked (Kahn, 2017; Seltenrich, 2018). However, the concept of the 
shifting baseline syndrome, to our knowledge, has not made its way 

into the analytical vocabulary of this field. Historical analyses in pub-
lic health often do not make a connection between contemporary 
trends and longer- term social- ecological transitions (McLennan & 
Ulijaszek, 2015), with analyses predominately limited in time, or fo-
cused on understanding the current setting rather than changes and 
their drivers. Interrogating community perspectives over time and 
how they have changed could help to fold in knowledge and expla-
nation typically less foregrounded in health research, such as a com-
munities' understanding and memories of the food systems they and 
their ancestors experienced but also shaped (Harper et al., 2019; and 
see Table 2).

Extending the disciplinary reach of the concept of shifting base-
lines could also assist to address known but as yet unresolved chal-
lenges in its use. In particular, it is commonly assumed by researchers 
that the reliability of accounts sourced from peoples' recall of events 
remain similar across individuals, cultures and generations or that 
scientific objectivity is not prone to cognitive and social biases, de-
spite research showing otherwise (Berney & Blane, 1997; Bradburn 
et al., 1987; Daw, 2010). Engaging with other fields and schools of 
thought, such as sociology and cognitive science fore better consid-
eration of the assumptions underlying the shifting baseline syndrome 
and associated research would greatly improve our perspective on 
why, and how, the shifting baseline syndrome occurs and the variation 
in its effects across individuals, cultures and contexts.

3.2  |  Expanding what is valued as 
evidence and expertise

A broader disciplinary perspective could be coupled with greater inclu-
sion of evidence, expertise and ‘ways of knowing’. Spurred by Pauly, 
ecology researchers have turned to published sources not typically 
used in contemporary sciences, such as archival data, fisheries and ex-
ploration logbooks, historical surveys, photographs, artwork and even 
cookbooks (Lozano- Montes et al., 2008; Pinnegar & Engelhard, 2008; 
Sáenz- Arroyo et al., 2006). Spanning ecology, sociology and history, 
documentation of oral histories has generated evidence of prior fish 
and stock sizes (Sáenz- Arroyo et al., 2005; Thurstan et al., 2016) and 
uncovered changing societal attitudes and expectations for fishing 
(Frawley, 2018). However, in many fields, there remains a tendency 
to privilege evidence from certain forms of information, such as statis-
tically powered computational models that draw primarily on recent 
data (Thurstan et al., 2015). Past records continue to be questioned 
for their reliability, dismissed as lacking relevance or rigour, or remain 
unused because they are not yet formatted in ways that suit these 
new methods (Engelhard et al., 2016; Thurstan, 2022). In addition to 
these methodological biases, structural biases can further marginalise 
certain types of knowledge. For example, archives play a fundamental 
role in retaining historical information but they do not represent an 
unbiased record of the past. Certain stories, storytellers and types of 
knowledge are given primacy and privilege in these settings, which 
exerts authority over the information society accesses and therefore 
values (Schwartz & Cook, 2002).
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From our experience, Indigenous views of knowledge and ‘ways 
of knowing’ are also effectively missing from research on how base-
lines shift. Yet, Indigenous cultures naturally respond to many ways of 
knowing, some of which draw on the interrelated self (Cameron, 2020); 
self being a driver of the shifting baseline syndrome. Indigenous and 
traditional ecological knowledge systems recognise and value the 
multiple ways in which knowledge is formed. These systems often 
arise from a non- linear approach to thinking, form cultural narratives 
that keep ways of living alive (Cameron, 2020), and come together to 
view complexity in as well as across ways of knowing as intrinsic and 
valuable. Conversely, a Western approach to inquiry typically aims to 
centralise information and understanding around a single view of a 
system, to reduce complexity to a more simplified point of reasoning. 
For instance, ecological modelling favours centralisation and simplifi-
cation of a system and data. In these settings, knowledge exchange 
largely reflects a process of acquisition, an exchange of knowledge or 
data from ‘here to there’ (‘what do you know, what do I know?’). By 
contrast, communication of Indigenous knowledge occurs through a 
process that is respected as adding to a narrative, which provides a 
means to understand and view multiple states and reasoning for the 
world around us. Narrative could be an important way to add thought 
and ideas for new approaches to conservation that foster greater re-
flection (Louder & Wyborn, 2020), while creativity in ways of thinking 
and communicating could foster the transformative change that is 
needed to address longstanding environmental challenges (Wyborn 
et al., 2020; and see Figure 1).

In addition, missing from current research on the shifting base-
line syndrome is understanding of the role of ‘place’ in interpreting 
baselines and change (McAfee et al., 2021). Cultural and disciplinary 
differences in envisioning what is natural can influence the evidence 
that is consciously or subconsciously included in analyses (Table 2). 

For example, an Indigenous sense of belonging is characterised by 
ancestry and connections to land and people, which recognises the in-
terrelationship between humans and nature, reinforcing the inherent 
connection to Country (Cameron, 2020). A Western view of belonging 
is also characterised by place, but this sense of place often resonates 
deeply with owning; owning land and the primacy of individual prop-
erty rights (Govind, 2020), occupying position and having a form of 
trade that binds an individual's identity to a location. The connection 
of these themes with the shifting baseline concept carries great po-
tential to expand our awareness of human- nature relationships over 
time, what they mean in a contemporary setting and what their impli-
cations for the future may be.

3.3  |  Enhancing the potential for 
reflection and connection

Specialist fields enable deeper analysis of specific problems. Yet, in 
entering specialist fields there is a risk that researchers lose sight 
of the broader foundations of their work and how those founda-
tions shape their investigations (Table 2), which can lead to a lack 
of critique and the unexamined acceptance of paradigms (Graham 
& Dayton, 2002; Kuhn, 1962; Williams & Gordon, 2015). Science 
is increasingly recognising it must address imbalances, inequalities 
and scientific racism. Calls for researchers to build their practice on 
principles of community— both within and across disciplines— are 
particularly resonant here, as they highlight how interconnection 
and an ethic of care will improve equity in science and benefit soci-
ety (Douglass, 2020; Rivera Prince et al., 2022). The shifting baseline 
syndrome provides a lens to look inwards. It is a concept that can 
help us better understand our personal and learned structural biases 

F I G U R E  1  Symbolic Aboriginal cultural communication illustrates disciplinary approaches to knowledge and knowledge exchange. 
Symbols created by Prof Liz Belanjee Cameron.
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associated with our perspectives, thereby recognising the limits of our 
own knowledge while respecting that of others (Cornell et al., 2013; 
O'Cathain et al., 2008; see Section 4 for further discussion on ‘how’).

The shifting baseline syndrome could also assist us to approach 
investigations of the present and future in dialogue with the past, 
making difficult conversations and the sharing of knowledge less con-
fronting. Pauly's original purpose was to encourage fisheries scientists 
to engage with the past to inform an improved endpoint, to better 
perceive change in a system over time. But the past is real. It is an 
evolving part of the world around us connected to the current chal-
lenges we face. As a concept and a basis for research, the shifting 
baseline syndrome validates the importance of investigations that en-
gage specifically with time, including deep time. In doing so, though, as 
highlighted above we will need to be mindful that we do not assume 
or bias a linear view of change, because this literal view could dis-
connect us from the broader implications of our more dynamic rela-
tionship with nature and our willingness to revisit past narratives and 
baselines once it is supposed that a more accurate baseline has been 
established.

4  |  FOSTERING A ME ANINGFUL 
RESPONSE

Re- envisioning the shifting baseline syndrome as a connective con-
cept would assist us to establish more complete, true and reflective 
environmental baselines and responses to environmental change. This 
will require cross- disciplinary discourse and interdisciplinary studies, 
which we recognise take time and effort (effort not always rewarded 
through conventional structures in research), and field- specific lan-
guage can perpetuate disciplinary silos or create misunderstanding in 
the viewpoints of others (Kuhn, 1977). Despite progress in interdisci-
plinarity (transdisciplinary work already exists describing approaches 
to bridge this gap in ecology and history, e.g. O'Cathain et al., 2008; 
Szabó & Hédl, 2011) there remain epistemological, methodological, 
and functional challenges to the inclusion of historical information and 
Indigenous knowledge that could inhibit research on this phenome-
non, its wider spread use and its ongoing development as concept.

To assist individuals and teams to more deeply engage with shift-
ing baselines as a connecting concept we identify several actions that 
would support critical but respectful thinking about how we observe 
and make opinions about environmental change. These actions effec-
tively form ‘principles’ for investigations, where we may need to rec-
ognise that perspectives and ways of knowing will be different. These 
principles could be used as a soft or structural basis for enquiry, and 
can be viewed as both distinct and interlinked. For example, decoloni-
sation (point 4) can be a need that underpins all principles, while plural-
ist perspectives or interdisciplinarity (points 1 and 2) could be adopted 
as more specific principles, to guide specific studies or needs.

1. Commit to pluralist perspectives. Pluralism in our understand-
ing and presentation of information and knowledge, and ways 
of knowing, adds depth to our ability to perceive, share and 

respect conclusions more accurately. Commitment to pluralism 
can also force a frank and transparent discussion about whose 
knowledge is prioritised, how knowledge is used, for what 
purpose and for whose benefit.

2. Actively engage in interdisciplinarity. An interdisciplinary approach 
must be actively enabled through using and, if need be develop-
ing, appropriate methods or tools that facilitate effective engage-
ment across disciplines. It is the responsibility of individuals and 
disciplines equally to implement authentic and respectful integra-
tive approaches.

3. Work to reverse structural inequities. Attention must be given to 
structural inequities in research that have led to marginalisation 
and exclusion of particular voices and value systems. These in-
equities diminish the opportunity to find new information and 
perspectives, which will ultimately add the knowledge and per-
spectives needed to address environmental change.

4. Support social justice and decolonisation. Decolonisation is rec-
ognising that Western ecological knowledge systems have been 
used to displace Indigenous people from their homelands, creat-
ing a void in equity and inclusion of a diversity of worldviews and 
an imbalance in how ecological research is produced and dissemi-
nated. Decolonisation is fundamentally about giving back what 
has been taken, recognising the value, consequences, and imper-
ative of returning stolen lands, resources, knowledge, heritage, 
sovereignty and people. Understanding where baselines have 
shifted can assist us to assess and reassess what has been taken, 
the impacts of these actions and our responsibilities to return.

5. Understand and appreciate time. Time is an anchor for the represen-
tation of ecological and social baselines, but scientific processes can 
disproportionately focus on recent timeframes and a singular view 
of change. Actively building a more dynamic view of time could en-
able investigations of shifting baselines to be more informed and 
true. Examples include appreciating notions of cyclical time (as seen 
in some Indigenous ontologies) as opposed to the singular domi-
nant lens of linear time and expanding understanding of the shifting 
baseline syndrome to include the application of deep time.

5  |  CONCLUSION

A broader discussion on the presence and influence of the shifting 
baseline syndrome will help to shine light on the fact that every field of 
research has its own principles, perspectives and cultural context, and 
that these both influence and are influenced by the wider community. 
No science is truly objective (Daston & Galison, 2010; Haraway, 1988; 
Kuhn, 1962). By acknowledging the frailty of memory and remaining 
open to multiple perspectives, across disciplines, cultures and times, 
we can greatly improve how we view and use baselines in their many 
forms. It can enrich our understanding of what came before the pre-
sent ‘moment’, helping to contextualise patterns of change, negative 
and positive, continuous and catastrophic. Achieving a more holistic 
and connected interpretation of ecosystem change and why it occurs 
is fundamental to effective and equitable reparation of environmental 
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and social- ecological issues (Lukasiewicz et al., 2017). Importantly, 
it can also provide a unique lens through which past environmen-
tal states can, and should, be iteratively revisited in dynamic ways. 
Ongoing, repeated reflection on the progress that is being made to 
address environmental challenges is at the centre of several signifi-
cant global efforts, such as the Intergovernmental Science- Policy 
Platform on Biodiversity and Ecosystem Services (IPBES) and the 
Intergovernmental Panel on Climate Change (IPCC). Pauly originally 
concluded, for fisheries, that the shifting baseline concept can enable 
a more thorough evaluation of ecological change. We encourage his 
argument to be extended to embrace all sorts of environmental as 
well as social- ecological dynamics and believe the shifting baseline 
syndrome, as a connective concept, should be more widely used in 
the complex business of engaging with the anthropogenically altered 
nature of many 21st- century environments.
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ENDNOTE S
 1 A collaborative multi- disciplinary team with expertise in ecology, 

historical ecology, environmental humanities and history, anthro-
pology, Indigenous knowledge, archaeology, public health, food 
systems, psychology, law, and policy. Some team members were 
familiar with the shifting baseline syndrome and its use in ecology, 
policy, and communication, while others had no prior knowledge 
of Pauly's, 1995 paper and its applications. Our approach included 
unstructured conversation and structured questioning, specifically: 

What is the shifting baseline syndrome and what does it mean to dif-
ferent fields of research (e.g. knowledge of the phenomenon, stand-
ing in research, impact upon research and management approaches, 
and the scope of general and community knowledge)? What do we 
know and not know about the shifting baseline syndrome? How 
does this standing affect our approach to environmental change and 
degradation? Are analogous ideas or models adopted in fields other 
than ecology? How would fields of science better proceed in under-
standing, measuring and applying the shifting baseline concept into 
the future, to influence action on environmental degradation and 
associated inequalities?

 2 Zoltán Boldizsár Simon defines connective concepts as those that 
“link not only certain disciplines, but … also the work of the human-
ities and the work of the sciences” (Simon, 2020). He notes they are 
rare “and extremely difficult to intentionally develop”, yet critical to 
transcending the sciences that treat the natural world as independent 
of humanity, and the knowledge systems that focus so much on hu-
manity that the natural world is ignored or regarded as unchanging.
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