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1  |  INTRODUC TION

Biodiversity loss and climate change are arguably the most pressing 
challenges of our time, each intimately and inextricably linked with 
human well- being and the future of the living world. These two major 
environmental crises are fundamentally connected, not only in terms 
of the driving processes, feedback and mechanistic links, but, critically, 
also in terms of potential solutions (Pettorelli et al., 2021). Nature re-
covery, in particular, has gained significant traction in recent years as 
a solution to jointly address the biodiversity crisis and climate change 

emergency, with research suggesting that the restoration of the 
planet's most degraded areas in combination with the protection of 
biodiversity hotspots could significantly boost carbon sequestration 
capacity while preventing about 70% of predicted species extinctions 
(Strassburg et al., 2020). The prominence of nature recovery has been 
further encouraged by the Bonn Challenge and the United Nations 
(UN) Decade on Ecosystem Restoration, which aim to spur global ac-
tions to prevent, halt and reverse the degradation of ecosystems.

Ecological restoration is a long- standing and highly organised 
practice with a dedicated international society, clear goals and a great 
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Abstract
1. Restoration and rewilding are both relevant conservation approaches to address-

ing the current nature, health and climate crises. Here, we discuss the benefits of 
integrating restoration and rewilding in conservation projects.

2. We highlight how such integration could increase the amount of space available 
for nature recovery; boost knowledge exchange and raise nature recovery ambi-
tions; enhance landscape heterogeneity and dynamics and improve large- scale 
connectivity.

3. In particular, the two approaches may be deployed to exploit synergisms. We 
argue that developing a portfolio of integrated approaches that capitalise on the 
strengths of both restoration and rewilding and target different scales and socio- 
ecological contexts is the best way to jointly address the biodiversity and climate 
crises.

4. We call for major policy platforms and international funding agencies to support 
the emergence of infrastructures and frameworks that facilitate the coordination 
and integration of the restoration and rewilding agendas. Such a step would ben-
efit biodiversity and support broader efforts to integrate different conservation 
strategies into whole landscape approaches.
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deal of experience to draw from. The standard definition of resto-
ration refers to the process of assisting the recovery of an ecosystem 
that has been degraded, damaged or destroyed (Gann et al., 2019). 
As	generally	implemented,	restoration	is	focused	on	actively	restor-
ing to the known or presumed state of a given ecosystem before 
degradation, and as a consequence tends to be costly (because, 
e.g., sites need to be prepared, species added, and management 
put	 in	place;	see	e.g.	Dietzel	&	Maes,	2015; Rohr et al., 2018) and 
implemented at a relatively small spatial scales (see e.g. Bellwood 
et al., 2019). In addition, in the face of rapid environmental change, 
restoration generally requires continual management to reach and 
maintain benchmark conditions (Bullock et al., 2022).

While restoration is enshrined in mainstream conservation and 
policy, as evidenced by the UN Decade on Ecosystem Restoration 
and the recently agreed Global Biodiversity Framework of the 
Convention on Biological Diversity, rewilding is being increasingly 
talked about as an alternative (and potentially cheaper) way to ap-
proach the large- scale recovery of nature, especially in the context 
of major land abandonment, climate change and the importance of 
top- down trophic interactions and associated trophic cascades for 
healthy ecosystem functioning (Svenning, 2020). Rewilding, broadly 
defined as facilitating the development of self- sustaining, self- 
organising and resilient ecosystems shaped by natural processes, is 
expected to differ from classical restoration in several ways: (i) rewil-
ding aims for minimal to no ongoing management in the long term; 
(ii) it focuses on present and future ecosystem functioning and resil-
ience, allowing the ecosystem to continually adapt and self- organise 
in response to environmental change and (iii) it has lower fidelity 
to taxonomic precedent and promotes taxonomic replacement for 
extinct native species that once underpinned the delivery of key 

ecological functions (du Toit & Pettorelli, 2019; Perino et al., 2019; 
Table 1). Rewilding thus encompasses, but is not limited to, natural 
regeneration, making it a related (in the case of passive restoration, 
sensu	Atkinson	&	Bonser,	2020) yet distinct environmental manage-
ment approach to restoration (du Toit & Pettorelli, 2019).

There, however, remain controversies around rewilding, with 
continuing discussion about what the goals of rewilding are, and 
how these are best achieved (Jørgensen, 2015; Schulte to Bühne, 
Pettorelli, et al., 2022). In addition, the literature on rewilding is 
heavily dominated by essays and opinion pieces, rather than em-
pirical studies (Lorimer et al., 2015), leading to a limited availabil-
ity of practical experience or hard science to draw from (but see, 
e.g., Schulte to Bühne, Ross, et al., 2022; Segar et al., 2022). Existing 
rewilding projects and associated information on changes in eco-
system trajectory tend to be relatively sparse and cover short time 
periods, with no matching sites acting as comparators or counter-
factuals. By contrast, restoration boasts a rich research history, with 
good data on long- term outcomes (Crouzeilles et al., 2016), although 
practices could still be improved (Hobbs, 2018). Furthermore, while 
restoration aims to be replicable and built on methodologies that 
can be used in multiple locations to deliver consistent outcomes, re-
wilding is currently freer of such constraints, with little discussion 
around replicability in approaches.

With rewilding being a developing concept in ecosystem stew-
ardship, scientific discussion has so far focused on highlighting the 
conceptual similarities and differences between restoration and 
rewilding practices (see e.g., Jepson, 2022; Svenning, 2020), par-
ticularly in the light of a call to drop the term altogether (Hayward 
et al., 2019). The complementary nature of these approaches has 
been	previously	alluded	to	(Anderson	et	al.,	2019; Corlett, 2016a). 

Distinguishing attributes Restoration Rewilding

Relevance of historical 
benchmarks

Tends to be higher Tends to be lower

Fidelity to taxonomic 
precedent

Tends to be higher Tends to be lower

Predictability of system 
dynamics

Tends to be higher Tends to be lower

Management	commitment	
over time

Tends to be continuous Aspires	to	be	tapered

Motivation	for	translocations Tends to be driven by 
species composition

Tends to be driven by 
functional type 
composition

Taxonomic replacement Tend to be resisted Tend to be accepted

Environmentally driven system 
transformation

Tends to be resisted Tends to be accepted

Emergence of novel 
ecosystems

Tends to be resisted Tends to be accepted

Costs per ha Tends to be higher Tends to be lower

Area	considered	for	
implementation

Tends to be smaller Tends to be larger

Knowledge base Higher Lower

TA B L E  1 A	comparison	of	restoring	
and rewilding at the landscape scale, 
expressed in relation to a set of 
distinguishing attributes, adapted from du 
Toit and Pettorelli (2019).
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But potential synergies have rarely been explicitly discussed, even 
though the strategic combination of both approaches has the po-
tential to transform the pace, costs and ecological outcomes of the 
large- scale recovery of nature needed to address societal challenges 
such as climate change and biodiversity loss. In this perspective, we 
aim to help the scientific, practitioner and policy communities inter-
ested in nature recovery to appreciate the benefits of integrating 
restoration and rewilding approaches. We then call on them to sup-
port the emergence of infrastructures and frameworks that facilitate 
the coordination and integration of the restoration and rewilding 
agendas. Such a step would not only benefit biodiversity but also 
support efforts to integrate different conservation strategies into 
whole landscape approaches (Kaltenborn & Linnell, 2022).

2  |  RESTOR ATION AND RE WILDING A S 
COMPLEMENTARY APPROACHES

Conserving and enhancing global biological diversity is not just 
about how best to manage a collection of life forms on Earth: it is 
also about promoting a diversity of interactions between these en-
tities, which ultimately define ecosystems and their functionality 
(Noss, 1990). In a changing world, resilience of both the diversity 
and functioning of ecosystems is a third, critical component (Oliver 
et al., 2015). Promoting diversity, functionality and resilience are 
highly interdependent management aims that are each of key im-
portance for securing the future of the natural world; these three 
aims, and their inter- dependencies, are all captured by management 
ambitions that focus on enhancing ecological complexity (Bullock 
et al., 2022). These three aims (diversity, functionality and resilience) 
are, however, addressed differently, yet complementarily, by resto-
ration and rewilding.

Focusing on enhancing ecosystem functionality and resilience 
in degraded landscapes generally requires space, as these aims are 
facilitated by heterogeneity, trophic complexity that includes large 
herbivores and predators and connectivity (Oliver et al., 2015). 
Focusing on enhancing specific habitats or species populations, 
as restoration generally does, often requires significant interven-
tion and long- term management and thus high levels of investment 
(Brancalion et al., 2019). Independently of the scenario considered, 
(i) conservation funding is always limited, (ii) the amount of degraded 
nature has been increasing steadily for the past decades and (iii) the 
costs of any management approach are directly linked to the size 
of the area considered, the level of intervention required and the 
length	of	time	over	which	some	form	of	management	is	required.	As	
such, it is not surprising that conversations in conservation have in-
creasingly focused on exploring what can be achieved at large spatial 
scales with limited budget.

Environmental approaches aiming for reduced levels of interven-
tions will be relatively low budget in the long term compared with 
more active approaches carried out at the same spatial scale but can 
be risky. The more passive options that are more common in rewil-
ding indeed often have inherent risks that may sometimes be more 

explicitly avoided by targeted restoration: these may include the loss 
of open habitat specialists due to natural regeneration of forests or 
soil loss and further degradation if wild vegetation cannot establish 
on abandoned fields due to dispersal or environmental constraints 
(Broughton et al., 2022; Corlett, 2016b; Navarro & Pereira, 2012). 
Rewilding leads to a high level of unpredictability in ecological 
outcomes with the associated risks that local communities will re-
ject projects that are not guaranteed to meet their expectations 
(Pettorelli et al., 2018; Schulte to Bühne, Pettorelli, et al., 2022). 
Because of this, rewilding approaches are not possible everywhere, 
requiring specific environmental, societal and cultural contexts for 
them to be successfully accepted and implemented.

However, high- budget, management- heavy projects that aim at 
a high level of predictability in ecological outcomes by adhering to 
the restoration of historical benchmarks may also not be able to de-
liver on their promises everywhere on Earth. Failure to hit targets 
may arise because of the amounts of continuous funding needed to 
maintain restoration trajectories, unsuitability of local conditions for 
the restoration ambitions or even the acknowledged unpredictabil-
ity of restoration outcomes (Brudvig et al., 2017). Such failures are 
likely to increase in the future because of climate change and its im-
pacts on our ability to reconstruct communities based on historical 
benchmarks (Bullock et al., 2022; Pettorelli et al., 2021). Context, 
like biodiversity, is ultimately a multidimensional, evolving entity 
that underpins the success of any conservation project. Because 
contexts are diverse, developing a portfolio of approaches that tar-
get different scales and socio- ecological contexts and appeal to dif-
ferent communities is thus by far the best way to bend the curve on 
biodiversity loss.

3  |  RESTOR ATION AND RE WILDING A S 
SYNERGISTIC APPROACHES

Because they focus on different aspects of biodiversity (with resto-
ration primarily putting the emphasis on species composition and re-
wilding on ecosystem functioning), there are several ways by which 
restoration and rewilding could work in synergy for the benefits of 
nature conservation (see also Pedersen et al., 2020;	Van	Meerbeek	
et al., 2019; Figure 1).

First, combined restoration and rewilding approaches could 
be used to create and kickstart a mosaic of successional habitats: 
specifically, traditional restoration approaches could be used to 
set different sites along different successional pathways, while the 
addition of rewilding sites intertwined with restoration sites could 
help ensure the overall landscape remains dynamic. Such a mixed ap-
proach would reduce the likelihood of conservation actions gener-
ating a static set of restored ‘habitat types’ over a landscape (Pywell 
et al., 2003), or conversely, a rewilded landscape that comprises a 
homogenous set of low- quality vegetation that develops very slowly 
(Navarro & Pereira, 2012; Figure 2).

Second, restoration efforts near rewilding sites could boost 
rewilding efficiency and benefits, by, for example, increasing 
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opportunities of colonisation of rewilding sites by locally extinct 
species. The ‘woodland islets’ method— planting small blocks of 
trees in denuded landscapes, which can promote shrub and tree 
colonisation (Benayas et al., 2008)— is a specific, albeit small scale, 
example of such an approach. Such an approach could be partic-
ularly valuable in projects aiming to rewild farmed lands, such as 
Knepp (https://www.rewil dingb ritain.org.uk/rewil ding- proje cts/
knepp - castl e- estate)	 or	 Mapperton	 (https://mappe rtonw ildla nds.
com/), where restoration could help create a diversity of habitats 
and boost propagule production for natural regeneration on the re-
wilded land. Similarly, large- scale rewilding near and around resto-
ration sites could ‘soften’ the landscape, making it more permeable 
and thus reducing isolation, which is a major cause of failure to meet 
restoration targets (Crouzeilles et al., 2016;	Volk	et	al.,	2018). The 
National Forest project in the UK (https://www.natio nalfo rest.org/

about/ what- we- do), for example, currently focuses on active resto-
ration. Combining these efforts with a rewilding approach (including 
for example the use of livestock or wild grazers, as is being trialled 
in the Forest of Blean https://www.kentw ildli fetru st.org.uk/proje 
cts/wilde r- blean) could increase the diversity of habitats in the land-
scape and therefore boost local biodiversity, while increasing the 
size of the recovered area.

Third, rewilding has undoubtedly stimulated public interest 
and debate in an unprecedented way (Schulte to Bühne, Pettorelli, 
et al., 2022), and a broader consideration of the complementarity of 
restoration and rewilding could boost overall nature recovery efforts, 
building on rewilding's popularity. This is particularly true for urban 
ecosystems, which are structurally complex and highly heterogeneous 
fine- scale spatial mosaics of interconnected and diverse patch types 
that include elements of different sizes, such as small woodland areas, 

F I G U R E  1 Synergies	between	
restoration and rewilding.
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patches of grass, water bodies, gardens and allotments. Some of these 
patches might lend themselves well to restoration practices, but for 
others, the open- ended, passive management approach of rewilding 
may be more realistic. Rewilding may indeed open up opportunities for 
nature recovery in sites previously neglected by restoration efforts, 
such as large private gardens, unused tracks and railway verges and 
city parks (Lehmann, 2021). Strategic urban planning that combines 
the use of restoration and rewilding has thus the potential to signifi-
cantly boost biodiversity in cities, by increasing the proportion of veg-
etated areas, enhancing functional connectivity and supporting the 
emergence of novel community assemblages that may develop as a 
result of the integration of exotic species and species' redistribution in 
response to climate change (Pettorelli et al., 2022). Importantly, urban 
rewilding provides opportunities to engage residents in conservation 
efforts (Lehmann, 2021), which could trigger broader support for, and 
engagement with, local restoration projects, ultimately raising overall 
nature recovery ambitions.

Fourth, better coordination and dialogue between the resto-
ration and rewilding communities could help the rewilding com-
munity draw a lot of knowledge from the restoration community, 
which could help build the ‘know how’ quicker and more efficiently. 

Such a closer connection could also invigorate and rejuvenate the 
restoration community, with rewilding providing inspiration for res-
toration efforts to be bolder and go bigger in terms of scale, and for 
starting healthy discussions around restoration for enhancing the 
functioning and ecological complexity of ecosystems under global 
change (Bullock et al., 2022; du Toit & Pettorelli, 2019; Pettorelli 
et al., 2021).

Taken together, better coordination between restoration and 
rewilding efforts could thus enhance efforts to boost overall land-
scape connectivity, for the benefits of biodiversity and ecologi-
cal functioning (Perino et al., 2019; Thierry & Rogers, 2020). This 
is particularly important in the context of climate change, as well 
as being very relevant to achieving the targets defined under the 
Global	 Biodiversity	 Framework	 agreed	 at	 15th	 Conference	 of	 the	
Parties	(COP	15)	of	the	UN	Convention	on	Biological	Diversity	(see	
e.g., Carroll & Noss, 2021). Ensuring high levels of connectivity in 
protected areas' networks is indeed for example key to guaranteeing 
protected areas' effectiveness in terms of biological diversity con-
servation in times of rapid climatic changes. To secure high levels of 
connectivity among local biodiversity hotspots (should they be pro-
tected or not) within given landscapes requires coordination among 

F I G U R E  2 Hypothetical	scenario	comparing	the	outcomes	of	restoration	(b),	rewilding	(c)	and	rewilding	with	restoration	(d)	in	an	
expansive forested landscape where biodiversity and biogeochemical and biophysical processes have been degraded (a). In (b), restoration 
is being used to recover biodiversity in patches where intensive land management and reintroductions are concentrated; in (c), a rewilding 
approach is being considered across the whole landscape. Under (d), restoring and rewilding approaches are both applied simultaneously 
side- by- side in a mixed strategy to achieve cost- saving and ecological synergy. The matrix surrounding the restoration patches is where 
rewilding	(either	active	or	passive)	is	promoted	to	improve	ecosystem	functioning.	Assuming	no	major	problems	with	interspecific	
competition or predation between patch and matrix community members, the restoration patches can act as sources of (re)colonisers for 
the matrix, with species expected to have an increased chance of becoming established as ecosystem functioning improves in the matrix. If 
the restoration efforts prove too expensive or simply futile, the matrix could quickly subsume the patches and the overall goal could shift 
seamlessly from restoring to rewilding.
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all stakeholders involved in environmental management and wildlife 
conservation and concerted efforts to prioritise connectivity con-
siderations in future restoration and rewilding project plans.

4  |  CONCLUSIONS

Nature is a formidable ally in tackling the pressing environmental 
and societal challenges of our times, such as the current break-
down of our climate, but only if it can be allowed to recover at scale. 
Restoration and rewilding are both relevant in efforts to enhance 
global biodiversity and stabilise our climate but are anchored in dif-
ferent visions; target- driven versus open- ended, respectively. This 
diversity in vision could be a strength when it comes to wildlife 
conservation in times of large- scale nature recovery needs, limited 
budgets and rapidly changing climatic conditions, rather than a prob-
lem or a source of discord. Developing approaches that promote and 
factor in synergies between restoration and rewilding could lead to a 
step change in adopting a landscape perspective when designing na-
ture recovery interventions. This would help contextualise proposed 
local actions in terms of likely nature benefits for entire regions.

To ensure that benefits of potential synergies can be reaped, the 
restoration and rewilding communities need to come together, in-
form each other, and develop a shared agenda supporting the emer-
gence of resilient, effective, nature- based solutions (Jepson, 2022). 
Indeed, there is some progress in this direction. For example, it 
has been argued that rewilding projects could implement adaptive 
management approaches by monitoring developments and adjust-
ing rewilding interventions in order to ‘nudge’ ecosystems towards 
desired trajectories (e.g., forest rather than savannah, or vice versa) 
(Perino et al., 2019). Conversely, it has been suggested that resto-
ration moves on from the target of recreating specific communities, 
to aim rather at creating complex systems that are resilient to global 
change (Bullock et al., 2022). These two examples illustrate potential 
benefits of rewilding adopting some restoration approaches and vice 
versa.

A	successful	 integration	of	the	restoration	and	rewilding	agen-
das that fully takes advantage of the complementarity and syner-
gies of these approaches, however, requires more than scientific 
alignment; it also need policy support and coordination. Yet there is 
still limited explicit reference to rewilding in much international and 
national legislation to date (Cretois et al., 2019), with, for example, 
no explicit reference to rewilding in the European Union biodiver-
sity strategy to 2030, the proposed European Nature Restoration 
Law	or	 the	post-	2020	Global	Biodiversity	Framework.	Admittedly,	
agreeing on an operational definition of rewilding would facilitate 
the integration of rewilding in national and international legislation, 
which is why, for example, the International Union for Conservation 
of Nature (IUCN) sat up in 2021 an IUCN- wide Rewilding working 
group charged with the production of a definition, associated prin-
ciples and guidelines for rewilding (https://iucn- rwg.org/). That said, 
the level of scientific consensus on rewilding has grown substan-
tially over the past few years, with organisations such as the Global 

Rewilding	Alliance	supporting	the	emergence	of	a	coordinated	voice	
from the rewilding community. Rewilding is now being mentioned 
in calls from major conservation funders (such as Biodiversa+ and 
the European Union's Horizon programmes), and countries such as 
England have brought forward policies to pay farmers for rewilding 
landscapes.	As	such,	the	time	is	right	for	major	UN	policy	platforms	
and international funding agencies to start facilitating the coordina-
tion and integration of the rewilding and restoration agendas.
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