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Earth’s terrestrial, freshwater, and marine ecosystems have  
been substantially modified by human activities, includ-

ing agriculture, mining, pollution, dredging, and urbaniza-
tion (Scanes 2018). For many animal populations, active 
intervention in modified habitats –  both within and outside 
of protected areas –  is necessary for their persistence (eg 
Greet et al. 2020). One commonly proposed approach for 

supporting animal populations in disturbed environments is 
to supplement or replace lost or degraded natural habitat 
structures, such as tree hollows and rock pools, with artificial 
habitat structures. Due to the ubiquity of human disturbance, 
artificial habitat structures have been deployed across a spec-
trum of environments, including forests, deserts, oceans, and 
rivers (WebTable 1). Yet, despite the growing reliance on arti-
ficial habitat structures, no synthesis exists on how they are 
being designed and implemented for animal conservation. 
Here, we define artificial habitat structures and their applica-
tions in animal conservation worldwide, outline considera-
tions for their effective design and implementation, advise 
caution against their misuse or broadscale application in the 
absence of strong evidence of their effectiveness, and high-
light future opportunities regarding technological innovation 
and mitigation of emerging threats. Although artificial habi-
tats can also benefit non- animal taxa, particularly plants and 
algae in the marine realm, we focus on animals to provide 
sufficient detail relevant to their life histories, behavior, and 
conservation, rather than a broader and less detailed over-
view covering all taxa.

What are artificial habitat structures and why are they 
used?

By our definition, artificial habitat structures are purposefully 
designed habitats meant as human- made substitutes for (or 
supplements to) natural habitat structures, and are usually 
deployed in degraded, disturbed, or modified environments. 
The primary goal of artificial habitat structures is to maintain 
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In a nutshell:
• Artificial habitat structures are used for animal conservation 

in terrestrial, freshwater, and marine environments to 
improve survival, growth, reproduction, and abundance

• They are purposefully designed as human- made substitutes 
for natural habitat structures, and are usually deployed 
in degraded, disturbed, or modified environments

• Knowledge of natural habitat selection and careful design 
and experimentation are key to successful imple  mentation

• Advances in computational modeling and engineering are 
opening up new opportunities for increasingly sophisticated 
and effective artificial habitat structures
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or improve the state of individuals or populations, including 
their survival, growth, reproduction, and abundance. Targets 
can range from a single species to multiple species and 
entire ecological communities (WebTable 1). Artificial habitat 
structures supplement or replace natural structures that are 
used for specific behaviors, rather than restoring habitat in 
a more general sense. Examples of artificial habitat structures 
include artificial dens, hollows, nests, reefs, and other refuges 
where animals can bask, rear offspring, hibernate, or shelter 
from predators and environmental stressors (Cowan et al. 
2021; Figure 1, a– c), as well as artificial spawning or larval 
substrates, where aquatic animals can lay their eggs or where 
larvae can settle (Figure 1d). Artificial habitat structures can 
be composed of both natural and artificial materials 
(WebFigure 1). Some involve modifications to structures 
already present in the environment, such as the addition 
of crevices and other microhabitats to seawalls (Figure 2a), 
whereas others are more complex and involve adding con-
structed habitat to areas where no human structures pre-
viously existed (eg a three- dimensional [3D]- printed owl 
nest attached to a tree; Figure 2b).

Our definition of artificial habitat structures excludes (1) 
infrastructure that has not been modified for the benefit of 
animals but is rather used by them opportunistically (eg birds 
nesting in or on roofs) and (2) structures intended strictly for 
wildlife monitoring (eg roofing tiles for surveying lizards) or 
catching wildlife for food production (eg artificial refuges that 
facilitate lobster fishing). However, some artificial habitat 
structures serve more than one purpose, such as artificial reefs 
intended for animal conservation that also enhance fishing 

yields or recreational activities (Becker et al. 2018). We include 
such “multipurpose” structures in our definition of artificial 
habitat structures.

The timeframe over which artificial habitat structures are 
necessary depends on the rate of recovery of the natural struc-
tures they seek to replace. Artificial habitat structures can act 
as temporary stopgaps while natural habitat structures recover; 
for instance, artificial tree hollows can supplement mature, 
hollow- bearing trees that take decades or centuries to recover 
from logging (Lindenmayer et al. 2009; see also “Minimizing 
ecological risks” below). Some artificial habitats are even 
designed to degrade over time, such as biodegradable starch 
mesh that can provide stable habitat on which organisms can 
colonize in areas where native habitat- forming species are 
absent (Gagnon et al. 2021). Artificial habitat structures can 
also be used to replace nonrenewable habitat structures that 
have been permanently lost, such as rock crevices (Cowan 
et al. 2020).

Disturbances and threats

The common threat that motivates the use of artificial habitat 
structures is habitat loss and degradation, which can be 
caused by many types of disturbances, including land clear-
ance or conversion, agriculture, fire, logging, mining, marine 
infrastructure, coral bleaching, river canalization, and dredg-
ing. Here, we briefly discuss ways in which artificial habitat 
structures have been used in the terrestrial, freshwater, and 
marine realms, before highlighting the special case of loss 
of habitat- forming species.

Recent projections suggest that, due to 
destructive practices in terrestrial environ-
ments, numerous vertebrate species will 
decline in abundance or become extinct in the 
coming decades (Powers and Jetz 2019). 
Artificial refuges, such as rocky dens 
(WebFigure 1a), tree cavities, burrows 
(WebFigure 1b), and floating roosts 
(WebFigure 1d), have been established in 
attempts to offset the destruction of natural 
habitat structures important to amphibians, 
reptiles, birds, mammals, and invertebrates 
(WebTable 1). In protected areas, artificial ref-
uges have also been used to mitigate habitat 
degradation associated with prohibited activi-
ties like illegal logging and rock collecting 
(Panel 1; Figure 3).

Habitat modification (eg through cattle 
grazing, coral bleaching, and river canaliza-
tion) can amplify the impacts of predation on 
prey populations by reducing shelter availabil-
ity and increasing predation risk (Finstad et al. 
2007; McGregor et al. 2014; Boström- Einarsson 
et al. 2018). Artificial refuges have been uti-
lized to reduce predator hunting efficiency and 

Figure 1. Examples of artificial habitat structures: (a) an adult shy albatross (Thalassarche 
cauta) feeding its nestling in an artificial nest on Albatross Island, Australia; (b) an artificial reef 
in Thailand that carries a mild electric current to alter water pH and reduce ocean acidification; 
(c) installed in an Australian forest recovering from fire, a nest- box for the critically endangered 
Leadbeater’s possum (Gymnobelideus leadbeateri); (d) a spotted handfish (Brachionichthys 
hirsutus) using an artificial spawning structure (a ceramic pole) in the River Derwent, Australia.
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provide shelter for mice in agricultural land 
(Arthur et al. 2005), sea urchins in degraded 
coral reefs (Delgado and Sharp 2021), and oys-
ters on seawalls (Strain et al. 2019). However, 
artificial refuges did not improve the survival 
of skinks (Lettink et al. 2010), rabbits and 
hares (Cox et al. 1997), or freshwater fish 
(Westhoff et al. 2013).

Marine infrastructure has an enormous 
ecological footprint (Bugnot et al. 2021). For 
instance, more than 50% of coastal habitat has 
been replaced by human infrastructure in 
parts of Europe, the US, and Australia (Dugan 
et al. 2011). To help conserve marine life, 
resource managers can incorporate artificial habitat structures 
into existing seawalls and other infrastructure to enhance the 
availability of complex microhabitat (ie ecological engineering; 
Chapman and Underwood 2011), which can increase the 
abundance and diversity of invertebrate and fish species in 
modified intertidal environments (WebTable 1). Likewise, in 
subtidal environments, artificial reefs can provide habitat and 
promote species diversity and abundance in areas where natu-
ral reefs are degraded or overexploited (Dafforn et al. 2015; 
Becker et al. 2018; see also “Minimizing ecological risks” 
below). Although most artificial habitat structures in marine 
environments are designed to benefit an assemblage of species, 
they can also be designed to target a single species, such as a 
particular type of seahorse (WebFigure 1e) or limpet 
(WebTable 1).

As with marine and estuarine environments, canalization 
and other human activities have reduced refuge and spawning 
habitat for fish in many freshwater ecosystems (Cowx and 
Welcomme 1998). Because these natural structures are unlikely 
to recover rapidly, providing artificial refuges and spawning 
substrates (eg gravel, wood- bundles, ceramic tiles) has been 
proposed as a way to improve the quality of degraded freshwa-
ter habitats. For example, gravel was added to regulated rivers 
in Norway as spawning habitat for salmon and trout species, 
leading to increased spawning success (Barlaup et al. 2008). 
Stream siltation due to human development can fill in the con-
cave undersides of submerged rocks, destroying critical refuge 
and breeding habitat for fish and amphibian species; artificial 
rock crevices (aquatic nest- boxes) can help to supplement 
these natural structures, such as for the eastern hellbender sal-
amander (Cryptobranchus alleganiensis) in North America, in 
which case 70% of the nest- boxes were used (WebFigure 1f; 
Briggler and Ackerson 2012).

Many habitat- forming species have declined in abundance 
due to habitat destruction and other threats, which in turn can 
lead to population reductions of species reliant on them for 
habitat creation (Davidson et al. 2012). Artificial habitat struc-
tures have been suggested as a means of supplementing habitat 
created by other animals. In the Gulf of Mexico, installation of 
artificial oyster reefs assisted in the restoration of multiple eco-
system services, including the provision of habitat for a range 

of vertebrates and macroinvertebrates (Brown et al. 2014). In 
France, lizards occupied 86% of artificial burrows mimicking 
rabbit burrows, although further research is needed to deter-
mine the impact of the artificial burrows on lizard survival and 
recruitment (Grillet et al. 2010). In the Swiss Alps, provision of 
nest- boxes replicating tree hollows excavated by woodpeckers 
led to an almost sixfold increase in hoopoe (Upupa epops) 
population size (Arlettaz et al. 2010).

Building effective artificial habitat structures

While deployment of artificial habitat structures for animal 
conservation is becoming increasingly widespread, in many 
cases the science underpinning their use is underdeveloped, 
with the possible exception of nest- boxes and artificial 
reefs, which have longer histories of use (Møller 1989; 
Seaman and Lindberg 2009). To facilitate best practices 
and increase the likelihood of building an effective artificial 
habitat structure, we recommend that practitioners and 
scientists first conduct a “needs assessment” to help identify 
whether an artificial habitat structure can mitigate the 
threat for a given taxon or community and achieve the 
desired outcome (Figure 4). To this end, we highlight 
important considerations that should be addressed to max-
imize the effectiveness of artificial habitat structures 
(Figure 4).

Design and experimentation

Like any new technology, careful design and experimentation 
can help to optimize effectiveness before widespread deploy-
ment. Field or laboratory studies can be used to identify 
how and why animals select natural habitat structures (eg 
Cowan et al. 2020), which can inform the design of artificial 
habitat structures. Drivers of natural habitat selection may 
include the position of the structure within the landscape, 
its orientation, physical dimensions, color, microclimate 
dynamics, structural complexity, hardness, porosity, or surface 
chemistry. Experiments allow researchers to examine the 
suitability of the artificial habitat design and its effectiveness 
in replicating the natural habitat structure, while also 

Figure 2. Additional examples of artificial habitat structures: (a) tiles added to an existing sea-
wall to provide complex microhabitat for marine fauna in Sydney Harbor, Australia; (b) a 
3D- printed artificial nest installed in a tree for the powerful owl (Ninox strenua).
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reducing the risk of negative outcomes (see “Minimizing 
ecological risks” below).

Before examining how the target species interacts with 
the artificial habitat structure, researchers can test the suita-
bility of the design to ensure it has appropriate physical and 
thermal properties by comparing it to the natural structure 
of interest. This can improve the likelihood of creating a 
suitable structure for the target species and lower the risk of 
negative outcomes. Griffiths et al. (2018), for instance, com-
pared the thermal profiles of unoccupied tree hollows 
carved with chainsaws and unoccupied nest- boxes to those 
of natural tree hollows, and found that hollows made by 
chainsaws simulated the thermal profiles of natural tree hol-
lows more accurately than nest- boxes (Griffiths et al. 2018).

Although not always possible or practical, ex- situ trials 
with target species (eg in a laboratory or enclosure) enable 
researchers to test the suitability of multiple artificial habitat 
designs concurrently, to identify the preferred design before 
undertaking in- situ trials. For example, loss of seagrass beds 
relied on by the long- snouted seahorse (Hippocampus guttu-
latus) as holdfast habitat is contributing to population 
declines in shallow coastal waters in Europe. A laboratory 
experiment was set up to test different artificial holdfast 
designs mimicking both seagrass and macroalgae, and unex-
pectedly found that holdfasts mimicking macroalgae were 

preferred by seahorses (Correia et al. 2013). This holdfast 
design may improve the long- snouted seahorses’ ability to 
camouflage and hunt while also protecting them from being 
swept along by strong currents, and has paved the way for in- 
situ experiments.

In- situ experiments can test whether an artificial habitat 
structure mitigates a threat under “real- world” conditions 
and across environmental gradients, in a way that is not 
achievable with ex- situ experiments. In- situ experiments are 
most appropriate (1) when habitat choice is influenced by 
environmental conditions that are difficult to replicate in a 
laboratory setting (eg predator presence or water currents), 
(2) in environments supporting a high density of non- target 
or invasive species that might also use the artificial habitat 
structure (eg urbanized coastlines; Dafforn et al. 2012), (3) 
for designs that target diverse species assemblages (eg artifi-
cial reefs), or (4) following a successful ex- situ experiment. 
Depending on logistical factors (eg size of the artificial habi-
tat structure, cost of construction and installation), conduct-
ing in- situ experiments at large spatial scales may not be 
feasible. However, environmental variation across larger 
spatial scales may greatly influence the effectiveness of an 
artificial habitat structure (Strain et al. 2021). Consequently, 
given the inherent risks associated with the use of these 
structures, we urge researchers and managers to exercise 

Panel 1. Artificial rocks mitigate habitat loss caused by illegal rock collectors

Sandstone outcrops in southeastern Australia contain thin surface rocks 
that are often illegally harvested for use in gardening and landscaping, 
thereby reducing habitat availability for the threatened broad- headed snake 
(Hoplocephalus bungaroides) and other animals that seek shelter under the 
rocks (Figure 3a; Croak et al. 2010). To mitigate the loss of this nonrenew-
able habitat structure, Croak et al. (2010) installed artificial rocks (Figure 
3b) to test how well they mimicked natural rocks and the degree to which 
animals would use the rocks as habitat. They created a silicon mold of a 
natural rock that was representative of those used by the broad- headed 
snake, and casted 198 artificial rocks out of fiber- reinforced cement and 
polymer. These rocks were then trialed in an in- situ experiment to deter-
mine their physical and thermal suitability and species occupancy patterns.

Monitoring demonstrated that the thermal regime of the artificial 
rocks was very similar to that of natural rocks, and the physical 
characteristics of artificial rocks were more similar to those of nat-
ural rocks used by fauna than those of random rocks. After 40 
weeks, 82% and 100% of the rocks were colonized by reptiles (Fig-
ure 3c) and invertebrates, respectively (Croak et al. 2010), and all 
local reptile species known to use rocks for shelter had colonized 
the artificial rocks. The number of velvet geckoes (Oedura lesueurii )  
captured at sites with artificial rocks increased by ~220% as com-
pared to control sites, and survival of juveniles and females (but 
not males) was higher where artificial rocks were provided (Croak 
et al. 2013).

Figure 3. Artificial rocks mitigating habitat loss caused by illegal rock collectors: (a) a critically endangered broad- headed snake (Hoplocephalus 
bungaroides); (b) surface view of an artificial rock placed in the field, showing its general resemblance to natural rock; (c) a broad- headed snake 
using an artificial rock as a shelter site.
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caution before extrapolating the results of 
spatially restricted experiments.

Monitoring, evaluation, and reporting

Many artificial habitat structures have not 
yet been subject to long- term evaluation due 
to their brief history of use in animal con-
servation (Firth et al. 2020), but such assess-
ment is needed to evaluate structure 
durability, to gauge their capacity to achieve 
intended outcomes, and to detect possible 
negative outcomes. For example, artificial 
dens constructed for swift fox (Vulpes velox) 
populations in northwest Texas initially 
improved fox survival and distribution 
(McGee et al. 2006), but a follow- up study 
10 years afterward found that 73% of dens 
were no longer usable due to obstructions 
or infilling (Laws 2017). Consistent long- term 
monitoring and evaluation is critical for 
understanding how to manage structures and 
ensure they remain effective over time.

Researchers who are involved in the evalua-
tion of artificial habitat structures must be 
willing to disseminate their findings, regard-
less of whether the results are positive, nega-
tive, or neutral. Publishing neutral or negative 
results not only provides conservation manag-
ers with better information, it also improves the broader 
understanding of design flaws, facilitates adaptive manage-
ment strategies, and helps to limit the chances of negative out-
comes. For instance, as detailed in WebPanel 1, an adaptive 
management approach enhanced the nesting success of a 
threatened turtle population by reducing egg predation.

Minimizing ecological risks

While artificial habitat structures can provide researchers 
and practitioners with a rapidly deployable intervention to 
conserve wildlife, occasionally the approach can be of little 
benefit or may even result in a negative outcome. The eco-
logical risks of artificial habitat structures should therefore 
be thoroughly considered before they are widely implemented 
in- situ so that steps can be taken to minimize risks during 
the design stage, and protocols can be established for detect-
ing and addressing risks in the experimental and operational 
phases (Figure 4).

Artificial habitat structures can act as ecological traps if 
they induce organisms to select poor- quality habitats that ulti-
mately reduce their fitness (Battin 2004). For example, artificial 
habitat structures that are poorly designed can create unsuita-
ble microclimates, resulting in potentially dire consequences 
for endotherms; under heatwave conditions, juvenile lesser 
kestrels (Falco naumanni) using nest- boxes experienced 
higher mortality rates than kestrels using natural cavities 

(Catry et al. 2011). Similarly, structures situated in poor- quality 
habitat can be maladaptive if other necessary habitat compo-
nents (eg food sources) are deficient or if predation pressure is 
higher; for instance, artificial dens for northern quolls 
(Dasyurus hallucatus; WebFigure 1a) were constructed in hab-
itat that was less structurally complex than that around natural 
dens, and consequently had lower prey availability and higher 
predator activity (Cowan et al. 2020). Furthermore, artificial 
habitat structures deployed at an inappropriately high density 
can lead to increased predator attraction, disease spread, or 
food limitation (Møller 1989; Mänd et al. 2005); for example, 
for wood ducks (Aix sponsa), nest- boxes deployed at high den-
sities had higher levels of nest parasitism and lower nesting 
success than nest- boxes deployed at lower densities (Roy et al. 
2009).

Artificial habitat structures can also be exploited by invasive 
species. In Israel, invasive birds outcompeted native birds for 
access to artificial tree hollows (Charter et al. 2016). In inter-
tidal ecosystems, the colonization of coastal infrastructure by 
nonnative species is one of the biggest concerns for coastal 
managers, and both native and nonnative species can occupy 
artificial habitat structures concurrently (Firth et al. 2016). 
Therefore, it is crucial to assess the extent to which invasive 
species may benefit from artificial habitat structures to the det-
riment of native species, and to identify approaches that mini-
mize this risk (Strain et al. 2018). Risk management strategies 

Figure 4. Diagram highlighting the multifaceted components and considerations that research-
ers and conservation practitioners should incorporate into conservation programs using artificial 
habitat structures. The most suitable approach will depend on the type of threat, the target spe-
cies, and the desired outcome. Petaurus sp silhouette credit: S Werning (CC BY 3.0).
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should also consider the possibility that artificial habitat struc-
tures inadvertently facilitate human exploitation of the target 
species (eg poaching animals from nest- boxes, and overfishing 
individuals aggregated at artificial reefs).

Notably, there is also the potential for the misuse of artificial 
habitat structures in the context of biodiversity offsets  
(eg Lindenmayer et al. 2017). Biodiversity offsets seek to com-
pensate for the impacts of environmentally destructive actions 
by creating equivalent gains elsewhere (zu Ermgassen et al. 
2019). In general, however, biodiversity offsetting expedites 
environmental destruction without guaranteed or timely rec-
ompense. In addition, artificial habitat structures may also be 
misused to help greenwash an environmentally destructive 
project; in this way, their implementation may facilitate further 
environmental damage (Firth et al. 2020). Therefore, in juris-
dictions where offsetting is practiced, we urge that artificial 
habitat structures not be exploited as greenwashing mecha-
nisms but instead be used only where they are strongly sup-
ported by long- term evidence that they can meet the stated 
goals of the offset (eg maintaining population size). We also 
recommend that, where possible, artificial habitat structures 
that have net negative impacts (eg aiding invasive species and 
harming, or not helping, native species) be removed.

Future opportunities and applications

Technological innovation

Combining traditional ecological approaches with advances 
in computational modeling and engineering is creating new 
opportunities for the development of increasingly sophisticated 
and effective artificial habitat structures. For instance, in an 

effort to increase the availability of nesting habitat for the 
threatened powerful owl (Ninox strenua) in an urban land-
scape in Australia, Roudavski and Parker (2020) relied on 
3D scanning to identify the ideal position on the tree surface 
for an artificial nest. They then digitally generated an artificial 
nest that was customized for that specific position on the 
tree (Figure 5a), and assembled the nest using augmented 
reality (Figure 5b) to efficiently produce and test a 3D- printed 
prototype (Figure 2b; Roudavski and Parker 2020).

Technologies can also be incorporated into the design of 
artificial habitat structures to reduce the risk of competition 
and predation by excluding non- target species. For example, to 
inform the design of artificial rock piles that aim to protect 
skinks from invasive predatory mice, Lennon et al. (2021) 
applied video- game software to model the 3D space in rock 
piles and identify the optimum rock size that provides refuge 
for skinks but excludes mice. To reduce bird nest failure, 
Stojanovic et al. (2019) added automated light- sensitive doors 
to nest- boxes to prohibit invasive mammals from entering nest- 
boxes at night and preying on eggs and hatchlings (Figure 5c). 
Similarly, microchip- automated doors can be installed on nest- 
boxes and other artificial refuge structures for the purpose of 
permitting access only to microchipped animals (Figure 5d; 
Edwards et al. 2020). These are just a few examples of how 
cross- disciplinary partnerships among conservationists, engi-
neers, and technologists can advance the design and application 
of artificial habitat structures for wildlife conservation.

Global change and threat intensification

Anthropogenic climate change will increasingly place animal 
communities at risk by intensifying threats through 
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Figure 5. (a) An advanced computational model simulating the ideal shape and structure of an artificial nest for the powerful owl in a 3D- scanned tree; 
(b) researchers using augmented reality to assemble the powerful owl’s artificial nest; (c) a photosensitive door on a nest- box closed at night, prohibiting 
access by the nocturnal predatory sugar glider (Petaurus breviceps); (d) a micro- chipped common brush- tailed possum (Trichosurus vulpecula) using a 
nest- box with a microchip- automated door.
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alterations in temperature, sea level, and wildfire regimes, 
among other impacts. Adaptation strategies are urgently 
needed to offset these impacts, and artificial habitat struc-
tures may provide conservationists with a tool to maintain 
animal populations at smaller spatial scales (eg Esteban et al. 
2018). Rising sea levels and increasingly frequent storms 
are leading to coastal erosion and flooding, which can reduce 
nesting habitat for many species, including wetland birds 
(Robinson et al. 2009). Artificial habitat structures, such as 
floating islands and elevated nesting platforms (WebFigure 1, 
d and g), may help to mitigate this threat in the short 
term by providing nesting or refuge habitat that is not 
inundated during flooding events. In the US, the California 
Ridgway’s rail (Rallus obsoletus obsoletus) frequently relied 
on artificial islands as a refuge during floods (Overton et al. 
2015).

Artificial habitat structures have also been proposed as one 
method that could lessen the impacts of increasingly frequent 
and severe wildfires on animal populations. For example, small 
ground- dwelling animals face greater exposure to invasive 
predators after fire due to reduced habitat complexity (Leahy 
et al. 2016). Artificial refuge tunnels (WebFigure 1h) and other 
structures are currently being trialed in fire- affected parts of 
Australia, with the goal of improving the persistence of vulner-
able animals in the presence of invasive predators (eg Bleicher 
and Dickman 2020).

Programs for reintroduction or translocation of threatened 
species will become increasingly important as their ranges 
contract due to climate change and other threats (Pacifici et al. 
2020). Artificial habitat structures can play important roles in 
translocation programs for a variety of taxa by supplementing 
natural refuges, such as artificial reefs for transplanted coral in 
the Caribbean (Cummings et al. 2015), artificial burrows for 
reintroduced burrowing owls (Athene cunicularia) in North 
America (Fisher and Bayne 2014), and artificial tree hollows 
for the Auckland tree weta (Hemideina thoracica) in New 
Zealand (Green 2005). We expect the use of artificial habitat 
structures to become increasingly common in wildlife translo-
cations, and we advocate that this be done in an experimental 
framework to enable impact evaluation and refinement of 
techniques.

Concluding remarks

Artificial habitat structures are a versatile conservation 
tool that, when well designed and implemented, have the 
potential to facilitate in- situ conservation of wildlife in 
the face of existing and intensifying threats. Here, we 
highlighted the diversity of contexts in which artificial 
habitat structures are currently being applied and the 
breadth of animals they are attempting to conserve. We 
emphasize the need for appropriate design and experi-
mentation before artificial habitat structures are imple-
mented and up- scaled, along with sustained monitoring 
to identify additional actions that will make the structures 

effective in the long term. There are inherent risks asso-
ciated with artificial habitat structures, and we recommend 
that practitioners are proactive in anticipating and respond-
ing to potentially negative outcomes. We also strongly 
advocate that artificial habitat structures not be used to 
facilitate further environmental destruction. There are 
challenges associated with effectively using artificial habitat 
structures for animal conservation at large spatial scales, 
and therefore the approach may be most appropriate as 
a management tool for key populations of threatened 
species in specific locations. Finally, we encourage inter-
disciplinary collaboration between scientists, practitioners, 
engineers, and technologists to advance the design and 
effectiveness of artificial habitat structures and improve 
animal conservation in this time of rapid environmental 
change.
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