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Abstract: Conservation researchers are increasingly aware of the need to conduct interdisciplinary research
and to engage nonscientists in practical applications of conservation biology. But so far, industrial designers
bhave been left out of such collaboration and outreach efforts. Conservation of wildlife often depends on
products such as nest boxes, feeders, barriers, and corridors, all of which bave a designed component that
is frequently overlooked. Furthermore, many products are adopted without testing on short or long time
scales. We argue that the design of products for conservation, and bence their functionality, effectiveness, and
value, can be improved through collaboration with industrial designers. We see four key benefits that can
arise from interactions with industrial designers: improvement of product quality and value, innovation and
improvement in functionality of products, harmonization of conservation products with local values, and
development of a psychological biomimesis approach to design. The role of industrial designers in conservation
projects would be to improve factors such as product durability, affordability, functionality, and aesthetic
appeal to local people. Designers can also belp to create multiple product options whose success can be tested
in the field. We propose that collaborations with industrial designers can contribute to the development of
improvements to existing products and innovations in the practice of animal conservation.
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Conservacion Por Diseflio

Resumen: Los investigadores de conservacion estdn cada vez mds conscientes de la necesidad de realizar
investigaciones interdisciplinarias e involucrar a no cientificos en las aplicaciones prdcticas de la biologia de
la conservacion. Pero basta abora, los disefiadores industriales ban sido dejados fuera de estos esfuerzos de
colaboracion y extension. La conservacion de vida silvestre depende de productos como cajas de anidacion,
comederos, barreras y corredores, que tienen un componente disefiado que a menudo es pasado por alto. Mds
aun, muchos productos son adoptados sin ser probados en escalas de tiempo cortas o largas. Argumentamos
que el diserio de productos para la conservacion, y por lo tanto su funcionalidad, efectividad y valor, puede ser
mejorado mediante la colaboracion con disefiadores industriales. Vemos cuatro beneficios clave que puede
derivarse de interacciones con diseriadores industriales: mejoramiento de la calidad y valor del producto,
innovacion y mejoramiento de la funcionalidad de los productos, armonizacion de los productos de conser-
vacion con los valores locales y desarrollo de un enfoque de biomimesis psicologica en el disefio. El papel
de diseriadores industriales en proyectos de conservacion seria para mejorar factores como la durabilidad,
asequibilidad, funcionalidad y atraccion estética de los productos. Los diseiiadores también pueden ayudar
a crear multiples opciones para los productos cuyo éxito puede ser probado en el campo. Proponemos que
las colaboraciones con diseiiadores industriales pueden contribuir al desarrollo de mejoras a los productos
existentes asi como innovaciones en la prdctica de la conservacion de animales.
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Introduction

There is a broad consensus among conservationists
that finding solutions to the global biodiversity cri-
sis will require considerable innovation combined with
genuinely multidisciplinarity and publicly engaged ap-
proaches (Noss 1997; Chan 2008). Conservation biology
needs to reach out to a much broader community of
academics and practitioners in fields as diverse as anthro-
pology, history, political geography, and environmental
psychology (Brosius 2006; Ladle & Jepson 2008). One
promising but underutilized group of individuals, who
possess skills that are potentially useful to conservation,
are designers and builders of products and infrastruc-
tures, such as engineers and industrial designers.

There has been little recognition in conservation biol-
ogy of the benefits that could be derived from collabo-
ration with industrial designers. This lack of interest is
probably mutual because, at first view, nature conserva-
tion seems to have little to offer a profession that seems
to be associated primarily with the urban environment.
Nevertheless, this view neglects the design of equipment
and products for wildlife conservation, a ubiquitous fea-
ture of nearly all conservation interventions. Moreover,
as the focus of conservation inevitably shifts toward the
redesign of anthropogenic habitats (Rosenzweig 2003),
there will be an increasing need for individuals who can
devise innovative solutions that allow species to thrive in
human-dominated habitats. We argue that more attention
needs to be paid to conservation design and that collabo-
rations with industrial designers are likely to improve the
design process and performance of products for conser-
vation and have long-term benefits for conservation.

Industrial Design

Industrial design is the design of products for manufac-
ture in mass quantities, limited editions, or as one-off con-
ceptual items (Fiell & Fiell 2003, 2006). Industrial design
includes the design of products as different as vacuum
cleaners, space shuttles, tea pots, and telephone booths
and differs from engineering in its attention to aesthetic
considerations, although many engineered products have
designed components or aspects (Fiell & Fiell 2000).
One of the benefits of novel and original designs is
their potential to generate new and desirable interac-
tions among product, user, and environment. For ex-
ample, “[d]esign practice should respond... to techni-
cal, functional and cultural needs and go on to create
innovative solutions which communicate meaning and
emotion and which ideally transcend their appropriate
form, structure and manufacture” (Fiell & Fiell 2003:17).
Some designers hope to move beyond the creation of
objects to the design of “responsive” environments that
take part in a “dialogue” between users, methods of pro-
duction, and existing products (Fiell & Fiell 2003). The
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idea of an “ecology of products” connecting the human
experience to its surroundings also extends to increased
concern about environmental responsibility during pro-
duction (Fiell & Fiell 2003). Thus, the goal of industrial
design is not simply to produce functional products or
even aesthetically pleasing functional objects, but also to
participate in the making of new ways of living, thinking,
and feeling.

Although the majority of products are designed for the
average user, there are also strands of industrial design
that concentrate on the design of products for groups
with particular needs, such as children (Fiell & Fiell 2003;
Markopolous & Bekker 2003; Read & MacFarlane 20006),
the elderly (Fiell & Fiell 2003; Forlizzi et al. 2004; Bask-
inger 2007), and patients in hospital (e.g., Karlin & Zeiss
2006). Design in these areas focuses on issues such as
assessing the preferences of users, considering their par-
ticular movement and perceptual abilities, reducing com-
plexity of use, and embedding products in a narrative of
positive meanings. Designing for use with animals could
be viewed as an extension of the design of products for
groups of users with specific needs.

Approaches to Conservation Design

Conservation products, as we call them here, are objects
used to interact with or control animals or to influence
the interactions of animals with their environment. We
did not consider plant conservation. Ex situ conserva-
tion techniques, including helping animals to breed and
rear young and teaching captive-reared animals how to
survive when released into the wild (Griffen et al. 2000;
Stamps & Swaisgood 2007), use a variety of conserva-
tion products, for example, cages, enrichment objects,
model parents, and model predators. The design of ef-
fective ex situ wildlife conservation products calls for a
conservation-behavior approach (Buchholz 2007). In a
conservation-behavior approach principles of animal be-
havior or knowledge of the behavior of given species are
applied to the design of conservation programs (Buch-
holz 2007). For example, successful training of an animal
to avoid its natural predators requires pairing a predator
model displaying the necessary cues (and no salient un-
natural cues) with an aversive stimulus that elicits the
most adaptive response and not some other response
(Griffen et al. 2000). Limitations of stimulus-response
pairs are well known in psychology and need to be taken
into account when designing training regimes and appa-
ratus (Hollis 1997). For example, an electric shock might
cause the animal being trained to freeze, which would be
maladaptive training if it is more likely to survive by flee-
ing (Griffen et al. 2000). The design of training equipment
and the social and environmental enrichment of captive-
reared animals have generally received less attention in
the conservation literature than in other areas, such as
the study of the welfare of laboratory and farm animals
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(e.g., Barnett 2007; Jensen & Pedersen 2007; Nicol et al.
2008).

In situ techniques of wildlife conservation, like ex situ
techniques, are often site-specific solutions derived from
informal knowledge. This knowledge may be built up
through an iterative process of adaptive management
(Venter et al. 2008). Habitat creation and management
is a primary tool in in situ wildlife conservation. This can
take the form of habitat modification through the use of
heavy equipment, or, more recently, the use of strategi-
cally chosen species, such as megaherbivores, to natu-
rally modify the environment (e.g., Vera 2000). Agrien-
vironment schemes try to provide habitat for targeted
species in field borders and hedgerows on agricultural
lands (Wade et al. 2008). More generally, habitat improve-
ment is a major purpose of many smaller conservation
areas that carefully manage their habitats to meet certain
biodiversity targets (e.g., to achieve y breeding pairs by
time x). Although agrienvironment schemes and the use
of megaherbivores are examples of habitat enhancement
at the landscape scale, habitat enhancement may also
include complementary or stand-alone small-scale design
elements. For example, nest boxes are a common tool for
providing additional nesting spaces (Katzner et al. 2005;
Bolton et al. 2004; Piper et al. 2002). Animal feeders are
often used for reasons other than conservation, but in
some cases they are used to selectively benefit threat-
ened species, such as red squirrels (Sciurus vuigaris) in
Britain (Bertram & Moltu 1986; Gurnell & Pepper 1993;
Shuttleworth 1999).

Another area of conservation with clear design ele-
ments is the creation of wildlife barriers to keep out in-
vasive species (e.g., Day & MacGibbon 2002) or to keep
wild predators and pest animals away from livestock or
people (Breitenmoser et al. 2005; Osborn & Hill 2005).
These barriers can be physical or psychological, as when
the sound of bees is used to scare away elephants (Lox-
odonta africana) (King et al. 2007) or when models of
owls are used as wildlife “scarecrows” (Osborn & Hill
2005). We were unable to find examples of products
that have been designed to make an inhabitable habi-
tat more attractive psychologically to targeted wildlife
so that they choose not to leave it. Acclimatizing translo-
cated or captive-reared animals to their new habitat either
before release or during captivity is one way of manipu-
lating the psychological impact of a habitat (Swaisgood
& Stamps 2007). Animals raised in captivity tend to seek
features in the wild that are similar to those in captivity,
whether those features are natural or not (Swaisgood &
Stamps 2007).

Corridors connecting fragments of habitats are another
important tool in in situ conservation (Hilty et al. 2006).
Corridors allow animals to disperse, migrate, and find
habitat suitable for all of their life stages and needs (e.g.,
Bolger et al. 2001; Chetkiewicz et al. 2006; Davies &
Pullin 2007) and could help animals track suitable envi-
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ronments during climate change (Stewart & Lister 2001).
Important factors in corridor design include spatial scale
of the corridor, movement patterns and habitat uses of
target species, and possible changes in the frequency of
social interactions within species, between predators and
prey, between competitor species, and with humans as a
result of animals using narrow strips or small patches of
habitat (Hilty et al. 2006). Local- and regional-scale cor-
ridors include greenbelts, riparian buffer zones, moun-
tain ridges, and stepping-stones composed of protected
areas, whereas small-scale corridors include road over-
passes and underpasses consisting of tunnels sunk under
roads (Hilty et al. 2006).

There are many other examples of design of products
or structures used by animals, such as urban planning,
reserve design, zoo design, and design for domestic and
laboratory animals. These topics are outside the scope of
this essay, but they illustrate the plethora of opportunities
and challenges potentially available to designers working
in the areas of conservationist.

Effectiveness of Existing Conservation Design

Testing the efficacy of in situ techniques has been in-
consistent. For example, although there has been thor-
ough testing of some barriers (Day & MacGibbon 2002),
there has been little analysis of the efficacy of corri-
dors (Woodroffe et al. 2005; Hilty et al. 2006; Davies
& Pullin 2007). Fish passes for small endangered fish
species in an area of Belgium were only tested for their
efficacy 12 years after their installation (Knaepkens et al.
2007). Moreover, products sometimes turn out to be
only partially effective when they are eventually tested.
Pingers (audio alarms), which are now required in many
countries to reduce the bycatch of large marine mam-
mals, proved ineffective in scaring away dugong (Dugong
dugon), a primary target of the technology in Australia
(Hodgson et al. 2007). In Banff National Park, small murid
species, unlike other mammals, have a higher success rate
of crossing narrow rather than wide overpasses, and they
prefer crossings with dense cover (McDonald & Cassady
St. Clair 2004). Although in some cases extensive plan-
ning and data collection go into the process of conserva-
tion design (Hilty et al. 2006), many in situ conservation
products are tested only after being widely deployed.
Moreover, many of the results of apparatus testing are
only in the gray literature. This contributes to the slow
progress in developing effective conservation products.

Despite the shortfalls of the practice of conservation
design, in some cases human-modified habitats are very
successful. Endangered iguanas (Cyclura lewisi) on Gran
Cayman island prefer artificial nests and retreats to nat-
ural ones (Goodman et al. 2005). Translocated rabbits
(Oryctolagus cuniculus) in Spain respond to habitat
modifications, including provisioning and artificial
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warrens manufactured from plastic or constructed from
wood (Cabezas & Moreno 2007). Loons (Gavia immer)
in Wisconsin used 50% of available artificial nesting plat-
forms and had higher reproductive success when using
the platforms (Piper et al. 2002). Nest boxes increase
reproductive success in some bird species (e.g., Bolton
et al. 2004; Katzner et al. 2005). The results of a study
of culverts and over- and underpasses along a highway
in Spain showed that all types of corridors are used by
nearly all species in the area and that these structures
represent a good investment (Mata et al. 2008).

Even where short-term success in conservation design
is evident, the long-term population-level effects of most
products for animal conservation have yet to be proven.
Several decades of research on providing British red squir-
rels with artificial nests and feeders that exclude invasive
grey squirrels has not yet resulted in appreciable popula-
tion increases or spread of red squirrels (Bertram & Moltu
1986; Gurnell & Pepper 1993; Shuttleworth 1999). Unlike
research on animal welfare in laboratories and farms (e.g.,
Dawkins 2006), conservation studies rarely give animals
multiple options for what kind of habitat modification
they prefer. In an exception to this trend, researchers
found that House Wrens (Troglodytes aedon) do not pre-
fer to nest in cleaned nest boxes as had been presumed,
but nest with equal frequency in nest boxes with and
without old nests in them (Thompson & Neill 1991). It
is possible that both successes and failures in the design
of modified habitats for in situ conservation could be im-
proved by simply allowing animals to choose different
designs or options, although animal preferences in the
short term may not correspond to designs that benefit
them in the long term. Long-term controlled studies are
therefore also needed to distinguish effective from inef-
fective designs.

When to Work with Industrial Designers

Collaborating with industrial designers could be valuable
whenever ecological data or recommendations have to
be converted into objects with the goal of influencing
species’ interactions with their environment. Landscape-
scale, site-specific elements of conservation design, such
as riparian corridors, will be less appropriate for collab-
oration with industrial designers and more appropriate
for landscape designers. Products used in high quantities
or that could be designed to be easily adapted to site-
specific or species-specific needs, such as nest boxes and
feeders, will be more appropriate for collaboration with
industrial designers. The same is true for ex situ con-
servation, where landscape designers may design large
enclosures, for example in zoos, but industrial designers
would be more appropriate for the design of enrichment
objects (objects that provide mental stimulation) used in
cages. Many conservation projects will include a mix of
elements best designed by different types of designers.
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Conservation design can provide technical solutions
to ecological problems by aligning itself with a behav-
ioral approach to conservation. This approach uses an-
imal behavior as the basis for addressing issues in con-
servation such as translocations, training to avoid preda-
tors, and the preservation of animal cultures (Blumstein &
Fernandez-Juricic 2004; Buchholz 2007). By understand-
ing how animals behave and react to unusual stimuli, one
can better predict how they will react to human-altered
environments and conservation products. Understanding
how animals have evolved to react to their natural habi-
tats can also inform the development of a psychological
(rather than structural) form of biomimesis (design of
human-made structures on the basis of biological struc-
tures), in which stimuli that elicit appropriate behaviors
are incorporated into conservation design. Combining
psychological biomimesis with techniques from animal
welfare for understanding animals’ preferences could re-
sult in a powerful conservation design toolbox.

Not all conservation interventions require technical de-
sign solutions. Areas that could benefit from collaboration
with industrial designers include the improvement of ex-
isting conservation products, the adaptation of existing
types of products to new sites or species, the integra-
tion of small-scale features favored by nonhuman species
into human-dominated habitats, and the mitigation of
human-animal conflict, where design can be used to in-
fluence the behavior or perceptions of humans and non-
human species. Interdisciplinary collaboration on these
projects will encourage conservationists to think explic-
itly, and communicate clearly, about how they currently
use conservation products to achieve ecological goals.
We expect this to have several benefits for the devel-
opment of conservation products. The involvement of a
designer or design team in conservation projects will for-
malize the conservation-product design process, making
it explicit and accountable by increasing the probability
that it will be documented and available for others to
learn from. The accumulation of knowledge about de-
sign for wildlife conservation over the course of multiple
collaborations will improve the quality of products in
general and allow a balance to be developed between
universal and local aspects of design for conservation.
Eventually, conservation design could become a recog-
nized subdiscipline, like landscape design, and result in
the consolidation and diffusion of best practices and in-
novations.

In addition, collaboration with industrial designers is
advantageous due to their training in design. Industrial
designers possess the skills to translate a goal (e.g., pro-
vide x nest boxes at price y that allow p but prevent
@) into a high-quality functional object with greater ease
and ingenuity than a person without a design skill set.
The process of collaboration should be coordinated so
that the conservation problem and the ecological and
other goals are first defined by conservation scientists.
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After the problem and goals are defined, the process of
collaboration enters a period of iterative adaptation and
refinement of design proposals made by industrial design-
ers (Zeisel 20006), ideally followed by a further stage of
testing alternative designs.

The potential contribution of designers to conservation
is illustrated in a typical example of human-wildlife con-
flict. A city councilor in Antofagasta, Chile, proposed an
artificial nest designed to provide an alternative nesting
site for Black Cormorants (Phalacrocorax brasilianus),
whose acidic feces damage trees in local parks (Rojas
2008). All previous attempts to remove the cormorant
population failed. The artificial cormorant nests consisted
of an array of metal baskets on metal posts sunk in the wa-
ter off the coast. The proposal was not adopted and was
criticized for potentially increasing water pollution, ruin-
ing the coastal view, and promoting the increase of the
cormorant population. In this example a designer could
have worked with conservationists to design a nest that
would provide a preferred nesting site, hold a desired
number of cormorants, provide collection or disposal of
feces, and be aesthetically acceptable given its probable
visual prominence.

Another interesting possibility is the design of products
to replace the use of illegally or unsustainably harvested
species. For example, the domestic trade in songbirds in
Indonesia is driven primarily by the very popular cultural
practice of bird song competitions. Unusual species are
caught to act as “master birds,” whose role is to provide
new song phrases that can be incorporated into the reper-
toire of species used in competition (e.g., Orange-Headed
Ground Thrush (Zoothera citrina) (Jepson 2008). This
practice is causing rolling local extinctions of popular
bird species (Jepson & Ladle 2005, 2009). An appropri-
ately designed automated training system could teach
captive-bred birds new songs and might be a popular
product on the Indonesian market that could lessen the
impact of trade on a wide range of song birds. The success
of such a venture would be partly determined by the per-
ceived desirability of such an item—a challenge far more
suited to industrial designers than conservationists.

Stimulating Collaborations

Designers consider their field interdisciplinary (Margolin
& Buchanan 1998), and they have a history of collabo-
rating with researchers of human behavior (Zeisel 2006).
The environment-behavior-neuroscience paradigm in de-
sign and architecture specializes in collaborations be-
tween researchers of human behavior and the design
of human environments (Zeisel 2006). In this paradigm,
structured observations of existing environments, guided
by behavioral hypotheses, are integrated to create a fi-
nal design that can be evaluated during use. An increas-
ing sensitivity to environmental issues among designers
could mean an increased interest in using their skills to
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contribute to conservation. The theoretical discussions of
products as mediators of emotions, actors in narratives,
and nodes in ecologies of objects and services (i.e., prod-
ucts as feeling and behaving social entities) suggests that
direct theoretical comparisons between animal behavior
and psychology and the design of products could be well
received (Root-Bernstein 2006).

Nevertheless, difficulties are likely to arise in collab-
orations between conservationists or animal behavior
scientists and industrial designers. Landscape designers
working with conservationists to design wildlife corri-
dors are reported to be likely to give more weight to aes-
thetic and intuitive considerations and are also trained to
present data less quantitatively than conservation scien-
tists (Makhzoumi & Pungetti 1999). Conservation values
among designers may also sometimes be at odds with de-
veloping conservation design. Results of a study of indus-
trial design students in Chile suggest that design students
associate conservation with separation of wildlife from
humanity. The students who most supported conserva-
tion reported the least interest in conservation design,
although overall interest was high (Root-Bernstein 2008).
Such attitudes are likely to vary across cultures and may
depend on environmental education.

A potential way to address some challenges of inter-
disciplinary collaboration is to develop educational pro-
grams that familiarize designers with conservation goals
and methods. Design schools may be interested in giving
their students the opportunity to develop prototypes or
models of products for unusual clients, and they may be
willing to offer to host workshops for students on design
of products for conservation. Such projects would pro-
vide an opportunity to develop interactions and a com-
mon vocabulary between conservationists and young and
established designers. We also suggest that conservation
organizations could set up contests with small awards or
small grants for the development of designs of products
for conservation. Involving designers in large conserva-
tion projects is the ultimate goal for integrating industrial
design and conservation.

Conclusions

Four key benefits could arise from collaborations be-
tween designers and conservationists. First, the quality
and value of products would be improved. Industrial
designers possess skills and experience relevant to in-
creasing the durability of products, the efficiency of pro-
duction, and related issues that could reduce short- or
long-term costs of products. Some industrial designers
are also specialists in green design and could help design
conservation products that, for example, use recycled or
biodegradable materials or are powered by a renewable
source of energy. Designers could also design products
specific to where and how often they will be used and to
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who (e.g., school children, adult volunteers, or scientists)
will assemble, handle, or use them.

Second, innovation and improvement of product func-
tion would be improved. Conservation scientists who
hope to translate their data into practice generally lack
training in the transformation of research results into
functional objects. A given result (e.g., a finding such
as small mammals prefer narrow, covered corridors,
whereas large mammals prefer broad, open corridors) is
presented to the designer as a problem (e.g., What kind
of corridor design provides narrow, covered crossings
and wide, open crossings?), and the designer then pro-
duces several possible designs that work within the con-
straints set by stakeholders, such as number and place-
ment of corridors and costs of construction and mainte-
nance. Design can also be a powerful tool for mitigating
animal-wildlife conflicts. Iterative collaboration between
researchers (representing the species targeted for con-
servation), stakeholders, and designers will bring to light
further problems and constraints, yielding further sug-
gested solutions until all collaborators are satisfied with
the design (Zeisel 2006). Explicit testing of proposed so-
lutions is ideal, but may not always be possible. The in-
clusion of designers in this process should make explicit
the relationship between data, conservation goals, and
how those goals will be achieved. Collaboration with de-
signers should also increase the likelihood of innovation
and increase the set of possible solutions and thus the
probability of finding an effective or optimal solution.

Third, designers may be better positioned to harmo-
nize conservation products with local values. Products
for conservation in situ might be preferred by stakehold-
ers if they do not clash with local values regarding, for
example, the way the landscape should look (e.g., Burton
et al. 2008). Designers have experience with communi-
cating values through design and accommodating design
to values. Design of conservation products could also be
used as an opportunity to advertise or represent values
associated with conservation.

Finally, collaborations may promote the development
of psychological biomimesis. We see the development
of this approach to design as having potential benefits
for conservation and for industrial design of products for
the regular commercial market. Conservation will benefit
from formalizing and expanding the consideration of an-
imal behavior and psychology in the design of products.
Industrial design can also anticipate a new source of ideas
and innovations by applying psychological biomimesis to
products designed for humans. Although design and ar-
chitecture students may study some anthropology, they
rarely study animal behavior or psychology. Exposure to
this field has potential to stimulate design (Root-Bernstein
2000).

There is a clear lack of testing, accountability, and
knowledge sharing in the design of most in situ and ex
situ conservation products. Evidence from applied re-
search in animal welfare for laboratory and farm animals
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shows that research on animal behavior and preferences
can lead to improvements in design of products used
by animals. We suggest that collaboration with indus-
trial designers will improve the process of translating
data from conservation research into product solutions.
The combination of the research and design processes
can develop and identify designs that take into account
animals’ behavioral and perceptual capacities, conserva-
tion goals, and stakeholders’ goals, physical and mone-
tary constraints and values. Another, complementary, ap-
proach is to target environmental education at industrial
designers. Additionally, we strongly recommend publi-
cation in conservation or design journals of the devel-
opment and testing of ex situ and in situ conservation
products so that experience can be shared widely and
the psychological biomimesis approach to design for an-
imals can be advanced.

Rosenzweig (2003) argues that a significant amount
of biodiversity loss can averted by “redesigning anthro-
pogenic habitats so that their use is compatible with use
by a broad array of other species.” The architects of this
“reconciliation ecology” need to blend human needs, de-
sires, and preferences with those of the wildlife that con-
servation seeks to protect. If this is to be done effectively,
conservation needs to engage with design professionals
who have the skills to bridge this divide.
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