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ENVIRONMENTAL ENRICHMENT

The environmental enrichment, also known as behavioural enri-
chment or simply referred as enrichment, is a husbandry principle 
that seeks to enhance the welfare of animals in captivity by impro-
ving animal’s mental well-being and/or physical fitness. Although 
the concept of environmental enrichment has usually been asso-
ciated with objects animals can “play” with, environmental enrich-
ment goes far beyond the random addition of items into a facility. 
It is a goal-directed and pre-established strategy to enhance animal 
welfare by promoting positive emotional and/or physical estates. 
These states are achieved through stimulating natural rewarding be-
haviours, and through covering other needs that could not be fully 
fulfilled under animals’ specific structural living conditions (mana-
gement routines, facility design, social context, etc.).

The strategies of environmental enrichment can include, 
among others, the following objectives:
•	 To create dynamic and stimulating environments providing 

a certain degree of novelty and changes to the life of target 
individuals.

•	 To induce natural rewarding species-typical behaviours by 
providing specific contexts, opportunities and competences 
to perform it.

•	 To provide cognitive challenges and social opportunities.
•	 To allow behavioural choices and stimulate individual 

animal’s control over its environment and life expectancies.
•	 To achieve optimal physical fitness and natural activity bud-

gets. 

In contrast to other husbandry practices also important for en-
suring optimal welfare, such as veterinary care or nutrition, envi-
ronmental enrichment practices do not modify directly the physio-
logy of the animals. Instead, it creates environmental context and 
opportunities animals can use or benefit for covering specific needs, 
and thrive physically, psychologically and socially. Thus, although 
environmental enrichment as a husbandry practice has been deve-
loped more recently than others and has received less attention, it is 
as important and necessary as nutrition or veterinary care to ensure 
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optimal welfare in animals under human care.
The beneficial effects of environmental enrichment for animal 

welfare are several and have been extensively reported. The use of 
enrichment has been associated to lower concentrations of stress-
related hormones, decrease or elimination of repetitive behaviours, 
and overweigh reduction. Also, captive animals under successful en-
vironmental enrichment programmes are healthier and fitter, display 
greater behavioural diversity and “desirable” behaviour patterns, 
and show activity budgets similar to their free-ranging conspecifics. 
Interestingly, studies using cognitive bias have demonstrated in se-
veral species that animals under enrichment are more optimistic (an 
indicator associated with positive welfare states) than those without 
enrichment.

In several species, therapeutic impacts of environmental enri-
chment against several pathologies have been demonstrated, and its 
neurobiological effects are being studied. Interestingly, some recent 
studies also revealed that environmental enrichment, through both 
the maternal and paternal line, can have intergenerational effects on 
offspring and transgenerational effects on subsequent generations, 
via epigenetic mechanisms. Moreover, positive effects of enrich-
ment on reproduction through changes on animal’s physiology, re-
productive behaviours and social stability are also well known. All 
this knowledge, thus, highlights the importance of environmental 
enrichment and optimal welfare in future conservation success and 
biodiversity protection.

Although depending on the context surrounding the indivi-
duals, it is important to keep in mind that the environmental enri-
chment could be potentially necessary and should be applied in all 
species, including those with less cognitive capabilities or simpler 
behavioural repertoires. Moreover, the enrichment needs or priori-
ties may vary not only between species but also between individuals 
according to many factors such as their temperament, age, sex, phy-
siological state, hierarchy or past experiences. Animal facilities, ma-
nagement, and other contexts can also condition the environmental 
enrichment needed. This is because some enclosure design, social 
dynamics, animal management, training or research can meet totally 
or partially some animal needs and induce positive emotional ex-
periences as well. In zoological institutions (including zoo, aquaria 
and other institutions in care of wild animals), people in charge of 
environmental enrichment should identify what are the needs of 
the target individuals, the characteristics of their living conditions, 
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and design environmental enrichment plans accordingly, covering 
those missing aspects required for optimal welfare levels.

Overall, environmental enrichment should be adapted to the 
biological, social and contextual realities of target individuals. Be-
cause these realities are constantly changing, and because time and 
repeated exposure can affect the effectiveness of enrichment (for 
instance, enrichment actions can lose its “novelty” effect or stop 
being cognitive challenging as animals get used to it), environ-
mental enrichment strategies have to be under constant revision, 
modifications and redesign, in an endless process that ensures its 
effectiveness over time. Applying successful environmental enrich-
ment programs is necessary but challenging. Because of that, the 
use of the scientific methodology, and reliable sources and updated 
knowledge is of major importance. Likewise, providing the zoo staff 
with up-to-date training courses about environmental enrichment 
practices is also crucial.

how to applY EnvironmEntal EnrichmEnt (sEE annEX)

Although there are different strategies and guidelines to apply 
environmental enrichment successfully, all of them agree on:
•	 The need for a deep knowledge of biology, life expectancies 

and natural habitat of the target species, as well as the charac-
teristics of target individuals or groups and its management 
and context.

•	 The importance of a well-stablished design of the environ-
mental enrichment plan, including the welfare goals, and the 
enrichment strategies, actions and tools used to achieve it.

•	 The critical need to evaluate whether the enrichment stra-
tegy or plan is effective and thus, the welfare of target indi-
viduals improves.

•	 The endless cycle of Detect-Design-Apply-Evaluate processes.

Some studies have classified environmental enrichment in five 
not mutually exclusive categories (food-related, social, sensory, 
physical habitat, and cognitive). Environmental enrichment should 
be preferably considered according to their effects on the animal, 
which can be several but also differ between species and individuals 
as mentioned previously. Because of that, instead of thinking about 
how an enrichment tool or action looks like (how it is physically or 
prepared), enrichment strategies should be designed and evaluated 
according to the mental and/or physical states that these actions are 
meant to induce in the animal.

Environmental enrichment can vary from simple actions or ob-
jects to very complex strategies or tools. For instance, changing fee-
ding time routines or food location to make it more unpredictable 
is a simple strategy that has been shown to be a successful environ-
mental enrichment in several species. On the other hand, improved 
animal welfare has also been reported in animals participating in 
complex research projects as those activities were perceived as sti-
mulating and pleasant cognitive enrichment by some individuals. 
Similarly, very simple to very complex facility designs can enrich 
animals’ life and improve welfare. Adding slatted tops to giraffes’ 
feeders is a relatively low-cost modification that has been proved 
to encourage more naturalistic foraging behaviour and reduce oral 
stereotypy. On the other side, building and managing a complex 
and wide animal trail network in a zoo provided plenty opportu-
nities for enrichment and improved significatively the welfare of 
individuals using it.

Although not necessarily in contradiction, the ultimate goal of 
environmental enrichment is to enhance the welfare of a target 
individuals and not to simulate natural environments or improve 
visitors’ experience. Some very successful enrichment strategies can 

use elements not present in the natural habitat of the target spe-
cies, or involve very non-aesthetic, unnatural objects or actions. For 
instance, the addition of non-natural odours has been proven as 
successful as natural odours when used as sensory enrichment for 
some species, stimulating exploratory behaviours, inducing group 
cohesion and providing unexpected novelty in the enclosure. As 
another interesting example, captive chimpanzees (Pan troglodytes) 
using cognitive challenging computer games to obtain food rewards 
presented a similar activity budget to free-ranging conspecifics. 
Although the use of a computer is very far from being natural for 
chimpanzees, it was hypothesized that the computer game presen-
ted a similar cognitive challenge for obtaining food than free-ran-
ging chimpanzees face in the wild when eating fruits from plants 
with spines. Computer games also provided an opportunity to solve 
problems and control some aspects of the environment. Although 
there are mixed results at studying the impact of unnaturalistic-
looking environmental enrichment in visitors’ experience, it is each 
institution’s responsibility to fit all necessary environmental enri-
chment strategies with visitors’ expectations and education goals. 
Fortunately, some studies reported an increase in visitor satisfaction 
when observing animals under environmental enrichment as gene-
ral activity and behaviour diversity usually increases. Sensitizing the 
general public about environmental enrichment and establishing a 
good communication programme may be an interesting option to 
fit all the institution’s goals. 

Modern zoological institutions should integrate environmental 
enrichment into their daily animal management and give it proper 
importance and consideration. Thus, when animal welfare is a prio-
rity, time, human and economic resources should be invested in the 
environmental enrichment programmes.
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sponsored by:

annEX i: zawEc GUiDElinEs for prEparinG anD 
applYinG an EnvironmEntal EnrichmEnt plan

CONTEXT
(assessment)

DESIGN
pROGRAMME

(consider staff and time 
availability)

EXECUTION & 
REGISTER

EVALUATION
(use scientific methodology)

1- study species’ biology 
in deep 

6- select one or several 
general objectives

13- register the execution 
of the enrichment plan

11- Establish a realistic 
calendar2

Use updated literature, 
expert consulting, previous 

experience

can they be combined in 
the enrichment plan?

planned vs. real. imbalan-
ces and reasons. Justifica-
tion of modifications and 

adaptations

Using the designed 
strategies for evaluating 

execution and effectiveness

animals, facilities, material 
available, used methods, 
staff, logistics and ma-

nagement, budget, other 
relevant elements

an example about an 
abnormal target behaviour: 
to eliminate or to reduce? 
in which degree? Under 

specific contexts?

register of  indicators 
in the period withoUt 

enrichment.
register of  indicators in 
the period with enrich-

ment.
Both periods are important. 

record all potentially 
relevant information with 
details even if unexpected 

or unplanned
individual, group,  species, 

structural, etc.

Use of enrichment gui-
delines. Brainstormings 
and creative processes. 
consultation of updated 

literature. collect past and 
other experiences (other 

institutions, facilities, 
species or individuals)

register of  indicators 
in the period withoUt 

enrichment.
register of  indicators in 
the period with enrich-

ment.
Both periods are important. 

record all potentially 
relevant information with 
details even if unexpected 

or unplanned

increase novelty and 
variability, facilitate choose, 
control and predictability, 
induce or remove target 

behaviours, provide cogni-
tive challenges and social 

opportunities, promote 
optimal fitness, etc.

Enrichment records, enri-
chment application records, 
modifications, adaptations, 

incidences, etc.

weigh importance, urgency, 
impact, opportunities, 
success chances, etc.

pre-during-post compari-
sons. Behavioural observa-
tion, use of other welfare 

indicators, etc.

2- Know the own context

7- Define specific 
objectives

14- register the effects 
of enrichment on target 

animals

12- work and 
responsibilities 

distribution among staff

3- list and describe the 
global welfare aspects to 

address

8- Design the enrichment 
programme or plan1

15- register the effects of 
enrichment on other actors. 

non-target individuals, 
visitors, staff, etc.

4- Establish and define 
general objectives 

9- Design how to evaluate 
the execution of the 

enrichment plan

5- prioritize general 
objectives

10- Design how to 
evaluate the effectiveness 

of enrichment plan

1 planning (what, how, when, to who, etc.), Exposure/ withdrawal criteria, veterinary approval, cleaning and disinfection, other.
2 application dates, time and/or contexts– periods for recording animals withoUt enrichment – periods for recording animals with enrichment.

16- collect all recorded 
data

Digitization and centrali-
zation

staff impressions and 
comments, etc.

was it successfully 
executed? is obtained data 

reliable?

1. not correctly performed 
→ redesign and/or repro-

gramme
2. rejection (no welfare 

enhancement) → redesign
3. major or minor modifica-

tions → redesign
4. acceptation (with conti-
nuous re-adjustments) → 

next objective

17- collect non-recorded 
information

18- Evaluate plan execution

19- statistical analysis

20- results discussion and 
conclusions drawn

21- final evaluation and 
decisions making

The enrichmenT 
should always 

seek To enhance 
animal welFare


