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The overpopulation of domestic cats has the potential to result in negative outcomes 
for cats, people and the surrounding environment. A whole-population approach 
to management requires a system of services considering owned, shelter and 
free-living, unowned cats. Population management should also be considered at 
a localised level, with thought given to the unique populations of both cats and 
people in each environment. There is no simple, overarching solution to effective 
cat population management. Long-term management improvements require the 
addressing of root causes of overpopulation, rather than simply controlling the 
abundance of unowned cats. The role of rehoming organisations can be optimised 
by taking in only those cats that are suitable for rehoming and managing other 
unowned cats through community-level interventions. These approaches are 
beneficial for cat welfare, the welfare of cat carers and ultimately help more 
cats. Population processes, including reproductive output and survival of cats, 
and the carrying capacity offered by their environment, should also be critical 
considerations for the management of free-living, unowned cats. Compensatory 
effects, such as the movement of cats from neighbouring unowned or owned 
populations following population declines due to trap-neuter-return or rehoming, 
may contribute to the limited success of management programs. Education of 
cat carers around feeding and its effect on local carrying capacity is likely to be a 
valuable component of population management. Unrealistic expectations for the 
success of population management will be mitigated via better understanding of the 
population processes of domestic cats and of the attributes, attitudes and behaviours 
of people within  local communities. It can take time for population numbers 
to reduce meaningfully via natural-cause mortality, and short-term population 
reductions can be misleading as populations may return due to compensatory 
processes. This wider understanding both within affected communities and for those 
actively participating in management is critical to developing practical solutions 
with realistic outcomes. Indeed, where there are owned cats or neighbouring 
free-living, unowned cats, then population management should be considered 
a permanent range of services that need to be sustained and adapted over time.
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1 Introduction

Globally, free-living, unowned cats represent a complex socio-
ecological problem. Although contexts for these cats vary greatly, in 
urban areas there are general welfare concerns regarding free-living, 
unowned cats. This includes not receiving appropriate care, leading to 
infectious diseases and elevated risk of outdoor-related injuries that 
remain undetected and untreated. Other concerns include a risk to 
public health through zoonotic disease (1, 2) or bites and scratches (3). 
Public perceptions of free-living, unowned cats can often be negative 
due to perceived nuisance behaviours such as noise, fouling and 
aggressive interactions with people (3) and their companion animals. 
This can present a severe welfare concern to these unowned cats if they 
are viewed as ‘pests’ and consequently subjected to inhumane 
management methods such as poisoning or injurious trapping. In 
rural areas, there may be additional concerns around their impact on 
livestock, including transmission of diseases. Free-living cats can also 
be a conservation concern, with impacts on biodiversity including 
predation, competition, fear effects, hybridisation and disease (4). 
While many of these concerns are applicable to both owned and 
unowned cats that are free roaming, they are elevated for unowned 
cats due to reduced or absent care provisions, such as preventative care 
or neutering, increased densities of unowned cats in localised areas 
and persistently living outside. Downstream effects of unowned cat 
overpopulation can impact rehoming organisations and cause welfare 
issues associated with overcrowding (5).

Managing free-living, unowned cat populations can help mitigate 
against animal welfare problems, public health risks and conservation 
concerns. Other benefits include reductions in associated economic 
and emotional burdens that cat overpopulation can create. Typically, 
management programs aim to reduce the population size of unowned 
cats in  local areas. Despite the frequency of cat population 
management programmes globally, there are few case studies that 
report on success and sustainability over time. A key consideration is 
the interconnected nature of subcategories of cats (e.g., owned cats, 
free-living, unowned cats, shelter cats as defined for the purposes of 
this review in Box 1), with cats’ circumstances subject to change and 
all unneutered cats having the potential to breed within the 
population. Cats commonly transition between distinct subcategories 

(Figure  1). Focusing on one intervention only (e.g., Trap-Neuter-
Return (TNR), lethal control or shelter intake), rather than a 
combination of approaches, does not therefore account for the broader 
context of domestic cats, including the potential flow from the owned 
cat population due to unwanted litters, straying or abandonment, and 
movement of unowned cats into local communities. Increasing 
consensus discerns that programmes should address the sources of 
future unowned animals with a focus on root causes (6, 7), given that 
cat subcategories are interlinked and individuals can transition from 
owned to unowned, as demonstrated by previous modelling studies 
(8–11). Therefore, a combination of localised services to manage cats 
living under different circumstances is required to provide a whole 
population approach to population management.

Due to the interlinked nature of populations (Figure 1), desirable 
outcomes within communities may include (but are not limited to) 
those that promote responsible ownership (e.g., neutering and 
microchipping of owned cats; conducting pre-acquisition research; 
owned cat husbandry) and those that engage residents in accessing 
and driving services to manage unowned cats living on the streets 
(e.g., the reporting and/or neutering of unowned cats). Therefore, 
human behaviours towards cats are central to the effectiveness of 
population management (12) and highlight the need for context-
specific management, shaped by the localised situation of cats, people 
and the environment.

In the UK, the problem is geographically heterogenous: significant 
numbers of unowned cats exist in some areas but not others. Current 
estimates of the density of urban free-living, unowned cats range from 
two to 57 cats per km2 (13). Demand for shelter space also varies 
geographically across the UK due to the presence of free-living 
unowned cats and the relinquishment of owned cats, but it typically 
exceeds shelter capacity in terms of both physical space and available 
cat carers, with many shelters consistently managing intake waiting 
lists (5). Given the significant geographic variability in the numbers of 
unowned cats across the UK, it is likely that the original sources of 
unowned cats will also vary across communities.

In the following sections we  use global learnings to discuss 
humane cat population management in the UK context, rather than a 
review of cat population management which can be found elsewhere 
(14). We do not discuss non-surgical birth control, as there is currently 
no commercially available product suitable for unowned cats in the 
UK. Additionally, while lethal control is considered necessary in some 
environmental contexts globally, such as Australia (15), culling of 
unowned cats to support population management is not considered a 
routine option in a UK context. Indeed, multiple review papers have 
concluded that in terms of management the UK sits at one end of 
spectrum, supportive of TNR and not viewing predation as a threat, 
compared to Australian authorities occupying the other end of the 
spectrum (16, 17), with lethal control and containment laws in some 
areas. This is due to the lack of political and social acceptability of 
lethal approaches in the UK (17), along with different ecological and 
geographical contexts (17–19). This is in addition to general concerns 
around the impact on human wellbeing (20, 21) and cat welfare. 
Where there are identified conservation concerns to native British 
wildlife, such as a genetic and health risk to wildcats due to 
hybridisation (22, 23), competition (24) and disease transmission (24), 
non-lethal cat control remains the recommended action (24, 25). 
Consequently, our review focuses on the influential movements 
between owned, shelter and unowned cat populations, the role of 

BOX 1 Glossary of terms as used in this review

Subcategory: A subdivision of the total cat population, including owned, 
unowned and shelter cats.

Owned cat: A cat that has a designated owner or owners, typically living in a 
household and dependent on humans for their needs. They are sometimes 
referred to as pet cats.

Unowned cat: A free-living cat that is not owned by any individual and may or 
may not be  dependent on humans for food and shelter. These cats include 
socialised stray cats that previously lived with humans in domestic homes, 
unsocialised feral cats, and everything in-between.

Shelter cat: A cat that has been taken into an animal shelter, rescue or rehoming 
organisation. These cats may have previously been an owned or unowned cat.

Overpopulation: Where the numbers of unowned cats exceed the capacity of the 
local environment or community to humanely support them. This may manifest 
in negative consequences for the cat (e.g., poor health and welfare) and the wider 
environment (e.g., public health concerns, negative relationships with people, 
environmental impacts, impact on rehoming organisations).
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community engagement, and the population processes (e.g., births, 
deaths, and immigration) that influence population dynamics. Our 
findings help to consolidate understanding, identify knowledge gaps 
regarding population management, and encourage practitioners to 
adopt an evidence-based approach grounded in realistic assessments 
of outcomes.

2 Culturally appropriate consultation, 
engagement and education

Successful and sustainable local implementation requires 
understanding of the behaviours towards cats within  local 
communities and barriers to the adoption of desirable behaviours, 
such as neutering, to develop appropriate interventions such as 
training, modelling, enabling or education (12, 26, 27). However, the 
complexity of ensuring all views are accounted for means there is no 
one-size-fits-all solution, with inclusive engagement recognising that 
communities exist beyond geographical areas, and societal inequalities 
can drive disproportionate engagement. Barriers to engagement are 
diverse; attributes such as education, religion, resources, 
responsibilities (work and caring), language and disabilities may 
prevent people from taking part in community engagement processes. 
As seen in the provision of human health services, engagement 
approaches should be tailored to the needs of the local population 
rather than a national approach (28). Although the method of 
engagement is not the focus of this review, knowledge gained from 
information gathering such as focus groups, interviews or surveys can 
be  used to improve community understanding around cats. 
Engagement may also involve stakeholders in devising solutions that 
are acceptable, utilising culturally appropriate information to 
empower individuals within communities.

Barriers to residents engaging with cat population management 
will often encompass broader community problems (26), such as 

limited access to health and human support services and financial 
difficulties. A one-welfare approach acknowledges these interlinks 
(29), but is not usually incorporated in cat management approaches 
(30). Community problems can also be  exacerbated by broader 
economical and/or political circumstances in the UK. Given that the 
health and socioeconomic challenges that people face will directly 
impact on their ability to care for their cat, or those unowned in their 
community, a one welfare approach would be valuable (29), with the 
social determinants of human health linked to companion animal 
welfare (31). In these circumstances, community engagement could 
spark wider collaborations with other stakeholders and human 
agencies, such as housing authorities and foodbanks, with the aim to 
enhance welfare outcomes for both people and cats. Addressing 
broader community problems and offering social support has shown 
to be important for behaviour change in other contexts (32, 33) but is 
currently missing from traditional cat management approaches.

Every locality is a dynamic environment where humans, cats and 
other domestic and wild animals exist. No one plan fits all, therefore 
there is a need to consider culturally appropriate stakeholder 
consultation during all processes to achieve a sustainable management 
program (34).

2.1 Benefits of community engagement in 
terms of cat population management

Perceptions of cats are widely variable, which has been directly 
linked with the behaviours of UK residents towards them (26). Cats 
can be  seen as valuable within their community, through their 
perceived control of vermin, or be seen as a negative influence (26). 
Differing views across community members can result in a reduced 
sense of community due to a lack of shared values. Engaging with 
communities while understanding and addressing the diverse 
perceptions of unowned cats can make management programs such 

FIGURE 1

Interlinked nature of domestic cats living in different circumstances, highlighting how one local group of unowned cats is connected with owned, 
shelter and unowned cats in the surrounding area. Note, all groups will be interconnected but connections outside of the local unowned cat group are 
not shown for clarity purposes. Additionally, we do not distinguish between unsocialised and socialised unowned cats, with only the latter suitable for 
rehoming either directly or via a shelter.
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as TNR more palatable and impactful. Not all residents will 
be supportive of having cats in their community. Reducing the impact 
of a perceived nuisance behaviour may be needed for cats to stay safely 
in the community and for staff and volunteers to operate safely and 
effectively. Many of these issues may be  resolved by neutering 
interventions through reduction in undesirable cat behaviours as 
perceived by residents, such as vocalisations, urine spraying and 
fighting (35). However, this may be location specific, dependent on 
the densities and welfare of both owned and unowned cats, and the 
magnitude of resistance to them in the community.

Community engagement can address the causes of 
overpopulation by also focusing on the owned cat population. 
Assistive community-based cat programs in Australia that engage 
with residents to help identify and overcome barriers to neutering, 
opposed to traditional enforcement methods, have been found to 
improve compliance, and result in positive outcomes including 
reduced impoundments, euthanasia and complaints (30). Further 
studies in the UK and USA found that intensive community 
engagement efforts, combined with neutering programs, impacts 
the numbers of cats reported (26, 36) and numbers of cats 
neutered (37). Additionally, changes in resident perceptions can 
be positively affected including their perceived efficacy to find 
help for unowned cats (36, 37), encouragement of owned cat 
neutering and perception that animal welfare is improved (37). 
This enables a move away from a complaint-based program, where 
residents are reporting issues with cats, to one of positive 
volunteer involvement (38). Indeed, outcomes from a community 
engagement project within the UK included personal benefits for 
residents in the community and increased community ownership 
of the problem (36). In particular, community advocates are a 
potentially powerful group of people that know their area and are 
able to commit energy and time to assist. Although the long-term 
impact of such roles on cat welfare remains to be  seen, 
volunteering in cat management programmes has been shown to 
increase participants’ capability and confidence to help cats, as 
well as provide personal benefits such as a sense of community, 
enjoyment and personal achievement (36). This may increase the 
chances of embedding sustainable, persistent, positive behavioural 
changes regarding cats (36). Stakeholder reengagement also builds 
local awareness and trust in staff and volunteers and can be  a 
valuable source of information on hot spot areas to target, 
increasing the impact of management efforts such as TNR (26).

3 Owned cat management

Given the potential flow of owned cats into the unowned cat 
population, and vice versa, addressing overpopulation of unowned 
cats requires consideration of owned cats. Population management for 
owned cats includes both neutering to prevent accidental litters and 
prevention of abandonment and straying (Figure 1).

3.1 Encouraging timely neutering

Neutering domestic cats is generally seen as a positive welfare 
intervention for individuals and populations. Timely neutering to 
prevent accidental litters eliminates the risk of pregnancy and 

associated complications. Neutering has been linked to improved 
health outcomes [e.g., reduced risks of mammary tumour, 
carcinoma (39, 40)] and reduced undesirable behaviours [e.g., 
spraying, roaming, fighting (35)]. Consequently, neutered cats tend 
to have increased survival and longer lifespans than unneutered cats 
(41), along with the potential for physical and mental health 
benefits to owners due to a more positive human-cat relationship 
although this will be context dependent. In terms of population 
impacts, neutering owned cats not only prevents accidental 
unwanted litters in households, but in turn reduces numbers of 
free-living, unowned cats and demands for shelter space (Figure 1). 
Although the procedure itself has low rates of complications (42–
44), the short-term impact of the stress and/or pain of the procedure 
on the cat can be a concern for owners. Additionally, neutered cats 
have increased risk of weight gain, obesity and diabetes (45–47), 
although this can be mitigated by proactive dietary management. 
Overall, most evidence highlights the benefits of neutering to 
individual cats as well as its role in providing a meaningful solution 
to the overpopulation of unowned cats.

An additional consideration is the age that cats are neutered. In 
the UK, routine neutering of owned cats from 4 months of age is 
recommended by veterinary and animal welfare organisations. 
Neutering cats after reaching breeding age can increase the risk of 
accidental early litters (48, 49), which risks an unnecessary burden 
on owners, impacting the welfare of both cats and people. 
Subsequently, this may affect the number of cats that are unowned, 
free-roaming or in shelters. Free-living, unowned cats tend to 
be more abundant in areas of economic deprivation in both the UK 
and New Zealand (13, 50). Internationally, lower neutering rates 
have been found for both the unowned (51) and the owned cat 
populations (52) in deprived areas. Modelling work based on the 
UK cat population finds that both neutering and age of neutering 
of owned cats are significant drivers of the numbers of unowned 
cats living in communities (9). Additionally, in Australia the 
targeted neutering of owned cats resulted in a decrease in shelter cat 
intake (30, 53). Therefore, encouraging prepubertal neutering of 
owned cats is a key management intervention for both owned and 
unowned cats.

3.1.1 Neutering barriers
Internationally however, routine neutering of owned cats is not 

advocated for by all. In some countries, such as Germany, Norway and 
Sweden, routine neutering has been considered unethical and can only 
be done for medical reasons1 (54, 55). Whilst this is mostly applicable 
to dogs, it may arguably be relevant for some non-free-living cats, such 
as those kept indoors (56) where the risk of unwanted litters is 
reduced. In the UK, routine neutering is advocated and supported by 
veterinary and animal welfare organisations, and cat owners are also 
generally supportive (54). However, recent surveys estimate that 10% 
of the UK public may disagree with routine neutering and feel it 
should be  done for medical reasons only (54). In some cultural 
contexts, neutering may not be supported at all. Indeed, although 
neutering prevalence of owned cats in the UK is generally high 

1 Government of Norway. Animal Welfare Act. https://www.regjeringen.no/

en/dokumenter/animal-welfare-act/id571188/ (2009).
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(85–87%2,3) with the average over the last 8 years estimated at 89% (see 
text footnote 3), the national average can mask geographic differences 
in prevalence. Therefore, understanding community level views will 
be key to effectively promoting neutering.

Barriers to neutering are likely to vary between and within 
stakeholder groups, e.g., owners, charitable organisations, or those 
who feed unowned cats. For owners, commonly identified barriers to 
getting their cat neutered, in both a UK and international context, 
include affordability, availability, accessibility, knowledge and 
perceptions (54, 57–60).

Veterinary care in the UK, including neutering procedures, has 
become more expensive. Although, reasons for increased veterinary 
costs are manifold and beyond the scope of this paper, they include 
the increase in the number of veterinary practices owned by corporate 
groups, issues of low recruitment and retention in the profession, 
global events such as Brexit and COVID-19 and increased inflation.4 
Cost increases have coincided with a sharp increase in the cost of 
living for UK households.5 In 2024, only 62% of owned cats in the UK 
were reported to visit a veterinary practice routinely, with cost cited as 
a major barrier (see text footnote 2).

One key management intervention to overcome cost barriers is 
subsidised neutering. Subsidised neutering aims to preferentially 
target cats that are at risk of contributing to the unowned cat 
population, i.e., those who would otherwise not be neutered. However, 
while help with costs of neutering and other veterinary treatment is 
available via some animal welfare organisations in the UK, this is often 
restricted to specific catchment areas. It is currently unclear how this 
support is distributed across the UK.

Studies regarding the efficiency of neutering subsidisation vary in 
their results. A US study found that economic incentives for neutering 
resulted in a community-level increase in neutering prevalence, but 
did not observe any subsequent reduction in shelter intake or 
unowned cat populations (61). Communication of benefits may have 
indirect effects on neutering uptake within the wider community, 
particularly in areas that may not be eligible for the program but 
receive positive messaging. Additionally, messaging may result in 
positive social reinforcement resulting in promotion of regular 
neutering procedures (61), as has been seen within a TNR program in 
the United  States whereby decreases in shelter dog intake were 
recorded, possibly due to the community engagement encouraging 
wider positive impacts on companion animal welfare (62). Thus, 
programs must combine a low-cost service with activity to convince 
people of the service’s benefits. Studies in the UK have found that cats 
attending a veterinary practice supporting a neutering campaign were 

2 Cats Protection. Cats and Their Stats (CATS) UK 2024. (2024). https://www.

cats.org.uk/media/hzfjahh2/cats-report-uk-2024.pdf (Accessed November 

8, 2024).

3 PDSA. PDSA Animal wellbeing report (PAW) 2024. (2024). https://www.

pdsa.org.uk/what-we-do/pdsa-animal-wellbeing-report/paw-report-2024 

(Accessed November 8, 2024).

4 Cats Protection. The Veterinary Capacity Project from Cats Protection. 

https://www.cats.org.uk/media/vwmhzph2/cats-protection-vet-capacity-

survey-report-2023.pdf (2023).

5 UK Parliament H of CL. Research Briefing Rising cost of living in the 

UK. https://commonslibrary.parliament.uk/research-briefings/cbp-9428/ 

(Accessed November 13, 2024).

more likely to be  neutered before 6 months, compared to cats 
registered to the same practice before the campaign was established 
(63). Although this study cannot infer how or if this relates to a 
community level increase in neutering, it is promising that campaigns 
have the potential to shift the age of neutering.

Another key consideration in subsidised neutering is redemption 
of the neutering offer. A UK study found that just 65% of owners that 
applied for, and were offered, financial support in the form of a 
voucher towards neutering made use of it. Owners who received 
benefits were less likely to redeem vouchers than pensioners, students 
and people with low incomes (64). The reasons for this are unclear, but 
it highlights how more support than the voucher alone may 
be required for some owners. This lack of redemption may be linked 
to other barriers, such as physical accessibility for owners that have 
transportation challenges and/or limited resources such as cat carriers. 
Although in the UK veterinary coverage is generally high (relative to 
other countries), there will be  disparities across communities 
regarding the time or distance required for owners to receive 
veterinary access, including proximity to veterinary practices and 
access to public transport. Therefore, the availability and accessibility 
of services need to be considered to account for the social and spatial 
dimension of healthcare access.

Other barriers to neutering include the availability of services, 
such as the capacity of veterinary practices and veterinary 
infrastructure to support neutering and carry out the procedure in a 
timely fashion. Waiting time for an appointment is a significant 
obstacle for owners in Brazil (58), and 28% of owners in the UK 
experience difficulty accessing veterinary care due to limited capacity 
at the veterinary practice. (See footnote 2) There may also 
be  insufficient knowledge about where to seek veterinary care, 
meaning neutering procedures are delayed and the risk of accidental 
pregnancy increases. Additionally, in the UK, not all veterinary 
professionals carry out neutering at 4 months of age (65, 66), which is 
a particular concern when delayed neutering increases the risk of 
accidental pregnancy.

3.1.2 Education about neutering
Misconceptions and low awareness around neutering and 

pregnancy in cats are commonplace. Misbeliefs include owners 
thinking a cat should have at least one litter and that related cats would 
not mate with each other (48). Many people are unaware cats can get 
pregnant at 4 months of age (48). This lack of understanding around 
the reproductive behaviour of cats can result in unplanned litters even 
if owners intend to have their cat neutered. Some owners are not 
supportive of neutering generally, driven by cultural or social factors, 
meaning the impact of education programmes may be limited if not 
addressing variations in cultural perspectives or potential 
language barriers.

Given cats are prolific breeders, tackling education around 
neutering for owners will always be a key intervention where owned 
cats are free-living. At a local level, community awareness campaigns 
and interventions must approach the issue of neutering in a way that 
is consistent with cultural, social and economic circumstances. 
Increasing levels of owner understanding around cat pregnancy and 
neutering benefits can be accomplished in different ways, and occur 
at every stage of ownership, including pre-acquisition, acquisition, 
kittenhood and adulthood. Veterinary surgeons are generally seen as 
a trusted source of information and play a key role in promoting 
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neutering as a responsible part of cat ownership, as well as dispelling 
misconceptions and myths. However, interventions should also 
consider other routes to increasing owner knowledge of neutering 
through avenues such as community advocates, welfare organisations, 
corporations, mass marketing or social media, with the exact route 
tailored to the target population.

3.2 Reduce abandonment and straying

Preventing owner abandonment of cats and kittens can reduce the 
numbers of owned cats flowing into established or new unowned 
populations. Education and support for owners may reduce the 
likelihood of abandonment, relinquishment or straying. Potential 
owners should be equipped with appropriate information prior to 
acquisition to determine the best route to acquiring a cat, such as 
using the kitten checklist,6 and have realistic expectations around cat 
care and costs to ensure they are able to provide for their cat. 
Education around appropriate socialisation of kittens for shelters, 
breeders and owners should increase the likelihood that cats are 
adjusted to living in a household later in life (67, 68). Additionally, 
although there is limited evidence in this area, effective matching of 
cats to households is likely to be beneficial, ensuring both cat attributes 
and owner circumstances are considered during the rehoming process.

In the UK the majority (70%) of owned cats have some form of 
outdoor access; this is higher than that seen in other countries such 
as the United  States, Canada, Australia and New  Zealand (69). 
There are also no containment laws within the UK, which differs to 
some international contexts such as areas within Australia (6). 
Owner decision-making behind whether a cat has outdoor access 
is linked to multiple factors (69, 70) with motivations for keeping 
cats indoors differing between countries (69). Generally, in Europe 
(including the UK), the main reason for keeping cats indoors is 
related to perceived cat welfare benefits, with very few owners 
(1.4%) considering the impact of cats on wildlife (69). Whereas the 
impact on wildlife and preventing cats from hunting are a greater 
priority for cat owners in the United States, Canada, Australia and 
New Zealand. While a full review of the pros and cons of providing 
outdoor access is beyond the scope of this paper and is provided 
elsewhere (69, 71), we recognise that different lifestyles have the 
potential to contribute to overpopulation. Outdoor access may 
increase the risk of unintentional breeding and straying, with stray 
cats entering UK rehoming organisations (5). However, indoor-only 
cats may exhibit more “undesirable” behaviours from the owner’s 
perspective and may be  at increased risk of abandonment or 
relinquishment (72), with behaviour problems cited as a key reason 
for relinquishment in the UK (73). Therefore, in the UK context, a 
holistic approach to support cat owners with cats of different 
lifestyles is required to reduce the likelihood of owned cats 
becoming unowned. This includes owners having easy access to 
behavioural and veterinary support to recognise and provide for the 
individual needs of cats, prevent escalation of perceived cat problem 
behaviours and interventions at times of crisis.

6 The Cat Group. The Kitten Checklist. https://www.cats.org.uk/media/3722/

the-kitten-checklist.pdf.

Effective microchipping programmes can reduce the number of 
unowned cats due to straying by enabling the reunification of cats and 
owners. At the time of writing, microchipping of cats is a legal 
requirement in England, with calls for similar laws in Scotland, Wales, 
and Northern Ireland. Compulsory microchipping of cats in England 
came into force in June 2024 with a significant rise in the proportion 
of cats microchipped in the run up to the legislation (see text footnote 
2). Compulsory dog microchipping was introduced in 2016. Although 
studies are limited, a study of one local authority found the policy 
significantly improved the rates of return of stray dogs to their owners 
by the council (74). However, legislation alone is not the only 
consideration: the number of dogs microchipped has subsequently 
declined in 2024 (see text footnote 3). The reasons for this are unclear. 
It is possible that declines in microchipping are due to a lack of 
awareness of the legislation among new pet owners. External 
circumstances such as the rising cost of living (see text footnote 5) and 
the increased cost of veterinary treatment7 impacting owners and their 
ability to pay for veterinary care may also play a role. Additional 
considerations include ensuring contact details associated with the 
microchip are up to date, and that information is accessible through 
easy access to scanning equipment and central or 
interoperable databases.

4 Unowned cat management

TNR in its many forms is the most common management strategy 
proposed by animal welfare organisations and forms the basis of 
unowned cat management in the UK. There are many variants of TNR 
practiced by cat advocates. Some programmes include the removal of 
unowned cats from the community for adoption, such as kittens and 
socialised cats, whereas others are focused specifically on neutering 
and returning cats to their original location.

TNR is the subject of much debate between different stakeholders, 
and this is reflected in the variability in the published research on the 
topic (30, 75–78). In some countries, including New Zealand and most 
states of Australia, feral cats are controlled within the context of pest 
management and TNR is illegal or unsupported, with culling as the 
predominant recommended strategy for feral cats that live in the wild 
without human contact. Globally, some conservationists and animal 
rights groups consider TNR practice unacceptable for very different 
reasons, using terms such as “biological littering” (79) or “Trap Neuter 
Reabandon” (80) respectively. Anti-TNR sentiments are not as 
prevalent in the UK, however it is important to be mindful of the 
concerns of different stakeholders.

The evidence around population-level benefits of TNR is mixed, 
and there is much debate as to its effectiveness, with both supporting 
and opposing evidence (62, 76, 81, 82). It may also be reasonable to 
assume (as is the case in other fields of science) that fewer unsuccessful 
programs are published, opening up the potential that not all TNR 

7 Competition & Markets Authority. Veterinary Services for Household 

Pets in the UK. (2024). https://assets.publishing. service.gov.uk/

media/65eee4015b6524420bf21a93/Veterinary_Services_for_Household_Pets_

in_the_UK_-_Consultation_on_proposed_market_investigation_reference.pdf 

(Accessed November 25, 2024).
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programs have a population-level beneficial impact. Polarised 
thinking on TNR is potentially unhelpful and it is inaccurate to 
assume the effectiveness of TNR and the outcomes for cat welfare are 
uniform. Success depends on a range of diverse factors and their 
interplay, including implementation, context and expectations 
of success.

To understand why some TNR programmes are unable to bring 
about long-term reductions in numbers of unowned cats, we discuss 
the population processes that can curb the positive effect of TNR, and 
highlight situations where TNR is not an appropriate intervention.

4.1 Population processes

Free-living, unowned cats rely on environmental resources just 
like other wild animal populations. Therefore, where food is provided 

directly or indirectly, it has the potential to increase the number of cats 
that can be  supported, termed the carrying capacity of the 
environment (Box 2).

Generally, the low success of TNR programs is associated with the 
immigration of cats from neighbouring unowned cat populations, or 
increased straying or abandonment of owned cats (83–85), meaning 
TNR is seldom a one-off intervention. Additionally, there is some 
evidence to suggest that neutered cats, with reduced territorial 
aggressiveness, are more likely to accept new arrivals (35), again 
reducing any positive local impact of TNR that may have come about 
by natural attrition. A ten-year study of TNR in Rome was found to 
reduce the population size in colonies but concluded that the program 
was “a waste of time, energy and money” if abandonment of owned 
cats could not be stopped (7). Broad-scale effort, involving the wider 
community and over multiple years, is required to have measurable 
impact (38, 86). Indeed, TNR campaigns that have found a positive 

BOX 2 Carrying capacity

Carrying capacity is the number of animals an area can support. The number of free-living, unowned cats in an environment will depend on the number of resources available. 
This is why unowned cats are largely solitary with large territories in non-urban areas, compared to the high densities of unowned cats seen around feeding stations where 
resources are provided, or in urban areas where there are more human-food scavenging opportunities. In a socially connected environment, increased resources result in 
increased densities.

When populations decline due to removal or reduced reproductive output as a result of TNR, but levels of food sources remain constant, decreased cat density leads to increased 
resource availability. This can increase fecundity (for non-neutered cats) and survival, as well as promote movement into an area. These mechanisms can either partially or fully 
negate the impact of any management effort.
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impact of stabilising or reducing population densities are those which 
are targeted, long-term and of high intensity (87) and/or linked with 
other interventions to prevent abandonment (88). The potential for 
colony extinction has also been demonstrated in a case study in the 
United States following 17 years of TNR (89).

Although estimates vary, general ecological studies suggest a 
significant proportion of female animals [90% (90)] would need to 
be  neutered to overcome the compensatory effect of rates of 
immigration of non-neutered individuals. Cats may present even 
more of a problem due to their highly fecund nature (90). Even 
with high rates of neutering over contiguous areas, positive impacts 
can be limited. For example, a study in Israel found populations 
increased when TNR was carried out in distinct localised areas, 
presumably due to a continued influx of cats, despite 80% of cats 
being neutered. The same study found that city-wide neutering of 
over 70% of cats was needed to bring about population decline. 
However, this was also limited by a compensatory increase in 
reproduction and survival, likely due to increasing food availability, 
decreasing resource competition and reduced agonistic behaviour 
(84). A modelling study that evaluated two county TNR programs 
in the United States concluded that the populations did not decline 
and that higher rates of neutering (between 71-94%) were 
needed (91).

Some successful studies have included the removal of free-
living, unowned cats from the environment, through rehoming or 
euthanasia of sick cats. Removal of individuals has the added 
benefit of being able to reach a target population size more quickly, 
instead of relying on natural attrition which is a much slower 
process. Rehoming paired with TNR has been shown to reduce 
shelter cat intake (62) and be effective at reducing populations (38, 
88, 92), however short-term benefit may not be maintained if there 
is no continued effort to reduce the breeding of cats in the wider 
area. There are clear parallels in culling studies that reveal rapid 
replacement rates in some areas when cats are removed (93, 94). 
Culling can inadvertently lead to population increases (93, 94) and 
instability in population structures (95), both of which has been 
found to have negative outcomes, such as increased disease, in 
other wildlife populations (96, 97). Thus, removal effects can 
be  counterintuitive without a range of other services in place. 
Additionally, careful consideration needs to be given regarding the 
suitability of free-living, unowned cats to be homed to domestic 
environments as this has the potential to have a downstream effect 
on cats in shelters. Many free-living, unowned cats have had no, or 
very limited, social experiences with humans, and thus potentially 
a limited capacity to adapt well to future environments that require 
close cohabitation (98). This lack of previous socialisation to 
humans is likely to compromise the wellbeing of these cats when 
housed within a shelter environment (98, 99) and attempts to 
human-socialise unfriendly and fearful cats beyond their ‘sensitive 
period’ (i.e., 2–7 weeks of age) has the potential to induce the 
experience of ‘learned helplessness’ [see (98) for a more detailed 
review]. Taking these cats into shelters not only compromises their 
welfare and increases their risk of stress-linked sickness 
behaviours, but also transfers the overpopulation issue into 
shelters, with these cats taking longer to be  homed (100, 101). 
When shelters are at capacity, overcrowding can lead to disease 
outbreaks, and a lack of resources make it difficult to maintain 
minimum standards of care. This not only compromises the health 

and mental well-being of cats but also that of the people that work 
with them (102).

With these limiting factors in mind, successful programs highlight 
important predictors of success, which include intensity of operations 
(long-term and spatially contiguous), community engagement, 
consideration of resources and pairing TNR with cat removal, through 
rehoming of suitable cats and euthanasia of sick cats.

4.2 Contextual limitations and alternative 
approaches to TNR

There are some circumstances where TNR is not a viable solution. 
In terms of feasibility, there is a need to consider legality. Unlike 
elsewhere, such as some Australian jurisdictions (103), TNR is legal 
in the UK. However, land ownership may be a barrier with permission 
from private landowners a prerequisite to any population management 
activities. Additionally, TNR may not be  feasible due to concerns 
regarding the health and safety of volunteers, such as unsafe terrain, 
lone working or restricted areas. Also, veterinary capacity and 
adequate processes should be in place to support neutering at a fast 
pace and for the long-term, e.g., flexibility with drop-offs, prepubertal 
neutering and tailored decision-making to best support the needs of 
individual cats.

There are also areas where TNR may not be appropriate for either 
the cat or other animals, including humans, in the surrounding 
environment. Some areas may be dangerous for the cat to return to 
such as hazardous environments or due to high levels of negativity 
towards cats that cannot be overcome via community engagement and 
nuisance management. TNR may also be  inappropriate where 
neutering would not resolve a localised problem, such as in protected 
areas where predation poses a risk to wildlife. Although this is not as 
prevalent in a UK context compared to internationally, there may 
be localised areas where free-living cats are not appropriate as they 
represent a disproportionate risk to wildlife, such as in areas that 
ground nesting birds inhabit. Additionally, it would not be desirable 
to return cats to the same environment where there are concerns 
relating to public health such as a high prevalence of zoonotic 
pathogens and/or concerns around environmental accumulation of 
faeces and water pollution (104). In instances where the environment 
poses a risk to the cat and/or the cats pose a risk to the environment, 
trap-neuter-relocate may be  more appropriate, providing cats are 
relocated to safe and suitable environments.

5 Shelter cat management

Cats residing in shelters are estimated to be the smallest subgroup 
of the UK cat population (9). Although accurate estimates are lacking, 
current approximations suggest UK shelters host an estimated 0.2% of 
the total population of cats at any one time (9). Targeting resources 
and intake is necessary to ensure cats are only taken in that can 
be cared for well. This subsequently improves population impact and 
safeguards the physical and mental health and wellbeing of cats and 
those that work with them. It may be assumed that shelters are a 
solution to the cat overpopulation problem, however their limited 
capacity to house cats and their inability to address the root cause of 
the problem (Figure 1) mean their role is limited in terms of overall 
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population management. While a full appraisal of optimal shelter 
management is beyond the scope of this review, to improve the 
positive population impact shelters can have, there is need for 
education and training to ensure they only take in cats suitable for a 
home environment, to promote a culture of adoption and maintain 
throughput. The concepts discussed below are derived from the 
concept of capacity for care from the US (100) and the cat friendly 
homing principles of International Cat Care8 and aim to ensure 
shelters are working at optimum efficiency.

Ensuring a culture of adoption, whereby only cats that are 
formerly owned, or considered suitable to be  owned in a home 
environment, should enter care (including homing centres and foster 
sites). Many free-living, unowned cats are not suited to cope well in 
confined environments or in close proximity to humans and rehoming 
them would compromise their welfare, exacerbate shelter 
overcrowding, and slow down the rehoming rate. Such cats should 
be managed through community-level interventions such as TNR or 
found alternative free-living environments to be relocated to that suit 
their needs (see text footnote 9). We  note that other shelter 
management practices may also be important considerations. Such as 
return-to-field approaches (6, 105) where cats within a shelter that 
may be at risk of euthanasia are returned to their original locations. In 
the UK, most cat shelters are operated by charities and NGOs, which 
differ to government run shelters or animal control that are present in 
other countries. Consequently, TNR is routinely practiced for 
unsocialised unowned cats, capacity-related euthanasia is not overtly 
carried out and shelter euthanasia rates are typically lower than that 
observed globally [3–13% in the UK (5, 106, 107)]. Therefore the 
applicability of return-to-field of cats that have come into a shelter 
environment may be limited but is of relevance on occasions where 
cats are found to be unsocialised after entering a shelter and when 
returning them to their original location is feasible.

Additionally, shelters should operate at an optimum, not 
maximum, occupancy, accounting for physical space and capacity for 
care provision. Although it may seem counterintuitive to reduce 
occupancy, evidence suggests that this can increase adoption 
probability (100), which directly relates to a decreased length of stay 
(101), a reduced mortality rate (100), and fewer cats requiring 
infectious disease isolation (100). In contrast, where open intake 
policies are in place, overcrowding can result in a substandard quality 
of life for those cats due to increased stress, disease and consequently 
increased rates of euthanasia. Problems of overcrowding can increase 
compassion fatigue and emotional toll among shelter staff (102). As 
cited in an Australian study, the effect of overcrowded shelters and 
euthanasia of cats on staff included increased susceptibility to post-
traumatic stress, depression, substance abuse, hypertension, 
sleeplessness and even suicide (92). Additionally, open intake requires 
the support of charitable donations from the public, potentially 
limiting operational activities in other areas or the wider community, 
resulting in fewer cats helped overall. Internationally, some areas have 
seen a move from immediately taking a cat into a shelter to a strategy 
of connecting residents with resources to keep cats in situ, which is 
found to be beneficial (62).

8 International Cat Care. Cat Friendly Homing. https://icatcare.org/unowned-

cats/cat-friendly-homing/ (Accessed November 13, 2024).

It is expected that adopted cats will already be neutered or will 
be neutered by adopters when reaching the required age or weight. 
Pregnant cats can also be neutered humanely and safely, preventing 
the expensive need to care for neonates. Kittens born in care contribute 
to an increase in the numbers of cats requiring homes, adding to 
problems of overcrowding, and may be  inadequately socialised to 
successfully thrive in a home environment.

6 The application of evidence

Resource allocation for population management must be carefully 
considered to ensure maximum impact to benefit cat welfare in the 
long-term, particularly as charitable organisations are restricted 
financially. This may sometimes not directly align with reactive 
management strategies that strive to improve immediate welfare 
concerns (11). The primary questions for those investing in population 
management programs include when, where and how much effort, 
time and money should be expended and distributed. Learnings and 
considerations from the wider literature on domestic cat population 
management, aside from the critical importance of community 
engagement covered previously, are as follows:

Targeting female cats is likely most effective. As a single male can 
impregnate numerous females, castration is unlikely to have much 
effect on population-wide reproductive rates, if any, as castrated males 
will be out-competed for access to females by intact males. This is 
likely more relevant for free-living cats in geographically connected 
landscapes, where natural immigration of intact males will occur, 
rather than socially isolated environments such as oceanic islands, 
although models of such closed populations also highlight the 
importance of female-focussed neutering efforts (108). Furthermore, 
beyond population management, neutering may confer additional 
individual-level benefits, such as improved health outcomes (40, 41) 
and behavioural benefits (35, 109). Therefore, there is balance between 
maximising long-term cat welfare via effective management and the 
short-term benefits to individuals.

Target younger cats to prevent accidental litters. Modelling studies 
have demonstrated that younger neutering of owned cats is more 
effective at reducing unowned cat population numbers (9). However, 
there is no empirical evidence on the effect of reducing the age of 
neutering in unowned cats. In the absence of UK literature, global 
studies of unowned cat demographics find a high probability of 
mortality in early life (110–113). Consequently, there is a risk that 
early-life neutering may be  wasteful of veterinary and charity 
resources. Additionally, body weight is a key determinant of feline 
sexual maturity (114), thus if unmanaged unowned cats are in poorer 
condition than owned cats (115), the benefits of neutering younger 
cats might be negated. This will be context-specific with more research 
needed in this area.

Consider timing of interventions. Cats exhibit distinct seasonality 
in births (116), thus ecological theory suggests that conducting 
population management at the wrong time may be inefficient. This 
may be less relevant for owned cats who live indoors some or all of the 
time, thus may be less impacted by environmental mating triggers 
such as temperature and daylight. Although there is currently no 
evidence of the relative benefit of timing of interventions versus 
timing of age of neutering, for owned cats the focus on early neutering 
may be more impactful. However, for unowned cats, the optimum 
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time is likely to be when a localised population is at its smallest in 
advance of the breeding season (117). This will enable the highest 
prevalence of neutering for the least amount of resource, and increase 
the chances that cats likely to contribute to the breeding season are 
neutered. For example, a target of neutering 80% of all cats is more 
easily reached in a smaller population, instead of immediately 
following kitten season when the population is at its largest.

Consider spatial targeting of areas. It is best to target areas where 
the need for management programmes is the greatest, either due to 
persistent overpopulation of unowned cats, in areas where cats may 
be  a conservation concern or where cats are not tolerated by the 
community. However, targeting based on numbers is challenging due 
to the lack of availability of local data for shelter and free-roaming 
animal populations. Whilst current data highlights there is an 
increased likelihood of unowned cats in economically deprived areas 
(13), spatial coverage is incomplete. Data gaps are further complicated 
by difficulties determining whether a cat is owned or unowned. While 
misidentification in population estimates can be overcome through 
bespoke modelling approaches (118), the need for local data can 
require significant resources in the form of time, person power, and 
analytic capabilities. In the absence of an understanding of unowned 
cats and their distribution across the UK, or means to accurately 
measure their numbers, it may be that proxy measures are used to 
guide targeting such as human-sociodemographic characteristics, 
deprivation indices (13, 50), areas with high-levels of cat-related calls 
or high demand on shelters to take in unowned cats.

TNR needs to be high intensity, targeted to the broadest area feasible 
and a long-term endeavour. Neutering few cats, ad hoc, from an area with 
high numbers of free-living, unowned cats is unlikely to have any 
meaningful population impact, as compensatory processes (increased 
reproduction, survival and movement of cats into the area) will outpace 
neutering efforts. Therefore, TNR projects need to aim to neuter high 
proportions of cats (70-94% [10, 11, 84, 90, 91)] over a large area, at high 
intensity, to counteract compensatory effects. Modelling studies have 
highlighted that high intensity TNR from the outset produced lower 
population abundances and fewer preventable deaths then a lower 
intensity scenario that spreads costs over time (10, 11). Such high intensity 
work necessitates financial resources, veterinary capacity and effective 
trapping protocols, making the maintenance of such a project challenging 
and costly, as previous projects have found (84).

Ensure that supplementary feeding of cats is partnered by neutering 
advice and practice. In the UK, feeding unowned cats is a more 
common practice than neutering unowned populations (36), with 
many people feeding cats they do not own (see text footnote 2). 
Although well-intentioned, feeding cats means the environment can 
support more unowned cats in terms of resources (Box 2), resulting 
in negative welfare outcomes such as intercat aggression or the spread 
of infectious diseases or parasites as cat density increases. Therefore, 
there is a need for community awareness campaigns and engagement 
to encourage neutering where feeding is taking place. Ad hoc feeding 
should also be discouraged where cats are in visibly good condition, 
and it is uncertain whether cats are unowned or originate from a 
domestic home. Feeding stations for large colonies of unowned cats 
are not as common in the UK as they are internationally. These feeding 
stations are generally not recommended as they may attract greater 
numbers of cats into the area (119, 120), in addition to other wild 
species (121), increasing the risk of conflict and disease which is 
counterproductive to TNR efforts.

Reduce food sources in line with population reductions. Where cat 
management is taking place it should be paired with a reduction in 
food sources to reduce carrying capacity in line with natural attrition 
or removal activities, maintaining any positive impact (122). To 
achieve this, cat carers should be  incorporated into unowned cat 
population programmes to maintain neutering rates and control 
feeding, to allow adequate, but not excessive, food provisioning for 
cats in the target population. For example, people that provide food 
for cats could feed them at specific times, ensuring resident cats get 
adequate provisions and remove any excess so food is not left out in 
the environment. More research is needed to understand how to bring 
about positive human behaviour change in this area.

For overabundant populations, a combination of removal (if 
appropriate for the cat) and TNR would shorten the time necessary to 
reach a target population size. Removal of free-living, unowned cats 
paired with TNR is generally seen as more effective in the short-term 
at reducing unowned cat population numbers compared to TNR alone 
(10, 88). This is because with TNR-based approaches cats are not 
removed from the population until they die at a later time point, 
which contrasts to the direct removal of cats where the population 
declines immediately. However, this reduction in numbers may not 
be sustainable if interventions do not target compensatory effects. 
Additionally, considerations should be given to negative downstream 
effects on cats in shelters due to both overcrowding and slowed 
throughput if taking in cats that are not suitable for homing. Therefore, 
it is worth taking time to make informed decisions on shelter intake 
(see text footnote 9), as subjective assessments, although well-
meaning, can be  detrimental to both cat welfare and population 
management if affecting shelter capacity.

7 What does success look like?

The management of cat populations and desired outcomes lacks 
a standard definition of success, with different studies using 
different measures (Table 1). While an evaluation framework of 
success is beyond the scope of this paper, it has been found to 
be  needed in other management areas such as conservation 
translocations (123). Different contexts of communities, the 
pertinent issues and stakeholder interests are likely to guide 
expectations. Project success may be defined and evaluated broadly 
as biological and ecological, social and/or methodological. 
Biological and ecological elements include the demographics, 
behaviours, health and welfare of cats and other animals. Social 
criteria include the health, behaviours, perceptions and attitudes of 
local householders. A methodological lens evaluates the process 
itself, which may be in terms of feasibility and engagement with the 
programme (see Table 1 for examples).

Practitioners often set the reduction of free-roaming unowned cat 
populations as a common goal and mark failure if these populations are 
not reduced (76, 81), which implicitly suggests this a realistic measure of 
success. However, only a limited number of studies successfully report 
population declines as an outcome (87–89). It can take time for population 
numbers to meaningfully reduce via natural-cause mortality and short-
term success can be misleading as populations return due to compensatory 
processes. Additionally, long-term management is required due to people 
moving and changing residence within communities and cat ownership 
statuses changing, meaning unneutered owned cats will enter 
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communities consistently (30). This may result in frustration among 
stakeholders if unrealistic expectations are held prior to programmes 
commencing. Indeed, where there are owned cats or neighbouring free-
living, unowned cats, population management should be considered a 
permanent system of services that need to be sustained and adapted over 
time, rather than a short-term project.

Given cat populations are part of society, the ideal outcome for 
long-term impact may be one where management practices such as 
neutering become the social norm among community members, with 
owners and local residents developing a sense of community 
ownership over the problem, opposed to reactive delivery of 
TNR. Widespread engagement results in proactive reproduction 
control, in addition to other positive husbandry practices such as 
preventative or reactive healthcare, and resource provision where 
appropriate. In this regard, drivers of positive outcomes may move 
from being cat-centric to people-focussed goals.

8 Data gaps and considerations

There is a need to understand local cat populations and the 
communities they live in, as national or global solutions are not 
appropriate. Understanding the welfare, demographics and geographic 
distributions of cats within communities is crucial to inform 
operational priorities, set realistic goals, design appropriate 
interventions and reduce issues and geographic disparities associated 
with the management of cat populations. Here we describe some of 
the greatest gaps in our knowledge.

To understand and track numbers of unowned cats in the UK 
there is a need to work with stakeholders involved in cat population 
management to create and establish analytical and operational 
approaches that can differentiate between different subcategories of 
cats. This requires standardizing the way cat populations are termed 
and understood, to facilitate better data processing and use. In doing 
so, studies can investigate potential causes of overpopulation problems 
to establish and monitor links with predictors of abundance of 
unowned cats, including geographic, socioeconomic, environmental 
and cultural drivers.

Currently, very little is known about many aspects of unowned cat 
demographics globally, including in the UK. Improving our 
understanding of free-living, unowned cats in a UK context, with a 
focus on survival, reproduction, movement, density-dependent 
processes and carrying capacity is crucial data needed to build reliable 
population models and for integration into the development of 
management strategies. There is also a need to engage and work 
closely with homing organisations to improve our understanding on 
the demographics of cats in shelters, the impact of capacity for care 
and associated policies and processes. In doing so, practical evidence-
based tools can be  used to guide resource allocation in socially 
connected habitats as has been created in closed systems (108).

Moreover, there are limited UK studies on stakeholder views 
towards management options and expectations around outcomes 
based on realistic measures. Work is also needed to understand the 
balance between, and cat carer views towards, management options 
which target the individual versus the population. Management 
options for population benefit may mean difficult decisions at an 
individual level, and it is unclear the extent to which this is a barrier 
to effective population management in the UK.

9 Discussion

Management of unowned cats requires a multifaceted approach. 
Our aim is to synthesise the evidence base for management approaches 
of cat populations, including their ecology and the communities in 
which they reside. Undoubtedly, community and cultural differences 
will result in variation in how people respond to and engage with 
population management, making generalisations difficult. Through 
better understanding of the community links with overpopulation, 
targeted interventions are likely to be more successful.

The positive role shelters play in unowned cat management can 
be enhanced by cautious, optimal shelter intake, rather than open 
admission policies. While a full appraisal of how to optimise shelter 
management is beyond the scope of this review, in terms of intake, 
only cats that may benefit from being rehomed should be admitted. 
Shelters should not admit unsocialised or unadoptable cats as this may 

TABLE 1 Examples of different measures of success in cat population management studies.

Overarching 
lens

Target population Measure Example references

Biological and 

ecological

Shelter cats Fewer cats into shelters (53, 62, 124–126)

Shelter cats Reduced euthanasia of shelter cats/increased live release rate (53, 62, 124–127)

Free-roaming unowned cats Improved welfare (e.g., feeding, prophylactic health care, morbidity, mortality) (11, 84, 128)

Free-roaming unowned cats Behaviour changes (e.g., activity, urine spraying, aggression) (35, 129)

Free-roaming unowned cats Reduction in numbers (7, 11, 38, 84, 87, 92, 112)

Free-roaming unowned cats Stability (35)

Social Humans Fewer complaints (126, 127)

Humans Improved attitudes and behaviours (36)

Free-roaming unowned cats Reduced noise disturbance or unwanted behaviours (e.g., mating calls, 

fighting, urine-spraying)

(130)

Methodological Free-roaming unowned cats No increase in mortality from procedure/safety or process (44)

Cost Reduced cost (10)
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compromise individual welfare, as well as result in fewer cats being 
helped overall.

There is no standardised approach to evaluate cat population 
management, and measures of success must be realistic if managers are 
to avoid chronic failure. It must be acknowledged that although cats live 
in different circumstances, their subcategories are interconnected and 
subject to ecological processes that determine their density and carrying 
capacity. To prevent unrealistic expectations, management programmes 
must consider both ecological processes and societal norms of 
acceptance. Where owned cats are present, population management 
must be  at scale and for the long-term. Given the ubiquitous and 
enduring presence of owned cats and neighbouring free-living, 
unowned cats, the ideal outcome is one where management practices 
such as neutering become the social norm among community members. 
Owners and residents engaging in community ownership over the 
problem is therefore more likely to bring about sustainable change 
compared to one-off interventions. While there is no one-size-fits-all 
solution to the management of unowned cats, long-term positive impact 
requires practitioners to consider the local community, environment 
and demographics of all cats, and to weigh the costs and benefits of 
different interventions using clear sets of acceptable and achievable 
targets. People that actively plan and participate in unowned cat 
management must think socially, economically and ecologically, 
consider both causes and symptoms of problems, and avoid the overly 
simplistic focus on controlling cat abundance.
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