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Abstract
1.	 Disturbance to shorebirds by domestic dogs can cause direct and indirect bird 

mortality. Dog regulations to minimize disturbance are only effective if people 
comply with them.

2.	 Non-compliance is a universal problem in biodiversity conservation, with an as-
sociated body of applicable social science from the field of conservation crimi-
nology. We apply the lens of this literature to better understand non-compliance 
with dog regulations on beaches along the Atlantic Flyway of the U.S. and the 
role of law enforcement and voluntary compliance techniques (e.g. persuasive 
communications, behavioural alternatives) in fostering compliance.

3.	 Through in-depth interviews with 27 land managers and shorebird biologists ex-
perienced in creating and/or implementing regulations to reduce disturbance to 
shorebirds, we found that non-compliance is a challenge that law enforcement 
alone is inadequate to address.

4.	 Managers are working to overcome these challenges with law enforcement 
through training law enforcement officers, as well as voluntary compliance ap-
proaches, such as conducting on-site stewardship programs led largely by vol-
unteers, placing educational signage at sites, and highlighting alternative areas 
to walk dogs.

5.	 The early stages of the COVID-19 pandemic in the U.S. increased dog walking on 
beaches and exacerbated the issue of non-compliance and lack of enforcement, 
while the capacity for educational and stewardship programs was also limited.

6.	 We conclude by recommending that managers and biologists tackle non-
compliance with multiple and concurrent strategies along a spectrum from en-
forcement to voluntary compliance techniques, while also better studying the 
efficacy of these approaches. We also highlight the importance of continuing 
to track the ongoing challenges to compliance with biodiversity conservation 
regulations due to the COVID-19 pandemic.
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1  |  INTRODUC TION

Globally, many shorebird (order Chadriiformes) populations are 
in decline (Koleček et al.,  2021). Among other challenges, human 
disturbance—when behaviour, activities, or physiology of a shore-
bird is disrupted (Weston,  2019)—can result in behaviour changes 
(Gibson et al., 2021), physiological modifications (Gibson et al., 2018) 
and even mortality to shorebirds (Maguire et al.,  2019; Sabine III 
et al., 2008; Schulte & Simons, 2015). A variety of human activities 
can lead to such disturbance, with domestic dog walking as one of 
the most impactful (Mengak & Dayer,  2020). Dogs can adversely 
affect shorebirds by restricting foraging (Lafferty,  2001), crush-
ing eggs (Weston et al., 2012), or even preying on chicks (Lafferty 
et al., 2006) and adults (Maguire et al., 2019). Further, domestic dogs 
use substantial space in their movements on beaches and greatly 
restrict shorebird habitat (Schneider et al.,  2020). Regulations to 
restrict the ways in which dogs can use sites (e.g. leashing); partial 
or full closures; and zones for dogs and wildlife (or dogs off and on 
leash) are common solutions (Weston & Stankowich, 2014). These 
approaches aim to change temporal and spatial impacts of dogs 
on wildlife (Gore & Bennett,  2021; Maguire et al.,  2019). Past re-
search shows that regulations can be beneficial for the protection 
of shorebirds (Maguire et al., 2019; Schneider et al., 2020; Stigner 
et al., 2016; Weston et al., 2012). Yet, regulations are only effective if 
people comply with them (Arias, 2015), and there is ample evidence 
that compliance with regulations for dogs is lacking at sites world-
wide (Weston & Stankowich, 2014).

Non-compliance with regulations and laws is a universal prob-
lem in biodiversity conservation (Gore, 2011; Solomon et al., 2015). 
Compliance is defined as ‘adherence to rules related to natural re-
source use and conservation…the term compliance refers to whether 
a person or system adheres to rules or not’ (Arias,  2015, p. 134). 
Managers in the U.S. and Canada portions of the Atlantic Flyway 
believe there are non-compliance issues with dog regulations, more 
so than other human activities that are regulated to restrict dis-
turbance to shorebirds (Comber & Dayer,  2021b). Similarly in the 
Midcontinent Flyway of the U.S. and the East Asian-Australasian 
Flyway, researchers have documented non-compliance issues with 
regulations for dogs on beaches (Jorgensen & Brown, 2014, 2016; 
Maguire et al., 2019). Exacerbating concerns about non-compliance, 
the COVID-19 pandemic led to increased use of recreational areas 
(Hwang, 2020), as well as higher levels of dog ownership (Morgan 
et al., 2020) and closure of spaces typically set aside for dogs during 
lockdowns (Mayers,  2021). As Soga et al.  (2021) articulate, these 
changes in recreation can result in improved human health and well-
being but also increased pressures on wildlife.

Conservation social science researchers (Bennett et al.,  2017), 
particularly within the field of conservation criminology, focus 

on studying illegal behaviour related to the environment (Gibbs 
et al., 2009; Gore, 2011). This literature provides a lens for under-
standing the challenge of non-compliance with dog regulations, par-
ticularly the decision-making of beach recreationists with dogs who 
pose risks to shorebirds, and potential strategies to address non-
compliance with dog regulations (Gore & Bennett, 2021).

1.1  |  Enforcement

Ecological research on disturbance to shorebirds from dogs often 
calls for more stringent enforcement (e.g. Baudains & Lloyd, 2007; 
Burger, 1986); yet, it is also acknowledged that enforcement alone 
may not be effective at achieving conservation outcomes (Bowes 
et al., 2017; Comber & Dayer, 2021b). Enforcement applies a regu-
latory approach, sometimes referred to as ‘coerced compliance’, 
whereby non-compliers are penalized (Arias, 2015). In this approach, 
offences must be detected and arrests or citations given with penal-
ties implemented (Arias, 2015). In the case of shorebird disturbance, 
some managers along the Atlantic Flyway of the U.S. and Canada be-
lieve that law enforcement is less effective than other management 
strategies (Comber & Dayer, 2021b). This may be due in part to law 
enforcement authorities and programs tending to be strapped for 
time and resources (Eliason, 2011; Moreto, 2016; Rizzolo et al., 2021) 
and having to make tough decisions about where to focus enforce-
ment activities (Dhanjal-Adams et al., 2016). Conservation enforce-
ment is often reliant on local enforcement authorities (e.g. municipal 
police), who may have more pressing issues than wildlife-related 
enforcement (Dhanjal-Adams et al.,  2016) or may not have ad-
equate knowledge about wildlife conservation concerns (Rizzolo 
et al., 2021). Further, enforcement activities may backfire by lead-
ing to resentment from community members (Solomon et al., 2015). 
This conflict over shorebird management can even lead to people 
resenting shorebirds (Dayer et al., 2019).

1.2  |  Voluntary compliance

Depending on the drivers of non-compliance, non-regulatory 
strategies can be developed, in lieu of or in addition to enforce-
ment (Solomon et al.,  2015; Williams et al.,  2009). For example, 
communications can be effective when rules are not understood 
(Solomon et al., 2015) or social marketing may be effective when 
norms are important drivers of human behaviour (e.g. Comber 
& Dayer,  2021a; Veríssimo et al.,  2020). These approaches are 
often referred to as voluntary compliance, which is ‘performed 
purposefully as an act of approval with the rules or institutions, 
either when punishment is applicable or not’ (Arias, 2015, p. 139). 

K E Y W O R D S
compliance, conservation criminology, enforcement, human disturbance, shorebird 
conservation
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Voluntary compliance tends to be accomplished through legiti-
macy (i.e. fostering perceptions that the authorities, regulations 
and procedures are legitimate), incentives (i.e. money, rewards, 
recognition, information given in return for complying), norms (i.e. 
fostering beliefs that a behaviour is morally appropriate and so-
cially acceptable), alternatives (i.e. finding another behaviour to 
promote) and persuasive communication (Arias, 2015). With these 
voluntary approaches, some level of enforcement is often still 
needed in conjunction (Arias, 2015).

1.3  |  COVID-19 impacts

At times of social upheaval, such as the COVID-19 pandemic, chal-
lenges for conservation can become even more pronounced as: (1) 
human behaviour patterns change; (2) there are more severe is-
sues for enforcement to contend with; and (3) resources even for 
voluntary compliance support are limited. In the spirit of Schwartz 
et al. (2020), we aimed to learn from the COVID-19 pandemic, par-
ticularly associated higher levels of outdoor recreation, as an indi-
cation of what could happen with ongoing increased human use of 
coastal areas. The pandemic could impact wildlife conservation in 
a variety of ways, including decreased management and enforce-
ment (Bates et al.,  2020). In fact, Manenti et al.  (2020) reported 
illegal killing of birds, likely due to less patrolling and monitoring 
as a result of the pandemic. Still, others reported anecdotally that 
patrols in protected areas and protection of vulnerable wildlife 
was maintained (Corlett et al., 2020). While the decrease in human 
pressures on wildlife was initially touted (Bates et al., 2020; Corlett 
et al., 2020), others described decreased human disturbance in lo-
cations with lockdowns (Manenti et al.,  2020 in Italy); yet, most 
lockdowns in the US still allowed for outdoor recreation (Larson 
et al.,  2021) and increased numbers of visitors at beaches (e.g. 
National Park Service, 2020).

Additionally, dog ownership increased due to the COVID-19 
pandemic as people sought companionship (Ho et al., 2021; Morgan 
et al., 2020). While it is not clear if more dog ownership led to more 
dog walking (e.g. Owczarczak-Garstecka et al., 2021 found this was 
not the case in the UK), patterns of dog walking may have changed 
as dog parks were closed during lockdowns (Mayers, 2021), people 
took their dogs off leash more frequently (Owczarczak-Garstecka 
et al.,  2021), or they sought places where they were less likely to 
interact with other people and their dogs (Holland et al.,  2021). 
Overall, there is some indication that people visited green spaces to 
walk their dogs more frequently than those without dogs (Burnett 
et al., 2021). Yet, in Australia fewer domestic dogs were found on the 
beach during COVID-19 lockdown (Gilby et al., 2021). In contrast, 
likely due to differences in how lockdowns were treated in the U.S. 
(i.e. typically allowing and even encouraging outdoor recreation), 
shorebird biologists and managers associated with the American 
Oystercatcher Working Group reported more disturbance concerns 
for threatened shorebird species and restricted ability to manage 
these concerns (e.g. 2020 State Updates, 2021).

In this study, we aimed to better understand how compliance 
with dog-related policies is being addressed at sites along the 
Atlantic Flyway of the U.S., using a conservation criminology lens. 
To do so, we explored the local knowledge of on-the-ground prac-
titioners (land managers and biologists) across the U.S. portion of 
the Atlantic Flyway who are experienced in developing and im-
plementing regulations for dogs to minimize shorebird disturbance 
and also observed the results of these regulations. Such knowl-
edge is often used in situations where there is inadequate empir-
ical data (Cook et al.,  2014). While such managerial or biologist 
knowledge is sometimes considered expert opinion (e.g. Comber & 
Dayer, 2021b), in line with Cook et al., we consider this local knowl-
edge instead because these individuals often do not necessarily 
have relevant formal education or publication records, but they do 
have extensive relevant experience with shorebirds, coastal envi-
ronments, management decisions, outcomes and recreationists' 
responses (Cook et al., 2014). Specifically, we explored managers' 
and biologists' (hereafter, managers) thoughts on to what extent 
enforcement (both detection and citation) effectively contributed 
to compliance, and what enforcement issues, if any, existed. We 
probed why managers believe enforcement issues exist and how 
they were working to overcome the issues. We were also inter-
ested in how managers of sites cultivate voluntary compliance (e.g. 
alternatives, communications, signage) with dog regulations (e.g. 
leash laws, area closures to dogs). Finally, we explored perceptions 
of how the COVID-19 pandemic, and associated increases in dog 
ownership and outdoor recreation, impacted dog regulation com-
pliance and enforcement.

2  |  METHODS

This study focused on the Atlantic Flyway, which is a well-established 
migratory route that shorebirds use to travel from the southern tip of 
South America to the Arctic tundra. According to Kirby et al.  (2008, 
p. S51), a flyway is ‘the total geographic area used by a population, 
species or group of species throughout its annual cycle’. Within the 
United States, the Atlantic Flyway extends from the offshore waters of 
the Atlantic Coast west to the Appalachian Mountains, and stretches 
from Maine to Florida. Of the shorebirds that use the Atlantic Flyway, 
some are federally threatened (e.g. piping plover Charadrius melodus 
and red knot Calidris canutus) or considered species of special concern 
(American oystercatchers Haematopus palliates). The Atlantic Coast of 
the United States is home to more than one-third of the population 
of people within the United States (Wilson & Fischetti, 2022), making 
the U.S. portion of the Atlantic Flyway a key place for management of 
human disturbance and also an ideal location for studying disturbance 
management. Human activities that are potentially disturbing are 
widely present at sites across the U.S. portion of the Atlantic Flyway 
(Comber & Dayer, 2021b). Managers use various techniques to reduce 
disturbance, but despite best efforts, non-compliance with restrictions 
for some activities, such as dog walking, continues to be problematic 
(Comber & Dayer, 2021b).
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2.1  |  Participant recruitment

Participants included land managers and biologists with previous ex-
perience developing and implementing dog zoning and closure poli-
cies and other dog regulations at shorebird sites along the US portion 
of the Atlantic Flyway. Individuals who lacked experience in the initial 
development process but had experience with continuing the imple-
mentation of successive regulations were also interviewed. We devel-
oped the sampling frame based on suggestions from participants at 
the 2020 Least Tern and Piping Plover Workshop and the list of US-
based participants from a previous Atlantic Flyway-wide land manager 
survey (Comber & Dayer, 2021b) who responded that they had dog 
walking at their sites in the last 5 years. This multi-faceted process for 
determining who would be ‘knowledgeable’ about the topic followed 
best practices of local knowledge research (Joa et al., 2018).

2.2  |  Interview construction

Interviews were semi-structured, generally following a script. The 
Atlantic Flyway Shorebird Initiative (AFSI) Human Activities Committee 
and other conservation social scientists reviewed the script before we 
finalized it. This research was approved by the Virginia Polytechnic 
Institute and State University Institutional Review Board (#19-1167).

2.3  |  Interview implementation

We conducted interviews from May to July 2020. Recruitment emails 
contained a Qualtrics survey link (Qualtrics Version 1.0.0, 2009) that 
included consent information, screening to ensure candidate eligibil-
ity, and preferred dates and times for interviews. If participants met 
the requirements and consented to participate, we sent a confirmation 
email containing their personalized Zoom information for their desired 
date and time for the interview. We administered interviews and audio 
recorded using Zoom and a digital recorder as a backup. The Zoom 
audio recording feature saved and transcribed all interviews automati-
cally. Researchers reviewed the recordings and manually corrected 
all interview transcription errors using InqScribe software (InqScribe 
Version 2.2.4, 2018). Participant names were replaced with numbers 
and dates in which the interview took place to ensure anonymity and 
to protect the identities of the participants.

2.4  |  Interview analysis

All coding was conducted by J.E. who also conducted and transcribed 
the interviews. We used Dedoose Version 8.3.35 (2016), initially cod-
ing deductively based on our main research topics for the broader pro-
ject (e.g. enforcement). Additional codes were created inductively as 
they emerged in the interviews. Co-authors reviewed and edited codes 
and the code book definitions to ensure clarity, consistency and repli-
cability. J.E. then re-coded to adjust for revised code book definitions.

3  |  RESULTS

3.1  |  Interview respondents

We contacted 91 individuals to request an interview. Twenty-five in-
dividuals were ineligible because they lacked the necessary experi-
ence with the development of dog zoning and/or closure regulations 
at beaches to protect shorebirds or other wildlife. Twenty-eight in-
dividuals qualified and consented to participate. After interviewing, 
we determined that one interviewee did not have adequate experi-
ence with the development of dog regulations to fit with the study 
population criteria and they were unable to respond to most of our 
questions, making our final sample size 27. Our overall response rate 
of individuals who were eligible to participate due to their experi-
ence with regulation development and implementation (n = 25 in-
eligible) and agreed to participate was 40.9% of the 91 individuals 
originally contacted.

Individuals interviewed included land managers and biologists 
involved in beach management (hereafter, interviewees) from 11 
states along the U.S. portion of the Atlantic Flyway. Interviewees 
worked for local, state (e.g. parks, natural resources, and wildlife 
agencies) and federal agencies (National Park Service, U.S. Fish 
and Wildlife Service), non-government conservation organizations 
(hereafter, NGOs) and universities. Some of the interviewees dis-
cussed sites where their employer is the site manager or owner, and 
others had expertise at sites where another agency or organization 
may own or manage the site but they were involved in monitoring 
or management. Many interviewees had experience with dog reg-
ulations at multiple sites (up to 25 sites), and regulations varied de-
pending on the site (e.g. closures, zoning, leash or voice control laws), 
so it was not possible to distinguish insights of managers by type 
of dog management approach. Interviews lasted between 19.5 and 
72.5 min with an average time of 44.1 min.

3.2  |  Issues of non-compliance

Some interviewees felt compliance was generally adequate at the 
sites where they worked. For example, one interviewee described 
high levels of compliance at their site due to controlled access with 
a gated entrance. Other interviewees reported that although non-
compliance was an issue in the past, it had improved over time. An 
interviewee described how their policies were gradually accepted 
and understood in the community the longer they were in place:

I think the first few years are difficult, especially 
when a place was open for so long. That switch defi-
nitely takes a little time, but word eventually gets out 
and at least the locals know to just keep moving on 
(Interviewee 25).

Still, many interviewees described residents as a user group that 
presented non-compliance challenges. An interviewee described 
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locals' unwillingness to follow dog regulations, in addition to non-
compliance with alcohol regulations: ‘a lot of locals feel like it's their 
God-given-right to go out there on the weekends with their kegs of 
beer and their dogs’ (Interviewee 16). Additionally, some local land-
owners living along the beach dismissed regulations, according to one 
interviewee:

Each individual landowner may own a strip down to 
the low tide line. And that makes it more difficult 
because private landowners may say, ‘I don't care 
what the ordinance is, this is my private property and 
I have a dog and we'll do whatever we want to do’ 
(Interviewee 02).

The sheer number of new residents moving south along the 
Atlantic Coast was particularly challenging for one interviewee who 
said, ‘there's so many new people coming to [redacted state name]. 
Every day, we have the same conversations over and over with dog 
owners about the importance of the closures and why they can't have 
dogs there’ (Interviewee 11).

Additionally, interviewees often described non-compliant visi-
tors as unaware, rather than being purposely dismissive of regula-
tions. For example, an interviewee discussed the issue of uninformed 
visitors renting houses on closed portions of the beach:

We do have problems with places where there's 
houses on the beach and the people rent the houses 
and the person who's renting does not tell them 
the beach is closed. No matter [if] we talk to the 
rental companies, they do not have to disclose it. 
(Interviewee 06).

Dog walkers as a group presented challenges through unco-
operative behaviours and/or negative attitudes towards regula-
tions. One interviewee described how dog owners assume that 
land managers dislike dogs: “I love dogs [but] people have told me, 
‘Oh, you just hate dogs.’ I was like, no, ‘I have two dogs at home.’” 
(Interviewee 12).

Many interviewees discussed dog owners' emotional response 
to restrictions, often leading to hostile reactions towards authori-
ties. An interviewee described a conflict they unintentionally had 
with a dog owner:

I always try to explain to people. I never yell at peo-
ple. I try never to threaten anybody with a ticket. I 
want to get them on the bird side. So, [I] was trying to 
appeal to the animal lover in her and she just listened 
and her face grew redder and redder and then she 
just exploded on me: ‘My dog has a God-given-right 
to run free wherever he wants’. (Interviewee 05).

Similarly, interviewees believed some dog owners were taking dis-
cussions about regulations personally, while the interviewees believed 

they were simply stating the rules and related science, as one inter-
viewee recounted:

The problem that really comes into play is it's such 
a personal issue for people. They get offended re-
ally easily, like you are saying that their dog is bad 
or misbehaved or they feel like something is being 
taken away from them. I always try to turn it to the 
birds' perspective. It's like, ‘it doesn't matter, your 
dog could be the best-behaved dog, it's the way 
these birds perceive dogs as predators. It's how they 
evolved. It's not saying that you're a bad dog owner 
or anything. It's not a personal issue’. But, unfortu-
nately, it becomes very emotional, people screaming 
and crying at these meetings when they are allowed. 
They just get so upset about it. And so, as a biologist 
[I'm] trying to lay out these facts about how it affects 
birds, but they are coming at it from a very emotional 
standpoint [with] the feeling that their rights are ba-
sically being taken away (Interviewee 08).

Non-compliance led to safety issues for some shorebird conserva-
tion professionals. One interviewee described:

I am a dog owner. I've owned dogs my whole life but 
the amount of vitriol and misinformation and lack of 
caring about other people and other resources… I was 
accosted on the beach. It just has really made me real-
ize that I do not want to have anything to do with this 
work (Interviewee 03).

Not all of the interactions with non-compliant dog owners were 
hostile; in some cases, the dog owners simply tried to hide from au-
thorities, as illustrated by one interviewee's recollection:

We'll either drive away or walk up the beach a little bit 
and then go hide and then come back out [and] you'll see 
that they brought the dogs back out. (Interviewee 10).

Boaters caused particular non-compliance concerns because they 
and their dogs access sites where it is hard to enforce regulations 
because they are remote. One interviewee described boaters' disre-
gard for regulations: “we get blatant people just completely ignor[ing] 
the signage and just go and pull up their boat and sit right out in the 
middle of a nesting beach and let their dogs run loose on the beach” 
(Interviewee 09).

3.3  |  Role of law enforcement authorities 
in compliance

Many interviewees described challenges with inadequate or 
ineffective support from law enforcement authorities. Enforcement 
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challenges included both (1) violations that were not detected 
by law enforcement officers (i.e. authorities are not present to 
witness a transgression) and (2) citations not being made, even if law 
enforcement officers witnessed violations.

Detection was a prevalent issue, often linked to lack of pres-
ence of law enforcement officers. As one interviewee reported, “on 
the islands, we may only have a ranger patrolling once every two 
hours on an ATV, so a lot can happen in two hours” (Interviewee 
07). Multiple other interviewees described far less or even no en-
forcement presence at sites. Others described enforcement offi-
cers visiting a site but surveying it only from a vehicle in a parking 
lot, rather than patrolling by foot. This lack of enforcement pres-
ence spanned sites where local municipal law enforcement, state 
fish and wildlife agency, state parks, US Fish and Wildlife Service 
or National Park Service enforcement had jurisdiction. Notably, 
some sites relied on enforcement by just one law enforcement 
agency while others had access to multiple agencies. Interviewees 
often blurred the lines in their comments about law enforcement, 
or were not specific.

Where enforcement was present, passive enforcement through 
patrolling the beach was considered beneficial by some, while other 
interviewees were frustrated that law enforcement officers were not 
actively issuing fines and removing non-compliant users from the 
beach. A majority of the interviewees explained that law enforcement 
officers tended to give verbal warnings rather than tickets. As one in-
terviewee described, ‘I mean, if they see someone out in an area with 
a dog, they'll stop and talk to them and it's, you know, more in like an 
educational way, not, not too you know enforcement-like’ (Interviewee 
26). Similarly, other interviewees also described how the verbal warn-
ings may be paired with education about the rationale for the regula-
tions, ‘But we do … issue tickets with fines, sometimes just depends on 
the situation and the individual, but the vast majority are warnings with 
education about why they shouldn't be there’ (Interviewee 27).

Some interviewees questioned whether a ticket—the typical 
penalty for violating dog regulations–had ever been issued at their 
sites, while others explained that tickets were reserved for bigger 
issues. For instance, one interviewee described, ‘when [law enforce-
ment officers] see violations, you know, they'll give warnings. I don't 
think they've ever given a ticket, unless there was actual destruc-
tion of birds or a nest and they caught the person’ (Interviewee 25). 
Another interviewee explained that the citation frequency varied by 
law enforcement authority:

Rangers do go to law enforcement academy. They 
are not encouraged to write tickets. And if you are 
going to write a ticket it has to be something like a 
serious violation that can cause serious bodily injury. 
Now with that being said, we do have our local county 
sheriff's department patrol the beach in the summer 
and they are happy to write tickets as long as we keep 
the areas posted where the dogs are not supposed to 
be (Interviewee 05).

3.4  |  Reasons for lack of law enforcement activity

Interviewees offered their perceptions of various explanations for 
the lack of law enforcement officers present and the lack of cita-
tions. Often, it was due to having other priorities as one interviewee 
stated:

We really do not get law enforcement. If I were to call 
my lead law enforcement person because there's a 
dog on the beach, they are going to be like, ‘I got [a] 
domestic battery over here or someone [is] illegally 
fishing, I'm not going to be able to get there’. It has 
to be pretty egregious for us to call law enforcement. 
(Interviewee 19).

A few interviewees described how law enforcement officers' lack 
of interest in shorebird disturbance, paired with other priorities or 
funding issues, led to lack of enforcement of regulations for shorebirds. 
A few interviewees reported that some high-ranking officers are not 
educated on the importance of disturbance-related issues and there-
fore considered infractions related to shorebird-related regulations 
trivial and not worth their time. Another interviewee unsatisfied with 
enforcement explained that an officer's beliefs about the efficacy of 
citations in enhancing compliance might influence whether they issue 
citations.

3.5  |  Role of COVID-19 in exacerbating non-
compliance and enforcement challenges

All interviewees discussed the effects of COVID-19 on compliance 
and enforcement. A majority of interviewees reported an increase 
in people and/or dogs on beaches and a decrease in compliance. 
One interviewee recalled their experience during the COVID-19 
pandemic with dog owners' purposeful disregard for regulations. 
Similarly, another interviewee explained that dog owners, many of 
them new dog owners, felt that in comparison to the concerns of 
COVID-19 that dog regulations should not be a focus:

In March, when everybody had to start staying home, 
it was just bananas. I've never seen that many dogs 
and if we approach[ed] people, we got a lot of, ‘it's a 
pandemic, I can't believe you're worried about birds 
right now’. That kind of attitude. So, it's definitely 
been worse through COVID…So many people have 
gotten new pets and our beaches are just loaded with 
them (Interviewee 18).

Another interviewee explained their strategy for controlling visitor 
numbers at their site through a gated entrance, while, as a result of 
their closure and increased outdoor recreation overall, visitation in-
creased at surrounding beach sites.
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The issue of more people and dogs on the beach for many sites 
were compounded by less staff and often no volunteers due to agen-
cies' and organizations' safety protocols during the pandemic, as one 
interviewee explained:

We would love to address it, but we're having a lot 
of problems because we had the stay-at-home orders 
[and] we also have fewer staff [than] we usually have. 
We don't have our interns. We don't have our volun-
teers. So there's less of us (Interviewee 18).

Other interviewees described ticketing as a solution to the pan-
demic spike in visitors. One interviewee reported low compliance and 
limited enforcement when beaches were closed, followed by an in-
crease in tickets issued with the reopening of beaches:

[Compliance] was pretty bad because of COVID. 
[When] closing the beaches, our deputies were told 
not to enforce a lot of stuff. But as soon as they 
opened the beaches up a few weeks ago that was 
it, they're writing tickets for people having dogs 
(Interviewee 13).

3.6  |  Overcoming challenges of lack of 
enforcement

Interviewees also talked about how challenges of lack of enforce-
ment have been overcome. In particular, some enforcement offic-
ers have taken renewed interest in shorebird disturbance-related 
training and have become devoted to protecting the resource. 
Enforcement was perceived to have increased in those areas.

One interviewee emphasized the importance of training and ed-
ucating all types of law enforcement officers about the importance 
of enforcing shorebird regulations:

We've also had a program with Audubon where they'll 
educate these guys [law enforcement officers] on 
what they are looking for and they really like it. It's 
not just our sheriff deputies, it is all local law enforce-
ment … So, it's very helpful because we found that 
judges were just throwing this stuff out when issues 
would come up whether it was harassment or just 
completely destroying nests (Interviewee 13).

3.7  |  Other approaches to crime prevention: 
Voluntary compliance to supporting enforcement

The approach on Atlantic Flyway beaches to facilitating dog 
walking compliance and minimizing shorebird disturbance in-
cluded an array of other crime prevention techniques, which fell 
along a spectrum from truly voluntary compliance techniques 
to those more in support of enforcement (Figure 1). Many sites 
employed multiple strategies simultaneously, with signage being 
ubiquitous.

Signage to Facilitate Compliance and Enforcement: All interview-
ees used signage at their sites to increase compliance. A majority 
of interviewees used regulatory signs to communicate site restric-
tions, while some used educational or interpretive signage to convey 
messages. Others used both types. Most interviewees agreed that 
posting signage was an effective means of communication to facil-
itate compliance. Yet, the efficacy of educational versus regulatory 
signage was contested:

…at the time our [redacted] manager was very much 
into law enforcement and law code and so the first 
time we wound up with like 200 words. It was like 
a book that basically quoted all the law codes. Of 
course, nobody read it. One-hundred percent inef-
fective (Interviewee 05).

F I G U R E  1  The approach on Atlantic 
Flyway beaches to facilitating dog walking 
compliance and minimizing shorebird 
disturbance, depicting strategies 
along a spectrum from enforcement 
to voluntary compliance techniques. 
Many sites employed multiple strategies 
simultaneously.
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Another interviewee conveyed similar feelings towards regula-
tory signage and planned to transition to educational signage in the 
future, despite needing some of the code on the sign so tickets could 
be written:

From my experience, putting regulations on a sign, no-
body will read it. The public won't read it. Sometimes 
for law enforcement, they want the code on the sign 
so that they can write the ticket for what that vio-
lation is. Otherwise, they don't know how to write 
a ticket, apparently. But I think we'll probably have 
more public friendly signage (Interviewee 25).

Others felt regulatory signs were necessary to enforce legal 
codes and suggested regulatory signage with educational signage on 
beaches, such as this interviewee:

I think they're useful working together. I think these 
days, people are curious and like to know why things 
are happening and so for a lot of people they really 
appreciate wildlife and they want to protect it. And 
if they understand that their pet is causing impacts, 
then for some people that helps them understand 
why they're being asked to change their behaviour. 
So, I think they're both effective, but you definitely 
need the regulatory signs. You couldn't just have the 
educational side (Interviewee 23).

Yet, other interviewees preferred simple, easy to understand 
regulatory signage that encompassed both symbols and pictures 
to portray messages. One interviewee advocated for signs with 
universal symbols such a dog with a slash through it or a dog 
on a leash. Despite attempts to deliver clear messages on signs, 
one interviewee explained inevitable ongoing non-compliance 
challenges:

It never ceases to amaze me how many people do not 
see the big red beach closed sign and they still try to 
walk around the gate and start to make their way to 
the beach and they're like, ‘I didn't even see the sign’. 
(Interviewee 18).

Physical Barriers: Barriers for protecting nesting shorebirds and 
other species, dune systems and sensitive habitat were described in 
a majority of interviews. Typically, physical barriers included sym-
bolic fencing, roped off areas, and/or buoys as floating fences. One 
interviewee described symbolic fencing and its purpose: ‘we do have 
symbolic fencing that we put up annually. It's posts with signs on 
them, twine and flagging between the signs. So, a dog could eas-
ily run under it, but it's more of a visual barrier’ (Interviewee 15). 
Another interviewee reported creating barriers and fencing to re-
duce disturbance throughout multiple seasons, ‘as we start seeing 
migratory flocks come through, we intentionally leave up areas of 

symbolic fencing that were used for breeding birds and even make 
them larger to give the resting shorebirds some space’ (Interviewee 
07).

Fencing was not used by sites a few interviewees discussed 
due to variable habitat conditions such as ephemeral nesting sites, 
changing and dynamic beach environments, or windy conditions that 
could demolish constructed fences.

On-site Education and Outreach: Staff and volunteers, who 
do not officially have an enforcement role, encouraged voluntary 
compliance—either through their presence alone discouraging vi-
olations or their education of people who may not otherwise be 
aware of regulations. As one interviewee explained, ‘if we did 
not have staff out there, there would be almost no compliance’ 
(Interviewee 20). Another offered, ‘our staff is a great deterrent. 
A big part of our mission is, we expect our staff to engage with 
beachgoers, be a friendly presence, and really try to educate peo-
ple’ (Interviewee 20). Many sites relied on this interpretive and 
educational approach to build awareness and increase compliance, 
finding this more effective than enforcement as one interviewee 
indicated, ‘face to face conversational protection that the vol-
unteers [and] stewards provide is way more valuable than a guy 
with a gun’ (Interviewee 11). Another interviewee explained how 
a positive educational approach is preferable to angering non-
compliant users:

I think the educational aspect works best, personally. 
Every time I have lost my cool and yelled at some-
body, I have lived with regret because if you make 
them mad, they're going to take that dog off the leash 
the second you're off the beach (Interviewee 05).

Interviewees saw in-person adult and youth programs as a way to 
relate to the public and promote an awareness of regulations and un-
derstanding of shorebird health and their need for protection, while 
calling for specific pro-shorebird conservation behaviours. Outreach 
programs encouraged dog owners to respect beach regulations, hold 
each other accountable, be responsible with their pets, leash dogs 
when required, and keep dogs and beach users out of nesting areas. 
Youth programs were also commonly conducted to more broadly pro-
mote interest in wildlife and shorebirds, which interviewees believed 
might transfer to other family members as well. An approach shared 
among many interviewees was to first develop an interest in wildlife 
and shorebirds among the public, and then, to promote public support 
and acceptance of dog regulations for the benefit of shorebirds.

Volunteer Beach Stewards: Interns and stewards (volunteers 
who help protect the beach and shorebirds) aided staff in on-site 
interactions with the public. Typically, volunteer beach stewards 
notified people of regulations and also fostered an appreciation of 
wildlife and shorebirds among visitors. One interviewee described 
the stewards' positive approach to working with the public:

I have the best stewards. And I gotta say some of 
the retired people, a lot of them have been biologists 
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or they're really good birders and they just really 
seem to be able to handle some of the people. They 
don't get too wound up. They [can] stay pretty calm 
(Interviewee 06).

Alternative Recreational Areas: To accommodate dog walkers, 
interviewees provided information to locate alternative dog recre-
ation areas. Alternative areas included dog parks and designated dog 
beaches. In some cases they created zones for wildlife and dogs, set-
ting aside beach areas that were less sensitive as a way to compromise 
with dog walking desires of beach recreationists. One interviewee 
explained their rationale for zoning was driven by their need to meet 
the interests of the members of their organization, many of whom had 
dogs.

While zoned areas and dog beaches were typically viewed pos-
itively, interviewees reported that dog parks were less accepted 
among dog owners. Even if dog parks were near site locations, in-
terviewees explained that most dog owners preferred beaches, pos-
sibly to fulfil their own exercise needs and enjoy the scenic beach 
environment. In the words of one interviewee:

People do not equate being able to go into a small 
fenced area with grass as the same as being able to 
have your dog run wild on the beach. They just don't 
think of it as the same experience. And we'll offer it to 
people, but I have not heard feedback [from] people 
like, ‘oh, that's really great to know thank you so much 
I'll go there instead’. It's more like, ‘yeah I know I don't 
want to go to the stupid dog park, I want to run my 
dog on the beach’ (Interviewee 18).

Information about alternative areas was shared via signs, maps and 
other outreach materials.

4  |  DISCUSSION

Interviews with land managers and biologists revealed that they 
believe non-compliance with dog regulations on Atlantic Flyway 
beaches of the U.S. is a challenge that law enforcement alone is 
unlikely to adequately address, in part because there is not enough 
enforcement, especially in times of increased recreational use and 
dog ownership like the COVID-19 pandemic. We applied a conserva-
tion criminology lens to understand interviewees' reflections on en-
forcement (both detection and citation) and other crime prevention 
techniques to addressing non-compliance to minimize human distur-
bance of shorebirds. Here, we put our findings in the context of the 
shorebird disturbance and conservation criminology literature, while 
noting some unique aspects of this issue that diverge from other 
contexts. It should be noted that the findings we report are based on 
local knowledge. While local knowledge from practitioners has been 
shown to be comparable to scientific knowledge in some contexts 
(Cook et al., 2014) and it also has value beyond scientific ecological 

knowledge in the unique insights it can offer (Joa et al., 2018), there 
is still opportunity for more field-based research on this topic, which 
we outline as future directions.

4.1  |  Law enforcement presence

Regulatory strategies for increasing compliance included enforce-
ment presence, notifying visitors of regulations, issuing warnings, or, 
in rare situations, ticketing with fines. While Arias (2015) suggested 
that offences must be detected and citations given in order for law 
enforcement to be effective, our interviewees suggested that the 
mere presence of law enforcement officers was valuable. Most law 
enforcement officers simply explained regulations or gave warnings 
to non-compliant beach visitors. Beyond beach visitors being asked 
to leave the beach, particularly when they illegally had dogs with 
them, our interviewees did not discuss consequences beyond tick-
ets given on occasion. Given that enforcement may have the ability 
to drastically reduce non-compliance of beach visitors (Hatch, 1996; 
Miller et al., 2014), consistently patrolling beaches during times of 
the day that have peak dog use (e.g. morning) may increase com-
pliance, keeping in mind that timing and location are very relevant 
considerations (Kahler & Gore, 2017). Additionally, compliance may 
be improved by limiting the number of beach access points (Glover 
et al., 2011).

4.2  |  Lack of enforcement challenges

Many challenges have prevented adequate enforcement of dog reg-
ulations in the U.S. at the sites, resulting in discontent among land 
managers and biologists, as described elsewhere (Comber & Dayer, 
2021b; Maguire et al., 2019). Managers believed lack of enforcement 
may be due to budget constraints and the high costs associated with 
hiring officers (as in Eliason, 2011; Maguire et al., 2019), a lack of 
interest among law enforcement officers for shorebird disturbance-
related issues, or their preoccupation with other responsibilities 
often considered more pressing (e.g. human safety). We suggest fol-
lowing up on this research by interviewing law enforcement officers 
tto better understand the constraints they face in addressing dog 
regulation non-compliance (as in Eliason, 2011). Currently, managers 
are working to overcome these perceived challenges through inno-
vative ways of working with law enforcement authorities, such as 
training law enforcement officers about the importance of enforcing 
regulations to minimize disturbance to shorebirds and how to prop-
erly enforce regulations.

4.3  |  Exacerbated challenges due to the 
COVID-19 pandemic

Managers believed there was a decrease in enforcement due to the 
Covid-19 pandemic (as suggested by Bates et al.,  2020). Further, 
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many of the managers reported higher use and human disturbance 
via dogs at the beach, unlike what was found by Manenti et al. (2020) 
in Italy. This difference could be because many states in the U.S. still 
allowed outdoor recreation during lockdowns and after lockdowns 
people still voluntarily avoided higher disease exposure in indoor 
settings (Larson et al.,  2021). Notably our research only captured 
insights from the first few months of the COVID-19 pandemic, and 
it would be valuable to explore how increases in dog ownership and 
possible continued interest in outdoor recreation have played out 
for compliance with dog-walking regulations. While challenges to 
compliance with dog regulations during the COVID-19 pandemic 
may exist, there are also documented benefits of dog ownership and 
dog walking for people's physical health and well-being (Christian 
et al.,  2018), especially in times of isolation such as the pandemic 
(Bussolari et al.,  2021; Carr et al.,  2021; Owczarczak-Garstecka 
et al., 2021). Managers of sites with multi-use objectives may need 
to consider new ways to balance the simultaneous needs of human 
health and biodiversity in the post-pandemic world and possibly 
consider more of a one health approach, which focuses on human 
well-being and conservation outcomes (Bates et al., 2021).

4.4  |  Increasing compliance via 
voluntary techniques

According to Arias  (2015), non-compliance can be improved by 
using voluntary compliance approaches such as education and 
outreach (Arias,  2015) and stewards (also known as guardians) 
and signage (Medeiros et al.,  2007), in addition to enforcement. 
Unlike the typical binary presentation of these approaches (e.g. 
framing as the carrot or the stick, Baruch-Mordo et al., 2011), we 
found these strategies to present along more of a spectrum from 
enforcement of regulations to promoting voluntary compliance. 
For example, signage could be educational and fostering compli-
ance or part of an enforcement strategy by stating the regulation. 
Following strategic communications approaches for shorebird con-
servation, as laid out in Kidd and Dayer  (2020), can expand the 
utility of signage. The literature on situational crime prevention 
also echoes this call for strategies beyond enforcement (Flora & 
Fauna International, 2021). Techniques from that literature might 
be considered by the shorebird conservation community as some 
potentially useful techniques were not mentioned in interviews 
(e.g. cameras to make dog activities near nests more identifiable, 
dog walkers agree to certain behaviours when receiving a permit 
to enter a beach area with a dog).

4.5  |  Future directions

Challenges with and strategies to address non-compliance with 
regulations to minimize shorebird disturbance share much similar-
ity with biodiversity conservation broadly; in both, voluntary com-
pliance strategies, along with some level of enforcement, may be 

needed for conservation success (e.g. Bowes et al., 2017). Shorebird 
conservation-specific research has found that non-compliance may 
vary by type of dog regulation (e.g. complete dog closures compared 
to leashing areas; Maguire et al., 2019) and that sites with steward 
programs have positive impacts on shorebirds, especially in the sum-
mer (Michel et al., 2021). Still, there is a need for an evaluation of 
the efficacy (in terms of increased compliance with dog regulations) 
for enforcement vs. voluntary compliance vs. combined approaches 
to validate if the combined approach suggested in the conservation 
criminology literature and our interview findings is indeed most ef-
fective. Further, there is a need for research to determine if effective-
ness of approaches varies over time since intervention (e.g. citation). 
Yet, similar to the broader conservation criminology literature (Gore, 
2011; Solomon et al.,  2015), research evaluating effectiveness of 
different interventions to promote dog leashing compliance is lack-
ing and has been noted as a need for over a decade (e.g. Williams 
et al., 2009). This could be accomplished through a natural experi-
ment if more sites were using a standardized monitoring technique, 
such as that developed for use across the Atlantic Flyway (Gibson 
et al., 2021), which tracks whether dogs are present and/or on leash. 
Such monitoring data could be paired with information about the ap-
proach the sites are using for management, including the frequency 
of enforcement patrols and citations, as well as the extent of use 
of voluntary compliance techniques, even in a rough fashion such 
as the presence or absence of various techniques. Or, a site-level 
evaluation could be conducted to study the efficacy of specific dog-
walking compliance techniques, as in Marion et al.'s (2008) evalua-
tion of the effectiveness of educational approaches to limit wildlife 
feeding along park trails.

Future non-compliance research related to dog walking could 
focus on conditions associated with non-compliance (e.g. what type 
of location and when is it most prevalent), because we know that dis-
turbance challenges and management effort are seasonal (Comber & 
Dayer, 2021b). This information would provide strategic guidance on 
where to focus efforts to increase compliance and how that might be 
achieved. Further, understanding motivations of beach recreation-
ists for non-compliance could help guide interventions, as suggested 
by Gore (2011). Comber and Dayer's (2021a) research on beach rec-
reationists' motivations for leashing dogs in situations where not 
required is a starting point. Although this research did not focus 
on non-compliance, we expect some of the constraints (e.g. dogs 
needing exercise) and motivations to leashing (e.g. keeping dogs 
safe) might similarly impact compliance with dog regulations. Future 
research could also consider structural and contextual issues (e.g. 
what conditions cause rule followers to move into rule-breaking). 
Given the complexity of shorebird conservation, with a variety of 
threats simultaneously occurring, this future research could further 
help managers and conservation practitioners more holistically think 
about human behaviour vis a vis shorebird conservation needs.

Undoubtedly, there is a lot of potential for the shorebird conser-
vation community to learn from the field of conservation criminol-
ogy research, review insights from the literature in other settings, 
and collaborate with experts in this field. As Gore  (2011, p. 659) 
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explains, social scientists in conservation criminology have the ex-
pertise to ‘describe, predictand explain effects of practices intended 
to influence human behavior and to reduce negative effects of en-
vironmental change on humans, other species, and ecological sys-
tems’. Such collaborations are part of a broader need to mainstream 
conservation social science into bird conservation (Dayer, Barnes, 
et al.,  2020; Dayer, Silva-Rodríguez, et al.,  2020). Likewise, the 
shorebird conservation context provides an opportunity to explore 
a conservation harm and crime prevention setting different than ad-
dressed in much of the conservation criminology literature, which 
often focuses on those with more severe punitive dimensions (e.g. 
poaching, illegal wildlife trade). Further, the impacts of non-acute 
disturbance events due to non-compliance (e.g. an off-leash dog dis-
rupting a foraging bird that flies off without finishing feeding) may 
individually cause limited environmental harm, but cumulatively 
could cause mortality or even population-level impacts. Like many 
environmental issues today, the location where harm is generated 
(e.g. on wintering grounds) may not be the location where harm is 
realized (e.g. death on migrating grounds). For these reasons, there 
are a lot of opportunities for the many long-standing partnerships 
for shorebird conservation (e.g. Western Hemisphere Shorebird 
Group, Atlantic Flyway Shorebird Initiative) to be leveraged to de-
liver coordinated approaches to foster voluntary compliance among 
beach recreationists, instead of focusing on top-down approaches 
for compliance and enforcement.
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