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ABSTRACT ARTICLE HISTORY
Grasslands represent an important and declining habitat for a suite of Received 2 May 2025
wildlife species, and in the Northeastern US, most of this habitat is on Accepted 16 February 2026
private land. Consequently, understanding the attitudes of farmers KEYWORDS

toward the management of this habitat is critical for bird species like Bobolink; farmer;
the Bobolink (Dolichonyx oryzivorus), whose population has declined grassland birds;

due to habitat loss and hay cropping during the nesting period. We landowner typology;
developed a typology of farmers to help understand their patterns of Northeastern United
decision making and to identify opportunities, limitations, and barri- States

ers that enable or prevent farmers from following recommended hay-

ing timelines. Almost half of the participants follow one of the two

recommended haying timelines. Financial incentives were the most

impactful form of support to promote the adoption of bird-friendly

haying timelines. These findings provide a framework to cross refer-

ence ability to delay haying with factors such as farm type, connec-

tion to the natural world, and value orientation. Our findings suggest

that landowners and farmers who sell meat and dairy products are

more willing than hay producers to delay haying, and that organiza-

tions with a strong local presence are best positioned to deliver tech-

nical assistance.

Introduction

Approximately 60% of the United States is privately owned, with farms and ranches
making up 60% of that privately owned land area. With over half of forested and open
lands in private ownership, the role of private landowners in the conservation of
biodiversity cannot be understated. Conservation actions that individual landowners
can take range from conservation easements which restrict development rights to more
hands-on management actions, such as removing invasive species, reducing runoff to
improve water quality, installing nest boxes, or planting native species (Breetz et al.
2005; Drescher et al. 2019; Knoot and Rickenbach 2011) Many conservation actions
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come with tradeoffs, such as leaving snags that may threaten infrastructure, or investing
in costly invasive species management (Drescher et al. 2019). Importantly, landowners
need to balance conservation goals for their properties with economic interests, which
can at times be in conflict. This is especially true for grassland birds. A recent analysis
showed that 82% of the remaining grassland bird population in the US resides on
privately owned land (Drum et al. 2015), highlighting the fact that engaging private
landowners in the implementation of conservation strategies is essential to the resilience
of these species’ populations.

Farm income data for the Adirondacks (NY, USA) suggest that farms in this region
are not managed as intensively as in other parts of the Northeast (USDA NASS Addison
County, VT, Essex County, NY). Smaller farms are more likely to delay haying for
grassland birds (Troy et al. 2005), which suggests that while less intensive and more
isolated, the farms in the Adirondack region could serve as a refuge for grassland
species. To fully understand the social, ecological, and economic landscape affecting
farms in the Adirondacks, it is critical to understand the motivations and constraints
of landowners. Consequently, the objectives of this study were to: (1) Examine the
types of farmers that could support grassland bird conservation; (2) assess whether
farmers in the Adirondacks can follow bird-friendly haying timelines; (3) identify key
opportunities, limitations, and perceived barriers that allow or prevent farmers in the
Adirondacks from following recommended haying timelines; (4) identify the types of
support most needed to implement delayed haying; and (5) measure the level of trust
that farmers and landowners have in organizations that provide information and tech-
nical support.

Conservation in Agricultural Landscapes

For decades, scientists, policy makers and farmers have been debating the potential
for agricultural landscapes to support, rather than undermine, environmental conser-
vation efforts (Foley et al. 2011; Perfecto, Vandermeer, and Wright 2009; Scherr and
McNeely 2008). More recently, this debate has focused on the challenges and oppor-
tunities of land sharing or wildlife friendly farming (integrating conservation into
agricultural landscapes) versus land sparing (separating agriculture from land for
conservation; Fischer et al. 2014). Our research is centered on the land sharing
approach, which proposes a strategy where farms are part of an “agricultural matrix”
that integrates conservation practices to support wildlife conservation (Perfecto and
Vandermeer 2010). Importantly, land sharing conservation programs require the active
participation of farmers.

There is a substantial body of work analyzing the barriers and opportunities for
farmers to support wildlife conservation in the United States (Ranjan et al. 2019).
Quantitative and qualitative studies have documented a variety of factors including
farmers’ individual connections to wildlife, trust partner organizations, and community
and livelihood conditions (Barnes et al. 2020). Farmer adoption of conservation prac-
tices is affected by social and ecological factors that are specific to a given location
(Sweikert and Gigliotti 2019). In this study, we drew on this literature to analyze the
perceived barriers and opportunities that farmers face when incorporating conservation
practices for Bobolinks (Dolichonyx oryzivorus) in northern New York. More specifically,



90

91

92

93

94

95

96

97

98

99

100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135

SOCIETY & NATURAL RESOURCES e 3

we used the value-belief-norm theory as a framework to categorize participants by the
beliefs and values underlying their connection to the natural world. The value-belief-norm
theory asserts that there is a causal chain from a person’s basic belief structure (values),
to beliefs about the interactions between humans and the natural world (beliefs), to
a feeling of obligation or responsibility, which activates a moral obligation and pre-
disposition to act (personal norms) in support of an environmental cause (Stern, et al.
1999). Multiple studies have examined the beliefs and values at the beginning of the
chain and used the theory to successfully explain a variety of pro-environmental
behaviors (Gruntorad et al. 2021; Oreg and Katz-Gerro 2006; Wynveen et al. 2015).

Trends in Grassland Bird Conservation in the United States

A recent analysis showed that 82% of grassland bird populations in the US reside on
privately owned land (Drum et al. 2015), meaning that engaging private landowners
in the implementation of conservation strategies is essential to the resilience of these
species’ populations. However, significant, long-term declines in grassland bird popu-
lations have been recorded continent-wide (Rosenberg et al. 2019) due to the inten-
sification of farming practices and the abandonment and development of agricultural
lands (Shustack, Strong, and Donovan 2010; Vickery, Hunter, and Melvin 1994).
Conversion of most of the midwestern prairie to agriculture (Samson and Knopf 1994:
Vickery and Dinwiddie 1997) has caused obligate grassland birds to experience the
greatest declines of birds in any biome (Rosenberg et al. 2019) with an overall pop-
ulation loss of 53% in the last 50years (Rosenberg et al. 2019). Bobolinks are now
listed as an Orange Alert Tipping Point Species by Road 2 Recovery, meaning that
they have shown long-term population losses with accelerated recent declines
(r2rbirds.org).

Natural communities in the Northeastern U.S. that supported Bobolinks (coastal
prairie and interior river valleys) were the first to be developed after European colo-
nization (Vickery, Hunter, and Melvin 1994). Now, Bobolinks rely on hayfields and
pasturelands in the Northeast for breeding habitat; however, hay harvests are occurring
earlier and more frequently due to climate change (McGowan, Perlut, and Strong 2021)
and intensifying management patterns (Troy et al. 2005). The complexity surrounding
Bobolink conservation in the Northeast stems from the fact that the timing of haying
is the greatest determinant of habitat quality and nesting success for Bobolinks in the
Northeast (Dechant, et al. 1999; Diemer and Nocera 2014; Perlut et al. 2006). Studies
conducted in New York and Vermont (Fajardo et al. 2009; Perlut et al. 2006; 2008)
documented that birth and survival rates were lowest in fields that were cut before
11 June, and highest in fields cut after 1 August. The nutritional content of hay declines
each day that harvest is delayed after it reaches a peak in early June (Brown and
Nocera 2017), which results in a measurable financial tradeoff for farmers considering
managing their fields for Bobolinks (Smith, et al. 2022).

Incentives for Landowners to Adopt Bobolink-Friendly Haying Timelines

Financial compensation provides an important incentive to enable farmers and land-
owners to adopt bird-friendly haying timelines (Gruntorad et al. 2021; Troy et al.
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2005) and several incentive programs have been developed and tested in Vermont with
varying success (Chakrabarti et al. 2019; Perlut, Strong, and Alexander 2011; Strong
2015). The Bobolink Project (Chakrabarti et al. 2019) utilized a payment for ecosystem
services model to compensate farmers for following one of two recommended haying
timelines: (1) Completing a first cut before late May and delaying the second cut for
65days, and (2) delaying the first cut until mid-July (updated from August 1 in 2025).
Both timelines have shown roughly the same rate of reproductive success (Perlut et al.
2006; Perlut, Strong, and Alexander 2011).

Studies have found that landowners are willing to engage in conservation activities
for grassland birds (Gruntorad et al. 2021; Troy et al. 2005), which can be further
encouraged through extension and education efforts that connect farmers with infor-
mation, support, and funding (Gruntorad et al. 2021). Since land managers are het-
erogeneous even within small geographic areas, grouping similar farmers into categories
allows for a more nuanced understanding of farmers’ perspectives on a range of issues
(Bartkowski, Schiifller, and Miiller 2022). Categories, or “typologies” separate farmers
into groups based on a range of factors, which are often unique to the study, but can
include value orientations, occupation status, and demographics like age, education
level, and farming experience (Bartkowski, Schiufiler, and Miller 2022). A regional
understanding of landowner perspectives, perceived barriers, and their variation across
landowner types is necessary to inform programming that is targeted (Upadhaya,
Arbuckle, and Schulte 2021), provides sufficient support (Troy et al. 2005), and ensures
that there is alignment between farmers’ values and those that are being articulated
by conservation and management programs (Chapman, Satterfield, and Chan 2019).

Methods

The study area encompassed 786,908 hectares of New York’s Champlain Valley and
Eastern High Peaks regions, which includes portions of Essex, Franklin, and Clinton
counties and is largely forested, with a range of habitats that include alpine summits,
boreal bogs, ruderal shrubland and grassland, and coniferous and mixed deciduous
forests. Located entirely within the boundaries of the Adirondack Park, the area con-
tains several fragmented and low-intensity farming regions. Separated by Lake
Champlain, the Vermont side of the Valley differs geographically and socioeconomically
from that of New York. The 2017 Census of Agriculture (USDA NASS Addison County,
VT, Essex County, NY) showed striking economic differences between the agricultural
communities in Essex County, NY and Addison County, VT. The average farm size
was similar but mean net annual farm income was $1,950 in Essex County, compared
to $199,557 in Addison County.

We conducted twenty semi-structured interviews (SSI) between July 2023 and January
2024. Landowners and farmers who manage hayfields and pastures (referenced hereafter
as “participants”) were invited to participate using a snowball sampling method (Parker,
Scott, and Geddes 2019). We began with existing contacts who connected us with
their contacts, which continued until a sample size of 20 was reached, which aligned
with available time and resources. Although this is a relatively small sample size, it
was generally representative of the farmers in the region, as the average age and
median farm size aligned with county-level data (Census of Agriculture 2022). Interview
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participants engaged with this research voluntarily, consented to being recorded, and
were compensated $50 for their participation, which increased willingness to participate
(Kelly et al. 2017), and acknowledged the value of their time and knowledge (Cheff
2018). To protect the privacy of participants, we did not record any identifying infor-
mation. We assigned a number (1-20) to each interview based on the order in which
they were conducted, which served as the identifier throughout the coding process.
Interviewees provided demographic data including town, age, tenure on the property,
ownership of land, and percentage of household income derived from farming. Informal
conversations with staff from local agricultural organizations in the summer of 2022
steered the development of interview questions that were relevant to technical service
providers.

We recorded interviews using the Voice Memos app on an iPad (Apple iPad 9®
generation) and a research assistant transcribed the recordings using Otter.ai. Following
transcription, we created a codebook that included 31 inductive and deductive codes
(DeCuir-Gunby, Marshall, and McCulloch 2011; Reyes et al. 2021), which were orga-
nized by research question. The first author and the research assistant coded two
interviews (10%) in a practice round in which 100% agreement was reached. This was
an effort to standardize coding and gain agreement between researchers. Five additional
interviews (25%) were then coded to test inter-coder reliability (ICR). These interviews
scored 100% ICR, and the first author coded the remaining 13 interviews using the
agreed-upon codebook.

We developed a qualitative typology using land ownership, active engagement in
land management, and main marketable products as the criteria for categorization
(Table 1) to better understand and compare the different types of participants present
in the sample. The landowner types focused on their relationship with hay production
and included hay producers who hayed multiple properties and sold the hay, self-suppliers
who produced the hay they needed to feed their own livestock, hay consumers who
pastured livestock and bought hay from hay producers, and landowners who leased
their land to self-suppliers and hay producers. We also created codes that described
a participant’s relationship with the natural world (Table 2), which were later compared
to similar categories developed under the value-belief-norm theory (Stern, et al. 1999).
The three categories we initially identified were Intrinsic, Pragmatic, and Concerned,
which directly mirrored the Intrinsic/Altruistic, Instrumental/Egotistic, and Relational/

Table 1. Typologies with defining attributes used to categorize interview participants in a study of
farmers Champlain Valley of New York in 2023.

Category Sample size Attributes

Landowner 5 « Hay is the main marketable product.
Land is owned but managed by someone else.

Hay Producer 5 « Hay is their main marketable product.
Land may be owned, rented, or a combination of both, but is managed by the
individual.

Hay Consumer 2 - Diversified animal products are the main marketable products

Land is owned and/or rented and managed by the individual.
Hay is purchased.

Self-supplier 8 - Diversified animal products are the main marketable products.
Land is owned and/or rented and managed by the individual.
Hay is produced on property.
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Biospheric categories of the value-belief norm theory. After assessing the similarity
between our “connection to the natural world” typology to Stern, et al. (1999)
value-belief-norm categories, we adopted their terminology. Intrinsic participants often
have a deep connection to the natural world which is foundational to their life, instru-
mental participants typically view the natural world through a production lens, and
relational participants tend to look at the natural world with expressions of care and
concern, or grief and complexity.

Participants were informed about the two recommended haying timelines that Perlut,
Strong, and Alexander (2011) identified. The first recommendation is to wait until 1
August (which we modified slightly to the middle of July, to reflect the current time-
lines of the Bobolink Project) for the first cut (hereafter referred to as delayed first
cut), and the second is to perform the first cut before the end of May and delay the
second cut for 65days (hereafter referred to as the delayed second cut). Next, they
were asked if they had ever harvested on either timeline and the challenges or oppor-
tunities that both would pose for their operation. For each question, answers were
grouped into one of three categories: weather-dependent, positive, and negative. Multiple
codes were possible and common for the same question. A “positive” response rep-
resents participants who have delayed haying or would be willing to on some or all
of their fields, “negative” represents participants who are not willing or able to inten-
tionally delay haying for Bobolinks on any of their fields, and “weather-dependent”
represented participants that referenced weather as the main reason that they could
or could not follow either timeline. We also asked participants to explain their main
considerations when weighing changes in their management practices and coded their
responses into four categories: Financial, Stewardship, Production, and No Interest in
Change (Table 3).

We asked participants about the types of support that would be most helpful to
them and sought to understand the organizations that are best positioned to provide
it by asking about their level of trust in various organizations. We created a list of
government agencies and NGO’s that provide support to farmers or work locally to
protect avian diversity. Organizations were identified through a literature review and
informal conversations with farmers and conservation professionals in the Adirondacks.
While not an exhaustive list, it covers a range of organizational structures and areas
of focus. Participants were asked to rank their level of trust on a scale of 1 (low) to
10 (high) with each organization. If the participant hadn’t heard of an organization,
their score was omitted from the average. Organizations included the National Audubon

Table 2. Comparison of the codebook definitions with respect to connection to the natural world
and the analogous value-based-norm theory orientation of participants in a study of farmers
Champlain Valley of New York in 2023. Respondents could be placed in more than one category.

Our Study Value-based-norm theory
Intrinsic: Connection to the natural world is a Intrinsic or altruistic: Value nature for what it is, not
fundamental part of life, why they decided to farm; what it provides.

they view themselves as a part of nature. N = 6
Pragmatic: Connection to the natural world is rooted in  Instrumental or egotistic: The environment is valued for

production, farming, or hunting. N = 10 a particular end (product).
Concerned: Expressions of grief and complexity. Relational or biospheric: Focused on the person’s
N=7 relationship with nature. Centered around expressions

of care and concern.
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Table 3. Codebook definitions for the four management consideration categories of participants in
a study of farmers Champlain Valley of New York in 2023. Respondents could be placed in more
than one category.

Financial Direct reference to financial constraints, concerns, or profits. Can include needing to secure
additional markets or customers for their products. N=7

Stewardship Farmer or landowner mentions improving the health of the land, soil, water, pasture, and
managing for overall ecological function and biodiversity for the long term. N=10

Production Farmer or landowner references capacity limitations like time, labor, or machinery, and the

growth and health of the grass for livestock health. N=8
No Interest in Change Interviewee states that they have no interest or no need for change. N=2

Table 4. Mean, median, and range for key landowner demographics from a sample of 20
landowners, farmers, and haymakers in the Champlain Valley of New York in 2023.

Category Mean Standard Deviation Median Range
Age 57 15 61 30-78
Land Tenure 26 27 15 1-100
Acreage in Hayfield and Pasture 199 244 107 13-1000

Society, local land trusts, the state agricultural extension unit, soil and water conser-
vation districts, and the natural resource conservation service (NRCS).

Results
Demographics and the North Country Hay Economy

Interviews lasted between 16 and 76 minutes with an average duration of 35 minutes.
The twenty participants ranged from 30 to 78 years old (Table 4). While one participant
had been on their property for only one year, another could trace their family’s occu-
pancy of the land to when they settled as sheep farmers during the Civil War. The
details of their farming operations and the community relationships upon which they
depend varied substantially. Most participants owned their land, with less than half
partially or fully renting the land that they farm. The economic breakdown among
participants showed that 70% made less than a quarter of their income from farming
and only 20% relied on farming for all their income.

While there were some participants in their thirties, the mean and median ages were
57 and 61, respectively. The duration of land tenure varied widely but was skewed toward
more recent entries into farming, with eight farmers stewarding their land for 10years or
less. The average tenure was 26years, and the mean was 15. While 14 of the participants
had childhood or family connections to farming, nine returned to farming or relocated
to the Adirondacks after working in other careers, which may explain the disconnect
between age and amount of time farming, as well as the low reliance on farming for
overall household income (USDA NASS Addison County, VT, Essex County, NY).

Landowner Typology

Landowners
Landowners (N =5) were participants who own land that is managed by someone else.
They may list hay as their property’s main marketable product, but they are not cutting
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or selling it, nor do they maintain the machinery. They have a relationship with a
nearby farmer, which allows the farmer to harvest hay from the property. The arrange-
ment could be an informal handshake agreement or an agricultural lease. Landowners
derived the lowest proportion of their income from farming and had the oldest average
age. Every landowner wanted their land to be managed for wildlife in some way, and
they had the highest levels of concern for the environment and appreciation for the
Adirondacks.

Hay Consumers

Only 2 of 20 participants were categorized as hay consumers, meaning that they
purchase hay from other farms while they pasture animals on their fields, which
could be owned or leased. Hay consumers listed meat, dairy, and fiber products
as their main marketable products. This group had the youngest average age,
derived the highest proportion of their income from farming, had the lowest land
tenure, and the lowest amount of open acreage. One of the two hay consumers
indicated that they manage their land in some way for wildlife, and both had a
formal education in the natural sciences. One hay consumer made all their income
from their dairy and creamery operation, and the other made less than a quarter
of their income from selling diversified products, including meat and breeding stock.

Hay Producers

Hay producers (N=5) harvest and sell hay as their main marketable product. The
land that they manage may be owned, leased, or a combination of the two. Hay pro-
ducers derived the second highest proportion of their income from farming, managed
the most acreage, and had the longest tenure managing their land. They had the lowest
willingness to manage fields for wildlife, and the lowest concern for the environment.
Every hay producer had a childhood or family connection to farming, and they showed
consistent concern about farmland preservation. Hay producers most frequently men-
tioned the difficulty in making a living from farming.

Self-Suppliers

Self-suppliers (N=8) listed meat, dairy, and fiber products as their main marketable
products, but they produce sufficient hay on the land they own or lease to support
their livestock. Self-suppliers may buy or sell small quantities of hay depending on
fluctuations in weather and the size of their herd, but it is not a focus of their busi-
ness. While six out of the eight self-suppliers made a quarter of their income or less
from farming, one made all their income from their agricultural products. The six
self-suppliers who made a small proportion of their income from farming had a
childhood or family connection to farming. Self-suppliers were the most diverse group
showing intermediate values for average age, land tenure, open acreage, and proportion
of income from farming. Half of the self-suppliers were willing to manage their lands
for wildlife, and half expressed concern for the environment. Two described the dif-
ficulty of making a living from farming. Six had a childhood connection to farming,
and one had a formal education in natural sciences.
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Willingness to Delay Haying for Bobolinks

Participants who considered stewardship as a main management consideration were
the most likely (70%) to delay haying using the delayed first cut timeline but were
equally as likely as those who prioritize production to implement a delayed second
cut. People who prioritized finances were significantly less likely to delay haying for
Bobolinks, with an average of 30% willingness. Approximately half of participants who
prioritized production delay haying for Bobolinks using either timeline. Finally, the
two participants who had no interest in change were not open to either of the two
timelines and were not able to delay haying for Bobolinks.

Approximately 60% of landowners and self-suppliers responded that they could hay
on either timeline on some or all their fields. Conversely, 60% of hay producers said
that they could not follow either timeline. One landowner could not give a definitive
answer because they deferred to the farmer who hays their land, and the two hay
consumers could only speak to their grazing timelines. Nine of the remaining partic-
ipants indicated that they follow one or both haying timelines on all or part of their
land. Seven said that they do not follow either timeline and would not change their
management timelines to accommodate Bobolinks. Weather was a common reason
that haying some or all fields was unintentionally delayed, and it was also listed as a
main source of uncertainty that made them unwilling to accommodate one or both
timelines during drier years. One participant was frustrated by the issue, saying:

I put five to $10,000 worth of fertilizer on those properties every year. And I'm not going
to delay my harvest of hay for the sake of some birds.

Four of the participants intentionally delay their haying and set aside certain fields
until they observe that birds have fledged from their nests. Three out of four of these
were landowners who had long-standing relationships with the farmers who hay their
land, and they give permission to hay each year when they feel comfortable.

The fields do not get mowed until we have fledged most of the birds... there is an empha-
sis on the Bobolinks but I try to take into account the meadowlarks and the little guys
that I see but cant identify... I know where they are and so I know (they) can mow
around them if (they) need to.

Delayed First Cut Timeline

Sixty percent of landowners and self-suppliers made positive statements about the delayed
first cut timeline. Hay producers were evenly split, with two agreeing that it was feasible,
two saying it would not be possible, and one not answering the question directly. In
addition to the four participants who delay their first cut for Bobolinks, six others
regularly get to only a portion of their fields before the middle of July. These delays
were due to logistics and weather. Hay producers prioritize their most valuable fields,
which means that they don’t complete the first cut on as much as 25-40% of their
acreage until July. One self-supplier said that they would have to designate one field as
the “Bobolink Field” each year, which is a strategy that is used by two of the four
landowners who give permission to hay when they see fledglings. Farmers who manage
pasture in addition to making hay account for a significant portion of the participants
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that find success with this timeline, because many do not rotate through all their fields
before the middle of July. Participants who pasture livestock also aren’t as limited by
weather as hay producers, who need stretches of dry weather to produce dry bales.

Delayed Second Cut Timeline

When asked about completing the first cut in May and delaying a second cut for
65 days, weather became a more prominent concern, with eight participants naming
it as a primary consideration. Five participants indicated they could hay in May and
wait 65days on some of their fields or in some years, but three of the five attributed
those delays to weather. Of the nine participants that cannot follow this timeline, five
also had concerns about weather, which included not being able to get into their fields
in May. Two participants described logistical challenges on both ends, because fields
could be too wet for machinery in May and nutritional content is too low later in
the season.

Trying to mow before May 31, it's gonna be wet... that could be an issue, becausehe’s
gotten stuck down there before trying to mow early.

Another expressed concern that they don’t have a market for the hay that could be
produced early in the season, saying:

that would be a difficult thing for me... you have the ability to make high moisture, silage
hay, which I could do at the end of May... and it hasn't worked out too well. Here in this
location, I have limited demand for that product.

Self-suppliers had the most negative response to the delayed second cut timeline,
with 60% saying that they could not follow it. Hay producers gave mixed responses,
frequently citing variations in weather patterns. “Windows to make dry hay within
that growing season are few and far between. You know, I am still working on some
first cut hay right now (August), that should have been cut six weeks ago.”

Those who were unable to harvest on either of the two suggested timelines cited
logistical challenges, inadequate nutritional content, concerns about missing weather
windows, and perceived social pressure to keep fields well maintained.

Connection to the Natural World

Connection to the natural world varied by typology. Hay producers and self-suppliers
both aligned most closely with the instrumental connection to the natural world and
rarely spoke of intrinsic connections. Landowners, however, frequently shared senti-
ments reflecting an intrinsic connection to the natural world. Approximately half of
the landowners also shared relational sentiments, while only one landowner had an
instrumental connection to the natural world. Both hay consumers shared relational
sentiments, with one also showing instrumental connections and the other showing
intrinsic connections. Correlations between connection to the natural world and will-
ingness to delay haying were largely inconclusive but showed a slight trend toward
those with an intrinsic connection being less likely or able to delay haying on their
properties.
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Participants with instrumental connections to the natural world considered finances
to be the most important management consideration, which was followed closely by
production. People with an intrinsic connection to the natural world considered stew-
ardship to be the most important management consideration. Those who had a rela-
tional connection with the natural world valued production first, with stewardship and
finances tied but trailing significantly behind.

Support Needed to Implement Bird-Friendly Strategies

An overwhelming majority of participants (80%) voiced a need for financial support
to help them improve management for Bobolinks. They cited compensation for
added complexity, supplementing the cost of taxes, offsetting lost income, and added
costs as primary reasons. One participant summed up their need for payments
by saying:

if youre going to take on that level of complexity, you should be getting compensated for
it’, and then later said that they “dream for a day when... youre out there looking for
those things, because there’s some sort of mechanism to reward you for stewarding the
land in a way that attracts (birds).

A quarter of the participants noted the influence of interpersonal relationships and
voiced their need for financial incentive to purchase supplemental hay for their cus-
tomers or make up the lost income for the farmer who hays their land. Of these five
participants, three were landowners and two were hay producers. Landowners typically
wished to speak with the farmer who hays their land, stating:

I guess I need to clarify my agreements with the farmer, and figure out how that would
affect the financial arrangements that I already have

The need for information and technical support were mentioned by 35% of the
participants. Requests for information and technical support included identifying the
timing and location of breeding populations and technical support when applying for
grants and federal programs. A self-supplier stated:

If you don’t support (a program) with a facilitator who actually sits down with the primary
potential lendee or grantee, youre going to get nowhere. I can't tell you how many times
I've hung up the phone and just ripped up the paper and not even gone to look at that
program again, because there’s no support.

The same person mentioned the importance of feeling acknowledged and supported
through grant programs:

it’s about the cooperation, and it's about community effort, it’s about the prioritization of
the many demands we have on our time, and resources, all of us, including the sources of
these funds.

Two landowners said that no form of support would make any difference. For one,
the lack of need was because they manage fields for Bobolinks and plan to continue
regardless, and the other was because they had no interest in altering their practices.
All five hay producers voiced a need for financial support, and two self-suppliers were
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the only ones to ask for information and technical support alone, wishing for infor-
mation that could confirm the impact of their choices. As one of them expressed:

Guidance and knowledge... everything from best practices... tips, and knowledge. I think the
more we know about them, the more we can be attentive to the impact of what were doing.

Trust in Conservation Organizations

Cornell Cooperative Extension (CCE) had the highest average trust score (8.4/10).
Next were local Soil and Water Conservation Districts (SWCD) (7.2) and Land Trusts
(6.3). The lowest scoring organizations were New York State Department of Environmental
Conservation (DEC) (5.7), Audubon (5.2), and the Natural Resource Conservation
Service (NRCS) (4.9). NRCS and Audubon both had a high number of participants
who had never heard of them (4 and 5, respectively).

Landowners had the most trust in CCE, and the least amount of trust in the NRCS.
Hay consumers had high levels of trust for CCE, SWCD, NRCS, and Audubon. Hay
producers highly regarded CCE, NRCS, and SWCD, because they received technical
support from them. They had the lowest levels of trust in Land Trusts, Audubon, and
the DEC. Self-suppliers had moderate levels of trust in all the organizations. They
expressed concerns about NRCS because of a perceived lack of capacity, and in Audubon
because they felt that their values didn't align with the organization.

Not surprisingly, participants had the most trust in organizations that they typically
worked with, or organizations that they felt aligned with their values. Landowners and
hay consumers, who did not rely on their properties for hay production, had the most
favorable views of the Audubon Society. Hay producers highly regarded the organiza-
tions that provide technical support to farmers. Self-suppliers varied widely in their
views on many of the organizations, but they expressed similar sentiments about
wishing for better support and having higher trust in organizations that are represented
by trusted members of the community.

Discussion

Our conversations illuminated four main barriers that exist for participants to imple-
ment bird-friendly haying timelines: 1) lost income from delayed haying, 2) uncertainty
and delays attributed to weather, 3) lack of information and technical support, and 4)
perceived community barriers. The typology we developed enabled us to better under-
stand the opportunities and constraints facing farmers when considering managing
their property for Bobolinks. Almost half of the participants were willing to delay
haying for Bobolinks and can utilize one of the two recommended timelines on some
or all their land. However, as argued by Upadhaya, Arbuckle, and Schulte (2021)
incorporating farmer typologies can lead to a more nuanced understanding of the
challenges and opportunities associated with managing for wildlife. Landowners and
hay consumers tend to be the most willing to delay haying, but arguably have the
least ability to do so, depending on their relationship with the person that rents their
land or supplies them with hay. Hay producers, who have a greater effect on the
quality of nesting habitat, are the least likely to delay haying on their fields and have
the greatest concern about production and logistics.
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With almost half of the participants already following Bobolink-friendly haying
timelines, the Adirondacks show potential as a place where outreach, technical assis-
tance, and financial incentive programs can maintain and improve breeding habitat
quality on privately owned land. Troy et al. (2005) had similar findings when they
surveyed 131 dairy farmers in Vermont’s Champlain Valley and found that 49% alter
their haying timelines on at least a portion of their land. Another study found a
positive correlation between livestock production and willingness to delay haying for
grassland species (Gruntorad et al. 2021), which aligns with our findings that hay
consumers and self-suppliers were much more likely to delay haying than hay pro-
ducers. While there is a connection between raising livestock and willingness to delay
haying for grassland birds (Gruntorad et al. 2021), farmers with smaller herds are
more likely to delay haying than those with more livestock to manage (Troy et al.
2005). This could pose a challenge for grassland bird conservation efforts, because in
aggregate, the amount of land owned or managed by farmers with smaller herds is
relatively small. While the participants in Troy’s (2005) study said that they could
delay haying on an average of 29% of their land, that only accounted for 9% of the
total acreage in the study. Large-lot landholders who are not involved in agricultural
practices could play a crucial role in conservation efforts, and property owners who
are adjacent to Bobolink-friendly fields could be targeted for outreach opportunities.
Several studies have proposed methods for identifying High-Value Nature farmland
(Bernués et al. 2016) and identifying priority parcels (Sutti, Strong, and Perlut 2017),
which could be adapted for programs in the Northeast, such as the Bobolink Project
(Chakrabarti et al. 2019).

Out of the two suggested haying timelines, the delayed first cut was the more
favorable option due to the short growing season and variable summer weather pat-
terns. The 2023 season was unusually wet, which made it difficult for participants to
follow their typical haying patterns. The strain weather posed in that year may have
led to an exaggeration of its effect, but while some made direct references to the 2023
season being abnormal (“I should have been haying 6 weeks ago”), others made gen-
eralized comments that apply in most years (e.g. “I would get stuck”). Most landowners
and self-suppliers were open to delaying cuts in some fields and avoiding areas with
the highest level of activity, but they can make small changes to accommodate breeding
birds, they must produce sufficient hay to meet their livestock’s nutritional requirements.

The “connection to natural world” categories that were derived through inductive
and deductive coding mirror the three orientations of value-belief-norm theory, which
has been used to explain patterns of pro-environmental behavior among diverse stake-
holder groups. Gruntorad et al. (2021) found positive associations between wildlife
knowledge, livestock ownership, and willingness to delay hay harvests for grassland
birds, and a negative relationship between hunting and delaying hay harvest. Floress
et al. (2017) also detected a positive correlation between stewardship attitudes and the
willingness of farmers to take action to address water quality issues. However, our
findings showed that participants who had an intrinsic connection to the natural world
were more likely to prioritize stewardship on their land but are not significantly more
likely (even potentially less likely) to delay haying. This may be explained by the fact
that the landowner typology was most closely aligned with an intrinsic orientation, but
hay producers often control decisions about production, because their rental agreements
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give them authority to make management decisions (Daloglu, et al. 2014, Barnett et al.
2020). By contrast, those with an instrumental connection to the natural world cared
more about production and finance and accounted for all participants who had no
interest in change. Finally, participants with a relational connection to the natural world
most frequently considered production, with stewardship and finances trailing behind.
These findings largely align with other studies that investigated similar value correlations
(Bartkowski, Schiiffler, and Miller 2022; Daloglu, et al. 2014; Upadhaya et al. 2019).
Further examination of our typology with a larger sample size would provide a more
robust comparison to studies in other locations, which have used typologies to target
outreach and incentive programs (Upadhaya, Arbuckle, and Schulte 2021).

The importance of trust in conservation organizations centered around a few themes:
perceived capacity, relevance of work to the landowner, past interactions with staff, and
familiarity. Our interviews showed that personal relationships with agency staff greatly
improve the level of trust that a landowner has with an organization. Personal rela-
tionships with agency staff or a trusted third party (Breetz et al. 2005) make information
more accessible in a rural landscape dominated by small farms that rely more on
traditional local knowledge and experience channels (Lv and Li 2023). Cornell Cooperative
Extension is very active in this region and was the most trusted organization. Cornell
Cooperative Extension provides research-based support and outreach to farmers with
an emphasis on production and farm viability. Other findings suggest the importance
of informal and casual outreach that biological technicians can provide while monitoring
properties (Lutter et al. 2018). Additionally, organizations that provide technical support
to farmers are the best positioned to approach hay producers and hay consumers, while
conservation nonprofits are positioned to provide technical support to landowners.

The importance of community creates additional barriers and opportunities. While
outreach that encourages farmers to learn from each other is a powerful tool (Chapman,
Satterfield, and Chan 2019; Green, Dayer, and Johnson 2022), community relationships
can have an adverse effect on willingness to delay haying in two distinct ways. The
first example was the frequent occurrence of participants who declined to answer
questions without consulting another party or stated a need for financial compensation
to benefit someone else. With statements such as “I would need to check with the
farmer, they may need supplemental income to offset the losses” (landowner), or “I
would need to find somewhere else to buy hay for my customers” (hay producer),
they showed that they heavily consider the needs of others as they make decisions. A
more subtle example of community influence was the importance of the appearance
of fields that they manage. “I just don’t like it, it looks overgrown’, said one hay pro-
ducer. This highlighted an important and easily overlooked consideration, which is
that “what is good may not look good, and what looks good may not be good... the
appearance of many indigenous ecosystems and wildlife habitats violates cultural norms
for the neat appearance of landscapes” (Nassauer 1995). In the essay ‘Messy Ecosystems,
Orderly Frames’, Nassauer (1995) explains the importance of embedding cultural “cues
to care” such as mowed paths along fencelines into management guidelines, so that
conserved and protected landscapes are not perceived as neglected or abandoned by
some community members.

The low proportion of participants who rely on farming for their household income
aligns with the findings of Green, Dayer, and Johnson (2022), who conducted 124
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semi-structured interviews in the Virginia Working Lands and had only three partic-
ipants who relied on farming for all their income. With an average net income from
farming of $1,950 per year in Essex County, farming made up 100% of the household
income for only four of the twenty participants in our study. Troy et al. (2005) noted
that the number of large-lot landholders who do not farm has increased in the
Champlain Valley, suggesting that all the farmland that has been retired from agricul-
ture does not necessarily equate to lost grassland. Large-lot landholders may have
fewer economic constraints than farmers, but they often rely on neighboring farms to
hay their properties, which maintains the open nature of the land and makes them
eligible for agricultural tax credits (Howe, pers. obs,).

The resulting need for financial support aligns with the findings of similar studies
(Smith, et al. 2022; Troy et al. 2005), which documented the financial strain that delayed
haying imposes on farmers. Ideally, successful programs would minimize financial
barriers to adopting bird-friendly haying timelines and provide education through
conservation science programs (Green, Dayer, and Johnson 2022; Lutter et al. 2018).
In addition to financial support, information and technical support were also frequently
referenced. Information and technical support include activities such as farm visits,
educational programming, and assistance with applications for funding. This type of
support can increase knowledge of the conservation impacts that result from altered
management plans and lower perceived barriers to financial compensation. Place-based
information relevant to their communities increases the likelihood that farmers and
landowners will engage in stewardship activities on their property (Green, Dayer, and
Johnson 2022). Gruntorad et al. (2021) found that willingness to delay haying increased
with the landholders’ knowledge of grassland birds, confirming that outreach efforts
will have impacts beyond the ones that are immediately measured. Informal and casual
outreach styles, such as conversations with researchers and on-farm demonstrations
increase landowners’ interest in habitat management and give them opportunities to
learn from other land managers in their community (Green, Dayer, and Johnson 2022).

One of the limitations of our study was the small sample size of farmers we were
able to interview. The sample was generally representative of farm and farmer char-
acteristics in the Census of Agriculture (2017) for Essex County (135 vs. 199 acres in
hay and pasture, 53 vs. 57years old, and 35% vs. 40% new farmers; Census of
Agriculture data and our sample, respectively). The sample allowed us to gain mean-
ingful insights, given the richness of information we were able to capture through the
interviews. The relationship web that we sampled from brought us a diversity of
important perspectives from a small and closely knit community, but expanding the
sample size and collecting data over multiple years would enable us to explore deeper
connections to the value-belief-norm theory and decrease the potential for bias from
a year of erratic weather.

Conclusions and Directions for Future Research

With almost half of the participants already following Bobolink-friendly management
timelines, the Adirondacks show potential as a place where outreach and financial
incentive programs can maintain and improve breeding habitat quality for Bobolinks.
Out of the two suggested haying timelines, delaying the first cut into mid-July is the
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most favorable option among hay producers due to the short growing season and
variable summer weather patterns. Weather presents a challenge for participants in the
Adirondacks, which restricts their ability to hay early in the season. However, almost
half of the participants already delay haying on some fields due to logistics, weather,
and concern for breeding birds.

Most landowners and self-suppliers are open to the idea of delaying cuts on some
fields and avoiding the areas with the highest level of Bobolink activity. While they
can make small changes to accommodate Bobolinks, they must produce hay that will
meet their livestock’s nutritional requirements. Financial compensation was the most
desired form of support to compensate for this added complexity and offset lost income.

The Adirondacks present a unique opportunity for grassland bird conservation
efforts, due to lower-intensity farming and high levels of community connection.
Effective outreach strategies would utilize partnerships between technical service pro-
viders and conservation nonprofits to appeal to a wider range of land managers.
Management recommendations should take esthetics and production into account to
appeal to more land managers holding instrumental beliefs. Finally, incentive programs
should include technical support so farmers can make well-informed and nuanced
decisions for their properties and should offer different levels of financial support to
account for varying levels of reliance on farm income.

Future studies should examine supply and demand for hay in the Adirondacks to
understand how hay can be produced and distributed locally while adhering to rec-
ommended haying timelines on high-quality habitat. Our study showed that farmers
and landowners are open to adopting best management practices for Bobolinks, but
significant financial, logistical, and social barriers are present. Understanding the flow
of hay through the community and identifying net surpluses or deficits in the system
could determine acreage limitations for incentive programs and opportunities to stream-
line the production and distribution of hay. Additionally, subsequent studies could
examine the household finances of farmers. Since most participants in our study
generate less than a quarter of their income from farming, understanding how many
hours per week are dedicated to other sources of income would add important context.
If their other sources of income are passive, it may allow for more flexibility and a
greater willingness to take risks. On the other hand, if the other sources of income
are from part-time or full-time employment, it could significantly reduce their capacity
to adopt altered management timelines. Examining alternative sources of income at
the household level will give conservation professionals crucial context about farmers’
capacity limitations or ability to take additional risk. To add further context to our
understanding of the economics of haying in the Adirondacks, we also need to expand
our documentation of Bobolinks populations in the Adirondacks. Combining spatial
population data with an understanding of landowner values, capacities, and constraints
would allow efficient resource allocation for improving Bobolink populations.
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