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Abstract
The cranberry, a commodity of social, cultural, and economic importance to New
England, is under threat due to climatic change in this region of the United States. Yet,
previous research reveals that cranberry growers have mixed attitudes about the anthro-
pogenic roots of climate change, with many being skeptical. Building on the researchers’
analysis of the personal and ecological conditions that affect climate change attitudes
among cranberry growers, this paper examines the effect that key actors in the growers’
social networks have on those attitudes. Through statistical analysis of survey data and
content analysis of two important cranberry newsletters, the paper finds that cranberry
growers’ perceived importance of two key cranberry growing institutions, the
“sociopolitically focused” Cape Cod Cranberry Growers’ Association and the “techni-
cally focused” University of Massachusetts Cranberry Station, as well as connections to
other cranberry growers, is associated in nuanced ways with growers’ climate change
attitudes. Drawing on the sociological theory of “social capital,” the paper examines how
these social ties to key actors/institutions may result in greater threat perception or worry
about climate change. It then considers how “green ties,” if harnessed and supported by
these important actors in the cranberry grower network, might significantly mitigate
climate change in the future.
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1 Introduction

One of only a few fruits native to North America (Agricultural Marketing Resource Center
2019), the cranberry (Vaccinium macrocarpon) is an iconic symbol of the New England
region of the United States, even serving as a symbol of one of the earliest holidays celebrated
in the English Colonies—Thanksgiving (also among the very first officially declared U.S.
holidays, see Straus 2014). Americans consume nearly 400 million pounds of cranberries per
year, 20% of them during the Thanksgiving holiday (Cape Cod Cranberry Growers’ Associ-
ation 2020). Massachusetts was home to the original cultivators of cranberries and is currently
the second largest producer in the United States, at almost 2 million barrels per year in 2018,
behind Wisconsin, which harvests over 5 million barrels per year (Keough 2018).

For Massachusetts, the cranberry holds deep cultural and historical importance. The Cape
Cod region in particular, where most Massachusetts cranberries are grown, contains a geo-
graphic patchwork landscape in which cranberry bogs are an intricate part of social life. Many
people in the region know something of the long history of New England geography during
which receding glaciers formed cavities in the land that ultimately formed kettle ponds filled
with the sandy acidic soils ideal for cranberry vines to thrive. Likewise, many have learned
how the Wampanoag (an indigenous group whose culture and history is often part of
educational programs in the Massachusetts public school system) first used the cranberry
some 12,000 years ago, and how European settlers took it up in the sixteenth and seventeenth
centuries, before finally transplanting and cultivating it in the early 1800s (Playfair 2014). The
Cape Cod Cranberry Growers’ Association (CCCGA) was founded in 1888, making it one of
the oldest growers’ organizations in the country (Cape Cod Cranberry Growers’ Association
2020). By 1900, cranberries were a widely known and profitable commodity (Cape Cod
Cranberry Growers’ Association 2019). During harvest, the bogs are transformed into seas of
red berries, the beauty of which has been noted by Henry David Thoreau and others. Today,
the Cape Cod region attracts tens of thousands of tourists who take cranberry bog tours and
attend any number of cranberry harvest festivals held throughout the Cape Cod region.

The cranberry, however, as an agricultural commodity is under dire threat from global
climate change. With temperature increases of 2–5 °C expected by the end of this century in
the Northeastern United States, the extremely temperature-sensitive cranberry—native only to
North America—is in danger of becoming unprofitable. In many ways, the cranberry is a
hardy plant; the vines can stay productive for over 100 years. Evolving with the predictable
temperatures/climate of New England, they need full sun in the summer months, cool
temperatures when the fruit is maturing, and cold winters. Not only can they survive winters
completely covered by water and ice, they in fact require a certain number of hours below
freezing to bear fruit. They also depend on an abundant supply of water at various points of the
year for protection against frost and pests. Ideally, cranberries need roughly 62 days with
temperatures below 45 °F, but with global warming this is becoming increasingly uncertain.
Fewer cold days can lead in some cases to abnormal blossoming, which could reduce yields by
50%. Milder and shorter winters will also likely increase winter survival of cranberry pests,
such as the cranberry weevil and winter moth. Such warmer winters are now anticipated across
New England, where even Maine is estimated to have only half of its current annual snowfall
by the end of the century (Armstrong 2016). The estimated increase in extreme heat days will
also stress cranberry plants. Northeast U.S. cities are expected to experience up to 60 more
days reaching 90 °F than they do at present by the end of the century. Projected warmer, earlier
springs will lead to earlier bud swelling, exposing them to more potentially fatal frost events;
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later, warmer summers will occasion berry scalding, injuring the fruit and causing poorer color
and therefore marketability; hotter summer temperatures will also lead to vine and flower stress
along with potential die-off of pollinating insects such as honey and native bees that are critical
to cranberry flower pollination. Estimated increases in intense rain events in the summer will
lead to higher levels of fruit rot, lower levels of budding (because of flowers lost to rain or
hail), lower pollination levels, and less bee activity (Gareau et al. 2018).

Given the significant threat that climate change poses for their crop, it is important to
discern how prepared cranberry growers are to recognize and respond to the danger. Research
results reported in Gareau et al. (2018) demonstrate that there is a complex relationship
between the personal and ecological conditions of cranberry growing and attitudes toward
climate change among Massachusetts cranberry growers. Some conditions (discussed more
thoroughly below) appear to create spaces in which actions on climate change might emerge,
such as among growers who think weather is an important problem facing the cranberry
industry. The search for connections between attitudes and certain conditions among growers,
and whether certain social networks foster concern and action against climatic change, is a
central question in this paper. In this, our research draws from the literature on grower attitudes
toward climate change and literature focusing on the effects that powerful actors in social
networks can have on attitudes and actions of people in the network. Are there ways in which
social networks among cranberry growers are arranged that allow for climate change to be seen
as a concern? Using a survey disseminated to the entire Massachusetts cranberry grower
community, examining the newsletters of two key cranberry organizations, and drawing from
our decades of combined knowledge of the Massachusetts cranberry growing industry, this
paper seeks to answer this question.

2 Literature review

2.1 Grower attitudes toward climate change

Scholarship in the social sciences aims to understand the attitudes that growers in the United
States hold toward climate change, and particularly, whether certain social and economic
conditions might connect to greater levels of awareness and concern. While grower attitudes
vary across regions and circumstances, most studies report high levels of awareness of
environmental changes and extreme weather events that affect farming, yet acknowledgement
of its anthropogenic causes is less common (Chatrchyan et al. 2017). Even in the organic
sector, where it might be assumed that growers hold environmental values above their
conventional counterparts (Fitzmaurice and Gareau 2016; Jackson et al. 2011), attitudes
toward climate change can be unexpected. Research shows that conservative white male
growers tend to be less concerned about climate change and are less likely than other social
groups to believe it is occurring, which is consistent with the broader trend among U.S.
citizens (Liu et al. 2014; McCright and Dunlap 2011; Running et al. 2017). In short, there is no
particular sector or grower group that appears more attuned than another to the threat of
climatic change and the need to act.

Since, on the whole, U.S. growers are less concerned about climate change and more
skeptical of climate change science than average U.S. citizens, it is particularly important to
frame local weather events and other conditions in a broader context that triggers interest
among growers (Chatrchyan et al. 2017). Discussing the increased likelihood of extreme
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weather events and temperature variability and their effects on particular sites due to climatic
change will help with mitigation and the adoption of climate-resistant strategies. In other
words, framing the issue in a way that makes sense to the daily lives of growers will increase
the likelihood of implementing climate adaptation strategies. The notion of framing discus-
sions of climatic change in ways that are sensible to the local context suggests the importance
of achieving trust and rapport among the stakeholders involved in the framing process as well
as creating communal conditions that foster 1) an awareness of climatic change as a serious
threat to local ways of life, and 2) the adoption of climate mitigation and adaptation strategies
specific to the local context. If growers are involved in social networks that include experts that
they trust, whose knowledge of farming and other matters they respect, the more likely they
will be to listen to and incorporate the experts’ knowledge in their own decision-making. This
establishment of trust is often described in sociology as the development of social capital.

2.2 Social capital, communal conditions, and small-scale farming networks

Social capital refers to the persistent, long-term connections that exist between social actors in
a network, leading to acts of reciprocity, the sharing of norms, and collective action to resolve
social and ecological problems (Ostrom 2000). Social capital “has explanatory power specif-
ically in the area of collective action for environmental management” (Adger 2003: 389).
From responding to specific ecological disasters to gathering resources to cope with long-
standing economic hardship brought on by environmental degradation, these social connec-
tions are consistently identified as important for garnering support to work toward improve-
ments in social welfare. As a theoretical frame, social capital “provides an explanation for how
individuals use their relationships to other actors in societies for their own and for the
collective good” (Adger 2003: 389).

Social capital has been used to understand how innovations have emerged in small-
scale farming scenarios worldwide (Lowitt et al. 2014). It is often used to conceptu-
alize how social ties among actors may make up for poorly designed development
practices in the Global South, or to make up for the fragility of weak institutions
among impoverished peoples and communities (Fafchamps 2006; Lowitt et al. 2014;
van Rijn et al. 2012). In such cases, the connections among actors are seen as
providing decentralized planning in lieu of the policy implementation that can be
enforced by a powerful centralized body such as a local or regional governmental
institution (Bodin and Crona 2009; Crona and Hubacek 2010). When examining the
role of social capital in the adoption of farming adaptation methods (e.g., conservation
technologies, services, programs), it becomes clear that the results reflect disparities
among the factors leading to successful implementation. This could be attributed to
various causes, such as the use of different methods and models when collecting and
analyzing data, or the location/region of the study. Some variables are found to be
rather universally significant, however, such as the presence of extension services and
farming associations (see Deressa et al. 2009; Takemura et al. 2014; Hoang et al.
2006).

While climate attitudes among growers, such as worry and threat perception, are
important, this paper also examines how social networks might contribute to the imple-
mentation of climate adaptive cranberry growing practices. Grower associations make up
a form of social capital found to be highly significant; the diffusion of new technologies
and practices is typically linked to membership in agricultural organizations (Yaméogo
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et al. 2018). For example, in a synthesis report covering over 30 years of research on
growers’ adoption of conservation agriculture, involvement in private and governmental
associations was found to be an important social tie, the most consistently positive
variable (Knowler and Bradshaw 2007). As Adger (2003) argues, the achievement of
adaptation strategies must be based on social capital understandings of trust, reciprocity,
and shared norms in order to alter perceptions of climate change as being
inconsequential.

While the majority of studies have focused on the positive effects of harnessing social
capital, there are negative aspects associated with it as well, including the swaying of
deliberations on environmental policy choices in global agreements due to uneven access to
powerful actors via vertical capital (Gareau 2010) and uneven access to natural resources
among networked groups (Ballet et al. 2007). As such, social capital can create shared beliefs
and a knowledge production platform that undermines what ethicists describe as the “common
societal good” (van Deth 2010; Hollenbach 2002).

2.3 Social capital and communal conditions of production

The combination of positive and negative aspects of social capital highlights the importance of
recognizing that these social ties of influence are situated in the personal, communal, and
ecological conditions of the grower (Gareau 2008; Gareau et al. 2018; White et al. 2017). The
ties that allow for social capital to be constructed are enmeshed in the communal conditions of
growers, in that “communal conditions provide the social framework in which actors operate,
where norms of sharing advice, equipment, access to water in adjacent wetlands, and other
resources can be created to allow livelihoods to persist even in difficult situations” (Gareau
et al. 2018). Here, growers’ views of climate change might depend in part on the cultural fabric
of the cranberry community, where the ideas of powerful actors are able to shape, frame, and
influence attitudes and thereby encourage certain actions (Cf. Lucier and Gareau 2015; Olson
and Gareau 2018).

Our concern in this paper is whether ties to certain social actors have produced any
level uniform “belief” among the overall cranberry grower community regarding what
the scientific community understands to be a fact: anthropogenic climate change
(National Research Council 2010). More specifically, can the social ties that connect
important social actors in a network work to induce a high level of concern about the
threat of climatic change among growers? Does a grower’s social network have an
effect on their attitudes and the kinds of practices they engage in? Here, we are
looking for social connections that might constitute “green ties,” ties that encourage
growers to perceive the threat of climatic change as palpable, in the hope that such
awareness will translate into collective action on the local level through adoption of
mitigation and adaptation techniques (Adger 2003). In this, our study joins
Bourdieusian scholarship on social capital, which focuses on the perceptions of the
importance (or influence) of actors, processes, or mechanisms in a network, percep-
tions that provide insights into the makeup of social ties in a network (e.g. Bourdieu
1985; Sanginga et al. 2007; Pretty 2003; Jones et al. 2009). If such an attitude among
this social group has emerged, we can say that the communal conditions of cranberry
production are right for collective action on the local level. Conversely, if low
concern about the threat of climatic change is evident, local engagement with its
solutions is unlikely.
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3 Case study: cranberry production and the cranberry community

Work on social capital stresses the influence that certain powerful actors have on the social
networks in which they are embedded. Those with influence can shape what is deemed
important to the network of actors and influence the communal conditions of production of
those operating in that network.1 We apply this theoretical frame to the case of cranberry
production in Massachusetts. In Massachusetts, cranberry growers are connected to a range of
organizations that exist to support and sustain the cranberry industry. The result is a tightly knit
community in which production and livelihood are intimately fused together. Organizations
with important social ties to cranberry growers include the University of Massachusetts
(UMass) Extension program and the UMass Cranberry Station in particular, the Cape Cod
Cranberry Growers’ Association (CCCGA), the cranberry cooperative Ocean Spray, and other
cranberry handlers. Also making up the communal conditions of production are cranberry
growers’ involvement with one another through family ties, grower meetings, the annual Cape
Cod Cranberry Harvest Festival, their pest control advisors, and similar connections. The
social links that growers develop with one another provide powerful ways of sharing knowl-
edge and other forms of support among themselves. Yet, social capital research points to the
importance of the social ties made through connections to influential actors outside the
personal relations of individuals, whether these are state or non-state organizations, in estab-
lishing certain “ways of knowing” within the social network (Adger 2003). Do certain social
ties in the social network of the cranberry growers’ community foster greater concern for
climate change among them than among other socially networked growers? Do some social
network connections increase recognition of the threat that scientifically predicted climate
change poses to the cranberry grower community? If so, does that recognition lead to
collective action in the form of specific management practices to mitigate climate change?

While to our knowledge no study has been conducted on the communal/social networks of
Massachusetts cranberry growers, previous research reveals how cranberry growers’ attitudes
toward climate change are tied to their personal and socio-ecological context. Gareau et al.
(2018) find that Massachusetts cranberry growers’ attitudes toward climate change are not
only affected by their personal conditions but are also contextualized by the ecological and
communal conditions of cranberry production. With regard to personal conditions, the authors
find that cranberry growers who identify as women and those who have college degrees are
more likely to view climate change as a threat and to worry about it. With regard to ecological
conditions, cranberry growers who report weather in general as an important condition are
more likely to see climate change as a threat. However, attitudes toward climate change are
more varied when growers single out individual weather conditions for consideration. For
example, identifying insufficient chill hours during winter (a climatic change in New England
that is particularly damaging to cranberry production) is positively associated with the
likelihood of seeing climate change as a threat and worrying about it. The fact that there is
little growers can do to compensate for the insufficient chill hours may well account for this
view. Growers can regularly irrigate their cranberry bog, which helps reduce the risk of frost
when cranberry plants break dormancy too early during an insufficiently or inconsistently cold
winter, but this is a laborious and water-intensive operation and does not solve all the problems
caused by insufficient chill hours.

1 In this theoretical engagement, we draw from the extant literature as well as previous work of the authors.
(Please see Gareau 2012, 2013; Gareau et al. 2018.)

1618 Climatic Change (2020) 162:1613–1636



Gareau et al. (2018) argue that to cope with the warming winter temperatures, cranberry
growers will need to increasingly rely on their communal networks (i.e., communal conditions
of production) and their sponsorship of such measures as the development of new cranberry
varieties with higher frost tolerance and requiring fewer chill hours. Influential actors might tap
growers with higher levels of climate awareness to increase awareness among the cranberry
grower community. On the other hand, Gareau et al. (2018) find that perceptions of water
scarcity and competition for water are not associated with climate change attitudes among
cranberry growers, perhaps because of the growers’ long history of collectively coping with
the variable precipitation levels that are typical in New England (Playfair 2014). In any case,
cranberry bogs are highly resistant to drought and flooding, so it is quite possible that
cranberry growers would take longer to identify changes in these ecological conditions as
problematic. Gareau et al. (2018) also find that control of certain ecological conditions of
production is associated with climate change attitudes: An increase in the acreage of wetland
habitat owned by the cranberry grower increases the odds of worrying about climate change,
while an increase in upland habitat owned reduces those odds. Gareau et al. (2018) speculate
that this may be because ownership of wetland habitat prompts cranberry growers to be more
attuned to the impacts of climatic change on the water resources in these habitats. Contrast-
ingly, ownership of dry upland habitat, by allowing for other forms of agricultural production
and other money-generating activities such as selling sand and gravel, may offer a protection
against, and reduce attention to, the climate impact on cranberry production.

While Gareau et al.’s (2018) work shows the connections between climate change attitudes
and personal and ecological conditions among Massachusetts cranberry growers, it remains
unknown whether certain networks of actors create higher levels of climate awareness among
community members. Are there certain socially networked actors who contribute to higher
awareness levels among cranberry growers? In other words, are certain communal conditions
of production—influenced by the social ties of particular actors—leading some cranberry
growers more than others to greater awareness and/or concern, and are some growers engaging
in practices to mitigate the effects of a warming climate?

Based on several years conducting social and ecological research in and around the
cranberry industry, conducting in-depth interviews with cranberry growers, cranberry exten-
sion agents, and other members of the cranberry community, the authors determined that it
would be useful to study the scientific community and institutional actors operating to provide
scientific and other forms of support to the cranberry industry in Massachusetts and their
influence on the attitudes of cranberry growers. These actors, functioning as advisors on
scientific matters, on practical issues such as pest outbreaks, and on the political, economic,
and legislative issues concerning the industry, communicate their knowledge about the
cranberry industry to growers in three important ways: 1) personal communication with
growers, 2) dissemination of updates and reports via monthly newsletters, and 3), more
distantly, through public statements given in the local media by the leaders of these
organizations.

As an extension agency mandated to help cranberry growers thrive in their industry, the
UMass Cranberry Station communicates with growers at the personal level, through annual
and seasonally held conferences and workshops, and through updates provided in their
monthly newsletter, the Cranberry Station Newsletter. The CCCGA is a growers’ association
also created to assist cranberry growers in their production, but they provide information more
focused on the broad grower environment and “business” sides of the industry, giving updates
on the state of the industry, political and regulatory updates, and the like through their monthly
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newsletter, Bogside. While Ocean Spray and other cranberry handlers are also institutions that
likely impact cranberry growers’ knowledge frames, we limited our focus to the UMass
Cranberry Station and CCCGA. We did this because 1) both groups operate outside the
industry per se, meaning their interest is not first and foremost advancing profits and sales,
but instead offering agricultural information relevant to cranberry growing; and 2) both groups
publish monthly newsletters addressed to growers—affording us a second method with which
to understand how social ties to these two organizations might be significant in shaping climate
attitudes among their readership.2 The use of this “mixed methods” approach helps add
validity to the findings that are achieved in one analysis by allowing for results to be compared
to those of a different, yet complementary, method of inquiry (Hesse-Biber 2010).

4 Methods

In order to examine the effect of important social ties among actors in the cranberry grower
network, we employ two primary research methods: statistical survey analysis and content
analysis of monthly newsletters.

In 2016, two of the authors (Gareau and Pisani Gareau) solicited all of the Massachusetts
cranberry growers to participate in a survey. Grower contact information was provided by the
UMass Cranberry Station, and CCCGA sent the solicitation to its members. Growers were
either emailed the solicitation or saw it posted as an advertisement in the CCCGA monthly
newsletter, Bogside, throughout the year. The researchers mailed hard copies of the solicita-
tion, along with the survey and postage-paid return envelopes, to all growers on the CCCGA
mailing list who had not returned the survey. Grower contact information was not released, in
order to protect the privacy of CCCGA members. The online consent form explained the
nature of the study prior to answering questions, and a hard copy of the consent form was
provided as part of the survey form. The research complies with ethical practices and was
approved by the Boston College Institutional Review Board (Protocol number 12.139.01e)
prior to disseminating the survey. The researchers received 91 responses out of roughly 400
cranberry growers, or 23% of the grower population, making this is an adequate sample size
with a sampling error of ±5 to ±10% at the 95% confidence level (Salant 1994) for this
particular group. (See Gareau et al. 2018 for further details.) As reported in Gareau et al.
(2018), “the sample reflects a large portion of total cranberry acreage in Massachusetts (over
40%), and roughly 20% of upland habitat owned by cranberry growers” (p. 8). It is important
to note that none of the authors are affiliated with CCCGA or the UMass Cranberry Station.

Actors at both the UMass Cranberry Station and CCCGA use monthly newsletters to
communicate with cranberry growers and disseminate information and views on issues
pertinent to growers, with the goal of helping them in their production pursuits. As we discuss
below, each of these organizations has a mandate and mission that both governs the content of
the newsletters and shapes how issues are framed and disseminated. Examining the newsletters
will therefore reveal how influential knowledge passes via this social tie to the cranberry
growing network. If the newsletter of an influential actor discusses climate change and
associated issues that impact cranberry growing, for instance, we would anticipate the

2 Additionally, in unreported analyses of the survey data used here, we have found that growers’ views regarding
cranberry handlers as important members of their social networks show no relation to growers’ attitudes toward
global warming or their management practices in cranberry production.
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cranberry growers in that network will have higher levels of concern about climate change.
Finally, we also search for references to climate change in media stories featuring key actors in
these two organizations, and again, we examine the framing used to present them.

While the frequency of social interactions among growers and the CCCGA and UMass
Cranberry station is imprecise in the survey data, our understanding of the industry as
researchers gives us confidence to consider the connections between these organizations and
the growers influential, based on the fact that the growers identify their connections to these
organization as important. Growers have ample opportunities besides the monthly newsletter
to interact with the UMass Cranberry Station throughout the year at workshops and field days,
requested visits to growers’ bogs, and the annual meeting to review the cranberry harvest. For
CCCGA, in addition to the monthly newsletter, growers receive announcements about issues
of concern. For example, since publishing the April 2020 issues of Bogside, the CCCGA has
issued two “Grower News Alert” updates on COVID-19 to help growers navigate the federal
Paycheck Protection Program (PPP) and the Economic Disaster Injury Loan (EIDL) program,
as well as posting links for webinars to help growers through the pandemic. Therefore, while
exact frequency data are lacking, we accept that connections to these organizations are
important when growers say as much; and if a pattern of attitudes among growers emerges
in concert with their expressed importance, the results will be instructive.

4.1 Statistical analysis: survey

First, we lay out the statistical analysis of the survey. We conducted statistical analyses using
data gathered from the survey of cranberry growers.

4.1.1 Dependent variables

We model two sets of dependent variables. The first set includes two variables on attitudes
toward global warming: global warming threat and global warming worry. Both variables are
used in Gareau et al. (2018) to capture cranberry growers’ global warming attitudes, and are
also consistent with measures used by Chong (2014), Dunlap et al. (2016), and McCright et al.
(2014) to study climate change attitudes in the United States, among many other studies.
Global warming threat is a binary variable operationalized using cranberry growers’ responses
to the survey item “Do you think that global warming will pose a serious threat to you or your
way of life in your lifetime?” (1 = yes, 0 = no). Global warming worry is an ordinal variable
capturing growers’ responses to the survey item “Please tell us how much you personally
worry about global warming” (a 1 to 4 scale: “not worry at all” to “worry a great deal”).

The second set of dependent variables includes three variables on the management practices
growers implemented in cranberry production that are related to climate change adaptation and
mitigation. The first variable, management practices count, measures the number of manage-
ment practices that cranberry growers reported to have implemented in their bogs in the past 5–
10 years. In the survey, we asked growers: “Which of the following management practices
have you implemented on your bog in the last 5–10 years?” Growers were to select all that
applied from a list of practices we provided, including integrated pest management, sanding,
late water, “smart” irrigation and/or frost alarm, organic amendments, conservation or creation
of pollinator habitat, and other. Respondents who chose “other” were invited to elaborate on
their responses in the survey; we then recoded these into three additional categories: water
recovery, other1, and other2. “Water recovery” was supplied by several respondents as an
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answer in the “other” category; “other1” and “other2” denote idiosyncratic explanations of the
“other” category that are unique to specific respondents, which we recoded in this way to
account for them in management practices count. We also model one dependent variable on a
specific management practice, pollinator habitat conservation, which is a binary variable
capturing whether growers have implemented pollinator habitat conservation in the past 5 to
10 years (1 = yes, 0 = no). Cranberries require animal pollination to set fruit (Armstrong 2016).
With global findings of biomass and biodiversity loss amongst insects and other pollinators
due to environmental degradation and climate change, and with continued threats of parasitism
and disease among honey bees (Apis mellifera L.) commercially managed for agricultural
pollination, this management practice is essential for the continued sustainability of cranberry
production. The third variable, management practices importance, captures growers’ re-
sponses to the survey item, “On a scale of 1 to 5, have some or all of these management
practices become more important over the past 5 to 10 years?” (a 1 to 5 scale: not important to
very important). Only three respondents chose “1” (not important) or “2” (minimally impor-
tant). Therefore, we elected to recode the responses into three ordered categories: somewhat
important or less (including minimally important and not important), important, and very
important.

4.1.2 Key independent variables: communal conditions of the social network

In the survey, we asked growers to indicate whether each of the three actors potentially tied to
their social networks—the CCCGA, UMass Extension, and other cranberry growers—had
been “important” to their cranberry operation from 2010 to present. While not the focus of this
paper, in-depth interviews with cranberry growers reveal that these three actors are important
for a variety of reasons related to gaining knowledge on cranberry growing techniques,
practices, pest outbreaks, and the like. For example, one grower told us that growers would
often convene at the UMass Cranberry Station in Wareham, MA, to collaborate on addressing
common problems such as weed control and share their latest inventions. (The industry is so
small, growers often make their own equipment and share the designs.) Again illustrating the
importance of both fellow growers and the UMass Cranberry Station, another grower told us
how they and their father “frequently went to the UMass Cranberry Experiment Station for
advice, camaraderie, and conversation. And if growers had a problem, the UMass Station
would send people to the bogs to help the growers free of charge” (pers. comm.). Interviews
with growers at the 2017 Cranberry Harvest Festival, held in Wareham, MA, describe the
CCCGA as an important actor that promotes both the tradition and modernization of cranberry
growing. In particular, growers expressed their appreciation for the CCCGA exhibit “Rhap-
sody in Red: 200 Years of Massachusetts Cranberries,” and how the organization worked to
promote the shared relationships among cranberry farms in the wider community. We coded
growers’ responses into three dummy variables: view CCCGA as important, view UMass
Extension as important, and view other growers as important (1 = yes, 0 = no).

4.1.3 Other independent variables

We also include additional independent variables on growers’ ecological and personal condi-
tions of cranberry production that our prior study found to be associated with growers’ climate
change attitudes (Gareau et al. 2018). Table 1 details the operationalization and summary
statistics of each variable.
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Table 1 Descriptive statistics of the overall sample of Massachusetts cranberry growers

Variable Description Obs. Mean Std.
dev.

Min. Max.

Social network
View CCCGA as
important

Whether CCCGA has been important to
respondents’ cranberry operation from 2010 to
present. Yes = 1, no = 0

91 0.82 0.38 0 1

View UMass Ext.
as important

Whether UMass Extension has been important to
respondents’ cranberry operation from 2010 to
present. Yes = 1, no = 0

91 0.86 0.35 0 1

View other
cranberry
growers as
important

Whether other cranberry growers have been
important to respondents’ cranberry operation
from 2010 to present. Yes = 1, no = 0

91 0.66 0.48 0 1

Climate change attitudes
Global warming
threat

Whether respondents think that global warming
poses a serious threat to them or their way of life
in their lifetime. Yes = 1, no = 0

89 0.42 0.50 0 1

Global warming
worry

How much respondents worry about global
warming, 1–4 scale from not worry at all to worry
a great deal

90 2.21 0.89 1 4

Management practices
Mgt. practices
count

Count measure of specific types of management
practices respondents have implemented in their
bogs in the past 5–10 years

91 2.99 1.42 0 7

Mgt. practices
importance

Rate the importance of management practices in the
past 5–10 years, 1–3 scale from somewhat im-
portant or less to very important

85 2.27 0.71 1 3

Pollinator habitat
conservation

Whether respondents have implemented
conservation or creation of pollinator habitat in
their bogs in the past 5–10 years. Yes = 1, no = 0

91 0.34 0.48 0 1

Ecological conditions
General conditions Changes in the general conditions for cranberry

growers over the past 5–10 years. 1 = getting
worse, 0 = not getting worse

89 0.70 0.46 0 1

Weather
importance

Rate the importance of weather-related events in the
past 5–10 years, 1–5 scale from not important to
very important

87 3.82 1.04 1 5

Weather counts Count measure of specific types of weather-related
events severely impacting cranberry production
from 2010 to present

91 2.12 1.27 0 5

Access to ecological conditions
Wetland habitat
acreage

Acreage of wetland habitats, top-coded. Unit: 10
acres

85 3.94 7.58 0 30

Upland habitat
acreage

Acreage of upland habitats, top-coded. Unit: 10
acres

88 10.26 17.44 0 80

Relative size of
natural habitats

Size of natural habitats as percentage of total farm
size

83 67.05 19.12 0 98.40

Personal conditions
Educational
attainment

1–9 scale from No schooling completed to
Doctorate/Professional degree

89 6.03 1.39 4 9

Age category 1–6 scale from 25 to 34 y.o. to ≥ 75 y.o. 90 4.18 1.16 1 6
Female Being female. Yes = 1, no = 0 88 0.24 0.43 0 1
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4.1.4 Modeling techniques

We estimate a baseline regression model for each dependent variable that only includes
three key independent variables on social networks, and we then estimate additional
models that control for other independent variables. We estimate logistic regression
models for the two binary dependent variables: global warming threat and pollinator
habitat conservation. For ordinal dependent variables—global warming worry and
management practices importance—we estimate generalized ordered logit regression
models. This modeling technique estimates a single coefficient for each independent
variable that meets the proportional odds assumption; for each independent variable that
violates the assumption, this technique estimates multiple coefficients, one for each cut
point of the ordinal dependent variable. This modeling technique is more parsimonious
than multinomial models and allows for more flexibility than proportional odds models
(Williams 2016). For management practices count, we estimate Poisson models because
likelihood ratio tests do not indicate overdispersion. In models that include the important
control variables that we identified in our prior study (Gareau et al. 2018), the degrees of
freedom are limited due to the small sample size (N = 91). Furthermore, we are interested
in identifying the aspects of global warming attitudes and management practices that are
associated with the three social networks of interest, as well as in the aspects where such
associations are absent. Therefore, we elect to use a more lenient alpha level of 0.1 for
tests of statistical significance in order to reduce the risk of type II errors (i.e., the non-
rejection of a false null hypothesis). We also allow the sample size to vary across models
according to the missing data for different combinations of independent variables in each
model.

4.2 Content analysis: newsletters

We gathered all available issues of the UMass’s Cranberry Station Newsletter and CCCGA’s
Bogside that have been published within the last decade and imported all issues into the NVivo
qualitative data analysis package for analysis.3 In order to guide our analysis of each
organization’s respective newsletter, we first examined the mission statements as found on
their websites. In both organizations, actors publish newsletter content in line with the values
and priorities expressed both in their mission statements and on their webpages.

We performed content analysis in two stages. First we did a “conventional” analysis by
reading through all issues, coding loosely for common themes, and creating word clouds to
illustrate the most common topics of discussion (Hsieh and Shannon 2005). These findings
were then compared with the priorities outlined in each organization’s mission statement.
Second, we performed a more specific “summative content analysis,” which allows for an in-
depth examination of a topic already determined to be of importance, in this case, climate
change (Hsieh and Shannon 2005). The summative content analysis that we employed is
focused on the framing and context within which climate change is presented. Framing,
“involves the intentional or inadvertent crafting of a message to describe an issue, place
responsibility, and/or suggest solutions” (Mossler et al. 2017: 63). To examine the framing
of climate change references in the newsletters we first searched for the phrases “climate

3 Given differences in page length and number of issues available for analysis among these two publications, this
analysis focuses on the qualitative differences in how these two publications frame and disseminate knowledge.
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change” and “global warming”; we considered any use of one of these phrases as a reference to
climate change. We also searched for the term “climate” alone and qualitatively determined
whether the instance was a reference to climate change specifically or to climate in general.
The climate change references were then examined in combination with the “broader meanings
present in the data” that were identified during the conventional analysis (Hsieh and Shannon
2005: 1285). In this way, a summative content analysis focused on the framing of climate
change can take in the “underlying” and “contextual” meanings that surround climate dis-
course in these newsletters with specific attention to how climate change is described as an
issue, who is responsible for mitigation, and what types of solutions are to be implemented
(Mossler et al. 2017).

5 Findings

5.1 Statistical analysis of survey

Around half of the respondents (46 out of 91) view all three social ties (to the CCCGA,
to UMASS Extension, and to other cranberry growers) as important. Only three respon-
dents out of 91 did not view any of the three as important (see Supplementary Table 1).
Among the three social networks, we find that the growers who view the CCCGA as
important are more likely to consider global warming as a serious threat to their way of
life during their lifetimes, compared to the growers who do not consider it an important
network, as shown in Table 2, below. This finding holds true even after we control for
the variables on personal and ecological conditions of cranberry production that were
found in our earlier study to be significant predictors of the perception of global warming
as a threat (Gareau et al. 2018: 14-15). According to Model 1, when cranberry growers
who do not view the CCCGA as an important network are compared to growers who do
value the CCCGA, the odds of the latter group considering global warming a serious
threat is about 10 times higher (i.e., 11.349 − 1 = 10.349) than the former group (a =
0.05). This positive association is also observed for a smaller sample (N = 74) in Model 2
that includes other relevant independent variables, albeit at a different statistical signif-
icance level (a = 0.1). In both Models 1 and 2, the odds ratios for view CCCGA as
important are notably larger than those of other significant predictors. This might be
because it is a binary variable rather than an ordinal or continuous variable like the other
significant predictors (with the exception of female, which is also binary and has the
second largest odds ratio in Model 2). Whether a grower values the connection with
UMass Extension or with other cranberry growers, however, is not associated with the
odds of this grower considering global warming a serious threat.

We also find a positive association between viewing other cranberry growers and UMass
Extension as important actors in their social networks and the degree to which growers worry
about global warming (see Table 2). Specifically, Model 4 suggests that the odds of being
more worried about global warming are 2.4 times greater (i.e., 3.434-1 = 2.434) for growers
who view other cranberry growers as an important network compared to growers who do not
value other growers as much, holding other independent variables constant (a = 0.05). Simi-
larly, the odds of being more worried about global warming for growers who view UMass
Extension as an important network are about 4.2 times greater (i.e. 5.184-1 = 4.184) compared
to growers who do not share this view (a = 0.1).
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Next, we examine the relationship between the perceived importance of the ties to
these three social network actors and the implementation of various climate adaptive
management practices in cranberry production. The results are presented in Table 3.
We do not find a significant association between the perceived importance of any of
the three social actors and the number of management practices implemented. More-
over, whether a grower views the CCCGA, UMass Extension, or other growers as an
important network tie is not associated with 1) whether this grower implements
conservation or creation of pollinator habitat or 2) the degree to which a grower
thinks management practices are important to their cranberry production. Most control
variables, which are significant predictors of global warming attitude, are not associ-
ated with climate adaptive management practices. The only exception is the perceived
importance of weather-related events, which is positively related to the perceived
importance of management practices.

Table 2 Results of regression models for two dependent variables on global warming attitudes: Massachusetts
cranberry growers

Odds ratios of logistic regression
models for global warming threat

Odds ratios of generalized ordered logit
regression models of global warming
worry

Model 1 Model 2 Model 3 Model 4

View CCCGA as important 11.349** 18.515* 1.853 0.925
View UMass Ext. as important 1.246 1.602 3.546a

1.783b

0.415c

5.184*

View other growers as important 2.166 1.519 3.050** 3.434**
Control variables from Gareau et al. (2018)
Weather importance 4.020***
Weather counts 1.647
Relative size of natural habitats 0.958*
Education attainment 1.864**
Age group 0.422**
Female 5.277* 1.073a

5.821***b

2.562c

General conditions 2.504*
Wetland habitat acreage 1.104**
Upland habitat acreage 0.967*
Constant 0.040** 0.0005** 0.398a

0.087***b

0.051***c

0.336a

0.018***b

0.004***c

N 89 74 90 77
McFadden’s pseudo R-squared 0.111 0.456 0.069 0.1216

For the generalized ordered logit regression models of global warming worry, the dependent variable is an
ordinal variable coded in this way: (1) not worry at all, (2) worry a little bit, (3) worry a fair amount, (4) worry a
great deal. For variables that violate the proportional odds assumption: a odds of worrying at least a little bit rather
than not worrying at all, b odds of worrying at least a fair amount rather than worrying a little bit or less, c odds of
worrying a great deal rather than worrying a fair amount or less

* p < 0.1 ** p < .05 *** p < .01 (two-tailed tests)
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5.2 Content analysis of newsletters

We acquired 104 newsletter issues: 44 issues of Bogside and 60 issues of the Cranberry
Station Newsletter. The Bogside sample spans nearly four and a half years (from July 2015 to
November 2019) and the Cranberry Station Newsletter spans nearly 10 years (from
March 2010 to December 2019). The 100 most frequent words found in each sample are
depicted in the illustrative word clouds in Fig. 1.4

The size of each word is positively correlated with the count of stemmed versions present in
the two newsletter samples. (A full list of the top 15 words in each sample is given in
Supplementary Table 2).

The mission of the UMass Extension Cranberry Station is “maintaining and enhancing the
economic viability of the Massachusetts Cranberry Industry through research and outreach and
serving the public welfare by supporting economic development and the protection of the

Table 3 Results of regression models for three dependent variables on management practices: Massachusetts
cranberry growers

Incidence rate ratios of
Poisson regression
models of management
practice count

Odds ratios of logistic
regression models of
pollinator habitat
conservation

Odds ratios of generalized
ordered logit regression
models of management
practice importance

Model 5 Model 6 Model 7 Model 8 Model 9 Model 10

View CCCGA as important 1.052 0.928 0.770 0.679 1.025 0.587
View UMass Ext. as important 1.060 1.116 2.326 1.617 2.104 1.793
View other growers as important 1.240 1.209 1.930 2.272 1.857 1.878
Control variables from Gareau et al. (2018)
General conditions 1.100 1.225 1.383
Weather importance 1.031 1.276 1.828**
Weather counts 1.075 1.000 1.121
Education attainment 1.027 1.114 1.171
Age group 1.032 1.357 0.918
Female 0.827 0.926 2.149

Constant 2.353*** 1.423 0.197** 0.012** 2.040a

0.254**b
0.105a

0.012**b

N 91 79 91 79 85 75
McFadden’s pseudo R-squared 0.009 0.034 0.023 0.055 0.020 0.090

For each of the three dependent variables, we have also estimated additional unreported models with different
subsets of control variables, and found substantively similar results

For the Poisson regression models of management practice count, statistical tests suggest that there is no
overdispersion

For the generalized ordered logit regression models of management practice importance, the dependent variable
is an ordinal variable coded in this way: (1) somewhat important or less, (2) important, (3) very important. For
variables that violate the proportional odds assumption: a odds of considering management practices as important
or very important rather than somewhat important or less, b odds of considering management practices as very
important rather than important, somewhat important, or less

*p < 0.1 **p < .05 ***p < .01 (two-tailed tests)

4 This word cloud represents the 100 most common words in each newsletter sample. Words analyzed as
“stemmed” (“use,” “uses,” “using,” “used,” etc.) are all coded under the most common word in the group. “Stop
words” were automatically excluded from analysis. The words “cranberry,” “CCCGA,” “UMass,” “Massachu-
setts,” “United,” “States,” “page,” and “508” (a telephone area code in eastern Massachusetts) were also
excluded.
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environment” (ag.umass.edu/cranberry/cranberry-station). The first priority listed is “the
economic viability of the Massachusetts Cranberry Industry”; the second priority, “serving
the public welfare,” is split into “supporting economic development” and “the protection of the
environment.” We therefore would expect the newsletters to reflect three priorities: economic
success for the cranberry industry, the importance of economic development more generally,
and environmental protection.

Consistent with this emphasis on economic viability, the Cranberry Station Newsletter
largely discusses specific management-related issues and solutions that contribute to cranberry
yield and economic viability. The top words in the Cranberry Station Newsletter sample
confirm this; “using” is the number one word, while “applicators,” “managing,” and “control”
are all included in the top 15. Common topics discussed in this newsletter are fruit keeping-
quality forecasts, updates on new trainings, information on pollination, pesticide application,
frost management, and other specific problems affecting crop yields. The first priority in the
mission statement, economic success in the cranberry industry, is the theme most clearly
present in the data. The concerns and practices that are mentioned in this newsletter—
including issues like climate change, for example—are therefore likely to be framed in ways
that support this goal.

The mission of the CCCGA is “to work to enhance the sustainability and profitability of
CCCGA members” (https://www.cranberries.org/about). This statement differs from the
UMass statement in its focus on serving the cranberry grower community specifically, rather
than on economic growth or the public welfare in the abstract. Of the four management-related
words in the UMass top 15 word list, “using” alone also occurs among the top 15 words of the
Bogside sample. Bogside newsletters instead regularly include a number of social, historical,
political, economic, and management-related sections—for example, the Cranberry Marketing
Committee’s “Updates from the CMC”; “Notes from the Hill,” which highlights agriculture-
related news from the state capitol; and “Harvesting the Past: A Historical Look at the
Cranberry Industry,” which reprints stories of the early cranberry industry first published in
“Cranberries” magazine. Various advertisements for products and upcoming events like

BogsideCranberry Station Newsletter

Fig. 1 Word clouds for UMass Cranberry Station Newsletter and CCCGA’s Bogside: 100 most frequent words
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meetings and festivals are often present as well. Bogside, therefore, is likely to include content
which appeals to the grower’s whole life, to a wide arrangement of communal conditions. The
“About” page on the CCCGA website provides further confirmation, saying that the associ-
ation “assists growers in solving everyday problems, offering assistance in regulatory compli-
ance, sponsoring professional development seminars and organizing association activities…”
(https://www.cranberries.org/about). Issues like climate change, therefore, we might also
expect to be discussed in the context of how they can affect a grower’s life—and their
surrounding community—in a multitude of ways.

5.2.1 Climate change newsletter references

Both newsletters together contain fewer than 15 references to climate change during the
sample periods examined (Bogside, 40 months; Cranberry Station Newsletter, 118 months).
(For a full list of specific references, see Supplementary Table 3.) There are 11 climate change
references in each newsletter sample, for a total of 22. Six of these mention climate change as a
topic of discussion at an in-person event without further context, indicating that both the
UMass Cranberry Station and the CCCGA hire speakers who address how climate change is
impacting the cranberry industry. Just this information, however, does not provide the context
necessary for analysis—how climate change is framed and discussed.

In the Cranberry Station Newsletter, after accounting for the in-person event references,
five of the remaining eight frame climate change as an issue that exacerbates a specific
cranberry-related problem that should be addressed with management practices or agricultural
inputs. The December 2014 Cranberry Station Newsletter considers how to manage poison
ivy, “a big winner in the climate change game since it responds positively to the increased CO2

in the atmosphere” (p. 6). The article suggests using Callisto®, an herbicide. Similarly, the
November 2015 and February 2016 issues of the Cranberry Station Newsletter mention
climate change for its role in exacerbating the conditions that lead to fruit rot. Specifically
mentioned is a “national document listing research priorities…towards the development of
new and improved fruit rot management strategies” (Cranberry Station Newsletter, Nov. 2015:
4 and Feb. 2016: 6). Once again, climate change is framed as an issue to be addressed with
practical management strategies. Even so, climate change is listed as a “low” priority issue
rather than a cause for alarm (Cranberry Station Newsletter Nov. 2015: 4 and Feb. 2016: 6).
The two references found in the December 2016 issue of the Cranberry Station Newsletter
follow a similar pattern; both references are framed in the context of water management, where
the focus is on recommending strategies such as heat mapping and late water treatments.

While Bogside also discusses climate change as a problem for cranberry production, the
issue is framed more broadly, as a problem that requires engagement with complex environ-
mental and social processes, not just agricultural inputs and management strategies. Bogside
May 2016 explains that climate change is contributing to declines in native and commercially
managed honey bee populations (Apis mellifera L.) that are vital for cranberry pollination
(Bogside, May 2016: 16). This reference is made in the context of a specific cranberry-related
topic—ensuring adequate pollination—but does not go on to provide a management or
application-based solution. Instead, the problem discussed, the global pollinator decline, is
presented as partially caused by agricultural applications and pesticides, not fixed with them.

The Bogside March and April 2018 issues also discuss climate change in the context of a
complex socio-environmental problem. These issues include discussion of the Massachusetts
Global Warming Solutions Act (GWSA) (Bogside, March 2018: 16 and Bogside, April 2018:
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16). GWSA was signed into law in 2008, “making Massachusetts one of the first states in the
nation to move forward with a comprehensive regulatory program to address Climate Change”
(“Global Warming Solutions Act”). Including this reference demonstrates that the CCCGA
recognizes the political relevance of climate change action, and these examples thereby
contribute to a message that climate change is a complex threat to both the cranberry industry
and its growers. The most recent occurrences of the term climate change in the sample are in
the Bogside issues of July 2019, September/October 2019, and November 2019. These
references not only discuss climate change as a complex socio-environmental problem, but
also emphasize the magnitude of the problem.

Bogside July 2019 contains an article written by the UMass Cranberry Station that lists
climate change as one of the top three “drivers of change” in the cranberry industry (p. 26).
Moreover, these “drivers of change” are identified as extremely complex issues that require
help and insight not only from grower management and natural science, but from “19
academic disciplines” (Bogside, July 2019: 26). Similarly, in Bogside September/October
2019, climate change is mentioned in an appeal to the growers to support funding for a 3-
year study on fruit quality. The CCCGA stresses that these fruit quality concerns will take
collaboration among the whole industry to address:

“This will be a collaborative effort of industry, growers and researchers to collectively
work towards developing solutions to a problem that is only getting more difficult with
climate change and marketplace demands for high quality fruit” (Bogside, September/
October 2019: 8).

Bogside November 2019 continues this trend by including a quote from Senator Marc R.
Pacheco (District of First Plymouth and Bristol). In this issue, the senator expresses his
pleasure that cranberry operations in his district received “over $500,000 though the Massa-
chusetts Cranberry Bog Renovation Enhancement Grant Program” (p. 12). But he also states,
“As the worst effects of climate change continue to emerge, our agricultural sector’s need for
infrastructure upgrades will only intensify” (Bogside, November 2019: 12). This example
highlights both the increasing alarm that climate change is prompting and its complex
interconnection with the political realm and the resources of the government.

The November 2019 Bogside issue includes a “Special Fundraising Appeal,” in which the
CCCGA highlights both the economic constraints on addressing fruit quality and the impor-
tance of recognizing that climate change will only continue to affect the cranberry industry in
more adverse ways in years to come:

“We recognize the financial situation of our growers and that the timing of this
fundraising effort is challenging at best. This will be a collaborative effort of industry,
growers, and researchers to collectively work towards developing solutions to a problem
that is only getting more difficult with climate change and marketplace demands for high
quality fruit” (p. 19).

Once again, this Bogside item emphasizes that climate change must be addressed with
collective action among industry, growers, and researchers, and not only through management
strategies.

A third climate change mention in the November 2019 Bogside issue refers to the subject in
similar fashion. The author of the article, Brian Wick, Executive Director of the CCCGA,
notes that by using renewable energy, like solar, the cranberry industry can support climate
mitigation practices like lessening dependence on fossil fuels. But he then goes on to say that
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not only cranberry growers, but also the wider community, must support these practices, and
he expresses his frustration that this is often not the case.

6 Discussion and conclusion

In this study we examine how social ties to certain actors in their social networks affect
cranberry growers’ climate change attitudes and management practices in farming operations.
Cranberry growers in Massachusetts, an essential farming community in the American and
New England social, cultural, and ecological landscape, face a multitude of threats to their
industry and livelihood in a world increasingly defined by global climatic change. We find that
the perceived importance of the CCCGA, UMass Cranberry Station, and fellow cranberry
growers in the eyes of the growers we studied is associated in nuanced ways with their climate
change attitudes. When these connections amplify threat perception or worry, they can be
considered “green ties,” that is, ties with the potential to lead to collective action to combat
climate change at the local level. Survey results indicate that the majority of growers view the
grower’s association (i.e., the CCCGA), extension service (i.e., the UMass Extension), and
fellow cranberry growers as important actors in their social network. Only growers who view
the CCCGA as important, however, are associated with higher odds of considering global
warming a threat to their way of life. Viewing UMass Extension and a network of other
growers as important, on the other hand, is associated with higher odds of feeling worried
about climate change.

Like many growers in the United States, cranberry growers are somewhat predisposed to
treat challenges related to weather conditions as an integral part of their everyday practices
rather than as abnormalities to be attributed to anthropogenic climate change. Consequently,
although cranberry growers might be concerned or worried about weather conditions, they are
less likely to view them as an existential threat (see Gareau et al. 2018). Those who value the
CCCGA, however, overcome this predisposition. As our statistical analysis illuminates,
growers who identify the CCCGA as an important actor in their social network are more
likely to acknowledge that they believe climate change is a “threat” to their “way of life.” One
possible reason for this may be that the CCCGA disseminates information that contributes to
and encourages communal conditions conducive to considering climate change a threat, as our
content analysis of the newsletter Bogside reveals. If a grower identifies the CCCGA as
important to their network, this can reasonably be considered an indication of a grower’s trust
in this organization as a source of important information. As supported by our content analysis
of Bogside, the CCCGA frames climate change as an important issue in wider environmental
and communal conditions and provides a rather consistent and clear picture of the threat
created by global climate change.

Even if growers may feel threatened by the impacts that climate change poses for certain
aspects of their farming operations, this does not necessarily translate into feeling “worried”
about its effects. One possible reason for this is a disposition in which a person acknowledges
that climate change is a serious threat, but believes that it will, in time, be effectively addressed
by human innovation. This sentiment was expressed by a longtime key actor in the cranberry
community, former director of the UMass Cranberry Station, Dr. Carolyn DeMoranville, in a
2007 article in The Christian Science Monitor. DeMoranville referenced climate change while
discussing the UMass Cranberry Station’s efforts to create cranberry hybrids. She warned that
these developments on fruit type might not be adequate to deal with the possible future effects
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of climate change, but she also expressed optimism that human developments will address the
problem:

“If we’re talking about numerous degrees of difference in 50 years, that may be beyond
working with the tools we have. But presuming that somebody decides to finally start
doing something about climate change, then I think we would still have the tools…to
deal with the amount of change that’s predicted in the less-drastic models” (Azios 2007).

This existential threat, in contrast, is less often highlighted in the Cranberry Station Newsletter,
which focuses on immediate, practical issues threatening cranberry production, such as pests
and weeds, rather than broader concerns related to political, economic, or global climatic
conditions. This helps explain why the perceived importance of UMass Extension is not
associated with growers’ recognition of climate change as a threat to their way of life. This
is not to say that the CCCGA is more concerned about climate change. The UMass Cranberry
Station, for example, authored a powerful article about climate change in July 2019, but it had
it published in CCCGA’s Bogside. If a grower were only to read the Cranberry Station
Newsletter, therefore, they would not necessarily receive this message.

The CCCGA, in short, seems to be the more powerful social actor with regard to
promoting “green ties” within the growers’ social network. Through Bogside, growers
gain access to a knowledge frame that conveys the global scientific community’s
position that climate change is a threat. The CCCGA transmits its knowledge frame
among actors in the cranberry community, creating social conditions in which concern
for climate change among growers is evident. The UMass Cranberry Station generates a
different knowledge frame in which worry over climate change is expressed among its
networked growers, though this tie does not generate the recognition of climate change
as an existential threat. The difference between “worry” and “threat to the way of life”
might have something to do with the different ways these powerful actors influence the
cranberry growing community.

It is noteworthy that the social ties among cranberry growers that foster communal
conditions supporting worry about climate change parallel the ties created by the UMass
Cranberry Station. Although growers may feel threatened by the impacts that climate change
can have on certain aspects of their growing operations, this does not necessarily translate into
feelings that climate change threatens their “way of life” or that they feel “worried” about it.
Social ties among growers, therefore, might lead to different interpretations of climate change
depending on the specific dispositions of the growers in their network. For example, the
“personal conditions” of gender and age of other growers with whom they are connected were
found to be significant predictors of climate change attitudes (see Gareau et al. 2018).

This analysis also sought to discover whether certain social networks are associated with
the adoption of management practices that address climate change. We find that climate
change attitudes are, to various degrees, associated with cranberry growers’ ties to important
social actors (i.e., ties to the CCCGA, UMass Cranberry Station, and other cranberry growers),
yet none of the perceived importance of these powerful actors is associated with the actual
implementation of climate adaptive management practices. This finding suggests that both the
CCCGA and UMass could refine and strengthen their outreach to growers regarding climate
change mitigation and adaptation strategies. For example, although both newsletters discuss
many different management techniques, including those that could be considered climate
adaptive strategies, none of the references to climate change found in these samples empha-
sizes these types of practices.
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It is important to acknowledge the limitations of our findings on a couple of levels. For one,
the statistical analyses were conducted based on 91 survey responses, which is a relatively
small sample. As noted in the methods section, however, our sample accounts for roughly one
quarter of the population of cranberry growers in Massachusetts, which makes it an adequate
sample for statistical inference about the population (Salant 1994). Nonetheless, the power of
hypothesis testing is limited by the small sample size, especially in models that include
additional control variables. We partially mitigated this issue by using an alpha level of 0.1
and, when applicable, more parsimonious models, such as the generalized ordered logit
regression models, over other alternatives. We are also limited to trusting the growers when
they report to us that certain actors are indeed important to them. Moreover, it is challenging to
determine in our survey data the strength of the social interactions between the cranberry
growers and these three social actors. Whether growers in the survey attended the many
UMass Cranberry Station meetings, thoroughly read each and every monthly Bogside or
Cranberry Station Newsletter issue, or routinely engaged in activities with fellow growers is
not directly captured in the survey. Our findings, however, suggest that the connection
between growers and the CCCGA is strong enough to create a pattern of influence on climate
change perceptions among growers connected to this powerful actor, which is also supported
by participant observation and in-depth interviews not reported in detail in this paper. Second,
allowing growers to self-report the importance of certain actors creates a potential for
endogeneity and might impose a limitation on the research findings concerning network ties.
We are confident, though, that self-reported importance is worth discussing, mainly because it
is widely understood among growers and researchers that CCCGA, UMass Cranberry Station,
and grower networks are all important actors in this tightly knit, growing community. As a
unique growing community of only 400 or so in number, cranberry growers rely heavily on
their networks to remain viable in this struggling industry. Our findings suggest that connec-
tions to CCCGA are raising awareness among growers about the connections between those
struggles and climate change. Finally, there are limitations to the ways we introduce manage-
ment practices to the growers. By limiting the count of management practices to activities
undertaken in the past 5–10 years, the measure systematically excludes individuals who may
have taken certain long-term actions more than 10 years ago. We focused on this time span so
that the survey results matched the time frame of the newsletters included in our content
analysis, which extends to years in the Cranberry Station Newsletter.

Social networks are clearly an integral aspect of understanding cranberry grower
attitudes and actions toward climate change. As the example of DeMoranville’s comment
in The Christian Science Monitor cited earlier suggests, the CCCGA and UMass Cran-
berry Station’s official communications are also augmented by the climate discussions that
powerful actors in these networks have in the mass media. A November 2012 USA Today
article titled “Global Warming Targets Thanksgiving,” for another example, quotes Brian
Wick, the current CCCGA Executive Director, saying, “The growers are at the point where
there’s concern that the climate is changing. We are seeing these sort of extremes in
weather” (Montgomery 2012). Or again, a 2015 Cape Cod Times article titled “Climate
Change: Heat May Drive Cranberry Industry North,” which cites both DeMoranville and
Wick; DeMoranville expresses concern for recent patterns of “big rain events with long
dry periods in between,” and says, “Eventually, if it got hot enough, you would come to a
time when you couldn’t grow cranberries” (Fraser 2015). However, the article reports,
neither DeMoranville “nor Wick see that happening anytime soon” (Fraser 2015). These
examples show that there are key actors in these social networks who are willing to discuss
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climate change as a threat, although, as with our newsletter findings, they do not neces-
sarily advocate for immediate collective action.

In sum, identifying the CCCGA as important is associated with greater odds of
perceiving climate change as a threat, and identifying the UMass Cranberry Station as
important is associated with greater odds of worrying about climate change. This
illuminates a need for these social actors to work together more closely to foster more
powerful green ties bridging their disparate connections to climate attitudes. Although
these organizations already collaborate to an extent (for example, Bogside often includes
a section written by the UMass Cranberry Station), our findings highlight that these two
organizations represent two distinct fields of knowledge in the cranberry industry. The
technical focus of the UMass Cranberry Station seems to complement the socioeconomic
and sociopolitical focus of the CCCGA. However, when it comes to encouraging
growers to consider climate change as a serious threat to their way of life—a threat
calling for immediate action—their differing knowledge frames for now seem to prevent
a deeper connection and interdependence with one another that could more consistently
and forcefully convey what needs to be done about the impact of climate change on the
cranberry industry. Climate change needs to be framed as a problem that is vast and
socio-environmental (Givens et al. 2019; Huang 2018), but also one with many tangible
effects on specific, local processes (Adger 2003). By avoiding both social and natural
reductionist thinking, this framing enables an understanding of climate change that
allows the severity and complexity of the problem to be expressed, and acted upon
(White et al. 2016, 2017). This complexity must be reckoned with if cranberry grower
livelihoods are to survive the already occurring and increasingly alarming threats that
climate change poses to the cranberry industry.
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