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Abstract

:

Growing attention is being directed towards understanding the ways in which climate change policy is shaped by the actions and interests of local governments. This study explores connections between local government’s efforts to uphold and maintain the public trust and their considerations about climate change adaptation associated with water management. Document analysis and 24 interviews with local public officials are used to shed light on these considerations in three small municipalities in central Pennsylvania: Chambersburg, Carlisle, and Gettysburg. The analysis provides indications that a paradox of public trust leads to public officials pursuing actions and considerations that are consistent with climate change adaptation, but not recognizing that they are doing so. The implications of this governing mindset for climate change outreach and policy are explored. Suggestions for countering the logic of inaction expressed by public officials that justified a lack of adaptation are identified, and the potential for state and federal interventions to stimulate climate adaptation in contexts like these local governments is explored.
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1. Introduction


As the impact of climate change increasingly affects communities across the world, local governments need to continue to prepare for these challenges through adaptation. Local governments are frequently at the forefront of climate change adaptation and planning due to the lack of international and national success, their knowledge of citizens’ everyday needs, and the ability to interweave climate change adaptation into other policy goals [1,2].



Local government’s decisions to engage with climate change adaptation are often enabled by the simultaneous alignment of multiple factors [3]; however, public support and local leadership have been highlighted as particularly critical factors driving local climate policy adoption [4,5]. Local governments pursue climate change policies because these efforts help them fulfill their own internal goals or reduce perceived threats [2,6]. The presence of particular individuals plays a critical role in determining whether climate change adaptation occurs [7,8,9], as does successfully taking advantage of opportunities to connect adaptation with other initiatives [10,11,12,13,14,15]. Therefore, it is perhaps not surprising that local adaptation frequently occurs on an ad hoc decision-by-decision basis, rather than resulting from systematic, comprehensive planning efforts [6,16,17]. Climate change adaptations may not even be labeled as climate change policy, further frustrating efforts to assess them [18]. Such responsive and ad hoc efforts can frequently be viewed as spontaneous actions responding to perceived or actual risks emerging in an area’s environment [19]. The United Nations Office for Disaster Risk Reduction (UNDRR) defines such spontaneous adaptation as “an unplanned response to climate impacts triggered by changes in the natural systems” [20].



Despite these advances and the growing perceptions about the seriousness of climate impacts, there are still barriers to local governments’ ability to plan for climate change. Uncertainty about future conditions can lead to a lack of urgency on acting on climate change [21]; however, local government fiscal resources, local leadership, communication with institutions at different levels, and access to climate change information can help relieve this uncertainty [22,23]. Additionally, a local government’s values, social factors, ethics, knowledge, culture, and attitudes towards risk can also expand its ability to plan for climate change [24].



Increased appreciation for the extent to which local governments’ climate change policy efforts are embedded within particular local environmental, political, cultural, and decision-making contexts has led to a call for more attention to be directed to understanding how local climate change policy relates to the everyday experience of local governance [25]. This paper aims to help shed light on how considerations about adaptation in the face of potential future risks relate to one critical aspect of that everyday experience of local governance: maintaining public trust. Drawing on a combination of document analysis and interviews with officials in three municipalities in central Pennsylvania, this study provides indications that decisionmakers in these local governments’ considerations of climate change adaptation are shaped by their desire to preserve the trust of residents who are often skeptical about efforts to address climate change and its impacts.




2. Trust, Governance, and Climate Change


Trust is a complex phenomenon that is discussed in everyday vernacular and debated across a wide range of academic disciplines. It can be described as “the willingness to be vulnerable”, which was the definition most frequently cited in Rosseau et al.’s cross-disciplinary examination of trust [26,27]. When one has or exhibits trust, they accept vulnerability based on having positive expectations about someone’s behavior. Although trust is often referred to as an interpersonal concept, in recent years it has expanded to apply to organizations, institutions, and broader relationships within society.



While there is no universal definition of trust among scholars, there is a consensus that it is important because it enables cooperative behavior and builds adaptable networks [28,29]. Because it allows for society to exist harmoniously, trust is often cited as important for institutions, healthy democracies, and effective policy making [30]. The importance of trust for governmental systems should not be understated. For instance, David Easton famously stated that the legitimacy of democratic political systems depends in large part on the extent to which the electorate trusts the government [31,32]. Godefroidt et al. describe how trust enhances the legitimacy of governments because it links institutions, politicians, and constituents [33]. Essentially, without trust, public officials would not receive the support necessary to govern and implement policy, and distrust or cynicism would lead to institutional decay [34]. The electorate must believe the government is acting in their best interest and “feel” that their government’s performance is fair. Additionally, they must have confidence that their public officials are properly examining and managing risks that the constituency may face in the future [26]. Democratic morality centers on one’s relationship with the government, i.e., the administrative state [35]. Overall, while trust is a fluid concept and hard to measure, it must exist for those in power to govern effectively.



Trust in governmental systems is often measured using governmental transparency and accountability. On one hand, governmental transparency refers to the mechanisms that the government has for citizens to access and learn about its initiatives and progress. This includes open meetings, access to records and information, proactively posting information on public-facing websites, whistle-blower protections, or even information leaked illegally [36]. In order to provide sufficient transparency, mechanisms employed by the government must make citizens feel as though they have a clear view of their elected official’s motives and decisions. On the other hand, governmental accountability centers around elected officials answering to their citizens for their actions [37]. Citizens must be properly educated and given ample opportunities to discuss concerns with government officials [35]. Governmental accountability has several dimensions, including leadership and executive performance as well as the financial, process, and program components of the system and its actors [38,39,40,41]. Communicating these dimensions to the electorate is just as important as the evaluation component.



Although trust is critical for good governance, American public trust in government has decreased significantly over the past few decades [34,42,43]. A July 2019 Pew Research report found that 84% of Americans do not trust public officials [44]. Public trust is at an all-time low with only 17% stating that they can trust the federal government [45]. While American citizens do not trust government officials generally, most citizens still trust their local officials. A 2018 Gallup poll found that 72% of US adults say they have a “great deal” or a “fair amount” of trust in their local government, compared with 63% who say the same about their state government [46].



The relationship between public trust in government and climate change policy has not been heavily investigated. Based on the importance of public support for enabling adaption efforts in cities [4], it is clear that when officials are making decisions about long-term risk and climate change, maintaining buy-in from the citizenry is essential. Because climate change’s effects are often hard to see, policy implementation can be interpreted as misunderstood, neglected, or opposed by the electorate [47]. Citizens must accept that it is a problem or think that preparation for climate change is an adequate use of resources; across many countries, trust and risk perceptions give rise to more climate change policy support and individual behaviors that are consistent with addressing climate change [48]. Through a yearly series of surveys, Leiserowitz and his colleagues have found that a growing majority of Americans believe that global warming is happening, are worried about it, and support national-level policy interventions like regulating CO2 as a pollutant [49]. However, results from their work also provide indications that political support for many local government initiatives across the country may be more elusive. Like other issues in the US, national averages can hide great spatial disparities. Based on their 2020 survey results, 53.4% of Americans believe that local officials should do more to address global warming [50]. However, the median proportion of residents that support greater local official response within individual counties across the country was 46.6%, with a majority of respondents supporting greater local action in only 29.0% of US counties. While 42.7% of Americans believe that global warming will harm them personally, the median proportion of residents that believe global warming will harm them personally in individual counties across the US is only 36.0% [50].



Climate change’s status as a highly partisan political issue in the US further complicates this response, with political affiliation and related views associated with conservatism being the dominant determinants of people’s opinions on the issue [51]. Since 1990, the political polarization of the country has intensified, with party affiliation increasingly becoming a critical marker of social identity [52], and negative emotional feelings about those affiliated with the opposing political party increasing dramatically [53]. As a result, Americans increasingly distrust and dislike those associated with the other side of the partisan divide [53], and people’s perceptions about issues like climate change can shift in response to the actions of prominent politicians [54]. The response to COVID-19 has provided evidence that such party identification can be leveraged to encourage compliance with risk management activities [55]. While, overall, residents of Democratic-leaning areas complied with pandemic prevention directives at a higher rate than Republican-leaning areas, the observed gap between the two was reduced when Republican politicians gave the directives [55]. However, climate change is much more strongly entrenched as a partisan issue than COVID-19 in American politics; it is generally viewed that openly pursuing climate change–influenced decisions is risky for both politicians and government staff [23].




3. Methods


3.1. Case Study Selection


Three municipalities in central Pennsylvania were examined to gain insight into how those working in local governments negotiate the perceived impact that their decisions about climate change adaptation might have on residents. There is a large degree of variability between local governments in the United States, and Pennsylvania is no exception. The three chosen municipalities were Chambersburg (population of 20,268 in Franklin County), Carlisle (population of 18,682 in Cumberland County), and Gettysburg (population of 7620 in Adams County). They were selected because they are current or historic boroughs in Pennsylvania, county seats of their respective counties, located within a fifty-mile radius of one another, and experience similar challenges with the changing climate (more information about boroughs as local governments in Pennsylvania is provided in Appendix A). Central Pennsylvania is a rich context for examining this question because of the recent prominent role this region played in shifting power across US partisan fault lines and the subsequent policies that affected local climate change decisions. Pennsylvania was one of the states whose majority support for the Democratic candidate for six straight presidential elections became a narrow majority support for Trump in 2016, representing a key shift that transferred control of the presidency from the Democratic to the Republican party [55]. In particular, the Trump vote in small municipalities in rural counties in former industrial states, like those in central Pennsylvania, was a critical factor underlying President Trump’s electoral victory [56]. In the 2016 presidential election, Trump’s margin of victory over Clinton in Franklin, Cumberland, and Adams Counties was 46.5, 18.6, and 36.4 points, respectively. In the 2020 presidential election, Trump’s margin of victory over Biden in these counties was 43.1, 10.5, and 34.2 points, respectively. Residents of these counties might also be less supportive of local climate change actions than the national average. According to the 2020 Yale Program on Climate Communication [50], residents of these counties were less likely to believe that local officials should do more to address global warming than the national average of 53.4%: 48.8% (Franklin), 51.5% (Cumberland), and 47.7% (Adams). Residents of these counties were also less likely to believe that global warming would affect them personally than the national average of 42.7%: 34.8% (Franklin), 35.6% (Cumberland), and 34.1% (Adams).



Despite this lack of perception that residents will be affected personally, central Pennsylvania will face substantial threats from climate change in the years ahead. Variations of temperature and precipitation have already affected Pennsylvania through longer and more intense heatwaves that might lead to droughts, a reduced winter snowpack, and shifts in agricultural patterns [57]. Pennsylvania is included in the northeastern portion of the US that is expected to see the nation’s highest increases in the intensity of extreme precipitation events later this century [58]. Central Pennsylvania specifically is expected to experience the state’s greatest extremes in temperature and rainfall as well as its heaviest snowfalls [57]. These changes are expected have significant negative impacts on human health and economy through increased heatstroke, agriculture patterns, and increased flooding [59].




3.2. Identifying Adaptive Measures


The focus of this study was narrowed to understanding considerations about water management, because it is one of the main sectors negatively affected by climate change in the central Pennsylvania region, and this selection narrowed the scope of inquiry to a methodologically accessible project. The initial focus of this research was to explore in detail if these boroughs were pursuing climate change adaptation in their water management efforts. If it was found that they were doing so, then the goal would be to explore how they were doing it; if they were not, then the goal would be to determine why. After exploratory initial interviews in each borough, it was found that they were not explicitly planning for or working on climate change adaptation, but that they might be pursuing actions that were consistent with spontaneous adaptations in the face of potential climate change risks. This led to a new research focus of unpacking how to identify and understand climate change adaptations like these, where officials were unable or unwilling to realize or claim that their efforts could be considered adaptive responses to future climate risks. To explore this question, 45 policy documents related to work in these boroughs were analyzed and 24 interviews with key informants were conducted to identify adaptive measures, or actions taken by the municipality that could be reasonably assumed to help the municipality prepare for or adjust to new conditions climate change might bring, reduce potential harms, or take advantage of new opportunities. Four adaptive measure categories were identified from the qualitative coding of the three municipalities: stormwater management, infrastructure investment and replacement, and drought considerations—i.e., initiatives pertaining to the municipality’s water quantity—as well as an ad hoc general sustainability category. Appendix B provides a table that includes examples and context related to considerations about what were considered adaptive measures in this context.




3.3. Public Trust Coding


While analyzing these documents and interviews, informants’ concerns about how climate change adaptation might affect their efforts to maintain public trust emerged as a common theme. Therefore, coding was also completed, addressing considerations that informants had related to building and maintaining public trust. Topics addressed included: assured reliance related to utility provision and statute compliance, ability to continue expected levels and quality of public service provision, transparency and honesty facilitating accountability about actions and spending, and positive expectations about behavior related to making responsible future investments. The initial actions coded for adaptive measures related to water management were recategorized where applicable to the municipalities’ ability to build and maintain public trust. Additional local government resources and documents were analyzed, and local government official interviews were reviewed to identify other actions related to public trust. Table 1 provides a summary of the codes related to building and maintaining public trust as well as the number of actions identified in each municipality that fit into these categories and subcategories. More detail about each of these actions is provided in the case study descriptions for each municipality provided in the next section.





4. Case Studies


4.1. Chambersburg


The county seat of Franklin County, Chambersburg boasts about its financial independence as the only “full-service” municipality in Pennsylvania, owning and operating all of its own utilities. It manages its own regional water system, regional sewer system, gas utility, and storm sewer utility, and has its own nonprofit electric utility. Its area is 6.58 square miles and it is 50 miles southwest of Harrisburg and 25 miles west of Gettysburg. The borough operates under a council-manager governance structure in which the chief administrative officer is the borough manager, and the borough council is elected by wards for four-year terms. Council is both the legislative and quasi-judicial branch of the local government and elects its own council president and vice-president. The mayor is elected separately and serves as the head of the borough police department and on council as a nonvoting member. Additionally, it operates its own paid and volunteer fire department, emergency services, a recreation department, municipal parking program, a residential rental inspection program, and public works program that actively works on downtown revitalization and neighborhood preservation programming (“Sustainability Comes to Chambersburg”). Chambersburg’s fiscal size is the 13th largest in the state, and it has the third highest revenue over expenditures [60]. Chambersburg views staying fiscally competitive as critical, describing a responsibility to keep taxes low while helping residents increase their quality of life [60].



Chambersburg completed fifteen actions related to public trust under the three categories of assured reliance, willingness to be transparent and honest, and positive expectations about future behavior. Chambersburg completed four actions under assured reliance. For “utility provision”, Chambersburg is the only borough to own and operate all of its own utilities, with the electric utility in particular being the largest in Pennsylvania [61]. Second, there are three actions for the subcategory of federal and state statute compliance: the Clean Water Act (CWA), the Safe Drinking Water Act (SDWA), and the Pennsylvania Right-To Know Law (Sunshine Law). Under the CWA, Chambersburg enacted a series of best management practices related to stormwater, created a Municipal Separate Storm Sewer System Department and stormwater utility fee (the “first of such municipal utilities” in Pennsylvania) in 2015, and created a Chesapeake Bay Pollutant Reduction plan to comply with statewide commitments [62,63].



Under willingness to be transparent and honest, Chambersburg completed four actions. The open access to information subcategory includes two actions. The first is Chambersburg borough’s definition of governmental transparency:




Transparent governance means that government officials act openly, with citizens’ knowledge of the decisions the officials are making. Availability of information on government policies and actions, a clear sense of organizational responsibility, and an assurance that governments are efficiently administered… we are committed to providing the public with as much information as possible.



[64]





Chambersburg also provides all town council agendas, resolutions, ordinances, and agreements on Microsoft Word documents that are directly accessible through their website. They include adopted local laws and other meeting minutes on the online database eCode360. Additionally, the Chambersburg borough provides the public with self-curated documents including frequently asked questions about the borough budget, borough goals, sealed bids and proposals for borough projects, and comprehensive planning documents. They provide the contact information of their borough secretary for specific inquires and contact information for the borough’s customer service center. In addition to their open access to information, they also have a defined effort to communicate information. They have a comprehensive website that has contact information for local government officials for addressing citizens’ needs, and their local office is open to the public during regular business hours.



The category of positive expectations about future behavior had seven actions. First, the subcategory providing adequate water supply had two actions. One was discussions about building storage behind their current water supply from Long Pine Reservoir. As one official explained, “drought has public concern”; these discussions return every two to three years after fluxes in weather and climate lead local officials to ask citizens to voluntarily conserve water. Chambersburg also integrated water conservation into the design of their distribution system and provided residents with educational resources about personal consumption habits for water conservation. The subcategory infrastructure investment covers Chambersburg’s water infrastructure investments and their government officials. First, their Capital Improvement Program frequently upgrades existing water infrastructure to account for potential growth and community use. The 2019 proposed budget describes the 2017 Street Repair Project as repairing pipes while streets are paved. It also allocates $3,450,000 for improving water infrastructure [65]. Second, in terms of staff, Chambersburg looks to hire “educated and experienced” local government officials. Chambersburg officials claim their financial standing, competitive salaries, and good quality of life attracts qualified candidates. They invest in personal development for staff like the borough manager. Chambersburg has completed three actions in this subcategory of “sustainability mindset”. First, in the 2008 Comprehensive Plan, Chambersburg adopted keystone principles and criteria for growth, investment, and resource conservation under their Community Development Policy, which included broader sustainability initiatives. It states, “these principles and criteria were designed to support a coordinated interagency approach to fostering sustainable economic development and conservation of resources through the state’s investments in communities” [66]. Second, Chambersburg has obtained the gold level certification through the Sustainable Pennsylvania Community Certification program, a voluntary performance program. Finally, Chambersburg initiated and implemented an inter-municipality agreement with Hamilton township for their MS4 program and plans to expand it to surrounding municipalities.



When asked about climate change, the Chambersburg interviewees’ reactions varied from “I cannot answer that” to acknowledgement that it is a threat. Acknowledgement of climate change or discussions about its effects have not been translated into actions specifically addressing climate change adaptation. For example, one official stated “[we] recognize it’s happening but it hasn’t changed much of our day-to-day”. The justification for this lack of activity follows several interrelated steps. First, the obligation to limit the use of public resources for actions that will clearly address only the immediate concerns of residents means “practicality is imperative… [you must] explain what is going on and [why] money is put towards it” and “too much governance drives up cost and inefficiency”. Second, there is a perception that explicit climate change adaptation will not address these concerns. There is a sense that Chambersburg is in a “great” position to deal with climate change and that “[it is] not an urgent problem….[we] can’t predict what [problems] you’re going to have” and we are “not near the coast”. Third, there is a sense that officials will therefore not be able to justify making explicit climate change adaptation efforts: “You need to show them [the public] the need for this”, but “government is forced to be reactive” because they can’t act on what they “think may happen…and be wrong.” Furthermore, “people come when issues arrive”, and climate change “doesn’t come up” from residents.




4.2. Carlisle


The county seat of Cumberland in the borough of Carlisle is located 26 miles southwest of Pennsylvania’s state capital, Harrisburg. It sits at the intersection of I-81 and the Pennsylvania Turnpike, making it an important transportation hub. The borough is a home rule municipality, having voted to take authority from state laws to its local charter, giving the borough full fiscal and budgetary control [67]. Through their charter, officials operate under a council-manager governance structure, comprised of a mayor and six councilors elected at-large for four-year overlapping terms. The borough’s water management is integrated into their water department within borough administration. There is no separate water or municipal authority [68]. Carlisle is in very good financial shape, with the second highest bond rating possible (Aa1), allowing it to float bonds to make investments. In 2017, Carlisle issued 2017 Series A ($9,775,000) and 2017 Series B ($14,885,000) bonds to support capital improvement projects. Officials also adopted new financial policies for ratios relating to debt versus assessed value, debt service versus expenditures, and fixed cost burden [67]. In terms of their budget, the “…Borough follows the GFOA (Government Finance Officers Association) recommendation of maintaining strong overall fund balances and net position. The Borough has targets for its more significant funds: general (25%), water (25%), sewer (50%), solid waste (25%), and parking (50%). Finally, Carlisle also has received a Certificate of Achievement for Excellence in Financial Reporting for the years 2010–2016.



Carlisle completed thirteen actions related to public trust under the three categories of assured reliance, willingness to be transparent and honest, and positive expectations about future behavior. Carlisle completed four actions under assured reliance. While Carlisle is not a fully self-sufficient borough, it provides water, sewer, and trash services. The borough governs these utilities due to their home rule status. For the subcategory federal and state statute compliance, Carlisle complies with the CWA, the SDWA, and the Sunshine Law. Under the CWA, Carlisle created a Municipal Separate Storm Sewer System Utility in 2017, enacted a stormwater utility fee that began in July 2019, and implemented a Chesapeake Bay Pollutant Reduction plan. Under SDWA, they created a Source Water Assessment in 2017.



Carlisle completed four actions for willingness to be transparent and honest. There are two actions for the subcategory of open access to information. The first is provision of borough meeting minutes, policies and procedures, board and commission details, ordinances, codes, budgets, comprehensive plans, summaries of public meetings, etc., through their website. Carlisle also communicates information with a comprehensive website and contact information for local government officials. The local office is open to the public during regular business hours. Additionally, Carlisle created the position of Public Information Coordinator in July 2017 to increase transparency and keep open lines of communication with its citizens.



For positive expectations about future behavior, Carlisle completed six actions. The subcategory providing adequate water supply includes two actions. The first is the use of data to maintain an adequate water supply for residents. Local officials feel that there may be a point when significant access to surface and groundwater resources will no longer be available. They use data on available groundwater to track the amount of rain Carlisle receives in a year and past weather history to predict future trends. Second, Carlisle’s water treatment plant exceeds EPA standards, and their water treatment plan earned the Phase IV Excellence Treatment Award because the plant was continually updated to optimize performance [69]. Under the subcategory “infrastructure investment” Carlisle completed two actions. First, Carlisle created a five-year capital improvement plan through 2023, and their 2019 budget describes their commitment to invest $30–50 million in the next fifteen years [68]. Officials have also made efforts to expand their employee base as needed, such as a new Public Information Coordinator position to communicate with the public more effectively.



Carlisle has completed two actions for community sustainability. First, as stated in their 2018–2019 goals, they have assigned borough staff to find options for renewable energy for borough consumption as well as ways to implement renewable energy around town, stating that “…their overall strategy is to pursue options to use renewable energy for Borough energy and consumption… for example charging stations for electric vehicles” [68]. Next, Carlisle has revitalization plans developed for three Carlisle brownfield sites: Carlisle Tire and Wheel, International Automotive Components Group (IAC), and Tyco. Grant money from the US Environmental Protection Agency was awarded to redevelop these sites. In the Carlisle Borough’s Brownfields Area-Wide Plan, it states that




…the Carlisle Community is taking a proactive role in rebuilding their economy through redevelopment of the three brownfield properties. Carlisle Borough and their many partners embarked on a multi-phased planning effort which first resulted in the preparation of the Carlisle Urban Redevelopment Plan (CURP). One of the first recommendations of the CURP effort was the pursuit of funding from the U.S. EPA’s Brownfields Area-Wide Planning program.



[70]





When the interviews were conducted, Carlisle was not explicitly pursuing climate change adaptation actions. Interviewees stated, however, that they “are considering climate change in our infrastructure decisions” and that “it’s thrown around”. One also expressed that the borough’s old pipe infrastructure was “clearly affected by changes in climate”. But when asked more specifically about how climate change influenced their water management considerations, they responded, “I really can’t answer that”, “no one really talks about it”, and “no one knows what it is going to be”. Similar to Chambersburg, lack of demand from the general public and the borough’s commitment to using public funds in response to threats of immediate public concern were restricting action. One official described that investment cannot be justified until something happens, because “the American psyche is reactive”. The interviewees in Carlisle also emphasized that they felt limited by their interactions with the state and federal government, with one asking that other governments “lead, follow, or get out of the way”. These relationships were described as the biggest challenge officials experienced related to water management generally, because policies dictated to them were restrictive and difficult to fund. This lack of support extended to assistance with climate change, where “there are zero resources available”.




4.3. Gettysburg


The Gettysburg borough (population 7700) is the seat of Adams County. It has seven council members elected to four-year terms and elected in staggered years. Two council members are elected from three wards and the seventh council member is elected at-large. The mayor is elected for a four-year term. The Gettysburg borough manager is appointed to the position by the borough council and takes care of the borough’s day-to-day business. The manager operates under the direction and official actions of the council and is responsible for directing and supervising the daily work of the administrative staff and coordinating the activities of all municipal departments. The Gettysburg Municipal Authority (GMA) provides a “safe, adequate, reliable, and cost-effective supply of water” to all of Adams County, while “planning for future growth” without the direct oversight of the local borough council. The GMA makes autonomous decisions pertaining to Gettysburg’s water and sewers [71]. Gettysburg has a large tourism industry, and its economy is centered on its Civil War history [72]. However, this does not mean Gettysburg has financial stability. According to the 2019 budget, Gettysburg has “$6,009,257 in projected revenues, with $7,016,642 in projected expenditures” [73].



Gettysburg completed ten actions related to public trust under the three categories of assured reliance, willingness to be transparent and honest, and positive expectations about future behavior. Gettysburg had four actions for assured reliance. First, for utility provision Gettysburg provides all basic utilities except electricity. The GMA runs the water and sewer functions “independently” without the oversight of borough council. The borough council maintains control of the stormwater utility. Under federal and state statute compliance, Gettysburg complies with the CWA, the SDWA, and the Sunshine Law. Under the CWA, Gettysburg created a Stormwater Authority to administer and assess fees to maintain the borough’s storm sewer system. Officials also stated their intent to create a stormwater utility fee [74].



Gettysburg completed two actions for willingness to be transparent and honest. The subcategory of open access to information includes Gettysburg’s public meeting minutes, agendas, pending and archived resolutions, ordinances, budgets, audits, and comprehensive plans directly accessible through their website. Additionally, Gettysburg has made a defined effort to communicate information. Their website provides contact information for local government officials, efforts to communicate with residents through social media are being expanded, and the local office is open to the public during regular business hours.



For positive expectations about future behavior, Gettysburg completed four actions. Providing adequate water supply included two actions. First, as mentioned, the independent GMA can address questions about Gettysburg’s growth and development without oversight. Because of this role, the GMA has been considering the implementation of a “big pipe” water main interconnection between the GMA and York Water Company since 2006. The GMA and borough council debate over whether Gettysburg will maintain an adequate water supply. Several factors are discussed, including resource access exacerbated by change in climate, growth and development in the area, and rising water costs. Within these discussions, climate change is considered a potential reason for the merger with York Water Company. These climate change considerations were raised by those on the independent GMA, but these concerns are not echoed by other local government officials. Local government officials say the big pipe discussions are strictly about growth, development, and water resources in the borough.



The second action is the GMA’s focus on adding capacity for potential well failures, contamination, and reduction of creek flows. Advocates for the big pipe on the GMA board cite a 2015 incident in neighboring New Oxford. On June 15, Miller Chemical and Fertilizer experienced what the emergency services director called the worst fire he has seen in the area. It took more than 300 firefighters from fifteen companies to extinguish. Because of the resulting heightened levels of suspended solids and nitrates amplified by heavy rains, New Oxford shut down their water supply from the south branch of the Conewago Creek. Over 10,000 fish died, and the water was red and frothy. However, New Oxford had a pipe interconnected with York Water Company that they used for two months until the south branch system was ready for service once again [75]. The GMA would like to build similar capacity for instances like these.



Gettysburg completed one action for infrastructure investment. Gettysburg allocates funds to upgrade infrastructure through their Capital Improvement Plan, which outlines their schedule for improvements and costs [73]. The GMA has also been awarded grants for repairs. In 2009, the GMA received $5 million from the H2O PA Act, which provides grants to municipalities or municipal authorities to assist with the construction of drinking water, sanitary sewer, or storm sewer projects [71].



For community sustainability, Gettysburg completed one action. Together with Cumberland Township and Straban Township, they approved a resolution that approves the adoption of the Central Adams Joint Comprehensive Plan. Although it is not a regulatory document, it provides guidance for Central Adams’ land use, development, water and sewer infrastructure, and water access. It also uses broader systems thinking principles and incentivizes inter-municipality collaboration strained by growth. It states,




Primary Designated Growth Area (DGA)… Development within these areas should focus on accommodating the bulk of the Region’s future population growth and economic development activities…. This plan seeks to build upon the notion that Gettysburg Borough and the built areas within Cumberland and Straban Townships along the roadways leading out of the Borough are the core of the Central Adams community, and should remain so into the future.



[76] (p. 40)





When describing the intermunicipal agreement, government officials talked how it was important to partner with surrounding communities because they share the same resources.



Like Chambersburg and Carlisle, Gettysburg was not explicitly working on climate change adaptation. Similarly, interviewees described that “society is reactionary”, climate change is “not a topic that comes up”, that climate change “is not urgent” and “no one is concerned”, and that “all other issues take a front seat to climate change”. One interviewee stated that the “only way people are going to wake up is economics”, while another argued that “it’s not certain enough” and that they stick to water availability instead because it is “a better financial argument”. The lack of clarity about actions was also reflected in the comment that “we are as educated as you can be”, but “we don’t know what’s going to happen till it’s here”. Still, there was confidence that “we are small but proactive…[and will] evolve to meet the challenge”. The Gettysburg interviewees particularly emphasized the political risks associated with explicitly pursuing climate change adaptation. Interviewees described climate change as a “stigma” and “politically unpalatable”. This perception limited willingness to engage with the issue: “[it’s] a political issue…the debate buries it” and “climate change is controversial...this is Trump country… I avoid it”.





5. Discussion


The three case studies detailed here provide some insight into the considerations that shape governance related to climate change adaptation in small boroughs in central Pennsylvania. The analysis found that each of these boroughs pursued many strategies for building and maintaining public trust. All of them pursued assured reliance through utility provision and meeting state requirements; demonstrated willingness to be transparent and honest through providing open access to information and making efforts to communicate information; and tried to fulfill positive expectations about behavior through providing an adequate water supply, making infrastructure investments, and pursuing community sustainability. A closer look at water management practices through document analysis and interviews shed light on the relationship between these considerations regarding public trust and these local government’s efforts related to climate change adaptation.



None of the three boroughs explored in this analysis were creating integrated climate change adaptation plans, or even pursuing individual water management actions, that they explicitly described as climate change adaptation. However, through the lived experience of navigating challenges associated with adapting to meet their locality’s water needs and maintaining the public service standards they felt that residents demanded and deserved, these boroughs made considerations and took actions that were consistent with climate change adaptation. For example, Chambersburg built additional freshwater storage in response to growing concerns about drought, Carlisle adopted technology that could track current groundwater resources and predict future availability, and Gettysburg was proactively pursuing building a “big pipe” that would provide an alternative source of water after having witnessed a crisis in neighboring New Oxford. In discussions about their work, officials also articulated perspectives that were consistent with building up capacity to handle future risk. One in Chambersburg suggested it is the local government’s obligation to make sure “first and foremost, that they are well funded and looking to get ahead of the curve”, directly connecting the borough’s insistence on financial pragmatism with future capacity. In Carlisle, one official emphasized that “your grandchildren will thank you” if you invest in the borough, and in Gettysburg one described that officials were trying to build the “overall package” for sustainability and create “preparedness to deal with the unforeseen”. These sorts of considerations go beyond reactive spontaneous adaption to existing changes in natural systems [19,20] and towards the kind of proactive foresight and flexibility that is more characteristic of anticipatory governance [77].



Given these examples, the most striking aspect of the interviews was the extent to which some officials denied that climate change adaptation was actually occurring in their boroughs. While the desire to do their jobs effectively and uphold residents’ trust in their local government could drive adaptive behaviors, it seemed to also repress their willingness to claim credit for having done so. This “paradox of public trust” highlights the potential importance of developing climate information that is tailored to support “adaptation by stealth” in communities where the public is skeptical of climate change actions [23]. However, it also raises concern that some public officials might dismiss such information if it is seen as a product designed for climate change adaptation, not use it to its full potential, or may simply not look for it at all if they have convinced themselves that climate adaptation is something their locality will not support. This might help to explain why a number of interviewees expressed that little is known about future conditions, even though the widespread availability of climate information and its lack of use are common observations in the literature [23].



Similarities and differences in the reasoning underlying these boroughs’ lack of focus on climate change adaptation were also revealing. All three boroughs shared common assumptions that they were obligated to devote public resources to actions clearly addressing the immediate concerns of residents, and that they could not justify climate change adaptation because the threat of climate change has not yet met that threshold. In addition to this logic of inaction, Carlisle showed a lack of external support for action, and Gettysburg highlighted the political risk of publicly addressing climate change. Such observations provide insight into addressing both the mentalities [78] and the cultural and economic conditions shaping the everyday experience of what climate change policy looks like in practice and what changes need to take place to make it more impactful [25]. Outreach and policy efforts to encourage more climate change adaptation could be targeted to address this logic of inaction at several points: funding could be used to stimulate proactive measures not immediately of interest to residents, emphasize the relevance and immediacy of the impacts of climate change so that residents are more likely to perceive that they are being personally affected, amplify existing public interest in climate change adaptation to public officials, and illustrate ways in which climate change adaptations address immediate, existing everyday public service provision challenges or emerging threats. Regarding Carlisle and Gettysburg’s specific concerns about lack of support and the role of politics, state or federal programs could provide both resources and political cover. All three boroughs complied with the three statutes investigated. Their residents may not necessarily know what statutes their local government is supposed to comply with, but they can trust that their local government is acting in compliance with existing laws. State or federal requirements would help relieve the pressure of climate change adaptation, acting as a political fault line in local politics and making adaptation into a matter of compliance. Even without regulation, financial support in the form of a targeted adaptation block grant program or similar strategy could encourage proactive measures free from concerns over the wise use of local tax revenue and provide political cover to local officials who need to justify these actions to their constituents.



These comparative insights also provoke a number of questions for future research. In what ways does it matter whether or not local officials perceive that their actions are driven by climate change adaptation purposes? Is it more the allocation of public funds or the political stigma associated with the term climate change that actually presents a barrier to action? Additionally, different conditions might influence the extent to which adaptation becomes a political issue. For example, Gettysburg officials were particularly wary of the political impact of pursuing climate change. This might be because water management is an issue with more intense public scrutiny in Gettysburg, as interviewees thought there was “lots of public interest in water policy” and that the issue featured several interest groups. And finally, what strategies might there be for communicating with the public about local climate change adaptation to ensure that climate change adaption supports the cultivation of public trust rather than undermines it?




6. Conclusions


Through document analysis and interviews with city officials, this study found evidence that concerns about managing public trust shape considerations about climate change adaptation policy related to water management in three local governments in central Pennsylvania. Chambersburg, Carlisle, and Gettysburg were all pursuing actions and making considerations about water management that were consistent with climate change adaptation. These actions were tied to public officials’ efforts to maintain the trust of the public by pursuing the best interests of residents, addressing immediate concerns that residents had, and making future investments for the good of the community. Despite these efforts, at the time of the interviews, none of the municipalities were explicitly working on climate change adaptation, and many of the officials interviewed denied that their work was associated with climate change. This was true for both spontaneous adaptations that were reactively addressing threats as they emerged and more proactive anticipatory considerations that were more consistent with the goal of building in greater flexibility and capacity to address future risks.



These interviews pointed to the presence of a paradox of public trust surrounding the pursuit of climate change adaptation in communities like these. Public officials want to act proactively and adaptively in the name of upholding the public’s expectations, and climate change is on some of these local government officials’ radars. However, the perception that explicitly pursuing climate change adaption is not yet in the public’s interest blocks the recognition that adaptation is already happening and constrains these local governments’ full capacity to pursue further adaptations. Two suggestions were provided for those interested in addressing this paradox. The first was countering the logical steps that officials followed to reach the conclusion that they cannot justify climate change adaptation. The second was the potential for the state and federal governments to simultaneously address resource and political concerns through a block grant or similar program that provides direct funding for proactive climate change adaptation that is less dependent on local government tax revenue.



Overall, as these communities experience the effects of climate change more and more, this work will become more pressing. Local governments cannot solely carry the burden of preparing their constituencies for climate change. Other levels of government and organizations will need to identify ways to facilitate and amplify actions local governments are taking that represent adaptative responses to changing conditions. However, for these efforts to fully enable, empower, and unlock local governments’ capacity to combat global climate change, they will need to be attuned to the fundamental considerations about governance held by local governments, such as cultivating and maintaining the trust of their residents.
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Appendix A. Boroughs as Local Governments


Local government structure in the United States is very complicated, but it is particularly complicated in Pennsylvania due to its Commonwealth status. In Pennsylvania, local governments are referred to as municipalities. This includes boroughs, cities, home-rule municipalities, first-class cities, second-class cities, and townships. Boroughs can elect to become home-rule boroughs, in which the borough incorporates under its own charter. Home-rule designation means that the municipality no longer operates under the borough code; however, most home-rule boroughs retain the name “borough” in a ceremonial sense. For the purposes of this study, the boroughs included have been empowered with all of the decision-making authority and independence that many cities have in Pennsylvania and other parts of the United States.
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Table A1. Summary Explanation of Adaptive Measure Categories Used.
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	Adaptive Measure Category
	Description
	Example
	Why Is It “Adaptive” in Central Pennsylvania?





	Stormwater Management
	Stormwater management is employed to eliminate or reduce the impacts of stormwater runoff. The implementation of Best Management Practices is required under the Clean Water Act’s National Pollutant Discharge Elimination System (NPDES) Program. It is enforced by the Pennsylvania Department of Environmental Protection.
	Chambersburg is subject to the Clean Water Act, 33 U.S.C. Section 1251 et seq. (“the Act”) and Pennsylvania’s Clean Streams Law, as amended, 35 P.S. Section 691.1 et seq. NPDES permit since 2004. Due to this provision, they have implemented a series of Best Management Practices, including the implementation of the Rhodes Drive Bio-Retention Basin.
	Climate change creates more intense and frequent storms, which amplify stormwater runoff. Best Management Practices for stormwater treatment, e.g., permeable pavement, green roofs, bio-retention basins, etc., provide ways to adapt to changes in precipitation patterns and average temperatures. Specifically, bio-retention basins use landscaped depressions, shallow basins, and vegetation to treat on-site stormwater runoff.



	Infrastructure Investment/

Replacement
	Pennsylvania towns are facing significant challenges with their aging infrastructure. This adaptive measure assesses whether municipalities are investing in their future water infrastructure and replacing their decaying pipes.
	Carlisle, in their 2019 Annual Budget, describes how their commitment to invest $30–50 million in the next 15 years will help begin to address the problems with their deteriorating sewer collection system.
	Carlisle created a Capital Improvement Plan and committed funds to address the deteriorating water distribution system. Due to the effects of climate change, namely extreme variations in temperature and an increased severity and frequency of precipitation events, there will be an increased strain on already aged infrastructure.



	Drought Considerations
	This adaptive measure centers around whether local governments are adapting and preparing for changes in access to water resources. Termed “Drought Considerations”, it focuses on questions of drought for its constituencies.
	The independent entity, Gettysburg Municipal Authority (GMA), has been considering the implementation of a “big pipe” water main interconnection between the GMA and York Water Company since 2006. Climate change considerations were raised by those on the independent GMA, but these concerns are not echoed by other local government officials. The other local government officials say the big pipe discussions strictly have to do with growth, development, and water resources in the borough.
	The main reason for debate among GMA board members and the borough council about the “big pipe” is about whether Gettysburg will maintain an adequate water supply. While several factors come into play, it is noteworthy that, within these discussions, climate change is considered a potential reason to for the merger with York Water Company. Gettysburg is trying to consider current and future climate change realities in their water management.



	Ad Hoc Sustainability
	This category is reserved for all other actions that local government officials referred to in their interviews that did not fit any of the other categories but contributed to the system’s adaptive capacity.
	Chambersburg obtained the Gold level certification through the Sustainable Pennsylvania Community Certification program.
	The Sustainable Pennsylvania Certification helps municipalities become recognized when applying for grant monies from the Pennsylvania Department of Community and Economic Development. The certification focuses on municipal operations, policies, and practices and is designed to serve as a forum to share best practices with the hope of creating a more sustainable Pennsylvania.
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Table 1. Summary of building and maintaining trust coding.
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Coding Categories

	
Actions in Each Borough




	
Chambersburg

	
Carlisle

	
Gettysburg






	
Assured Reliance 1

	
9

	
6

	
8




	
Utility Provision

	
6

	
3

	
5




	
Meeting State Requirements

	
3

	
3

	
3




	
Willingness to be Transparent and Honest 2

	
4

	
4

	
2




	
Open Access to Information

	
2

	
2

	
1




	
Effort to Communicate Information

	
2

	
2

	
1




	
Positive Expectations about Behavior 3

	
7

	
6

	
4




	
Providing Adequate Water Supply

	
2

	
2

	
2




	
Infrastructure Investment

	
2

	
2

	
1




	
Community Sustainability

	
3

	
2

	
1








1 Assured reliance: Will local governments provide the services that are expected from them? In the case of water management, this means providing utilities and meeting state and federal requirements, statutory and non-statutory. 2 Willingness to be Transparent and Honest: Will local governments serve their constituencies with transparency and honesty? Will they actively provide open access to information, meeting residents where they are? Is the information attainable and digestible? Is there a defined effort to disseminate information to the public? 3 Positive Expectations about Behavior: Will local governments provide for residents’ basic necessities? In the case of water management, this means providing adequate water supply, investing in infrastructure, and investing in long-term projects that improve community health and resilience.
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