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For over two decades, the use of lead fishing tackle has been a controversial topic 

among the New Hampshire (NH) angling community. In 2013, NH Senate Bill 89 

was passed (effective June 1, 2016) to ban the sale and freshwater use of lead sinkers 

and lead jigs weighing one ounce or less. Likewise, various non-regulatory strategies 

such as raising awareness of the upcoming law and incentivizing voluntary change 

are being explored by state agencies and local non-profit organizations to reduce the 

use of lead fishing tackle. These action categories (i.e. regulatory vs. non-regulatory) 

are not exclusive, and the most effective and realistic approach to promote behavior 

change may involve a combination of strategies. In this study, both general 

freshwater and bass angling groups were identified as important populations of 

anglers to target in marketing. Using the Theory of Planned Behavior (TBP) to 

structure conceptualization and research focus, this thesis uses a mixed mode method 

to understand NH anglers, with a specific focus on freshwater anglers.  Specifically, 

the target behavior is purchasing non-lead tackle.  To better understand motivations 

and barriers to purchasing non-lead fishing tackle, fifteen key informant interviews 

were conducted, followed by a random sample survey sent to 6,000 NH anglers.  The 

survey produced significant findings such as the importance of addressing 

conservation benefits to the angling community. Likewise, these findings will help 

influence New Hampshire anglers’ willingness to comply with the lead tackle ban 

and use alternatives. This thesis applies theory driven research and findings to the 

framework of community-based social marketing (CBSM) to create effective, 

empirically supported strategies for marketing to make it easier for anglers to switch 

to lead alternatives immediately.  The strategies are presented as 19 

recommendations to promote conservation through lead alternative tackle purchases. 

Implementing this research supports project partners’ advancement in reducing the 

impacts of lead fishing tackle in New Hampshire and encourages compliance under 

SB89 by June 2016. 
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Chapter I : Introduction 

 

 Fishing is a popular form of recreation, as there are approximately 228,000 

anglers estimated to fish in a given year in the state of New Hampshire (American 

Sportfishing Association, 2013).  This high population of anglers not only influences 

the state’s economy, but also wildlife, particularly New Hampshire’s threatened loon 

population. In over two decades, significant attention has been directed towards 

examining and addressing the environmental impacts of lead from fishing tackle by 

those interested in protecting the health of humans, wildlife, and ecosystems; some of 

which are state agencies that manage fish and wildlife resources, and state and/or 

regional non-profit conservation and environmental research organizations.  

 The topic of lead in the environment from fishing tackle is also highly 

controversial among New Hampshire stakeholders due to multiple barriers associated 

with switching to non-lead tackle such as cost, or more commonly, skepticism of the 

claimed impacts of lead fishing tackle from environmental organizations. Consequently, 

strong and conflicting public opinions about the use of lead fishing tackle make 

decision-making and communication surrounding these issues particularly challenging 

for these agencies. Given these issues there is a clear need for social science research 

using community-based social marketing (CBSM), which can provide an empirical 

understanding of these complex social dynamics to inform the creation of more 

effective outreach and education strategies to reduce the use of lead tackle. 
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1.1 A Background on the Impacts of Lead Use  

 

Lead can be introduced into the environment from multiple sources including 

surface runoff; atmospheric deposition associated with the burning of coal, oil, and 

waste; release of contaminated tailings from mining and smelting activities; the 

application of products containing lead; and through the loss of lead objects, such as 

lead shot and fishing weights (Scheuhammer & Norris 1995). Lead (Pb) is one of the 

easiest metals to extract and produce and has been used by societies for numerous 

purposes at least as far back in time as the Roman Empire (Pattee & Pain 2003; 

Hernberg 2000; Goddard et al. 2008). The use of lead for fishing net sinkers dates back 

to 3300–1200 BCE (Galili et al. 2002), and lead used for ammunition developed in the 

14th century. As far back as 1831, medical observations of Tanquerel Des Plances 

described human lead poisoning (Pokras & Kneeland 2009). In comparison to the 

historical effects of lead poisoning in humans, the hazard of lead fishing sinkers to 

wildlife has only recently been acknowledged (Pattee & Pain 2003).  

Lead in the form of fishing lures, sinkers, jigs, lead core fishing line, downrigger 

cannonballs, and weights on a wide variety of fishing traps and nets can be introduced 

into aquatic environments when an angler loses fishing gear due to accidental or 

intentional breakage (Goddard et al. 2008). The amount of lead fishing tackle lost 

through recreational and commercial fishing activity is not known, but some reports 

suggest that loss of lead fishing tackle in aquatic environments can be significant (e.g., 

Scheuhammer & Norris 1995). The production of lead fishing tackle continues today, 

and the US Geological Survey (USGS) estimates that roughly 10% of lead products 

produced in the US is used for sporting purposes (Guberman 2007). Lost lead fishing 
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tackle is thought to be relatively stable, with the potential to remain intact for decades to 

centuries (Sporting Arms and Ammunition Manufacturers’ Institute 1996). 

 Fish can sometimes ingest fishing tackle when hooked by anglers. Lost fishing 

hooks and associated fishing tackle may arise due to an angler breaking the line with a 

fish on, or leaving deeply set hooks in the fish to reduce injury (Cooke et al. 2001). 

However, most reported mortality associated with fishing tackle is not related to the fish 

being exposed to the lead material used in the fishing tackle, but rather due to the extent 

of injury, blood loss, exposure to air, and exhaustion during handling to remove the 

hook (Cooke et al. 2001). More significant is a larger body of research on the impacts of 

lead fishing tackle on bird species that ingest fishing tackle lost or abandoned along 

banks or in water bodies (Goddard et al. 2008), or from the ingestion of fish that have 

already swallowed lead tackle as bait. 

There have been many reports indicating that lead fishing sinkers and jigs have 

contributed to lead poisoning mortalities in a number of aquatic birds, particularly mute 

swans (Cygnus olor), whooper swans (Cygnus cygnus), Canada geese (Branta 

canadensis), mallards (Anas placyrhynchos), brown pelicans (Pelecanus occidentaiis), 

and common loons (Gavia immer) (Pokras & Chafel 1992; Scheuhammer & Norris 

1995). Concern about lead poisoning in birds from lead weights emerged as a 

significant issue during the 1970s when mute swan populations declined in Britain 

(Sears 1988). This eventually resulted in the banning of the sale and use of most lead 

fishing sinkers in the United Kingdom in 1986 (Pattee & Pain 2003), and studies 

confirmed that fewer mute swans were poisoned by lead following the ban (Sears & 

Hunt 1991). Swans in the Thames River Valley also showed substantial declines in 
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blood lead levels after the ban, but 60% of swans sampled still had raised blood lead 

levels (Perrins et al. 2003). 

In North America, the hazard of fishing tackle to common loons was reported in 

the early 1990s (Pokras & Chafel 1992). During this time, necropsy of common loons 

examined in New England found that lead poisoning from ingested fishing sinkers 

accounted for about one-half of the known mortality in adults during the breeding 

season (Pokras & Chafel 1992; Sidor et al. 2003). In areas of the United States where 

there are both loon populations and recreational fishing, lead poisoning from ingesting 

lead sinkers has accounted for 10–50% of recorded loon mortality (Loon Preservation 

Committee 2014). 

Since 1975, the Loon Preservation Committee (hereafter referred to as LPC) has 

responded to concerns about a declining loon population and the effects of human 

activities on loons to restore and maintain a healthy population throughout New 

Hampshire. During the summer of 2010 alone, LPC staff and volunteers collected 11 

loons that died from ingested lead fishing tackle—specifically, lead sinkers and jigs 

(weighted hooks) weighing 1 oz. or less, the highest number LPC has ever recorded 

(Loon Preservation Committee 2014a). The loss of loons to ingested lead fishing tackle 

has had a large negative impact on New Hampshire’s small loon population.  

  The life history of New England’s common loon is characterized by low rates 

of natural adult mortality, delayed maturation (average age of first breeding is 6-7 

years), and low productivity (an average of about ½ a chick per pair, per year in New 

Hampshire) (Loon Preservation Committee 2014a). Adult survival is an important 

factor influencing the growth and viability of New Hampshire’s loon population; 
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therefore, limiting adult mortality is of prime importance to the continued viability of 

loon populations. The combination of lead tackle as the largest source of known adult 

mortality and the critical importance of adult survival for loon population growth make 

lead tackle the largest quantifiable factor limiting the recovery of New Hampshire’s 

loon population. Knowing this, the LPC has recognized and supported the need for 

extended research in the social sciences to advance community level outreach and 

education to safeguard loons and other wildlife species affected by lead fishing tackle in 

New Hampshire.  

Similarly, reports in Michigan, Minnesota, Ontario, and on Lake Erie in New 

York have shown that 40%, 17%, 27%, and 30%, of dead adult loons were likely 

poisoned by lead (USFWS 1999). In their review, Scheuhammer & Norris (1995) stated 

that birds generally ingest lead fishing weights that are 57 grams (2 ounces) or less, 

although ingestion of larger sinkers has been documented in the common loon (Goddard 

et al. 2008). Accordingly, the harm from fishing weights to waterbirds seems to 

primarily involve smaller lead fishing weights used by recreational anglers 

(Scheuhammer & Norris 1995) and not larger weights or downrigger cannonballs. 

Based on the recovery of fishing weights associated with other fishing tackle (i.e., 

swivels and hooks), some birds such as the common loon may be ingesting lead fishing 

weights as a byproduct of ingesting the bait attached to the fishing tackle (Stone & 

Okoniewski 2001). Once ingested by a bird, the lead object, if retained within the 

gizzard, will be ground down and, combined with the effect of the acidic conditions in 

the digestive tract, result in the lead being released and absorbed into the bird's tissues 

(Scheuhammer & Norris 1995).  
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Loons are not the only bird species in the US to be affected by lost lead fishing 

tackle; more than 30 species in at least ten states have reportedly suffered mortality as a 

result of lead fishing tackle ingestion (Nadis 2001). These species include swans, 

pelicans, geese, ducks, cranes, herons, and eagles. However, while the problem affects 

many bird species, loons are the most heavily impacted, followed by brown pelicans 

(Franson & Smith 1999). The five states with regulations in place all declare the 

common loon as their primary purpose for a ban, while also recognizing benefits for 

other waterbirds. Regulations are state-wide in Massachusetts on the use of lead sinkers 

and jigs weighing one ounce or less, where enforcement is primarily done by 

performing random checks on anglers.   

 Little information about angler attitudes and compliance with lead tackle and 

fishing weight restriction is available in New Hampshire or the other areas where 

regulations exist. Officials in Maine, New Hampshire, Vermont, and New York have 

stated that regulations are too recent for compliance data to be obtained (Rattner et al. 

2008). One study in New Hampshire has suggested that common loon mortalities from 

lead tackle saw a 39% reduction after the ban in 2005, which specifically restricted the 

use of lead sinkers weighing one ounce or less, and lead-headed jigs measuring less 

than one inch in length (including the hook) in all freshwater in New Hampshire (Vogel 

2005). However, biologists from the LPC feel this is still not enough to protect the loon 

population as rates of lead mortalities were beginning to increase once again.  
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1.2 Efforts to Reduce Impacts of Lead Fishing Tackle  

It has taken nearly two decades to secure protection for loons and other bird 

species from lead fishing tackle. Legislative efforts to protect the New Hampshire loon 

population date back to 1994, when Senator Jeb Bradley (R-Wolfeboro) and Rep. Rose 

Marie Rogers (D-Rochester) sponsored the first bill (HB 1527) to restrict the sale and 

freshwater use of lead fishing sinkers and jigs. However, opponents defeated that bill, 

and in 1998, Rep. Jeb Bradley and the late Senator Carl Johnson sponsored a bill (HB 

1196) to prohibit the sale of lead fishing sinkers and lead jigs in all fresh waters of the 

state and to establish a lead education program concerning the effects of lead on loons 

and other water birds and wildlife. Unfortunately, that bill’s protective standard was 

greatly reduced by the Committee of Conference resulting in a bill that only banned the 

use of lead sinkers weighing one ounce or less, and lead jigs measuring one inch or less 

including the hook, on NH’s lakes and ponds (Loon Preservation Committee 2014a). 

This legislation took effect in 2000. 

In 2004, Sen. Johnson sponsored subsequent legislation (SB 487) to restrict the 

use of these tackle in all freshwater in New Hampshire, which took effect in 2005, and 

the sale of these tackle was restricted beginning in 2006.  By 2011, it had become 

apparent that opponents’ efforts to limit the 1998 bill’s restriction on lead jigs had 

reduced SB 487’s protective standard. However, the sinker standard was effective in 

reducing lead mortality (Loon Preservation Committee 2014b).    

Lead fishing sinkers and jigs caused nearly half (49%) of known New 

Hampshire adult loon mortality between 1989 and 2011, and many of these lead-related 
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deaths were due to legal lead jigs. Figure 1 shows an analysis done by the Loon 

Preservation Committee comparing pre- and post-restriction periods (1989-1999 vs. 

2000-2011). They found that the rate of lead fishing tackle mortalities in New 

Hampshire loons fell subsequent to these restrictions; however, this reduction has not 

been large enough to protect the loon population, and recently (2006-2011) rates of lead 

tackle mortalities have begun to rise once again.  

 
 Figure 1: Mean documented mortality rates for pre-lead restriction period (1989-

 1999) and post-lead restriction period (2000-2011) show that mortalities from 

 ingested lead fishing tackle have declined slightly since 2000; however, this 

 reduction is not statistically significant (p=0.15). Error bars are standard errors.  

 (Loon Preservation Committee 2014a).  

 

While the one ounce or less weight standard for lead sinkers is sufficient, the 

one inch or less length standard for prohibited jigs has not been enough to reduce loon 

mortalities in the state of New Hampshire.  In fact, the LPC documents that the lead jigs 
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removed from dead NH adult loons measured well over one inch at the time of 

ingestion, and most have measured more than two inches. In 2013, Governor Maggie 

Hassan signed Senate Bill 89 (hereafter referred to as SB89), which remedied New 

Hampshire’s existing lead law by banning the sale and freshwater use of lead sinkers 

and lead jigs weighing one ounce or less. Implementing the same weight standard for 

prohibited lead sinkers, split-shots, and lead jigs will make the law adequate and clear, 

and the three-year phase in period gives anglers and retailers time to transition to lead 

alternatives by June 1, 2016.  

Regulatory action is one way of attempting to reduce the impacts of lead fishing 

tackle, but issues of compliance and enforcement may affect the success of this type of 

action. Non-regulatory strategies such as public outreach to raise awareness and 

incentives to motivate voluntary change are being explored by state agencies and non-

profit organizations to help reduce the impacts of lead fishing tackle in New Hampshire 

freshwater environments. Some agencies such as the LPC, New Hampshire Lakes 

Association, New Hampshire Department of Fish and Game, New Hampshire 

Department of Environmental Services, and New Hampshire Audubon have worked 

closely together in support of SB 89 to educate anglers and the public about this issue.  

One of these efforts is a grassroots campaign coordinated by NH Lakes 

Association with support from the LPC’s Lead Education Initiative called “Let’s Get the 

Lead Out, NH!” to protect loons and other water birds from lead poisoning through 

local collaborative efforts. The LPC’s Lead Education Initiative educates anglers and 

the public about the effects of lead poisoning and other endangerments to the loon 

population. The LPC does this by encouraging the community to remove hazardous 
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lead sinkers and jigs from the environment through sound fishing practices and 

engaging lake users in loon conservation. The LPC also frequently presents to the 

public at professional conferences, schools, lake associations, and other venues 

throughout the state. More recently, NH Department of Fish and Game has teamed up 

with the LPC, NH Lakes Association, and Maine Audubon to work more intensively on 

an outreach and communication campaign for New England in a Loon and Lead 

Working Group to promote this issue. These partners have organized a website entitled 

fishleadfree.org, which gives information on switching to lead-free tackle by a specific 

state in New England (NH, ME, VT, NY, and MA).  

New Hampshire Department of Fish and Game has also been directly involved 

in public outreach efforts such as the “Let's Go Fishing Program,” which is an angler 

youth education program that offers classes about fishing in New Hampshire.  NH 

Department of Fish and Game also promotes the “Wild Ways: Non-lead Tackle 

Advantage,” providing information to the public on the latest selection of non-lead jigs 

and sinkers directly on the NHFG website. 

 As these are just a few of the many public outreach efforts involved in this issue, 

it is important to note that these action categories (i.e. regulatory vs. non-regulatory) are 

not exclusive, and the most effective approach to eliminating the use of lead fishing 

tackle may involve a combination of strategies. In fact, CBSM studies have documented 

that education alone often has little or no effect upon behavioral change, and while 

education behavior change rarely occurs as a result of simply providing information, 

community-based social marketing (CBSM) is an attractive alternative to information-

based campaigns (McKenzie-Mohr 2011). Therefore, since none of the past or current 
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outreach efforts in New Hampshire have been sufficient by themselves, it is necessary 

to use in-depth human dimensions research. 

 

1.3 Continuing the Effort: Combining Regulation with Voluntary Actions 

 

Human behavior is no doubt the main cause of lead-fishing tackle in the 

environment, and it is only by affecting human behavior that this issue can be modified 

or eliminated. Although environmental regulation has been used to alter behavior, there 

has been an inconstant success rate. Outreach efforts which aim to promote alternative 

forms of human action are normally preferred mitigation strategies to address unwanted 

behaviors (Jacobson 2009). Public outreach can include a wide range of activities from 

education and information delivery to persuasive communication strategies, and is 

important for behavior change. Therefore, outreach is often preferred over regulatory 

measures for altering behavior because it can maintain individuals’ freedom of choice 

and is typically less intrusive. For example, the Non-toxic Shot Advisory Committee 

(NSAC) indicated that for more restrictive lead shot regulations to be implemented 

successfully, hunters must be well-informed and accepting of such regulations. To do 

this, Schulz et al. (2007) suggested that hunter attitudes toward non-toxic shot 

regulations need to be understood through ‘‘thoughtful and deliberate implementation 

and communication strategy’’ to accompany any expansion of non-toxic shot 

regulations. In this case, more advanced public outreach on the human dynamics of 

anglers should complement the regulatory actions of SB89 to engage all of the 

motivating factors that drive individual compliance. In fact, insights from the field of 

social marketing, and in particular, the specific tools of community-based social 

marketing, can assist in reinforcing regulatory strategies (Kennedy 2010).  
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 In general, lead fishing tackle regulation is extremely controversial among many 

involved stakeholders with many different perspectives, especially about the impacts of 

lead fishing tackle on the environment. For example, a nation-wide ban on the use of 

lead shot for waterfowl hunting in 1991 was implemented without the consideration of 

hunters’ attitudes toward the regulation (Association of Fish and Wildlife Agencies 

2007) and was met with much resistance, thereby lessening its effectiveness (Pokras & 

Kneeland 2008). Therefore, it is important for natural resource and wildlife agencies to 

recognize that solutions to conservation issues will depend on communication with and 

acceptance from the public (Ross-Winslow 2013).  

Outreach practitioners can often assume that simply by making information 

available, desired behavior changes will follow; however, effective communication is 

particularly difficult to develop and may inhibit the ability to persuade someone with 

informational messages (Wood 2000).  Given these issues, community-based social 

marketing (CBSM) has emerged as an attractive alternative to information-intensive 

campaigns (McKenzie-Mohr 2000).   

 

1.4 Outreach Efforts to Address the Impacts of Lead Fishing Tackle 

 

International efforts to limit lead exposure in humans have resulted in several 

international conventions and treaties, as well as national restrictions to minimize 

environmental release of lead from anthropogenic activities including use of leaded 

gasoline, lead in paint, lead solder in tin cans for food storage, and lead shotgun pellets 

(Nordic Council of Ministers 2003). The threat of ingested lead fishing weights on 

aquatic and terrestrial fauna and humans has resulted in societal pressure to place 

restrictions on the sale and use of lead fishing tackle (Goddard et al. 2008). For 
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instance, some nations, including Denmark, Canada, Great Britain, and the United 

States have begun to apply restrictions on the sale and use of lead fishing sinkers and 

jigs. In Canada the use of lead sinkers or jigs weighing less than 50 grams (1.76 ounces) 

is prohibited in national parks and national wildlife areas (Michael 2006). As 

mentioned, the use of lead tackle is also banned on some U.S. federal lands that have 

loon and swan populations, and in New England states that have established restrictions 

on the use or sale of certain lead sinkers and jig heads (Michael 2006).  

Regulations on lead fishing tackle in all five New England states have been 

passed and outreach has been pursued prior to implementation. All New England states, 

except Maine, produced an informational brochure with a slogan “Get the Lead Out,” 

which typically displayed a picture of a loon. Other common features of the brochure 

include information about the state’s regulations; other states that have regulations; how 

lead fishing tackle impacts the loon population and other wildlife; what alternatives to 

lead are available; how to dispose of old lead sinkers; and ways that anglers can help 

prevent lead poisoning of bird species (Ross-Winslow 2013). A variety of other 

educational materials has also been distributed. In 2001, a program sponsored by the 

National Wildlife Federation (NWF) in New England placed educational displays at 

dozens of state parks, tackle shops, and fishing events throughout the region (Nadis 

2001). The Vermont Fish and Wildlife Department (VTFWD) included a full-page 

description of the lead issue and specifics of the state law in the Vermont Digest of 

Hunting, Fishing, and Trapping Laws and in its 2005 Angler’s Pocket Guide (Michael 

2006). More recently in the summer of 2014, New Hampshire Department of Fish and 

Game distributed an article in New Hampshire’s Wildlife Journal to raise awareness 
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about the state of New Hampshire’s threatened loon population due to the use of lead 

fishing tackle, and ways to make the switch to lead alternative tackle by June 2016.  

Lead tackle exchange programs have also been implemented in these states. 

These programs encourage anglers to turn in lead fishing tackle to the sponsoring 

agency or organization to be safely disposed of, and in return anglers receive non-lead 

tackle. Lead exchanges often take place in conjunction with fishing events, such as 

fishing derbies. In Massachusetts, the lead tackle exchange program began as an Eagle 

Scout project with the Boy Scouts of America, and has collected over 65 pounds of lead 

through the effort (Browne 2009). Between 1999 and 2000, a campaign in Vermont and 

New Hampshire gathered more than 40,000 lead sinkers at fishing stores and state parks 

(Nadis 2001). The VTFWD has also distributed free samples of non-lead sinkers at its 

district offices, select state parks, fishing clinics and educational events, and at all of the 

state fish hatcheries. In New Hampshire, the LPC has been distributing free samples of 

non-lead fishing tackle alternatives to local anglers and supporting organizations in their 

efforts to do the same for several years.  Exchange programs and free samples offer a 

way to introduce anglers to non-lead alternatives, and draw attention to educational 

campaigns designed to alert anglers to the toxicity of lead in the aquatic environments 

they use for recreation (Goddard et al. 2008). 

Opposition leading up to and following implementation of state bans on lead 

fishing tackle is common. For example, Maine’s Bass Anglers Sportsman Society 

(BASS) and people associated with youth fishing programs opposed regulations during 

the legislative process (Michael 2006) after having donated thousands of dollars in 

fishing gear to kids. BASS was concerned that some of the gear would become illegal. 
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In Vermont, the Vermont Fish and Wildlife Department had the support of the Vermont 

Federation of Sportsmen’s Clubs and the National Wildlife Federation, and there was 

little opposition from either anglers or retailers (Michael 2006). However, support from 

these organizations may have been due in part to a weak standard as the state was 

prohibiting the sale of lead sinkers weighing only one half ounce or less. Additionally, 

some small fishing-gear retailers in the different states were displeased with the ban on 

sales of small lead tackle because they were unable to sell their inventory; however for 

chain stores this was less of a concern because they could transfer stock to states where 

lead is legal (Ross-Winslow 2013).  

It has also been difficult for states outside of New England to implement lead 

fishing tackle regulations. Minnesota’s state legislature proposed a ban during the 

2002–2003 session on the use and sale of some lead fishing sinkers and jigs, but the bill 

was dropped due to opposition from angler groups and tackle manufacturers (Ross-

Winslow 2013). For over a decade, the Minnesota Pollution Control Agency (MPCA) 

has worked to raise public awareness of the need for lead alternatives and increase 

availability of these alternatives at retail stores (Minnesota Pollution Control Agency 

2010).  

Diverse strategies have been used by the MPCA, including lead exchange 

programs which collected 7,000 pounds of lead tackle from 2001 to 2008 and provision 

of free educational kits to members of lake associations to help them promote non-lead 

products. The MPCA also partnered with Minnesota’s Department of Natural Resources 

and five Minnesota-based manufacturers to offer “Get the Lead Out” retail displays for 

stores; this came in response to feedback that anglers were frustrated by the difficulty of 
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finding non-lead tackle in stores (MPCA 2010). While the regulatory actions pursued in 

Minnesota were opposed by many stakeholders, subsequent voluntary measures have 

achieved high levels of support as a result of cooperation among tackle manufacturers, 

retailers, lake associations, conservation organizations, anglers, and the government 

(MPCA 2010).  

In addition to the above examples of where regulatory and voluntary measures 

are being used, many other states have engaged in outreach campaigns to reduce the 

impacts of lead from recreational fishing. Almost all states have at least some 

information available for the public regarding the threats of lead tackle, which is often 

provided by the state fish and wildlife agencies. While many of the messages promoted 

in outreach campaigns consistently focus on threats to birds, and in particular loons, 

there are various messages being used by different entities, and various forms of 

distribution. These outreach initiatives have been less controversial than regulatory bans 

and ineffective in achieving a significant reduction in loon mortality. The American 

Sportfishing Association (ASA), one of the strongest opponents to lead bans, supports 

efforts aimed at encouraging voluntary use of non-lead tackle (ASA 2009; Ross-

Winslow 2013). The ASA also acknowledges that lead toxicosis of waterbirds such as 

loons can occur and strongly encourages anglers to use lead fishing sinkers carefully, 

and supports monitoring of areas where waterbirds concentrate to assess any significant 

impacts (Tenneyson 2015). 

1.5 Common Challenges with Efforts to Reduce the Impacts of Lead Fishing 

Tackle 
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Despite the increasing levels of support for voluntary action, the American 

Sportfishing Association and other groups have spoken out against bans on lead tackle 

based on the conclusion that there is skepticism about the scientific data; loon 

populations are stable and increasing; alternatives do not perform as well as lead; and 

bans would require significant, unreasonable changes from manufacturers and anglers 

(ASA interview 2014; Goddard et al. 2008). The arguments over the scientific 

implications for bans also address vague reports on impacts of lead from fishing tackle 

in aquatic ecosystems as well as impacts on human health, which tend to be the most 

controversial and difficult to resolve (Ross-Winslow 2013).  

One common challenge to support bans on lead tackle involves the fluctuating 

cost of alternative materials and general economic conditions. Yet, alternatives to lead 

fishing tackle have been available in Canada, the US, and European countries for years, 

and many manufacturers already produce non-lead tackle (Scheuhammer & Norris 

1995). In addition, the actual cost differences may be minimal. Tied to this is the 

argument that a decline in angler numbers could result from further restrictions, which 

would lead to a decrease in conservation funding partially derived from the sale of 

fishing licenses. Another leading argument against bans on lead tackle relates to the 

performance of lead alternatives. Alternatives, other than tungsten, are not as dense as 

lead and therefore need to be larger to be of the equivalent weight. Many anglers 

believe that the increased size is detrimental because it can discourage fish from biting 

(Goddard et al. 2008).  

While it is difficult to argue an angler’s performance preferences, some agree 

there are benefits to using non-lead fishing tackle. For example, brass and steel 
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alternatives are advertised as making more noise than lead as they bump over the 

bottom of water bodies, which is claimed to attract fish (Goddard et al. 2008). Steel and 

tungsten sinkers are also said to be more sensitive, thus providing anglers with a better 

feel for what is happening at the end of their line. Steel is less malleable than lead too, 

so it retains its shape and holds paint longer. Both sides of the debate have developed 

talking points to support their positions, but those in support of non-lead tackle 

recognize that it is difficult to prove these products can provide preferred performance 

at a reasonable cost. 

A transition to alternative materials is also challenging for manufacturing 

industries in terms of increased cost, availability of raw materials, and increased 

manufacturing costs, as well as the increased cost to anglers. For example, tin is perhaps 

the most practical alternative for split shot sinkers and the manufacturing costs are 

similar to lead. However, tungsten is becoming essentially unavailable and has a high 

manufacturing cost. Brass may be a less desirable alternative as it contains 

approximately 9% lead, as well as some zinc which could be harmful (Ross-Winslow 

2013).  

A challenge of a different nature that can interfere with efforts to reduce the use 

of lead fishing tackle entails the manufacture of lead fishing weights by people in their 

homes. In 1994, the EPA estimated that approximately 800,000–1,600,000 people make 

lead fishing weights in their homes, either for personal use or to sell, which represented 

30-35% of lead sinker production in the U.S. during that time (Goddard et al. 2008). In 

areas where the sale of lead weights is prohibited, it is likely that lead product use still 

occurs due to availability of homemade options. This is additionally concerning due to 
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the potential for lead poisoning in humans through lead inhalations during the 

manufacture of these products in the home (Environmental Protection Agency 2015). 

Furthermore, it makes clear the need for well-informed communication strategies to 

enhance compliance. 

If enforced, the New Hampshire ban on lead fishing tackle may significantly 

reduce use; however, the above experiences and arguments reveal the complexities 

associated with a transition to non-lead tackle. For example, regulations alone are not 

likely to produce desired behavior change.  In addition, regulations are likely to result in 

greater public controversy as compared with other less effective alternatives such as 

promotion of voluntary action. More advanced public outreach efforts will be important 

in efforts to reduce the impacts of lead from recreational fishing and building support 

for management strategies aimed at addressing this issue in the future. To ensure the 

success of these efforts, additional research is needed to determine the effectiveness of 

existing outreach mechanisms, as well as to assess the diversity of stakeholder beliefs 

and attitudes regarding the use of non-lead fishing tackle to promote behavioral change.  

1.6 Research Focus and Chapter Conclusions 

   

The research presented here is designed to contribute to a better understanding 

of anglers by identifying the key barriers to eliminating the use of lead fishing tackle in 

New Hampshire. It seems probable that there are some significant differences in 

attitudes and perceptions between anglers who may be unaware or unmotivated. Place-

specific knowledge about the social and cultural dynamics affecting anglers’ decisions 

to use and purchase lead tackle in New Hampshire can help to develop new marketing 

techniques and provide a foundation for successfully engaging community members in 



20 

 

 

 

the effort to eliminate the use of lead fishing tackle in the freshwater environments of 

New Hampshire.   

 Guiding the design of communication is an empirically supported framework 

called community-based social marketing (CBSM); (McKenzie-Mohr 2011). This 

approach was created to encourage participation in a wide variety of environmentally 

responsible behaviors including the use of mass transit, recycling, reducing lawn 

watering, and homeowners’ use of practices to prevent storm water pollution.  

Successful efforts utilizing CBSM are grounded in research to understand the target 

audience and the key factors affecting participation in a desired behavior, rather than in 

general education about the environmental issue. In a CBSM approach the key factors 

identified in research to affect the desired behavior can be used to design or enhance 

outreach and educational efforts. By connecting the education and outreach efforts of 

state agencies and involved non-profit organizations directly with the desires and 

perceptions of constituents through the application of CBSM, the programs developed 

for this issue will be more effective. In addition this method can also provide a system 

of implementation for other states and other programs involved in this issue.  
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Chapter II: Review of the Literature 

 

2.1 Introduction: A Need for Social Science Research  

 

 This chapter presents an overview of literature about the concerns and impacts 

from lead fishing tackle in recreational fishing, and how it has resulted in the 

development of educational campaigns and regulations to restrict their use. It is 

important to address the relevant literature to understand the issues regarding the use of 

lead in recreational fishing activities. As emphasized in the previous chapter, the 

influences and attitudes of anglers’ use of fishing tackle need to be understood, 

especially for New Hampshire where the use of lead tackle in recreational fishing has a 

population-level impact on the state’s threatened loon population (Loon Preservation 

Committee 2014a). This literature review will begin with a brief summary of the use of 

lead tackle in recreational fishing activities and the emerging awareness of the effects of 

lead on human health and the natural environment. This overview is followed by a 

review of lead outreach campaigns surrounding this issue in the United States, and more 

specifically, in New England.   

Given these issues, an examination of the role of social sciences on constructs 

associated with human behavior relative to the Theory of Planned Behavior (TPB) 

(Ajzen 1991) would be helpful. Much of the existing knowledge surrounding the issue 

of lead tackle in New Hampshire resides with extensive research done by the LPC and 

Tufts University School of Veterinary Medicine (Loon Preservation Committee 2014a); 

however, little research exists that addresses either the social dynamics involved or 

established means of achieving voluntary behavioral change with lead-free fishing 
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practices. To help fill this gap, research regarding the theoretical understanding of 

human behavior and human behavior change intervention was examined. This 

information on social behavior has long been a research topic within social science 

itself (LaPiere 1934).  More recently, researchers have included a focus on behavior 

intervention (Fishbein & Ajzen 2005; Mosler 2012).  One of the most well-known 

theoretical models for human behavior among social scientists is Ajzen’s Theory of 

Planned Behavior (TPB) (Ajzen 1985). While Ajzen’s work is clearly a solid 

foundation to build on for understanding the behaviors surrounding the use and 

purchase of non-lead fishing tackle alternatives, the preferred methods of behavior 

change intervention are not as certain.  

   Most programs to foster pro-environmental behavior continue to be based upon 

models of behavior change that psychological research has found to be limited. 

Furthermore, little attention has been paid to ensuring that relevant psychological theory 

is accessible to those who design environmental programs (McKenzie-Mohr 2000). 

CBSM was introduced over a decade ago and applies the theoretical framework of 

human behavior to a behavior change intervention program. This specifically has 

focused on behavior changes that improve environmentally sustainable behavior.  

Community-based social marketing (CBSM) provides a method and tools for 

effective behavioral change and in turn can benefit from the application of the TPB in 

formative research, persuasive message development, and deliverability of program 

effectiveness and outreach strategies (Hardeman et al. 2002).  Combining the TPB with 

CBSM results in a solid theoretical approach which identifies the key areas to focus a 

behavior change campaign which can then be applied in an accessible, psychologically 
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supported fashion.  This combination of theory and theory application provides a new 

insightful approach to understanding the attitudes and perceptions of anglers purchasing 

and using non-lead fishing tackle in the state of New Hampshire.  

2.2 Using Social Science Theory to Understand and Change Behavior  

 

The Theory of Planned Behavior (TPB) is a theoretical framework that can 

provide a foundation to examine intention of using and purchasing non-lead fishing 

tackle instead of harmful lead tackle.  The TPB was originally developed to understand 

the dynamics of people making a decision to perform a particular behavior and predict 

whether a person will engage in that behavior. The TPB is an extension of the Theory of 

Reasoned Action (TRA; Ajzen & Fishbein 1980), and has been well-supported and 

widely applied in predicting individuals’ intentions and behavior. TRA has mostly been 

applied for health care issues toward applications such as smoking, sexual behavior, and 

nutrition (Hardeman et al. 2002).   

The TRA and TPB models assume the best predictor of a behavior is the 

intention to perform that behavior (Ajzen & Fishbein 1980).  The TRA could be 

considered the foundation of the TPB and it was developed to better understand the 

relationship of the constructs of the normative pressures and attitudes toward a behavior 

and the intention of a behavior and thus the behavior itself. At the time of the TRA, 

other researchers used similar approaches to understanding behaviors; however, the 

behavior itself was focused on the object that the behavior was addressing.  For 

example, instead of investigating the attitudes toward clean water, one would 

investigate the attitudes toward using a water filter (Bartley 2013a).  
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The TRA and TPB are rational choice theories that assume that people think 

about the potential outcomes of a behavior before they decide to act (Ajzen & Fishbein 

1980; Fishbein & Ajzen 1975). The TRA indicates that intention is determined by 

attitudes and subjective norms toward the specific behavior. Attitudes are based on 

behavioral beliefs about possible outcomes of the behavior and evaluation of the 

outcome (Fishbein & Ajzen 2010). Attitude essentially describes how people will feel 

after they perform the behavior and to what degree they desire that outcome. Beliefs are 

formed about people, places and things, based on observation, or obtained information 

(Fishbein & Ajzen 2010). Therefore, if an individual believes the outcome will be 

positive, the attitude toward the behavior is likely favorable.  

The theory proposes that intention is also determined by subjective norms which 

refers to an individual’s perception of the ‘normal’ way to act, influenced by important 

others’ performance or non-performance of a specific behavior, which may or may not 

be correct (Fishbein & Ajzen 2010, p. 131). The theory shows that subjective norms are 

based on normative beliefs about important others’ approval. If an individual perceives 

that others who are important to him or her think that s/he should undertake the 

behavior, the individual may be more likely to do so (Ajzen & Fishbein 1980) (see 

Figure 2). 

The TRA proposes that people voluntarily choose to perform or not perform a 

behavior. It does not consider other factors that can induce behavior or limit an 

individual’s motivation and perceived ability to perform the behavior (Ajzen 1991). 

Therefore, Ajzen modified the TRA to include the construct of perceived behavioral 

control (PBC) creating the Theory of Planned Behavior (Fishbein & Ajzen 2010) (see 
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Figure 3). PBC is an individual’s confidence in his ability and control over performing a 

behavior and is based on control beliefs, which are beliefs regarding factors that may 

make it easy or difficult to perform the behavior (Ajzen 1991; Fishbein & Ajzen 2010). 

Fishbein and Ajzen (2010) argued that behaviors that are not under complete volitional 

(actual) control could still be predicted to influence both intention and behavior, so long 

as the PBC was realistic. For example, participation in purchasing and eventually using 

legal fishing tackle involves time spent finding alternatives that cost similar to lead 

tackle, perform the same, and can be available for purchase at the same preferred 

locations. Additionally, lead tackle disposal involves time spent identifying lead pieces 

in a tackle box, separating those materials, driving to a collection facility and perhaps 

spending time in line for eventual disposal. If limited time is a barrier to participation 

yet an individual believes s/he has the ability to include it in the schedule and intends to 

participate, then s/he may participate.  

Encouraging attitudes in addition to strong perceived norms and beliefs about 

behavioral control can form strong intentions to perform a behavior (Ajzen 1991). In the 

TPB, intentions dictate the relationship between attitudes, subjective norms, PBC, and 

the performance of a behavior (Bamberg & Möser 2007). As described by Ajzen 

(1985), attitudes, norms, and perceived behavioral control can predict behavioral 

intention, which then leads to the prediction of manifest behavior. Attitudes are the 

overall personal evaluations of the outcomes perceived to be associated with performing 

the behavior; typically thought of as either positive or negative effects. Norms are the 

perceived social pressures on the individual to either perform or not to perform the 

behavior. The component intention is defined as the expressed intention, or willingness, 
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to perform target behavior (which is the behavior factor in these models) (Ajzen 1985). 

See Figures 2 and 3. 

 

 

 

 

 

 

 

Figure 2: The Theory of Reasoned Action focuses on behaviors that are under the 

control of the individual and states that the most direct determinant of behavior is a 

person’s intention to perform it. (Edited from Understanding Attitudes and Predicting 

Social Behavior by I. Ajzen and M. Fishbein 1980, Upper Saddle River, NJ: Pearson 

Education. Copyright 1980 by Pearson Education, Inc.) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3: The Theory of Planned Behavior includes an additional component: perceived 

behavioral control (PBC). Perceived behavioral control is similar to self-efficacy, where 

the perceived difficulty of performing the behavior is analyzed and the subject 

determines whether or not he or she feels capable of performing the behavior (Edited 

from The Theory of Planned Behavior by I. Ajzen 1991). 
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Both the TRA and the TPB have been well-supported empirically. According to 

Bandawe (2000) the TPB is the most validated and extensively researched of the social 

cognitive models that seek to predict behavior. Additionally, Trumbo and O’Keefe 

(2005) report that TPB and TRA have been widely used for studies of environmental 

communication. Still, further research is needed on applications of the TPB to 

interventions such as those promoting environmentally-responsible behavior. The TPB 

can be useful for obtaining data on individuals’ beliefs, attitudes, perceptions and 

intentions to determine possible internal barriers to a behavior. Once internal barriers 

and external barriers (e.g. availability of non-lead tackle, specific locations of lead 

tackle disposal sites) have been identified, a community-based social marketing 

(CBSM) strategy can be developed to address and reduce barriers to the promoted 

behavior. CBSM offers tools and techniques to motivate behavior, thereby serving as a 

useful approach to interventions designed to change behavior with advanced 

development of outreach and communication strategies to change anglers’ fishing 

practices to be more environmentally responsible. 

2.3 Community-Based Social Marketing  

 

For decades, psychologists have been aiming to avert environmentally 

destructive behaviors such as wasteful consumption of natural resources. A common 

approach includes an evaluation of the behavior and its social and physical context, an 

intervention that targets direct consequences of the behavior, and an assessment of the 

intervention’s impact (Clayton & Litchfield 2013). However, most programs to foster 

sustainable behavior continue to be based upon models of behavior change that 

psychological research has found to be limited. There are many possible intervention 
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processes that can be applied and often the processes may have very similar approaches 

(Brug et al. 2005).  The one method that has shown to be particularly effective is 

community-based social marketing (CBSM) (McKenzie-Mohr 2000), a process for 

developing and delivering environmental programs that is based on psychological 

expertise. CBSM originated from social marketing; however, this practice incorporates 

social psychology principles and is applied at the community level often with direct 

contact with people rather than communication through mass media channels as is 

commonly done in social marketing (McKenzie-Mohr 2011).   

To date, most programs to foster sustainability have relied upon information-

intensive campaigns to encourage the adoption of environmentally friendly behaviors 

(McKenzie-Mohr 2011). These campaigns use advertising to distribute information 

used to foster behavior change, and they are often based upon the mistaken assumption 

that if recipients simply knew or cared more, they would change their behavior. 

However, these initiatives have been largely ineffective in fostering the adoption of 

sustainable behaviors (Geller 1981 & McKenzie-Mohr 2011). For example, program 

planners assume that by enhancing knowledge of an issue, such as the effects of lead 

tackle on loon mortality, and altering attitudes that are supportive of an activity, such as 

switching to non-lead alternatives, behavior will change. However, a variety of studies 

have established that enhancing knowledge and creating supportive attitudes often have 

little or no impact on behavior. For example, when some 500 people were interviewed 

and asked about personal responsibility for picking up litter, 94% acknowledged that 

individuals bore a responsibility for picking up litter. However, when leaving the 
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interview, only 2% picked up litter that had been planted by the researcher (Bickman 

1972).  

The three foundational aspects of CBSM are: (1) careful selection of the 

behavior to be addressed; (2) identification of barriers and benefits to the behavior; and 

as mentioned already, (3) matching the most appropriate behavior change tools (e.g., 

commitment, prompts) to overcome the barriers (McKenzie-Mohr et al. 2012; Tabanico 

& Schultz 2007). In selecting behaviors in CBSM, the first step is to identify the 

behaviors that are of most importance to the issue at hand (to have the greatest impact) 

and to identify how sectors under consideration behave related to the issue (McKenzie-

Mohr et al. 2012). Different practices have different barriers to action. To best identify 

barriers and benefits, the behavior that is selected should be indivisible meaning that the 

action cannot reasonably be further divided into other behaviors. 

A common emphasis throughout the process is the community level in which the 

research is conducted and the results are implemented.  Once the perceived barriers and 

benefits have been identified it is then possible to effectively develop specific strategies 

to minimize those barriers and enhance the benefits. Figure 4 provides a conceptual model 

of the role of barriers and benefits in changing behavior. In instances where barriers are 

high, behavior change is most likely when structural changes are made, which reduce the 

difficulty of engaging in the behavior. Certainly, in such cases increasing motivation 

without addressing barriers is often pointless. However, when barriers are low, behavior 

change efforts are best aimed at increasing benefits to enhance motivation. 
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 Figure 4: A conceptual representation of the role of motivation and barriers in 

 social marketing campaigns. Where barriers are high, behavior change is most 

 likely when structural changes are made, which reduce the difficulty of engaging 

 in the behavior (Schultz 2013).  

 

The general approach to developing strategies includes considering seven 

behavior-change tools: commitment, social norms, social diffusion, prompts, 

communication, incentives and convenience. These behavior change tools are the means 

by which one can encourage the individual to engage in the behavior (Table 1).  For 

instance, one of the most common reasons for the adoption of a new sustainable 

behavior is the fact that friends or colleagues have already adopted the action and have 

told others in their social networks about it. This CBSM process, which is referred to as 

social diffusion, has been found to influence individual actions to be more in line with 

the norm when the promoted behavior is visible in the community (McKenzie-Mohr et 
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al. 2012). If a behavior is presented as the norm within the community the individual 

will be more likely to comply with the selected behavior.  Convenience is another tool 

that helps to target perceived behavioral control.  By making a behavior more 

convenient, the individual will see the behavior as something within their means in 

which to engage. A theoretically sound approach to understanding which CBSM tools 

to implement and how to frame the message can be completed by utilizing social theory 

and understanding the dynamics of the constructs of the Theory of Planned Behavior.  

Table 1: CBSM Behavior Change Intervention Techniques and Corresponding TPB 

Constructs 

 

CBSM TOOL Barrier TPB Construct 

Commitment Lack of motivation 

Attitude,  

Subjective norms 

Social Norms 

Lack of social pressure, 

Lack of motivation 
Subjective norms 

Social Diffusion 

Lack of knowledge, 

Low confidence 
Subjective norms 

Prompts Forget to act/ lack of habit Perceived behavioral control 

Communication Lack of knowledge 

Attitude, 

Subjective norms,  

Perceived behavioral control 

Incentives 

Lack of motivation, 

Lack of experience 

Attitude, 

Perceived behavioral control 

Convenience Structural barriers Perceived behavioral control 

“CBSM Tool” and “Barrier” columns taken from McKenzie-Mohr, 2000 
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2.4 Research Questions 

 

By combining the current research from the LPC and the New Hampshire Fish 

and Game Department with the well-supported social-psychological theory on behavior 

and behavior interventions it was possible to develop key questions that have guided the 

research.  These questions worked as a check and balance to ensure the research was 

always pointing toward the original goal/question: How can social science research 

guided by CBSM and TPB principles be used to develop a successful marketing 

campaign to encourage anglers to comply with SB89 by June 2016? This overarching 

question was broken down into six research questions: 

1. What is the level of awareness of the upcoming lead law (SB89) in New 

Hampshire?  

2. What are anglers’ attitudes towards the barriers of using lead alternatives?   

3. What are anglers’ attitudes towards the benefits of using lead alternatives? 

4. What information sources are used and trusted? 

5. What is other usable knowledge for project partners? 

6. What are the correlates of willingness to participate in activities to reduce the 

impacts of lead fishing tackle in New Hampshire?   

The answers to these questions were found by incorporating qualitative and 

quantitative research methods. The initial research phase of this project consisted of a 

series of a) in-depth interviews with key stakeholders, and b) a self-administered web-

based questionnaire survey delivered to a random sample of NH licensed anglers which 

was informed by the findings of the in-depth interviews. This phase of research sought 
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to better understand angler behavior and the underlying factors that drive this behavior 

such as attitudes, values, and norms.  

The research questions for this study focused on understanding basic practices 

and attitudes towards recreational fishing in regards to use and purchase of non-lead 

fishing tackle, as well as knowledge of SB89. This study also identified the barriers and 

benefits to using and purchasing non-lead fishing tackle, analyzed the best methods to 

facilitate behavior change, and guided the development of outreach and education. 

Furthermore, this study contributed to knowledge about the use of the TPB within 

CBSM and also the utility of using both CBSM and TPB in the context of promoting 

the use and purchase of non-lead tackle when freshwater fishing in New Hampshire.  
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Chapter III: Research and Analysis Methods 
 

3.1 Introduction: Study Purpose 

 

The objective of our study was to identify possible barriers to participation in 

switching to lead alternatives for freshwater fishing in New Hampshire. A future 

application of this research is to inform the development of communications to increase 

program participation in reducing the use of lead tackle in recreational fishing in New 

Hampshire. In July 2014, approval from the Plymouth State University Internal Review 

Board (IRB) was received to proceed with our research.  

3.2 Qualitative Research: Interviews 

 

The qualitative research stage of this study began with a series of in-depth 

interviews conducted with key informants. Key informants were stakeholders who are 

considered to be particularly knowledgeable about the impressions of SB89 in New 

Hampshire, including people such as active anglers, leaders of New Hampshire fishing 

clubs and organizations, New Hampshire Fish and Game officials, tackle shop owners, 

representatives of non-profits related to fishing and conservation efforts in NH, and the 

American Sportfishing Association. The key informants are used to inform the selection 

of the perceived barriers and benefits research in combination with the review of 

existing literature. These interviews were semi-standardized, or semi-structured. Semi-

structured interviews involve the implementation of a certain number of predetermined 

questions which are asked of each interviewee in a systematic or consistent order. The 

interviewer, however, does have the freedom to probe beyond the answers to their 

prepared questions (Berg 2007). This ensured that the collection of these answers was 
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reliable and that comparisons between interviews were able to be made with 

confidence. By having key informants the researcher is able to gain a local assessment 

of the study population’s opinion on the issue at hand.   

Fifteen in-depth interviews with key informants were conducted during the 

months of July, August, and September 2014. Eight interview participants were selected 

purposefully based on their involvement with angling or conservation in New 

Hampshire, either through their employment or volunteering activities. The remaining 

seven participants were selected using a non-probability sampling technique known as 

snowball sampling. This is used when respondents recommend other key informants to 

be interviewed at the end of their own interviews with the interviewer (Berg 2007). 

Snowball sampling is sometimes the best way to locate subjects with attributes or 

characteristics necessary in a study. It is particularly popular among researchers 

interested in studying classes of sensitive topics or populations that are difficult to reach 

(Berg 2007). These approaches resulted in key informants from NH fishing 

organizations, a major sportfishing association, New Hampshire Fish and Game 

Department employees, bait shop owners/employees, non-fishing conservation clubs, 

and local fishing guides. Their involvement with angling in New Hampshire ranged 

from advertising and promotion of fishing services, patrolling for regulation 

compliance, specializing in non-game and fisheries biology, selling fishing equipment 

to licensed anglers, teaching fishing, serving as front-runners in fishing clubs and 

organizations, and serving as leaders of wildlife and/or aquatic conservation 

organizations. Interviews were held at locations most convenient for the interviewee, 

most commonly at a coffee shop, book store, or place of employment. Due to traveling 
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and schedule conflicts, two of the interviews were conducted via phone. To ensure 

accuracy, all but these two phone interviews were audio recorded. Additionally, to 

ensure anonymity and confidentiality of the participants, they were not specifically 

identified or linked to a particular response. In total, roughly twenty-five questions were 

asked and each interview lasted about one hour. In this exploratory stage, the focus was 

on questions directly related to thoughts that the key informants had regarding the 

barriers to using and purchasing non-lead tackle in relation to the SB89 lead ban, 

effective June 2016. A copy of the interview questions used to collect data in this 

research can be found in Appendix A. Since the raw data cannot be immediately 

analyzed, a debriefing session occurred within one hour of each interview. During the 

debriefing sessions, the raw data were edited, corrected, and made more readable to 

prepare for further analysis.  

For analysis, the results were inductively analyzed into conceptual categories 

and examined according to the data relevant to each research question from all 

participants; a process known as content analysis (Glaser & Strauss 1969). Questions 

not relative to the objectives were discarded (e.g. “Is there anyone else you could think 

of that might be a good person to interview to get at the questions we discussed?”). This 

first phase of research was presented to the project partners in a report form and the 

conclusions were related back to CBSM objectives, and new inquiries were developed 

to guide the next phase of research, survey development and implementation.  

3.3 Quantitative Research: Random Sample Survey 

 

A random sample survey was used to identify key barriers and benefits, 

important variables for audience segmentation, and to collect other information that can 
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be used in CBSM approaches to marketing, such as important social norms affecting 

use of non-lead tackle. Typically, this procedure draws subjects from a large identified 

population in such a manner that every unit in that population has the same probability 

of being included in that sample.  

 We conducted this survey according to the Tailored Design Methods (TDM) 

outlined by Dillman et al. (2014) to invite 6,000 randomly selected New Hampshire 

anglers to respond to a 12-page, self-administered questionnaire hosted at the online 

survey software and questionnaire tool, Survey Monkey. The TDM for web-based 

surveys typically involves 3-5 waves of mail contact: (1) a pre-notice letter sent to home 

addresses prior to the survey, which could include a token incentive; (2) an invitation to 

the survey with a cover letter; (3) a first, second and third reminder to all respondents 

who have not taken the survey; (4) a thank you and final reminder to all remaining 

respondents; and (5) a final survey and cover letter sent to non-respondents via a 

different wave of contact, such as USPS Priority Mail (Dillman et al. 2014). It was 

necessary to modify the Tailored Design Method in this study due to limited financial 

resources. Likewise, social and political complexities in the effort to ban lead in fishing 

tackle also made it difficult for New Hampshire Fish and Game to provide us with 

home addresses of licensed anglers for pre-notice and final notice letter administration. 

Otherwise, a mixed mode survey would have been used to increase response rate for a 

direct mail delivery approach before and after the web survey implementation. 

Fortunately, there are other ways to strategically increase response rates without the use 

of a direct mail delivery approach, which is why electronic communication was used in 

the current study.  
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We chose this web-based tool for the survey because it offers a real-time view of 

the responses and provided a means to contact potential respondents and monitor the 

survey’s progress electronically in an efficient manner. This approach can be effective 

when surveying certain populations and when responses are needed quickly (Dillman et 

al. 2014). Our sampling frame was developed from the angler license database 

containing email information from all NH fishing license purchasers from 2014, and 

was provided by the New Hampshire Fish and Game Department. The database 

contained a total of about 20,000 records for resident anglers and about 10,000 records 

for non-resident anglers.  

An email message with a direct link to the Survey Monkey questionnaire was 

sent to a randomly selected sample of 4,000 resident anglers and 2,000 non-resident 

anglers from the NH Fish and Game licensing database. To make this sample as random 

as possible, we asked NH Fish and Game to draw an accurate percentage of resident vs. 

non-resident anglers to represent the ratio of resident vs. non-resident anglers from the 

original 2014 dataset. Additionally, the names drawn were from different times of 

license purchases throughout 2014 to ensure randomization. We felt this was a good 

way to collect an accurate sample of anglers from the overall dataset.  

Each wave of contact for a web survey is designed to meet a specific goal but 

also has to work well within the entire set of contacts, and timing is important to the 

overall effect. Therefore, to increase response rate, we sent multiple waves of contact to 

all potential survey respondents, as previously mentioned. Optimal timing sequence was 

also important for increasing response rate as web surveys can vary considerably 

depending on the goals and needs of the study, as well as the population being 
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surveyed. For example, the use of a web survey allowed us to carefully control the time 

of day that the message was delivered unlike traditional mail surveys. Our 

implementation sequence began with a survey invitation, which we sent out on January 

22, 2015. This was followed by a reminder email and final reminder email on January 

28th and February 9th respectively. Additionally, one study suggested that e-mail 

invitations are most successful if they are delivered to recipients’ inboxes in the 

morning (Trouteaud 2004). Therefore, all emails delivered were sent out before noon on 

all three days. Because we were able to review the survey responses instantly on the 

web, we timed the reminders to be sent out after the responses would taper off from the 

previous mailing.  A printout of each email contact message is included as Appendices 

C, D, and E. 

The final strategy we used to increase response rate for electronic 

communication was to keep all email contacts short and to the point. Whereas, one page 

is the standard length for a printed letter, email communications tend to be shorter 

(Dillman 2014). As a result, we provided concise and engaging information required for 

respondents to understand what was being asked of them, why they were being asked, 

and what they should do. We also varied the message in each wave of contact to help 

reduce length by not repeating the same information in each contact. Keeping emails 

short is increasingly important as more people are likely to review their email on mobile 

devices. Therefore, we highlighted the most important information, such as the topic, 

funders, supporters, organization names and the link to the survey within the first few 

lines of the message. We also included the survey link early in the email as it is 

particularly important for the sample members to see what the next step or action is.  
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The design of this study allowed us to collect the widest range of anglers 

possible from the sample. Online surveys have been criticized for not being able to 

obtain a representative sample of the target population which can lead to nonprobability 

convenience samples (Duda & Nobile 2010).  However, Sexton et al. (2011) 

highlighted the appropriate uses for online surveying and concluded that online surveys 

can have the advantage over a mail survey mode as it is more efficient and increases 

response rates. We also followed the recommendations of Dillman et al. (2014) by 

using the same concepts to increase email response rates (personalizing content, 

reminder messages, tailoring content for each wave of contacting, etc.), which was 

highlighted above. Lastly, we found a web survey design was especially useful to have 

complex branching or ‘questions logic’ that ensures questions are relevant to the 

particular person responding, a technique that would be cumbersome in a paper form of 

the survey.  

In this research, we focused on the key differences between anglers that can be 

used to inform a future marketing effort that uses principles from CBSM to produce 

more advanced outreach and communication strategies on this issue. 

To address this need, we included these main topics in the questionnaire: 

 Knowledge of, attitudes towards, and barriers to the use and purchase of 

non-lead fishing tackle 

 Anglers’ opinions of potential CBSM strategies for advanced outreach 

and communication 

 Basic demographics believed to be related to tackle use and purchase 

behaviors  
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In the survey, 29 questions were included to gather data on participants’ 

knowledge, attitudes and beliefs, and key barriers to understand the dynamics of these 

barriers in the angling community (cost, availability, knowledge, and performance of 

non-lead tackle), and the outcomes of these barriers to identify what issues need to be 

addressed to encourage the use and purchase of non-lead tackle in marketing efforts.  

We created the questions on CBSM strategies based on research results from the first 

two phases of the project to identify specific strategies in the CBSM framework that 

may be successfully applied in the marketing programs.  The last set of questions 

looked at demographic variables that we also used to help analyze response bias and 

further aid marketing efforts by identifying potential breakdowns for audience 

segmentation.  A printout of the questionnaire is included as Appendix B. 

Of the 6,000 anglers in our sample population, 133 email surveys were 

undeliverable. Of the 5,867 remaining surveys, 790 anglers responded to the 

questionnaire (13.47% response rate) and 89.1% of those anglers finished the survey 

(704).  On average, it took participants about 15 to 20 minutes to complete the 

questionnaire. Because of the ‘question logic’ mentioned earlier, the total questions we 

asked per individual varied based on responses given, with the maximum number of 

questions being 29.  Some questions had multiple parts which resulted in 89 possible 

data points for each respondent.  Included in the 89 possible data points there were 13 

questions that were open ended where the respondent could type in a response. 

We conducted statistical analyses for each of the three types of questions using 

the Statistical Package for the Social Sciences (version 23.0, SPSS). We conducted the 

initial analyses using descriptive statistics to understand basic response patterns and to 
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uncover important information that forms the foundations of the recommendations to 

the project’s partners for marketing efforts.  After the descriptive statistical analysis, we 

used bivariate analysis to compare important subgroups.  Lastly, a multiple regression 

analysis was conducted to further and more precisely support conclusions made.   

3.4 Variable Measurement 

 

Our survey questions were created to apply CBSM supported by TPB 

constructs. The following sections outline how those constructs were measured in this 

study.  A majority of the questions asked in the survey were answered on a five-point 

Likert scale: typically one noted a very negative response to the question and five noted 

a very positive response.  To better understand factors influencing anglers’ decisions to 

use and purchase non-lead fishing tackle, bivariate analyses were conducted to identify 

important differences in the question responses among different subgroups such as type 

of angler (bass/general freshwater). These subgroups comparisons are important 

because they can help us understand the influences on angler’s decisions to comply with 

SB89. Types of anglers were determined by the response to the question of “Which of 

the following categories best represents the majority of your fishing activity?” A final 

output of the respondents determined that general freshwater fishing and bass fishing 

were most preferred types of fishing in New Hampshire.  

The survey questions were designed to ensure that the constructs measured were 

valid and properly assessed. Variables outlined by the TPB (Ajzen 1985) were 

measured in a reliable and valid way in order to adequately answer the research 

questions and to provide useful findings to be applied to the design of outreach and 

education to reduce the use of lead tackle in New Hampshire.  
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3.5 Statistical Analyses to Understand the Variables 

 

Univariate analysis was used to adequately answer the research questions 

presented in this study.  However, to better understand the correlates of the behavior in 

focus, and the many variables examined in this study, a more in depth approach was 

taken using bivariate analyses. One of the tests used in bivariate analyses was an 

independent t-test to compare important angling groups. Another test that was used to 

analyze survey data was a one-way analysis of variance test (ANOVA), which is 

commonly used by the social sciences to determine how much the mean values of a 

numerical variable differ among the categories of a categorical variable that is not 

dichotomous. 

 Multivariate analysis was conducted to test the strength of multiple independent 

variables on the dependent variable. Multivariate analysis is typically conducted after 

there is a firm understanding of the independent variables and their relationships. By 

including multiple variables in a statistical model, such as with linear regression, a more 

sophisticated model can be created to better explain and predict behavior.  

A Cronbach’s alpha was also used to report the reliability of scales used to 

measure constructs. A Cronbach’s alpha is the result of a statistical test frequently used 

in the social sciences to test the internal consistency, or reliability, of indices. Alpha 

scores should be higher than 0.70 to be considered reliable, and indices measuring 

concern, willingness, and benefits of purchasing and using non-lead tackle presented in 

this study showed high reliability. Likewise a performance index also showed high 

reliability for the interconnection between items measuring anglers’ perceptions about 

purchasing and using specific types of non-lead tackle.  
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3.6 Measuring Angler Behavior in the Theory of Planned Behavior 

 

The dependent variable in this section is willingness to participate in 

environmentally responsible fishing practices to reduce the use of lead while fishing, in 

compliance with SB89. This variable measures how willing a respondent is to switch to 

lead alternatives as discussed in the previous section. This variable also serves as the 

behavioral intention factor required by the TPB. It should be noted that the term 

willingness is often used synonymously with the term intention within the TPB 

(Townsend & Dawes 2007). Therefore, the term “willingness” is used for this variable 

rather than “intention”. This variable was calculated by the summated score of the 8 

questionnaire items concerning willingness to participate in specific activities related to 

reducing the impacts of lead fishing tackle in New Hampshire and an index was created. 

As shown in tables 2 and 3, reliability analysis indicated that this index has a very good 

reliability with Cronbach’s alpha coefficient of 0.935.  

 

Table 2: Willingness Index: Reliability Statistics 

 

Cronbach's Alpha N of Items 

0.935 8 
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Table 3: Willingness Index: Item-Total Statistics 

 

 

Scale Mean if 

Item Deleted 

Scale Variance 

if Item Deleted 

Corrected 

Item-Total 

Correlation 

Cronbach's 

Alpha if Item 

Deleted 

Replace Old Tackle for the 

Protection of New 

Hampshire Wildlife 

27.1840 51.993 0.858 0.921 

Replace Old Tackle for the 

Protection of Water 

Quality in New Hampshire 

27.1689 51.893 0.879 0.920 

Replace Old Lead Tackle 

for Non-Lead Tackle to 

Protect the Quality of New 

Hampshire's Environment 

27.1071 52.205 0.882 0.920 

Replace Old Lead Tackle 

to Protect the Quality of 

Human Health 

27.2097 52.106 0.835 0.923 

Replace Old Lead Tackle 

to Support a Local 

Business 

27.6501 52.681 0.710 0.932 

Dispose of Old Lead 

Tackle at Local 

Collection Sites, Lake 

Associations, and Boat 

Launches 

27.4223 50.843 0.789 0.926 

Exchange Old Lead 

Tackle to Enter into a 

Raffle for a Prize 

27.6154 51.835 0.713 0.932 

Test Non-Lead Fishing 

Tackle at a Tournament 
27.3741 55.531 0.575 0.941 

 

Indices are useful, and often used to measure an underlying concept and can 

create more meaningful summaries when conducting bivariate and multivariate analyses 

(Sweet & Grace-Martin 2003). Willingness to participate in lead tackle reducing 
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activities was correlated bivariately with many of the attitude variables used to 

understand angler behavior. These variables were used for analyses that were not 

included in the TPB model but they explained correlations that were valuable to the 

understanding of SB89 issues in New Hampshire. Furthermore much of this information 

proved helpful, if not critical, to the development and implementation of outreach and 

communication campaigns. Demographic variables were also correlated with 

willingness. Demographic questionnaire items allow for comparisons to be made 

between respondents of differing background characteristics and to identify any 

important trends across groups. The demographic items included: state of residency; 

annual household income; age; gender; and level of education.  

The application of the TPB requires questionnaire items measuring the factors, 

or constructs, of attitudes, social norms, and perceived behavior control (Azjen 1991). 

Attitudes towards participating in reducing the impacts of lead fishing tackle behavior is 

a variable measuring the degree to which the respondent has a positive or negative 

attitude towards adopting these practices.  Attitudes can affect a person’s intention and 

actual behavior (Fishbein & Azjen 1980).  

The concept of attitude was measured using three questionnaire items that 

measured a respondent’s level of concern with several statements about purchasing and 

using non-lead tackle, and the level of importance of several statements about the 

benefits of using non-lead tackle using a 5-point Likert scale. The ‘concern’ 

questionnaire items were: availability of non-lead fishing tackle, price of non-lead 

alternatives, and replacement of various types of old lead tackle. Additionally, the 

concept of attitude was measured using questionnaire items that ranked a respondent’s 
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level of importance with several statements about the benefits of using and purchasing 

non-lead tackle using a 5-point Likert scale. The ‘importance’ questionnaire items 

included: conservation of NH’s threatened loon population, conservation of NH wildlife 

including game birds, scavengers and other waterfowl, and protecting specific fishing 

waters you fish in the most.  

Perceived behavioral control concerning participation in reducing lead tackle 

use was measured. Perceived behavioral control (PBC) is defined as, “the extent to 

which people believe that they are capable of, or have control over, performing a given 

behavior” (Fishbein & Ajzen 2010). Measuring perceived behavior control can guide 

the design of CBSM strategies used to develop successful marketing “tools” for this 

study. These tools specifically related to this TPB construct are prompts, 

communication, incentives, and convenience. For example, if no matter how well you 

address an internal barrier, if the behavior is unpleasant or time-consuming, then the 

CBSM strategy will fail. Therefore, the first step to removing external barriers is to 

identify them. Convenience, however, can be subject to perception of the individual. If 

people have experience with an activity, then those individuals will often see that 

activity as being more convenient than those experiencing it for the first time. Strategies 

for removing these barriers must be tailored to each situation. This variable is meant to 

measure the respondent’s perception of the ease or difficulty of performing activities 

aimed to reduce the use of lead tackle in New Hampshire in compliance with SB89. 

This variable was measured using a single questionnaire item again using a 5-point 

Likert scale on the level of performance of specific types of alternatives.  
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 Social norms measured the perceived social pressure of the respondent to 

perform or not perform the target behavior, which is to participate in activities to reduce 

the impacts of lead fishing tackle. This factor was measured using two questionnaire 

items asking if respondents are 1) members of a NH fishing organization and given an 

option to list their organization, and 2) to what degree they are dedicated to fishing as a 

sport. Measuring social norms can guide the design of CBSM strategies used to develop 

successful marketing “tools” for this study. The tools specifically related to the TPB 

subjective norm construct are social norms, social diffusion, and/or communication. 

However, programs that make use of norms need to consider the possibility that 

providing descriptive information could actually decrease the desirable behavior 

amongst some individuals. For example, it is important to encourage people to engage 

in positive behaviors (rather than only avoiding environmentally harmful actions). To 

understand potential normative strategies, we also asked respondents who they would 

most likely believe/support when they gave information related to the impacts of lead 

fishing tackle. This was addressed in research question four asking “what information 

sources are used and trusted?” NH Fish and Game, NH DES, and organizations 

promoting environmental conservation are examples of trusted sources among the 

respondents in this thesis. 

3.7 Campaign Development   

 

This research was instrumental in determining how best to facilitate behavioral 

change by identifying target “problem” behaviors, uncovering barriers and benefits to 

behavior, better understanding the attitudes and concerns of the audience, guiding the 

development of appropriate messaging, and discerning the best avenues for information 
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dissemination as suggested by the CBSM framework. Using the guidance of the initial 

research on behavioral change, more advanced outreach and communication strategies 

were developed for the Loon Preservation Committee as well as other key organizations 

involved in this issue. A multi-faceted approach was taken to improve the existing 

campaigns on this issue by developing recommendations and products to promote 

adequate community coverage and maximize effectiveness. These products are focused 

on “point-of-sale” where they will be placed in local stores and provide information to 

community members when they are making their fishing tackle product purchase 

decisions. A much more detailed description of the results that led to the creation of 

these products used in New Hampshire, as well as their specific content, is discussed in 

the results chapter of this thesis (Chapter 4). Examples of these products are also 

included in the appendix of this report. An overarching message that highlights the 

target behavior, what community members can do to achieve that behavior, and why 

they should do it was developed for use on all products. CBSM stresses the importance 

of having a directed message with a specific target behavior to increase the chances of 

program success (McKenzie-Mohr 2011). The target behavior was to reduce or 

eliminate the use of lead tackle in order to reduce the impacts of lead on aquatic species 

in New Hampshire. 
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Chapter IV: Survey Results and Discussion 
 

4.1 Chapter Overview 

 

CBSM was used as a framework of this case study to increase the effectiveness 

of campaigns aimed to foster environmentally friendly behavior. The Theory of Planned 

Behavior provided a theoretical foundation used in union with CBSM to structure the 

research, the content of the questionnaire, and the analysis of the results to advance 

outreach and communication strategies on the use of lead tackle in New Hampshire. 

The TPB and CBSM were used to guide this research because of their successful 

application in previous research, and the nature of the research topic on changing angler 

behavior. The survey results, as well as a discussion about the key findings for 

implementation for the project partners, are presented in this chapter.  

Statistical analysis was conducted using the Statistical Package for the Social 

Sciences (SPSS) analysis software. The results portion of this chapter is structured 

according to the research questions guiding this study outlined in Chapter 2. Some of 

the results presented are used to set up the research questions to better understand the 

process of determining key findings relevant to the goals and objectives of this thesis. 

These findings have helped guide the research process by following the overarching 

question below: 

How can social science research guided by CBSM and TPB principles be used 

to develop a successful marketing campaign to encourage anglers to not use lead 

fishing tackle, and comply with SB89 by June 2016?  
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4.2 Introduction to Research Questions: Understanding the Target Audience  

 

 

After gathering data from interviews, the research questions were reviewed and 

investigated using the survey results. A goal of this study was to understand factors 

affecting licensed anglers’ attitudes towards SB89 and their willingness to participate in 

activities to reduce the impacts of lead fishing tackle in New Hampshire using data from 

a survey of licensed NH anglers. To understand the characteristics of respondents to the 

survey and assess any potential biases, the demographics of the survey respondents are 

shown in Table 4. Demographics are also important to understand because they may 

influence social behavior. In addition, an examination of the primary differences 

between groups may help tailor CBSM strategies for outreach and communication 

practices on this issue.  

Table 4. Demographics of Survey Respondents 

Demographic 

Profile 

Variable Number (n) % 

Gender Female 

Male 

Total 

78 

589 

667 

11.7 

88.3 

Age 18 to 24 

25 to 34 

35 to 44 

45 to 54 

55 to 64 

65 to 74 

75 or older 

Total  

24 

93 

104 

187 

183 

84 

6 

681 

3.5 

13.7 

15.3 

27.5 

26.9 

12.3 

0.9 

 

State of 

Residence 

New Hampshire 

Massachusetts 

Vermont 

Connecticut 

Maine 

New York 

Rhode Island 

Total 

457 

149 

16 

15 

12 

12 

6 

667 

68.5 

2.4 

1.8 

22.3 

0.9 

1.8 

2.2 
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Annual 

Household 

Income 

$0-$14,999 

$15,000-$29,999 

$30,000-$44,999 

$45,000-$59,999 

$60,000-$84,999 

$85,000-$99,999 

Over $100,000 

Total 

18 

32 

41 

60 

108 

75 

278 

612 

2.9 

5.2 

6.7 

9.8 

17.6 

12.3 

45.4 

 

Level of 

Education  

Did not graduate High School  

High School Graduate 

Some college 

College Graduate 

Some Graduate School 

Completed Graduate School 

Total 

6 

115 

137 

206 

48 

130 

642 

0.9 

17.9 

21.3 

32.1 

7.5 

20.2 

81.3 

 

 

To understand the results from the survey it is necessary to understand who 

replied and how representative the sample is of the target population. Table 5 shows the 

demographics of respondents compared to NH Fish and Game’s demographics of 

licensed anglers from 2014 to further assess possible biases. The responses to the survey 

came from a wide demographic range of people that reflects the population of fishing 

license purchasers in New Hampshire, which indicates that population of license 

holders is well represented by the sample. The findings are informative for 

understanding patterns of demographic characteristics from the original database. One 

goal of this study was to understand if certain angling groups were more affected by 

SB89 than others. Several demographic characteristics that were particularly important 

to determine this were income, age, gender, and if respondents were residents or non-

residents of New Hampshire. As the perceived cost of lead substitutes is one of the main 

barriers to compliance with SB89, income was an important demographic to examine to 

understand if perceived cost could really be a main concern in anglers’ willingness to 
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participate in activities to reduce their use of lead tackle. Likewise, respondents’ state of 

residency was looked at to understand if the barriers could be affecting these groups 

separately, and if so, what CBSM tools could be used to advance outreach and 

communication to these groups. Additionally, age and gender were also looked at to 

further understand if barriers could potentially be affecting these groups in different 

ways. 

 

Table 5: Selected Angler Demographics from Survey and Original Database 

 (*Non-residents came from all other New England States) 
 

  

Survey 

 

(n=790) 

 

Original NH Fish and 

Game 

Licensing Database 

Median Age 45 to 54 45 

Percent non-residents 31.2% 13% 

Percent Female 11.7% 25% 

Median Income $60,000-$84,999 n/a 

 

Another goal of this study was to understand how the type of fishing anglers 

engage in may be related to attitudes on this issue. As shown in Figure 5, these angling 

groups included, bass, ice, fly, saltwater, and general freshwater fishermen. Comparing 

significant themes from the initial interview stage, the first question from the survey 

asked respondents what category best represented the majority of their fishing activity. 

As expected, this questionnaire item indicated that bass (29%) and general freshwater 

fishermen (39%) were by far the most preferred types of fishing in New Hampshire. 
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This is important to examine in each research question because bass and general 

freshwater fishermen were the most common types of anglers that were found in all 15 

of the interviews as having the most resistance to SB89. 

 

Figure 5: Type of Fishing Most Preferred by Anglers 

 
 

     

4.3 Research Question #1: What are Anglers’ Level of Awareness of the Upcoming 

Lead Law (SB89) in New Hampshire?  

 

A goal for this study was to identify anglers’ knowledge about the upcoming 

lead law (SB89). It is important to note that this regulation was given a three year 

phase-in period to allow time for anglers and small retail stores to switch to lead 

alternatives and phase out lead tackle on the market shelves by June 2016. Determining 

if anglers were aware of the upcoming law (SB89), compared to the current law 

(SB224), was useful to determine which specific behaviors to target for outreach and 
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communication to ultimately achieve compliance from the angling community by June 

2016.  

The questionnaire items that address this issue concerned whether or not anglers 

were aware of 1) the current lead law (SB224), which prohibits the sale and use of lead 

sinkers weighing one ounce or less and lead jigs that measure less than one inch along 

their longest axis, and 2) the upcoming lead law (SB89), which will go into effect June 

2016 prohibiting sale and use of lead sinkers and lead jigs with a total weight of one 

ounce or less. As shown in Figure 6, the respondents are more aware of the current lead 

law (SB224) with 65 percent saying they are aware, and 35 percent saying they are not. 

Compared to Figure 7, the respondents are less aware of the upcoming lead law (SB89) 

with 43 percent who are aware and 57 percent who are not. 

 

 

 

 

Figure 6: Respondents Aware of the Current Lead Law (SB224) 
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Figure 7: Respondents Aware of the Upcoming Lead Law (SB89) 

 

This is an important finding because it illustrates that more than half of the 

anglers who fish in New Hampshire do not know about the upcoming lead law (SB89). 

As mentioned, this law was passed in 2013 and given a three year phase-in period 

before going into effect in June 2016. This is important to note because the survey in 

this study was designed to be given out almost exactly half way through the phase-in 

period stage (January 2015). Based on the results, more than half of the represented 

number of anglers (n=790) are not aware of the law at the half way point of this phase 

in period. Therefore, it is important to understand which areas of communication about 

this issue are not reaching the angling community, and how to determine which specific 

behaviors to target with advanced outreach and communication strategies.  
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In the previous section, several variables were examined to understand the level 

of awareness of SB89 amongst different angling groups. There was only a marginally 

significant difference in awareness of SB89 between types of anglers in Table 6.  

 

Table 6: Anglers’ Awareness of SB89 

Chi-Square Test 

 Value 

Asymp. Sig. (2-

sided) 

Pearson Chi-Square 9.804 0.081 

Linear-by-Linear Association 2.099 0.147 

N of Valid Cases 641  

 

This is not unexpected since attitudes amongst different groups of anglers are 

hypothesized to be different towards this issue. For example, Table 7 looks at this 

finding more in depth showing that 52 percent of bass fishermen are not aware of the 

upcoming lead law and 48 percent are aware. Likewise, 63 percent of general 

freshwater fishermen respondents are not aware of the upcoming lead law as opposed to 

37 percent who are aware. Although the majority of respondents in both groups are 

unaware of SB89, there is a larger percentage in the general freshwater category. This 

points out that the bass angling community may be receiving more information about 

SB89 since this law will affect them the most, but still not enough as there should be 

since the majority are unaware.  
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Table 7: Angling Groups Aware of the Upcoming NH Lead Law (SB89) 

 

Bass 

Fishing 

Fly 

Fishing 

Ice 

Fishing 

Saltwater 

Fishing 

General 

Freshwater 

Fishing All Total 

 Yes 48.4% 40.4% 58.8% 30.8% 37.0% 48.8% 42.7% 

No 
51.6% 59.6% 41.2% 69.2% 63.0% 51.2% 57.3% 

Total 
100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 

  

 Another interesting finding was that ice fishermen are the only angling group 

with more respondents aware of SB89 than not. This is interesting because ice 

fishermen typically use small jigs when fishing. However, ice fishing jigs are smaller in 

size than most bass fishing jigs, and non-lead tackle is generally more available for ice 

fishing at retail stores. Lastly, it is important to note that the majority of fly and 

saltwater fishermen are unaware of the upcoming lead law. This is not unexpected since 

the law will not prohibit any tackle in these angling groups. Overall, it is important to 

understand the target area for fostering behavioral change, where messaging can inform 

different angling groups about SB89 before June 2016.  

Not only is it important to understand anglers’ awareness of SB89 based on their 

preferred type of fishing, but it is also key to understand anglers’ awareness based on 

their level of dedication to the sport. We hypothesized that anglers who are more 

dedicated to fishing would be bass anglers, and those less dedicated would be general 

freshwater anglers. This is useful to know so that more advanced outreach and 

communication can be designed to target those groups who may have different levels of 

dedication to fishing. Table 8 shows that levels of dedication differ among different 

types of anglers. 
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Table 8: Level of Dedication to Fishing Amongst Different Types of 

Angling Groups 

Chi-Square Test 

 

 Value Asymp. Sig. (2-sided) 

Pearson Chi-Square 97.592 0.000 

Linear-by-Linear Association 26.576 0.000 

N of Valid Cases 726  

 

Not surprisingly, Table 9 shows that more dedicated anglers are New Hampshire 

bass anglers; whereas less dedicated anglers would be general freshwater fishermen. 

This supports the previous hypothesis that general freshwater anglers consist of more 

recreational anglers who are less dedicated to fishing than the bass angling group. This 

suggests that more outreach and communication about SB89 should be available for 

general freshwater anglers since this law only applies to the freshwater use of lead 

sinkers and jigs weighing one ounce or less. 

 

Table 9: Level of Dedication to Fishing Amongst Different Types of Angling 

Groups  

 

 

Bass 

Fishing 

Fly 

Fishing 

Ice 

Fishing 

Saltwater 

Fishing 

General 

Freshwater 

Fishing All Total 

 Not at all 

dedicated 
2.8% 2.0% 8.7% 0.0% 9.9% 1.1% 5.4% 

Somewhat 

dedicated 
18.7% 14.3% 30.4% 23.5% 32.2% 14.3% 23.3% 

Dedicated 27.6% 26.5% 30.4% 47.1% 35.7% 29.7% 31.4% 

Very 

dedicated 
29.9% 29.6% 30.4% 17.6% 17.3% 30.8% 24.8% 

Extremely 

dedicated 
21.0% 27.6% 0.0% 11.8% 4.9% 24.2% 15.2% 

Total 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 
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Based on the previous information, it is important to understand anglers’ level of 

dedication to fishing and awareness of SB89. As hypothesized, bass anglers should be 

more aware of fishing laws and regulations because they are more dedicated to the 

sport. Likewise, general freshwater anglers should be more unaware of SB89 because 

they are less dedicated to the sport. Table 10 shows that anglers’ level of awareness of 

SB89 differs with their level of dedication to fishing (p<0.01).  

 

Table 10: Anglers’ Awareness of SB89 Based on Level of Dedication to 

Fishing 

Chi-Square Test 

 

 Value Asymp. Sig. (2-sided) 

Pearson Chi-Square 13.874 0.008 

Linear-by-Linear Association 11.642 0.001 

N of Valid Cases 689  

 

Table 11 shows that less dedicated anglers (general freshwater anglers) are more 

unaware of SB89 than the more dedicated anglers (bass fishermen) who are more aware 

of SB89. Again this suggests that outreach and communication should be developed to 

target these groups in different ways. Making outreach and communication about SB89 

more available to the less dedicated anglers will be valuable in changing angler 

behavior. Additionally, because more dedicated anglers (bass anglers) are more aware 

of SB89 it is safe to say that knowledge is less of a barrier for this group. This may 

indicate that the barriers to comply with SB89 may fall under other categories, which 

will be discussed in the next research question.  
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Table 11: Anglers’ Awareness of SB89 Based on Level of Dedication to Fishing 
 

 

Not at all 

dedicated 

Somewhat 

dedicated Dedicated 

Very 

dedicated 

Extremely 

dedicated Total 

 Yes 30.3% 37.6% 37.9% 50.6% 51.9% 42.8% 

No 69.7% 62.4% 62.1% 49.4% 48.1% 57.2% 

Total 
100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 

 

Anglers’ state of residency demographics were also examined in this research 

question to understand anglers’ knowledge of SB89. Table 12 suggests that more out-

of-state anglers are unaware of SB89 than in-state anglers. This would make sense since 

NH laws and regulations are better communicated with residents of the state; thus, 

making out-of-state anglers more aware of the upcoming laws and regulations was 

believed to be important when fostering behavior change. However, Table 13 shows 

this difference as not significant (p > 0.05) indicating that different messages for in-state 

and out-of-state anglers are not needed, and targeting specific angling groups who 

prefer a specific type of fishing will be most valuable.  

 

Table 12: In-State vs. Out-of-State Licensed Anglers’ Awareness of 

Upcoming Lead Law (SB89) 

 

 In State Out of State Total 

 Yes 44.9% 39.4% 43.2% 

No 55.1% 60.6% 56.8% 

Total 100.0% 100.0% 100.0% 
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Table 13: In-State vs. Out-of-State Anglers’ Level of Awareness of SB89 

Chi-Square  

 

 Value Asymp. Sig. (2-sided) 

Pearson Chi-Square 1.765 0.184 

Linear-by-Linear Association 1.763 0.184 

N of Valid Cases 662  

 

These findings about the knowledge of SB89 bring to light many questions 

concerning the barriers that anglers may have to receiving information about the 

upcoming lead law. Furthermore, these findings may also reveal questions concerning 

the attitudes anglers have towards compliance with SB89, especially if they are aware 

of the law. The question of what barriers prevent anglers from knowing about, versus 

complying with, SB89 is addressed by the next set of analyses.  

4.4 Research Question #2: What are Anglers’ Attitudes towards the Barriers of 

Using Lead Alternatives?  

 

Uncovering barriers towards using lead alternatives is a very important step to 

consider when designing outreach and communication strategies since they are a large 

part of what drives behavior. Building on information obtained from the initial 

interview stage of this research, literature review, and the survey results, there were 

several key barriers concerning cost, performance and availability of non-lead fishing 

tackle as well as replacement of lead tackle found in anglers’ tackle boxes. These 

variables are important for more advanced outreach and communication development, 

especially amongst different angling groups to change behavior.   
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4.4.1 Barriers: Cost, Availability, and Replacement  

 

To determine key barriers, respondents were asked about their level of concern 

with issues about purchasing and using non-lead fishing tackle. These items addressed 

the barriers relating to overall availability of non-lead tackle, ability to find non-lead 

tackle online, ability to find non-lead tackle in fishing stores, price of non-lead tackle, 

replacing lead sinkers or split shots in angler tackle boxes, and replacing lead jigs in 

tackle boxes. As can be seen in Figure 8, the two most concerning aspects to 

respondents were the price of non-lead tackle and the overall availability and ability to 

find non-lead tackle in fishing stores. The questionnaire item that scored the lowest was 

“ability to find non-lead tackle online.” 

Figure 8: Anglers’ Level of Concern with Purchasing/Using Non-lead Tackle 

(1= “Not Concerned”; 5= “Very Concerned”) 
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These findings suggest that messages geared towards these issues will have an 

impact with anglers. However, it is also important to note that the mean concerns for 

each of these barriers were more neutral and more or less not as concerning to anglers. 

This is important because it may propose that anglers in general could be more willing 

to change their behavior despite the barriers most commonly addressed with this issue. 

This will be considered in a later research question of this thesis concerning anglers’ 

attitudes towards participating in activities to reduce the impacts of lead fishing tackle.   

Univariate analyses were able to adequately answer this research question.  

However, to better understand the correlates of the behavior in focus, and the many 

variables examined in this study, a more in depth approach was taken using bivariate 

analyses. The next portion of this research question looks into the bivariate relationships 

between variables from the previous research question and a concern index, which 

addresses the barriers of using and purchasing non-lead tackle to this issue. Any 

associations found through these tests explained important relationships between these 

variables and the desired behavior which advances our understanding of anglers’ 

volitional compliance with SB89 and how best to promote behavior change.  

A concern index was created summing the 6 questionnaire items that referred to 

the barriers of this issue shown in Figure 8. Table 14 suggests this index was found to 

be very reliable (Cronbach’s alpha = 0.897). The Cronbach’s alpha coefficient is the 

result of a statistical test commonly used in the social sciences to test the internal 

consistency, or reliability, of indices. As a rule of thumb alpha scores should be higher 

than 0.70 to be considered reliable, and the concern index therefore has high reliability.  
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Table 14: Reliability Statistic for Concern Index 

Cronbach's Alpha N of Items 

0.897 6 

 

 

To understand the level of concern of purchasing and using non-lead tackle 

among different angling groups, Table 15 shows the results of an ANOVA test that 

revealed significant differences (p<0.05) in the level of concern between different types 

of anglers. ANOVA tests are commonly used by the social sciences and determine how 

much the mean values of a numerical variable differ among the categories of a 

categorical variable that is not dichotomous.  

Table 15: ANOVA for Type of Angler and Concern Index 

 

 Sum of Squares Mean Square Sig. 

Between Groups 
884.939 176.988 0.005** 

Within Groups 
30662.787 52.148  

Total 
31547.726   

          *p< 0.05; **p< 0.01; ***p< 0.001  

The level of concern of in-state and out-of-state anglers was not significantly 

different (p>0.05). As mentioned in the previous section, designing outreach and 

communication materials that differ based on in-state or out-of-state angling groups 

may not be important, as it is more valuable to target angling groups who prefer a 

specific type of fishing rather than groups from different states. Likewise, as the price of 

non-lead tackle was the most concerning to respondents, annual household income was 
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also examined in this research question using an ANOVA test. However, this analysis 

suggested that respondents’ income was not significantly related to the level of concern 

about purchasing and using non-lead fishing tackle (p > 0.05). This was unexpected 

since cost is one of the main barriers that had been addressed during the initial interview 

stage, as well as in the survey results. This indicates that switching to lead alternatives 

may be perceived by respondents as being less costly than initial interviewees had 

suggested.  

However, when comparing the mean concern score across the angling 

categories, as can be seen in Table 16, ice and saltwater fishermen have a higher mean, 

or higher level of concern than other angling groups about the barriers of using and 

purchasing non-lead tackle, even though this law will not affect them as much as bass 

and general freshwater anglers. This means that outreach and communication would be 

less effective for these groups. 

 

Table 16: Concern and Type of Angler ANOVA Descriptives 

Concern Index 

Mean Scores: (1= “Not Concerned”; 15 = “Neutral”; 30 = “Very Concerned”) 

 

Type of Fishing Preferred by 

Anglers  N Mean Std. Deviation Std. Error 

Bass Fishing 176 17.7614 7.27814 0.54861 

Fly Fishing 76 14.8684 7.80315 0.89508 

Ice Fishing 18 19.1111 6.34210 1.49485 

Saltwater Fishing 11 19.1818 5.63592 1.69929 

General Freshwater Fishing 
235 15.6170 6.85925 0.44745 

All 78 15.8974 7.90789 0.89539 

Total 594 16.3653 7.29385 0.29927 
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Next, it is important to note the concerns of bass and general freshwater angling 

groups towards purchasing and using non-lead tackle. As shown in Table 16, bass 

anglers have more concern about the barriers (mean score = 17.76) than general 

freshwater anglers (mean score = 15.61). General freshwater anglers seem to have a 

neutral to low opinion about the concerns of using and purchasing non-lead tackle since 

they are not as dedicated to the sport. To understand key differences between bass 

anglers’ concerns and those of other anglers, an independent t-test was conducted and 

the statistically significant results are shown in Table 17. There are significant 

differences between bass anglers’ concerns and those of all other angling groups about 

the price of non-lead alternatives, replacing lead sinkers or split shots in tackle boxes, 

and replacing lead jigs in tackle boxes. These findings are not surprising, as these are 

the three main issues that are affecting bass anglers addressed in the initial interview 

stage and are behaviors that are especially important in bass fishing. 

Table 17: Bass Anglers’ Level of Concern towards Purchasing and Using Non-

lead Tackle vs. All Other Anglers 

Independent Samples Test 

Barriers F 

Price of Non-Lead Alternatives 

*** 

Equal variances 

assumed 4.314 

Replacing Lead Sinkers or Split 

Shots in Tackle Box * 

Equal variances 

assumed 
0.580 

Replacing Lead Jigs in Tackle 

Box*** 

Equal variances 

assumed 
0.539 

 

Although initial interviews seemed to indicate that bass anglers are most 

concerned about the price of lead alternatives and replacing jigs in their tackle boxes, 

Table 18 shows the mean scores of bass anglers are actually neutral to somewhat 

*p< 0.05; **p< 0.01; ***p< 0.001 
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concerned about these barriers (mean > 3.0). They are also less concerned about 

replacing lead sinkers and split shots (mean < 3.0). This indicates that the barriers 

toward this issue may not be as concerning as was indicated in the initial interview 

stage. Although SB89 is primarily affecting bass anglers and general freshwater anglers, 

outreach and communication material on the barriers of purchasing and using non-lead 

fishing tackle may be directed towards these groups in different ways. It is likely that 

general freshwater anglers do not fish as often as bass anglers, and so are not affected 

by the barriers to the same degree. This is good news and may indicate that outreach 

and communication to the general freshwater angling community will be easier.  

 

Table 18: Mean Ratings of Bass Anglers’ Level of Concern towards  

Purchasing and Using Non-lead Tackle 

 

Mean Scores: (1= “Not Concerned”; 3 = “Neutral”; 5 = “Very Concerned”) 

 

 

 

Barriers Angling Groups N Mean 

Std. 

Deviation 

Std. Error 

Mean 

Price of Non-Lead 

Alternatives*** 

 

All other 

anglers 
460 2.6957 1.49027 0.06948 

Bass anglers 191 3.3089 1.60718 0.11629 

Replacing Lead 

Sinkers or Split 

Shots in Tackle 

Box* 

All other 

anglers 
458 2.5568 1.54369 0.07213 

Bass anglers 
192 2.8594 1.53357 0.11068 

Replacing Lead 

Jigs in Tackle 

Box*** 

All other 

anglers 
443 2.5508 1.52625 0.07251 

Bass anglers 191 3.0524 1.61160 0.11661 
        *p< 0.05; **p< 0.01; ***p< 0.001 

Furthermore, Table 19 shows the results of an independent samples test to 

understand the key differences between general freshwater anglers’ concerns and those 

of other anglers. There are significant differences between general freshwater anglers’ 
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concerns and those of all other angling groups about 1) the price of non-lead tackle, 

and; 2) the replacement of lead jigs in their tackle boxes.  The mean scores for the 

statistically significant barriers produced from this test were neutral to less concerning 

for general freshwater anglers as shown in Table 20. Compared to all other groups, 

general freshwater fishermen were less concerned (mean score = 2.6) about the price of 

non-lead tackle, and even less concerned about replacing lead jigs (mean score = 2.5).  

This again indicates that general freshwater anglers may be more likely to change their 

behavior about purchasing and using non-lead tackle and complying with SB89 since 

they are not as concerned about the barriers.   

     *p< 0.05; **p< 0.01; ***p< 0.001 

 

 

 

 

 

 

 

Table 19: General Freshwater Anglers’  Level of Concern towards Purchasing 

and Using Non-lead Tackle vs. All Other Anglers 

Independent Samples Test 

Barriers F 

Price of Non-Lead 

Alternatives** 

Equal variances assumed 
0.951 

Replacing Lead Jigs 

in Tackle Box* 

Equal variances assumed 

2.312 



70 

 

 

 

*p< 0.05; **p< 0.01; ***p< 0.001 

Overall, bass anglers do have a higher mean score compared to general 

freshwater fishermen. This suggests that bass anglers are more affected and concerned 

about SB89 than general freshwater anglers to some degree. This may be because bass 

anglers are more dedicated to the sport. To examine the level of dedication to fishing 

and concern about the barriers, a Pearson’s correlation test was used. Table 21 reveals 

that the level of dedication to fishing is significantly correlated with concern about the 

barriers to purchasing and using non-lead tackle (p<0.01).  

Table 21: Correlations for Dedication and Concern Index 

 

 

Concern 

Index 

Level of 

Dedication to 

Fishing 

Level of Dedication to 

Fishing 

Pearson Correlation 0.182 1 

Sig. (2-tailed) 0.000  

N 634 778 

 

Table 20: Mean Ratings of General Freshwater Anglers’ Level of Concern 

Towards  

Purchasing and Using Non-lead Tackle 

 

Mean Scores: (1= “Not Concerned”; 3 = “Neutral”; 5 = “Very Concerned”) 

 

 

Barriers Angling Groups N Mean 

Std. 

Deviation 

Std. Error 

Mean 

Price of Non-Lead 

Alternatives** 

All other Anglers 395 3.0253 1.57692 0.07934 

General 

Freshwater 

Anglers 

256 2.6445 1.48013 0.09251 

Replacing Lead 

Jigs in Tackle 

Box* 

All other Anglers 385 2.8052 1.60435 0.08177 

General 

Freshwater 

Anglers 

249 2.5422 1.49974 0.09504 
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This supports the results examined in the previous research question that bass 

fishermen are more likely to be concerned about the barriers than general freshwater 

anglers because they have a higher level of dedication to the sport, even though SB89 

will affect the type of tackle used by each group. Again it is important to mention that 

respondents overall did not have strong opinions towards these barriers. This suggests 

that overcoming these barriers may not be difficult to achieve to foster behavior change.  

4.4.2 Barriers: Performance of Non-lead Tackle 

 

The next questionnaire item referred to key barriers addressing performance of 

common lead alternatives. Anglers were asked to indicate how well tungsten, stainless 

steel, bismuth, tin, and brass performed as a lead alternative. As shown in Figure 9, 

tungsten had the highest performance rating amongst anglers with a mean score of 3.9 

out of 5. 

     Figure 9: Level of Performance of Non-Lead Fishing Tackle 

   (1= “Does not Perform Well at All”; 5= “Performs Very Well”) 
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This is not unexpected since tungsten was mentioned to perform the best in all 

interview cases of this study. Tin tackle had the lowest performance rating of all the 

lead alternatives with a mean score of 2.7 out of 5. However, it is important to note that 

all lead alternatives in this question had a mean score higher than 2.5, which indicates 

that most of this tackle is already accepted to perform well to some degree in the 

angling community. This will be discussed in more detail in the perceived behavior 

control section of this thesis report. 

Additionally, it is important to remember that the response rate for this question 

was very low depending on the type of non-lead tackle being addressed in each 

questionnaire item. Table 22 shows the number of respondents who could not answer 

the question because they simply did not know how the lead alternative tackle 

performed while fishing. Stainless steel tackle had the highest response rate, which is 

not unexpected since stainless steel is a cheap and available alternative to lead. Bismuth 

and tin had the lowest response rate, which indicates that these types of lead tackle are 

not as well known.  

 

Table 22: Number of Respondents that Don’t Know How Types of Non-lead 

Tackle Perform  

 

 

Performanc

e of 

Tungsten 

Tackle 

Performanc

e of 

Stainless 

Steel 

Tackle 

Performanc

e of 

Bismuth 

Tackle 

Performanc

e of Tin 

Tackle 

Performanc

e of Brass 

Tackle 

N Valid 372 440 197 307 361 

Don’t 

know 
418 350 593 483 429 
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This indicates that outreach and communication strategies need to provide more 

information on the performance of various types of non-lead tackle, especially bismuth 

and tin, since anglers don’t know how they perform. There are several outreach 

strategies that can be used to solve this issue such as having anglers test lead 

alternatives at fishing tournaments, or having fishing guides provide their clients with 

non-lead tackle to test. These recommendations will be looked at more in depth in the 

conclusions chapter of this section.  

To better understand the correlates of the behavior in focus, and the many 

variables examined in this study, a more in-depth approach was taken using bivariate 

analyses. The next portion of this research question looks into the bivariate relationships 

between variables from the previous research questions and a performance index, which 

addresses the barriers of using and purchasing various types of non-lead tackle based on 

their performance while fishing. Any associations found through these tests explained 

important relationships between these variables and the desired behavior which 

advances our understanding of anglers’ volitional compliance with SB89 and how best 

to promote behavior change.  

A performance index was created summing 5 questionnaire items that all 

referred to the performance of various types of non-lead tackle. This index was found to 

be very reliable (Cronbach’s alpha = 0.846). Responses of in-state and out-of-state 

anglers were examined using an ANOVA test, but the opinions of in-state anglers and 

out-of-state anglers on performance of different types of tackle were not significantly 

different (p>0.05). This suggests that messaging strategies for these two groups should 

not be developed differently.  
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To understand the level of performance of various types of non-lead tackle 

among different angling groups, Table 23 compares the mean performance score across 

the angling categories. Bass fishermen had a low score, indicating that non-lead tackle 

does not perform well according to this group. However, the perception of the level of 

performance of non-lead tackle between angling groups was not significantly different 

(p>0.05) as shown in the ANOVA test results in Table 24. It is again critical to address 

the low number of responses for this particular question, as most respondents simply did 

not know how these alternatives performed. Therefore, it is important in outreach and 

communication strategies to provide information to all angling groups concerning the 

performance of purchasing and using non-lead tackle as most respondents are unaware 

of how they perform.  

 

Table 23: Performance Index and Type of Angler  

ANOVA Descriptives 

 

 N Mean Std. Deviation Std. Error 

Bass Fishing 53 14.9434 5.31838 0.73054 

Fly Fishing 14 16.5714 5.34522 1.42857 

Ice Fishing 1 17.0000 n/a n/a 

Saltwater Fishing 4 19.0000 2.94392 1.47196 

General Freshwater 

Fishing 
41 17.6829 4.84994 0.75743 

All 22 15.5909 5.85263 1.24778 

Total 135 16.1852 5.28612 0.45496 
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Table 24: ANOVA for Type of Angler and Performance Index 

 

 Sum of Squares Mean Square F 

Between Groups 215.915 43.183 1.579 

Within Groups 3528.455 27.352  

Total 3744.370   

 

Lastly, a Pearson’s correlation test was used to examine the relationship between 

the perceived performances of non-lead tackle with the levels of dedication of anglers 

as shown in Table 25. There was a statistically significant (p<0.001) negative 

correlation (r = -0.343). This indicates that anglers who are less dedicated, such as 

general freshwater anglers, are more likely to accept that non-lead tackle performs well. 

Likewise, those who are more dedicated, such as the bass angling community, are less 

likely to accept that non-lead tackle performs well.   

 
 

Table 25: Correlations for Dedication and Performance Index 

 

 Performance  

Level of Dedication to 

Fishing*** 

Pearson Correlation -0.343 

N 141 

        *p< 0.05; **p< 0.01; ***p< 0.001 

 

Uncovering barriers towards using lead alternatives is a very important step to 

consider when designing outreach and communication strategies since they are a large 

part of what drives behavior. Based on the results of this research question, outreach 

and education materials should be influential for specific angling groups, especially 
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bass and general freshwater fishermen, to foster voluntary behavioral change about the 

barriers of this issue.  

4.5 Research Question #3: What are Anglers’ Attitudes towards the Benefits of 

Using Lead Alternatives?  

 

 Developing a community-based social marketing strategy involves addressing 

the behavior to be encouraged and the behavior to be discouraged. The goal of this 

study, and all CBSM campaigns is to reduce barriers and increase benefits for the 

behavior to be encouraged, while doing the opposite for the conflicting behavior 

(McKenzie-Mohr 2011). As shown in Figure 10, this set of questionnaire items asked 

anglers to indicate how important seven carefully selected benefits from the use of non-

lead tackle are to them. These items addressed different benefits about conservation and 

protection of wildlife, natural resources, and human health by using non-lead fishing 

tackle. Other items addressed benefits of supporting local retail shops and organizations 

by using and purchasing non-lead tackle. 
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Figure 10: Level of Importance from Benefits of Using Non-Lead Tackle 

(1= “Not Important”; 5= “Extremely Important”) 
 

 
 

Overall, these findings indicate that respondents find it important to conserve 

and protect New Hampshire. This suggests that anglers enjoy participating in activities 

that will allow them to fish without harming the environment. Therefore, this highlights 

a vital focus for outreach and communication strategies, which can include information 

about the protection of anglers’ favorite fishing spots in New Hampshire by simply 

using non-lead tackle. Other important benefits to anglers include conserving New 

Hampshire wildlife, especially birds that are affected by lead tackle; and supporting 

local efforts to conserve New Hampshire’s natural resources. Although support for local 

tackle shops and businesses that sell non-lead tackle had the lowest mean score (3.6 out 

of 5), all of the mean scores for this question were very high, indicating that most 

respondents found all of these issues to be important in some way.  
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To better understand the correlates of the behavior in focus, a more in-depth 

approach was taken using bivariate analyses. The next portion of the results looks into 

the bivariate relationships between variables from the previous research question and a 

benefits index, which addresses the benefits of using and purchasing non-lead tackle. 

Any associations found through these tests explained important relationships between 

these variables and the desired behavior which advances our understanding of anglers’ 

volitional compliance with SB89 and how best to promote behavior change.  

A benefits index was created summing 7 questionnaire items that all referred to 

the benefits of purchasing and using non-lead tackle. This index was found to be very 

reliable (Cronbach’s alpha = 0.921). The perceived benefits of purchasing and using 

non-lead tackle were significantly different (p<0.001) among different angling groups 

as shown in Table 26.  

 

 

Table 26: ANOVA for Type of Angler and Benefits Index 

 

 Sum of Squares Mean Square F Sig. 

Between Groups 1171.407 234.281 5.241 0.000 

Within Groups 26286.851 44.706   

Total 27458.258    

 

 To understand the level of importance of various benefits to using non-lead 

tackle among different angling groups, Table 27 compares the mean benefits index 

score across the angling categories. 
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Table 27: Type of Angler and Benefits Index  

ANOVA Descriptives 

Mean Scores: (1= “Not Important”; 22.5 = “Neutral”; 45 = “Very 

Important”) 

 

 N Mean Std. Deviation Std. Error 

Bass Fishing 175 27.4286 8.05258 0.60872 

Fly Fishing 87 31.5287 4.69002 0.50282 

Ice Fishing 13 26.6923 8.12798 2.25430 

Saltwater Fishing 13 29.6154 4.51919 1.25340 

General Freshwater 

Fishing 
230 29.4913 6.46573 0.42634 

All 76 29.9868 5.77464 0.66240 

Total 594 29.1869 6.80470 0.27920 

 

Overall, ice and bass fishermen had the lowest mean scores; however, it is 

important to note that all scores were high and the respondents indicated some level of 

importance for each of the benefits addressed. Therefore, it is important that outreach 

and communication provide avenues of information about the benefits of non-lead 

fishing tackle to all groups. To understand what questionnaire items are most important 

to different angling groups, an independent t-test was used. Table 28 shows that bass 

anglers’ opinions on each of the topics in Table 28 were significantly different (p<0.05) 

than all other anglers’ opinions. The item that had the highest mean score, or the most 

important benefit to bass anglers, was the protection of the fishing waters they prefer to 

fish in. Next was to conserve New Hampshire’s natural resources. In general, bass 

anglers had a lower mean score compared to all other anglers, but all still found each 

questionnaire item to be important in some way. 
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Table 28: Bass Anglers and Benefits Index 

Independent T-test 

Mean scores: (1 = “Not Important”; 3 = “Neutral”; 5 = “Very Important”) 

 

 Angling 

Groups N Mean 

Std. 

Deviation 

Std. Error 

Mean 

Support Local Shops 

and Businesses 

Selling Non-Lead 

Tackle* 

all other 

anglers 
452 3.6150 1.30411 0.06134 

Bass anglers 
190 3.3474 1.46759 0.10647 

Support Local Efforts 

to Conserve New 

Hampshire's Natural 

Resources** 

all other 

anglers 
469 4.3859 1.02234 0.04721 

Bass anglers 
197 4.1117 1.28877 0.09182 

Support Conservation 

Organizations in New 

Hampshire as a 

Whole*** 

all other 

anglers 
468 4.1880 1.15357 0.05332 

Bass anglers 
195 3.8359 1.35606 0.09711 

Conserve New 

Hampshire's 

Threatened Loon 

Population*** 

all other 

anglers 
461 4.3731 1.06916 0.04980 

Bass anglers 
195 3.9231 1.41757 0.10151 

Conserve New 

Hampshire Wildlife 

Including Game 

Birds, Scavengers, 

Birds of Prey, and 

Other Water 

Birds*** 

all other 

anglers 
459 4.4728 0.92090 0.04298 

Bass anglers 

193 4.0155 1.32475 0.09536 

Protect Specific 

Fishing Waters 

Anglers Prefer to 

Fish In*** 

all other 

anglers 
458 4.4585 0.96968 0.04531 

Bass anglers 
192 4.3021 1.20314 0.08683 

Protect the Quality of 

Human Health*** 

all other 

anglers 
458 4.3515 1.09345 0.05109 

Bass anglers 192 3.9792 1.33796 0.09656 

     *p< 0.05; **p< 0.01; ***p< 0.001 
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Demographics were also examined for their influences on the benefits of using 

non-lead tackle. Anglers’ opinions on the benefits of purchasing and using non-lead 

tackle based on their state of residency, income, and education were not significantly 

different among different groups of anglers. However, male and female anglers’ 

opinions of the benefits of purchasing and using non-lead tackle were significantly 

different as shown in Table 29. Females had a higher mean score than males about the 

importance of purchasing and using non-lead tackle. Table 30 highlights the mean 

scores, which were still high for both groups. This indicates that the benefits of this 

issue are important to anglers. These benefits are all centered on conservation and 

protection of New Hampshire’s environment and/or wildlife; as well as support for local 

organizations and tackle shops that strive to reduce the impacts of lead tackle.  

 

Table 29: Benefits Index and Gender 

Independent T Test  

 

 F Sig. 

Sig. (2-

tailed) 

Benefits 

index 

Equal variances 

assumed 
7.626 0.006 0.009 

Equal variances 

not assumed   0.001 

     

Table 30: Benefits Index and Gender 

 

 

Gender N Mean Std. Deviation 

Std. Error 

Mean 

Benefits index Female 70 31.2429 5.16520 0.61736 

Male 510 28.9961 6.88525 0.30488 
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Lastly, an independent t-test was used to understand general freshwater anglers’ 

opinions about the benefits to purchasing and using non-lead tackle compared to other 

groups, but their opinions were not significantly different (p>0.05) than all other 

angling groups. This suggests that general freshwater anglers, or the less dedicated 

anglers, may not know enough about fishing to have a strong opinion on the benefits of 

using non-lead tackle. Since SB89 is primarily affecting bass anglers (as mentioned in 

the previous research question), outreach and communication material on the benefits of 

purchasing and using non-lead fishing tackle should be directed toward bass anglers in a 

different way than all other groups.  

 

4.6 Research Question #4: What Information Sources are Used and Trusted?  

 

Information regarding the impacts of lead tackle and respondents’ relative trust 

in the vectors who support these impacts, or sources of information, were measured to 

answer this research question. This assessment is very important for outreach and 

education efforts since it can not only explain what sources would be best for campaign 

delivery but also identify specific sources that anglers do not trust with the impacts of 

lead fishing tackle information. This was measured using 9 questionnaire items which 

used a 5-point Likert scale of 1 (not likely) to 5 (very likely) asking respondents to 

indicate how likely they would be to believe information regarding the impacts of lead 

fishing tackle on the New Hampshire environment and wildlife if they knew various 

sources supported it. The 9 sources included: fishing buddies; a fishing store 

clerk/owner; the Department of Environmental Services; a NH conservation 

organization; a NH fishing club or organization; a local fishing magazine; a NH lakes 
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association for a specific fishing site; the NH Department of Fish and Game; and a 

professional tournament angler.  

Determining what information sources are used and trusted by respondents can 

be helpful to designing effective outreach and communication strategies to promote 

behavioral change. As can be seen in Figure 11, New Hampshire Fish and Game was 

the most trusted resource for information regarding the impacts of lead fishing tackle 

followed by the Department of Environmental Services, a NH fishing club or 

organization, and NH conservation organizations. It is important to note that these 

means were all relatively close, and all of these sources of information have great 

potential to distribute information regarding the impacts of lead fishing tackle to the 

angling community. This identifies an important focus area for advancing outreach and 

communication, where messaging tools could include logos of trusted sources as 

supporters of the impacts of lead tackle. These sources could also be important locations 

for the distribution of outreach and communication materials on this issue, or locations 

of lead collection/disposal sites. This will be usable knowledge for project partners and 

explained in more detail in the next section.  
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Figure 11: Level of Trust by Information Source 

(1= “Not Likely”; 5= “Very Likely”) 

 

 

To understand key differences between which sources from Figure 11 bass 

anglers trust versus other anglers, an independent t-test was conducted and the 

statistically significant results are shown in Table 31.There are significant differences 

between sources that bass anglers trust and those of all other groups which include 1) 

the New Hampshire Fish and Game Department, 2) NH fishing clubs and organizations, 

3) the Department of Environmental Services, 4) fishing buddies, 5) fishing store 

owners, 6) a NH conservation organization, 7) a local fishing magazine, 8) and a NH 

lakes association at a specific fishing site. This is very important to address as these 

sources can be highly influential on angler behavior with distributing information 
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regarding the impacts of lead tackle. The highest mean score in this table indicates that 

bass anglers trust the New Hampshire Fish and Game Department (mean score = 3.4) 

the most out of all other sources. This aligns with the overall results to this question in 

that respondents trust this source the most. Another source that was trusted by bass 

anglers was not surprisingly, fishing clubs and organizations (mean score = 3.3). The 

third highest mean score was the Department of Environmental Services (mean score = 

3.2).  It is also important to recognize that the biggest mean difference in this table 

between bass anglers and all other anglers was trust in a NH Conservation Organization 

(mean score = 3.07, about a 0.53 mean difference). This is important to consider for 

outreach and communication materials in terms of distributing information to different 

groups of anglers. For instance, it might not be as effective to distribute information 

regarding this issue to bass anglers through a NH conservation organization. However, 

it will work for other groups such as general freshwater fishermen.  Overall, bass 

anglers had a lower mean score compared to all other angling groups. This indicates 

that bass anglers are generally more skeptical about the impacts of lead fishing tackle in 

the environment. However, it is important to address the sources that could influence 

the bass angling community with information regarding the impacts of lead tackle.  
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Table 31: Bass Anglers’ Trusted Sources vs. All Other Anglers 

Independent T test  

Mean Score: (1 = “Not Likely”; 5 = “Very Likely”)  

 

 

 

Trusted Sources 

Angling 

Groups N Mean 

Std. 

Deviation 

Std. Error 

Mean 

Fishing Buddies* 

 

all other 

anglers 
448 3.0781 1.20983 0.05716 

bass anglers 
190 2.8421 1.31588 0.09546 

Fishing Store Owners 

* 

all other 

anglers 
444 3.1757 1.25190 0.05941 

bass anglers 
189 2.9048 1.36889 0.09957 

Department of 

Environmental 

Services***  

 

 

all other 

anglers 
447 3.6465 1.20365 0.05693 

bass anglers 

190 3.1632 1.41784 0.10286 

NH Conservation 

Organization*** 

 

 

all other 

anglers 
450 3.6133 1.22948 0.05796 

bass anglers 

189 3.0741 1.44208 0.10490 

NH Fishing Club or 

Organization**  

 

 

all other 

anglers 
448 3.5826 1.21230 0.05728 

bass anglers 

189 3.2963 1.36329 0.09916 

Local Fishing 

Magazine*** 

 

 

all other 

anglers 
445 3.3955 1.20658 0.05720 

bass anglers 

 

 

188 3.0000 1.36417 0.09949 

NH Lakes 

Association for 

Specific Fishing 

Site** 

 

all other 

anglers 
448 3.5112 1.22424 0.05784 

bass anglers 

188 3.1436 1.43509 0.10466 



87 

 

 

 

New Hampshire Fish 

and Game 

Department***  

 

all other 

anglers 
451 3.8492 1.16785 0.05499 

bass anglers 

190 3.3789 1.39294 0.10105 

         *p< 0.05; **p< 0.01; ***p< 0.001 

 

Some demographics were also examined using an independent t-test to 

understand who anglers trust with information regarding the impacts of lead fishing 

tackle. Anglers’ state of residency was once again not statistically significant (p>0.05), 

indicating that outreach and communication strategies do not need to be developed 

differently for in-state and out-of-state residents. Likewise, anglers’ opinions about who 

they trust with information regarding the impacts of lead fishing tackle were examined 

based on their gender, income, and education, but these differences were not 

statistically significant (p > 0.05). However, an independent t-test was used to examine 

who anglers trust depending on their age. In this test there were significant differences 

(p<0.05) in anglers’ level of trust based on their age and showed that anglers who were 

age 75 or older were most trusting. Age 18 to 24 also trusted the different sources with 

information regarding the impacts of lead fishing tackle. Expectedly, anglers that were 

the age of 35 to 44 had the lowest mean score, indicating that they do not trust the 

sources with information regarding the impacts of lead fishing tackle. This age range is 

the most common among licensed anglers in New Hampshire (see Table 5), and are 

probably more dedicated to fishing, which indicates that this would be comprised of 

mostly bass anglers.  

  All of this information has been useful in the development of outreach and 

communication materials for project partners. These results have examined the attitudes 



88 

 

 

 

surrounding the barriers and benefits of using and purchasing non-lead fishing tackle 

between groups of anglers. For example, understanding what sources anglers trust will 

be most valuable for outreach and communication development. There have been many 

studies on the impact social norms can have upon individuals engaging in 

environmentally friendly behavior, which will be addressed later on in this thesis.  

 

4.7 Research Question #5: Other Usable Knowledge for Project Partners 

 

 Results drawn from the first 4 research questions allow a more in-depth look at 

other usable knowledge for project partners. While it is important to understand the 

barriers and benefits between groups of anglers, as well as their general knowledge of 

the law, knowing how to distribute information and what information to distribute to 

these groups will be essential for implementation of outreach and communication 

programs. Information included in this research question addresses 1) useful resources 

that will help anglers comply with SB89 and switch to non-lead tackle, 2) useful 

resources that will help anglers dispose of old lead tackle, and 3) knowing when and 

where to distribute these materials.  

4.7.1 Knowing What Resources are Most Useful for Anglers’ to switch to Non-lead 

Tackle 

 

To understand what will be useful for anglers to switch to non-lead tackle, a 

series of questionnaire items were examined.  As can be seen in Figure 12, the most 

important resource to respondents would be if tackle shops provided more lead 

substitutes to purchase with a mean score of 4.1. A mean score is the value of the mean 

of all responses for a questionnaire item, where the response categories are coded with a 
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Likert scale of 1 (I don’t find this useful at all) to 5 (I find this very useful). The next 

most important resource for anglers is knowing that they are supporting the health of the 

environment they enjoy fishing with a mean score of 3.9. It is important to note that 

respondents find all of these resources useful to some degree, as mean scores are above 

3.0.  This is beneficial in the development of outreach and communication strategies. 

However, looking more in depth at the different angling groups will allow for the 

development of more accurate materials for project partners. 

Figure 12: Resources Most Useful for Anglers to Use Lead Alternatives 

(1= “I don’t find it to be useful at all”; 5= “I find this very useful”) 
 
 

 
 

To better understand anglers’ opinions about what resources are most useful for 

them to switch to non-lead fishing tackle, a more in depth approach was taken using 
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bivariate analyses. Any associations found through these tests explained important 

relationships between these variables and the desired behavior which advances our 

understanding of anglers’ volitional compliance with SB89 and how best to promote 

behavior change.  

Table 32 shows descriptive statistics for different angling groups’ perceptions 

of the usefulness of the resources listed in Figure 12. These items include 1) access to 

an updated list of online non-lead tackle suppliers, 2) knowing what non-lead products 

are most effective for specific anglers, and 3) knowing that anglers’ support helps the 

health of the environment they like to fish in.  Although two of the three items did not 

show statistically significant differences between groups, they were marginally 

significant, and so were included in this table. This test revealed that the widest 

variance in perceived usefulness of resources was in knowing that angler support helps 

the health of the environment they like to fish in.  

 

Table 32: Resources Most Useful for Different Types of Anglers 

ANOVA Descriptives  

Useful Resources N Mean 

Std. 

Deviation 

Std. 

Error 

Access to Updated 

List of Online Non-

Lead Tackle 

Suppliers 

 

 

 

 

 

Bass Fishing 188 3.4043 1.41285 0.10304 

Fly Fishing 82 3.5732 1.35200 0.14930 

Ice Fishing 18 2.8889 1.49071 0.35136 

Saltwater Fishing 13 4.0000 1.08012 0.29957 

General Freshwater 

Fishing 
256 3.6250 1.26801 0.07925 

All 78 3.7436 1.38110 0.15638 

Total 635 3.5543 1.34615 0.05342 

Knowing What 

Non-Lead Products 

Bass Fishing 189 3.5873 1.37572 0.10007 

Fly Fishing 84 3.8690 1.29670 0.14148 

Ice Fishing 18 3.8889 1.07861 0.25423 
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are Most Effective 

for Specific Anglers 

 

 

 

  

Saltwater Fishing 13 4.0769 0.75955 0.21066 

General Freshwater 

Fishing 
255 3.9569 1.15104 0.07208 

All 77 3.8701 1.21775 0.13878 

Total 
636 3.8255 1.24712 0.04945 

Knowing That 

Anglers' Support 

Helps the Health of 

the Environment 

They Fish In ** 

 

 

 

Bass Fishing 188 3.5851 1.43232 0.10446 

Fly Fishing 81 4.1728 1.26284 0.14032 

Ice Fishing 18 3.8889 1.23140 0.29024 

Saltwater Fishing 13 4.1538 0.89872 0.24926 

General Freshwater 

Fishing 
255 3.9608 1.20303 0.07534 

All 76 3.7632 1.35517 0.15545 

Total 631 3.8542 1.30845 0.05209 

          *p< 0.05; **p< 0.01; ***p< 0.001 

 

 To encourage bass anglers to reduce their use of lead tackle, it is important to 

understand what resources would be most useful for this group to switch to non-lead 

fishing tackle. Table 33 shows the key differences between bass anglers’ opinion of 

what resources would be most useful to switch to non-lead fishing tackle and those of 

other anglers. There are statistical differences between which resources would be most 

useful to bass anglers and all other angling groups about 1) knowing that they are 

helping the health of the environment, 2) knowing what non-lead products are most 

effective for specific anglers, 3) signage describing the current lead law displayed in 

fishing stores, and 4) tackle shops providing more non-lead alternatives to purchase. It 

is important to recognize that all mean scores of the bass angling group were lower than 

other groups; however, all scores were still high and found to be important (all mean 

scores are greater than 3.0). Table 33 shows that the resource with the highest mean 

score for the bass angling group was if tackle shops provided more non-lead alternatives 
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to purchase. This indicates that this would be the most useful resource to encourage the 

bass angling community to switch to non-lead tackle.  

 

Table 33: Resources Most Useful for Bass Anglers vs. All Other Anglers 

ANOVA Descriptives  

 

 

Useful Resources 
Angling 

Groups N Mean 

Std. 

Deviation 

Std. Error 

Mean 

Access to Updated 

List of Online Non-

Lead Tackle 

Suppliers 

 

All other 

anglers 
447 3.6174 1.31359 0.06213 

Bass anglers 

188 3.4043 1.41285 0.10304 

Knowing What 

Non-Lead Products 

are Most Effective 

for Specific 

Anglers** 

 

All other 

anglers 
447 3.9262 1.17577 0.05561 

Bass anglers 

189 3.5873 1.37572 0.10007 

Signage Describing 

the Current NH 

Lead Law Displayed 

in Fishing Stores** 

 

All other 

anglers 
444 3.8356 1.23255 0.05849 

Bass anglers 

190 3.5368 1.37868 0.10002 

Tackle Shops 

Providing More 

Non-Lead 

Alternatives to 

Purchase* 

 

All other 

anglers 
446 4.1704 1.11077 0.05260 

Bass anglers 

189 3.9259 1.24406 0.09049 

Knowing That 

Anglers' Support 

Helps the Health of 

the Environment 

They Fish In*** 

 

All other 

anglers 
443 3.9684 1.23629 0.05874 

Bass anglers 

188 3.5851 1.43232 0.10446 

           *p< 0.05; **p< 0.01; ***p< 0.001 
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This information provides a better understanding of different angling groups that 

are concerned about the limitations of switching to lead tackle substitutes by 2016 

which can be directly incorporated in CBSM-based outreach and communication 

recommendations. The most notable finding is that bass anglers can be reached in 

multiple ways to help make the transition to non-lead tackle easier for this group. 

Making the connection between angling groups that will be affected by SB89, and the 

resources that will be most useful for them to purchase and use non-lead tackle, will go 

a long way towards achieving desired outreach and communication outcomes.  

 

4.7.2 Knowing What Resources are Most Useful for Anglers to Dispose of Old 

Lead Tackle 

 

Determining what resources are most useful for anglers to dispose of old and 

illegal lead tackle that may be accruing in tackle boxes can be instrumental to designing 

effective outreach and communication to promote behavior change. A series of 

questionnaire items asked respondents to indicate how useful particular resources would 

be to allow them to dispose of lead tackle by 2016 and switch to non-lead tackle. As can 

be seen in Figure 13, these variables include a local place to drop off lead tackle at any 

time, knowing when and where to properly recycle old lead tackle, a list of lead 

disposal sites by town, knowing when and where hazardous waste days are every year, a 

lead tackle exchange at boat launches, payment for recycling old lead tackle, an event to 

exchange old lead tackle to enter into a raffle to win a prize, and a lead tackle exchange 

at local fishing tournaments. The most preferred resource among respondents was for a 

place to drop off old lead tackle at any time which had a mean score of 3.9. It is also 
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important to mention that respondents for this question found all of these items to be 

useful in some way as mean scores were relatively similar. Looking more closely at the 

different angling groups will allow for the development of accurate and useful 

campaign materials for project partners. 

Figure 13: Resources Most Useful for Anglers to Dispose of Old Lead Tackle 

(1= “I don’t find it to be useful at all”; 5= “I find this very useful”) 
 

 
To better understand the correlates of these resources and the level of usefulness 

between angling groups, a more in depth approach was taken using bivariate analyses. 

Any associations found through these tests explained important relationships between 

these variables and the desired behavior to purchase and use non-lead tackle which 
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advances our understanding of anglers’ volitional compliance with SB89 and how best 

to promote behavior change. 

Table 34 shows the key differences between angling groups’ opinions of what 

resources they find most useful to help them dispose of old lead fishing tackle. There 

are statistical differences between angling groups for only one resource from Figure 13, 

which was knowing when and where to properly recycle old lead tackle. This was 

unexpected because disposal was a barrier that had been addressed multiple times 

during the interview process. However, this result may indicate that there are significant 

differences in the importance of knowing where and when to dispose of old lead tackle 

among different angling groups. Simply knowing when and where to properly recycle 

old lead tackle may be useful enough for anglers. Additionally, the mean scores 

between all groups was relatively high and above 3.0 meaning that all groups found this 

to be an important avenue to dispose of old lead tackle. However, the bass angling 

group once again had the lowest mean score which indicated that they are still the group 

that is most resistant to switching to non-lead tackle, but still find this to be a useful 

resource.  

 

Table 34: Resources Most Useful to Dispose of Old Lead Tackle between  

Angling Groups  

ANOVA Descriptives  

 

 N Mean 

Std. 

Deviation 

Std. 

Error 

Knowing When and 

Where to Properly 

Recycle Old Lead 

Tackle* 

Bass Fishing 188 3.4681 1.53882 0.11223 

Fly Fishing 80 4.0125 1.32640 0.14830 

Ice Fishing 18 3.6111 1.28973 0.30399 

Saltwater Fishing 13 3.4615 1.33012 0.36891 
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General Freshwater 

Fishing 
252 3.8929 1.41154 0.08892 

All 77 3.5714 1.48172 0.16886 

Total 
628 3.7245 1.45498 0.05806 

            *p< 0.05; **p< 0.01; ***p< 0.001 
It is important to understand the resources that are most useful to help bass 

anglers dispose of their old lead fishing tackle. Bass anglers’ opinions on each of the 

topics in Table 35 were significantly different (p<0.05) than all other anglers’ opinions. 

There are significant differences between bass anglers’ opinions and those of all other 

angling groups about how useful it would be to dispose of old lead tackle if 1) there was 

a local place to drop it off at any time, and 2) knowing when and where to properly 

recycle old lead tackle. This information provides a better understanding of bass anglers 

and what resources will most likely help them dispose of old lead tackle for the 2016 

lead regulation. This can also be directly incorporated into CBSM-based outreach and 

communication recommendations for project partners.  

 

Table 35:  Resources Most Useful for Bass Anglers 

ANOVA Descriptives  
 

 

Bass anglers N Mean 

Std. 

Deviation 

Std. Error 

Mean 

Knowing When and 

Where to Properly 

Recycle Old Lead 

Tackle* 

all other 

anglers 
440 3.8341 1.40524 0.06699 

bass anglers 
188 3.4681 1.53882 0.11223 

A Local Place to 

Drop Off Old Lead 

Tackle at Any 

Time** 

all other 

anglers 
440 3.9818 1.37489 0.06555 

bass anglers 
185 3.6811 1.51475 0.11137 

            *p< 0.05; **p< 0.01; ***p< 0.001 
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4.7.3 Knowing Where to Apply Outreach and Communication Strategies 

 

 

One goal of this study is to understand where anglers can be encouraged to 

purchase non-lead tackle, which is useful for outreach and communication 

implementation. To determine this, respondents answered several questions that would 

determine the best possible locations to promote behavior change. These locations 

consisted of box stores such as Bass Pro Shop, Cabela’s, Dick’s Sporting Goods, and 

Walmart. Other locations include a local tackle shop and an online resource. Out of 

these locations, the first question asked respondents where they preferred to buy fishing 

tackle of any kind. Table 36 indicates that respondents prefer to buy fishing tackle at a 

local tackle shop, online, and Walmart. Surprisingly the most preferred place was a 

local tackle shop. This was interesting because respondents’ level of support for local 

tackle shops was the least important of the benefits to purchasing and using non-lead 

tackle (see Figure 8). However, it was not surprising that online was the second most 

preferred location to buy general fishing tackle. Likewise, Walmart was the third most 

preferred location.  

 

Table 36: Most Preferred Place to Buy Fishing Tackle 

 

 

Frequenc

y Percent 

Valid 

Percent 

Cumulative 

Percent 

Valid Online 173 21.9 25.0 25.0 

Bass Pro Shop at 

the store 
107 13.5 15.4 40.4 

Walmart at the 

store 
167 21.1 24.1 64.5 

Cabela's at the 

store 
17 2.2 2.5 67.0 
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At a local tackle 

shop 
229 29.0 33.0 100.0 

Total 693 87.7 100.0  

Missing Other 72 9.1   

 25 3.2   

Total 97 12.3   

Total 790 100.0   

  

            To understand the preferred locations to buy fishing tackle among different 

angling groups, Table 37 shows the mean scores of each angling group. This table 

indicates that 1) bass anglers prefer to buy at Bass Pro Shops or Walmart (mean = 2.5), 

and 2) general freshwater anglers prefer to buy their fishing tackle at Walmart 

(mean=3.2). This makes sense, since Walmart is easily accessible and cheap for less 

dedicated anglers (general freshwater fishermen), whereas a Bass Pro Shop would 

specialize in more advanced products for the more dedicated angler (bass anglers).  

 

Table 37: Most Preferred Place to Buy Fishing Tackle between Angling 

Groups  

ANOVA Descriptives 

Mean Scores: ( 1= “Online”; 2= “Bass Pro Shop”; 3= “Walmart”; 4= 

“Cabela’s”; 5= “At a Local Tackle Shop”) 

 

 N Mean Std. Deviation Std. Error 

Bass Fishing 190 2.5105 1.54214 0.11188 

Fly Fishing 84 3.1310 1.94985 0.21275 

Ice Fishing 23 3.9565 1.46095 0.30463 

Saltwater Fishing 16 2.8125 1.51520 0.37880 

General Freshwater 

Fishing 
256 3.2344 1.40578 0.08786 

All 79 3.2658 1.55009 0.17440 

Total 648 3.0278 1.58504 0.06227 
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The next question asked respondents where they prefer to buy non-lead fishing 

tackle. For question order, this question was purposefully asked later in the survey to 

eliminate any bias about using non-lead tackle. Table 38 highlights the most preferred 

places to buy non-lead tackle among all angling groups, which were again at 1) a local 

tackle shop, 2) Walmart at the store, and 3) online resources. It was interesting that 

Walmart was more preferred over an online resource since one of the main barriers 

addressed in the interview stage was the availability of non-lead tackle in stores. This 

suggests that local stores may be the best locations to make non-lead tackle available for 

anglers of all types.  

 

Table 38: Most Preferred Place to Buy Non-Lead Fishing Tackle 

 

 Frequency Percent 

Valid 

Percent 

Cumulative 

Percent 

Valid Online supplier 135 17.1 20.2 20.2 

Bass Pro at the 

store 
105 13.3 15.7 36.0 

Cabela's at the 

store 
18 2.3 2.7 38.7 

Walmart at the 

store 
173 21.9 25.9 64.6 

At a local tackle 

shop 
236 29.9 35.4 100.0 

Total 667 84.4 100.0  

Missing  49 6.2   

 74 9.4   

Total 123 15.6   

Total 790 100.0   

 

 

Because availability of non-lead tackle was addressed as a main barrier to SB89 

in the initial interview questions, it is important to understand what places will be most 
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useful to provide non-lead tackle to bass anglers. An independent t-test was used to 

compare key differences between bass anglers’ preferred locations to buy non-lead 

tackle to all other angling groups. Table 39 indicates that bass anglers differed 

significantly from all other angling groups and preferred to buy non-lead tackle at a 

Bass Pro Shop or Walmart with a mean score of 2.9.  This information provides a better 

understanding of bass anglers and what locations will be best to encourage anglers to 

purchase non-lead tackle by eliminating any barriers that enable them to do so. This can 

also be directly incorporated into CBSM based outreach and communication 

recommendations for project partners.  

 

Table 39: Comparing Means of Bass Anglers’ Preferred Place to Buy Non-

Lead Tackle vs. All Other Anglers 

Independent T Test 

Mean Scores: ( 1= “Online”; 2= “Bass Pro Shop”; 3= “Walmart”; 4= 

“Cabela’s”; 5= “At a Local Tackle Shop”) 

 

 Angling 

Groups 

 N Mean 

Std. 

Deviation 

Std. Error 

Mean 

Most Preferred 

Place to Buy Non-

Lead Fishing 

Tackle*** 

all other 

anglers 
446 3.5673 1.54446 0.07313 

bass anglers 

 

 

181 2.9061 1.58711 0.11797 

        *p< 0.05; **p< 0.01; ***p< 0.001 
 

 

4.7.4 Knowing When to Implement Outreach and Communication Strategies 

 

 For this study, it is important to know when anglers buy fishing tackle 

throughout the year. To determine this information respondents were asked what time 

of the year they buy fishing tackle. As shown in Table 40, the options were summer, 
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fall, winter, spring, and as needed. Not surprisingly, almost half of the respondents buy 

fishing tackle as needed throughout the year. This is beneficial because it indicates that 

CBSM tools such as a messaging prompt could be displayed throughout the year and 

reach the angling community effectively. Prompts are effective in reminding people to 

engage in an environmentally friendly behavior, and are typically visual aids which 

remind people to carry out an activity they may otherwise forget (McKenzie-Mohr 

2012). The second most popular time of the year to buy fishing tackle was the spring. 

During the initial interview stage, many key informants had mentioned that anglers are 

especially prone to buy tackle 4 to 6 weeks before the spring freshwater fishing season 

which begins April 1st. Knowing when to distribute information regarding the CBSM 

recommendations for this project could help reach out to more members in the angling 

community. 

Table 40: Best Time of the Year to Buy Fishing Tackle 

 

 Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid Summer 118 14.9 15.4 15.4 

Fall 6 0.8 0.8 16.1 

Winter 52 6.6 6.8 22.9 

Spring 214 27.1 27.9 50.8 

As needed 378 47.8 49.2 100.0 

Total 768 97.2 100.0  

Missing Other 11 1.4   

System 11 1.4   

Total 22 2.8   

Total 790 100.0   
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 Summer is also a good time of the year to reach out to anglers. As many anglers 

may be on vacation during this time, it is an important season to reach out to different 

groups. For example, the casual, or less dedicated, anglers choose the summertime for 

fishing activities as most come to recreate on the pristine lakes New Hampshire has to 

offer. This could be considered the general freshwater fishing community. Likewise, the 

first few weeks of June is the best time of the year for smallmouth bass fishing. Since 

SB89 will limit the type of lead tackle usable for bass fishing, it is important to know 

when outreach and communication can reach out to these fishing groups. Additionally it 

may also be important to reach out to these communities multiple times throughout the 

year.    

4.7.5 Knowing How Much Anglers Spend on Fishing Tackle per Year 

 

 Other useful information for project partners is knowing how much anglers 

spend on general fishing tackle per year. Since cost is a main barrier in this study, 

knowing how much anglers spend on tackle per year may help suppliers or tackle shop 

owners understand customer needs with the upcoming fishing regulation. In the initial 

interview stage, key informants had mentioned that anglers are upset with SB89 

because they would lose money from having to get rid of their old lead fishing tackle 

and being forced to buy new. Table 41 shows that a majority of respondents spend 

between $50 and $200 on fishing tackle per year.  

Table 41: Average Amount Spent on General Fishing Tackle Per Year 

 

 Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid Nothing 4 0.5 0.5 0.5 

$1-$49 125 15.8 16.4 16.9 
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$50-$99 207 26.2 27.1 44.0 

$100-$199 186 23.5 24.3 68.3 

$200-$299 105 13.3 13.7 82.1 

$300-$499 65 8.2 8.5 90.6 

over $500 72 9.1 9.4 100.0 

Total 764 96.7 100.0  

Missing Not Sure 16 2.0   

System 10 1.3   

Total 26 3.3   

Total 790 100.0   

 Likewise, over 30 percent are spending over $200 per year. If anglers are 

spending this much money on fishing tackle per year, that may indicate that either 1) 

they are replacing lost tackle from the previous fishing season, or 2) have a sufficient 

amount of money to accumulate more tackle for fishing every year. Additionally, 

household income demographics indicate that most anglers are making over $100,000 

per year (see Table 4). This is important information to address since cost is such a 

barrier to some angling groups in order for them to transition to non-lead tackle. As 

most lead substitutes cost more than or equivalent to lead, cost may be a perceived 

barrier to purchasing or using non-lead tackle. This means that anglers may have the 

perception that lead substitutes are not affordable, but in reality it is equivalent to what 

they are already spending. As mentioned earlier in this section, anglers may need more 

useful resources to help them find alternatives to lead that will be perceived as 

affordable.  

 

4.7.6 Knowing How Much Anglers Spend on Jigs per Year 

 

 Since SB89 will change the restriction of lead jigs from a length to a weight of 

one ounce or less, anglers are mostly concerned about losing money on jigs that they 

already own as well as buying lead substitutes that will be legal to use by 2016. 
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Therefore, it was important to look at how much money anglers are spending on jigs per 

year. Table 42 shows that most anglers are spending less than $50 or nothing at all on 

jigs per year. As this may be different for specific angling groups such as bass 

fishermen, which will be looked at in the next table, these results indicate that anglers 

either 1) won’t be losing much money on jigs that they currently own, or 2) don’t use 

them enough to buy them every year. Therefore, the cost barriers here may not be as 

major as perceived in the initial interviews.  

Table 42: Average Amount Spent on Jigs Per Year 

 

 Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid Nothing 203 25.7 26.8 26.8 

$1-$49 421 53.3 55.6 82.4 

$50-$99 83 10.5 11.0 93.4 

$100-$199 36 4.6 4.8 98.2 

$200-$299 9 1.1 1.2 99.3 

$300-$499 2 0.3 0.3 99.6 

over $500 3 0.4 0.4 100.0 

Total 757 95.8 100.0  

Missing Not Sure 23 2.9   

System 10 1.3   

Total 33 4.2   

Total 790 100.0   

 

 To further understand what angling groups may be affected by this cost barrier, 

Table 43 shows a significant difference in the average amount spent on jigs per year 

between different angling groups. Not surprisingly, bass anglers spend the most of all 

anglers on jigs per year. That is because bass anglers typically use jigs as a main source 

of tackle to catch bass. Although they had the highest mean score of about 2.5, bass 

anglers are still spending less than $50 a year on jigs. This question also did not indicate 
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if the jigs they are buying are lead or non-lead, so the amount spent on lead jigs may be 

even less per year. This is good news because it suggests that cost may not be a barrier 

for bass anglers to purchase lead alternatives in the upcoming year. It also suggests that 

anglers in this group may not be losing as much money on jigs as perceived. Based on 

themes in the initial interviews, it is more likely that anglers are buying jigs every year 

to replace the jigs they lost while fishing. Therefore, it is important that outreach and 

communication materials work to eliminate anglers’ perceptions that transitioning to 

non-lead jigs will break the bank.  

 

Table 43: Average Amount Spent on Jigs between Angling Groups  

ANOVA Descriptives 

Mean Score: (1= “Nothing”; 3= “$50-$99”;5= “$200-$299”;7= “over $500”) 

 

p=0.000*** 

 N Mean Std. Deviation Std. Error 

Bass Fishing 210 2.4476 1.14064 0.07871 

Fly Fishing 95 1.2000 0.42776 0.04389 

Ice Fishing 23 2.2609 0.61919 0.12911 

Saltwater Fishing 17 2.2941 0.58787 0.14258 

General Freshwater Fishing 273 1.8059 0.55144 0.03337 

All 88 2.3523 1.01754 0.10847 

Total 706 2.0099 0.92478 0.03480 

         *p< 0.05; **p< 0.01; ***p< 0.001 

 

4.7.7 Knowing How Often Anglers Use Lead Tackle 

 

 Another piece of information that may be useful for project partners is knowing 

how much lead tackle anglers have in their tackle boxes. This information is useful to 

understand angling groups that may be more willing to comply with SB89 and switch to 

lead alternatives by 2016 based on the amount of lead they have. Table 44 shows that 
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most respondents have some to no lead tackle at all in their tackle boxes. Overall this 

result may indicate again that the barriers to this issue may not be as extreme as 

perceived. To determine which angling groups have the most lead tackle, Table 45 

shows a significant difference between the amount of lead tackle used between all 

angling groups, and bass anglers have the highest mean score (2.4), which indicates that 

they still only have less than half of their tackle in lead. Although this was higher than 

all other groups, it is important to recognize that the average amount of lead tackle for 

bass anglers is still lower than expected. This is good news because it indicates that 

even the most resistant angling group in this study has less than half of their tackle in 

lead. This suggests that the barriers addressed in the initial interview stage may be less 

extreme than perceived and eliminating these barriers through proper outreach and 

communication may not be as challenging. It seems that bass anglers may be closer to 

phasing out their lead tackle than expected.  

 Additionally, it may be important to look at the amount of lead tackle in the 

general freshwater fishing group. Although the mean score of 2.0 indicates that this 

group has little to no tackle in their tackle boxes, it may be that they do not know how 

to determine what tackle is lead and what isn’t. Based on their low level of dedication to 

fishing, it seems probable to assume that general anglers are less likely to know what 

kind of tackle they are purchasing, and more so, what is illegal versus what is legal to 

use in New Hampshire.  

Table 44: Amount of Lead Tackle that Respondents Use 

 Frequency Percent 

Valid 

Percent 

Cumulative 

Percent 

Valid None of my tackle 186 23.5 29.2 29.2 

Some of my tackle 313 39.6 49.2 78.5 
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About half of my 

tackle 
58 7.3 9.1 87.6 

About 3/4 of my 

tackle 
60 7.6 9.4 97.0 

All of my tackle 19 2.4 3.0 100.0 

Total 636 80.5 100.0  

Missing Not sure 60 7.6   

System 94 11.9   

Total 154 19.5   

Total 790 100.0   

 
 

Table 45: Amount of Lead Tackle Used by Different Angling Groups 

ANOVA Descriptives  

Mean Score: (1= “Nothing”; 3= “About half of my Tackle”;5= “All of my 

tackle”) 

(p=0.000) 

 N Mean Std. Deviation Std. Error 

Bass Fishing 177 2.4011 1.04588 0.07861 

Fly Fishing 85 1.6471 0.88245 0.09571 

Ice Fishing 16 2.0000 0.96609 0.24152 

Saltwater Fishing 10 2.3000 1.05935 0.33500 

General Freshwater Fishing 227 1.9604 0.91362 0.06064 

All 75 2.0533 0.85255 0.09844 

Total 590 2.0661 0.97718 0.04023 

           *p< 0.05; **p< 0.01; ***p< 0.001 

 

4.7.8 Knowing How Often Anglers Use Non-lead Tackle 

 

 The last piece of information in this section looks at the amount of non-lead 

tackle anglers have in their tackle boxes. This will help determine which groups already 

purchase and use non-lead tackle as opposed to those who don’t. Table 46 shows that 

most respondents use non-lead tackle to some degree every time they fish. In fact, 41 

percent of all respondents to this question use non-lead tackle every time they fish. This 
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finding may be useful for outreach and communication materials as a social norm tool 

which could influence more people to use non-lead if they know other members in the 

angling community are doing the same.  

Table 46: Average Use of Non-lead Tackle in the Last Year 

 

 Frequency Percent 

Valid 

Percent 

Cumulative 

Percent 

Valid Never 40 5.1 5.6 5.6 

Almost Never 49 6.2 6.9 12.5 

Sometimes 158 20.0 22.2 34.7 

Almost 

Always 
171 21.6 24.1 58.8 

Every time I 

fish 
293 37.1 41.2 100.0 

Total 711 90.0 100.0  

Missing I don't know 50 6.3   

System 29 3.7   

Total 79 10.0   

Total 790 100.0   

 

  

 To further examine how much non-lead tackle different angling groups use, 

Table 47 shows mean scores across the different angling groups. Since bass anglers are 

an important group to examine for this study, their mean score (3.6) was compared to 

all other anglers. Although this mean score was on the lower end, it still indicates that 

bass anglers have and use non-lead tackle to some degree when they fish. Table 47 

shows the amount of non-lead fishing tackle used by different angling groups and 

shows that general freshwater anglers have a mean score of 4.0, which suggests that this 

group uses non-lead tackle almost always when they fish. This result could again be 

skewed by the fact that they may be unable to determine what is and isn’t lead in their 
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tackle boxes. Overall, these results indicate that anglers are using non-lead tackle and 

any barriers that may be addressed in this study are valid and should be considered 

when promoting behavior change strategies. 

 

Table 47: Amount of Non-lead Tackle Used by Different Angling Groups 

ANOVA Descriptives  

Mean Score: (1= “Never”; 3= “Sometimes”;5= “Every time I Fish”) 

 

(p<0.001)** 

 N Mean Std. Deviation Std. Error 

Bass Fishing 198 3.6162 1.18113 0.08394 

Fly Fishing 91 3.9890 1.20641 0.12647 

Ice Fishing 19 4.3684 0.76089 0.17456 

Saltwater Fishing 14 3.5000 1.28602 0.34370 

General Freshwater Fishing 255 4.0314 1.18346 0.07411 

All 83 3.8795 1.07519 0.11802 

Total 660 3.8803 1.17868 0.04588 

            *p< 0.05; **p< 0.01; ***p< 0.001 

 

4.8 Research Question #6: What are the correlates of willingness to 

participate in activities to reduce the impacts of lead fishing tackle in New 

Hampshire?  

 

 

Willingness to participate in activities to reduce the impacts of lead tackle in 

New Hampshire was assessed so that project partners could understand particular 

behaviors that respondents would be more willing to adopt. As can be seen in Figure 14, 

all of the 8 activities to reduce the impacts of lead tackle have high means, indicating 

that there is a high degree of willingness from anglers across the board. The three 

activities that received the highest mean score are replacing old lead tackle to protect 
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the quality of New Hampshire’s environment, replacing old tackle for the protection of 

water quality, and replacing old lead tackle for the protection of wildlife.  

 

Figure 14: Mean Rating of Willingness to Reduce Impacts of Lead Tackle 

 

This information provides a better understanding of New Hampshire anglers’ 

attitudes towards the impacts of lead tackle which can be directly incorporated in 

CBSM based outreach and education recommendations. The most notable findings are 

the equal interests of protecting environmental quality, water quality, and wildlife in 

New Hampshire. Making the connection between the impacts of lead and harm to the 

environment will go a long way towards achieving desired outreach and education 

outcomes.  
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The correlates of willingness to reduce the impacts of lead fishing tackle 

behaviors were assessed through bivariate analysis tests. Willingness was created as a 

summated index of responses indicating willingness to participate in certain activities to 

alleviate the impacts of lead tackle in the environment, and was tested with multiple 

independent variables including attitudes toward the barriers and benefits, values, 

norms, and demographics to identify important correlations for informing the creation 

of outreach. This variable serves as the behavioral intention factor required by the TPB, 

which interprets how hard subjects are willing to try to perform a specific behavior 

(Pouta & Rekola 2001). Any associations found through these tests, or lack thereof, 

explain important relationships between these variables and the desired behavior which 

advances our understanding of anglers’ behavior and how best to promote behavioral 

change.  

The dependent variable for this series of multivariate analyses is willingness to 

participate in activities to reduce the use of lead tackle in the environment. This variable 

was measured by creating a summative index of 8 questionnaire items concerning 

willingness to participate in various activities to volitionally reduce the use of lead 

tackle. Reliability analysis indicated that this index had a high reliability with 

Cronbach’s alpha coefficient of 0.935.  

 

Table 48 shows respondents’ level of concern with issues related to purchasing 

and using non-lead fishing tackle was significantly negatively correlated (r=-0.208) 

with the willingness to participate in behavior to reduce respondents’ use of lead tackle 

while fishing. This relationship suggests that respondents who are more concerned 

about the barriers related to purchasing and using non-lead tackle are less likely to 
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express willingness to participate in behaviors to reduce the use of lead tackle. So, the 

higher the concern of the barriers, the less willing to switch to non-lead tackle, and vice 

versa. This clarifies a target area for fostering behavioral change, where messaging can 

either inform anglers that purchasing and using lead alternatives can be more affordable 

and available, disposal and replacement of old lead tackle more convenient, or 

ultimately make efforts to shift the angling community to accept non-lead fishing tackle 

that does not impact New Hampshire’s environment. 

 

Table 48: Correlations of Willingness and Concerns Index 

 

 

Willingness 

Index Concern Index 

Willingness 

Index*** 

Pearson Correlation 1 -0.208 

N 663 593 

  *p< 0.05; **p< 0.01; ***p< 0.001 

 

 Several questionnaire items addressed respondents’ attitudes towards the 

importance of various benefits related to using non-lead tackle when making decisions 

whether or not to participate in activities that will help reduce the impacts of lead tackle 

in New Hampshire’s environment. These attitudes were all correlated with willingness 

to participate in activities to help reduce impacts of lead tackle in order to test for 

relationships and most importantly identify benefits to the adoption of non-lead tackle 

and complying with SB89 as outlined in CBSM. All of these benefits had significant 

correlations (p<0.05) with willingness as shown in Table 49. Support for local shops 

and businesses selling non-lead tackle, local efforts to conserve New Hampshire’s 

natural resources, and support for conservation organizations in New Hampshire as a 

whole were significantly correlated with anglers’ willingness to reduce their purchase 
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and use of lead tackle  (p<0.01). Conserving New Hampshire’s threatened loon 

population, wildlife including game birds, scavengers, birds of prey, and other water 

birds were also significantly correlated with anglers’ willingness. Additionally, 

protection of specific fishing waters in which anglers prefer to fish in, and quality of 

human health were significantly correlated with anglers’ willingness to participate in 

activities to reduce the use of lead fishing tackle. This provides precise information 

about benefits that are important to anglers when making decisions to purchase and use 

non-lead fishing tackle. This also identifies the specific activities anglers prefer to 

participate in to reduce the impacts of lead fishing tackle in New Hampshire, which 

could be useful for project partners.  

Table 49: Correlations between Willingness Index and Benefits of Using Non-

Lead Tackle 

 Willingness 

 N 663 

Importance to Support Local 

Shops and Businesses Selling 

Non-Lead Tackle*** 

Pearson Correlation 0.493 

N 
630 

Importance to Support Local 

Efforts to Conserve New 

Hampshire's Natural 

Resources*** 

Pearson Correlation 0.611 

N 

652 

Importance to Support 

Conservation Organizations in 

New Hampshire as a Whole*** 

Pearson Correlation 0.591 

N 
650 

Importance to Conserve New 

Hampshire's Threatened Loon 

Population*** 

Pearson Correlation 0.610 

N 
643 

Importance to Conserve New 

Hampshire Wildlife Including 

Game Birds, Scavengers, Birds of 

Prey, and Other Water Birds*** 

Pearson Correlation 0.585 

N 

641 

Pearson Correlation 0.554 
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Importance to Protect Specific 

Fishing Waters Anglers Prefer to 

Fish In*** 

N 

637 

Importance to Protect the Quality 

of Human Health*** 

Pearson Correlation 0.561 

N 637 
          *p< 0.05; **p< 0.01; ***p< 0.001 

 Perceived behavioral control is an important issue to understand since it may be 

a significant barrier to adopting environmentally friendly behavior. Perceived 

behavioral control is similar to self-efficacy, where the perceived difficulty of 

performing the behavior is analyzed and the subject determines whether or not he or she 

feels capable of performing the behavior (Ajzen 1991). The 5 questionnaire items 

measuring perceived behavior control were compared with willingness to participate in 

activities to reduce the impacts of lead fishing tackle using a correlation test. These 

items addressed specific types of non-lead fishing tackle, and the perceived level of 

performance of each one. As previously analyzed, most respondents to this question did 

not know how non-lead tackle performed. However, as can be seen in Table 50, there is 

a significant correlation between willingness to participate in activities to reduce the 

impacts of lead fishing tackle and the perceived performance of alternatives to lead 

tackle.  

 

Table 50: Correlation of Willingness and Performance Index 

 

 Willingness Index 

Performance*** Pearson Correlation 0.537 

N 132 

        *p< 0.05; **p< 0.01; ***p< 0.001 
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Based on this analysis, respondents are willing to participate in activities to 

reduce the impacts of lead tackle, such as switching to lead alternatives. This supports 

the idea that behaviors that are not under complete volitional control could still be 

predicted to influence both intention and behavior, so long as the PBC was realistic 

(Fishbein & Ajzen 2010). In other words, if performance of non-lead tackle is a barrier 

to participation in purchasing and using non-lead tackle, yet an individual believes it 

performs well, then s/he may still be willing to participate as long as the activities to 

engage were realistic. Table 51 highlights the correlations of anglers’ willingness to 

reduce their use of lead fishing tackle and their perceptions of how non-lead tackle 

performs. These results indicate that anglers would be willing to use any of the 

alternatives listed in Table 51, and most willing to use stainless steel based on the belief 

that the performance of this alternative would be the best (r=0.491). While these 

findings are not unexpected, they do highlight useful outreach and communication 

material that should offer benefits on the performance of lead alternatives to help 

persuade those for whom this is a barrier.  

 

Table 51: Anglers’ Willingness to Reduce Lead Tackle Use Based on the Perceived 

Performance of Non-lead Tackle 

Perceived Control Correlation  

 

 Willingness  

 N 663 

Performance of Tungsten 

Tackle*** 

Pearson Correlation 0.281 

N 333 

Performance of Stainless Steel 

Tackle*** 

Pearson Correlation 0.491 

N 396 

Performance of Bismuth 

Tackle*** 

Pearson Correlation 0.474 

N 182 

Performance of Tin Tackle*** Pearson Correlation 0.336 
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N 281 

Performance of Brass Tackle*** Pearson Correlation 0.379 

N 323 
*p< 0.05; **p< 0.01; ***p< 0.001 

 

Social norms measured the perceived social pressure of the respondent to 

perform or not perform the target behavior, which is to participate in activities to reduce 

the impacts of lead fishing tackle. These factors were measured by comparing the 

willingness index with two questionnaire items asking if respondents 1) are members of 

a NH fishing organization, and 2) to what degree are anglers dedicated to fishing as a 

sport. As shown in Table 52, anglers’ involvement in a fishing organization was not 

significantly correlated with their willingness to participate in activities to reduce the 

impacts of lead tackle (p>0.05).  

 

Table 52: Willingness Index and Member of Fishing Organization 

 

 Willingness Index 

 N 663 

Number of Members in NH 

Fishing Organizations 

Pearson Correlation -0.050 

Sig. (2-tailed) 0.202 

N 648 

 

It is also important to mention that most respondents were not members of a 

fishing club or organization. This suggests that fishing clubs and organizations may not 

be an influence to a large number of anglers to switch to non-lead tackle. This means 

that efforts to implement outreach and communication strategies within fishing clubs 

and/or organizations will not be more effective than other venues to distribute 

information because anglers will most likely not change their behavior based on the 
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social pressures of fishing organizations. Likewise, it is important to understand what 

groups are involved in fishing organizations. Since bass anglers are more dedicated to 

the sport, one would assume that bass anglers who are also members of a fishing 

organization may be more likely to engage in activities to reduce their use of lead 

fishing tackle if fishing clubs or organizations they are a part of prompted them to do 

so. Unfortunately this hypothesis was difficult to examine as Table 53 shows a small 

percentage of bass anglers who are actually members of fishing clubs or organizations. 

This would again support the fact that outreach and communication strategies through 

fishing clubs or organizations would not be any more effective in distributing 

information to a large number of bass anglers than any other venue. 

Table 53: Percentage of Bass Anglers in Fishing Clubs/Organizations 

Compared to All Other Angling Groups 
 

 

All Other 

Anglers Bass Anglers Total 

Fishing Members No 92.1% 93.8% 92.6% 

Yes 7.9% 6.2% 7.4% 

Total 100.0% 100.0% 100.0% 

 

 

Anglers’ level of dedication to fishing was significantly negatively correlated 

with their willingness to participate in activities to reduce their purchase and use of lead 

fishing tackle (Table 54). This would again suggest that bass anglers, the more 

dedicated angling group, would be less willing to change based on social pressures.  

 

Table 54: Willingness Index and Anglers’ Level of Dedication to Fishing 

 

 Willingness Index 

Pearson Correlation -0.133 
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Level of Dedication to 

Fishing*** 

N 
661 

           *p< 0.05; **p< 0.01; ***p< 0.001 
 

Lastly, Table 55 shows correlations between anglers’ willingness to purchase 

and use non-lead tackle and other significant variables. The amount of lead tackle that 

anglers currently use, the average amount anglers spend on lead fishing jigs per year, 

and the average amount spent on general fishing tackle per year were all significantly 

negatively correlated with anglers’ willingness to reduce their purchase and use of lead 

fishing tackle. Anglers’ average use of non-lead fishing tackle in the last year was 

significantly positively correlated with anglers’ willingness to participate in activities to 

reduce their purchase and use of lead fishing tackle. Thus, the more non-lead tackle 

anglers have, the more they are willing to switch. Again, these findings are intuitive and 

should be considered when addressing the barriers to this issue.  

 

Table 55: Willingness Index and Other Significant Variables  

 

 

Willingness 

Index 

 N 663 

Amount of Lead Tackle that 

Anglers Currently Use*** 

Pearson Correlation -0.420 

N 583 

Average Amount Spent on Jigs Per 

Year*** 

Pearson Correlation -0.328 

N 639 

Average Amount Spent on General 

Fishing Tackle Per Year*** 

Pearson Correlation -0.198 

N 648 

Average Use of Non-lead Tackle in 

the Last Year*** 

Pearson Correlation 0.291 

N 621 

*p< 0.05; **p< 0.01; ***p< 0.001 



119 

 

 

 

A multivariate analysis was conducted to test the strength of multiple 

independent variables on the dependent variable, which is willingness to participate in 

activities to reduce the impacts of lead tackle. Multivariate analysis is typically 

conducted after there is a firm understanding of the independent variables and their 

relationships. By including multiple variables in a statistical model, such as with linear 

regression, a more sophisticated model can be created to better explain and predict 

behavior. Multivariate analysis accounts for many factors at once and provides a more 

sophisticated explanation of the correlates of willingness to participate in activities to 

reduce the impacts of lead tackle in New Hampshire.  

To better understand the variables in willingness to change, linear regression 

was used for the multivariate analysis conducted for this study. These variables 

included in the regression are concern index, benefits index, and performance index, 

amount of lead tackle currently used, number of jigs currently used, bass versus general 

freshwater anglers as categorical variables, and various demographics such as in-

state/out-of-state, income, and level of dedication to fishing. These variables were 

chosen because they either correlated with the dependent variable through previous 

bivariate analysis or fit into the model and potentially exert an influence on willingness 

to participate in activities that reduce the impacts of lead fishing tackle. It is also 

important to mention that some demographic variables such as education, age, and 

gender were not used in this analysis because they did not have consistently strong 

relationships throughout this study.  

Linear regression is appropriate for this study since the relationships between 

the independent and dependent variables are considered to be linear. Furthermore, since 
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the dependent variable is an index of mean scores, the data are numerical and conducive 

to statistics of a linear regression model. The dependent variable used for the model was 

the willingness index used with the bivariate analyses. The independent variables 

chosen were based on the factors used in the TPB model (see Figure 3) which include 

attitude on the barriers as a concern index, the benefits of using non-lead tackle as a 

benefit index, and perceived behavioral control as a performance index. Additional 

selected variables were included as independent variables such as state of residency, 

annual household income, anglers’ level of dedication to fishing, average amount spent 

on jigs per year, and amount of lead tackle that anglers currently use. Multivariate 

analysis can also account for the influence of unauthentic factors by including control 

variables; whereas if the control variables exert too strong of an influence on the model 

the hypothesized relationships between the TPB factors and the dependent variable may 

not be accurate.  

The results of this regression found that the model works well and is 

significantly correlated with anglers’ willingness to participate in activities to reduce the 

purchase and use of lead fishing tackle as shown in Table 56. Table 57 shows the R and 

adjusted R squared statistics. The R squared value represents that amount of variance 

that is explained by this regression model. However the adjusted R squared is a more 

appropriate measure of variance explained in multiple regression since it adjusts for the 

number of variables in the model and it will only increase if added variables contribute 

significantly to the model as a whole (Sweet & Grace-Martin 2003). The adjusted R 

squared for the entire model (R² = 0.657) indicates that 65.7% of the variance is 

explained by this regression. This adjusted R squared value is higher than the values 
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found for other studies employing the TPB in environmental settings, suggesting that 

the model is valid (e.g. Clark & Finley 2007).  

 

Table 57: R and Adjusted R Squared Values for Regression Model 

Model R R Square 

Adjusted R 

Square 

Std. Error of 

the Estimate 

1 0.810 0.657 0.616 6.34794 

 

Another useful analysis to be derived from this linear regression model is to 

compare the relative influence of each model item. As can be seen in Table 58, the most 

influential variable to the model is the benefits index on the level of importance of using 

and purchasing non-lead tackle as it shows a positive correlation with the beta value (β 

= 0.557). Beta values are standardized regression coefficients that measure how 

strongly each item influences the dependent variable and are used to make comparisons 

and assess the relative strength of each predictor variable. This variable is statistically 

significant within the model (p<0.001), meaning that expanding on the benefits of 

purchasing and using non-lead tackle will affect whether or not anglers are willing to 

reduce the impacts of lead fishing tackle. Furthermore, the concern index was also 

Table 56: Statistical Significance of Regression Model 

ANOVA  

Model 

Sum of 

Squares df Mean Square F Sig. 

1 Regression 5861.854 9 651.317 16.163 0.000 

Residual 3062.518 76 40.296   

Total 8924.372 85    
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significantly negatively correlated with anglers’ willingness to reduce their purchase 

and use of lead fishing tackle (p<0.05). This indicates that the more concerned anglers 

are about the barriers to using non-lead tackle, the less willing they are to change. 

Likewise, the amount spent on jigs per year was also significantly negatively correlated 

with anglers’ willingness to reduce their purchase and use of lead fishing tackle. This 

indicates that the more anglers spend on jigs, the less willing they are to switch to lead 

alternatives.  

 

Table 58: Relative Influences of the Independent Variables 

 

Independent Variables 

 

Unstandardized 

Coefficients 

Standardized 

Coefficients 

t B Std. Error Beta 

 Concern Index* -0.230 0.109 -0.169 -2.113 

Benefits index*** 0.700 0.107 0.557 6.565 

Performance index 0.182 0.161 0.092 1.132 

Out of State 0.003 1.502 0.000 0.002 

Anglers' Annual 

Household Income 
0.081 0.397 0.014 0.203 

Level of Dedication 

to Fishing 
0.607 0.779 0.064 0.779 

Average Amount 

Spent on Jigs Per 

Year* 

-1.753 0.745 -0.204 -2.354 

Amount of Lead 

Tackle that Anglers 

Currently Use 

-0.683 0.934 -0.068 -0.731 

bass and general 

freshwater anglers 
-1.457 1.500 -0.071 -0.971 

       *p< 0.05; **p< 0.01; ***p< 0.001 
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4.9 Chapter Summary 

 

The results of this study provided critical understanding and guidance for the 

development of outreach and communication materials to encourage anglers to reduce 

their purchase and use of lead fishing tackle in New Hampshire by June 2016. Not only 

did this study provide useful descriptive findings about anglers’ attitudes toward this 

issue, but it elucidated the correlates of anglers’ willingness to participate in activities to 

reduce the purchase and use of lead tackle and identified key barriers and benefits to be 

addressed in communications, as suggested by CBSM. The principal variables 

positively correlated with willingness to participate in activities to reduce the impacts of 

lead fishing tackle are the benefits of purchasing and using non-lead fishing tackle 

(benefits). The principal variables that are correlated negatively with willingness are 

anglers’ concerns about purchasing and using non-lead tackle (barriers), and the average 

amount of money spent on jigs per year. The TPB was also effectively applied in this 

study and helped to guide analysis and interpret results by helping focus CBSM, and the 

results helped identify barriers, benefits, and other key factors for successfully engaging 

CBSM strategies.  

This study has determined that an effective outreach campaign should address 

that 1) there are significant benefits to the purchase and use of non-lead tackle that 

speak to effects of lead on wildlife and the environment, 2) there are significant barriers 

to purchasing and using non-lead tackle for different angling groups, and these barriers 

should be solved through the messages conveyed, and 3) anglers can transition to using 

non-lead fishing tackle, especially jigs, that will benefit both the angling community 

and the environment. Additionally, effective outreach and communication should also 
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target specific angling groups with the barriers and benefits to this issue as anglers’ 

willingness to engage in behavior that will reduce their purchase and use of lead tackle 

will be different. The final section of this report discusses the implications of these 

findings for social scientists and others seeking to improve the state of the environment 

by encouraging people to engage in environmentally responsible behavior. 
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Chapter V: Conclusions 
 

 

5.1 Recommendations and Campaign Materials for Project Partners  

 

This section will address the application of the results from the previous 

research questions. To determine what recommendations and campaign materials would 

be most useful for project partners, the results were applied to the CBSM strategies. It is 

important to understand that change is not easy, but can be made easier. This study is 

intended to make the communication about the impacts of lead fishing tackle easier for 

project partners to deliver to the angling community, and simple enough to be practical. 

The following recommendations were created based on the empirical results of the key 

informant interviews and random sample survey of anglers fishing in NH (n=790). Both 

the design of the survey and the content of the recommendations are grounded in the 

well-supported framework of community-based social marketing.  

5.2 Applying CBSM Principles to Increase Anglers’ Purchase and Use of Non-lead 

Tackle in New Hampshire  

 

CBSM utilizes a set of tools that are designed to address the barriers and 

benefits of particular behaviors. Below are the tools for project partners to consider in 

conjunction with the final recommendations. Typically, when barriers are high, 

behavior change is most likely to occur when structural changes are made that reduce 

the difficulty of engaging in the behavior. Therefore, increasing motivation without 

addressing barriers is often not effective. However, when barriers are low, behavior 

change efforts are best aimed at increasing benefits to enhance motivation (McKenzie-

Mohr 2012). Figure 15 provides a list to help project partners with administration of the 
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recommendations as well as to use as a resource for designing any future campaigns 

that were not addressed in this thesis. 

Figure 15: Conceptual directory of the role of barriers and benefits in changing  

behavior. This list provides a clarification of when and how to use the seven CBSM 

behavior change tools for campaign use for project partners (McKenzie-Mohr & 

Schultz 2012; Bartley 2013b). 

 

1.) Commitment  

a. Small request – alters the way we perceive ourselves and often leads to 

larger action 

b. Human nature is to behave consistently (trait)  

c. Make written  

d. Make public (ask for public commitment)  

e. Seek group commitments  

f. Actively involve the person  

g. Consider cost effective ways to obtain commitment 

h. Use existing points of contact to obtain commitments  

i. Help people to view themselves as environmentally concerned  

j. Don’t use coercion  

k. Combine commitment with other behavior change techniques  

i. Use of ‘call backs’ – agreeing to the phone call will mobilize 

them to act in anticipation of the call 

l. EXAMPLE- Canada’s ‘turn it off’ campaign (turn off engine stickers) 

(McKenzie-Mohr & Associates & Lura Consulting, 2001). 

 

2.) Social Norms-Build Community Support 

a. People alter their actions to be in line with the normative  

b. Make norm noticeable  

c. Present at time behavior is to occur  

d. Focus on positive framing 

e. Most likely to be influenced by behavior of those we see similar to 

ourselves  

f. Keep tight groups 

g. Example: Hotel Towel Reuse (McKenzie-Mohr, 2011) 
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3.) Social Diffusion  

a. Make it visible- diffusion is hampered when the act is an invisible one  

b. “Start a Revolution”  

c. Once a minority adopts the behavior personal conversations play pivotal 

role in the behavior spreading  

d. Highly predictive of social diffusion: 

i.  Relative Advantage- is behavior clearly superior to the one it 

replaces?  

ii. Perceived risk – will adoption of behavior increase chance of 

financial loss or social disapproval?  

iii. Complexity – is the new behavior challenging? 

iv.  Compatibility – Is the behavior compatible with the values of the 

target audience? 

v. Trialability – Can the behavior be trialed before making a long-

term commitment? 

vi. Observability – is it visible to others? 

 

4.) Prompts 

a. Visual or auditory aid which reminds us to carry out action  

b. Not to change attitudes or increase motivation, but just to remind us to       

engage  

c. Make noticeable  

d. Self-explanatory 

e. Close temporally and spatially  

f. Frame as a positive  

g. Particularly useful in establishing and maintaining repetitive behaviors that 

favor sustainability or pro-environmental behaviors 

5.) Convenience: Making it Easy to Act  
a. Behaviors that are inconvenient have low participation levels. Failure to 

address this barrier assures low adoption levels.  

 

6.) Incentives: Enhancing Motivation to Act 
a. Particularly useful when motivation to participate is low 

b. Gardner and Stern’s discussion mention the following guidelines: 

i. Consider the size of the incentive – after a certain point 

diminishing returns occur  

ii. Closely pair the incentive and the behavior  

iii. Make incentive visible – consider how you draw attention to it 

iv. Use incentives to reward positive behavior – disincentives are less 

predictable  

v. Be cautious about removing incentives 

vi. Prepare for peoples’ attempts to avoid the incentive 
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7.) Communication  

a. Use captivating information 

 i. Capture attention – vivid, concrete, and personalized  

 

b. Know your audience  

i. Consider/know the attitudes, beliefs and behavior of intended audience 

    1. Determine message that has moderate support  

2. Slightly more extreme than the beliefs of the audience 

ii. Tailored to different segments of the community that you wish to reach  

 

c. Use a credible source  

i. The more credible the person or organization delivering the message the 

better  

ii. Determined by survey or search for entities well known for expertise 

and have public trust  

 

  d. Consider use of threatening messages carefully 

   i. Response to threatening message is either:  

1. Problem focused – takes direct action to alleviate threat  

2. Emotion focused – ignoring the issue, denying the issue, etc.  

ii. Needs to be combined with clear suggestion of what people can do to 

reduce threat 

 

 e. Decide on a one-sided versus two-sided message  

i. One-sided – should be used with audiences that have little 

comprehension 

ii. Two-sided – if audience is aware you need to present both sides to 

remain credible 

 

f. Make your message specific - Clearly articulate your desired actions 

 

g. Make your message easy to remember– how, when, and what to do 

i. Provide personal or community goals – research shows that goals can 

help  

h. Emphasize personal contact – research shows that attitudes and behavior are 

influenced by others  

 

i. Model sustainable behavior – can occur in person, through television, or 

internet-based videos  

 

j. Provide feedback – impact of newly adopted activities needs to be presented as 

well 
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5.2.1 Knowledge of SB89 

 

5.2.1.1. Recommendation #1: Understanding Angling Groups in New Hampshire  

 

Not all anglers prefer to catch the same type of fish in New Hampshire. There 

are those who prefer catching trout on a river over bass on an open lake or pond; and 

those who may not freshwater fish at all like ocean anglers. It is important for project 

partners to remember this when communicating campaign materials to the angling 

community as different types of tackle may be used depending on what kind of fishing 

is enjoyed. As SB89 aims to ban the sale and freshwater use of lead sinkers, split shots, 

and jigs weighing one ounce or less, it is important that project partners target their 

campaign efforts to those anglers who prefer to fish in freshwater environments.  

 To understand which angling communities will be best for project partners to 

target, one would need to know which freshwater angling groups are simply unaware 

of SB89. The results indicate that this approach should target bass and general 

freshwater anglers. Both of these groups were more unaware of SB89 than aware. 

Between the two groups, bass anglers were more aware of SB89 than general 

freshwater anglers, and this was due to their higher level of dedication to the sport. The 

results indicate that the more dedicated anglers are to fishing, the more aware they are 

of SB89.  

Although bass anglers were the most dedicated group in New Hampshire, they 

are still more unaware of the law than aware. Likewise, the least dedicated group was 

the general freshwater angling group, and also most unaware of SB89 of all angling 

groups. Project partners will need to understand that different outreach and 
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communication efforts will need to be made for these two groups in order for behavior 

to change in the angling community overall, which will be discussed throughout this 

chapter. However, it is strongly recommended that project partners use signage that 

describes the current NH lead law to be displayed in fishing stores as a communication 

tool. The results from this study indicate a significant correlation (p<0.01) between the 

use of signage as a helpful resource to address SB89 in fishing stores and anglers’ 

awareness of SB89. Therefore it is especially important in fishing stores that supply 

bass fishing tackle.  

Additionally, it is important for project partners to understand that fly fishermen 

were excluded from this approach due to the type of fishing tackle used in this group, 

which generally does not involve lead sinkers, split shots or jigs. Likewise, ocean 

anglers typically use fishing tackle that is over the one ounce lead regulation, and is still 

legal in the state of New Hampshire. Ice fishermen may be an angling group that project 

partners consider reaching out to as they still use smaller jigs, split shots, and sinkers for 

this type of fishing. However, results suggest that more ice fishermen are aware of 

SB89 than all other groups, which may be due to the current law (SB224) already 

having an effect on this group, and the upcoming lead law (SB89) would simply not 

change their current way of fishing. Furthermore, initial interviews indicate that most of 

the barriers addressed in this study are not affecting ice fishermen. For example, non-

lead ice fishing jigs are readily available and affordable for this angling community. 

Since ice fishing is a winter sport, those who tend to fish in the summer may overlap 

and ice fish in the winter, so project partners should still recognize the importance of 

reaching out to the ice fishing community during the winter months.  
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5.2.2. Tackling the Barriers of Convenience 

 

 Nearly every study that addresses the concerns of lead fishing tackle regulation, 

at least for some anglers, conclude that cost, performance and availability of lead 

alternatives, as well as disposal and/or replacement of accumulated lead fishing tackle 

in anglers’ tackle boxes, are the main barriers to compliance, and this study confirms 

this conclusion. Price of non-lead tackle, and replacing lead sinkers, split shots, or jigs 

were all significantly correlated with anglers’ intention to purchase and use non-lead 

fishing tackle. Furthermore, perceived performance of common lead fishing tackle 

alternatives was significantly correlated with anglers’ intention to purchase and use 

these alternatives depending on anglers’ level of dedication to the sport. For example, 

more dedicated anglers (bass anglers) were less willing to use lead alternatives than less 

dedicated anglers (general freshwater anglers). In addition, these barriers were talking 

points within the interview stage of this study where more dedicated anglers, especially 

bass anglers, were said to be less willing to switch to non-lead fishing tackle. Therefore 

these data indicate it would be beneficial to implement the following incentives:  

Cost 

 

5.2.2.1. Recommendation #2: Advertising Price of Non-lead Fishing Tackle at 

Local Tackle Shops 

  

 This recommendation exclusively targets all anglers in New Hampshire. The 

results indicate that about 33 percent of all respondents prefer to buy fishing tackle at a 

local NH tackle shop. Likewise, a significantly positive correlation (p<0.05) exists 

between bass anglers’ willingness to purchase non-lead tackle and having access to 



132 

 

 

 

products in tackle shops. Therefore, it may be useful to communicate with popular local 

tackle shop owners to make sure that they have the right non-lead tackle products, 

especially non-lead jigs, that anglers are willing to purchase beginning in June 2016. 

For example, local tackle shop owners may need additional help in contacting suppliers 

that specialize in selling non-lead fishing tackle. This will be especially important for 

local tackle shops that specialize in selling tackle for bass anglers.  

 For this study, a map was created using ArcMap 10.2 software that identified 

areas for communication materials to engage angling community members to reduce the 

use of lead tackle in New Hampshire. (See Appendix G). In this map a total of 48 New 

Hampshire licensed tackle shops were geocoded from the New Hampshire Fish and 

Game website to identify locations of local tackle shops that are within five miles of 

desired fishing access sites. These sites include campgrounds that have fishing, boat 

launches, non-powered boating access points, and vacation rentals which typically are 

used by recreational anglers from both in state and out of state that may not know about 

New Hampshire fishing regulations or non-lead tackle. These sites can be useful for 

project partners to identify local tackle shops that are within 5 miles of popular fishing 

spots to help advertise non-lead tackle. This map was useful in multiple ways which 

will be explained later in this chapter.  

 Project partners should consider communicating these recommendations before 

the effective regulation date to all licensed tackle shop owners in the state of New 

Hampshire for advertising purposes. Although the scope of this project did not include 

analysis of price points, two questions included in the survey regarding 1) how much 

money is spent on fishing tackle per year, and 2) how much money is spent on fishing 
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jigs per year, were examined in chapter 4 (see sections 4.6.5 & 4.6.6 for more detail). 

This information suggests that anglers are perceiving lead substitutes to cost more than 

what they can afford. However, most respondents’ annual household income is over 

$100,000 per year. Therefore, it will be useful for tackle shop owners to advertise the 

types of non-lead tackle they carry, especially in jigs. Section 4.6.7 in the results chapter 

also suggests that 41 percent of all respondents use non-lead tackle every time they fish, 

and almost all respondents use non-lead tackle to some degree. Although there is 

controversy in the angling community about switching to non-lead tackle, most anglers 

are already using it, so tackle shop owners should not be afraid of selling it or 

advertising it in their stores.  

 It may also be beneficial for local tackle shop owners to offer a financial 

incentive or discount on non-lead tackle for the first year to help anglers transition out 

of lead tackle. This could be combined with in-store point of sale messaging prompts 

encouraging the use of non-lead fishing tackle.  

5.2.2.2. Recommendation #3: Advertising Price of Non-lead Fishing Tackle 

Products at NH Big Box Stores  

 

 This recommendation targets bass and general freshwater anglers in New 

Hampshire. The results of surveys indicate that bass anglers prefer to buy fishing tackle 

at a Bass Pro Shop or Walmart. Likewise, general freshwater anglers mostly prefer to 

buy fishing tackle at Walmart. Therefore, big box stores should be aware that there will 

be a demand for non-lead tackle products, especially in jigs, in June 2016. This will be 

especially important for stores that specialize in selling tackle for bass anglers like Bass 

Pro Shop.  
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 The map created for this study can also be used as a communication tool to 

advertise non-lead tackle products at specific Walmart locations that sell fishing tackle, 

and the Bass Pro Shop in NH. In this map a total of 14 big box stores were geocoded. 

This included nine Super Walmarts that sell fishing gear, one Bass Pro Shop, and four 

Dick’s Sporting Goods that were within five miles of desired fishing access sites. These 

sites can be useful for project partners to help identify the Bass Pro Shop and Super 

Walmart locations within 5 miles of popular fishing spots to help advertise non-lead 

tackle. It may also be useful for project partners to develop a relationship with these 

stores to promote campaign materials from this study. For instance, project partners 

should consider communicating these recommendations before the effective regulation 

date to these box stores for advertising purposes. As mentioned in the previous 

recommendation, anglers perceive lead substitutes to cost more than what they can 

actually afford. However, most respondents’ annual household income is over $100,000 

per year. Therefore, it will be useful for big box stores to advertise the types of non-lead 

tackle they carry, especially in jigs, sinkers, and split shots since bass and general 

freshwater anglers purchase tackle at their stores. It may also be beneficial for Bass Pro 

Shop and Walmart to offer a financial incentive or discount on non-lead tackle for the 

first year to help anglers transition out of using lead tackle. This could be combined 

with in-store point of sale messaging prompts encouraging the use of non-lead fishing 

tackle provided by project partners.  

 

 



135 

 

 

 

5.2.2.3. Recommendation #4: Issuing a Reminder to Purchase Non-lead Fishing 

Tackle and Offering Price Information to NH Anglers 

 

 This recommendation incorporates multiple CBSM tools.  To target anglers 

most effectively, it is strongly recommended that project partners issue a reminder 

about purchasing and using non-lead tackle closer to the common fishing season in the 

spring, or sometime in March. Results indicate that 28 percent of respondents buy 

fishing tackle in the spring, right before the fishing season opens. Furthermore, results 

also indicate that 49 percent of respondents buy fishing tackle as needed throughout the 

year as opposed to specific times of the year. Therefore, multiple waves of contact 

should occur throughout the year, especially right before peak freshwater fishing 

season. Delivering prompts as close as possible to the time of the activity is an 

important element in CBSM based marketing. Therefore, it is also recommended that 

project partners consider segmenting their audience by sending a reminder to dedicated 

(bass) anglers multiple times throughout the year, especially right before bass fishing 

seasons. For example, peak smallmouth bass fishing season is typically in early June, so 

a prompt should reach this angling community 4 to 6 weeks before the season opens. 

Likewise, a different reminder to those who are less dedicated (general freshwater) 

anglers should be issued later in the year. 

 The benefit of offering price information about non-lead tackle to the angling 

community is that it allows for clarification of where to purchase non-lead tackle that is 

affordable. This not only allows for a cost-effective strategy for project partners, but it 

also establishes a positive relationship between the organizations promoting this issue 

and local tackle shops and box stores selling lead substitutes. That is why it is important 
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to communicate with NH tackle suppliers about incorporating discounts on non-lead 

fishing tackle in their business plans before next year as an incentive for anglers to 

make their own voluntary decision in purchasing these products. This also incentivizes 

anglers’ commitment to the purchase before they go out fishing, but in a time of year 

when fishing is entering the minds of the anglers. This may help reach out to the bass 

anglers who are on the fence about purchasing non-lead tackle for their upcoming 

fishing season.  

Availability 

 

5.2.2.4. Recommendation #5: Updated List of Online Non-lead Tackle 

Suppliers 

 

 It is a strong recommendation that project partners provide a useful and accurate 

list of non-lead fishing tackle suppliers on their websites. Making these resources 

accessible for anglers will help overcome the barrier of availability. Although an 

updated list of non-lead tackle suppliers did not significantly increase anglers’ 

willingness to reduce their purchase and use of lead fishing tackle, there was a trend in 

that direction (p=0.063). This may indicate that the information is not being 

disseminated to the angling community as effectively as it could be. In fact, multiple 

key informants from the interview stage have mentioned the inaccuracy of these lists of 

online suppliers found on websites of organizations trying to alleviate the use of lead 

tackle. Therefore, project partners should contact and research these suppliers, perhaps 

with a professional, before updating on their website. This will build trust between the 

angling community and the organizations that are promoting the use of non-lead tackle 

in New Hampshire.  
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5.2.2.5. Recommendation #6: Creating a List of Local Non-Lead Tackle 

Suppliers 

 

 A significant positive relationship (p<0.05) exists between bass anglers’ 

willingness to purchase non-lead tackle and having access to these products in NH 

tackle shops. One way to make non-lead tackle more available to the angling 

community is to provide information of where to purchase products in New Hampshire. 

This could be a combination of small and large suppliers. Therefore, it is highly 

recommended that project partners create a list of tackle shop suppliers that sell non-

lead fishing tackle, and work with these shops to promote the use of non-lead fishing 

tackle in their stores. This list would be useful via social media, which could be on 

websites or Facebook pages of organizations involved in this issue.  

Performance 

 

5.2.2.6. Recommendation #7: Understanding What Non-lead Products are Most 

Effective for Anglers  

 

In this study, anglers were asked to indicate how well tungsten, stainless steel, 

bismuth, tin, and brass tackle performed as a lead alternative. Results indicated that 

tungsten had the highest performance rating amongst anglers with a mean score of 3.9 

out of 5. Stainless steel tackle had the highest response rate; however, it is important for 

project partners to remember that most respondents did not know how these alternatives 

performed as there was a very low response rate to this question. In fact, there was a 

significant correlation between knowing what non-lead products are most useful for 

anglers and anglers’ willingness to reduce their purchase and use of lead tackle 

(p=0.001) suggesting that all anglers, including bass anglers, would find it useful to 
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know what non-lead products are most effective for specific types of fishing. Therefore 

it is highly recommended that project partners promote the types of non-lead tackle that 

would be most effective for a specific type of fishing to overcome this barrier. 

5.2.2.7. Recommendation #8: Providing Anglers with Non-lead Tackle to Test 

Performance 

 

Another recommendation for project partners would be to provide non-lead 

fishing tackle to anglers in their community. For example, project partners could hand 

out non-lead tackle at their organizations to those interested in fishing. Project partners 

could also work with fishing clubs and organizations that host freshwater fishing 

tournaments. In fact this was a well-received recommendation in the interview process 

of this study. This would be an easy way for the more dedicated anglers to test non-lead 

tackle in a tournament among other anglers. Conservation organizations could also host 

a lead-free fishing tackle tournament and provide the participants with non-lead tackle 

to test. In fact, this year the Squam Lakes Association in Holderness, NH hosted its first 

annual bass tournament on Squam Lake, which was well received in the angling 

community. Fishing guides could also provide non-lead fishing tackle for their clients to 

use during fishing trips. 

Disposal & Replacement of Old Lead Tackle 

 

5.2.2.8. Recommendation #9: Updated List of Lead Tackle Disposal Sites  

 

 Although many resources were found useful to respondents to dispose of old 

lead tackle in this study (see Figure 13), results indicate that anglers’ willingness to 

reduce their purchase and use of lead fishing tackle was significantly correlated with 

knowing when and where to properly recycle old lead tackle (see Tables 34 & 35). 
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Although this result was unexpected, it may suggest that disposal is not as great of an 

issue among angling groups, and a simple list of when and where to properly recycle 

old lead tackle may be enough. Therefore, it is highly recommended that project 

partners provide a list of disposal sites that indicate hours of operation for disposing of 

old lead tackle, and exact locations. This list could be provided through websites, social 

media, and newsletters. Since there may not be many of these sites currently available 

in NH, project partners should consider creating a neutral location that may be 

accessible for all anglers. One suggestion that has been mentioned in interviews and 

working groups was the idea of having fishing line and lead tackle PVC tubes posted at 

water access points. These tubes would need to be regulated by NH Fish and Game for 

legal purposes and collected by them as well. This would be an available and useful 

resource for any angler to dispose of their old lead tackle when fishing is on the mind.  

5.2.2.9.  Recommendation #10: List of Places to Dispose of Old Lead Tackle in 

NH at Any Time for Bass Anglers 

 

 As SB89 applies to anglers who sell and use lead tackle in freshwater 

environments, it is important to understand what resources would be most useful for 

disposing of old lead tackle. Therefore the following information provides a better 

understanding of bass anglers and what resources will most likely help them dispose of 

old lead tackle for the 2016 lead regulation. As mentioned in chapter 5 (Table 35), there 

were significant correlations between bass anglers’ willingness to reduce their purchase 

and use of lead fishing tackle and 1) a local place to drop it off at any time, and 2) 

knowing when and where to properly recycle old lead tackle. 
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 It is strongly recommended that project partners provide specific information to 

the bass angling community for disposing of their old lead tackle. For instance, listing 

specific locations in New Hampshire that would collect lead fishing tackle could 

include, but not be limited to; addresses of NH transfer stations, NH Fish and Game 

branch offices and headquarters, location of Hazardous Waste Days in NH, 

conservation organizations willing to accept and promote collection of lead fishing 

tackle, fishing clubs and organizations willing to accept and promote collection of lead 

fishing tackle, and providing lead and tackle PVC collection tubes at water access 

points, marinas and campgrounds willing to accept and promote the collection of old 

lead tackle. Since most anglers take their tackle box with them when they fish, 

collection sites should be located at fishing access points that are readily available. It is 

also important for project partners to provide prompts and informative messages at 

these sites as to why it is important to purchase and use non-lead tackle. This will be 

explained in more detail in the following section.  

5.2.3 Approaches to Information Delivery 

 

5.2.3.1 Recommendation #11: For Surveys and Future Correspondence 

 

 It is recommended to use electronic communications and the US postal service 

for future survey work and information sharing in general. This mixed-mode approach 

allows for a wider range of respondents which increases response rate (Sexton et al. 

2011). This is recommended with the consideration that an awareness of the audience 

that cannot be reached electronically must always be considered.  However, the benefits 
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of electronic communication are typically both faster, real-time, responses and 

decreased costs.  

5.2.3.2. Recommendation #12: Using GIS to Deliver Information to Tackle Shops 

 

 ArcMap 10.2 was used to identify areas to distribute campaign materials in 

recreational fishing locations near lake and pond waterbodies in New Hampshire (See 

Appendix G for a visual map). These fishing access points include campgrounds that 

have fishing, boat launches, non-powered boating areas, and vacation rentals which 

typically are used by recreational anglers from both in state and out of state. These 

fishing access points have been mentioned in several meetings with New Hampshire 

Fish and Game officials as good target areas to distribute information about SB89.  

 GIS was used to geocode a total of 48 NH licensed tackle shops from the NH 

Fish and Game website to identify their locations within five miles of recreational 

fishing access points. Additionally, 14 big box stores were also geocoded to identify 

their location within five miles of recreational fishing access points. These stores 

include Dick’s Sporting Goods (4), Super Walmart (9), and Bass Pro Shop (1). This 

map is useful to identify the areas in NH to address SB89, advertise specific types of 

non-lead tackle sold at each location, and ultimately reach out to this angling 

community in these fishing locations. Therefore, it is a strong recommendation that 

project partners utilize this map to distribute campaign materials at these sites, and build 

a relationship with these specific tackle shops that are in close proximity to major 

fishing areas. This map was also designed to visually help anglers identify specific 

stores in their favorite fishing locations that could advertise non-lead fishing tackle. 
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Appendix F shows a detailed version of the map which identifies the target locations, or 

“hot zones” for marketing. 

5.2.4 Prompts: Reminding Anglers to Act  

 

5.2.4.1. Recommendation #13: Using Preferred Tackle Supplier Locations to 

Remind Anglers to Reduce the Impacts of Lead Fishing Tackle  

 

 Utilizing the common places that anglers prefer to purchase their fishing tackle 

prior to a fishing trip to display prompts about SB89 can remind them of the importance 

of purchasing non-lead fishing tackle at a time when the desired action of buying tackle 

is occurring.  The content of these prompts should incorporate the other 

recommendations noted in the next section about important information to include. 

Based on the interviews, GIS mapping (Appendix G), and survey results, the best 

marketing locations at which project partners should consider displaying point of sale 

prompts are local tackle shops, Super Walmarts, and Bass Pro Shops in New 

Hampshire. Bass Pro Shop and Walmart are examples of big box store locations that are 

essential for reaching both the general freshwater and bass angling communities. A 

particularly strong recommendation is to incorporate the use of scanable Quick 

Reference (QR) codes to direct anglers to the NH Fish and Game website that displays 

current laws and regulations about lead tackle, and a campaign website 

(www.fishleadfree.org) that displays information about the barriers discussed earlier in 

this chapter.   
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5.2.4.2. Recommendation #14: Using Conservation Organizations to Remind 

Anglers to Reduce the Impacts of Lead Fishing Tackle 

 

 Utilizing conservation organizations in New Hampshire to display prompts 

about SB89 can remind anglers of the importance of reducing the impacts of lead 

fishing tackle at a time when the desired action of environmental protection and 

conservation is occurring.  The content of these prompts should incorporate the other 

recommendations noted in the next section about important information to include. 

Based on the interviews and survey results, the best conservation organizations project 

partners should consider working with to display specific prompts are organizations that 

focus on the protection of natural resources, the quality of human health, protecting 

fishing waters, and wildlife including game birds, scavengers, loons, birds of prey, and 

other water birds. Some of these organizations are already working towards reducing 

the impacts of lead fishing tackle in New Hampshire and should consider using these 

recommendations to advance their communication and outreach strategies. The use of 

QR codes is also recommended in these prompts to direct anglers to the NH Fish and 

Game website that displays current laws and regulations, and the campaign website that 

displays information about the barriers discussed earlier in this chapter.   

5.2.4.3. Recommendation #15: Using Water Access Points from GIS Map to 

Remind Anglers to Reduce the Impacts of Lead Fishing Tackle and Prompt Online 

Engagement 

 

 Having signage at water access points encouraging anglers to reduce the impacts 

of lead tackle and advertising the benefits of incentives and resources that target general 

freshwater and bass anglers is strongly recommended. As mentioned in the previous 

section, GIS was used to determine water access points, specifically on lakes and ponds. 
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Although the use of water access points for prompting online engagement was not 

addressed in the survey, it was mentioned in the interview stage and working group 

meetings. Project partners may want to consider the water access points near the “hot 

zone” tackle shops (see Appendix G) to display prompts.  It is strongly recommended 

that these prompts incorporate the use of scanable Quick Reference (QR) codes to direct 

and engage anglers to the NH Fish and Game website that displays current laws and 

regulations about lead tackle, and a campaign website (www.fishleadfree.org) that 

promotes information about the barriers and benefits that will be discussed in the next 

section.   

5.2.5 Information 

 

5.2.5.1 Recommendation #16: Promoting the Benefits of Engaging in Activities to 

Reduce the Impacts of Lead Fishing Tackle 

 

 Willingness to participate in activities to reduce the impacts of lead fishing 

tackle in New Hampshire was assessed in this study so that project partners could 

understand particular behaviors that respondents would be more willing to adopt (see 

chapter 4). Several questionnaire items addressed respondents’ attitudes towards the 

importance of various benefits related to using non-lead tackle when making decisions 

whether or not to participate in activities that will help reduce the impacts of lead tackle 

in New Hampshire’s environment. These issues were all significantly correlated 

(p<0.05) with willingness to participate in activities to help reduce impacts of lead 

tackle which helps to identify benefits of switching to non-lead tackle and complying 

with SB89 as outlined in CBSM. Therefore it is strongly recommended that project 

partners use campaign materials that encourage anglers to support 1) local shops and 
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businesses selling non-lead fishing tackle; 2) local efforts to conserve New Hampshire’s 

natural resources, and; 3) conservation organizations in New Hampshire, as these items 

were significantly correlated with anglers’ willingness to reduce their purchase and use 

of lead tackle (p<0.01). Interest in conserving New Hampshire’s threatened loon 

population, wildlife including game birds, scavengers, birds of prey, and other water 

birds, was also significantly correlated with anglers’ willingness to reduce their 

purchase and use of lead fishing tackle (p<0.01).  

 Furthermore, project partners should utilize campaign materials that promote the 

protection of specific fishing waters in which anglers prefer to fish and quality of 

human health as angler interest in these items was also significantly correlated with 

anglers’ willingness to reduce their purchase and use of lead fishing tackle (p< 0.01). 

This provides precise information about benefits that are important to anglers when 

making decisions to purchase and use non-lead fishing tackle. Appendix F includes 

several examples of prompt designs that project partners could strategically display at 

the locations described in the previous section. These information resources can also 

serve as a prompt to dispose of old lead fishing tackle, and address barriers such as cost, 

availability and performance of non-lead fishing tackle.  

 

5.2.6 Commitment 

 

5.2.6.1. Recommendation #17: Use Trusted Sources to Frame Messages  

 

 It is important for project partners to recognize that messages encouraging a 

desired behavior are more effective when framed using a reference group, or in this 

study, a trusted source. CBSM suggests that our perceptions of others’ expectations of 
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our behavior (norms) are powerful influences on our actions. Different sources that 

deliver information about the impacts of lead fishing tackle were examined in this thesis 

to determine which ones were the most trustworthy to anglers. Results indicate that the 

significant normative influences are the New Hampshire Fish and Game Department, 

the Department of Environmental Services, a NH fishing club or organization, and a 

NH conservation organization. This identifies an important focus area for advancing 

outreach and communication, where messages could be framed to utilize logos of 

trusted sources as supporters of the impacts of lead tackle.  

 Additionally, project partners should consider framing information to the bass 

angling community differently. Bass anglers’ opinions about receiving information 

about the impacts of lead fishing tackle from sources they trust was significantly 

correlated with their willingness to reduce their purchase and use of lead fishing tackle 

(p<0.01). The results indicate that bass anglers trust the New Hampshire Fish and Game 

Department (mean score = 3.4) the most out of all sources. This aligns with the overall 

results to this question in that respondents trust this source the most. Another source 

that was trusted more by bass anglers was not surprisingly, fishing clubs and 

organizations (mean score = 3.3). The third highest mean score was the Department of 

Environmental Services (mean score = 3.2).  However, it is also important to recognize 

that the biggest mean difference in this table between bass anglers and all other anglers 

was trust in a NH conservation organization (mean score = 3.07, about a 0.53 mean 

difference). This is important for project partners to consider because it might not be as 

effective to frame information regarding this issue to bass anglers with information 

from a NH conservation organization. However, it will work for other groups such as 
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general freshwater anglers.  The best agencies to frame messages about the impacts of 

lead fishing tackle for the bass angling community would be New Hampshire Fish and 

Game and/or a New Hampshire fishing club or organization. Messages could be framed 

by these agencies using wording such as, “Join your fellow anglers in reducing the 

impacts of lead fishing tackle”, or “New Hampshire Fish and Game Would Like Your 

Help in Reducing the Impacts of Lead Fishing Tackle for the Protection of Wildlife in 

New Hampshire”.  More specific messages can be reviewed within all prompt designs 

found in Appendix F. However, marketing always involves creativity, and keeping this 

consideration in mind may help with framing more effective messages. 

5.2.6.2. Recommendation #18: Use Trusted Sources to Distribute Messages 

 

 Similar to framing messages, headquarters of these trusted agencies could also 

be important places to distribute messages about the impacts of lead fishing tackle, and 

the barriers and benefits outlined in this study. It is important for project partners to 

recognize that messages encouraging a desired behavior are more effective when 

distributed by a trusted source. CBSM suggests that our perceptions of others’ 

expectations of our behavior (norms) are powerful influences on our actions. Sources 

that should consider distributing information about this issue are; the New Hampshire 

Fish and Game Department, the Department of Environmental Services, a NH fishing 

club or organization, and a New Hampshire conservation organization such as the 

Squam Lakes Association.  

 Project partners should be aware of particular New Hampshire conservation 

organizations distributing this information to bass anglers for reasons mentioned in the 

previous section. In fact, the results indicate that the New Hampshire Fish and Game 
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Department (mean score = 3.4) should be the agency to deliver information to the bass 

angling community on this topic. Another source that should deliver information to bass 

anglers are fishing clubs and organizations (mean score = 3.3). The Department of 

Environmental Services (mean score = 3.2) could also distribute information.  However, 

any of these trusted sources will be effective in distributing information about the 

impacts of lead fishing tackle to general freshwater anglers.   

5.2.6.3. Recommendation #19: Use Trusted Sources to Publicly Display 

Commitments from the Angling Community about Reducing the Impacts of Lead 

Fishing Tackle-Websites, Publications, and Newsletters 

 

 It is also recommended to use websites, publications, and newsletters of trusted 

sources to display angler commitments to reduce the impacts of lead fishing tackle. In 

the future it may be useful for project partners to seek out commitments from local 

tackle shops, online non-lead fishing tackle dealers, recreational anglers, bass anglers, 

fishing clubs and organizations, and other angling community members who are willing 

to have their name or company displayed publicly.  For now, a name text box would be 

useful on campaign or organization websites or social media pages to actively engage 

anglers who use online resources while ensuring full consent.  This approach could be 

useful in particular because they could see their names displayed when the next season 

comes around and help to remind other anglers of their decision to help conservation 

efforts, and other benefits to reduce the impacts of lead fishing tackle in New 

Hampshire.   
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5.3 The Issue of Lead Fishing Tackle Use in New Hampshire Revisited 

 

Prior to this study, very little research existed that examined angler behavior 

towards lead fishing tackle law changes (such as SB89), the underlying social-

psychological issues that drive that behavior, or the means of achieving changes in 

angler behavior aimed to reduce the harmful environmental effects of using lead fishing 

tackle. The research conducted in this study provides pragmatic data used to explore 

these issues that were grounded in sound social science methodology and theory. This 

research not only revealed information on common fishing practices and attitudes of 

anglers in New Hampshire, but identified some important correlates of willingness to 

engage anglers in activities to help reduce the impacts of lead fishing tackle through 

bivariate and multivariate analyses that can be incorporated into a CBSM effort to 

change behavior. Using the directives of the TPB, this research also sought to explain 

relationships between several of the underlying social-psychological factors that drive 

such behavior. 

This thesis also followed the guidelines of the proven framework of CBSM to 

create successful behavior change campaign materials to foster more environmentally 

friendly fishing behavior for project partners. All of these analyses were guided by the 

thesis research questions (see chapter 2), and provided data-driven answers to these 

questions. Discussions of the research question results, the educational outreach 

campaign materials, the application of CBSM and TPB to change angler behavior in 

NH, recommendations for project partners, and potential future research are detailed in 

this concluding chapter of this study. 
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5.4 Changing Angler Behavior in New Hampshire 

 

A clearer understanding of angler behavior and attitudes towards SB89 has been 

achieved for New Hampshire through the utilization of CBSM employing social science 

research methodology and theory. This understanding was instrumental to the design 

and future delivery of outreach and education campaigns for project partners.  

This information about angler behavior in New Hampshire has advanced 

knowledge about an issue that previously had not been adequately addressed. While 

there are differences between geographic regions that undergo similar issues with the 

angling community adjusting to new fishing regulations, this information and the 

methods used to collect it should prove useful to project partners and researchers in 

other regions throughout the country who are interested in angler behavior, attitudes, 

fishing practices, and/or changing behavior to reduce the impacts of lead fishing tackle. 

Additionally, the research methods utilized in this study can be duplicated in other 

regions to explore angler behavior and reveal appropriate campaign strategies.  

While this research can provide a starting point for other regions to use when 

developing their own behavior change campaigns, future research is needed in all 

regions to accommodate cultural and environmental variations. All regions of the 

country have their own unique characteristics and issues about the effects of lead 

fishing tackle on wildlife. Research exploring ways to encourage the purchase and use 

of non-lead tackle in these settings could go a long way towards protecting wildlife and 

environmental health.  
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5.5 Broadening the use of CBSM and the TPB 

 

This study successfully employed the CBSM framework of fostering 

environmentally responsible fishing practices. Many of the principles of CBSM were 

utilized such as conducting initial research and developing research-based outreach and 

communication for project partners. CBSM worked very well to understand behavior 

change and would work well to guide other campaigns concerning the impacts of lead 

fishing tackle on wildlife and the environment. It should also be noted that community-

based social marketing offers a novel approach to prevent environmental harm caused 

by human behavior.  

Although the TPB has been applied to a wide range of behaviors involving 

environmental health issues, this is the first application of the theory to angler behavior 

towards lead fishing tackle regulation and in conjunction with the CBSM framework. 

The multiple regression model worked well using the TPB factors, which supported 

CBSM principles of the barriers and benefit towards this issue to explain the variance of 

willingness to engage in activities to reduce the purchase and use of lead fishing tackle. 

This analysis provided a sophisticated look at the correlates of the dependent variable 

willingness and worked to affirm the findings from the bivariate analysis. The beta 

values also served to rank the relative influence of the items used in the model. This 

helped to develop campaign materials for project partners guided by CBSM, and the 

coupling of these systems of thought improves the performance of each for developing 

effective outreach and communication strategies.  

The use of the TPB to structure and conceptually orient this study proved valid 

and useful. The R-squared coefficient indicated that 65.7% of the variance in 
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willingness was explained by the regression model (Table 58); this is higher than other 

studies using the TPB (e.g. Clark & Finley 2007). The use of the TPB not only aided the 

analysis of the results, such as when used to structure the regression model, but also 

provided useful information concerning the underlying factors theorized to drive 

behavior. For these reasons the use of the TPB within the framework of CBSM is well 

supported in this study, especially when addressing the authenticity of the barriers and 

benefits of the issue. This suggests that using sound theory to guide the research 

conducted as part of CBSM could improve the quality of the results which will better 

inform the development and implementation of project materials. The inclusion of TPB 

would likely improve the effectiveness of CBSM.  

5.6 Research Questions Answered 

 

Research questions were used to provide structure to this study and ensure that 

the results accurately reflect the information that was pursued. This research aimed to 

adequately answer the overarching research question used to guide the overall thesis 

project. This research question was:  

How can social science research guided by CBSM and TPB principles be used 

to develop a successful marketing campaign to encourage anglers to not use lead 

fishing tackle, and comply with SB89 by June 2016?  

CBSM was not only utilized in this context successfully, but by using social 

science methodology and the TPB, the usability and validity of the developed 

recommendations and materials are more advanced for project partners. While the 

extent of reduction in lead use may be hard to determine after the campaign materials 
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are implemented through project partners, the intention to reduce the use of lead fishing 

tackle as a result of exposure to campaign material will likely occur based on the results 

of this study. As described by the theory of planned behavior (e.g. Ajzen 1980; Trumbo 

& O’Keefe 2005) intention is the most proximal predictor of manifest behavior and 

therefore it is likely that this intention will result in the actual behavior being 

performed. In addition, the successful use of CBSM could serve as a welcoming model 

for other communities or project partners, specifically in New England, to adopt and 

further the reduction of lead fishing tackle use in the region. In addition to the 

overarching research question discussed above, the following subsets of the initial 

research question were used to structure this study:  

1. What is the level of awareness of the upcoming lead law (SB89) in New 

Hampshire?  

2. What are anglers’ attitudes towards the barriers of using lead alternatives?   

3. What are anglers’ attitudes towards the benefits of using lead alternatives? 

4. What information sources are used and trusted? 

5. What is other usable knowledge for project partners?  

6. What are the correlates of willingness to participate in activities to reduce the 

impacts of lead fishing tackle in New Hampshire?   

As discussed in length in chapter 4, all of these questions were addressed and the 

results utilized to develop outreach and communication strategies. These questions 

helped to determine basic fishing practices and attitudes, and also explained the 

correlates of willingness to reduce the purchase and use of lead fishing tackle in New 

Hampshire by switching to environmentally friendly alternatives to lead, and properly 
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disposing of old lead tackle. While this increase in knowledge is valuable to project 

partners it also advances the knowledge and understanding of angler behavior towards 

SB89 and the factors that drive that behavior, and it can be utilized by others in the 

scientific community; particularly those in environmental outreach and 

communications, behavioral psychology, and sociology.  

5.7 Final Conclusions 

 

The recommendations and campaign materials produced from this research are 

based on the empirical results collected from New Hampshire anglers, which were created 

from the guidelines of the CBSM framework. The recommendations are intended to be 

used as a social marketing effort rather than product marketing and aim to promote a more 

environmentally conscious society about based on the decision of anglers to comply with 

SB89, which is accomplished by enhancing the social dynamics at the community level.  

Changing human behavior is a complex endeavor as there are many social-

psychological factors that drive behavior, and fostering environmentally responsible 

behavior has proven to be no different (McKenzie-Mohr 2000). Social science provides 

a means of researching these factors that drive behavior, and provides methods to foster 

change. The research conducted as part of this thesis revealed many aspects of angler 

behavior and attitudes that were not only instrumental to the design and delivery of the 

behavior change campaign materials and recommendations for project partners, but also 

helped to explain some of the intricate factors driving behavior. Changing angler behavior 

to reduce the use of lead fishing tackle in New Hampshire through non-regulatory means 

is not an easy task, especially for particular angling groups. While these recommendations 

and campaign materials are empirically supported there are always next steps that should 
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be considered. If the environmental impacts caused by the use of lead fishing tackle are 

to be abated, continued outreach and communication efforts that build from the ground 

up based on the perspectives and attitudes of New Hampshire anglers are essential.  

Applying this research will allow project partners to continue to thrive in their 

conservation efforts in New Hampshire, while helping all members in the angling 

community transition to SB89 regulation by 2016. This is especially important as it will 

strengthen relationships between organizations and their stakeholders as well as 

community members for future environmental issues or concerns.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



156 

 

 

 

APPENDIX A: Interview Questions 

 

Preface: [Briefly explain context for interview] 

Thank you for your time.  

As you may know, NH has recently passed SB89 banning the use and sale of lead sinkers 

and jigs weighing one ounce or less, which goes into effect June 1, 2016. Lead tackle can 

impact wildlife, including endangered birds, mammals and waterfowl, and the 

environment. 

This bill was passed as a result of research connecting the use of lead tackle to the deaths 

of 49% of adult Common Loons due to the ingestion of lead fishing tackle. 

We are working on a project with a group that includes the Center for the Environment 

at Plymouth State University, the Loon Preservation Committee, and the New Hampshire 

Fish and Game Department to better understand the barriers anglers face with the switch 

to using alternatives to lead tackle. Our goal is to learn about the issues of concern and 

barriers anglers may face with switching to lead alternatives and work to remove these 

barriers wherever possible. 

In our discussion today, everything we share will be held in confidentiality. When we 

report our findings we do not identify individuals in any way, and the data collected in 

our notes and recordings do not have respondents’ names in them. In this type of research 

we want to make sure that everything that we do is clearly explained to you, so before we 

begin, here is a statement of what we’ll do today and how the information will be treated. 

We are asking you to sign this document to indicate we have shared this information with 

you. We have a copy for you to keep, and if you have any questions or concerns please 

do not hesitate to get into contact with me. 

KEY INFORMANT INTERVIEW 

 

Investigating the Barriers and Benefits of Using Non-Lead Fishing Tackle to Encourage 

Sustainable Fishing Practices in New Hampshire 

 

  Interviewer________________________________________ 

  Interviewee: _______________________________________ 
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1. To begin, can you tell me about your connections to fishing in New Hampshire? 

 

2. What are the major challenges to anglers using non-lead alternatives?  

a. Performance of tackle 

 

b. Purchasing factors: 

 

i. Knowledge of lead alternatives 

ii. Availability of lead alternatives (where to purchase) 

iii. Does cost play a role? (lead vs. non-lead) 

 

c. Awareness of impacts on wildlife, etc. (Do anglers know?) 

 

i. Are anglers skeptical of the impacts claimed? 

ii. Where did their information on the impacts come from? 

iii. Do you believe most anglers are aware of the current law? New 

law (SB89)? 

 

d. Political views/ anti-regulation (How important are the political sides of 

the issue to objections among anglers)? 

 

e. Is there a type of angler especially prone to using lead tackle? 

 

f. Is there anything else that makes purchasing non-lead fishing tackle more 

difficult than it really needs to be?  

 

i. Sentimental attachments to old tackle? (family, friends, etc.) 

 

 

3. An important part of this process is the physical act of purchasing fishing tackle. 

 

a. Where do most anglers purchase most of their fishing tackle? 

 

b. When do you think anglers purchase most of their fishing tackle? 

 

c. Any ideas on how to encourage people to use non-lead tackle?  

 

i. What would be the best content to use for a prompt? 
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d. Would it be helpful if alternative fishing tackle was sold at a discounted 

price? 

 

i. How about exchanging lead tackle for non-lead tackle at a 

discounted price, or for free on special days?  

 

e. Do you think anglers get any benefits from using lead-free tackle? What 

is in it for the angler (from their perspective)?  

 

4. Now let’s talk about who and what influences anglers’ decisions.  

 

a. Are there any people or organizations whose opinions about fishing are 

especially important to anglers in NH? Whose opinion can they trust?  

 

i. Specific fishing clubs? 

ii. NH Fish & Game? 

iii. Friends? 

iv. Others?  

 

b. Are there any organizations that anglers consider untrustworthy? 

 

c. Do you think anglers encounter information suggesting they ought to 

purchase non-lead fishing tackle?  

  

d. How do they come across that info? 

 

5. What other ideas or suggestions do you have to help anglers use and/or purchase 

non-lead fishing tackle? What would you do? 

 

6. Is there anyone else you can think of that might be a good person to interview to 

get at the questions we discussed?  
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APPENDIX B: Questionnaire for Survey 
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APPENDIX C: INVITATION 

 

FROM: mlleszek@plymouth.edu via surveymonkey.com 

DATE: Thursday, January 22, 2015 10:10 AM 

SENT TO: 5,867 recipients 

SUBJECT: Your Views: Purchase and Use of Lead Tackle Alternatives for Fishing in New 

Hampshire 

MESSAGE:  

 
Greetings,  
 
Fishing in New Hampshire is an essential part of our culture, economy, and identity.  
 
We are asking for your help with the 2015 New Hampshire Fishing Tackle Survey, supported by 
Plymouth State University Center for the Environment, the Loon Preservation Committee, the 
Davis Conservation Foundation, and New Hampshire Fish and Game Department. You are part 
of a random sample of New Hampshire licensed anglers that has been chosen to complete a 
brief questionnaire about your experiences with non-lead fishing tackle. A goal of this survey is 
to understand the barriers and benefits of purchasing and using Non-lead fishing tackle in New 
Hampshire. We are especially interested in learning how the recent NH SB89, which will ban 
the use and sale of lead sinkers and jigs weighing one once or less starting June 1, 2016 may 
affect anglers.  
 
The questionnaire is straight forward and should take about 10 to 15 minutes to complete. To 
begin the survey, simply click on this link:  
 

https://www.surveymonkey.com/r/NHfishing 

 
This survey is confidential. Your participation is voluntary, and if you come to any question you 
prefer not to answer please skip it and go to the next. Should you have any questions or 
comments please contact the creator of this questionnaire; Melissa L. Leszek, Plymouth State 
University graduate student, at cell: (814) 490-9695 or mlleszek@plymouth.edu.  
 
We will conduct this survey over the next four weeks to better understand the attitudes towards 
purchasing and using non-lead fishing tackle in New Hampshire, and really appreciate your 
help.  
 
If you choose not to participate, please click the link below to be removed from the email list:  
 

https://www.surveymonkey.com/optout.aspx?sm=J6Fnkl5TGZ2jartHyTtT4w_3d_3d 

 
 
Many Thanks!  
 

 
Melissa Leszek 
M.S. Environmental Science and Policy, 2015 
Center for the Environment 
Plymouth State University 
17 High Street  
Plymouth, NH 03264-1595 

https://www.surveymonkey.com/r/NHfishing
https://www.surveymonkey.com/optout.aspx?sm=J6Fnkl5TGZ2jartHyTtT4w_3d_3d
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APPENDIX D: FIRST REMINDER 

 

FROM: mlleszek@plymouth.edu via surveymonkey.com 

DATE: Wednesday, January 28, 2015 9:44 AM 

SENT TO: 5,123 recipients 

SUBJECT: Reminder: Your Views on the Purchase and Use of Lead Tackle Alternatives 

for Fishing in New Hampshire 

MESSAGE:  

 
Greetings,  
 
Earlier this week we sent an e-mail to you asking for your participation in a survey about your 
opinions on the use and purchase of lead tackle alternatives. The survey is supported by 
Plymouth State University Center for the Environment, the Loon Preservation Committee, the 
Davis Conservation Foundation, and New Hampshire Fish and Game Department, who want to 
hear your views.  
 
We hope that providing you with the link to the survey website makes it easy for you to respond. 
To complete the survey please click on this link:  
 

https://www.surveymonkey.com/r/NHfishing     
        
If you choose not to participate, please click the link below to be removed from the email list:  
 

https://www.surveymonkey.com/optout.aspx?sm=J6Fnkl5TGZ2jartHyTtT4w_3d_3d 

 
Your response is voluntary and we appreciate your considering our request.  
 
The goal of this survey is to understand the barriers and benefits of purchasing and using non-
lead fishing tackle in New Hampshire. You are part of a random sample of New Hampshire 
licensed anglers that has been chosen to complete a brief questionnaire about your 
experiences with non-lead fishing tackle.  
 
This survey is confidential. Your participation is voluntary, and if you come to any question you 
prefer not to answer please skip it and go to the next. Should you have any questions or 
comments please contact the creator of this questionnaire; Melissa L. Leszek, Plymouth State 
University graduate student, at cell: (814) 490-9695 or mlleszek@plymouth.edu.  
 
Sincerely,  
 

 
Melissa Leszek 
M.S. Environmental Science and Policy, 2015 
Center for the Environment 
Plymouth State University 
17 High Street  
Plymouth, NH 03264-1595 
 

https://www.surveymonkey.com/r/NHfishing
https://www.surveymonkey.com/optout.aspx?sm=J6Fnkl5TGZ2jartHyTtT4w_3d_3d
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APPENDIX E: FINAL REMINDER 

 

FROM: mlleszek@plymouth.edu via surveymonkey.com 

DATE: Monday, February 9, 2015 10:18 AM 

SENT TO: 4,771 recipients 

SUBJECT: Last chance to share your views on fishing tackle in NH 

MESSAGE:  

 

Greetings, 
 
We are writing to follow up on the messages we sent earlier this month asking for your 
participation in a survey about your opinions on issues related to the use and purchase of lead 
fishing tackle and its alternatives. The survey is supported by Plymouth State University Center 
for the Environment, the Loon Preservation Committee, the Davis Conservation Foundation, 
and the New Hampshire Fish and Game Department, who want to hear your views. Your name 
was selected as part of a random sample of anglers with NH fishing licenses obtained for this 
survey with the approval of the New Hampshire Fish and Game Department and NH Governor 
& Council. 
 
This survey is drawing to a close, and this is the last reminder we are sending. 
We hope that providing you with the link to the survey website makes it easy for you to respond. 
To complete the survey please click on this link: 
 

https://www.surveymonkey.com/r/NHfishing  

         
If you choose not to participate, please click the link below to be removed from the email list: 
 

https://www.surveymonkey.com/optout.aspx?sm=J6Fnkl5TGZ2jartHyTtT4w_3d_3d 
 
Your participation is voluntary and we appreciate your considering our request. 
This survey is confidential, and if you come to any question you prefer not to answer please skip 
it and go to the next one. Should you have any questions or comments, please contact the 
creator of this questionnaire; Melissa L. Leszek, Plymouth State University graduate student, at 
cell: (814) 490-9695 or mlleszek@plymouth.edu. 
 
We also wanted to let you know that if you are interested in seeing a summary of results, we 
hope to have them by late spring. In the meantime, we want to wish you a wonderful fishing 
season! 
 
Many Thanks! 
 

  
Melissa Leszek 
M.S. Environmental Science and Policy, 2015 
Center for the Environment 
Plymouth State University 
17 High Street  
Plymouth, NH 03264-1595 

 

https://www.surveymonkey.com/r/NHfishing
https://www.surveymonkey.com/optout.aspx?sm=J6Fnkl5TGZ2jartHyTtT4w_3d_3d
tel:%28814%29%20490-9695
mailto:mlleszek@plymouth.edu
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APPENDIX F: Behavior Change Campaign Materials 
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APPENDIX G: Using GIS to Identify “Hot Zones” for Information Delivery 
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