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Executive Summary
This report presents the findings from survey research 
with visitors to the North Shore tourism region 
along Lake Superior in Minnesota. The survey was 
developed and distributed by researchers from NC State 
University, the University of Minnesota, and Carleton 
College. Funding for this research was provided by the 
Minnesota Sea Grant College Program supported by the 
NOAA National Sea Grant Office, U.S. Department of 
Commerce, under grant number NA14ORAR4170080. 
The research team designed this study as part of a 
greater Coastal Climate Readiness project within the 
North Shore’s recreation and tourism system. We 
present our findings with this intention: to enhance 
tourism and recreation providers’ understanding of 
current visitor behaviors and how visitor behaviors 
may respond to various scenarios of climate change 
projected for the North Shore. Potential impacts from 
climate change to the North Shore include changes 
in forest composition, precipitation rates, and average 
temperatures, which influence recreation and tourism 
opportunities. Understanding visitor behaviors may 
enhance the economic viability of North Shore recreation 
and tourism providers and North Shore visitor satisfaction 
under projected scenarios of future climate change. 

The survey team collected data at various outdoor 
recreation settings and tourism businesses during 
both the summer and winter tourism seasons. Winter 
sampling occurred between January 8 through 19 and 
February 13 through 16, 2015. Summer sampling took 
place during July 15 through August 3, 2015. Survey 
items included measures of visitors’ outdoor recreation 
and tourism trip-taking characteristics, trip expenditures, 
activities, climate change beliefs, contingent trip-
taking behaviors, place meanings, climate change risk 
perceptions, willingness to pay for climate adaptation 
planning, “substitution” behaviors, and demographic 
information. We organized our findings in this report to 
describe visitors’ responses to each of the survey items 
overall (summer and winter responses combined) and 
during the summer and winter seasons separately. 

Key findings and implications
The survey team intercepted a total of 3,653 visitors 
(1,200 during the winter season and 2,453 during the 
summer season), with an average response rate of 64% 
(71% winter, 57% summer). In general, visitors who 
chose to participate in the survey were middle-aged 
(34 to 55), wealthy (more than a third made more than 
$100,000 annually), and well-educated (a third held a 
bachelor’s degree). The sample population for the winter 

season tended to be younger and make fewer trips 
per season than visitors who declined participation but 
answered several nonresponse bias check questions. 
For example, participants made two trips on average and 
nonparticipants made four trips on average. Participants 
were significantly younger (particularly in the age 18-
to-24 category), and nonparticipants tended to be older 
(particularly in the age 65-plus category). The summer 
sample was also younger than nonparticipants and had 
a primary purpose to recreate at the site at which they 
were intercepted. Nonparticipants were more likely to 
recreate at multiple sites or to be on a business trip.

Participants were evenly split among male and female 
gender categories. Most of the visitors surveyed were 
Minnesota residents (66% of summer survey participants 
and 77% of winter participants) who had been making 
trips to the North Shore for several years (on average, 
16 years for summer participants and 17 years for winter 
participants). 

North Shore visits can be characterized by a moderate 
pre-trip planning time frame (about half of the 
participants planned their trip more than a week but 
less than six months in advance), an average party size 
of three people, and recreation at one (55%) or multiple 
(34%) sites along the North Shore. The survey data 
reveal some key differences, however, between the 
winter and summer survey participants. Participants in 
the winter survey were more likely to plan their trips 
more than two months in advance, while summer survey 
participants, overall, tended to plan their trips either on 
the same day they traveled or one day to one month in 
advance. Winter participants made, on average, shorter 
trips. Winter participants made two-night trips, whereas 
the summer participants made, on average, four-night 
trips. The typical participant made about two trips during 
the winter or summer tourism season.

The survey included scenarios of potential climatic 
and environmental conditions associated with 
different levels of future greenhouse gas emissions 
(conditions representing projections for 2035) for the 
North Shore. Future scenarios included projections 
for temperature, precipitation, and other climatic 
and environmental conditions that influence outdoor 
recreation opportunities. While survey participants rated 
these scenarios as feasible and reported believing that, 
globally, climate change is occurring, they indicated that 
changes in environmental conditions will not heavily 
influence their North Shore trip-taking characteristics. 
In other words, the visitors surveyed are still likely to 
make an average of two trips per season to the region. 
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Responses indicated participants’ perceptions of climate 
change impacts were neutral (not strongly positive or 
negative), which could reflect the modest changes in the 
region’s projected climatic and environmental conditions 
for the next 20 years as well as participants’ relatively 
strong connections to the North Shore. For example, on 
a five-point Likert-type scale (where 1 indicated Strongly 
disagree, 2 Disagree, 3 Neither agree nor disagree, 4 
Agree, and 5 Strongly agree), participants generally 
agreed (mean of 4.06) with the statement, “I am very 
attached to the North Shore.” While the data reveal that 
climate change scenarios may not heavily influence trip-
taking behaviors, more than a third of survey participants 
reported they would be willing to contribute to a North 
Shore specific climate change adaptation and planning 
fund. Some participants (5% of the combined sample) 
reported a willingness to pay a maximum of $75 annually 
toward a North Shore climate readiness initiative. 

The survey data are important to understanding what 
motivates outdoor recreationists and influences their 
experiences on the North Shore. For example, the 
description of North Shore survey participants may 
illustrate that visitors are young, wealthy, and educated. 
It is important, however, to keep in mind that individuals 
making recreational visits to the region have a wide 
variety of characteristics and behaviors.

Recreation managers should consider recreation 
experiences for visitors over the age of 65 as this group 
continues to age and account for a larger proportion of 
the region’s visitation and for visitors with disabilities. 
Providing experiences that cater to these groups include 
these considerations: 

 § Affordable opportunities to spend longer amounts of 
time on the North Shore could encourage visits. 

 § Passive recreation (such as contemplation in nature) 
or modifications to activities and settings (including 
enhanced accessibility) could enable continued 
participation in active pursuits.

As roughly 20% of the sample population makes less 
than $50,000 annually, these are possible considerations 
for affordable opportunities:

 § Senior and student discounts could offset the 
economic burden certain visitors may experience. 

 § Sliding scales, optional donations, and “economy of 
bulk” offers (spend three nights, get the fourth night 
free) could also offset costs. 

Additionally, North Shore survey participants can be 
generally characterized by a moderate pre-trip planning 
time frame, party size of three people, visit duration 
of two winter or four summer nights, and recreation 
at one (55%) or multiple (34%) sites along the North 
Shore. Tourism providers, however, should note the key 
differences between the winter and summer survey 
participants: 

 § The shorter pre-trip planning horizon reported by 
summer participants in general (one month or less 
in advance) may allow more flexibility in making trips 
when conditions are ideal.

 § Environmental conditions and longer trip durations 
in the summer season enhance access to multiple 
state parks, trails, and roads. These factors may 
lead to visitation at a greater number of sites and 
participation in a wider variety of activities. 

 § Winter tourism may be enhanced by offering 
additional activities and events that draw visitors to 
multiple sites throughout the North Shore (such as an 
ice skating rink or cultural celebration) during winter 
holiday weekends, such as New Year’s Eve and New 
Year’s Day (December 31 and January 1), Martin 
Luther King Jr.’s birthday (third Monday in January), 
St. Valentine’s day (February 14), and Washington’s 
birthday (third Monday in February). 

The most commonly reported activities by survey 
participants during North Shore visits were scenic 
driving, hiking, and visiting cultural and historic sites. 
These activities could be combined and enhanced 
through a “North Shore auto trail” that leverages the 
popularity of the existing National Scenic Byway. Such 
an auto trail would map a route leading visitors to key 
historic and cultural sites and various hiking trailheads 
via scenic roads. While Route 61 is well-known, easily 
followed, and offers accessibility to the region’s main 
destinations, the North Shore auto trail could include the 
following:

 § Additional less-traveled roadways

 § Connectivity to lesser known historic, cultural, and 
hiking destinations

 § Promotional materials that interpret destinations 
(including natural history, cultural history, and folklore) 
and promote area programs and events 

In general, survey participants reported moderate 
concern regarding climate change. The projected 
scenarios presented to participants were, by and large, 
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perceived as plausible but didn’t seem to influence 
participants’ trip-taking behavior dramatically: 

 § Generally, under the various scenarios of climate 
change, participants reported they still would make 
two trips per season on average. 

 § Participants indicated that the climate change 
scenarios will have “no impact” on them, their future 
trips, or recreation, nature, or tourism on the North 
Shore. 

 § Climate change projections for 2035 may illustrate 
more desirable conditions (or at least not severely 
diminished from current conditions), and participants 
were most likely to “keep their plans the same” or 
“visit more” under these scenarios of change. 

Survey participants’ tendency to “keep plans the same” 
for future North Shore recreation visits may stem from 
their strong agreement with survey questions about a 
range of connections they have with the region because 
of place meanings. The strongest place meanings were 
related to individual identity and family identity, and 
summer participants reported slightly stronger place 
meanings than winter participants. Place meanings 
are important for recreation and tourism providers to 
consider because place meanings influence recreation 
and stewardship behavior: 

 § Research demonstrates that visitors with increased 
place meanings may be less likely to change sites, 
and instead change trip timing or activity choice 
when faced with constraints (Miller and McCool 
2003, Hammitt et al. 2004). 

 § Strong place meanings may reduce the likelihood 
that newer visitors (those who have made few North 
Shore visits) will cancel trips to the North Shore 
when environmental conditions are not ideal. 

 § Regional planning efforts should consider ways 
to include visitor donations to climate adaptation 
planning, as visitors—particularly visitors with 
strong connections to the North Shore—may be a 
considerable source of funding for climate change 
adaptation planning. 

Study Overview
The study presented here is part of a larger project, 
the North Shore Community Climate Readiness 
research project, which explored how climate change 
impacts the regional tourism and recreation economy 
through interviews, focus groups, and a visitor survey. 
Interviews with North Shore leaders, business owners, 
recreation managers, and others provided insight into 
the opportunities and challenges climate change poses. 
Focus groups with local stakeholders enhanced the 
understanding of the type of impacts the region expects 
and where climate change poses the greatest threats 

Figure 1. Map of the North Shore study area.
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and opportunities. These project components informed 
a third source of data for understanding climate change 
impacts to the North Shore recreation and tourism 
industry: a visitor survey. 

Research aim
The research team conducted the visitor survey 
to evaluate beliefs and behaviors associated with 
recreational visits to the region and climate-related 
environmental change in North Shore summer and 
winter nature-based tourism and outdoor recreation 
destinations. Survey research methodology (Vaske 2008) 
was used to collect visitors’ current and future travel 
patterns, trip expenditures, and contingent behaviors 
based on various scenarios of climate change. The 
surveys were also used to measure North Shore visitors’ 
belief in climate change, the risks they associate with 
climate change, their perceptions of place meanings, 
and their demographic information. We developed a 
sampling plan (identifying sampling locations and times) 
in collaboration with a Project Advisory Team composed 
of local stakeholders, including county and municipal 
officials, recreation managers, and tourism providers. 

Study area
The North Shore region is located along Lake Superior, 
in northeastern Minnesota, from Two Harbors, 
Minnesota, to the Canadian border (see Figure 1). This 
area is dominated by public land ownership and natural-
resource-dependent communities and economies. 
Tourism on the North Shore is characterized by small, 
locally-owned businesses, including outfitters, guides, 
lodges, and restaurants. 

In the next 50 years, climate models project changes to 
environmental conditions on the North Shore (see Table 
1). These changes include shifts in forest composition 
and the timing and volume of precipitation events (Pryor 

et al. 2015). The Third National Climate Assessment 
(Pryor et al. 2015) depicts that for the North Shore region, 
forest composition is likely to transition from spruce-fir 
to maple-beech-birch by 2070 under a low emissions 
future, or to oak-hickory under a moderate emissions 
future. Additionally, precipitation will become less steady 
and consistent, and more sporadic and severe, by 2070. 
In other words, a greater number of heavy precipitation 
days and an increase in the number of consecutive dry 
days are both projected. 

Figure 2. Forest composition may transition as the result of climate 
change.

Table 1. Summary of potential climate impacts to North Shore recreation and tourism

Climatic or environmental 
condition Projected changes Impact to North Shore recreation and tourism

Shifts in forest composition Transition from spruce-fir to maple-beech-birch 
by 2070 under a low emissions future, or to oak-
hickory under a moderate emissions future.

Impacts to wildlife viewing, hunting, wild food 
gathering. Impacts to ‘view-sheds’ and recreationists’ 
image of the North Shore. 

Timing and volume  
of precipitation events

Greater number of heavy precipitation days and 
an increase in number of consecutive dry days are 
both projected by 2070. 

Impacts to opportunities for water-based recreation. 
Potential flooding risk for roads, trails, campgrounds. 
Changes in water availability for backcountry 
recreationists. 

Increasing temperatures Reduced winter snow and ice depths. Increased 
number of extreme heat events during the summer. 

Changes to recreational fisheries. Increasing number 
of extreme heat events during the summer, and 
increasing heat-associated health risks. 
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attributes are not randomly assigned but developed 
from the best available climate models. Specific climatic 
and environmental conditions to be included in the 
scenarios were selected based on the team’s analysis 
of historic daily visitation data and historic climate data. 
This analysis revealed a relationship between visitor 
behaviors (including visit frequency) and specific climatic 
and environmental variables. In addition, we selected 
climatic and environmental variables based on the 
availability of data that could be projected under changing 
climate conditions (IPCC 2014). A representative 
concentration pathway (RCP) is a way to model various 
assumptions behind future greenhouse gas concentration 
trajectories. For the winter survey, three RCP scenarios 
were calculated: RCP2.6 (low), RCP4.5 (moderate), and 
RCP8.5 (high). For the summer survey, two scenarios 
were calculated: RCP2.6 (low) and RCP8.5 (high). 
Calculations were projected for the year 2035.

A total of three winter treatments (Table 2) and four 
summer treatments (Table 3) were developed. Winter 
future scenarios were based on three conditions: (1) 
average snow depth and ice thickness, (2) average 
daily high and low temperatures, and (3) average daily 
minimum and maximum wind chill temperatures. 
Future conditions were calculated using RCP scenarios 
downscaled for the North Shore region. 

Summer future scenarios were based on (1) three climate 
conditions (temperature, heat index, and rainfall), (2) fire 
risk, and (3) fish populations. Future scenarios of these 
conditions were projected based on downscaled climate 
models for the North Shore region representing a (1a) 
low or (1b) high emissions future. Future fire risk was 
based on future levels of either (2a) high, very high, or 
extreme fire risk; or (2b) only very high or extreme fire 
risk. Fish population projections were the same across all 

Although national trends indicate a “potential poleward 
shift in [national park] visitation due to warming” 
(Fisichelli et al. 2015, p. 9), Minnesota-specific reports 
establish that increasing temperatures, changes in 
precipitation, and risks to the Great Lakes may negatively 
impact recreation and tourism in northeastern Minnesota 
(Interagency Climate Adaptation Team, 2010). The state 
of Minnesota has identified potential impacts of climate 
change to recreational fisheries and opportunities for 
water-based recreation. The state has also identified 
how temperature increases could impact nature-based 
tourism communities and recreationists by reducing 
winter snow and ice depths, limiting participation in 
many popular activities, and by increasing the number of 
extreme heat events during the summer, which would 
increase health risks associated with many summer 
recreational activities (Interagency Climate Adaptation 
Team 2010). As North Shore tourism opportunities rely 
primarily on environmental conditions, understanding 
how visitors may respond to such changes in climate is 
important to the area’s economy.

Methods
Survey questionnaire
The research team developed multiple versions of both 
the summer and winter surveys to assess differences 
between climate change scenarios on the influence of 
future trip-taking behaviors. Each scenario (treatment) 
included a side-by-side comparison of current conditions 
and one of seven future scenarios. Three future 
scenarios were developed for the winter season and 
four for the summer season. Each survey participant, 
however, viewed only one scenario for the season 
during which they were intercepted. This procedure was 
followed to reduce response bias given that scenario 

Figure 3. Recommended minimum ice thickness guidelines provided 
with presentation of winter climate change scenarios.

Figure 4. Two levels of fire risk were nested within climate change 
scenarios for the summer season.
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four treatments (only one future condition was calculated 
for fish populations). 

Preceding the scenario treatment, the survey 
questionnaire included a measure of the number of North 
Shore recreational trips a visitor took during the season 
in which they were intercepted. Following the scenario 
treatment, participants were asked how many trips 
they would make under the potential future conditions 
(the scenario) during a future season. Participants were 
also asked to consider the potential future conditions 
(the scenario) when responding to measures of climate 
change risk perceptions, recreation substitution (going 
somewhere else, at some other time, or doing some 
other activity under potential scenarios of climate 
change), and the plausibility of the future conditions. Data 
on trip characteristics were collected via measures of 
trip length, trip purpose, activities participants planned 
to or had participated in, and estimates of trip expenses. 
Additional survey items included willingness-to-pay for 
North Shore climate change adaptation planning, global 
climate change perceptions (including awareness, level 

of concern, perceived seriousness), and trip planning 
duration. Demographic measures were included so 
we could detect any relationships among North Shore 
visitors’ responses and their gender, age, household 
income, education, and zip code (place of origin). 

To view the full survey questionnaire, see Appendix A. 
The questionnaire provided in Appendix A was prepared 
for the summer sampling. Environmental conditions 
presented in the survey questionnaire varied among 
treatments (as described in Tables 2 and 3). Further, the 
summer questionnaire included five additional questions 
(9a, 9b, 10, 14, and 18 in Appendix A), which were not 
included in the winter questionnaire. Question 15 was 
slightly modified in the summer questionnaire from how 
it was asked in the winter questionnaire.

Pilot study
Pilot testing of the survey occurred in three stages. 
First, the survey was vetted by social scientists on the 
research team. Second, the Project Advisory Team 

Table 2. Winter tourism season environmental conditions and future scenarios

Environmental variable
Current 

conditions

Future scenarios

Low emissions Moderate emissions High emissions

Average snow depth 13.6 inches 10 inches 8.6 inches 7.7 inches

Average ice thickness at inland lakes 18.7 inches 16.9 inches 15.8 inches 15.1 inches

Average daily high temperature 18.8°F 21.6°F 22.9°F 23.5°F

Average daily low temperature 3.5°F 6.6°F 7.9°F 8.7°F

Average daily maximum wind chill 13.9°F 17.9°F 19.9°F 20.8°F

Average daily minimum wind chill -9.2°F -4.3°F -1.8°F 0.1°F

Table 3. Summer tourism season environmental conditions and future scenarios

Environmental variable
Current 

conditions

Future scenarios

Low emissions 
and high, very 

high, or extreme 
fire risk

Low emissions 
and very high or 
extreme fire risk

High emissions 
and high, very 

high, or extreme 
fire risk

High emissions 
and very high or 
extreme fire risk

Percentage of days above average 
daily temperature (71°F)

60%  
(18 of 30 days)

63%  
(19 0f 30 days)

63%  
(19 0f 30 days)

67%  
(21 of 30 days)

67%  
(21 of 30 days)

Percentage of days above 80°F heat 
index

5%  
(2 of 30 days)

17%  
(5 of 30 days)

17%  
(5 of 30 days)

19%  
(6 of 30 days)

19%  
(6 of 30 days)

Percentage of days with more than 
¼-inch rainfall

14%  
(5 of 30 days)

12%  
(4 of 30 days)

12%  
(4 of 30 days)

11%  
(3 of 30 days)

11%  
(3 of 30 days)

Percentage of days with fire risk:
   High, very high, or extreme fire risk 
   Very high or extreme fire risk

 
18% (6 of 30 days) 
2% (1 of 30 days)

37%  
(11 of 30 days)

22%  
(7 of 30 days)

35%  
(11 of 30 days)

22%  
(7 of 30 days)

Percentage of streams with brook 
trout

77% 20%

Percentage  of streams with 
smallmouth bass

53% 58%
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reviewed the survey and gave feedback on question 
wording and order. Third, the survey was administered 
to a small sample population of North Shore visitors 
in November 2014. Following participation, visitors 
participating in the pilot study were asked to give 
feedback regarding the survey’s length, organization, and 
ease of participation. Following pilot testing, the team 
made small modifications to the survey and sampling 
procedures to enhance question clarity and flow, as well 
as the likelihood of engaged participation by visitors.

Sampling design 
Survey locations included the eight Minnesota state 
parks in the North Shore area, as well as scenic 
waysides, local businesses, and historic sites (more 
details on the sampling plan design are included in 
the next section). The Project Advisory Team worked 
with researchers to identify survey sampling locations. 
Sampling locations were selected based on accessibility 
(open for the season and able to host the surveyors) 
and representativeness spatially (locations in the 
northern, middle, and southern areas of the shoreline) 
and recreationally (sites that would draw both active and 
passive recreationists). 

We used a clustered sampling approach wherein survey 
sampling sites were identified and then clustered 
geographically (categorized as either a northern or 
southern location; see Table 4). Additionally, sampling at 
each site was randomly assigned to either a morning or 
afternoon sampling block. To achieve this, we assigned 
a random number to each location, and then assigned a 
random number to each sampling slot for that location: 
a date plus a morning or afternoon block designation 
(a.m. or p.m.). Random numbers were assigned first 
to all weekday slots and then to the weekend slots so 

that all survey sites were randomly assigned three to 
four weekday sampling blocks and then two weekend 
sampling blocks within the sampling period. The 
sampling plans listed in Appendix B reflect the final 
schedules of the North Shore on-site survey. The survey 
questionnaire and sampling procedures were approved 
by the institutional review boards of both NC State 
University and the University of Minnesota.

Participant recruitment
Researchers obtained permission from site managers 
and business owners to collect visitor responses on-site. 
Recruitment protocols were reviewed by all researchers 
to ensure consistency in language and style was used in 
selecting participants and obtaining consent to participate 
in the survey. In some locations, managers requested 
that a sign be hung on main entrance doors identifying 
the researchers and the study. Eligibility requirements to 
participate in the voluntary survey included being over 
the age of 18 and residing outside of the study area for 
at least 10 months of the year. One visitor per group or 
family was selected to participate. To randomize survey 
participation and minimize researcher selection bias, the 
adult with a birthday closest to the day of the survey 
intercept was asked to participate.

Survey administration 
Participants completed survey questionnaires primarily by 
using an off-line survey administration software program 
loaded onto tablet computers. Due to differences in 
technological literacy among potential respondents (and 
because technology can fail), paper questionnaires were 
also kept on-hand and offered to visitors as a means of 
completing the survey. Due to low participation in this 
collection method (n = 6 summer, n = 8 winter), no paper 
survey responses were retained in the final analyses. 
In addition to options for on-site participation, we also 
included an option for “delayed participation.” Pilot-

Figure 6. Winter and summer sampling location: Split Rock Lighthouse 
Visitors Center.

Figure 5. Visitors give feedback during the survey pilot.
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testing the survey questionnaire and sampling design 
revealed that visitors are often intent on beginning their 
recreational experiences and may not want to spend time 
completing a questionnaire. Therefore, visitors also had 
the option to complete the survey online after their visit. 
Research assistants collected the email addresses of 
those visitors who elected delayed participation so that 
an initial survey link and two follow-up reminders could 
be sent to prompt their online participation (Vaske 2008).

Nonresponse record keeping was a key component of 
the sampling plan. Nonresponders are those visitors 
who declined participation in either the on-site or 
delayed participation survey options. If a visitor refused 
participation or quit the survey when partially compete, a 
researcher could ask them if they would mind answering 

Table 4. Sampling locations for on-site survey of North Shore 
visitors

Site type and location name Season

State parks

Cascade River Summer

George H. Crosby Manitou* Summer

Gooseberry Falls* Both

Grand Portage Both

Judge C. R. Magney Summer

Split Rock Lighthouse* Both

Temperance River** Summer

Tettegouche* Both

Hwy. 61 state waysides and rest areas

Beaver Bay* Summer

Cut Face Creek Summer

Kadunce River Summer

Ray Berglund Summer

Private businesses

Camp 61 (restaurant and shop)* Winter

Caribou Highlands Lodge** Winter

Cook County Co-op (grocery store) Both

Eagle Ridge Resort at Lutsen Mountains (ski chalets)** Winter

Finland Cooperative* (grocery store) Summer

Grand Portage Lodge & Casino Winter

Java Moose (coffee shop) Both

Lake Superior Trading Post (gear and outfitter) Both

Moondance (coffee shop)** Winter

Silver Bay Marina* (bait, boat launch, amenities) Summer

Stone Harbor Wilderness Supply (gear and outfitter) Both

The Big Dipper* (ice cream shop) Summer

Trail Center (restaurant and shop) Winter

Other

Cook County Visitors Center and Artists Point  
(public beach area)

Summer

Lake County Historical Society*  
(historic rail, homes, lighthouse tours)

Summer

Sugarloaf Cove Nature Center* (operated by the North 
Shore Stewardship Association, a nonprofit) 

Summer

  *Denotes sampling sites that were part of the southern cluster.
**Denotes the sampling site was included in both southern and 
    northern clusters.

Figure 7. Winter and summer sampling location: Java Moose (coffee 
shop). Photo courtesy of www.theweekendguide.com

Figure 8. Survey data were primarily collected on tablet computers.
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a few short questions that would take no more than 
a minute to answer (the questions selected for the 
nonresponse bias check). For this study, the number of 
trips for the current season, primary purpose of their 
current trip (such as recreation, business, or visiting 
family), climate change concern (on a scale of 1 to 5, 
where 1 indicated Not at all concerned and 5 Extremely 
concerned), home postal code, and age were recorded 
for those visitors who declined participation. All research 
assistants carried a form for capturing nonparticipant 
responses so they could record the time, date, and 
intercept location, as well as answers to the nonresponse 
bias check questions. This form also included space 
to record complete refusals (visitors who would not 
participate in the survey or nonresponse bias check).

Data management and analysis
Data were compiled in an Excel spreadsheet and 
cleaned, then uploaded into SPSS v.22 for analysis. 
Data cleaning included checking for participants who 
either stopped providing responses at a certain point or 
answered every item with the same response option. 
Descriptive statistics were used for the analyses 
presented in this report. More information on peer-
reviewed publications of advanced analysis can be found 
at www.northshoreclimate.com. 

Findings
The findings displayed in this report reflect descriptive 
analyses of the North Shore visitor survey data for both 
the winter and summer tourism seasons (separately and 
combined). Overall, 2,250 survey questionnaires were 
completed. Participation rates by season are provided 

in Figure 9, and participation rates by intercept location 
are provided in Table 5. For the winter tourism season, 
1,200 visitors were intercepted and asked to participate 
in the survey, with 852 completing the questionnaire, 68 
declining participation but answering five nonresponse 
bias questions, and 280 refusing any participation, which 
resulted in a 71% response rate. For the summer tourism 
season, 2,453 visitors were intercepted and asked to 
participate in the survey, with 1,398 completing the 
questionnaire, 169 declining participation but answering 
five nonresponse bias questions, and 886 refusing any 
participation, which resulted in a 57% response rate. 

Figure 10. Winter recreation at Eagle Ridge Resort.

Figure 9. North Shore visitors intercepted and survey participation rates.

Some 57% of visitors intercepted during the 
summer sampling season completed a survey.



Understanding Visitor Behaviors and Responses to Climate Change Projections  |  12

Winter participants were younger and made 
fewer trips per season than intercepted 
visitors who did not participate in the survey. 

Differences between intercepted visitors who did 
and did not participate in the survey
Winter visitors. Nonresponse bias testing for the 
winter season revealed that there were no significant 
differences between participants and nonparticipants 
for climate change concern or trip purpose. Mann-
Whitney U tests were used to assess climate change 
concern (z = 1.687, p = .092 ). Chi-square testing was 
used to assess trip purpose (χ2 = 6.706, p = .243). 
The data did reveal differences between winter survey 
participants and those who declined participation based 
on their responses to survey measures of their average 
number of trips per winter season and their age. We 
used independent t-tests to assess number of trips per 
season: Participants made two trips on average and 
nonparticipants made four trips on average (t = 4.279, 
p<.001). Chi-square testing revealed differences between 
groups based on age: Participants were significantly 
younger, particularly in the age 18 to 24 category, and 
nonparticipants tended to be older, particularly in the age 
65-plus category (χ2 = 24.625, p<.001). 

Summer visitors. Nonresponse bias testing for the 
summer season revealed that there were no significant 

Table 5. Completed questionnaire (valid sample) frequency  
by location

Site type and location name Winter Summer

State parks

Cascade River State Park n/a 64 (5%)

George H. Crosby Manitou State Park n/a 19 (1%)

Gooseberry Falls State Park 353 (41%) 216 (6%)

Grand Portage State Park 0* 29 (2%)

Judge C. R. Magney State Park n/a 47 (3%)

Split Rock Lighthouse State Park 15 (2%) 227 (16%)

Temperance River State Park n/a 85 (6%)

Tettegouche State Park 59 (7%) 80 (6%)

Hwy. 61 state waysides and rest areas

Beaver Bay State Wayside n/a 15 (1%)

Cut Face Creek Rest Area n/a 86 (6%)

Kadunce River State Wayside n/a 28 (2%)

Ray Berglund State Wayside n/a 0*

Private businesses

Camp 61 4 n/a

Caribou Highlands Lodge 35 (4%) n/a

Cook County Co-op 0* 0*

Eagle Ridge Resort (ski chalets) 221 (26%) n/a 

Finland Cooperative n/a 21 (2%)

Grand Portage Lodge & Casino 41 (5%) n/a

Lake Superior Trading Post 50 (6%) 115 (8%)

Moondance (coffee shop) n/a

Silver Bay Marina n/a 3

Stone Harbor Wilderness Supply 3 41 (3%)

Sugarloaf Cove Nature Center n/a 25 (2%)

The Big Dipper Ice Cream Shop n/a 12 (1%)

Trail Center 31 (4%) n/a

Other

Cook County Visitors Center and 
Artists Point 

n/a 100 (7%)

Lake County Historical Society n/a 71 (5%)

Sugarloaf Cove Nature Center n/a 25 (2%)

* Zero denotes where no usable completed surveys were retained 
from data collected at this location.

Figure 11. Summer recreation at Temperance River State Park.

Summer participants were younger and more 
likely to be visiting one site (instead of multiple 
sites) than intercepted visitors who did not 
participate in the survey. 
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differences between participants and nonparticipants 
for number of trips per summer season or climate 
change concern. We used independent t-tests to assess 
number of trips (participants = 1.79; nonparticipants = 
1.64; t = 1.62, p = .245). Mann-Whitney U tests were 
used to assess climate change concern (z = 1.904, p = 
.057). Chi-square testing revealed differences between 
participants and nonparticipants based on age and 
trip purpose. Participants were younger, on average, 
than nonparticipants (χ2 = 32.33, p<.001). Participants 
generally chose recreation at the site where they 
were intercepted as their primary purpose, whereas 
nonparticipants were more likely to choose recreation at 
multiple sites or a business trip as their primary purpose 
(χ2 = 23.06, p<.001). 

Who participated?
On average, participants in the North Shore visitor survey 
were nearly evenly split between males and females 
(see Figure 12). For the winter season, a slightly higher 
proportion of males participated (52%). For the summer 
season, the sample population consisted of slightly more 
females (57%). 

More than a third of visitors in the sampling population 
made more than $100,000 annually (2015 U.S. dollars; 
see Figure 13). Between 5% to 10% of the sample 
population reported an annual household income in one 
of the categories between $30,000 and $99,999. Less 

Figure 12. Gender composition for North Shore visitor survey sample population.

than 5% of the sample population composed each of the 
response categories below $30,000.

Nearly one-quarter (23%) of survey participants reported 
an age between 45 and 54 (Figure 14). Of the remaining 
sample, winter participants tended to be younger (about 
35% reported an age below 34) and summer participants 
tended to be older (about 35% reported an age over 54). 

Over a third (37%) of participants reported having 
received a bachelor’s degree (see Figure 15). Nearly 
as many (30%) reported having obtained a graduate 
degree (master’s or doctorate). Ninety-three percent of 
participants reported at least some college education, and 
all reported having received at least a high school diploma. 

 Most of the survey participants reported that their 
origin location was within Minnesota (see Figure 16). 
Few participants (about 30% for the winter season and 
12% for the summer season) were from other states in 
the United States. About 10% of summer participants 
and 5% of winter participants were from Canada. The 
smallest proportion of the survey population (about 1%) 
came from international locations besides Canada. 

More than a third of participants made 
$100,000 or more annually (2015 USD). About 
two-thirds of participants reported an age 
between 35 and 64. 
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Figure 13. Income composition for North Shore visitor survey sample population.

Figure 14. North Shore visitor survey sample population age distribution.
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About 20% of all visitors surveyed were making their 
first trip to the North Shore, with more first-year visitors 
captured in the summer survey population than in the 
winter sample (Figure 17). On average, about one-half of 
all visitors in the combined sample population have been 
making trips to the North Shore for 10 or more years. 

What were participants’ North Shore trips like?
Most survey participants (about 60%) reported planning 
their trips either eight days to one month (about 27%) in 
advance or two to five months in advance (about 29%; 

Figure 18). More winter participants (about 51%) reported 
a longer planning horizon (planning their trip two to five 
months, six to nine months, 10 months to one year, or 
more than a year in advance) than summer participants 
(about 35%). 

A high proportion of summer participants typically 
had shorter planning horizons. About 65% of summer 
participants planned their trip between the same day 
to one month in advance, while about 49% of winter 
participants planned during the one-month time 

Figure 16. North Shore survey participants’ place of origin.

Figure 15. Education composition of North Shore visitor survey sample population.
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Figure 17. Number of years participants have been making recreational trips to the North Shore.

Figure 18. North Shore survey participants’ pre-trip planning time frames.

Most participants 
planned their 
trips eight days 
to five months in 
advance. 

Average trip 
length— 
winter: two nights;  
summer: four 
nights.

Participants, on 
average, made two 
trips per season 
and traveled in 
groups of three. 
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frame. On average, winter participants reported a trip 
length of two nights, while summer participants typically 
reported a four-night average trip length. 

Participants were asked to report how many trips in 
total they would make to the North Shore during the 
recreation season in which they were intercepted. The 
winter tourism season was defined as December 1, 
2014, to February 28, 2015, and the summer tourism 
season was defined as June 1 to August 31, 2015. 
On average, the combined visitor sample reported 
making two trips per season. The averages were the 
same for both the winter and summer seasons (two trips 
per season). For both seasons, the average group size 
was three people in a traveling group. 

For both the summer and winter seasons, scenic driving, 
hiking, and visiting cultural and historic sites all ranked 
within the top five most highly reported activities (Tables 
6 and 7). For the winter season, downhill skiing was 
another popular activity (35%), while cross-country skiing 
(13%) and snowmobiling (6%) were less frequently 
reported activities. For the summer season, a wider 
variety of activities were reported by survey participants, 
such as swimming (51%), picnicking (46%), and camping 
(36%). For the winter season, the most common 
activity that participants reported having planned but 
being unable to participate in was cross-country skiing 
(9%). For the summer, motorized boating (7%) and 
nonmotorized boating (7%) on Lake Superior were the 

activities most frequently cited as something participants 
had considered but could not engage in during their visit.

The survey included a space to write in reasons why 
participants could not engage in recreational activities 
they had considered. For the winter season, time, icy 
conditions, and lack of snow were the most often cited 

Figure 19. A paddler enjoys Lake Superior’s waves.

Table 6. Winter recreation activity participation rates

Winter activities
Did or planned 

to do
Couldn’t 

do

Scenic driving 582 (63%) 9 (1%)

Hiking 407 (48%) 30 (4%)

Downhill skiing 302 (35%) 45 (5%)

Visiting cultural and historic sites 301 (35%) 17 (2%)

Cross-county skiing 107 (13%) 74 (9%)

Snowmobiling 52 (6%) 42 (5%)

Fishing 39 (5%) 36 (4%)

Sledding and snow tubing 26 (3%) 42 (5%)

Dog sledding 25 (3%) 47 (6%)

Hunting 14 (2%) 35 (4%)

Ice skating and outdoor hockey 17 (2%) 25 (4%)

Table 7. Summer recreation activity participation rates

Summer activities
Did or 

planned to do
Couldn’t 

do

Scenic driving 1,242 (89%) 8 (1%)

Hiking 1,238 (81%) 32 (2%)

Visiting cultural and historic sites 915 (65%) 32 (2%)

Swimming 719 (51%) 42 (3%)

Picnicking 646 (46%) 40 (3%)

Wildlife viewing 644 (46%) 23 (2%)

Rock collecting 530 (38%) 46 (3%)

Camping 499 (36%) 62 (4%)

Bicycling 209 (15%) 94 (7%)

Fishing 207 (15%) 84 (6%)

Nonmotorized boating  
(inland lakes)

133 (10%) 82 (6%)

Creating art 131 (9%) 74 (5%)

Nonmotorized boating  
(Lake Superior)

127 (9%) 96 (7%)

Motorized boating (Lake Superior) 87 (6%) 100 (7%)

Gathering wild plants (foods) 78 (6%) 80 (6%)

Motorized boating (inland lakes) 77 (6%) 81 (6%)

All-terrain vehicle riding 28 (2%) 94 (7%)

Horseback riding 20 (1%) 92 (7%)

Hunting 8 (1%) 92 (7%)
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constraints. Typically, participants cited the interaction 
of very cold temperatures and low snow depth as the 
reason why they did not ski, snowmobile, or snowshoe. 
They also mentioned a lack of groomed trails. 

For the summer season, general comments for not being 
able to participate in a planned activity included injury or 
running out of time. In regards to boating, windy weather 
and traveling with kids who were not old enough to 
rent equipment from outfitters and guides, as well as 
charters cancelled due to rain and high waves, were 
the most often mentioned reasons for being unable to 
participate. Participants also mentioned that they would 
be interested in biking but didn’t bring bicycles or did not 
find them available to rent. 

The combined visitors sample generally made their North 
Shore trip with the purpose of recreating at one area 
(about 50%); this proportion is slightly higher for winter 
survey participants than summer participants (Figure 
20). The next most frequently reported trip purpose was 
recreation at multiple sites (35%). A small proportion of 
visitors sampled (14% for winter, 11% for summer, and 
11% overall) were making their trip to the North Shore for 
a nonrecreation purpose, such as being on a business-
related trip or visiting family or friends. 

How did participants spend money on the North 
Shore?
The survey asked participants how much they were 
spending in Lake and Cook counties (excluding 
expenditures in their place of origin) during their current 
recreational visit to the North Shore. Spending was 
categorized into six broad categories (Tables 8 and 9): 
transportation, food and beverage, lodging, sporting 
goods, entertainment, and retail. There were further 
subcategories to discern where and how visitors were 
lodging, eating, renting gear, and purchasing other items. 

Winter participants’ greatest expenditures 
included snowmobile rental, hotel 
reservations, and sporting goods (including ski 
passes).

For the winter season (Table 8), the greatest mean daily 
expenditures were made for snowmobile and motor 
vehicle rentals, lodging, and private sporting goods 
purchases (such as ski passes). The greatest number of 
participants, however, were spending money on gasoline 
and restaurant meals and drinks, followed by lodging 
(hotel and motel) and groceries. The least amount of 
spending occurred at campgrounds and on entertainment 
such as festivals and performing arts.

Figure 20. Purpose of trips taken by participating North Shore visitors.
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Summer participants’ greatest expenditures 
included B&B, cabin, hotel, and camping 
reservations, restaurant meals, and boat 
rentals.

Summer spending revealed slightly different patterns 
than winter spending in regards to the greatest average 
trip costs (see Table 9). The greatest mean expenditures 
were on lodging (bed and breakfast or cabin rentals, and 
hotel or motel stays), followed by private campgrounds, 
restaurants, boat and motor vehicles rentals, and private 
equipment rentals. The greatest numbers of participants 
spent money on gas, restaurant meals and drinks, and 
hotel and motel stays. (This is the same pattern detected 
in participants’ winter expenditures.) Fewer numbers of 
participants made purchases related to all-terrain vehicle 
(ATV) rentals, public equipment rentals at state parks, 
and entertainment (festivals and performing arts).

On average, winter participants spent a total of $810.84 
(or $236.20 per day) during their recreational visits to the 

North Shore. Summer participants, on average, spent 
slightly less: $756.67 total or $164.03 per day during their 
visits. While summer survey participants spent slightly 
more on gas, groceries, camping, and cabins than winter 
participants, winter participants made larger expenditures 
on vehicles (such as snowmobile rentals), restaurant 
meals and drinks, equipment rentals (public and private), 
hotel reservations, and clothing and souvenirs. 

What meanings did participants assign to the North 
Shore?
Place meanings are considered the foundation of place 
attachment (Davenport and Anderson 2005, Stedman 
2003). They explain individuals’ descriptive and emotional 
relationships to a geographic space (Smaldone 2007). 
Place meanings can range from the abstract (such as a 

Table 8. Winter-season North Shore survey participant expenditures 

Item n Mean, total Range Mean, per day Mean, per person, per day

Transportation

Gas 731 $61.39 $5.00 – $500.00 $19.67 $8.79

Motor vehicles (rental and parts) 17 $380.88 $2.00 – $2,000.00 $96.94 $41.56

Snowmobile rentals* 5 $400.00 $100.00 – $900.00 $167.50 $42.32

Food and beverage

Groceries (per night) 428 $93.38 $1.00 – $1,100.00 $24.01 $8.39

Restaurants, bars, and the like 659 $150.79 $5.00 – $2,000.00 $43.09 $17.09

Lodging

Hotel and motel 501 $566.70 $20.00 – $1,200.00 $149.14 $56.40

Federal or state campground 24 $35.46 $5.00 – $300.00 $10.98 $6.00

Private campground 3 $119.33 $8.00 – $250.00 $29.71 $15.38

Other (B&B or cabin rental) 55 $408.00 $20.00 – $1,100.00 $117.60 $41.29

Sporting goods

Private (equipment, rentals, passes) 184 $505.38 $5.00 – $7,600 $137.63 $41.10

Public (such as snowshoes at park) 12 $73.33 $5.00 – $300.00 $23.23 $10.70

Entertainment

Festivals 11 $79.18 $30.00 – $150.00 $28.81 $8.49

Performing art 28 $46.93 $5.00 – $200.00 $19.81 $9.80

Retail

Clothing 154 $151.00 $6.00 – $2,000.00 $45.99 $20.78

Souvenirs 196 $79.57 $1.00 – $1,000.00 $25.45 $9.84
*The n of visitors reporting snowmobile rental expenditures was likely low due to low snowfall amounts during the winter sampling season.

On average, winter participants spent $236 
per day and summer participants $164 per day 
during their recreational visits to the North 
Shore.
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place of spiritual significance) to the tangible (such as 
one’s business location depends on a particular place). 
Place meanings have been reliably measured through 
quantitative survey items that dissect place meanings 
into various dimensions, such as individual identity, family 
identity, community identity, self-expression, ecological 
integrity, economic dependency, and place dependency 
(Kil, Holland, and Stein 2014; Smith, Anderson, and 
Moore 2012). The North Shore visitor survey included 
questions to assess three dimensions of place meanings: 
(1) individual identity–how strongly an individual 
perceives a location as being part of one’s self; (2) 
family identity—values that are based on shared family 
memories or traditions occurring in a certain geographic 
space; and, (3) place centrality—the potential of a space 
to provide unique recreation opportunities and outcomes.

Three statements for each of the three dimensions were 
included in the questionnaire to detect how participants 
constructed place meanings (Table 10). These measures 
of place meaning were modified from previous research 
(Smith et al. 2012, Davenport and Anderson 2005) that 

Table 9. Summer season North Shore survey participant expenditures

Item n Mean, total Range Mean, per day Mean, per person, per day

Transportation

Gas 1,292 $86.69 $5.00 – $1,000.00 $20.64 $7.82

Motor vehicles (rental and parts) 73 $132.47 $5.00 – $650.00 $23.25 $9.90

ATV rentals 4 $76.25 $5.00 – $200.00 $16.88 $4.24

Boat rentals 74 $134.36 $5.00 – $700.00 $22.58 $7.11

Food and beverage

Groceries (per night) 933 $94.46 $1.00 – $1,000.00 $18.86 $6.19

Restaurant, bars, and the like 1,172 $150.77 $1.00 – $1,250.00 $36.01 $13.13

Lodging

Hotel and motel 628 $559.79 $5.00 – $8,000.00 $122.70 $44.95

Federal or state campground 257 $85.54 $1.00 – $900.00 $16.57 $5.69

Private campground 153 $170.59 $15.00 – $2,250.00 $27.36 $9.18

Other (B&B or cabin rental) 101 $1,041.58 $100 – $10,000.00 $168.22 $41.53

Sporting goods

Private equipment rentals 101 $119.47 $1.00 – $1,000.00 $22.71 $7.89

Public equipment rentals (at a state park) 35 $52.03 $1.00 – $350.00 $10.08 $3.18

Entertainment

Festivals 36 $77.78 $10.00 – $700.00 $13.24 $4.89

Performing art 25 $59.00 $10.00 – $250.00 $13.72 $7.20

Retail

Clothing 404 $93.16 $1.00 – $800.00 $20.50 $10.25

Souvenirs 670 $67.99 $1.00 – $2,000.00 $15.34 $5.52

Table 10. Place meaning dimensions and survey items

Place meaning 
dimension

Place meaning survey items 

Individual identity

I identify strongly with the North Shore.

I feel the North Shore is a part of me.

I am very attached to the North Shore.

Place centrality 

I get more satisfaction out of visiting the 
North Shore than any other place. 

Doing what I do on the North Shore is more 
important than doing it any other place.

No other place can compare to the North 
Shore.

Family identity

I feel a sense of pride in my heritage when I 
am on the North Shore.

The North Shore is a special for my family.

Many important family memories are tied to 
the North Shore.
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validated the dimensional measures and scale reliability. 
Participants were asked to rate their agreement with 
each statement on a five-point Likert-type scale (where 
-2 represented Strongly disagree, -1 Disagree, 0 Neither 
Agree nor Disagree, 1 Agree, and 2 Strongly agree).

The combined visitor sample generally agreed with place 
meaning statements in all three dimensions (Figure 21). 
Summer survey participants tended to have stronger 
agreement with the place meaning measures than 
winter participants. On average, the strongest levels of 
agreement were for one item related to individual identity 
(I am very attached to the North Shore) and two items 
of family identity (Many important family memories are 
tied to the North Shore and The North Shore is a special 
place for my family). The dimension of place centrality 
(the North Shore providing singular, outstanding, 
or unparalleled opportunities for outdoor recreation 
experiences) was typically reported with neutral opinions. 

What did participants think about climate change in 
general?
The majority of North Shore visitors who participated 
in the survey believed that globally climate change is 

occurring (Figure 22). Climate change concern was 
measured on a five-point, Likert-type scale (where 1 
represented Not at all concerned, 2 Slightly concerned, 
3 Moderately concerned, 4 Very concerned, and 5 
Extremely concerned). Seriousness of climate change 
was measured on a similar scale (where 1 represented 
Not at all serious, 2 Slightly serious, 3 Moderately 
serious, 4 Very serious, and 5 Extremely serious). 
Proportionally, the summer and winter visitor samples 
were identical, with nearly 90% of visitors in both 
samples believing that climate change is happening. 
Participants were also asked how concerned they were 
about climate change and how serious they believed 
climate change to be. On average, participants were 
moderately concerned about climate change and 
perceived climate change to be moderately serious 
(Figure 23). Very little variability was found between 
summer and winter visitor sample populations.

What did participants think about climate change 
on the North Shore? 
After reviewing current environmental conditions and 
one future scenario of climate change for the North 
Shore (Tables 2 and 3), survey participants were asked 

Figure 21. North Shore survey participants’ place meanings.

Place meanings 
explain individuals’ 
descriptive 
and emotional, 
relationships to a 
space. 

Three types of 
place meanings 
were assessed: 
individual identity, 
family identity, and 
place centrality
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to consider these future conditions when answering 
questions regarding future trips and the future of 
the North Shore. The future scenario was based on 
climate models constructed for the North Shore (the 
conditions are possible within the next 20 years) so that 
these conditions and participants’ responses could be 
incorporated into planning initiatives aimed at addressing 

North Shore recreation and tourism management and 
policy within the next two decades. The combined 
visitor sample generally found these conditions to be 
moderately plausible (Figure 24). Visitors rated the 
conditions’ plausibility on a scale of 0 to 10, where 0 
represented Implausible and 10 represented Extremely 
plausible. For the winter season participants the average 
rating was 6.38, for the summer 5.72, and overall, 5.97.

Figure 23. North Shore survey participants’ climate change concerns and perceptions of climate change seriousness.

Figure 22. North Shore survey participants’ climate change beliefs.

Figure 24. Survey participants’ perceptions of the plausibility of future climate change scenarios projected for the North Shore.
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When presented with a future climate change scenario, 
both summer and winter survey participants reported 
that, on average, they would still make two recreational 
trips to the North Shore per season (µ=1.93; Table 11). 
For the winter season, participants typically reported 
that they would make 2.06 trips during a future winter 
season. For the summer season, participants typically 
reported that they would make 1.85 trips under 
conditions described for a future summer season. There 
were no differences in response for this, or any of the 
following items, based on the scenario visitors were 
asked to consider. 

Participants were asked, if the future scenario were 
to occur, how likely they would be to participate in 
eight different behaviors (Figure 25). These behavior 
questions were not mutually exclusive. That is, 
participants were asked to respond to each substitution 
behavior question without considering their responses 
to the other substitution behavior questions or by only 

selecting the one that best characterized their response 
to the projected changes in environmental and climatic 
conditions. Similar patterns were reported for participants 
regardless of season. On average, our combined visitor 
sample reported they would be likely to keep their plans 
the same (64% of summer participants and 63% of 
winter participants rated this as very or extremely likely) 
and visit more (40% of summer participants and 44% 
of winter participants rated this as somewhat, very, or 
extremely likely) given the future scenario of climate 
change. Survey participants also reported that they would 
be likely to swap activities (46% of summer participants 
and 48% of winter participants rated this as somewhat, 
very, or extremely likely) under future conditions or travel 
elsewhere (33% of summer participants and 39% of 
winter participants rated traveling elsewhere, either on 

Figure 25. Survey participants’ self-predicted behavioral responses to future climate change scenarios.

Under future climate change scenarios, survey 
participants, on average, will still make two 
recreational trips per season to the North 
Shore. 

Table 11. Changes in future trip-taking frequency under  
potential climate change

Sample

Will make 
fewer trips

No change 
in trip-taking 

frequency

Will make 
more trips

Winter 15% 65% 20%

Summer 16% 67% 17%

Combined 16% 66% 18%
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or off the North Shore, to participate in a desired activity 
as somewhat, very, or extremely likely). Participants 
indicated that they would be less likely to cancel trips 
entirely or reschedule (75% of summer participants and 
66% of winter participants rated this as unlikely) or visit 
less often (68% of summer participants and 66% of 
winter participants rated this as unlikely) in the future 
because of the conditions described in the future climate 
change scenarios. 

Survey participants were also asked to consider a future 
scenario and think about how the future conditions 
described in the scenario might impact them, their future 
trips, recreation, nature, and tourism on the North Shore 
(Figure 26). Responses were measured on a bipolar 
scale, meaning participants could indicate whether they 
felt climate change would negatively or positively impact 
these components of the North Shore. Mean responses 
for all five measures reveal that participants, on average, 
reported that future environmental conditions would have 
neither positive nor negative impacts (likely to have no 
impacts). For the winter season, participants typically 
perceived slight negative impacts to North Shore nature 
and tourism from climate change. For the summer 
season, participants typically perceived slight negative 
impacts to their self (health and safety) during future trips. 

Were survey participants willing to pay for climate 
change adaptation planning? 
Willingness to pay for climate change adaptation 
was assessed through a survey question that asked 
sampled visitors to consider the opportunity to purchase 
a specialty license plate that would include a $30 
contribution to a fund specifically for North Shore climate 
change adaptation planning. Willingness-to-pay questions 
allow us to gain a better understanding of how people 
value certain amenities or services. Our survey posed 
the following hypothetical scenario (see Appendix A, 
question 23): 

Consider if there were an opportunity to contribute 
to a fund (either public or private) for a North Shore 
organization to plan and adapt recreation and 
tourism resources to climate change.…would you 
contribute to such a fund? For example, the MN 
Department of Natural Resources has a designated 
license plate that can be purchased for $30. These 
funds support the purchase of critical resource lands 
and improve habitat for fish, wildlife, and native 
plants. Would you pay $30 for a designated license 
plate to support climate change planning and 
adaptation efforts on the North Shore? Please think 
about how much you can really afford and where 
the additional money would come from and try to 
be as realistic as possible. Also note that this is not 
currently something being considered by the state.

Participants could select yes or no in response to this 
scenario. If survey participants indicated that, yes, they 

Figure 26. Survey participants’ perceptions of future climate change impacts to the North Shore.

Under future climate change scenarios, 
participants were most likely to keep their 
plans the same or make more visits to the 
North Shore. 
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would contribute $30 to such a fund, they were then 
prompted to indicate the most they would be willing 
to pay for such a license plate (from $30 to $35, $40, 
$45, $50, $55, $60, $65, $70, or $75 as the maximum 
expenditure) to support North Shore climate change 
planning and adaptation efforts. 

For both the winter and summer seasons, 
37% of participants would be willing to pay 
$30 or more for North Shore climate change 
adaptation and planning.

For the winter sampling season, 37% of participants 
responded that they would be willing to pay $30 for 
North Shore climate change planning and adaptation. 
Of that 37% of winter visitors, almost one-half (47%) 
responded that $30 was their maximum willingness to 
pay, An additional 15% would be willing to pay $35 to 
$45, and nearly one-third (30%) would be willing to pay 
$50. Few winter visitors, about 6%, would be willing to 
pay $55 or more (Table 12). For the summer sampling 
season, 37% of participants were willing to pay for North 
Shore climate change planning and adaptation. Of those 
willing to pay, 50% reported that $30 was the maximum 
amount, about 15% were willing to pay $35 to $45, 30% 
were willing to pay $50, and 6% were willing to pay more 
than $55. 

Table 12. Survey participants’ willingness to pay for climate 
change adaptation and planning 

Willingness 
to pay

Winter 
visitor 
sample  

n (%)

Summer 
visitor 
sample 

n (%)

All 
visitors 
sampled 

n (%)

No 537 (63%) 884 (63%) 1,421 (63%)

Yes 314 (37%) 514 (37%) 828 (37%)

Max level

$30 145 (47%) 252 (50%) 397 (49%)

$35 12 (4%) 21 (4%) 33 (4%)

$40 35 (11%) 44 (9%) 79 (10%)

$45 3 (1%) 8 (2%) 11 (1%)

$50 93 (30%) 149 (30%) 242 (30%)

$55 2 (1%) 0 (0%) 2 (<1%)

$60 1 (1%) 6 (1%) 7 (1%)

$65 0 (0%) 1 (<1%) 1 (<1%)

$70 0 (0%) 1 (<1%) 1 (<1%)

$75 16 (5%) 22 (4%) 38 (5%)

Discussion and Implications
Our purpose in conducting this study was to explore 
North Shore visitors’ personal attributes, trip-taking 
characteristics, and climate change beliefs and behaviors 
to reduce uncertainty around climate change impacts 
to the North Shore recreation and tourism industry. 
Understanding individuals’ responses to potential climate 
change is as important as understanding the biophysical 
changes scientists project for the region. Understanding 
how visitors will respond to climatic and environmental 
changes can equip recreation and tourism providers 
with the knowledge they need to adapt their recreational 
settings and opportunities. We wanted to provide 
recreation and tourism professionals and North Shore 
leaders with information they could incorporate into 
planning projects for the North Shore through 2035 (20 
years from the project start date) and beyond. 

While survey participants tended to be 
middle-aged, wealthy, and well-educated, it is 
important to keep in mind that a wide variety 
of individuals visit the region.

Generally, the combined summer and winter North Shore 
visitor sample tended to be middle-aged (majority are 
34 to 55), wealthy (more than one-third make more than 
$100,000 annually), and well-educated (about 75% hold 
a bachelor’s or advanced degree). These characteristics 
are important to understanding what influences 
recreation motivations and experiences. For example, 
this description of North Shore visitors indicates that, on 
average, survey participants were young enough to seek 
active recreation opportunities; wealthy enough to pay 
for additional opportunities, comforts, and conveniences; 
and knowledgeable enough to understand environmental, 
political, and economic issues influencing the North 
Shore. Keep in mind that although these attributes 
represent the “average” North Shore visitor that we 
sampled, there are also visitors seeking more affordable 
accommodations and passive tourism opportunities.

Understanding individuals’ responses to 
potential climate change is as important as 
understanding the physical changes scientists 
project for the region. 

Climate change beliefs and concern within the North 
Shore sample visitor populations are high compared to 
that of the general U.S. population. A nationwide study 
of American’s climate change beliefs reveals that 63% of 
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Americans agree that global warming is occurring (Howe 
et. al 2015), while 87% of North Shore visitors sampled 
agreed that climate change is happening. North Shore 
survey particpants’ overwhelming agreement with the 
phenomenon of climate change is likely influencing the 
finding of high visitor support for North Shore specific 
climate change adaptation planning. More than one-third 
of all visitors sampled were willing to pay at least $30 for 
climate change adaptation planning on the North Shore. 
The conditions projected for the North Shore by 2035, 
however, were not perceived to be severe enough to 
change survey participants’ trip-taking behaviors. Note 
that more than half of the visitors sampled are very or 
extremely likely to keep their plans the same, and nearly 
half will visit more often under the projected scenarios. 

Although survey participants were likely to 
keep their plans the same under scenarios 
of change projected for the next 20 years, 
other research warns that projections over a 
longer planning horizon (50 years) may result in 
decreased visitation.

The scenarios of climate change posed for the region 
and presented to survey participants may illustrate more 
desirable conditions (or at least not severely diminished 
from current conditions), and participants were most 
likely to keep their plans the same or visit more under 
these scenarios of change. It is possible that changing 
conditions on the North Shore will not negatively impact 
tourism in the near-term (within the next 20 years). This is 
particularly plausible given participants’ strong connections 
to the North Shore (sampled visitors agreed that they are 
attached to the North Shore). Nevertheless, continual 
assessment of visitors’ future trip-taking behaviors is 
needed to better understand and prepare for changes in 
preferred activities and timing of trips (including spring 
and fall tourism). Continual assessment will also help us 
to better understand other factors that influence trip-
taking behaviors (such as economic conditions or impacts 
of climate change in the place of origin) and longer-
term projected impacts that could drastically change 
environmental conditions on the North Shore (including 
changes in forest and wildlife composition).

Research from other nature-based tourism regions 
demonstrates that when scenarios are projected for a 
longer time frame (more than 50 years and therefore 
involving more dramatic changes), visitation may 
decrease rather than remain steady or increase (Fisichelli 
et al. 2015, Richardson and Loomis 2005). Because 
the next most common reactions to climate change on 

the North Shore were for survey participants to choose 
another activity or travel elsewhere to pursue an activity, 
tourism providers could begin thinking about diversifying 
recreation opportunities and settings. For example, 
activities that are not snow-dependent (including hikes 
and festivals) can bolster winter tourism. Additionally, 
scouting several fishing locations for ice depth in the 
winter and desired cold-water species in the summer 
could prove useful for angling outfitters and guides. 
Promoting and allowing opportunities for other trends in 
outdoor recreation, such as stand-up paddle boarding, 
nature photography, and “eno-ing” (hammocks), 
can provide further diversity in opportunities for 
recreationists. Other “weather resistant” tourism 
opportunities the industry could continue to develop 
and promote include cultural resource and heritage 
interpretation, local arts and music, as well as educational 
opportunities in outdoor skills and crafts.

Importantly, this study revealed that 10% of the sample 
population is over the age of 65. As this group continues to 
age and grow (as more individuals age into this category), 
recreation providers should consider how recreation 
experience preferences and abilities may change. 
Perhaps with increased leisure time after retirement 
age, these visitors will look for affordable opportunities 
to spend longer amounts of time on the North Shore. 
Additionally, older adults may prefer more opportunities 
for passive recreation (such as contemplation in nature) 
or modifications to activities and settings that enable 
continued participation in active pursuits such as boating, 
fishing, and camping, including guided and outfitted trips 
and recreational vehicle campgrounds. 

Additionally, about 20% of the sample population earned 
less than $50,000 annually, which highlights the need 
to provide affordable opportunities for those visiting the 
North Shore and to consider social equity when creating 
rates, taxes, and fees. To encourage those most likely to 
have limited or fixed incomes (retirees and young adults, 
including students) to continue making recreational visits 
to the North Shore, senior and student discounts may 
be considered to offset the economic burden of a visit. 
Sliding scales, optional donations, and “economy of 
bulk” plans (such as “spend three nights, get the fourth 
night free” hotel discounts, student and senior prices for 
equipment rentals, and reduced entry fees) may also help 
offset costs for visitors with limited incomes. 

North Shore visits can be characterized by a moderate 
pre-trip planning time frame (about half of survey 
participants planned their trips more than a week, but 
less than six months, in advance), a party size of typically 
three people, durations of two winter or four summer 
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nights, and recreation at one (55% overall) or multiple 
(34% overall) sites along the North Shore. Some key 
differences occurred, however, between the winter and 
summer tourism season participants. Winter season 
participants were more likely to plan their trip further in 
advance (more than two months of pre-trip planning), 
while summer participants were more likely to plan a 
trip the same day they travel or one day to one month in 
advance. A shorter pre-trip planning horizon may allow 
summer visitors more flexibility in making trips when 
conditions are ideal (including weather conditions and 
stream flow conditions) but less choice in selecting 
lodging and other options (such as limited or no vacancy 
in campgrounds, hotels, and cabins when they begin 
to plan). Understanding these differences can help 
recreation managers and business owners consider 
marketing strategies that address these unique seasonal 
differences. 

Recommendations for the recreation and tourism 
sector
A greater proportion of winter survey participants 
reported recreating at one site on the North Shore, 
while summer participants were nearly equally split 
between those visiting one or multiple sites. Based on 
this information and the dependency of some winter 
activities on snow and ice depth, winter tourism could be 
enhanced by expanding activities at primary destinations 
or developing new activities and events that draw visitors 
to multiple sites throughout the North Shore. An outdoor 
ice skating rink may draw visitors into a community 
visitors would otherwise not visit during their North 
Shore visit. A cultural celebration (such as a Christmas 
tree lighting and decorating, birch bark canoe building, 
or some other traditional pastime) could also be used to 
entice visitors to make trips that might have a shorter 
planning horizon but could be experienced regardless of 
environmental conditions and other (primary or usual) 
recreation pursuits. Winter trip length may be constrained 
due to school and work schedules. But special events, 
options, and programming can be strategically planned 
for winter holiday weekends such as New Year’s Eve and 
Day (December 31 and January1), Martin Luther King 
Jr.’s birthday (third Monday in January), St. Valentine’s 
day (February 14), and Washington’s birthday (third 
Monday in February). 

Winter tourism could be enhanced by 
additional activities and events that draw 
visitors to multiple sites throughout the North 
Shore.

How survey participants perceived climate change 
may differ from actual impacts to the North Shore 
recreation and tourism industry. Recreation and tourism 
providers should be equipped to handle both actual 
and perceived climate change impacts. Climate change 
will likely manifest as greater uncertainty about typical 
environmental and weather conditions. This could mean 
less snowpack in February and increased snowfall 
in April or May, or an earlier or later mud season and 
subsequent changes to the start of camping and hiking 
in backcountry areas. Managers should proactively 
plan for these scenarios of uncertainty by offering 
alternative activities to visitors when there is less-
than-expected snowfall or hiking and camping access. 
Additionally, visitors may perceive climate change on 
the North Shore as a general, linear warming trend. 
Because actual climate change is not this simple, 
additional considerations for visitor safety should also 
be considered by managers as part of their adaptation 
planning. Posting weather forecasts, updating systems 
that notify and protect visitors in cases of extreme 
weather events, and offering rentals or selling gear items 
that work across the diverse conditions can enhance 
visitors’ safety and ability to cope with unexpected 
changes in on-site conditions. 

Summer visitors may be motivated to increase 
their pre-trip planning horizon through financial 
incentives for early trip planning.

Summer visitors may be motivated to increase their pre-
trip planning horizon (to secure lodging, outfitting and 
guiding services) through financial incentives for early 
trip planning. For example, a 10% discount on lodging, 
camp sites, equipment rentals, or other passes can be 
offered when these goods and services are booked more 
than nine months in advance. Such advanced bookings 
could give tourism providers increased time to plan for 
the number of visitors they will be receiving. It may also 
be helpful to build flexibility into this system. Visitors may 
respond to climate-related changes in environmental and 
recreation conditions by making last-minute changes to 
their North Shore itinerary based on the latest weather 
report. If summer visitors prefer last-minute trip planning, 
they could put a deposit down for a four-night stay (or 
four-person kayak rental) nine months in advance to 
receive the discount, but wait and select those four 
nights (or a day of boat rental) less than three months 
in advance. These options would increase a provider’s 
ability to anticipate visitor traffic and give visitors more 
planning flexibility as well. 
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The most popular activities during North 
Shore visits —scenic driving, hiking, and 
visiting cultural and historic sites— could be 
combined and enhanced through a “North 
Shore auto trail.” 

The most commonly reported activities by survey 
participants during North Shore visits were scenic 
driving, hiking, and visiting cultural and historic sites. 
These activities could be combined and enhanced 
through a “North Shore auto trail” that would route 
visitors to key historic and cultural sites and various hiking 
trailheads via scenic roads. An auto trail is potentially a 
climate-resilient opportunity that visitors can participate 
in regardless of many environmental conditions (except 
episodic, extreme weather events that create road 
closures or hazardous driving conditions). While Route 
61 is well-known, easily followed, and offers accessibility 
to the region’s main destinations, a “North Shore auto 
trail” could include additional, less-traveled roadways 
and connectivity to lesser-known historic, cultural, and 
hiking destinations. Promotional material could include 
interpretation of destinations (such as natural history 
and folklore sites), coupons for businesses located 
along the route, and promotion of programs, events or 
other opportunities in the trail area. An auto trail that is 
designed to provide recreational opportunities under a 
variety of climatic and environmental conditions should 
consider which roadways and sites are most resilient to 
flooding and extreme snow depths. 

Areas for growth in the tourism sector may be 
festivals and performing arts—where survey 
participants reported very little spending 
during either season.

Inferences from both trip characteristics and common 
activities reported by survey participants could be used 
to interpret the expenditure data for North Shore visitors. 
For example, very little is spent during either season 
on festivals or performing arts. These activities may be 
one area for growth in the tourism sector. Art festivals 
in partnership with the Grand Marais Art Colony, local 
musicians, and Native American or Nordic cultural 
events or performances could be ways to diversify 
tourism experiences. These activities could also impart 
awareness and education of the region’s rich cultural 
resources and history with visitors who are primarily 
engrossed in natural-resources-based recreation. 
Encouraging these activities could further strengthen 
place meanings, which would ensure the continuation 
of long-time tourists. Like the auto trail, art-based 
opportunities can be planned so that they are relatively 
climate-resilient or not affected by environmental 
conditions, uncertain weather, or seasonal changes. 
Additionally, participants reported little spending at 
state parks for equipment rentals. State parks (possibly 
in partnership with a local nonprofit organization, 
educational organization, or private businesses) could use 
equipment rental and special programming as ways to 
generate funds at parks. 

Strong place meanings my override the 
importance of environmental conditions in 
visitors’ trip-taking decision making. 

Survey participants’ tendency to keep plans the same 
for future North Shore recreation visits may stem from 
their strong agreement with place meanings associated 
with the region. The strongest place meaning was 
representative of individual identity with the regions: I 
am very attached to the North Shore. The next strongest 
place meanings were related to family identity: Many 
important family memories are made on the North Shore 
and the North Shore is a special place for my family. 
Participants’ destination loyalty (more than half have 
been making trips to the North Shore for 10 or more 
years) may also result in strong place meanings. These 
strong place meanings may override the importance 
of environmental conditions in trip-taking decision 
making. For example, conditions may not be ideal for 
hiking (flooded or muddy trails) or snowmobiling (low 
snow depth), but spending time in this place, alone or 
with family members, may motivate visitors to make 
the trip regardless of recreation conditions. This finding 
further supports the recommendations made to diversify 
recreational opportunities on the North Shore as a 
primary strategy for climate change adaption planning 
within the area’s recreation and tourism sectors.

Figure 27. An auto trail that explores less-traveled roadways could 
increase visitation to historic and cultural destinations. Photo courtesy 
of John Roever, flickr.com.
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Strong agreement with place meanings 
suppressed the tendency of participants with 
a short pre-trip planning time frame or low 
destination loyalty to cancel North Shore trips 
when environmental conditions were not ideal. 

Tourism providers can use the presence of these 
place meanings to overcome potential challenges 
that climate change or other obstacles present. 
Research demonstrates that visitors with increased 
place meanings may be the champions of policy and 
planning (Hammit et al. 2004) and may be less likely to 
go elsewhere but more likely to change trip timing or 
substitute activities to overcome constraints (Miller and 
McCool 2003, Hammitt et al. 2004). For the North Shore 
visitor sample population studied here, place meanings 
influenced behavioral responses (location, timing, and 
activity substitution decisions) but did not influence 
cognitive responses (risk perceptions of North Shore 
climate change impacts) to climate change. Specifically, 
increased place meanings are likely linked to an increased 
tendency for participants to rely on technical (using new 
gear or equipment), temporal (changing the timing of 

one’s trip), informational (paying attention to weather 
forecasts), and spatial (seeking safer lodging choices) 
behaviors to overcome climate change impacts. Further, 
strong agreement with place meanings suppressed the 
tendency of survey participants with a short pre-trip 
planning time frame or low destination loyalty (fewer 
number of years they’ve been making North Shore 
visits) to cancel North Shore trips when environmental 
conditions are not ideal. 

North Shore study participants were strongly 
connected to this region, in-state visitors, and 
had a rich history of making trips to the region.

Lastly, in regards to climate change adaptation and 
planning, the North Shore tourism sector could benefit 
from exploring the opportunity for visitors to contribute to 
climate change readiness. Although recreational visitors 
may not typically be considered in the “think global, 
act local” approach to planning for climate change, the 
participants in our study were willing to contribute to a 
climate adaptation planning fund. This finding implies that 
visitors could contribute meaningfully to local efforts to 
build climate readiness on the North Shore. In summary, 

Table 13. Summary of recommendations for the North Shore tourism and recreation sector

Broad recommendation Suggestions for implementation

Plan for scenarios of uncertainty and 
enhance visitor safety and ability to 
cope with unexpected conditions.

Post weather forecasts in frequently visited areas (such as a lobby, trailhead, and outside visitor’s 
center). 

Develop or update systems that notify and protect visitors in case of extreme weather events.

Offer rentals and sell gear that work across the diverse conditions and with diverse markets and 
audiences. 

Create climate-resilient opportunities 
that visitors can participate in 
regardless of environmental conditions.

Develop a “North Shore auto trail” that would route visitors to key historic and cultural sites and 
various hiking trailheads via scenic roads. Focus on less-traveled roadways (other than HWY 61), and 
connect to lesser-known historic, cultural, and hiking destinations.

Consider other seasonally appropriate activities that could be added to the North Shore repertoire, 
such as an outdoor ice-skating rink in the winter, yoga classes or foraging hikes in the summer, and 
guided painting or photography opportunities during the fall leaf season. 

Target areas of growth in the 
tourism sector (including festivals or 
performing arts) that are also climate-
resilient.

Plan art festivals in partnership with the Grand Marais Art Colony or local musicians. 

Collaborate with Native American or Nordic cultural groups to host appropriate events or 
performances.

Develop a seasonal cultural celebration (such as Christmas tree lighting, birch bark canoe building, or 
other traditional pastimes). 

Leverage visitors’ strong place 
meanings.

Diversify recreational opportunities and emphasize time spent away from home and with friends and 
family rather than specific activities in marketing and promotional materials. 

Financially incentivize early trip 
planning while allowing visitors to 
respond to changes in environmental 
and recreational conditions.

Provide discounts (such as 10% to 25%) on lodging, camp sites, equipment rentals, or other passes 
when these goods and services are booked more than nine months in advance.

Allow visitors to put a deposit down nine months in advance (to receive the discount) but to wait and 
select the rental (such as four nights or a day of boat rental) less than three months in advance.

Consider planning special events, pricing options, and programming during holiday weekends. 
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the visitors who participated in our survey demonstrated 
that North Shore visitors have a strong connection and 
vested interest in the region’s sustainability.

 Limitations 

There are limitations to this study based on bias within 
the sample population. For example, winter and summer 
participants tended to be younger than nonparticipants. 
Winter participants made fewer trips per season than 
nonparticipants, and summer participants were more 
likely to recreate at one site than nonparticipants—who 
were more likely to recreate at multiple sites throughout 
the North Shore. This could skew the findings towards 
younger visitors and those likely to make shorter visits 
in the winter or to choose a singular destination in the 
summer. Other limitations include oversampling of some 
visitors and exclusion of others. Avid visitors—those 
who visit the location more frequently than the average 
for the sample population—may be represented more 
often in the survey (Shaw 1988). Visitors who access 
the North Shore through locations not sampled were 
not represented in this survey. And displaced visitors 
who selected another place to visit or who chose to 
visit the North Shore at another time because of past 
climate-related experiences, environmental changes, 
or other reasons were not represented in the survey 
(Schneider and Wynveen 2015). Additional research that 
targets these subpopulations could enhance the ability to 
generalize this study’s findings.

Conclusions
The North Shore visitor sample captured in this study 
consisted primarily of in-state visitors with a rich history 
of making trips to the region and strong connections 
to the region. Further, while these visitors believed 
climate change is occurring (globally and locally on 
the North Shore), the climate scenarios presented 
did not typically influence their trip-taking behaviors, 
Study participants were likely to continue making two 
trips during the winter or summer seasons. When 
presented with potential scenarios of climate change 
for the North Shore, participants were most likely to 
keep their plans the same or participate in some other 
activity if environmental conditions were not suitable for 
their planned activities. Diversifying activities will likely 
sustain visitation to the North Shore despite uncertain 
environmental conditions, and could also maintain or 
strengthen the place connections visitors have with the 
region. The recommendations provided in this report can 
be used by recreation and tourism providers to inform 
planning for North Shore tourism over the next 20 years. 

This study, however, does not account for extreme 
events that may increase in frequency or severity with 
changing climatic conditions (IPCC 2014). We encourage 
those interested in seeking more information to visit 
www.northshoreclimate.com and to seek opportunities 
to build climate readiness within their own organizations 
and businesses, as well as through collaborating with 
planners, managers, and businesses across the North 
Shore region. 
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Appendix A: Survey Questionnaire

Thank you for taking to time to complete this survey!

The survey should take about 10 minutes to complete. This survey is being administered by the University of Minnesota, 
North Carolina State University and Carleton College with the support of the Minnesota Sea Grant program. 

Your responses will help guide future planning efforts in the North Shore area, specifically, planning related to your 
past, current & future recreational activities. Your answers are confidential and will not be linked with any identifying 

information (email address or name). 
What is the length (number of nights) of your current trip?

0 nights, day trip
___ nights (please write in number of nights you will spend on the North Shore for this trip)

1.

Survey ID#_____________________

What is the primary purpose of your current trip?  (Please mark only one.)
Recreation in this area (this town, ski area, state park, etc.)
Recreation at a different area (a different town, ski area, state park, etc.)
Recreation at multiple locations

         Business trip (recreation is a secondary activity)
         Visiting family and friends (recreation is a secondary activity)
         Some other purpose (recreation is a secondary activity)

2.

Which recreational activities have you, or do you plan on, participating in this trip? (Please select all that apply.)

Scenic driving
Visiting historic or cultural sites
Hiking
Picnicking
Swimming or wading in lakes/river

         Biking (all types, including mountain biking)
         Camping (all types)
         Off-road ATV driving

3.

Horseback riding
Lake Superior boating - motorized
Lake Superior boating - non motorized
Inland boating - motorized
Inland boating - non motorized
Fishing (all types)
Rock collecting
Creating art
Gathering wild foods
Hunting

         Wildlife viewing
         None - Skip to Question 14
         Other: ______________________________

Scenic driving
Visiting historic or cultural sites
Hiking
Picnicking
Swimming or wading in lakes/rivers

         Biking (all types, including mountain biking)
         Camping (all types)
         Off-road ATV driving

Horseback riding
Lake Superior boating - motorized
Lake Superior boating - non motorized
Inland boating - motorized
Inland boating - non motorized
Fishing (all types)
Rock collecting
Creating art
Gathering wild foods
Hunting

          Wildlife viewing
          Other: ______________________________

Have or Will Participate In Planned to Participate In But Can 

If there were one or more activities you planned to participate in but cannot, please explain why: 
(for example: “river water levels were too high” or “the road to the site I planned to visit was closed”)
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We are interested in knowing the types of things you have purchased and are planning to purchase on this North 
Shore trip. Please refer to the map below when estimating the amount of money you and the group you are travel-
ing with will ultimately spend within Lake and Cook counties during this trip.

4.

5.

Please estimate your group's expenditures for this trip.

Transportation
 Gas
 Motor vehicles (rentals and parts)
 ATV rentals
 Boat rentals
Food and beverage
 Groceries
 Restaurants, bars, etc.
Lodging
 Hotel and motel
 Federal or state campground
 Municipal or private campground
 Other (B&B, cabin, etc.)
Sporting goods
 Private (equipment, rentals, passes)
 Public rentals (e.g., water craft at state park)
Entertainment
 Performing arts
 Festivals
Retail
 Clothing
 Souvenirs
Other: __________________

$

$
$

$
$

$
$

$
$

$
$

$
$

$
$

$

How many people, including yourself, did you include in the estimates provided above?  ______

$
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6.

For the remainder of the survey, we would like you to consider your outdoor winter recreation experi-
ences on the North Shore (the "North Shore" region is highlighted in yellow on the map below). 
 
When answering the following questions we would also like you to consider only your summer season 
(June 1, 2015 to August 31, 2015) recreation trips to the North Shore.

How many North Shore recreational trips do you plan on taking this summer season?  ______
Please include previous, current and planned trips taken this year (June 1, 2015 - August 31, 2015).

OR

      I am only traveling through the North Shore to reach my destination - Skip to Question 14

If you have been working on the survey with someone else up to this point, we now ask 
that only one person answer the remaining questions.

The rest of the questions are intended to collect the thoughts and preferences of one 
individual.

Thank you.
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We are interested in understanding how changing summer conditions might affect your future trips to the North Shore region.
 
The middle column of the table below describes recent average daily summer conditions (between June 1 and August 28). 
 
The last column describes potential average daily conditions for a future summer season.
 
Please consider the conditions described in the last column in relation to the recent conditions and indicate how many 
winter recreational trips you would take to the North Shore given those conditions.

Environmental Variable Current Future
% days above avg. daily temperature (71 F) 60% (18 of 30 days) 67% (21 of 30 days)
% days above 80 F heat index 5% (2 of 30 days) 19% (6 of 30 days)
% of days with ‘very high’ or ‘extreme’ fire risk 2% (1 of 30 days) 22% (7 of 30 days)
% days with a more than 1/4” rainfall 14% (5 of 30 days) 11% (3 of 30 days)
% of stream reaches with brook trout 77% 20%
% of streams with small-mouth bass 53% 58%

Here is some additional information to keep in mind while making your decision: 

Under High Fire Danger, unattended brush and campfires are likely to escape. Fires spread rapidly. Fires may become serious 
and their control difficult unless they are attacked successfully while small.

Also, please keep in mind that the National Weather Service advises the following likelihoods of heat disorders with prolonged 
exposure or strenuous activity at the following ranges of the heat index:

Caution: 80-90 dF
Extreme Caution: 91-103 dF

Danger: 104-124 dF
Extreme Danger: >125 dF

If the conditions for the North Shore matched the potential Future summer conditions (in the table above), how 
many summer recreational trips to the region would you make (between June 1 and August 31 of a future year)?  
____

7.

8. Please rate how influential each condition was on your estimates of potential future trips.

No 
influence

Slight 
influence

Moderate 
influence

Very 
influential

Extremely 
influential

% of days above avg. temperature

% of days above avg. heat index

% of days with a fire risk statement

% of streams with brook trout

% of streams with small-mouth bass

% of days with more than 1/4” rainfall
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Negatively 
impact

Slight 
negative 
impact

No impact Slight 
positive 
impact

Positively 
impact

Unsure

Yourself (your health, safety, and security) during  North 
Shore trips

Your future trips recreating on the North Shore

Recreation infrastructure on the North Shore (e.g., 
roads, trails, campgrounds, etc.)
Nature on the North Shore

The local tourism economy on the North Shore

How do you think that the potential changes in summer conditions will impact the following items: 
(Choose one answer for each item.)

11.

9. No 
influence

Slight 
influence

Moderate 
influence

Very 
influential

Extremely 
influential

Please rate how influential the heat index at your origin location 
(your home or primary residence before visiting the North Shore) 
was on your decision to visit the North Shore

10. Please describe the influence of your origin location’s temperature on your trips to the North Shore:
 I come to the North Shore to escape the heat
 I come to the North Shore to seek out warmer weather
 Other: _________________________________________________

Please think about your planned outdoor recreational activities for this trip. If winter conditions were to change ac-
cording to the potential future conditions we have provided, how likely would you: (Choose one answer for each item)

Not at all 
likely

Slightly 
likely

Somewhat 
likely

Very likely Extremely 
likely

Keep my plans the same
Stay on the North Shore but do something else
Travel elsewhere on the North Shore to participate in the planned 
summer activity
Travel outside of the North Shore to participate in the planned 
summer activity
Cancel your trip, but reschedule during the summer season

Cancel your trip for the full summer season

Visit the North Shore less often in the future

Visit the North Shore more often in the future

12.

13. If you could not have visited this site today for whatever reason, what site or location would you most likely visit? 
 Gooseberry Falls State Park
 Split Rock Lighthouse
 Tettegouche State Park
 Caribou Falls State Park
 George H Crosby- Manitou State Park
 Temperance River State Park
 

Ray Berglund State Park
Cascade River State Park
Judge C.R. Magney State Park
Grand Portage State Park
Other: ______________________________
I would not visit any other site or location if I couldn’t 
visit this site. 
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Strongly 
Disagree

Disagree Neither 
Agree 

nor 
Disagree

Agree Strongly 
Agree

Does 
Not 

Apply

Regardless of winter conditions, I can still participate in my 
preferred winter recreational activities on the North Shore.
I understand how climate change can impact outdoor winter 
recreational activities on the North Shore.
I am able to plan for changes to outdoor winter recreational 
activities on the North Shore.

Thinking about your North Shore winter recreational activities, 
to what extent do you agree or disagree with the following 
statements: (Choose one answer for each item)

16.

Strongly 
Disagree

Disagree Neither 
Agree 

nor 
Disagree

Agree Strongly 
Agree

I am very attached to the North Shore.

Many important family memories are tied to the North Shore.

I get more satisfaction out of visiting the North Shore than any other place.
Doing what I do on the North Shore is more important to me than doing it 
in any other place.
I identify strongly with the North Shore.

The North Shore is a special place for my family.

No other place can compare to the North Shore.
I feel the North Shore is a part of me.
I feel a sense of pride in my heritage when I am on the North Shore.

To what extent do you agree or disagree with the following statements: 
(Choose one answer for each item)

17.

In the past, have winter conditions (e.g., snow depth, temperature, etc.) impacted your outdoor recreational trips to 
the North Shore?

15.

Yes

No - Skip to Question 16

Because of that experience, how often do you?15a. Never Rarely Some-
times

Often Always

Purchase new or better equipment/gear?
Plan trips for other times of the year?
Pay closer attention to weather forecasts prior to trips?

Pay closer attention to weather forecasts during trips?

Worry more about safety prior to or during trips?

Seek lodging options that enhance safety?

Visit recreation sites that reduce risk to your safety?

Participate in recreation activities that reduce risk to your safety?

How plausible do you think it is that the winter conditions depicted in the Future column will occur within the next 
50 years? 
(Please rate your response on the following scale 0 = implausible, 1 = slightly plausible, 10 = extremely plausible)

Implausible Slightly 
plausible

Extremely 
plausible

1        2             3      4            5    6         7  8       9            10

14.
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Not at all concerned Slightly concerned Moderately concerned Very concerned Extremely concerned

How concerned are you about climate change?19.

Not at all serious Slightly serious Moderately serious Very serious Extremely serious

How serious do you believe the current impacts of climate change are around the world?20.

Never Rarely Occasionally Frequently Constantly

How often have you thought about climate change before today? 21.

None Few Some Most All

How many of your friends do you believe share your views on climate change?22.

Recently you may have noticed that climate change is in the news. 

Among other things, climate change refers to increasing variation in temperature, precipitation, and/or wind patterns 
that occur over several decades or longer. 

We are interested in your thoughts about climate change. Do you think climate change is happening? 18.
Yes, I’m extremely sure

Yes, I’m very sure

Yes, I’m somewhat sure

Yes, I’m not at all sure
No, I’m extremely sure

No, I’m very sure

No, I’m somewhat sure

No, I’m not at all sure
Don’t Know 
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Consider if there were an opportunity to contribute to a fund (either public or private) for a North Shore organiza-
tion to plan and adapt recreation and tourism resources to climate change. We are interested in knowing whether or 
not you would contribute to such a fund.

For example, the MN Department of Natural Resources has a designated license plate that can be purchased for $30, 
these funds support purchase critical resource lands and improve habitat for fish, wildlife, and native plants.

Would you pay $30 for a designated license plate to support climate change planning and adaptation efforts on 
the North Shore?

Please think about how much you can really afford and where the additional money would come from and try to be 
as realistic as possible. Also note that this is not currently something being considered by the State.

23.

Yes - Skip to Question 19a
No - Skip to Question 20

23a. Please indicate the most you would be willing to pay for such a license plate. 
 
Okay, so you would pay $30 for a North Shore license plate dedicated to climate change planning and adaptation. 
 
Please think about how much you can really afford and where the additional money would come from and try to be 
as realistic as possible.

$35

$40

$45

$65

$70

$75

$50

$55

$60
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We would like to know a little more about you. Please remember that your answers are confidential.

I planned for this current trip:
          The same day I took it
          1-2 days in advance
          3 days to 1 week in advance
          8 days to 1 month in advance
          2 to 5 months in advance
          6 to 9 months in advance
          9 months to 1 year in advance
          More than a year in advance

24.

To be entered into the drawing to win an iPad, please enter your email address below:

Thank you for taking time to complete this questionnaire. 
Your insights have been very valuable to us. 

25. How many years have you been coming to the North Shore? ___ years OR      This is my first year.

26. What is your gender? (Please mark only one.)
Male
Female 
Other
Prefer not to say

27. What is your current age? (Please mark only one.)
18-24
25-34
35-44
45-55
55-64
65 or older
Prefer not to say

28.
Under $9,999
$10,000-$19,999
$20,000-$29,999
$30,000-$39,999
$40,000-$49,999
$50,000-$59,999

$60,000-$69,999
$70,000-$79,999
$80,000-$89,999
$90,000-$99,999
Over $100,000
Prefer not to say

What is your current household income?  (Please mark only one.) 

29.
Less than high school
High school diploma or GED
Some college
2-year college degree (Associates)

4-year college degree (Bachelors)
Masters degree
Doctoral degree
Prefer not to say

How would you describe your level of education? (Please mark only one.)

30. Please provide the Zip Code for your primary residence: ______________
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Appendix B: Sampling Plans 

Winter Sampling Plan 
Date Cluster Time Location

Thursday, January 8

A
AM Tettegouche State Park

PM Gooseberry Falls State Park

B
early PM Split Rock Lighthouse State Park

late PM Caribou Highlands Lodge

Friday, January 9

A
AM Gooseberry Falls State Park

PM Tettegouche State Park

B
AM Java Moose and Stone Harbor Wilderness Supply

PM Eagle Ridge Resort 

Saturday, January 10

A
AM Tettegouche State Park

PM Gooseberry Falls State Park

B
AM Grand Portage State Park

PM Grand Portage Lodge & Casino

Sunday, January 11

A
AM Moondance Coffee 

PM Tettegouche State Park

B
AM Caribou Highlands Lodge

PM Trail Center 

Monday, January 12

A
AM Tettegouche State Park

PM Gooseberry Falls State Park

B
AM Split Rock Lighthouse State Park

PM Camp 61

Tuesday, January 13

A
AM Gooseberry Falls State Park

PM Tettegouche State Park

B
AM Java Moose and Stone Harbor Wilderness Supply/co-op

PM Eagle Ridge Resort 

Wednesday, January 14

A
AM Tettegouche State Park

PM Gooseberry Falls State Park

B
AM Java Moose and Cook County Coop

PM Grand Portage Lodge & Casino Trail Center

Thursday, January 15

A
AM Gooseberry Falls State Park

PM Tettegouche State Park

B
AM Split Rock Lighthouse State Park

PM Camp 61

Friday, January 16

A
AM Tettegouche State Park

PM Moondance Coffee 

B
early PM Eagle Ridge Resort 

late PM Caribou Highlands Lodge

(Crossed through names indicate planned sampling locations that were not implemented.)

(continued)
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Winter Sampling Plan 
Date Cluster Time Location

Saturday, January 17

rrecA
AM Gooseberry Falls State Park

PM Tettegouche State Park

B
AM Java Moose, Stone Harbor Wilderness Supply, and Cook County Co-op

PM Four Seasons Trail Center

Sunday, January 18

A
AM Tettegouche State Park

PM Gooseberry Falls State Park

B
AM Grand Portage State Park

PM Grand Portage Lodge & Casino 

Monday, January, 19
A AM Moondance Coffee andTettegouche State Park

B AM Eagle Ridge Resort and Gooseberry Falls State Park

Friday, February 13

A
AM Java Moose and Lake Superior Trading Post

PM Grand Portage Lodge & Casino

B
AM Gooseberry Falls State Park

PM Trail Center

Saturday, February 14

A
AM Tettegouche State Park

PM Gooseberry Falls State Park

B
AM Eagle Ridge Resort (ski chalets)

PM Camp 61 

Sunday, February 15

A
AM Gooseberry Falls State Park

PM Trail Center

B
AM Java Moose and Lake Superior Trading Post

PM Eagle Ridge Resort (ski chalets) 

Monday, February 16
A AM Tettegouche State Park

B AM Gooseberry Falls State Park

(Crossed through names indicate planned sampling locations that were not implemented.)

Summer Sampling Plan
Date Cluster Time Location

Wednesday, July 15

N
AM Cut Face Creek Rest Area

PM Lake County Visitors Center

S
AM Gooseberry Falls State Park

PM Split Rock Lighthouse State Park “Beach”

Thursday, July 16

N
AM Artists Point and Cook County Visitors Center

PM Kadunce River State Wayside

S
AM Lake County Historical Society

PM Gooseberry Falls State Park

(Crossed through names indicate planned sampling locations that were not implemented.)

(continued)
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Summer Sampling Plan
Date Cluster Time Location

Friday, July 17

N
AM Cascade River State Park

PM Temperance River State Park

S
AM Finland Cooperative 

PM George H. Crosby Manitou State Park

Saturday, July 18

N
AM Kadunce River State Wayside

PM Java Moose and Artists Point

S
AM Silver Bay Marina

PM Split Rock Lighthouse State Park Visitors Center

Sunday, July 19

N
AM Judge C. R. Magney State Park

PM Grand Portage State Park

S
AM Tettegouche State Park Visitors Center

PM Beaver Bay State Wayside

Monday, July 20

N
AM Java Moose 

PM Cut Face Creek Rest Area

S
AM Temperance River State Park

PM Tettegouche State Park “Falls Trailhead”

Tuesday, July 21

N
AM Cascade River State Park

PM Temperance River State Park

S
AM Tettegouche State Park Visitors Center

PM Beaver Bay Wayside The Big Dipper Ice Cream Shop at Beaver Bay

Wednesday, July 22

N
AM Artists Point and Cook County Visitors Center

PM Kadunce River State Wayside

S
AM Silver Bay Marina Sugarloaf Cove Nature Center

PM Split Rock Lighthouse State Park Visitors Center

Thursday, July 23

N
AM Judge C. R. Magney State Park

PM Grand Portage State Park

S
AM Gooseberry Falls State Park

PM Split Rock Lighthouse State Park “Beach”

Friday,  
July 24

N
AM Kadunce River State Wayside

PM Lake Superior Trading Post

S
AM Temperance River State Park

PM Tettegouche State Park “Falls Trailhead”

Saturday, July 25

N
AM Java Moose 

PM Cut Face Creek Rest Area

S
AM Lake County Historical Society

PM Gooseberry Falls State Park

(Crossed through names indicate planned sampling locations that were not implemented.)

(continued)



Summer Sampling Plan
Date Cluster Time Location

Sunday, July 26

N
AM Cut Face Creek Rest Area

PM Cook County Visitors Center

S
AM Finland Cooperative

PM George H. Crosby Manitou State Park

Monday, July 27

N
AM Artists Point and Cook County Visitors Center

PM Kadunce River State Wayside

S
AM Tettegouche State Park Visitors Center

PM Beaver Bay State Wayside The Big Dipper Ice Cream Shop at Beaver Bay

Tuesday, July 28

N
AM Java Moose

PM Cut Face Creek Rest Area

S
AM Silver Bay Marina Sugarloaf Cove Nature Center

PM Split Rock Lighthouse State Park Visitors Center

Wednesday, July 29

N
AM Cascade River State Park

PM Temperance River State Park

S
AM Temperance River State Park

PM Tettegouche State Park “Falls Trailhead”

Thursday, July 30

N
AM Judge C. R. Magney State Park

PM Grand Portage State Park

S
AM Finland Co-Op Sugarloaf Cove Nature Center

PM Crosby Temperance River State Park 

Friday, July 31

N
AM Kadunce River State Wayside

PM Lake Superior Trading Post

S
AM Gooseberry Falls State Park

PM Split Rock Lighthouse State Park Visitors Center

Saturday, August 1

N
AM Cut Face Creek Rest Area

PM Cook County Visitors Center

S
AM Lake County Historical Society

PM Gooseberry Falls State Park

Sunday, August 2

N
AM Kadunce River State Wayside

PM Java Moose

S
AM Silver Bay Marina Sugarloaf Cove Nature Center

PM Split Rock Lighthouse State Park Visitors Center

Monday, August 3
N AM Cascade River State Park

S AM Finland Co-Op The Big Dipper Ice Cream Shop at Beaver Bay

(Crossed through names indicate planned sampling locations that were not implemented.)
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