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ABSTRACT

The purpose of this study is to examine available innovative technologies as a means to forecast 
visitors to the North Carolina State Park system. The research will use Google Trends as the innovative 
technology and using the data from Google search queries to measure relationship from searches to 
visitors. This examination will include literature review and data collection methods. Furthermore, 
the quantitative measures will include the Pearson Correlation Coefficient (Pearson) and Time-Series 
Linear Modeling (TSLM), which accounts for seasonal and trending values. The data from the state 
parks were provided by the Public Information Office of the North Carolina Division of Parks and 
Recreation. Additionally, the search query data was collected from Google Trends. Two locations 
within the Appalachian Mountains of Western North Carolina were selected due to the exclusivity 
of the locations and to capture visit behavior in search queries. Those locations are Mount Mitchell 
State Park and Grandfather Mountain State Park.
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INTRoDUCTIoN

Tourism is a service-focused industry that spurs economic activity. The industry is found to be 
reflective of economic growth (Tisdell, 2013). In 2018, tourism represented 7.8 million jobs in 
the American workforce and carried 2.8% of the country’s GDP (Franks & Osborne, 2019). The 
U.S. Bureau of Economic Analysis (2020) released the 2019 figures indicating higher growth for 
industries with real GDP recorded at 2.1%. Tourism carries wide-ranging subsectors with varying 
impact, bringing together cultures within developing or developed regions or countries (Uysal et al., 
2016; Kozak & Kozak, 2015). While the calendar year of 2020 will be producing economic numbers 
marred by the coronavirus global pandemic, it is becoming clear that consumer behavior is changing 
how travel occurs (Uğur & Akbiyik, 2020).

Tourism, as an industry, relies on other consumption-based industries like transportation, 
accommodation, food and beverage, recreation, and more (Karuaihe et al., 2015). Both domestic and 
international tourism were brought into the forefront of economic academics due to the increased 
per capita income and reduction of transportation costs in western economics after WWII (Polo & 
Valle, 2015). The act of a consumer engaging in a travel and tourism activity impacts other industries 
either beneficially or negatively. Generally, positive impacts are discussed around growth activities to 
the local, state, and national economy. On the other hand, the negative impacts which are discussed 
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among academics and stakeholders are income inequality (Assadzadeh & Yalghouzaghaj, 2015), 
over-dependency (Rezapouraghdam et al., 2018), carbon emissions (Akadiri et al., 2018) and more.

For the local economy to flourish as a tourist destination, it needs to create an environment for 
optimally efficient cooperation from politicians, business leaders, and community (Niҭӑ, 2014). 
Tourism has historically proven the adaptations of the industry and relevancy are possible in local 
economics (Rodriguez et al., 2020). An economic impact study at one of North Carolina’s state parks, 
Hanging Rock State Park, concluded visitors contributed $26.65 per person to the local economy 
(Bergstrom et al., 1990). While the economic impact relevancy thirty years later would not hold 
the same monetary value to local business leaders, it still provides research in how tourism assists 
and impacts other local industries within the economy. Economic impact studies are a vital tool for 
assisting the local business leaders in understanding what tourist find the most relevant within their 
visits and can assist in bettering those segments within their jurisdiction.

Google Trends is a platform that allows researchers across many fields to understand the 
popularity of search query topics, over time (West, 2020). The platform is accessible to the general 
public via the online web. Google records samples of search query data from users to measure on a 
normalized scale in a particular city, state, region, or country (Padhi & Pati, 2017). Google Trends 
(2020) measures the search volume on a scale from 0 to 100 and sets the highest volume at 100. Due 
to time being an infinite measure, Google Trends peak scale of 100 will be adjusted to the newest 
maximum peak and all other data will be adjusted per the scale (Google Trends, 2020). Both state 
park examples have recorded new peaks during the 2020 global coronavirus pandemic.

BACKGRoUND

Google holds a 66.7% of market share worldwide and is the largest search engine used in the United 
States (Yang et al., 2014). Google trends has been used to show search query data can assist in stronger 
forecasting on behavior (Choi & Varian, 2009; Höpken et al., 2018). Previous research has shown 
Google Trends abilities with tourism in Switzerland (Siliverstovs & Wochner, 2018), Portugal (Dinis 
et al., 2017), and Japan (Chang et al., 2017), along with many other countries. At the time of writing, 
there has been no other major publications studying Google Trends and American domestic tourism. 
As seen in the Bergstrom et al (1990) research, forecasting experts use economic viability data as a 
measure of potential tourism impact. Therefore, it can be concluded that examining the relationship of 
Google search query data and tourism activity can be viewed as both, modernizing and advantageous.

MeTHoDoLoGy

The data from the state parks were provided by the Public Information Office of the North Carolina 
Division of Parks and Recreation. Additionally, the search query data was collected from Google 
Trends. The data for state parks had to be requested for a time period from January 2015 until July 
2020, most recent data reported. The data had missing visitor totals reported for the month of April 
2019 and April 2020. Interpolation was used by averaging previous recorded April data in the set. 
The data was provided with additional comments from the park operators on tourism numbers. These 
comments are provided when it appears visitor numbers were correlated to poor weather, road access, 
and local traffic pattern shifts. Even though weather may have caused lower attendance, it would be 
assumed that same weather conditions would also shift interest in Google searches. Therefore, these 
variables were kept and measured against Google Trends data.

The methodology of selecting two North Carolina state parks, Grandfather Mountain State Park 
and Mount Mitchell State Park, are the lack of national attention and the regional influence from 
tourism in Asheville and Boone, North Carolina markets. Additionally, within the region is the largest 
U.S. National Park by visitors, Great Smoky Mountains National Park (National Park Service, 2020). 
Asheville, North Carolina was ranked number three in Travel & Leisure magazine’s top fifty places 
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to travel in 2020 (Bake, 2020). Furthermore, Boone is home to Appalachian State University, which 
has a student enrollment of 19,280 (Bruffy, 2019).

The methods of examining the data will include Pearson correlation coefficient (Pearson) and 
time-series linear modeling (TSLM). Using Pearson as a method for examining search engine queries 
and visitors is a method that has been used in previous research (Yang et al., 2014; Chang et al., 
2017). The first method, much like Yang et al. (2014), would be to examine Google search query 
data for a range of 0 to 7 months and seek the highest correlation coefficient. Afterwards, the data 
can be processed through a time-series linear model and reviewing the summaries. Using time-series 
linear modeling will account for seasonality and trends. The use of TSLM function is a forecasting 
package within the R program; which, uses linear modeling with options of seasonality and trend 
(Chen et al., 2019).

ReSULTS

The Pearson results were compiled through a series of lagged search results to visitors at each state 
park between 0 to 7 months. The highest Pearson results for both state parks were during the non-
lagged data. Pearson indicated 0.601 and 0.642 for Mount Mitchell State Park and Grandfather 
Mountain State Park, respectively for the full time period. As the lagging process continued, the 
results became less significant. Using the Pearson test, there are different time periods which produce 
the best possible correlation. Using the time period from January 2017 to July 2020, Mount Mitchell 
data returned a 0.67 correlation. Data from Grandfather Mountain between July 2018 to July 2020 
produced the highest return, beating the threshold set by previous researchers at 0.76 (Yang et al., 
2014). Dividing the initial time frame into smaller periods is consistent with research suggesting 
consumer sentiment and tourism activity work together (Bayih & Singh, 2020). The time periods 
for observation were matched to consumer sentiment and public knowledge of political uncertainty 
around 2016 President election and high-profile committee hearings around impeachment inquiries 
(University of Michigan, 2020).

. Mount Mitchell State Park produced a model that did not find significance with Google search 
query data or trend. The model does note eight months of the year, seasonality is statistically significant 

Figure 1. Pearson Correlation Coefficient
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with a higher adjusted r-square (Table-4). When examining Grandfather Mountain State Park output, 
seasonality and trend were not statistically significant. Although, Grandfather Mountain State Park 
shows Google search query data as statistically significant. The intercept is not significant (Table-5). 
Overall, the Grandfather Mountain model has an adjusted r-square of 0.604 with a significant p-value 
and f-statistic. Therefore, roughly 60% of the visitors to Grandfather Mountain State Park can be 
explained by Google search query volumes.

CoNCLUSIoN

When examining the Pearson results, it becomes clear that nowcasting Google search query data 
to visitors are possible for the parks. The time-series linear regression produced results that were 
statistically significant for one park out of the two observed. The Pearson correlation coefficient 
for Grandfather Mountain State Park yielded higher correlations greater than Yang et al. (2014). 
Furthermore, to the best of the author’s knowledge there has been no studies using the time-series linear 
model as a tool to examine forecasting capabilities. Even more so, using the combined guidelines set 
forth by previous work to measure American domestic tourism. The relationship for Google search 
query data and attendance at the state parks would be expected to continuously improve over time 
due to technological advancements and potential pushes for further digital reliance from the 2020 
global coronavirus pandemic. Therefore, continuous research on this topic and potentially using other 
innovative technologies as a medium of nowcasting should be further explored. This study concludes 
that Google Trends can assist stakeholders in creating stronger forecasting for park visits.
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Figure 2. Visitors to Grandfather Mountain State Park
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APPeNDIX A - TABLeS

Table 1. 2015 – 2017 Raw Data collected from NC State Parks and Google Trends
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Table 2. 2018 – 2020 Raw Data collected form NC State Parks and Google Trends



International Journal of Tourism and Hospitality Management in the Digital Age
Volume 5 • Issue 2

9

Table 3. Part 1 showing 2015 – 2017 Pearson Correlation Coefficient Test for Mount Mitchell State Park
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Table 4. Part 2 Continued after 2018, Pearson Correlation Coefficient Test for Mount Mitchell State Park
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Table 5. Part 1 showing 2015 – 2017, Pearson Correlation Coefficient Test for Grandfather Mountain State Park
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Table 6. Part 2 Continued after 2018, Pearson Correlation Coefficient Test for Grandfather Mountain State Park
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Table 7. Jan 2017 – Jul 2020, Mount Mitchell State Park Time-Series Linear Model
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