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ABSTRACT

Geotagged social media data have been used widely for visitor monitoring in protected ar-
eas. The data might, however, over or underestimate visitors from specific countries due to 
nationality bias, i.e., dif ferences between nationality of actual visitors versus those visitors 
who post on social media. This study aimed to quantify nationality bias in social media data 
for visitor monitoring. We conducted a questionnaire survey in Nikko National Park, Japan. 
Questions covered the nationality of visitors and their usage of social media, and other vis-
itor attributes and behavior. Foreign visitors had significantly dif ferent attributes and be-
haviors compared to Japanese. Non-Japanese Asian visitors were overrepresented in Ins-
tagram and Facebook data. In comparison, the X platform was more representative of all 
visitors. Nationality bias in dif ferent platforms needs more attention and further study in 
dif ferent areas.
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Introduction

Nature-based tourism in protected areas has grown 
worldwide in recent years. It has been recognized that 
nature-based tourism can improve human health and 
well-being, generate revenue for nature conservation, 
contribute to local economies, and foster local and in-
digenous identity (Winter et al., 2020). Visitors can en-
joy a wide range of activities by taking advantage of the 
unique natural features of each protected area. Mean-
while, excessive use of natural areas can result in their 
degradation or loss and a subsequent decrease in visi-
tor satisfaction (Luque-Gil et al., 2018). It is necessary to 

carry out proper visitor monitoring and management to 
achieve quality experiences for them without damaging 
nature resources. 

Data on visitors and their behavior in protected are-
as are crucial for monitoring and management, but these 
data are often not easy to collect. Recreational activities in 
protected areas vary greatly depending on the attributes 
of visitors, such as age, gender, and size of party (Batra, 
2009). Field surveys are commonly used to investigate vis-
itors’ attributes, as well as their purpose and behavior, but 
data collected in this way have limited spatiotemporal res-
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olution due to insufficient budgets and human resources 
(Cessford & Muhar, 2003; Chua et al., 2016).

A possible solution is to use data that can be obtained 
from social media. Geotagged photos and messages post-
ed on social media by visitors have been considered as par-
ticularly useful sources of information because they are 
generated on site. An increasing number of attempts have 
been made to collect visitor information with high spati-
otemporal resolution from geotagged social media posts 
(Sotiriadis, 2017). Previous studies using geotagged data 
on social media have analyzed the spatial distribution of 
visitors (Kim et al., 2019), balance between demand and 
supply of nature-based cultural services (Yoshimura & Hi-
ura, 2017), the activities and interests of visitors (Heikin-
heimo et al., 2017), and the satisfaction of visitors with 
their nature experiences (Lu & Stepchenkova, 2012).

A common issue pointed out in previous studies that 
used social media is data bias in posters’ attributes. Exam-
ples of possible data bias include an emphasis on younger 
people, who are more likely to use social media (van Zant-
en et al., 2016), gender differences in posting frequency 
(Keeler et al., 2015), and differences in posting frequency 
based on the distance from home (Wood et al., 2013). How-
ever, even though we can recognize the existence of bias in 
social media data, the bias may be difficult to quantify be-
cause posters often do not disclose their personal infor-
mation due to privacy concerns. It is therefore challenging 
to determine who and what the social media data repre-
sent and to interpret this data in a reliable way (Fischer, 
2012). 

The nationality of visitors is an essential sociodemo-
graphic characteristic for any social media analysis, as it is 
often one of the parameters examined for more in-depth 
analysis (Heikinheimo et al., 2022). For example, this in-
formation is crucial for separating locals from visitors in 
tourism research (García-Palomares et al., 2015). Visitor 
nationality also merits attention in that nationality differ-
ences may result in bias when exploring visitor behaviors 
on social media if a specific nationality group is more like-
ly to share information than other groups (Sinclair et al., 
2020).

The present study focused on nationality bias, i.e., dif-
ferences between the nationality of actual visitors versus 
the nationality of those visitors who post on social media. 
Nationality bias can arise due to significant differences in 
the use of social media from country to country (includ-
ing the proportion of the population using social media) 

(Blank, 2017). Differences between countries in culture 
and values can greatly inf luence visitor behavior. For in-
stance, domestic and foreign travelers can take different 
travel routes to destinations and prefer different types of 
activities (Chua et al., 2016), and people from Asian and 
non-Asian countries often behave differently on their trips 
(Vu et al., 2015). Thus, social media data may over or un-
derestimate the behavior of visitors from specific coun-
tries or regions because of nationality bias.

However, nationality bias is not fully understood. Few 
studies have explicitly considered it to help understand 
visitor behavior in protected areas. Sinclair et al. (2020) 
estimated the residences of visitors to several national 
parks in Germany using their geotagged photos on Flickr 
and compared the findings with onsite survey data. They 
found that foreigners accounted for a significantly high-
er percentage as a share of Flickr posters than of actual 
visitors. This previous finding is informative, despite be-
ing limited to specific geographical areas and specific cul-
tures. More case studies are needed, particularly in are-
as where the majority of visitors are from Asian countries 
or other countries outside of Europe and the Americas. 
People from Asian and non-Asian countries differ in their 
use of social media (Brian, 2023) and behavior on their 
trips (Vu et al., 2015). Furthermore, given that the num-
ber of travelers from Asia has increased in the internation-
al tourist trade (World Tourism Organization, 2019), for 
practical reasons it is important to understand nationality 
bias in Asian countries, which attract Asian tourists with 
relative ease due to geographic proximity.

This study examined one protected area in Japan that 
attracts many visitors from Japan and overseas (the latter 
especially from Asia). Our objective was to quantify pos-
sible nationality bias in social media data, in order to im-
prove a general understanding of this issue and the fea-
sibility of using social media for visitor monitoring and 
management in protected areas. Japan has made inbound 
tourism a pillar of its economic growth strategy, and in 
particular has featured national parks as important at-
tractions. Given that the numbers of foreign tourists were 
on a rising trend in national parks as well as the country as 
a whole (Japan Tourism Agency, 2020a), it is also crucial in 
this national context to understand nationality bias in so-
cial media data.

Although Twitter was renamed X at the end of July 2023, 
this paper uses the name as it was when our survey was 
conducted.
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Data and Methods

Study area
Our study site was the Oku-Nikko area of Nikko Nation-
al Park in Tochigi Prefecture (Figure 1). It was designat-
ed a national park in 1934 and extends over three prefec-
tures: Tochigi, Gunma, and Fukushima Prefectures. The 
park’s total area is 114,908 ha, of which private lands occu-
py 27.1%. It is one of the most popular national parks in Ja-
pan, ranking fourth in visitor numbers among all national 
parks in 2019 (Ministry of the Environment, 2023). Factors 
for its popularity include easy access from Tokyo, attrac-
tive shrines and temples at this World Cultural Heritage 
site, and outstanding nature to enjoy.

The Oku-Nikko area is located in the southwestern part 
of Nikko National Park, and its average elevation is about 
1,400 m above mean sea level. This part of the national park 
contains well-known wetlands, waterfalls, lakes, and rich 
fauna and f lora, making it a popular area for hikers. It is 
especially full of tourists during the fall when the autumn 
foliage is in full color. Since the area is a principal destina-
tion for nature-based tourism within the park, we select-
ed it as our study site.

The study area can be classified into three zones in 
terms of their attractiveness and visitor characteristics. 
The southeastern zone is crowded with mass tourists 

Figure 1. Sampling locations in the Oku-Nikko area of Nikko National Park, Japan

Figure 2. Typical scenery in the Oku-Nikko area of Nikko National Park, Japan:  
(a) Kegon Falls, (b) Odashirogahara, (c) Yumoto, and (d) Lake Yunoko
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mainly attracted to see Kegon Falls (Figure 2a), a nation-
ally famous waterfall, and benefits from relatively easy ac-
cess from the World Cultural Heritage site “Shrines and 
Temples of Nikko,” which is east of the Oku-Nikko area. 
The central zone is characterized by marshes listed un-
der the Ramsar Convention as “Oku-Nikko-shitsugen,” in-
cluding Senjogahara and Odashirogahara (Figure 2b), and 
visitors enjoy hiking there. The northern zone centers on a 
hot springs resort, named Yumoto (Figure 2c), next to Lake 
Yunoko and surrounded by mountains (Figure 2d), which 
attracts overnight visitors who enjoy hiking and climbing. 

Questionnaire survey
We conducted a questionnaire survey of visitors at the fol-
lowing four locations in the Oku-Nikko area from October 
25 (Fri) through 28 (Mon) 2019: Kegon Falls in the south-
eastern zone (hereafter Kegon Falls), a primary starting 
point for hikes around the wetlands in the central zone 
(Akanuma), the hot spring resort in the northern zone (Yu-
moto), and a famous waterfall, named Ryuzu Falls, locat-
ed in between the central and southeastern zones (Ryuzu 
Falls). These four locations attract a diverse range of visi-
tors. As soon as we finished one interview, we immediate-
ly approached the next visitor (or group) that passed and 
confirmed the willingness of respondents to participate in 
the survey (i.e., informed consent was secured).

Questions asked of visitors covered their nationali-
ty and usage of social media, including what social me-
dia platforms they used, whether or not they posted on so-
cial media to share their travel experiences, and whether 
or not they used geotags when doing so. We also investi-
gated other basic visitor attributes and behavior, including 
gender, age, size of party, means of transportation, length 
of stay, and places visited within the Oku-Nikko area. The 
survey was available in both Japanese and English, and 
targeted all visitors over the age of 13.

Our survey period was right before the COVID-19 pan-
demic started. Since the number of international visitors 
to Japan dropped during the pandemic, we used 2019 data 
to adequately detect nationality bias. 

Resampling of collected data
When conducting surveys at multiple locations with dif-
ferent levels of popularity, sampling should be done ac-
cording to the spatial distribution of the number of actual 
visitors at those locations, in order to avoid over or under-
estimating characteristics of some locations. In our sur-
vey, Kegon Falls was crowded with mass tourists and ap-
peared to have the largest number of visitors among the 
four sampling locations. However, the number of re-
spondents at Kegon Falls was actually lower than at other 
locations (Table 1), which indicates that the characteristics 
of visitors to Kegon Falls would be underestimated in our 
dataset. The dataset should be resampled with reference to 

other visitor count data, but detailed reference visitor data 
such as the number of visitors in different segments of a 
natural area are generally not available.

We estimated the relative ratio of actual visitor numbers 
at the four sampling locations using two parameters: the 
number of visitors who actually posted geotagged tweets 
(on Twitter) around each of the locations in October 2019, 
and the percentage of respondents who answered that they 
usually posted their travel experiences with geotags (on 
Twitter). The reason why we used Twitter is as follows. First 
of all, the number of posts on social media generally has 
strong correlations with actual visitor numbers in nation-
al parks (Wood et al., 2013). Among major platforms, Insta-
gram and Facebook had a large number of users in the world 
and a great number of posts about nature (Hausmann et al., 
2018). These platforms, however, had limited application in 
research, probably because of restrictions on data access 
(Ghermandi & Sinclair, 2019). Twitter and Flickr were less 
restrictive, and many studies had applied data from these 
platforms to visitor monitoring in protected areas (Gher-
mandi & Sinclair, 2019). Flickr, however, was rarely used in 
Japan, whereas the number of Twitter users was larger than 
that of even Instagram or Facebook in Japan (GlobalWebIn-
dex, 2020). We therefore considered Twitter as the best so-
cial media platform for the resampling. 

We collected all publicly available geotagged posts on 
Twitter within the bounding box area defined by 36.698186 
N, 36.834750 N, 139.318670 E, and 139.528918 E, which is 
identical to the map area shown in Figure 1, from October 
1 to 31, 2019, using the Twitter API. As a result, we obtained 
422 geotagged posts after excluding irrelevant posts, such 
as weather and earthquake news. We counted how many 
tweets were posted within a 200 m radius of each sampling 
location using QGIS version 3.8.0. If the same person post-
ed more than once at the same location on the same day, 
we counted the posts as one post.

We estimated the relative ratio as shown in Eq. (1) and 
calculated the size of resamples at each sampling location 
as shown in Eq. (2) and Table 1,

RRi =

Ti ⋅ Si
si

⎛

⎝
⎜

⎞

⎠
⎟

TKegon ⋅
SKegon
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⎝
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⎠
⎟⎟

 

(1)

RSi = SKegon ⋅RRi  
(2)

where i is codes for sampling locations (i.e., Kegon Falls, 
Akanuma, Yumoto, or Ryuzu Falls), RR is the ratio of vis-
itor numbers at location i to those at Kegon Falls, S is the 
number of samples collected (i.e., the number of total re-
spondents) at location i, s is the number of respondents 
who answered that they usually posted their travel experi-



Geographica Pannonica | Volume 27, Issue 4, 228–238 (December 2023)Masahiro Kajikawa, Takafumi Miyasaka, Yutaka Kubota,  
Akihiro Oba, Katori Miyasaka

| 232 |

ences with geotags on Twitter at location i, T is the number 
of visitors who posted geotagged tweets around location i, 
and RS is the number of resamples at location i. Given that 
Kegon Falls appeared to have the largest number of visi-
tors among the four locations, it was treated as a reference 
when calculating the relative ratio.

We randomly extracted respondents of the estimated 
number (RS) at every location and built a new dataset. This 
resampling was repeated three times to test whether the 
attribute characteristics of extracted respondents varied 
at every resampling. The statistical analysis described in 
the next section was applied to the three resampled data-
sets for this test. We found that the characteristics of vis-
itor attributes did not generally differ between the three 
datasets (see Results for details), so we randomly chose 
one of the datasets for further analysis.

Statistical analysis
First, we compared visitor attributes (except nationali-
ty) and behaviors between all visitors and visitors posting 
with geotags on social media, and between all visitors and 

visitors of each nationality group, in order to character-
ize these different groups of visitors. Then, we analyzed 
whether the ratio of visitors posting with geotags on so-
cial media to all visitors differed by nationality, to test for 
nationality bias in social media data. To simplify analysis 
and interpretation of results, we considered social media 
posters to be only those visitors who used Twitter, Insta-
gram, or Facebook platforms, which accounted for 98.0% 
of all the respondents who shared their experiences with 
geotags on social media. Our nationality classifications 
were Japan, Asia (excluding Japan), and non-Asia (88.0% 
from Europe and North America, the rest from Austral-
ia, New Zealand, and Chile), which is similar to the classi-
fication used by Vu et al. (2015) for visitors to Hong Kong 
to examine the behavior of tourists with different profiles. 
Asia in our classification included countries defined by 
the United Nations as East Asia, South Asia, Central Asia, 
West Asia, and Southeast Asia. We performed the analysis 
of means (ANOM) or Fisher’s exact test for all comparisons 
at a 5% significance level. All statistical analyses were con-
ducted using JMP version 15.

Results

Visitor attributes
We found no significant differences in gender, group size, 
and length of stay between all visitors and visitors posting 
with geotags on social media regardless of the platforms 
(Table 2). On the other hand, the age of visitors posting on 
any platform of social media tended to be younger than 
that of all visitors, and fewer visitors posting on Instagram 
or Facebook used cars for traveling and they tended to be 
first-time visitors compared to all visitors.

The visitor attributes of all visitors were generally sim-
ilar to those of Japanese visitors, although some statisti-
cal differences were detected, probably because of the 
large sample size. Gender did not differ due to national-
ity, but other attributes differed between all visitors and 

visitors from Asia or outside Asia: age of foreign visitors 
was younger; the group size of Asian visitors tended to be 
larger, and that of visitors from the outside Asia tended to 
be smaller; Asian visitors more often stayed overnight; and 
most of the foreign visitors did not use cars and were first 
time visitors.

These results were obtained from all three resampled 
datasets with only slight differences (Table 3). We as-
sumed that the characteristics found in only one data-
set (i.e., length of stay for Facebook and frequency of visit 
for Twitter) were produced by a f luctuation due to resam-
pling, and excluded them from consideration. The result 
in Table 2 is based on dataset C in Table 3, which we ran-
domly chose.

Table 1. Result of resampling the dataset collected in the Oku-Nikko area in October 2019

Sampling 
location

Total sample  
(S)

Tweeting 
sample (s)

Tweeter  
(T)

Relative ratio 
(RR)

Resample  
(RS)

Kegon Falls 243 19 55 1 243

Akanuma 371 27 31 0.61 147

Yumoto 231 14 10 0.23 57

Ryuzu Falls 340 28 25 0.43 105

Total	sample	(S)	is	the	number	of	total	respondents	at	each	of	the	sampling	locations;	Tweeting	sample	(s) is the number of 
respondents	at	each	of	the	sampling	locations	who	answered	that	they	usually	posted	their	travel	experiences	with	geotags	on	
Twitter;	Tweeter	(T)	is	the	number	of	visitors	who	posted	geotagged	tweets	around	each	of	the	sampling	locations;	Relative	
ratio	(RR)	is	the	estimated	relative	ratio	of	actual	visitor	numbers	among	the	sampling	locations;	and	Resample	(RS) is the 
number	of	resamples	at	each	of	the	sampling	locations	(cf.	Eq	(1)	and	(2)).
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Table 2. Dif ferences in visitor attributes between all visitors and visitors posting with geotags on social media, and between all 
visitors and visitors of each nationality group in Oku-Nikko, Japan

Attribute All visitors 
(n = 552)

Social media platform used Nationality group 

Twitter  
(n = 46)

Instagram  
(n = 80)

Facebook  
(n = 62)

Japan 
(n = 483)

Asia 
(n = 44)

Non-Asia  
(n = 25) 

Gender

Male 61.6% 69.6% 55.4% 56.1% 63.3% 51.3% 45.8%

Female 38.4% 30.4% 44.6% 43.9% 36.7% 48.7% 54.2%

Age group

10s 1.5% 6.5%

*

5.0%

*

4.8%

*

1.5% 2.3%

*

0.0%

*

20s 18.8% 43.5% 41.3% 29.0% 17.0% 25.0% 44.0%

30s 12.9% 17.4% 25.0% 25.8% 10.1% 36.4% 24.0%

40s 14.9% 13.0% 15.0% 17.7% 14.3% 20.5% 16.0%

50s 20.8% 13.0% 10.0% 14.5% 22.6% 9.1% 8.0%

≥60s 31.2% 6.5% 3.8% 8.1% 34.6% 6.8% 8.0%

Group size

1 14.5% 10.9% 12.5% 8.1% 12.8% 15.9%

*

44.0%

*

2 59.6% 60.9% 57.5% 59.7% 62.1% 40.9% 44.0%

3 10.5% 8.7% 6.3% 6.5% 11.4% 6.8% 0.0%

4 7.6% 8.7% 11.3% 14.5% 6.8% 13.6% 12.0%

≥5 7.8% 10.9% 12.5% 11.3% 6.8% 22.7% 0.0%

Transportation

Car 72.6% 71.7% 55.0%
*

53.2%
*

81.4%
*

15.9%
*

4.0%
*

Other 27.4% 28.3% 45.0% 46.8% 18.6% 84.1% 96.0%

Length of stay

Day visitor 55.4% 58.7% 47.5% 45.2% 57.6%
*

38.6%
*

44.0%

Overnight visitor 44.6% 41.3% 52.5% 54.8% 42.4% 61.4% 56.0%

Frequency of visit

First-time visitor 26.5% 34.8% 45.0%
*

45.2%
*

19.1%
*

72.7%
*

88.0%
*

Repeat visitor 73.6% 65.2% 55.0% 54.8% 81.0% 27.3% 12.0%

*	indicates	a	significant	dif ference	from	the	mean	of	all	visitors	at	a	5%	significance	level.	Among	the	visitor	attributes	surveyed,	only	gender	had	some	missing	
values,	and	its	sample	size	dif fered:	n	=	74	for	Instagram,	n	=	57	for	Facebook,	n	=	477	for	Japan,	n	=	39	for	Asia,	and	n	=	24	for	non-Asia.

Table 3. Dif ferences in analysis results between three resampled datasets

Attribute
Social media platform used Nationality group

Twitter Instagram Facebook Japan Asia Non-Asia

Gender

Age group A, B, and C A, B, and C A, B, and C A, B, and C A, B, and C

Group size A, B, and C A, B, and C

Transportation A, B, and C A, B, and C A, B, and C A, B, and C A, B, and C

Length of stay A B and C B and C

Frequency of visit B A, B, and C A, B, and C A, B, and C A, B, and C A, B, and C

A,	B,	and	C	indicate	dif ferent	datasets.	The	appearance	of	the	character(s)	in	each	cell	indicates	that	a	significant	dif ference	from	the	mean	of	all	visitors	was	
detected	at	a	5%	significance	level	when	using	the	corresponding	dataset(s)	(see	Table	2	for	the	result	using	dataset	C).
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Visitor behavior
We found that visitors posting with geotags on Instagram 
or Facebook tended to visit historical buildings and rec-
reational facilities more often (Table 4). As we found with 
visitor attributes (described above), the behavior of all vis-
itors was generally similar to that of Japanese visitors. 
Asian people visited historical buildings and recreation-
al facilities more often and wetlands less often. Visitors 
from outside Asia also visited historical buildings more 
often. Although they appeared to visit wetlands less often, 

no statistical difference was found, a factor probably in-
f luenced by the small sample size.

Nationality bias
Rates of posting with geotags on Twitter in all nationality 
groups were not significantly different from the average 
of all visitors (Figure 3). On the other hand, Asian visitors 
posted more with geotags on Instagram and Facebook, 
whereas Japanese visitors posted less on these platforms 
than all visitors.

Table 4. Dif ferences in visitor behaviors between all visitors and visitors posting with geotags on social media, and between all 
visitors and visitors of each nationality group in Oku-Nikko, Japan

Place visited All visitors 
(n = 552)

Social media platform used Nationality group

Twitter 
(n = 46)

Instagram 
(n = 80)

Facebook 
(n = 62)

Japan 
(n = 483)

Asia 
(n = 44)

Non-Asia  
(n = 25)

Waterfalls 80.6% 87.0% 87.5% 80.7% 78.9% * 93.2% 92.0%

Wetlands 40.6% 43.5% 46.3% 45.2% 42.7% * 31.8% * 16.0%

Lakes 36.8% 28.3% 38.8% 40.3% 35.2% 47.7% 48.0%

Historical 
buildings 21.9% 30.4% 42.5% * 45.2% * 17.8% * 54.6% * 44.0% *

Recreational 
facilities 19.6% 26.1% 31.3% * 37.1% * 16.8% * 50.0% * 20.0%

Other nature 
spots 4.0% 4.4% 2.5% 6.5% 3.9% 6.8% 0.0%

*	indicates	a	significant	dif ference	from	the	mean	of	all	visitors	at	a	5%	significance	level

Figure 3. Dif ferences in the rates of posting with geotags on Twitter (a), Instagram (b) and Facebook (c) between all visitors and 
visitors of each nationality group. UDL, upper decision limit; LDL, lower decision limit. The line in the middle of the blue area shows 
the average of all visitors. The percentages out of the range from LDL to UDL, shown in red, indicate that the values are significantly 
dif ferent from the average value of all visitors at a 5% significance level
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Discussion

Visitor attributes
Many foreign visitors cannot drive a car by themselves be-
cause they do not have a driver’s license in Japan and tend 
to use public transportation. The means of transportation 
therefore largely differed between domestic and foreign 
visitors. Most Japanese visitors in our survey were repeat 
visitors, which is consistent with a previous visitor survey 
conducted in the Oku-Nikko area (Miyasaka et al., 2018), 
whereas foreign visitors were more likely to be first time 
visitors. It is obvious that international trips are not easy 
to repeat in terms of time and cost compared to domestic 
trips. Liao et al. (2019) also reported that people who fre-
quently travel abroad tended to visit places they have nev-
er visit before. Foreign visitors and all visitors or Japanese 
visitors had opposite patterns for these two attributes, i.e., 
means of transportation and frequency of visit, and these 
large differences probably made differences in these at-
tributes of Instagram and Facebook posters, a relative-
ly large number of whom were foreigners. On the other 
hand, even though visitors from Asia or outside Asia had 
statistically significant different patterns of group size 
and length of stay compared to all visitors, the degree of 
differences would not be large enough to inf luence those 
attributes of social media posters. The result that visitors 
posting on social media were younger compared to all vis-
itors regardless of the platforms would be just a general 
trend (Heikinheimo et al., 2017; Hausmann et al., 2018), 
rather than the inf luence of foreign visitors, who were also 
younger than all visitors. Regarding group size, Asian vis-
itors were more likely to come in a group of four or more, 
while visitors from outside Asia were more likely to visit 
alone. A study of foreigners visiting Shirakawa-go, a popu-
lar World Cultural Heritage site in Japan, also showed that 
many Asian tourists were in groups but that the majori-
ty of non-Asian tourists were alone (Ichikawa et al., 2016). 
The attribute patterns of foreign visitors found in this 
study are generally consistent with the results of an offi-
cial nationwide survey of foreign tourist behavior in Japan 
(Japan Tourism Agency, 2020b), which showed that most 
foreign visitors to Japan used public transportation, the 
first time visit was the largest category of visitation fre-
quency of foreigners, and non-Asian visitors tended to be 
alone compared to Asian visitors.

Visitor behavior
Visitors posting on Instagram and Facebook and foreign 
visitors, particularly Asian visitors, were more likely to 
visit historical buildings and recreational facilities. These 
places were located in the southeastern zone of the study 
area. Since this zone is relatively easily accessible from 
the World Cultural Heritage site of the park, many visi-
tors to the zone just stop in and tend to be first time vis-

itors. Many foreign visitors appear to fall in the category 
of such visitors. Furthermore, wetlands, including a pop-
ular but low accessibility wetland, were less visited by for-
eign visitors, unlike other natural places such as waterfalls 
and lakes, probably because major waterfalls and lakes are 
all more accessible, being located near a main road. On the 
other hand, Japanese visitors tended to focus on natural 
landscapes including wetlands, implying that repeat vis-
itors might be more attracted by (deeper) nature than ar-
tificial places. For example, Miyasaka et al. (2018) report-
ed that about 90% of hikers in the Oku-Nikko area were 
repeat visitors. These results are consistent with previous 
findings that foreign tourists were spatially concentrated 
in major sightseeing spots compared to domestic travelers 
(Ghermandi et al., 2020; Muñoz et al., 2019).

Nationality bias
Instagram and Facebook users worldwide have been high-
er in number than Twitter users, but the reverse is true 
in Japan, where Twitter was the most popular platform 
in 2019 (GlobalWebIndex, 2020). This difference could ex-
plain the nationality bias found only in Instagram and 
Facebook posters in the area. Although we used data gath-
ered in 2019, Twitter (now X) remains as the most popular 
platform in Japan (Kemp, 2023), while the number of in-
bound tourists in Japan has recovered in 2023 to the same 
level as before the COVID-19 pandemic (Japan Nation-
al Tourism Organization, 2023). Thus, we believe that our 
findings are still relevant. 

Nationality bias can be expected to vary depending on 
the status of use of social media, which can differ from 
country to country. In German national parks, for exam-
ple, Sinclair et al. (2020) reported that visitor counts de-
rived from Flickr and onsite survey data were highly corre-
lated, but that those from another social media platform, 
VKontakte, and the onsite survey data were not signifi-
cantly correlated. This was due to the characteristics of 
VKontakte being particularly used by Russian speakers, 
which meant low representativeness of all visitors to Ger-
man national parks. In addition to such a difference in the 
usage of social media, nationality bias can also be affected 
by different visitation rates of foreigners within and be-
tween countries. For instance, the capital city had more 
foreign visitors than other areas in Serbia (Kalinić and Vu-
jičić, 2019), and the dependency of the tourism market on 
international travelers in the United States was lower than 
in the EU (Stankov et al., 2018). Considering these differ-
ences between countries and subregions in social media 
usage and inbound tourism conditions, further case stud-
ies are needed to elucidate nationality bias and to improve 
the feasibility of using social media for visitor monitoring 
and management.
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Although there has been little research to date on na-
tionality bias in social media data, Sinclair et al. (2020) 
found that Flickr data overrepresented international vis-
itors to German national parks, who primarily came from 
the Netherlands, the United Kingdom, and the United 
States. The present study demonstrated that data on Face-
book and Instagram, but not on Twitter, overestimated 
Asian visitor numbers and their behavior in a Japanese na-
tional park. Ours is the first case study to identify nation-
ality bias in Asia comparing the three major social media 
platforms. Our results suggest that care is required when 
using popular worldwide platforms for visitor monitor-
ing, as those platforms do not capture visitors from all ge-
ographic regions equally (Heikinheimo et al., 2022).

Foreign visitors might be more likely than Japanese vis-
itors to share their travel experiences using geotags, and 
this might strengthen the nationality bias we found. The 
Ministry of Internal Affairs and Communications (2020) 
reported that people in Japan were more concerned than in 
other countries, such as China, Germany, and the United 
States, about providing personal data (including location 
information) to companies via web services. Also, in gen-
eral, international visitors tended to see their new expe-
rience in a foreign country as more special than domestic 
visitors (Ghermandi & Sinclair, 2019). This tendency might 
drive their desire to record details of their travels to aid 
memory and to share with friends and family. Geotags fa-
cilitate that recording of details. Such psychological fac-

tors might boost posting rates by foreign visitors using ge-
otags and reinforce nationality bias. 

Limitation and implication
Although Rusdi et al. (2019) showed that there was no sig-
nificant difference between Asian and non-Asian visi-
tors to Indonesia in the rates of posting on social media 
while traveling, our study detected nationality bias only 
in Asian visitors. Our results might be inf luenced by our 
small sample size of non-Asian visitors. This is a limitation 
of our study and is due to the resampling of our original 
dataset. If we had checked the number of Twitter posts in 
four sampling locations (Tweeter (T) in Table 1) before con-
ducting the questionnaire survey, we could have collected 
samples that more closely approximated the actual distri-
bution of visitors (estimated by Relative ratio (RR) in Table 
1), and could have minimized the reduction of sample size 
by resampling (Total sample (S) minus Resample (RS) in 
Table 1). This indicates, however, that checking the num-
ber of social media posts at multiple sampling locations 
beforehand can help collect balanced samples even where 
actual visitor distribution is unknown. Furthermore, our 
study suggests that nationality bias can be confirmed us-
ing a simple questionnaire survey on visitor nationality 
and social media usage, combined with analysis of the dis-
tribution of social media posts at the sampling locations. 
This is a theoretical and practical implication for consider-
ation for future research and park management.

Conclusion

The present study quantified possible nationality bias in 
social media data for visitor monitoring in the Oku-Nikko 
area of Nikko National Park, Japan. Our result showed that 
visitors posting with geotags on Instagram and Facebook 
and visitors from Asia (excluding Japan) and outside Asia 
(particularly Europe, America, and Oceania) generally had 
similar patterns of visitor attributes, except group size. The 
foreign visitors, particularly Asian visitors, also had simi-
lar patterns of places visited compared to visitors posting 
with geotags on the two platforms. These attribute and be-
havior patterns were different from the patterns of all visi-
tors, most of whom were Japanese (87.5%). In contrast, vis-
itors posting with geotags on Twitter did not significantly 
differ in visitor attributes or behaviors from all visitors, ex-
cept in terms of age. In addition, the rates of posting with 
geotags on Instagram and Facebook were much higher for 

Asian visitors and lower for Japanese visitors, compared to 
all visitors, whereas the rates of posting with geotags on 
Twitter did not differ among nationality groups. These re-
sults indicated that foreign visitors had different character-
istics compared to all visitors or Japanese visitors and that in 
particular, Asian visitors and their behavior would be over-
estimated based on Instagram and Facebook data. 

Our results suggest that in Japan, compared to Insta-
gram and Facebook, Twitter would be more representative 
of all visitors in areas where most of the visitors are do-
mestic (Japanese). Nationality bias, however, can vary in 
different areas due to varied social media usage, includ-
ing platform preferences, and foreigners’ visits. More case 
studies are anticipated in the future, and it is our hope 
that this study’s approach to quantify nationality bias can 
contribute to them.
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