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Abstract  
Social media are a primary means for travelers to connect with each other 

and plan trips. They can also help tourism suppliers (e.g., by providing 

relevant information), thus overcoming the shortcomings of traditional 

information sources. User-generated content from social media has already 

been used in many studies as a primary information source. However, the 

quality of information derived thus far remains largely unclear. This study 

assesses the quality of macro-level information on the spatio-temporal 

distribution of tourism derived from online travel reviews in social media in 

terms of completeness, timeliness, and accuracy. We found that information 

quality increased from 2000 to 2009 as online travel reviews increasingly 

covered more countries, became available earlier than statistics reported by 

the United Nations World Tourism Organization (UNWTO), were highly 

correlated with the UNWTO statistics. We conclude that social media are a 

good information source for macro-level spatio-temporal tourism 

information and could be used, for example, to estimate tourism figures. 
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Introduction 
A growing number of research studies have investigated and documented the impact of social media 

on travelers and tourism suppliers (Leung, Law, van Hoof, & Buhalis, 2013; Zeng & Gerritsen, 2014). 

Travelers use user-generated content (UGC) as an information source prior to making purchase 

decisions (Cox, Burgess, Sellitto, & Buultjens, 2009; Fotis, Buhalis, & Rossides, 2011; Xiang, Wang, 

O'Leary, & Fesenmaier, 2014; Yoo & Gretzel, 2012) and to report on their experiences, thus 

contributing to other travelers’ information sources (Kang & Schuett, 2013; Leung & Bai, 2013; 

Munar & Jacobsen, 2014). Tourism suppliers such as hoteliers, restaurant owners, destination 

marketing organizations, and travel agencies use various types of social media to support different 

business functions such as, for example, promotion and product distribution (Kasavana, Nusair, & 

Teodosic, 2010; Leung et al., 2013; Litvin, Goldsmith, & Pan, 2008; Schmallegger & Carson, 2008). 

They also collect, aggregate, and analyze UGC to learn determinants of customer satisfaction from 

online travel reviews (e.g., Li, Ye, & Law, 2013) or customer perceptions of a destination (e.g., 

Inversini, Marchiori, Dedekind, & Cantoni, 2010; Law & Cheung, 2010; Schmallegger & Carson, 

2009), thus overcoming some of the shortcomings of traditional information sources (Wöber, 2003, 

p. 242).  

There is, however, a research gap with respect to the quality of information from tourism-related 

social media. This should be an issue because it is only one-third of all travelers, at best, who actually 

produce UGC and whose behavior and preferences can thus be studied (Cox et al., 2009; Munar & 

Jacobsen, 2013; Xiang et al., 2014; Yoo & Gretzel, 2012). Nevertheless, sample representativeness, 

generalizability of results, interpretability of data, and reliability are seldom addressed in content 

studies of tourism-related UGC (Lu & Stepchenkova, 2014). Hence, the aim of this study is to 

contribute to a better understanding of the quality of information from this source. Specifically, we 

investigate the distribution of online travel reviews over countries and years and ask how their 

completeness, timeliness, and accuracy compares to a traditional source of such information in 

tourism, namely the United Nations World Tourism Organization’s (UNWTO) annual “Compendium 

of Tourism Statistics” (UNWTO, 2014). If information quality is sufficient, tourism suppliers may 

want to compile statistics on global tourism from online travel reviews, eliminate some of the 

shortcomings of traditional sources, and substitute them with social media. 

This article is organized as follows. The following section illustrates the role of social media for 

travelers and tourism providers, reviews existing studies that have analyzed tourism-related UGC with 

an emphasis on spatio-temporal analysis, and deduces from the literature appropriate criteria for 

information quality. In Sections 3 and 4, we describe the datasets and methodology applied to assess 

information quality and present the results. The final section presents our findings on the potential of 

tourism-related social media as a source for macro-level tourism information, the implications for 

tourism suppliers and researchers, limitations of this study, and possibilities for further research. 

Literature Review 

Social Media Use By Tourism Suppliers and Travelers 
Tourism suppliers promote products and services on social media websites (Davidson & Keup, 2014; 

Gupta & Ramachandran, 2013; Lagrosen & Grundén, 2014; Munar, 2012; Tse, 2013), increase the 

attractiveness of existing websites and services by incorporating social media functionality, and 

encourage customers to give feedback and ratings (Chan & Guillet, 2011; Chen & Xie, 2008; Huang, 

2012; Munar, 2011). Social media also provide opportunities for product distribution by seamlessly 

offering booking possibilities and responding directly to travelers’ demands expressed through UGC 

(Inversini & Masiero, 2014; Lanz, Fischhof, & Lee, 2010; Noone, McGuire, & Niemeier, 2011). In 
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general, many researchers see new possibilities for better customer relationship management and even 

customer-driven innovation and new product and business model testing (Huang, Yung, & Yang, 

2011; Kasavana et al., 2010; Kim & Hardin, 2010; Pantelidis, 2010; Rosman & Stuhura, 2013; 

Schmallegger & Carson, 2008). Nevertheless, suppliers still have to learn how to handle the new 

opportunity for customers to evaluate their service quality publicly and reach a large audience (Gu & 

Ye, 2014; Ong, 2012; Park & Allen, 2013).  

Before and during a trip, travelers are in need of information because tourism products and services 

are often intangible experience goods, difficult to evaluate prior to consumption, are often costly, and 

involve a high level of emotional involvement and risk (Jeng & Fesenmaier, 2002; Lewis & 

Chambers, 2000; Mills & Law, 2004; Schmallegger & Carson, 2008). Hence, prospective travelers 

typically gather information from a variety of online and offline sources to reduce uncertainty and 

increase the quality of their tourism experiences (Buhalis & Law, 2008; Fodness & Murray, 1997; 

Jeng & Fesenmaier, 2002; Xiang et al., 2014). Information from other consumers (i.e., word of mouth) 

is particularly important and affects purchasing behavior (Davis & Khazanchi, 2008) because 

consumers hope to get advice independent of commercial influence and more credible than marketing 

messages (Allsop, Bassett, & Hoskins, 2007; Litvin et al., 2008). Social media and UGC facilitate 

electronic word of mouth (Litvin et al., 2008, p. 461; Tham, Croy, & Mair, 2013) and complement or 

even replace travelers’ traditional information sources and communication channels (Allsop et al., 

2007; Bieger & Laesser, 2004; Cox et al., 2009; Dickinger, 2011; Fotis et al., 2011; Litvin et al., 2008; 

Munar & Jacobsen, 2014; Xiang et al., 2014; Yoo & Gretzel, 2012). During or after a trip, travelers 

may share their thoughts through social media to reciprocate positive experiences to the suppliers, 

altruistically help other consumers, or because they enjoy it (Kang & Schuett, 2013; Munar 

& Jacobsen, 2014; Yoo & Gretzel, 2008, 2011). 

Several studies have sought to quantify the use of social media among travelers (Cox et al., 2009; 

Fotis et al., 2011; Xiang et al., 2014; Yoo & Gretzel, 2012, p. 196). Some 20–45 percent of travelers 

use social media to search for information, evaluate alternatives, and plan trips. Only 5–30 percent of 

travelers, however, also create content to share experiences. Even though numbers on travelers’ use of 

social media vary, individuals who create UGC are surely not in the majority (compared to all 

travelers). This raises important questions regarding the quality of information with respect to 

representativeness and reliability which content studies on tourism-related social media have seldom 

addressed (Lu & Stepchenkova, 2014). 

Spatio-Temporal Information from Tourism-Related UGC 
Lu and Stepchenkova (2014) identified five broader topics with which content studies related to social 

media in tourism and hospitality have been concerned: (1) distilling consumers’ perceptions and 

evaluations of service quality from UGC (mainly from travel reviews); (2) monitoring a destination’s 

image as perceived by different market segments of travelers and in comparison to other destinations’ 

images; (3) exploring the influence of UGC from consumers and suppliers on other travelers’ 

decisions, evaluations of helpfulness, and issues of trust; (4) analyzing travelers’ experiences and 

behaviors, discovering trends, and gaining insight into customers; and (5) deriving spatial and 

temporal mobility patterns from UGC (meta-) data. 

However, spatio-temporal studies are very few. Most present approaches to derive tourists’ movement 

patterns in cities from geo-tagged pictures in social media (e.g., Ardizzone, Di Miceli, La Cascia, & 

Mazzola, 2012; Girardin, Calabrese, Fiore, Ratti, & Blat, 2008; Girardin, Dal Fiore, Blat, & Ratti, 

2007; Popescu, Grefenstette, & Moëllic, 2009). Thus, important points of interest and typical tourist 

paths in a city can be identified to help learn more about tourist flows. In addition, some studies have 

developed probabilistic models of tourist movement or have applied machine learning methods to 

identify recurring tourist movement paths from UGC data and recommend paths to new tourists (Lu, 
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Wang, Yang, Pang, & Zhang, 2010; Sun, Fan, Bakillah, & Zipf, 2013; Zheng, Zha, & Chua, 2012).  

The quality of information from UGC is not explicitly addressed in these studies, nor are analyses 

conducted at the macro-level—two facts that call for further research. 

Information Quality 

Information quality is often defined as a multi-dimensional concept (Knight & Burn, 2005; Wang & 

Strong, 1996). In a review of 12 frameworks of information quality, Knight and Burn found 20 

different dimensions of information quality (Knight & Burn, 2005). Which of them should be 

considered when assessing information quality depends largely on the context of information use and 

the information consumer (Knight & Burn, 2005; Strong, Lee, & Wang, 1997). For the purpose of this 

study, we empirically assess the quality of spatio-temporal macro-level information from tourism-

related UGC with respect to the following dimensions of information quality (definitions according to 

Knight & Burn, 2005): 

Accuracy:  The extent to which data are correct, reliable, and certified to be error-free  

Timeliness: The extent to which the information is sufficiently up to date for the task at hand 

Completeness: The extent to which information is not missing and is of sufficient breadth and 

depth for the task at hand 

Approach 
The utility of social media as a source of spatio-temporal macro-level tourism information depends 

largely on how they compare to traditional sources. If the information quality of social media is equal 

to or superior to traditional sources, information consumers should consider (also) using social media; 

otherwise, they should stick with the traditional sources. We chose to assess the quality of spatio-

temporal macro-level information with respect to the global distribution of travelers over time—that 

is, the number of travelers per year in each country. We derived this information from user-generated 

online travel reviews from a virtual travel community (VTC). However, before one develops models 

to estimate figures of travelers per year and country from travel reviews, information quality should be 

assessed. Hence, we want to know what quality of information on the global distribution of tourism is 

provided by online travel reviews compared to traditional sources? We assess information quality in 

terms of completeness (i.e., how many countries covered), timeliness (i.e., how long until information 

is accessible), and accuracy (i.e., how accurately is the global distribution of online travel reviews 

associated with figures from traditional sources). 

We used the UNWTO’s annual “Compendium of Tourism Statistics” (UNWTO, 2014) as a traditional 

source for information on the global distribution of tourism. It is perhaps the most comprehensive 

traditional source for information on the number of travelers per year and country. 

Data Sources 

In March 2010, we collected data available in multiple languages, including Chinese, from a large 

international VTC; we assumed the data covered worldwide tourism. VTCs are arguably an important 

example of a comprehensive social media application in tourism. From a technological perspective, 

VTCs typically combine several Web 2.0 technologies such as RSS, AJAX, and Web services, as well 

as applications such as forums, chats, blogs, wikis, and picture slideshows (Dippelreiter et al., 2008). 

Hence, they facilitate the convenient and swift exchange of hyper-media UGC and connect many 

people worldwide. Their success in terms of user acceptance is generally attributed to their 

correspondence to the functional, social, and psychological needs of their members (Dippelreiter et al., 

2008; Wang, Yu, & Fesenmaier, 2002). VTCs are also a common research object and data source in 
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tourism-related social media research (e.g., Bulchand-Gidumal, Melián-González, & González López-

Valcárcel, 2013; Lee, Law, & Murphy, 2011; Park & Allen, 2013; Scott & Orlikowski, 2012, 2014). 

We used self-developed software to browse the VTC website. The software began from the cover 

page, followed every internal link recursively, and collected data from travel reviews (e.g., timestamp, 

destination, author/user). The resulting dataset comprised data on approximately 7.89 million travel 

reviews for 232 countries for the years 1999 to 2010.  

When assessing the quality of spatio-temporal macro-level information from travel reviews, it is 

important to have a dataset of travel reviews that is as comprehensive as possible. At the time of data 

collection, the VTC stated it provided about 30 million reviews and opinions, which presumably 

covered travel reviews as well as postings in forums. Hence, we also collected data on postings to be 

able to assess data completeness for postings and reviews. We counted 18.9 million postings, which 

means we found a total of 26.79 million, or 89.3 percent of travel reviews and postings. It is unclear 

whether proportionally more reviews or postings are missing, but one can assume that missing travel 

reviews and postings are about equally distributed. 

The UNWTO’s annual “Compendium of Tourism Statistics” includes data for more than 200 countries 

on inbound, domestic, and outbound tourism as well as on tourism industries, employment, and 

complementary indicators (UNWTO, 2012a). The UNWTO kindly provided us with an electronic 

copy of the 2012 Compendium covering the period 1995 to 2010 (as of April 4, 2012).  

The UNWTO data are gathered according to several indicators. Inbound tourism is measured by 

“arrivals”—that is, “the flows of international visitors to the country of reference: each arrival 

corresponds to one inbound tourism trip” (UNWTO, April 2011, p. 13). Domestic tourism is measured 

by the number of “trips,” defined as “activities of a resident visitor within the country of reference 

(either as part of a domestic tourism trip or part of an outbound tourism trip)” (UNWTO, April 2011, 

p. 15). “Departures” —namely, “the flows of resident visitors leaving the country of reference” 

(UNWTO, April 2011, p. 15)—are an indicator for outbound tourism. The total numbers of inbound, 

domestic, and outbound visitors are broken down again according to the length of stay (“overnight” 

and “same-day” visitors).  

These indicators of the UNWTO’s “Compendium of Tourism Statistics” are based on the broader 

conceptual framework of the “International Recommendations for Tourism Statistics” (IRTS) 

(UNWTO, April 2011, p. 21), which defines “travel” generally as any activity of a “traveler”—that is, 

“someone who moves between different geographic locations for any purpose and any duration” 

(Department of Economic and Social Affairs, 2010, p. 9, para. 2.4). “Trips” are temporally and 

spatially delimited travel activities (Department of Economic and Social Affairs, 2010, p. 9, para. 2.7). 

Further, “tourism” is a subset of travel (Department of Economic and Social Affairs, 2010, p. 10, para. 

2.12): a traveler is a “visitor” if he/she takes “a trip to a main destination outside his/her usual 

environment, for less than a year, for any main purpose (business, leisure or other personal purpose) 

other than to be employed by a resident entity in the country or place visited.” In this case, the trip is a 

“tourism trip” (Department of Economic and Social Affairs, 2010, p. 10, para. 2.9, 2.12). Visitors may 

also be sub-classified into (1) tourists/overnight visitors if the respective trip includes a night stop or 

(2) same-day visitors/excursionists (Department of Economic and Social Affairs, 2010, p. 10, para. 

2.13). Furthermore, the IRTS differentiates between inbound, domestic, and outbound 

travel/travelers/trips/tourism/visitors/tourism trips/tourists/same-day visitors (Department of Economic 

and Social Affairs, 2010, p. 10, para. 2.5, 2.6, 2.8, 2.10, 2.11, 2.32). A tourism trip may include one or 

multiple “tourism visits” (i.e., “stay[ing] in a place visited during a tourism trip”) Department of 

Economic and Social Affairs, 2010, p. 10, para. 2.33). 
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According to the IRTS, inbound, domestic, and outbound tourism can be combined to derive other 

forms of tourism (Department of Economic and Social Affairs, 2010, p. 10, para. 2.40):  

Internal tourism: Inbound and domestic tourism 

National tourism: Domestic and outbound tourism 

International tourism: Inbound and outbound tourism 

Methodology 
For a common unit of measurement for online travel reviews and the UNWTO, we aggregated travel 

reviews temporally and geographically into a measure of travel reviews per year and country, which is 

compatible to the UNWTO statistics. A review always has a timestamp of the date it was written 

(henceforth called “date of review”). The actual travel date to which the review refers (henceforth 

called “date of travel”) is optional. We used only reviews that indicated a date of travel. Otherwise, the 

aggregation to years would not be reliable because the date of the actual trip would be unknown. 

Reviews were aggregated temporally according to the year given in the date of travel. Further, since 

the first and last years (1999 and 2010, respectively) were not covered completely, we limited our 

analysis to the 10-year period from 2000 to 2009.  

Travel reviews always relate to a certain facility or accommodation (e.g., hotel, restaurant, museum) 

located at and associated with a certain destination. The VTC also maintains a geographical hierarchy 

of destinations (i.e., continents, countries, federal states, regions, cities), which we also collected. 

Thus, reviews could be aggregated easily to different geographical levels in the hierarchy. The 

resulting indicator gave the number of travel reviews for a country of reference in a specific year. We 

termed this indicator VTC.TravelReviews. It is temporally and geographically comparable to the 

UNWTO indicators, and we were able to construct a list of 210 countries that could be matched by 

their names between both datasets. 

After restricting the set of reviews to those written about one of the 210 countries that could be 

matched and that indicated a date of travel within the specified 10-year period, there were still 

approximately 4.76 million reviews, or about 60.2 percent of all available reviews. This restricted 

dataset is the basis for VTC.TravelReviews. 

As mentioned above, the IRTS distinguishes between domestic, inbound, and outbound tourism as 

well as internal, national, and international tourism. For the online travel reviews in our dataset, we 

were not able distinguish whether a certain review referring to a certain country is domestic, outbound, 

or inbound tourism because the reviewer’s origin cannot be reliably inferred in every case. However, 

the destination and thus the country of reference of the tourism trip were given. Hence, we can assume 

that VTC.TravelReviews represents internal tourism—that is, tourism in a country of reference 

irrespective of whether visitors are residents or non-residents (Department of Economic and Social 

Affairs, 2010, p. 10, para. 2.40). We were able to assess internal tourism by totaling the respective 

indicators for inbound and domestic travel when both were provided. However, since the indicators 

thus constructed were not part of the UNWTO’s or IRTS’s conceptual framework, we termed them 

“overall tourism.” 

Table 1 is an overview of the six UNWTO indicators, the three derived indicators for overall tourism, 

and the corresponding concepts from the IRTS’s framework. 

--- Table 1 about here --- 

To assess completeness, we compiled the following statistics measuring the coverage of countries for 

VTC data (date used for aggregation are in parentheses): 
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Countries (date): Total number of countries for which online travel reviews could 

be found that indicate a date of travel (date of travel) 

Countries (date, UNWTO): Number of countries for which online travel reviews could be 

found that indicate a date of travel, and which could be matched 

to UNWTO countries (restricted dataset; date of travel) 

New Reviews: Total number of new reviews published on the VTC (date of 

review because not all reviews indicate a date of travel) 

New Reviews (date): Number of new reviews published on the VTC that indicate a 

date of travel (date of travel) 

New Reviews (date, UNWTO): Number of reviews published on the VTC that indicate a date of 

travel and could be matched to UNWTO countries (date of 

travel; used for VTC.TravelReviews) 

We also calculated the number of countries covered by the selected UNWTO indicators. 

To assess the timeliness of travel review data in the restricted dataset, we calculated the delay in 

months between the date of travel and the date of review. If a review was written in the same month of 

the travel, the delay is zero; in the month after the travel, the delay is one; and so forth. 

For every year, we also calculated the following statistics from online travel reviews (based on the 

restricted dataset, aggregated according to date of travel): 

Countries (date, UNWTO, 2 months): Number of countries (of those matched to UNWTO) that would 

be covered if only those travel reviews written with a delay no 

greater than two months were used. 

Countries (date, UNWTO, 6 months): Number of countries (of those matched to UNWTO) that would 

be covered if only those travel reviews written with a delay no 

greater than six months were used 

In addition to covering many countries in a timely manner, statistics from tourism-related social media 

data—in this case, online travel reviews—must also adequately reflect the distribution of travelers per 

year and country to be useful for compiling statistics on global tourism. Hence, we compared the 

measurements from VTC.TravelReviews to the UNWTO indicators. 

The indicators best suited for comparison with VTC.TravelReviews are the derived indicators for 

overall/internal tourism (O.1 to O.3). Unfortunately, the UNWTO data on the indicators of domestic 

tourism were very sparse. Hence, we were able to calculate overall tourism for only a few countries. 

To assess whether online travel reviews are a good information source for global tourism (i.e., tourism 

for a large number of countries), we also compared the indicators of inbound tourism to 

VTC.TravelReviews. Nevertheless, one would expect VTC.TravelReviews to reflect better the 

indicators of overall tourism because they are conceptually more similar. 

In the case of online reviews, one cannot be certain whether a complete lack of reviews for a country 

in a given year indicates a missing value (i.e., null) or no tourism in that country (i.e., 0). Since we 

wanted to assess how accurately tourism-related social media represent global tourism, we decided to 

treat no reviews as indicative of no tourism. The perspective taken here is that if one had to rely 

exclusively on online travel reviews to assess global tourism, how much would that person’s 

perception differ from the UNWTO data (and, presumably, actual tourism)? Consequently, 
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VTC.TravelReviews can provide measures for each of the 210 countries and for every year—although 

it may often be zero. 

To assess the accuracy of online travel review data on global tourism with data from the UNWTO, we 

calculated Pearson correlations for VTC.TravelReviews on the one hand and for each of the UNWTO 

indicators on the other hand. Specifically, for a list of countries and a certain year, we correlated the 

measures of VTC.TravelReviews to O.1, O.2, O.3, 1.1, 1.2, and 1.3, respectively. Missing values were 

either treated as 0 (VTC.TravelReviews), or respective countries were left out pairwise (UNWTO 

indicators). This was done for every year from 2000 to 2009. 

Since measures of the UNWTO indicators as well as of VTC.TravelReviews differ very strongly in 

absolute numbers, we also calculated correlations using logarithmic scales for both datasets. Further, 

we checked scatter plots for every pair of UNWTO indicators (O.1 to O.3; 1.1 to 1.3) and 

VTC.TravelReviews. 

Comparability of Data Sources 

Data from the UNWTO and travel reviews are compatible according to the geographical and temporal 

data structure. However, there are differences between the two data sources of which one must be 

aware when comparing them and that could account for differences in the measurements.  

Although we use a large number of online travel reviews, the measurement of tourism by travel 

reviews risks evaluating the travel activities of a few travelers if several reviews were written by one 

traveler and hence did not reflect independent travel. Since every review indicates a pseudonymized 

user, one can determine how many users were involved in the creation of a certain set of reviews. 

Hence, it can be determined whether multiple reviews (e.g., reviews for a year or country) are 

independent—that is, created by different users.
1
 To assess the independence of the travel activities 

measured by VTC.TravelReviews, we calculated the following statistics (all aggregated to years 

according to the date of travel of the respective reviews): 

Users: Number of users per year who wrote the reviews in the 

restricted dataset 

Reviews per User (Avg.): Average number of reviews in the restricted dataset written by 

one user per year 

Reviews per User (Std. Dev.): Standard deviation of the number of reviews in the restricted 

dataset written by one user per year 

The unit of measurement for the UNWTO indicators are arrivals of non-resident visitors at national 

borders (inbound) and trips of resident visitors (domestic) in the country of reference. Thus, a visitor is 

counted each time he/she enters a foreign country or travels within his/her country of residence. As 

mentioned above, the IRTS recommends that indicators on tourism distinguish between tourism trips 

and tourism visits. According to the methodological notes, the UNWTO indicators used in this 

analysis should correspond to (inbound/domestic) tourism trips (UNWTO, April 2011, pp. 13–15). 

However, for the VTC, single travel reviews are measured that refer to certain facilities. A traveler 

might make multiple tourism visits during one tourism trip and review multiple facilities. A tourism 

trip to a foreign or home country may thus be reflected in no reviews, one review, or multiple reviews. 

                                                   
1 Six dummy users (e.g., “a VTC member”) with an extraordinarily large number of reviews (up to several 
thousands in one year) had to be excluded from the calculation of the statistics of reviews per user. Their reviews 

(326,614 out of 4.76 million) were, however, included in the restricted dataset and were used for the further 

analysis. 
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Moreover, if people travel in groups (e.g., families), the UNWTO data would count each group 

member individually, whereas in many cases, only one group member would likely write a review. To 

assess the robustness of our results regarding accuracy—that is, whether these issues related to one 

trip/multiple-reviews and one review/multiple visitors affect the association of the UNWTO indicators 

and our social media measure—we also calculated measures of trips per year and country and visitors 

per year and country. 

Regarding the first issue, we counted a travel review as a trip only if no other travel review from the 

same VTC member to the same country and within the same month of the year has yet been counted, 

and derived trips from travel reviews accordingly. For example, if VTC member M wrote two travel 

reviews regarding facilities in country C with April 2007 as the date of travel, this will be counted as 

one trip of M to C in April 2007. If one review had not included country C but D or if one review 

indicated May 2007 as the date of travel, it would be counted as two trips, respectively. Trips thus 

derived were then aggregated by year and country analogous to the travel review measure 

VTC.TravelReviews. Surely, the resulting trips do not match perfectly with visitors’ actual trips, but 

they are arguably a good approximation in the absence of a more sophisticated approach. 

With respect to the problem that one review might represent multiple visitors at a time, we utilized 

information from the travel reviews regarding the travel group. Most of the reviews (4.04 million, or 

84.9%) in our restricted dataset indicated one out of 11 possible answers to the (closed) question 

“traveled with” (e.g., “solo traveler,” “with spouse,” or “family with teenagers”). We assigned each of 

these answers a specific travel group size, e.g. 1, 2, or 4, respectively. Similar to trips and 

VTC.TravelReviews, travel group sizes were then aggregated by year and country. Hence, we could 

also calculate an approximate measure of visitors per year and country. 

Another issue is that the global proportionality of data between countries may be affected by an 

unequal global distribution of the VTC’s user group. For instance, if the VTC enjoyed more frequent 

use in some countries and less in others, the former countries’ tourism preferences would presumably 

be systematically overrepresented (due to more reviews from these countries) compared to the 

UNWTO data. What applies to different usage levels of the VTC in different countries might also 

apply to different levels of Internet infrastructure availability. Further studies should evaluate 

approaches to account for these issues, for example, by combining data from multiple VTCs. 

Results 

Completeness 
Table 2 and Figures 1 and 2 are a detailed overview of the geographic coverage of the UNWTO 

indicators as well as the statistics calculated from the travel review data.  

--- Table 2 about here --- 

--- Figures 1 and 2 about here --- 

Data were much more complete for inbound tourism in the UNWTO statistics than for domestic 

tourism and, consequently, also more complete than for overall tourism. The number of countries for 

which online travel reviews can provide data more than doubled within the 10-year period. This 

development is presumably due to the enormous increase in the number of reviews written each year. 

From 2005 to 2009, online travel reviews covered even more countries than the selected UNWTO 

indicators.  

Timeliness 
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As Figures 3 and 4 show, more than 85 percent of the reviews were written no more than two months 

after the travel took place. Some 95 percent of the reviews refer to tourism activities no more than 12 

months ago. The annual data published by UNWTO are typically about 18 months old. For example, 

data covering the year 2010 were first published in the Compendium in June 2012 (UNWTO, 2012b), 

and data for 2011 are in the 2013 Compendium (UNWTO, 2013).  

--- Figures 3 and 4 about here --- 

Table 2 also shows the coverage of countries when using only reviews published with a delay of six or 

two months (“Countries (date, UNWTO, 2 months)” and “Countries (date, UNWTO, 2 months)”). For 

2006, for example, if one used only travel reviews written no more than six months after the travel to 

calculate an indicator like VTC.TravelReviews, one would still have travel review data on 197 

countries (97% of the 203 countries for which data were available when not limiting delay, i.e. 

indicator “Countries (date, UNWTO)”). For a lag of no more than two months, VTC.TravelReviews 

would still cover 196 countries (96.6%). Over the 10-year period, country coverage for delays of six 

and two months continually increased. From 2005 on, one would miss only a few countries if one 

collected travel review data six months after a given period (e.g., a year). From 2006 on, country 

coverage for VTC.TravelReviews (for a delay of either six or even two months) is better than for any 

of the UNWTO indicators. 

Accuracy 

Table 3 and Figures 5 and 6 show the results of correlating the UNWTO indicators on global tourism 

with VTC.TravelReviews. Values for the derived indicators on overall tourism can be reasonably 

evaluated only from 2006 on because UNTWO data from before that date are too sparse. The 

coefficients for the derived indicators (O.1 to O.3) from 2006 to 2009 indicate that for the relatively 

small group of countries that report numbers on inbound and domestic tourism, these measures are 

highly and significantly correlated with the number of online travel reviews regarding these countries. 

This is confirmed by the scatter plots for VTC.TravelReviews and the UNWTO derived indicators 

(e.g., see Figure 7). 

--- Table 3 about here --- 

--- Figures 5, 6, and 7 about here --- 

Correlations for the overall tourism indicators could also be higher because the countries in the smaller 

group are more similar and not because the derived measures are conceptually better suited. However, 

that is unlikely since, for example, the group of countries with the highest correlation for a derived 

measure in 2009 (O.3) can be regarded as quite diverse, comprising Canada, France, Kazakhstan, 

Latvia, Lithuania, Malaysia, New Zealand, Saudi Arabia, Spain, and Venezuela. 

The drop of the correlation for O.1 in 2009 can be explained by the fact that it was the first year China 

reported total domestic tourism (2.1) to the UNWTO. That value was much larger than the number of 

online travel reviews for China in 2009 compared to the relationship of the UNWTO data and travel 

review data for other countries (see also Figure 7). This indicates that (for 2009 but presumably also 

before) Chinese tourists wrote far fewer travel reviews when traveling in their home country than did 

people in other countries—at least to the VTC used in this analysis.  

The results for the measures of inbound tourism for a much larger group of countries indicate that 

even if both data sources differ with respect to whether they include domestic tourism, there are strong 

and significant correlations between the UNWTO indicators and online travel reviews. Despite 

occasional drops in some years, all correlations of online travel reviews to the UNWTO indicators by 

and large increased over time. 
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With respect to the independence of reviews in the restricted dataset, statistics on reviews per user (see 

Table 2) indicate that one user contributed between 1 and 1.5 reviews on average (standard deviation: 

0.5 to 1.5). This means that the creation of reviews is fairly distributed among users/travelers. 

Robustness 

To assess the robustness of the results regarding accuracy, we repeated the analysis with measures of 

the number of trips per year and country as well as the number of visitors per year and country derived 

from online travel reviews as mentioned above. The results were very similar to those from online 

travel reviews: from 2006 on, correlation coefficients for trips and visitors to the UNWTO indicators, 

respectively, differed not more than .03 (in absolute) from those obtained from the analysis of travel 

reviews. The significance levels of the coefficients were identical to those from travel reviews.   

Discussion 
Our findings indicate that tourism-related social media can be used as a source of somewhat 

representative macro-level tourism information. For those countries that provided appropriate data, we 

found very strong correlations between the overall number of visitors (both inbound and domestic) per 

year from the UNWTO and the number of online travel reviews. We also saw that measures on global 

tourism in social media and indicators by the UNWTO have a weaker (but still strong) correlation 

when we compared reviews to indicators of inbound tourism alone. Put differently, for those countries 

that do not provide data on domestic tourism, online travel reviews likely provide an accurate 

assessment of overall tourism (or internal tourism, according to IRTS).  

With respect to timeliness and completeness, online travel reviews can report on global tourism much 

sooner than traditional sources, such as statistics from the UNWTO, and they cover more countries. 

From 2006 on, online travel reviews covered more countries than the UNWTO even if they had been 

collected only six months after the end of a year. This offers the opportunity to substitute the UNWTO 

data with statistics on global tourism derived from travel reviews in cases of missing data or until the 

UNWTO data are published. Overall, the information quality of online travel review data is equal to or 

even higher than data from the UNWTO. We conclude that tourism-related social media are a good 

information sources for global tourism distribution. 

These findings contribute to the research on tourism flows and ways to measure them (e.g., using data 

from new technologies), which are topics of ongoing research at the UNWTO and the associated 

International Network on Regional Economics, Mobility and Tourism (INRouTe). Moreover, this 

study contributes to the research on social media in tourism, travel, and hospitality, specifically the 

spatio-temporal analysis of content from social media. Our study is novel in that it evaluates the 

information quality of UGC with respect to specific criteria, while most content studies on tourism-

related social media have thus far focused on analyzing and drawing conclusions from UGC. In other 

words, we assessed the quality of information that has been used in other analyses that have generally 

not explicitly questioned that quality. 

Limitations and Outlook 

We assessed information quality in terms of completeness, timeliness, and accuracy with respect to a 

specific application case (macro-level spatio-temporal tourism distribution). Further studies should 

likewise investigate information quality for other application cases and the quality criteria relevant to 

them. Furthermore, given the positive results for information quality, further research should develop 

approaches to estimate global tourism figures quantitatively, for example from online travel reviews. 

These figures can be used when information is missing from countries or when information has not yet 

been published. They may also be used to predict future levels of tourism.  
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To estimate or predict tourism based on longitudinal analysis, however, one would have to overcome 

some methodological problems. First, longitudinal analyses of the UNWTO and travel review data for 

single countries can make use of only a few measurement points for one country—at most only 10 in 

our case (from 2000 to 2009). For domestic and internal tourism from the UNWTO data, this number 

drops to zero for most of the countries. Second, the measurements for global tourism in both datasets 

(i.e., the UNWTO indicators and travel reviews) are influenced by multiple time-dependent factors: 

(1) the general development of global tourism over time (i.e., are there more or fewer visitors, trips, 

travel reviews, and so on for all countries in one year than in the previous or following years?); (2) the 

country-specific development of tourism over time (i.e., are there more or fewer visitors, trips, travel 

reviews, etc., for one country in relation to other countries and in a certain year than in the previous or 

following years?); and (3) for travel reviews, the development of the VTC’s user base over time (i.e., 

more users will very likely write more reviews independent of the first two factors). These (and 

probably other) factors would have to be accounted for in a longitudinal analysis. 

The comparison of the better-suited derived indicators O.1 to O.3 could be carried out only for a 

comparatively small set of countries because of limited data from the UNWTO. Despite this 

limitation, the results were very promising. Using travel reviews from a single VTC creates the risk of 

systematically underestimating travel in and from some countries in which other VTCs are used more 

often. Both problems of data coverage could be overcome by adding other sources of data on global 

tourism and by combining data from multiple travel review websites. This could, though, increase the 

problems that arise from differences among multiple data sources, which we discussed above. 

Techniques to account for these differences and assess information quality in terms of consistency 

should be evaluated. 

Our robustness checks for differences when counting visitors or trips instead of travel reviews did not 

reveal any significant differences but replicated the findings from using a number of travel reviews. 

However, more sophisticated approaches may be developed to identify travel reviews that refer to the 

same trip as well as draw content conclusions from the review on the size of the travel group.  

When investigating the association of travel reviews and the UNWTO data, one may also ask whether 

they are correlated because the former reflects the latter or because the former has influenced the 

latter. Both may be true. However, the effects of valence and online travel review ratings on travel 

decisions and thus on global tourism (Vermeulen & Seegers, 2009; Ye, Law, & Gu, 2009) are 

presumably more important than the number of reviews. Moreover, tourism is much older than social 

media, and people still rely on other online and offline information sources to help them make travel 

decisions (Fotis et al., 2011; Xiang & Gretzel, 2010; Xiang et al., 2014; Yoo & Gretzel, 2012).  

Fake content is, of course, a great challenge to most studies dealing with UGC. Fake reviews may be 

written by facility owners to promote their own business or to weaken competitors or they may be 

written by paid third parties. Travelers may also create fake reviews to express exaggerated 

satisfaction or dissatisfaction with a facility or for other reasons. Travel review websites seek to detect 

and remove fake reviews but cannot prevent them completely (BBC News, 2013; Fox, 2010). Existing 

approaches should be evaluated to detect and sort out fake reviews in the context of this study. 
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Table 1 Original and derived indicators of UNWTO with corresponding concepts from IRTS (only 

inbound and domestic) 

Length of Stay Country of reference in relation to visitors’ 

country of residence 

UNWTO: overall tourism  

IRTS: internal tourism 

 Inbound tourism Domestic tourism  

UNWTO IRTS UNWTO IRTS UNWTO IRTS UNWTO IRTS 

Total visitors 

taking 

tourism 

trips 

1.1 

Arrivals – 

Total 

visitors 
 

 

inbound 

visitors 

taking 

inbound 
tourism 

trips 

2.1  

Trips – 

Total 

visitors 

domestic 

visitors 

taking 

domestic 
tourism 

trips 

O.1  

Overall – 

Total 

visitors  
(1.1 + 2.1) 

inbound visitors 

taking inbound 

tourism trips 

and 
domestic visitors 

taking domestic 

tourism trips 

Overnight 

visitors 

Tourists 

taking 

tourism 
trips 

1.2 

Arrivals – 

Overnight 
visitors 

inbound 

tourists 

taking 
inbound 

tourism 

trips 

2.2  

Trips – 

Overnight 
visitors 

domestic 

tourists 

taking 
domestic 

tourism 

trips 

O.2 

Overall – 

Overnight 
visitors 

(1.2 + 2.2) 

inbound tourists 

taking inbound 

tourism trips 
and 

domestic tourists 

taking domestic 
tourism trips 

Same-day 

visitors 

Same-

day 
visitors 

taking 

tourism 

trips 

1.3 

Arrivals – 
Same-day 

visitors 

inbound 

same-day 
visitors 

taking 

inbound 

tourism 
trips 

2.3  

Trips – 
Same-day 

visitors 

domestic 

same-day 
visitors 

taking 

domestic 

tourism 
trips 

O.3 

Overall – 
Same-day 

visitors 

(1.3 + 2.3) 

inbound same-

day visitors 
taking inbound 

tourism trips 

and 

domestic same-
day visitors 

taking domestic 

tourism trips 
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Table 2 Data coverage for countries in UNWTO data set as well as statistics on data coverage, 

timeliness, and independence of online travel reviews 

Indicator 2000 2001 2002 2003 2004 

COUNTRIES COVERED BY  

UNWTO INDICATORS 
     

  Inbound tourism      

    1.1 Arrivals – Total visitors 124 127 120 123 122 

    1.2 Arrivals – Overnight visitors 189 190 184 184 185 
    1.3 Arrivals – Same-day visitors 103 107 103 104 106 

  Domestic tourism      

    2.1 Trips – Total visitors 1 1 1 3 4 

    2.2 Trips – Overnight visitors 3 3 4 7 9 

    2.3 Trips – Same-day visitors 1 1 1 3 4 

  Overall tourism (derived)      

    O.1 Overall – Total visitors 1 1 1 2 3 

    O.2 Overall – Overnight visitors 3 3 4 6 8 

    O.3 Overall – Same-day visitors 1 1 1 2 3 

ONLINE TRAVEL REVIEWS      

  Countries (date) 83 91 123 166 182 

  Countries (date, UNWTO) 82 91 120 160 175 

  Countries (date, UNWTO, 2 months) 0 0 30 53 141 

  Countries (date, UNWTO, 6 months) 0 0 28 47 127 

  New Reviews 59 1,446 14,965 107,658 253,754 
  New Reviews (date) 788 1,186 3,641 16,384 63,752 

  New Reviews (date, UNWTO) 786 1,186 3,636 16,365 63,711 

  Users 337 536 1,860 8,910 28,362 

  Reviews per User (Avg.) 1.110 1.099 1.120 1.202 1.286 

  Reviews per User (Std. Dev.) .425 .469 .560 .789 .803 

      

Indicator 2005 2006 2007 2008 2009 

COUNTRIES COVERED BY  

UNWTO INDICATORS 
     

  Inbound tourism      

    1.1 Arrivals – Total visitors 124 127 127 126 121 

    1.2 Arrivals – Overnight visitors 189 188 189 182 178 

    1.3 Arrivals – Same-day visitors 110 114 114 111 108 

  Domestic tourism      

    2.1 Trips – Total visitors 5 13 15 18 22 
    2.2 Trips – Overnight visitors 12 19 21 27 30 

    2.3 Trips – Same-day visitors 3 9 11 14 14 

  Overall tourism (derived)      

    O.1 Overall – Total visitors 4 9 13 15 18 

    O.2 Overall – Overnight visitors 11 17 19 24 27 

    O.3 Overall – Same-day visitors 2 6 10 10 10 

ONLINE TRAVEL REVIEWS      

  Countries (date) 205 218 223 226 228 

  Countries (date, UNWTO) 194 203 208 208 209 

  Countries (date, UNWTO, 2 months) 181 197 206 208 209 

  Countries (date, UNWTO, 6 months) 178 196 204 207 209 

  New Reviews 424,549 643,898 1,148,968 1,985,314 2,774,361 

  New Reviews (date) 313,925 537,505 876,824 1,170,243 1,775,431 
  New Reviews (date, UNWTO) 313,781 537,175 876,297 1,169,610 1,774,451 

  Users 114,635 304,907 588,627 796,764 1,220,656 

  Reviews per User (Avg.) 1.508 1.471 1.473 1.443 1.427 

  Reviews per User (Std. Dev.) 1.299 1.286 1.385 1.389 1.344 
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Table 3 Correlations between UNWTO indicators and VTC.TravelReviews (online travel 

reviews); * significant at .05 (two-sided), ** significant at .01 (two-sided) 

UNWTO indicator 2000 2001 2002 2003 2004 

Inbound tourism           

  1.1 Arrivals – Total visitors  .481**  .522**  .486**  .473**  .392** 

    log10  .510**  .534**  .579**  .580**  .608** 

    n 124  127  120  123  122  

  1.2 Arrivals – Overnight visitors  .631**  .645**  .594**  .552**  .538** 

    log10  .613**  .630**  .692**  .717**  .757** 
    n 189  190  184  184  185  

  1.3 Arrivals – Same-day visitors  .337**  .413**  .395**  .392**  .299** 

    log10  .415**  .419**  .408**  .372**  .434** 

    n 103  107  103  104  106  

Overall tourism (derived)           

  O.1 Overall – Total visitors  n/a  n/a  n/a 1 .000  .991 

    log10  n/a  n/a  n/a 1 .000  .498 

    n 1  1  1  2  3  

  O.2 Overall – Overnight visitors  .997*  .997  .637  .982**  .917** 

    log10  .873  .929  .845  .670  .468 

    n 3  3  4  6  8  

  O.3 Overall – Same-day visitors  n/a  n/a  n/a 1 .000  .998* 
    log10  n/a  n/a  n/a 1 .000  .806 

    n 1  1  1  2  3  

           

UNWTO indicator 2005 2006 2007 2008 2009 

Inbound tourism           

  1.1 Arrivals – Total visitors  .386**  .663**  .646**  .664**  .649** 

    log10  .605**  .676**  .653**  .640**  .649** 

    n 124  127  127  126  121  

  1.2 Arrivals – Overnight visitors  .531**  .577**  .597**  .624**  .648** 

    log10  .764**  .804**  .800**  .803**  .811** 

    n 189  188  189  182  178  

  1.3 Arrivals – Same-day visitors  .288**  .734**  .709**  .704**  .658** 

    log10  .447**  .568**  .547**  .531**  .513** 

    n 110  114  114  111  108  

Overall tourism (derived)           
  O.1 Overall – Total visitors - .748  .951**  .951**  .973**  .437 

    log10 - .991**  .643  .766**  .843**  .819** 

    n 4  9  13  15  18  

  O.2 Overall – Overnight visitors  .891**  .861**  .994**  .993**  .940** 

    log10  .726*  .735**  .830**  .873**  .859** 

    n 11  17  19  24  27  

  O.3 Overall – Same-day visitors 1 .000  .996**  .986**  .998**  .983** 

    log10 1 .000  .888*  .898**  .933**  .895** 

    n 2  6  10  10  10  
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Figure 1 Number of countries covered by UNWTO indicators and online travel reviews 

(VTC.TravelReviews) 

 

 

 

Figure 2 Number of new online travel reviews per year 
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Figure 3 Number of reviews written with a specific delay, i.e., time between date of travel and date 

of review in months 

 

 

 

Figure 4 Percentage of reviews (cumulative) written with a specific delay, i.e., time between date 

of travel and date of review in months 
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Figure 5 Correlation between VTC.TravelReviews (online travel reviews) and different UNWTO 

indicators (linear-linear scales) 

 

 

 

Figure 6 Correlation between VTC.TravelReviews (online travel reviews) and different UNWTO 

indicators (log-log scales) 
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Figure 7 Scatter plot of UNWTO derived indicators of overall tourism and VTC.TravelReviews 

(online travel reviews) for the year 2009 (log-log scales) 
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