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Abstract

Tourist taxes represent one of the principal sources of revenue for a number of local

authorities. Using a dataset of more than 300 thousands reviews on TripAdvisor, we

analyze the effect of tourist taxes on online ratings posted by hotel costumers. Online

ratings are strategic variables for the competitiveness of hotels and local destinations and

so the assessment of the impact of tourist taxes on online reviews is important to design

suitable strategies and policies both for firms and local municipalities. We show that

the share of complaints about the tax increases with the tax rate, but the relationship

gets weaker as the hotel quality increases, suggesting that low-quality costumers are

more sensitive to tax increases. Tax mentioning reviews have on average a 20% lower

rating and this difference becomes smaller and not significant for high quality hotels. We

disentangle the different sources of complaining, finding that the lack of information and

the cash payments weight more negatively on the average rating (respectively less 27%

and 21%). Using a random-effects logit model we show that what matters for costumers

is the percentage tax on the room price and not the absolute amount of the legal tax

rates based on the hotel stars. This effect is present only for hotel stays with an average

double room price under 100 Euros. Our results provide public authorities with useful

suggestions to change the actual tax system by setting the tourist tax as an ad valorem

tax on room price and assessing optimal tax rates accordingly to their incidence on the

price of the stay.
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Non technical summary

We investigate the relationship between the tourist tax and online reviews by looking at a

sample of online reviews about hotels located in a set of famous touristic destinations in

Italy. The tourist tax is paid by tourists on overnight stays at hotels and it is set according

to a per-person-per-night rule. It constitutes an important source of revenues for Italian

municipalities.

It is natural to ask whether this tax produces some negative side effect on the satisfaction of

paying tourists. To answer this question we analyze a sample of more than 300 thousands

online reviews posted by tourists on TripAdvisor. By exploiting variations in the tax rates

across cities and time, we are able to draw some important results.

First, we show that a fraction of reviews are actually mentioning the tourist tax, and

that these reviews are associated to a lower rating on average. The fraction of these tax-

mentioning reviews is positively correlated with the tax rate. Moreover, the degree of dissat-

isfaction embedded in these reviews (measured by the difference in their ratings with respect

to the total average) is higher in low-quality hotels (with a lower number of stars), suggesting

an heterogeneity in the sensitivity of tourists to the presence of the tax.

Second, we compare the ratings of all the online reviews to the tax rate, using a random-

effects logit model, and find that on-average online ratings do not vary across different levels

of the legal tax rate, which is a per-person-per-night amount and vary across hotel cate-

gories. If instead we construct an effective tax rate measure, i.e. the fraction of the tax on

the average price of the hotel, we identify a significant negative correlation between online

ratings and the effective tax rate. This results suggest that the employment of an ad valorem

tax system should be favored by policy makers, as it allows to avoid distortions created by

the actual specific tax system.
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1 Introduction

The recent decades have seen a formidable increase in tourism around the world due to the

fast process of globalization. In the EU tourism represented 9.1% of the GDP in 2019 and

it is expected to increase its economic importance, despite the temporary drastic fall due to

the pandemic in 2020. In Italy the average yearly increase in tourist arrivals over the years

2000-2014 has been almost 2% (3% for foreign tourists), which implies that arrivals in 2014

were 34% higher than in 1999, 54% if we consider only non-residents. This fast increase

in the demand for tourism has prompted a surge in taxes on tourism activities, (European

Commission, 2017) which can take several forms: VAT, visa fees, entry/exit charges, taxes

on hotels and restaurants charged by local or central governments. The accommodation tax

is the most popular form of tourist taxation for local municipalities1 (Gooroochurn and Sin-

clair, 2005) and it is recognized as an important source of local public financing for two main

reasons. Firstly, it is a politically convenient instrument of local taxation since the welfare

losses are born by taxpayers that do not vote for local governments (Gooroochurn and Sin-

clair, 2005). Secondly, it contributes to internalize the negative effects of the externalities on

the resident population and on the environment due to over-tourism (Gooroochurn and Sin-

clair, 2005). Though the rationales for taxing tourists are clear and extensively analyzed in

the literature, little research has been made on the perception of tourist taxes by customers

and on how this perception is related to the incidence of taxation. So far, the analysis of

the incidence of the tourist tax is linked to the estimation of the aggregate price elasticity of

tourism demand, by looking at the number of tourists’ arrivals (Candela et al., 2013; Aguiló

et al., 2005; Biagi et al., 2017). For instance, Aguiló et al. (2005) estimates a drop of 1.44%

of daily arrivals of foreign tourists in the Balearic Islands in response to 1 Euro tax increase.

In this paper, we analyze the effect of tourist tax on the rating of online reviews in order

to study how customers perceive the tourist tax and whether this perception influences the

overall satisfaction about the quality of the hotel experience. Our findings suggest effective

strategies and policy interventions both to firms’ managers and to local authorities to im-

prove the competitiveness of hotels and local destinations.

The role of online reviews in consumers’ decision making process has grown rapidly in the

last decade, spanning a wide range of products and services (Chevalier and Mayzlin, 2006;

Vermeulen and Seegers, 2009). The tourism sector is as well largely involved in this process,
1Italy, for example, collected a total of 600 millions Euros of revenues in 2019, while this figure amounted

to 500 millions Euros in France.
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with a number of websites where consumers can look for accommodations, browse online

reviews made by previous customers, book a room and leave reviews after the stay. Keeping

a high reputation on these websites is a paramount aspect of the business strategies of ho-

tels. Chen et al. (2016) have shown that a higher review quality, measured by the average

ratings posted on TripAdvisor, significantly increases the economic performance of hotels,

measured by their occupancy ratio. On the opposite side, a lower average rating damages

hotels’ performance. Thus the analysis of the impact of taxes on the ratings of online re-

views is important both for the firms operating in the tourist sector and for policy makers.

If higher taxes negatively affect consumers’ online ratings, hotels are inevitably damaged

and can lose competitiveness. This possible effect of tourist taxes is thus worth studying

to suggest strategies of optimal pricing to hotel owners that should consider the impact of

pass-through effects.2 Moreover, local tourism taxes affect the overall competitiveness and

attractiveness of tourist destinations. Identifying the perception that tourists have on such

taxes may help policy makers to better design tax rates in order to balance the need to

raise revenues for public finances and the need to maintain the competitiveness of the local

destination (Schubert, 2010; Agrawal et al., 2021; Aguiló et al., 2005; Chiarello, 2013; Besley

and Case, 1995).

Occupancy taxes typically are set per person on overnight stays and are collected by hotels

or similar categories. In Italy the tax has been introduced in 2011, allowing municipalities

to decide whether to enforce it and to what level set tax rates. Only the city of Rome was

allowed to introduce the tax earlier than 2011. In Italian municipalities, tax rates are set

according to two main principles: the tax should be progressive and tax revenues should

be used by municipalities to invest in local infrastructures and services for environmental

purposes or to finance their touristic supply. Furthermore, several exemptions apply and

differ among municipalities. Usually the tax is applied only to the first seven nights of the

stay and children are exempted. To implement the desired progressiveness, tax amounts

vary according to the category of the hotel, i.e. the number of stars.3

To study whether the tax jeopardizes the satisfaction of tourists we look at online ratings
2The existing literature suggests a high-degree of pass-through of tourist taxes on the price paid by hotel

customers (see European Commission, 2017, for a review of studies analyzing the impact of tourist taxes on

tourism in Europe), i.e. a 1 euro increase in the occupancy tax raises the gross price paid by tourists by a

similar amount.
3This system is the most common across European countries, with few exceptions (e.g. some regions of

Germany, Hungary, Romania) where the tax is set as percentage of the price (European Commission, 2017).
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posted on TripAdvisor. After staying at a hotel, tourists are allowed to review their expe-

rience and the quality of the hotel. This is carried out by mean of a textual review and a

rating (from one to five) assigned at the hotel. This rating is affected by the price of the

room(Wolf et al., 2020), the quality of the service received and by the overall opinion of the

tourists about their experience at the hotel.

We analyze a sample of approximately 300.000 online reviews from TripAdvisor which have

been scraped in the beginning of 2020. This sample covers the whole history of all the hotels,

located in five Italian cities, reviewed in TripAdvisor from 2011 to 2019.4 We first compute

the overall distribution of ratings, noticing that, as usual, is extremely skewed towards the

maximum value: 46% of the posted ratings are equal to five. The overall average is 4.14. Our

sample also confirms the usual result that the posted average rating for each hotel category

is increasing with the number of stars, giving evidence of the positive correlation among

ratings and hotel quality. We then move to the analysis of the impact of the occupancy tax

on online reviews considering different perspectives. First, we focus on reviews that mention

the tax and we show that their rating is about 20% lower than the average rating of the other

reviews. We disentangle three main different reasons for complaining about the tax in these

reviews: the excessive amount of the tax (24% of the posted reviews), the lack of information

about the existence of the tax till the payment (25%) and use of cash for its payment (6%).

The complaining that more negatively affect the rating is the lack of information about the

tax: it lowers the score by almost 27% (from 4.14 to 3.04), followed by the cash (less 21%

- from 4.14 to 3.25) and the size (less 18%- from 4.14 to 3.38). Moreover we show that as

we move to higher quality hotels, the frequency of tax-mentioning reviews increases with the

tax rate, but at a decreasing rate, implying that customers of high-price hotels increase their

complaints to tax increase less strongly than customers of low-price hotels. This suggests

that low-quality costumers are more sensitive to tax increases than high-quality hotels.

In a second step, we analyze the full set of reviews and study whether ratings differ depending

on the size of the tourist tax applied for the stay at the hotel. This analysis is implemented

by mean of a random-effects logit regression model. Costumers are almost indifferent to

the absolute value of the tax (i.e. the legal value in euros for each hotel category per night

staying): the probability of having a five rating is constant whatever is the size of the legal

tax in euros. On the contrary, costumers are quite sensitive to the weight of the tax on the

price (i.e. the percentage tax rate): we show that a 10% increase in the incidence of the
4We skipped hotels which display less than twenty reviews on total.
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tax on the price reduces the probability of having a 5 rating by 4%. The effect is larger for

mid-star hotels, where the probability of having a 5 rating decreases by 6%, while it is absent

for 5-star hotels. In detail, we show that the negative impact of the percentage tax increase

is significant only for hotels with an average price for a double room smaller than 100 Euros.

As a complementary result, we find a positive correlation among tax rates and low ratings,

ranged between 1 and 4. These results are found using a random-effects panel logit model;

in the Appendix we show that these results are confirmed also using random-effects ordered

logit regressions.

The rest of the paper proceeds as follows. After a section with an overview of the literature

(Section 2), we describe the dataset of online reviews gathered from TripAdvisor (Section

3). In Section 4 we look at tax-mentioning reviews and study the relationship between the

amount of tax rates, the frequency of tax-mentioning reviews and ratings, analyzing their

linkages and effects by hotel category. In Section 5 we run a random-effects logit regression

for panel data on the full sample of online ratings to see whether costumers are sensitive to

the legal tax on the stars or to the ad valorem tax on the price. Policy suggestions conclude

the paper.

2 Review of the literature

Since tourist taxes are an important source of revenue for local public finance, our paper

is strictly connected to all the literature on policy choices of local governments, that has

been recently reviewed by Agrawal et al. (2021). Furthermore, our paper relates to: (i) the

growing number of studies analyzing the rationale for taxing tourists and the effect of these

taxes on the economy; (ii) the vast literature analysis the determinants of online ratings, in

particular regarding the tourism sector and to iii) the literature on specific versus ad valorem

taxes.

The 2017 Report by the European Commission extensively analyzed the role of tourist taxes,

in their various forms, in the European Union. The report highlights the fact that compared

to other taxes such as VAT the accommodation tax can have additional negative effects

on tourists, as it is generally not observable in the published accommodation prices and it

is usually paid at the departure. It is more seen as an “extra” rather than a tax which

consumers are used to account for. In this regard, it is paramount to understand how the

tax is perceived by tourists. For this reason some studies have estimated, through surveys,
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factors influencing the willingness to pay and tourists’ awareness for a tax of this kind (see Do

Valle et al., 2012; Duràn-Romàn et al., 2021; Rodella et al., 2019; Borges et al., 2020). Borges

et al. (2020) found that approximately 50% of respondents were aware of the tax through a

survey run in Porto (Portugal). The final incidence effect has been analyzed in a few papers.

For example, Bonham and Gangnes (1996) found that a tourist tax introduced in Hawaii was

entirely shifted onto consumers. The impact found on hotel revenues is however minimal,

suggesting that the demand is quite inelastic. Aguiló et al. (2005) estimate the elasticity of

the demand for tourism from foreign tourists in the Balearic Islands, and quantify the drop

in tourist arrivals induced by an increase in the tax, concluding that a tax of 1 Euro per

tourist per day would lead to a decrease in annual visitor arrivals of 117,000 to the region.

Candela et al. (2013) analyze the introduction of the tourist tax in some tourist destinations

in Italy in the province of Rimini and estimate that a relevant reduction in tourism flows

is observed in Riccione due to substitution effects towards a neighboring municipality (i.e.

Misano), whereas no effect emerges in the case of two adjoining jurisdictions (i.e. Rimini and

Cattolica). Biagi et al. (2017) estimates the impact of the introduction of the tourist tax in

a municipality in Sardinia (i.e. Villasimius). They found a small decline in domestic demand

for tourism and no effect for international tourism. These aspects make it challenging for

municipalities to optimally determine the amount of the tax, as they have to maximize tax

revenues while trying to mitigate negative side-effects (Schubert, 2010). In this regard, online

ratings provide a unique data set for investigating the perception of taxes among costumers.

The role of consumers’ reviews on online platforms and social media in various markets for

goods and services has received a strong attention in the economic literature in the last

period, due to the growing importance of this type of channel for conveying information

among consumers. Vermeulen and Seegers (2009) show that for hotels, exposure to online

reviews improves their performance and positive reviews have major beneficial impact. Chen

et al. (2016) show that an higher review quality, measured by the average ratings posted

on TripAdvisor, significantly increases the economic performance of the hotels, measured

by their occupancy ratio. On the opposite side, a lower average rating damages hotels’

performance. Xiang and Gretzel (2010) highlights the growing importance played by online

platforms in the online search made by tourists when planning their travels. As online ratings

have become a crucial component in the accommodation sector, a large number of studies

have focused on what factors influence online ratings most. Besides obvious factors related to

the quality of the service provided by hotels (see Ho et al., 2020), the extraordinary amount
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of data has allowed researchers to focus on possible determinants which are usually not taken

into account. See, for instance, Gao et al. (2018), that look at how cultural factors such as

“power distance” are reflected in ratings posted on TripAdvisor. Finally, Wolf et al. (2020)

study the relationship between consumers’ satisfaction and the price paid for the service,

suggesting a “money for the value effect”: everything else equal, online ratings decrease with

the price.

To the best of our knowledge no paper has yet investigated the impact of taxes on online

ratings. Moreover, the occupancy tax constitutes an interesting example of a specific tax,

as the amount to be paid by tourists only depend on the quantity of the service consumed

(the number of overnight stays) and only indirectly on the price, as the tax is allowed to

vary across hotel categories. Our paper is thus linked to the literautre that compares the

allocative effects of specific vs ad valorem taxes. For Example, Denicolò and Matteuzzi

(2000) shows that ad valorem taxes are superior in a monopolistic competition setting where

firms compete à la Cournot. Wang et al. (2018) shows that this could not be the case if firms

are heterogeneous in both their cost functions and in the quality of the service offered. Our

analysis shows clearly that even if it is a specific tax, it is the degree to which the tax weights

on the price of the stay that matters for driving consumers (dis)satisfaction, suggesting new

strategies for the optimal setting of tax rates by local authorities.

City Hotel 1 star Hotel 2 stars Hotel 3 stars Hotel 4 stars Hotel 5 stars Total

Roma 12 57 192 177 29 467

Milano 7 19 34 27 8 102

Firenze 6 19 46 24 7 95

Napoli 2 1 13 18 0 34

Rimini 6 36 134 19 0 195

Total 33 132 419 265 44 893

Table 1: Number of hotels observed for each category in each city.
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3 Data

We scraped all the reviews for accommodation facilities5 posted on TripAdvisor from 2011

to 2019 for five Italian cities: Rome, Milan, Naples, Florence and Rimini, gathering a data

set of approximately 400.000 reviews6. We chose these cities since they are located in the

first places in the ranking of Italian cities that collect most revenues from the tourist tax. In

order to address our research question, we firstly matched each review in the sample to the

level of the tourist tax applied at the time of the visit reported in the review. We observed

the year and month of the visit, therefore by knowing the category of the facility, we could

merge our sample with official data from the municipalities (see Table 2 for a record of tourist

tax rates over time). This procedure was possible since TripAdvisor reports both the type

of facility (i.e. an hotel or a Bed and Breakfast) and the number of stars of the hotel. The

former information is self-declared, while the latter is provided to TripAdvisor from a third

party. An issue arise since many of the facilities which identify as B&Bs on TripAdvisor are

often hotels, according to the categorization implemented by the Italian law. For this reason

we re-categorized B&Bs which contain either the word “hotel” or “albergo” in their name

as hotels, dropping all remaining B&Bs. We are left with a dataset of 315.869 reviews from

893 different hotels. Table 1 summarize the number of hotels observed for each category in

each city. More than 50% of the hotels observed are in Rome followed by 22% of hotels in

Rimini. Almost half of the hotels are 3-stars and almost 30% are 4-stars.

Since 2011, when the national legislation allowed municipalities to levy the tax, these cities

have implemented and adjusted it in different periods of time. Furthermore, legal tax rates

have been increased several times over the period considered. Table 2 summarizes all varia-

tions in the tax imposed on a per person-per night basis in the different cities. This variation

in the legal tax rate across time and cities allows us to implement panel data techniques to

analyze the effects of change in the tax itself (see Section 5).

Even if the total number of reviews observed for each hotel varies substantially across hotels,

the average number of reviews observed for each hotel is quite high (354 reviews). As Figure

1 shows, the distribution of the number of reviews for each hotel is positively skewed with

one fourth of the observed hotels having less than 100 posts and with few hotels displaying

more than 1000 posts.

4-stars and 5-stars hotels are usually bigger and display an higher number of posted reviews
5We skipped accommodation facilities with less than 20 reviews on total.
6Reviews are written in Italian or translated automatically in Italian by TripAdvisor.
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Month City Hotel 1 star Hotel 2 stars Hotel 3 stars Hotel 4 stars Hotel 5 stars

Jan2011 Roma 0 » 2 0 » 2 0 » 2 0 » 3 0 » 3

Jul2011 Firenze 0 » 1 0 » 2 0 » 3 0 » 4 0 » 5

Jul2012 Napoli 0 » 0 0 » 1 0 » 2 0 »3 0 » 4

Sep2012 Milano 0 » 1 0 » 2 0 » 3 0 » 4 0 » 5

Oct2012 Rimini 0 » 0.5 0 » 0.7 0 » 1.5 0 » 2.5 0 » 3

Jul2013 Milano 1 » 2 2 » 3 3 » 4 4 » 5 5 » 5

Oct2013 Napoli 0 » 1 1 » 1 2 » 1.5 3 »2.5 4 » 4

Jul2014 Roma 2 » 3 2 »3 2 » 4 3 » 6 3 » 7

Apr2015 Firenze 1 » 1.5 2 »2.5 3 »3.5 4 » 4.5 5 » 5

Aug2015 Napoli 1 » 1 1 » 1.5 1.5 » 2 2.5 » 3 4 » 4

Apr2017 Napoli 1 » 1.5 1.5 » 2 2 » 2.5 3 » 3.5 4 » 4.5

Jan2018 Firenze 1.5 » 2 2.5 » 3 3.5 » 4 4.5 » 4.8 5 » 5

Jan2018 Milano 2 » 2 3 » 3 4 » 4 5 » 5 5 » 5

Jan2019 Rimini 0.5 » 0.7 0.7 » 1 1.5 » 2 2.5 » 3 3 » 4

Jul2019 Napoli 1.5 » 1.5 2 » 2 2.5 » 3 3.5 » 4 4.5 » 4.5

Table 2: Changes in the legal tax rate, measured in Euros per person per night, across cities.

(reviews of 4-stars hotels constitutes 50% of our sample, though 4-star hotels are only 30%

of the total number of hotels). We will deal with the issue of over-representativeness in our

empirical analysis, by selecting a random subsample of reviews for each hotel.

For each review the online user is posting a rating from 1 to 5, which measures his/her

satisfaction with the stay at the hotel. The overall average rating is 4.14. As usual in online

ratings, the distribution of the ratings is extremely skewed towards the highest values (see

Figure 2): 46% of the posted ratings are equal to 5 and more than 30% are equal to 4. As we

can see from the left panel of Figure 3, the average rating increases with the number of stars

of the hotel, as the average quality of the hotel increases. Moreover, the highest increase in

the rating is between 4 and 5 stars, while the variation in rating between 3 and 4 stars is

almost null.
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Figure 1: The distribution of the total number of reviews observed across hotels in the sample.

3.1 Legal tax vs effective tax

For each hotel we also observe the price-range reported by TripAdvisor, which indicates

the average price-range of a standard-double room. The right panel of Figure 3 shows how

the reported average prices varies across hotel categories. There is obviously an increasing

pattern, which is convex with respect to the number of stars, reporting a sizable increase

from 4-star to 5-star hotels and a flat pattern between 1 and 2 stars. Using this information

(which is missing for 9% of the observed hotels) we compute the effective % tax rate as the

percentage ratio of the tax amount (per person per night) over the middle value of the price

range (dividing by two as it refers to a double room). Figure 4 compares the distribution

- across hotel categories - of the legal tax rates (per person per night, on the left side) and

the effective tax rates, on the right hand side. The constructed effective tax rates mimic an

ad valorem system. As expected, official tax rates drastically increase on average with the

stars of the hotels, confirming the progressive nature of the legal tax rate. In details, the

highest increase in the legal tax rate is registered between 3 and 4 stars, followed by 1 and

2 stars. It is quite interesting, however, the observation of how the effective tax rates varies

with the numbers of stars. This aggregate pattern does not display any clear progressive

behavior, with the sound result that the median value of the % tax rate of 5-star hotels is

the lowest one. In Figure 5 we disaggregate the pattern looking on how the average tax
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Figure 2: Distribution of ratings’ value.

rates for each hotel category vary in each city in the sample, considering only 2018 data.

Interestingly, a clear progressive pattern of the % tax rate is observed only for Rimini, while

a U-shaped pattern emerges for most of the other cities. Throughout the paper, we will

compare the legal tax rates and the effective ones (% tax rates) to assess the incidence and

the distributional effect of the tourist tax on costumers.

The number of posted reviews is varying across the years, following a usage of TripAdvisor

which is varying over time. Most of the reviews (75%) have been posted between 2013 and

2017. 7 On the contrary, reviews are quite evenly spread across the months of the year, with

a slightly higher share referring to the summer period.

7In details, this is how the sample is spread across the years: 3% of reviews have been posted in 2011, 9%

in 2012, 12% in 2013, 14% in 2014, 17% 2015, 19% in 2016, 13% in 2017, 6% in 2018, 5% in 2019.
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4 Tax-mentioning reviews

In this section, we focus on tax-mentioning reviews and we start looking at how the proba-

bility of mentioning the tax in the review is related to the tax amount and the quality of the

hotel. We then analyze the impact of the occupancy tax on the average online rating and on

the average rating for each quality category of hotels. In order to identify the “tax-mentioning

reviews” we create a dummy variable that is equal to 1 for all the reviews containing the

word “tax” (“tassa/e”, “imposta/e” in Italian) and zero for the others. Overall 0.76% of the

reviews are tax-mentioning.
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Figure 6: Estimated probabilities that reviews mention the tax (logistic regression).

In details, we firstly show that the probability of a review mentioning the tax is positively

correlated with the amount of the tax itself. We run a Logit regression using the dummy

for tax-mentioning reviews as dependent variable versus the tax rate linked to that review.

We use both the legal tax rate and the % tax rate. Figure 6 depicts how the estimated

probability varies with the tax rate, reporting the results of the legal tax rates on the left

hand side and the results of the % tax rates on the right hand side. In both specifications

we observe a clear increasing pattern, which is more pronounced when using the % tax rate.

We then run the same logistic regression, using the % tax rate, distinguishing for each hotel
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Figure 7: Estimated probabilities that reviews mention the tax vs the tax rate (logistic regression run

separately for each hotel category).

category. Figure 7 displays how the predicted probability of mentioning the tax varies with

tax rates. The slope of this relationship is clearly decreasing as we move into higher-quality

categories, suggesting that customers of high-quality hotels are responding less strongly to

increases in the tax rate. These results suggest that costumers from low quality hotels are

more sensitive to tax increases than high-quality costumers.

We then look at how mentioning the tax in the review is reflected on the online ratings,

finding that the rating of the reviews mentioning the tax is on average almost 20% lower

than the rating of the remaining reviews (from 4.14 to 3.34, see Figure 8). We go further

in the investigation, distinguishing the different reasons of complaining and their incidence

on the ratings. We read all the reviews mentioning the tax (which are approximately 2000)

and disentangle three reasons of complaining: the high amount paid for the tax (24% of

tax mentioning reviews), the use of cash as tool of payments instead of ATM/credit cards

(6%), the lack of information about the existence of the tax that is revealed only at the

time of payment (25%) 8. The strongest negative effect on the rating is due to the lack of

information about the tax, which lowers the rating by 27% (from 4.14 to 3.04), followed by
8The remaining tax reviews are simply mentioning the tax without complaining about it.
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Figure 8: Average rating of reviews not mentioning the tax (0) and mentioning the tax (1).

the use of cash, that records a 21% decrease ( i.e. from 4.14 to 3.25%) and the amount of the

tax (less 18% , from 4.14 to 3.38). However also the subsample of the reviews that simply

reports the tax without complaining about it registers a 16% lower score.

We then look at how the magnitude of the discontent embedded in tax-mentioning reviews

varies across different hotel categories. This magnitude can be inferred from the difference

between the average rating of tax-mentioning reviews versus the overall average rating. As

we can see from Table 3 the negative effect of mentioning the tax on the rating is decreasing

in the number of stars9, and it is mainly concentrated on 2-star hotels (-1.137 in ratings)

and 3-star hotels (-0.825). This confirms a decreasing negative effect of the tax as we move

into high-quality (the negative effect of the tax on the ratings for 4 and 5-star hotels is below

the average, respectively -0.70 and -0.672).

These results allow us to draw some preliminary conclusions about how the tourist tax

negatively affect the experience of tourists. The share of tourists complaining for the tax is

relatively higher in low-quality hotels. This result is intuitive, as these low-income consumers

are likely more watchful about their expenses. An unexpected tax has thus significant effects

on their valuations of their stays. Nonetheless, the tax on these hotels is also lower, though

evidently not lower enough to compensate the higher attention devoted to the price paid for

the accommodation. When taking into account the extent to which these complaints are

reflected in a lower rating of the reviews, most significant negative effects are found in 2 and
9With the exception of 1-star hotels, where the coefficient is not significant.
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ALL Hotel 1 star Hotel 2 stars Hotel 3 stars Hotel 4 stars Hotel 5 stars

Tax-mentioning -0.790*** -0.524* -1.137*** -0.825*** -0.701*** -0.672***

(0.0281) (0.2215) (0.1127) (0.0488) (0.0367) (0.1513)

NT 315869 3997 20584 110181 156658 24449

Table 3: Difference in average ratings of tax-mentioning reviews with respect to overall average, for full

sample and for each category separately. * p<0.05, ** p<0.01, *** p<0.001. Robust standard errors in

parenthesis.

3-star hotels (Table 3).

5 Tourist tax and ratings of reviews

In the previous section, we have shown results on the linkages between tax mentioning

reviews, the amount of the tax and the average rating overall and by category. Though

these results are interesting and shades some light on the reaction of online reviewers to

higher tax rates, it refers only to a small percentage of the total number of reviews. In other

words, the effect found could be limited to a small percentage of tourists which are both

uninformed about the tax or very attentive about their expenses. A natural question to ask

then is whether the negative effect of the tax on reviews could be also found when taking

into account the whole sample of reviews, indifferently from whether the tax is mentioned or

not in the review. In order to tackle this issue, we would ideally compare two hotels which

are perfectly equal in terms of all their characteristics but that only differ with respect to the

tourist tax. If the hotel with higher tax was displaying a significantly lower average rating

in the reviews received, then the tax effect on online reviews would have been disentangled.

To answer this question we run a random effects logit model of the ratings on the tax rate.

Following the standard methodology used when using online ratings, we treat the rating

variable as a dummy variable that is equal to 1 if the rating is 5 and 0 if the rating is less

than 5. This transformation of our dependent variable mirrors the main variability of the

rating variable, as its distribution is extremely skewed towards the 5 value (see Figure 2). In

Appendix A, we perform a robustness check of our methodology, repeating the analysis on

the full range of possible values of ratings through the implementation of an ordered-logit

model: we show that results are unchanged. In order to avoid biases in the representativeness
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Figure 9: Estimated probabilities of ratings being equal to 5 from the logistic regression on the tax rate

(legal tax rate, per person per night, on the left, % tax rate on the right). Vertical bars show 90% confidence

intervals.

of the sample, in the following analysis we randomly select, for each hotel, a maximum of 200

reviews, thus shrinking the sample size to 135,260 observations. This random subsampling

procedure helps not only to have a more balanced panel but also to ease the computational

burden of the estimation required for the random-effects-logit algorithm. Without this selec-

tion, the sample would give too much weight to the few hotels with a lot of reviews, inducing

a sample selection bias. This bias arises because in these hotels it is high the probability

that managers invite reviewing costumers expected to have a good opinion of the hotel stay,

inflating the rating score.

The logit model estimates the probability of observing a positive outcome (Rating is equal

to 5), denoted by ph,i, for the ith reviews belonging to hotel h:

ph,i = ey∗
h,i

1 + ey∗
h,i

(1)

where y∗
h,i is the dependent variable of a linear model:

y∗
h,i = α+ βTaxRateh,i + πXi,h + uh + εi,t (2)

πXi,h = ψPriceh +
∑

j

γjDTypeh +
∑

k

δkDY earh,i +
∑
m

τmDMonthh,i +
∑

l

φlDCityh (3)
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Figure 10: On the y-axis the estimated difference in probability P̂ (Rating = 5/T ax rate = 10%) −

P̂ (Rating = 5/T ax rate = 1%) is depicted, for different values of the price of a standard room. Vertical red

bars denote 90% confidence intervals.

We study two scenarios: firstly we consider the case in which the explanatory variable of

interest is the legal tax rate, and secondly we assess the analysis on the % tax rate. In both

scenarios, we use the same set of control variables: the average price of the hotel (Priceh),

the year (using the dummy variable DY earh,i) and the month (DMonthi,h) in which the

reviewer has visited the hotel, the city of the hotel (DCityh) and the star-category to which

the hotel belongs (DTypeh).

Our identification strategy relies on the assumption that β is constant across cities. This

allows us to have enough variation in the tax across time and cities, which would not be the

case if we were focusing on single cities. In fact most of them have changed the legal tax

rate only once or two in the time span of the sample (see Table 2).

In Appendix B, we show the full list of estimated coefficients from the logit regression, while

here we focus only on our main variable of interest: the tax rate. Figure 9 displays how

the estimated probability of posting a rating equal to 5 is varying with tax rates in the two

scenarios. Vertical bars show 90% confidence intervals. On the left hand it is assessed the

case of the legal tax rate, which in the graph is allowed to range from 1 Euro to 10 Euros. In

this case, the relationship between the estimated probability of posting a rating equal to 5

and the tax amount is completely flat. Once the % tax rate is considered, instead, it emerges
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Figure 11: Estimated probabilities of rating being equal to 5 versus the tax rate, across hotel categories.

Vertical bars denote 90% confidence intervals.

a clear negative pattern: a tax rate increasing from 1% to 10% reduces the probability of

posting a 5-rating of about 4%. This evidence states clearly that what matters for tourists’

satisfaction is the degree to which the tax weights on the price, not its absolute value.

It is interesting to understand whether the estimated negative effect varies across the quality

of the hotel observed. We expect customers of cheap hotels to be more sensitive to increases

in the tax. To verify this hypothesis we run the logit model in equations (1)-(3) by adding

an interaction term between the % tax rate and the observed average price of the hotel, thus

letting the β coefficient in Equation (2) to vary with the price. We obtain the results shown

in Figure 10, where we can see the estimated difference between the probability of posting

a rating 5 when the tax rate is 10% and the probability of posting a rating 5 when the tax

rate is 1%. This estimated difference in probabilities is displayed for several price ranges,

reported on the x-axis. These results confirm our hypothesis: the negative effect produced

by the higher tax rate is concentrated in the hotels with an average price (for a double room)

lower than 100 Euros, while the effect is not significant for more expensive hotels. These

results provides further evidence on the fact that customers reacting more strongly to tax

rates are those visiting low-price hotels.
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Figure 11 shows instead how the estimated relationship varies across hotel categories. A

significant negative effect is found only for 3-star hotels where the probability of having a

5 rating decreases by 6%, while it is absent for 5-star hotels confirming the previous results

that costumers of high quality hotels are insensitive to the current level of occupancy taxes.

6 Conclusion

We have analyzed the effect of occupancy taxes on tourists’ assessments about the quality

of their stays at hotels, by exploring the impact of different tax rates on online ratings

posted in TripAdvisor. Our data set contains more than 300 thousands reviews, covering

the whole history of online posts on hotels of five major Italian cities (Rome, Milan, Naples,

Florence and Rimini), from the introduction of the tax in 2011 until 2019. Tax rates changed

frequently in the period and exploiting this variation across and within hotels allow us to

use a random-effects panel logit model.

We firstly focused on tax mentioning reviews. Even if these reviews are increasing with the

tax rates, the slope of this relationship is decreasing with hotel stars, suggesting a weaker

reaction of customers of high-quality hotels to increases in the tax rate. We go further

in the analysis and show that tax-mentioning reviews display a 20% lower rating that the

other reviews. The most negative effect is concentrated on 3-star hotels and it is absent

in 5-star hotels. We disentangle the different sources of complaining, finding that lack of

communication and cash payment are the principal reasons of such lower ratings, with a

negative incidence of respectively 27% and 21%.

We then analyzed the ratings posted along all the reviews and conduct a random-effects-logit

regression to see whether the posted ratings are affected by the tax rates. We compare two

scenarios in which costumers react either to the legal tax based on hotel stars or to the ad

valorem tax on the room price. No effect is found on the legal tax rates, showing that what

matters for customers’ satisfaction is the weight of the tax on the price, i.e. the ad valorem

tax. We estimate a 4% decrease in the probability of getting a review equal to 5 as the

percentage tax rate goes from 1% to 10%. By allowing the effect to vary with the average

price charged by hotels, we see that the negative effect is concentrated in cheaper hotels,

where a standard room costs less than 100 Euros.

Our results are important both for firms operating in the tourist sector and for the public

authority. Since the lack of information is the principal reason of the lower score for tax
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mentioning reviews, hotel managers should be careful to advertise the existence of the tax

and pursue transparent communication strategies. Current policies on tourist tax are based

on calibrating legal tax rates in order to balance the need of financing local budgeting and

the need of maintaining the competitiveness of the local destination. Across Europe, tourist

tax rates are usually set on a per-person-per-night basis and are allowed to vary across hotel

categories. We show that actually what matters for costumers is the weight of the tax on the

price of the stays. As a consequence the actual tax system can create distortions as the hotels

trying to keep a low price are penalized by an higher incidence of the tax. This suggests

that local authorities should try to change the occupancy tax system and to introduce an

ad valorem tax system, in which they are able to calibrate the tax rates considering their

incidence on the price of the stay. In our sample, we show also that high-star costumers are

almost insensitive to the level of the actual tax rates, whose incidence on price stays is lower

that one-star hotels. Our results suggest that an increase in the percentage tax rate of high

quality hotels should results in equity and efficiency gains for local jurisdictions, leading not

only to increasing tax revenues but also to a more equal distribution of the tax burden.
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A Ordered logit regressions

In this section we repeat the analysis made in Section 4 by using a random-effects-ordered-

logit model. This methodology allows us to take into account the full discrete distribution of

our dependent variable. In fact online ratings range from 1 to 5, but it is not reasonable to

assume that the distance, in terms of tourist’s satisfaction, from a rating of 1 to a rating of 2

equals the distance from 4 to 5. Ordered logit allows to account for this possible asymmetry

in the measurement scale embedded in online ratings. By using a random effects model we

account for possible unobserved hotel-level components which can influence our dependent

variable.

The ordered-logit model can be represented as a latent-variable model. Let us call yh,i the

ith rating posted about hotel h, with yh,i ∈ {1, 2, 3, 4, 5}. Let us define y∗
h,i as the continuous

latent variable which maps to yh,i according to:

yh,i =



1 if y∗
h,i ≤ κ1

2 if κ1 < y∗
h,i ≤ κ2

...

5 if κ4 < y∗
h,i

(4)

where κ1, κ2, ... are parameters to be estimated. The latent variable y∗
h,i is assumed to be a

linear function of all the covariates:

y∗
h,i = α+ βTaxRateh,i + πXi,h + uh + εi,t (5)

πXi,h = ψPriceh +
∑

j

γjDTypeh +
∑

k

δkDY earh,i +
∑
m

τmDMonthi,h +
∑

l

φlDCityh (6)

Figure 12 displays how predicted probabilities associated to each value of the rating varies

with the tax rates, which in the graph are allowed to range from 1% to 5%. Vertical bars

show 90% confidence intervals. We estimate a negative correlation between the probability

that ratings take value 5 and the tax rate. The correlation is instead positive for all the

other possible values of the ratings (from 1 to 4). This result confirms the evidence of a

negative effect of higher tax rates on ratings, if we consider all ratings below 5 as indicating

a negative outcome, though of different magnitude.

Figure 13 shows the same results when the official tax amount is used as regressor in

place of the computed tax rate. No significant effect is found is this case.

Figure 14 shows how the estimated probabilities of ratings being equal to 5 are affected

by the tax rate across the different hotel categories. These results are obtained by running
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Figure 12: Estimated probabilities for each value of ratings resulting from the logistic regression versus the

tax rate. Vertical bars show 90% confidence intervals.

separate logit regressions for each hotel category. The Figure shows that the negative effect is

large significant for 3-stars hotels, while it completely disappears for 5-star hotels. For 3-star

hotels, which constitute the large majority of hotels in Italy, we estimate a 5% reduction in

the probability of getting an online rating equal to 5 as the tax rate goes from 1% to 5%.

We then let the β coefficient in Equation (5) to vary with the price. Figure 15 shows the

results. We plot the difference between the estimated probability of having a rating equal

to 5 when the tax rate is 5% versus the probability of having a rating equal to 5 when the

tax rate is only 1%. This difference is shown for different levels of the price of a room. The

estimated pattern is very clear: as the price of a room increases the negative effect on online

ratings gets weaker. For prices of 100 Euros or higher, the effect is not significant anymore,

confirming the results found above.
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Figure 13: Estimated probabilities for each value of ratings resulting from the logistic regression versus the

tax amount in Euros (per person per night). Vertical bars show 90% confidence intervals.

Figure 14: Estimated probabilities of rating being equal to 5 versus the tax rate, across hotel categories.
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Figure 15: On the y-axis the estimated difference in probability P̂ (Rating = 5/T ax rate = 5%) −

P̂ (Rating = 5/T ax rate = 1%) is depicted, for different values of the price of a standard room. Verti-

cal red bars denote 90% confidence intervals.
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B Full results

Table 4 shows the full results from the estimation of the random effects logistic model ex-

plained in Section 5 (see equations from (1) to (3)). The Table reports the estimated odd

ratios. An odd ratio greater (smaller) than one implies a positive (negative) effect of the

regressor on the probability of a positive outcome, i.e. that the rating is equal to 5.

Models (1) and (2) differ only in the relevant variable used for measuring the tax burden,

which is the legal tax rate (on a per person per night basis) in model (1) and the % tax rate in

model (2). The coefficients related to these two variables are extensively discussed in Section

5. In this Appendix we take a look also at the estimated coefficients on the other control vari-

ables. Regarding the hotel categories, a positive and significant coefficient is estimated only

for 4-stars and 5-stars hotels (1-star hotel is the reference category). Nonetheless, we can

see that: (i) the estimated odd ratios are all greater than 1, which means that all categories

display a better conditional rating compared to the 1-star category; (ii) the estimated odd

ratios are increasing with the number of stars, suggesting a monotonic relationship between

the number of stars and the conditional probability of receiving a rating equal to 5.

By looking at the estimated odd ratios on the dummies referring to the year in which the

reviewer has visited the hotel, we observe an increasing trend over the years: more recent

reviews display an higher conditional probability of having a rating equal to 5.

Among the cities in the sample, only for Milano and Rimini we observe a significant differ-

ence with respect to the reference (Firenze), which display respectively a lower and higher

conditional probability.

As expected, the price variable, being very much correlated with the unobserved quality of

the hotel, has a positive impact on the estimated probability of having a rating equal to 5.

The coefficients associated to the month dummies have not been included in the Table for

space purposes, but the estimated seasonal effects are not significant for almost all months,

except for May and October, for which we estimate a negative impact, and for August, for

which we observe a positive impact.
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(1) (2)

Legal tax rate 0.9998

(0.9890)

% tax rate 0.9802∗∗

(0.0064)

Type=2-stars hotel 1.0422 1.0537

(0.8262) (0.7752)

Type=3-stars hotel 1.2654 1.2967

(0.1776) (0.1237)

Type=4-stars hotel 1.4403∗ 1.5140∗

(0.0480) (0.0190)

Type=5-stars hotel 2.2800∗∗ 2.4607∗∗∗

(0.0027) (0.0007)

Year=2012 1.0687 1.0844

(0.1868) (0.1062)

Year=2013 1.0934 1.1262∗

(0.0920) (0.0238)

Year=2014 1.1817∗∗ 1.2508∗∗∗

(0.0036) (0.0001)

Year=2015 1.1374∗ 1.2335∗∗∗

(0.0399) (0.0006)

Year=2016 1.2217∗∗ 1.3262∗∗∗

(0.0023) (0.0000)

Year=2017 1.3170∗∗∗ 1.4331∗∗∗

(0.0000) (0.0000)

Year=2018 1.3555∗∗∗ 1.4764∗∗∗

(0.0000) (0.0000)

Year=2019 1.4596∗∗∗ 1.6003∗∗∗

(0.0000) (0.0000)

City=Milano 0.5312∗∗∗ 0.5372∗∗∗

(0.0000) (0.0000)

City=Napoli 1.1047 1.0666

(0.5543) (0.6973)

City=Rimini 1.8338∗∗∗ 1.7174∗∗∗

(0.0000) (0.0000)

City=Roma 1.1689 1.1919

(0.1768) (0.1234)

Avg. price 1.0040∗∗∗ 1.0036∗∗∗

(0.0000) (0.0000)

NT 126476 126476

Odds ratio p-values in parentheses

∗p < 0.05, ∗∗p < 0.01, ∗∗∗p < 0.001

Table 4: Estimated odd ratios. Random effects logit regressions.
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