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Abstract

This paper investigates whether sustainability performance, measured through
environmental, social, and governance (ESG) indicators, is reflected in digital reputation
signals on tourism platforms at the city level. Destination managers and public institutions
increasingly rely on ESG-based metrics to evaluate sustainability. However, reputation systems
on digital tourism platforms—such as ratings, reviews, and rankings—remain largely driven by
perceived service quality and popularity. This disconnect may reduce transparency and limit
the ability of platform-based demand to support sustainable destination governance. Using a
pilot empirical design, the study links publicly available ESG indicators for fifteen tourism
cities with platform-based reputation measures derived from attraction ratings and review
volumes on TripAdvisor. The analysis examines relationships between ESG indicators and
digital reputation signals, as well as differences across ESG dimensions and between evaluative
indicators (average ratings) and visibility indicators (review volume). The results show that
environmental and social indicators are modestly associated with perceived destination quality,
while governance indicators are more strongly related to platform visibility. These findings
provide preliminary empirical evidence on the ESG-reputation relationship and highlight the
potential relevance of integrating sustainability indicators into digital tourism reputation
systems.
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1. Introduction

The emergence of digital tourism platforms has significantly transformed destination
visibility and tourist decision-making processes. Reputation systems embedded in these
platforms, such as ratings, reviews, and algorithmic rankings—function as key signals of
quality and trust, influencing destination competitiveness and market outcomes in global
tourism markets [1-3]. Although these mechanisms were originally designed to support
engagement optimization and commercial performance, they increasingly operate as informal
governance structures that shape how destinations are perceived and selected within digital
tourism ecosystems [4].

At the same time, sustainability and responsible tourism development have become
central priorities in destination management and public policy. Environmental, social, and
governance (ESG) indicators are widely used by governments, international organizations, and
institutional stakeholders to assess long-term sustainability performance and guide tourism
development strategies [5—7]. These sustainability metrics aim to integrate tourism growth with
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environmental protection, social well-being, and effective governance practices. Recent
research also emphasizes the growing importance of digital development processes and risk-
oriented approaches in shaping contemporary digital ecosystems and governance environments
[26, 27].

Despite this growing institutional emphasis on sustainability, ESG-based evaluations
remain largely disconnected from the user-facing reputation systems embedded in digital
tourism platforms. While platform reputation systems primarily reflect popularity and
perceived service quality, they rarely capture broader environmental and social impacts
associated with tourism activity [2, 8]. This disconnect creates a gap between institutional
sustainability assessment and platform-mediated reputation formation.

To address this gap, the present study investigates whether sustainability performance,
captured through ESG indicators, is associated with observable reputation signals on digital
tourism platforms at the city level. Using a pilot data approach, the research links publicly
available ESG indicators for selected tourism cities with platform-based reputation measures
derived from user-generated evaluations. By empirically exploring the relationship between
sustainability indicators and digital reputation signals, the study provides initial evidence on the
potential integration of ESG-informed evaluation into platform reputation systems.

Recent empirical studies have examined the role of online reputation systems in shaping
tourism demand and destination competitiveness, highlighting the influence of user-generated
ratings and reviews on tourist decision-making [1-3, 8]. At the same time, a growing body of
research has focused on sustainability and ESG-related indicators in tourism, emphasizing the
importance of environmental quality, social conditions, and governance for long-term
destination performance [5-7, 11-15]. However, empirical studies that directly link
sustainability performance with platform-based reputation signals remain limited [13—17]. This
study contributes to bridging this gap by providing an initial empirical examination of the
relationship between ESG indicators and digital reputation at the city level.

Digital tourism platforms have become central infrastructures in contemporary tourism
ecosystems, facilitating information exchange, shaping destination visibility, and influencing
travel decisions worldwide [1, 8-10]. These platforms rely heavily on reputation systems based
on user-generated ratings, reviews, and rankings to evaluate the trustworthiness, quality, and
popularity of tourism destinations [2, 11-13]. However, the design of these reputation systems
is primarily driven by visibility dynamics and market coordination, and they often face
challenges related to transparency, credibility, and the potential manipulation of reviews [2, 9,
14-17].

At the same time, the increasing importance of Environmental, Social, and Governance
(ESQG) principles in tourism policy and destination management has transformed how tourism
systems are evaluated. Sustainability frameworks increasingly rely on indicator-based
approaches to measure environmental pressures, social well-being, governance quality, and
long-term resilience of tourism destinations [18-23]. Despite the expansion of ESG-oriented
evaluations, their connection to digital tourism platform reputation mechanisms remains poorly
understood.

This lack of integration creates a structural governance gap. Reputation signals visible
to travelers do not necessarily reflect the sustainability performance of destinations, while
sustainability assessments used by institutions rarely translate into user-facing decision
environments where tourism demand is formed in real time [18, 19, 24, 25]. Consequently,
platform-mediated tourism demand may reinforce short-term popularity rather than long-term
sustainable development.

Therefore, this study addresses the research question of whether measurable
relationships exist between ESG-related sustainability indicators and online reputation signals
in digital tourism platforms. By examining this relationship through a pilot empirical design at
the city level, the study aims to provide an initial analytical basis for integrating sustainability
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performance into platform-based reputation systems and strengthening the governance role of
digital tourism platforms in supporting sustainable destination development.

2. Experiments
2.1. Conceptual Model and Hypotheses

This study examines whether city-level sustainability performance, captured through
Environmental, Social, and Governance (ESG) indicators, is reflected in observable online
reputation signals on digital tourism platforms. Sustainability-related attributes such as
environmental quality, safety conditions, and governance effectiveness may influence visitor
experience and, consequently, user-generated evaluations of destinations.

However, reputation systems on digital tourism platforms are also shaped by visibility
dynamics, popularity effects, and platform attention mechanisms. As a result, sustainability
performance may not necessarily translate directly into a stronger digital reputation without
explicit integration into platform evaluation systems.

Based on this reasoning, the study proposes the following hypotheses:

e H1 (overall association): Cities with higher overall ESG performance exhibit stronger
online reputation on digital tourism platforms.

e H2 (dimension heterogeneity): The relationship between sustainability performance
and online reputation differs across ESG dimensions (Environmental, Social, and
Governance).

e H3 (signal-type heterogeneity): ESG performance relates differently to evaluative
reputation signals (e.g., average attraction ratings) and visibility-based signals (e.g.,
review volume).

2.2 Data and Sample
2.2.1 Unit of analysis and sampling strategy

The unit of analysis in this study is the city. A pilot sample of 15 tourism cities was
selected using a purposive-variation approach in order to capture differences in destination
visibility, tourism maturity, and regional context. The final sample includes Paris, Rome,
Dubai, Barcelona, Athens, Krakow, Vienna, Baku, Tbilisi, Yerevan, Samarkand, Astana,
Istanbul, Cairo, and Marrakech.

The sample combines globally established destinations with emerging or regionally
prominent tourism cities, thereby increasing variation in both online reputation indicators and
sustainability-related conditions. This diversity enables an exploratory comparison of
destinations with different levels of digital tourism visibility. The selection of cities follows a
purposive sampling strategy aimed at maximizing variation across key dimensions relevant to
the study. Specifically, the sample includes cities with different levels of tourism intensity
(highly visited global destinations versus emerging or regionally significant cities), varying
degrees of digital platform visibility (as reflected in review activity), and diverse geographic
and institutional contexts. This approach allows the study to capture heterogeneity in both
sustainability conditions and online reputation signals, which is necessary for exploring
potential relationships between ESG performance and platform-based visibility and evaluation.
The inclusion of both globally dominant and less internationally visible destinations enables
comparison between cities with high platform visibility and those with lower digital
prominence.

2.2.2 ESG indicators and data sources

City-level sustainability performance is measured using publicly available ESG-related
data. It is operationalized using three comparable indicators: environmental quality (proxied by
the Numbeo Pollution Index), social conditions (proxied by the Numbeo Safety Index), and
governance effectiveness (derived from the World Bank Worldwide Governance Indicators).

68



UNEC Journal of Computer Science and Digital Technologies, vol.2, Ne.1, 2026

For each city, the following indicators are recorded:

e Environmental (E) — environmental quality indicators related to urban

environmental conditions, proxied through pollution-related measures.

e Social (S) — indicators reflecting safety and social well-being within the city

environment.

e Governance (G) — institutional quality indicators reflecting governance

effectiveness and administrative performance.

To maintain comparability across cities, the study uses indicators that are consistently
available across all observations. All variables were collected for the closest available time
period.

Environmental data were obtained from the Numbeo Pollution Index (2026 edition),
which provides comparative measures of urban environmental quality across cities. Social
indicators were derived from the Numbeo Safety Index, reflecting perceived safety and social
conditions. Governance indicators were obtained from the World Bank Worldwide Governance
Indicators (WGI), specifically the government effectiveness measure, which captures
institutional quality and administrative performance.

2.2.3 Platform reputation indicators and data sources

Online reputation is measured using data extracted from TripAdvisor, one of the largest
global digital tourism platforms. City-level reputation is operationalized through attraction-
level user-generated data aggregated to the city level.

For each city, the data collection procedure follows a standardized process:

1. Open the city page on the selected tourism platform.

2. Navigate to “Things to Do” — ““Attractions.”

3. Apply the same sorting rule for all cities.

4. Select the top 10 attractions for each city.

5. Record for each attraction:

- the average rating scores
- the total number of reviews.

The selection of the top 10 attractions for each city ensures consistency and
comparability across observations, allowing reputation measures to be constructed using a
standardized subset of highly visible tourist sites. These attraction-level observations are
aggregated into city-level indicators representing an overall destination reputation on the
platform.

The data were collected from TripAdvisor using the Traveler Favorites ranking filter on
15 March 2026.

2.3 Variable Construction
2.3.1 ESG measures

To enable comparability across cities, the environmental, social, and governance
indicators are standardized before aggregation. Standardization allows variables measured on
different scales to be combined into a unified sustainability index.

For each city i, the study constructs the following indicators:
e Environmental score: E 1
e Social score: S i
e Governance score: G i
An overall sustainability index is calculated as the arithmetic mean of the three dimensions:

ESG i=(E i+S i+G i)/3 (1)

This composite indicator represents the overall sustainability performance of each city
and serves as the primary explanatory variable in the empirical analysis.
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2.3.2 Reputation measures

Using attraction-level ratings and review counts for each city, the study constructs two
city-level indicators capturing different dimensions of digital tourism reputation.
Mean attraction rating (evaluative signal)
This indicator measures the average perceived quality of the city’s most prominent attractions:

RatingMean i=(1/K)*xZ (j=1toK)r ij (2)

where K = 10 represents the number of attractions considered for each city and r ij denotes
the rating of attraction j in city i.

Log-transformed review volume (visibility signal)

Review counts are used as a proxy for platform attention and digital visibility. First, the total
number of reviews across the selected attractions is calculated:

ReviewTotal i=2% (j=1to K) c ij 3)

where c_ij represents the number of reviews for attraction j in city 1.
Because review counts are typically highly skewed across destinations, a logarithmic
transformation is applied:

ReviewLog i=In (1 + ReviewTotal i) 4)

This transformation reduces the influence of extremely popular destinations and improves
comparability across cities.

2.4 Empirical Strategy

The empirical analysis is designed as a pilot quantitative test of the relationship between
sustainability performance and digital tourism reputation. The objective is to identify
preliminary statistical associations between ESG indicators and platform-based reputation
signals.

The empirical strategy proceeds in three stages.

2.4.1 Descriptive analysis

The analysis begins with descriptive statistics for all variables in the dataset. Mean
values, standard deviations, and minimum and maximum values are calculated to summarize
variation across the sampled cities and identify potential outliers.

Table 1 presents the descriptive statistics for all variables.

2.4.2 Correlation analysis

The second step examines pairwise relationships between sustainability indicators and
reputation measures. Correlation coefficients are calculated between:
e the composite ESG index and reputation indicators
e cach ESG dimension (E, S, and G) and reputation indicators
This step provides initial evidence on whether sustainability performance is associated
with digital reputation signals.
Table 2 reports the correlation matrix between ESG indicators and reputation variables.

2.4.3 Regression analysis

To examine these relationships more formally, the study estimates linear regression
models with city-level reputation indicators as dependent variables.

First, the analysis evaluates the association between the composite ESG index and
destination reputation:

Rep i=a+P1 ESG i+¢ i (%)

Second, the analysis decomposes sustainability into its individual components:
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Rep i=a+BEE 1+BSS i+BGG i+e i (6)

where the dependent variable Rep i represents either:
e RatingMean i (average attraction rating), or
e ReviewLog i (log-transformed review volume)

These models allow the study to assess whether sustainability performance and its
individual dimensions are associated with variation in digital tourism reputation across cities.

The regression results are reported in Table 3.

To ensure methodological clarity, the analysis combines descriptive statistics,
correlation analysis, and linear regression techniques. Correlation analysis is applied to assess
the direction and strength of associations between ESG indicators and reputation measures.
Linear regression models are then used to estimate the magnitude of these relationships and to
examine how overall ESG performance and its individual components (E, S, G) contribute to
variation in digital tourism reputation across cities.

Given the exploratory nature of the study and the limited sample size, the analysis is
intended to provide preliminary evidence rather than generalizable conclusions.

3. Results and discussion
3.1 Descriptive statistics

Table 1 presents descriptive statistics for the variables used in the empirical analysis.
The average attraction rating across the sampled cities is relatively high (mean = 4.50),
indicating generally positive evaluations of major tourism attractions on digital platforms.
Variation in average ratings is limited (SD = 0.14), suggesting relatively homogeneous
evaluations across destinations.

In contrast, review volume shows greater dispersion. The logarithm of total reviews has
a mean of 11.18 and ranges from 8.22 to 13.23, indicating substantial differences in platform
visibility among cities.

Regarding sustainability indicators, environmental performance (E) exhibits the largest
variability across the sample (mean = —61.91; SD = 17.34), reflecting differences in
environmental conditions such as pollution levels. Social indicators (S), represented by safety-
related metrics, display moderately high values (mean = 62.47; SD = 13.58). Governance
indicators (G), based on institutional effectiveness measures, show a mean of 60.43 with
comparatively lower variability (SD = 11.45).

The composite ESG index, calculated as the mean of the three dimensions, has an
average value of 20.33 and ranges from 3.03 to 45.10. Overall, the descriptive statistics reveal
substantial variation in sustainability indicators across cities, while reputation indicators,
particularly average ratings, remain relatively stable.

Table 1. Descriptive statistics

Variable Mean Std. Dev. Min Max
rating_mean 4.50 0.14 4.09 4.68

review_log 11.18 1.64 8.22 13.23
E -61.91 17.34 -90.56 -15.89
S 62.47 13.58 42 83.88
G 60.43 11.45 44.26 80.79
ESG 20.33 10.24 3.03 45.10

3.2 Correlation results

Table 2 reports pairwise correlation coefficients between reputation indicators and ESG-
related variables. The correlation between average attraction ratings and review volume is weak
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(r = 0.041), indicating that higher ratings are not necessarily associated with greater platform
visibility.

Environmental indicators show a moderate positive correlation with average attraction
ratings (r = 0.357), while social indicators exhibit a smaller positive relationship (r = 0.181).
Governance indicators display a relatively weak correlation with attraction ratings (r = 0.106).

In contrast, review volume demonstrates a strong positive correlation with governance
performance (r = 0.669), suggesting that cities with stronger governance conditions tend to
exhibit greater visibility on tourism platforms. The relationship between review volume and
environmental indicators 1s weaker (r = 0.222), while social indicators display a negative
correlation (r =—0.500).

As expected, the ESG composite index is strongly correlated with its individual
components—particularly environmental performance (r = 0.880), followed by governance (r
=0.687) and social indicators (r = 0.558). These relationships confirm the internal consistency
of the composite ESG measure.

Overall, the correlation results suggest that different sustainability dimensions may be
associated with digital tourism reputation signals in different ways.

Table 2. Correlation matrix

Variable rating_mean review_log E S G ESG
rating_mean 1

review_log 0.041 1

E 0.357 0.222 1

S 0.181 -0.500 0.225 1

G 0.106 0.669 0.580 -0.029 1

ESG 0.321 0.153 0.880 0.558 0.687 1

3.3 Regression results

Table 3 summarizes the regression estimates for the relationship between ESG
performance and digital reputation indicators.

Model 1 examines the relationship between overall ESG performance and destination
reputation measured by average attraction ratings. The results indicate a small but positive
association ( = 0.0044), suggesting that higher sustainability performance is weakly related to
higher online reputation scores. The explanatory power of the model is limited (R* = 0.103),
which is expected given the exploratory nature of the pilot dataset.

Model 2 evaluates the relationship between ESG performance and platform visibility,
measured by the logarithm of total review volume. The results show only a minimal association
(B = 0.0246), with ESG explaining approximately 2.4% of the variation in review volume (R?
=0.024).

Models 3 and 4 disaggregate ESG into its three dimensions—Environmental (E), Social
(S), and Governance (G). In Model 3, where average attraction ratings serve as the dependent
variable, environmental performance shows the strongest positive association with ratings (f =
0.00335), followed by a smaller positive effect for social indicators (f = 0.00086). Governance
indicators display a weak negative relationship (B = —0.00161). The model explains
approximately 14.9% of the variation in attraction ratings (R* = 0.149).

Model 4 examines the relationship between ESG dimensions and platform visibility.
Governance performance shows the strongest positive association with review volume (f =
0.10088), while environmental (f = —0.00791) and social (B = —0.05559) indicators exhibit
small negative relationships.

The model explains a larger share of variation in visibility outcomes (R? = 0.683),
indicating that governance conditions may be more strongly associated with tourism visibility
than other sustainability indicators. This finding indicates that institutional quality and
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governance conditions may play a more significant role in shaping tourism visibility than
environmental or social factors within platform-mediated environments. This pattern further
suggests that digital platform visibility may be more closely linked to institutional and
governance-related factors than to environmental or social conditions.

Given the limited sample size and exploratory design of the study, these findings should
be interpreted as indicative rather than definitive.

Table 3. Regression results

Model | Dependent variable ESG E S G R?
1 rating_mean 0.0044 0.103
2 review_log 0.0246 0.024
3 rating mean 0.00335 0.00086 | -0.00161 | 0.149
4 review_log -0.00791 | -0.05559 | 0.10088 | 0.683

3.4 Interpretation relative to hypotheses

Based on the empirical results, the hypotheses can be interpreted as follows.

e HI (overall association): partially supported. The regression results show a small
positive relationship between the composite ESG indicator and average attraction
ratings, although the explanatory power of the model remains limited.

e H2 (dimension heterogeneity): Supported. When ESG is decomposed into its
individual components, environmental and social indicators display small
positive associations with attraction ratings, while governance indicators show a
weak negative relationship.

e H3 (signal-type heterogeneity): Supported. Sustainability indicators relate
differently to evaluative and visibility-based reputation signals. Environmental
and social indicators appear more closely associated with perceived destination
quality, while governance indicators exhibit a stronger relationship with platform
visibility.

These results provide the basis for discussing the broader implications of ESG indicators
for digital tourism reputation systems. This study adopts a pilot design with a limited sample
size to provide initial exploratory evidence. The findings are not intended to be generalizable
but rather to establish a preliminary analytical framework for future large-scale research.

4. Conclusion

This study examined whether sustainability performance, measured through
Environmental, Social, and Governance (ESG) indicators, is reflected in digital reputation
signals on tourism platforms at the city level. Using a pilot dataset of fifteen international
tourism destinations, the analysis explored the relationship between ESG indicators and
platform-based reputation measures derived from attraction ratings and review volumes.

The results suggest that the relationship between sustainability performance and digital
tourism reputation is complex and heterogeneous. Environmental and social indicators appear
to show modest positive associations with perceived destination quality, while governance
indicators display a stronger relationship with platform visibility measured through review
volume. At the same time, the explanatory power of the models remains limited, indicating that
digital reputation on tourism platforms is influenced by multiple factors beyond sustainability
performance alone.

These findings provide preliminary empirical evidence that sustainability-related
conditions may influence different dimensions of digital tourism reputation. More broadly, the
results highlight the potential relevance of integrating sustainability indicators into platform-
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based reputation systems in order to better align destination visibility with sustainable tourism
objectives.

Given the limited sample size and exploratory design of this study, future research
should extend the analysis using larger datasets and additional tourism platforms in order to
further examine the relationship between sustainability performance and digital destination
reputation.
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