
Received: 8 April 2025 / Accepted: 6 October 2025
© The Author(s) 2026

Venera Tomaselli and Maria Daniela Giammanco equal contribution.

	
 Venera Tomaselli
venera.tomaselli@unict.it

Maria Daniela Giammanco
maria.giammanco@unict.it

1	 Department of Economics and Business, University of Catania, Corso Italia, 55,  
95129 Catania, Italy

2	 Department of Political and Social Sciences, University of Catania, Via Vittorio Emanuele II, 
49, 95131 Catania, Italy

Agenda 2030 SDGs: an indicator-based toolkit to measure 
sustainability in tourism

Venera Tomaselli1  · Maria Daniela Giammanco2

Quality & Quantity
https://doi.org/10.1007/s11135-025-02447-6

Abstract
Agenda 2030 provides a comprehensive frame for the analysis of sustainable tourism, 
adressing issues such as economic inequality, socio-cultural heritage, climate change, and 
biodiversity, in the perspective of 17 Sustainable Development Goals (SDGs). Agenda 
2030 calls for reliable, valid, and tested indicators to measure and monitor the accom-
plishment of each Goal. The role of the sustainable tourism indicators (STIs) is crucial to 
measure the impacts of tourism on long-term sustainability. Nevertheless, linking STIs to 
the framework of the SDGs is still a challenge. In addressing this gap, the present study 
proposes an innovative classification of a wide array of STIs by each SDG. It offers an 
indicator-based toolkit to measure and monitor the role of sustainable tourism in achieving 
each SDG and to assess policies/strategies affecting tourism sustainability. The result is a 
total of 262 STIs matched to the 17 SDGs and classified through several analytical catego-
ries, including: sustainability issue, SDG target, stakeholder perspective, data source, data 
feature, geographical area, and reference. This study provides decision-makers, research-
ers, and practitioners with a versatile instrument to support evidence-based policy-making 
and strategic planning in tourism governance.

Keywords  Sustainability dimensions · Agenda 2030 SDGs · Sustainable tourism · STIs 
classification
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1  Introduction

Sustainability has received much attention in research from a threefold perspective that 
includes environment, society, and economy. This concept is multifaceted and debated (John-
ston et al. 2007) in several strands of the scientific literature pertaining different research fields 
(Roberts et al. 2022). Even if there is a general lack of consensus concerning the definition 
of sustainability, due to the different research perspectives (Purvis et al. 2019), some basic 
principles and scopes can be identified following a holistic approach (Bassi and Martín 2024).

As far as tourism is concerned, the environmental dimension of tourism sustainability 
concerns the aware use of the environmental resources and the protection the biodiversity of 
tourism destinations. Social sustainability calls for cooperation processes within and among 
countries, to foster mutual knowledge and tolerance while preserving social cultural heri-
tage of host communities. Economic sustainability requires to support tourism activities, 
employment, and services for host communities to increase the population well-being and 
reduce poverty in a long-term perspective (UNWTO 2022).

The need of instruments for measuring and monitoring sustainability in the tourism 
domain is widely recognised (Torres-Delgado and Palomeque 2014). In 2016, the UNWTO 
envisages as “fundamental measurement issues” data collection and measurement by indi-
cators, and the definition of a conceptual and methodological frame, time horizon, territorial 
scale (e.g. local destinations or countries), and stakeholder standpoint (local businesses, 
government official, visitors, local communities).

Despite the acknowledgment of the role of the Sustainable Tourism Indicators (STIs), 
linking the STIs to the Sustainable Development Goals (SDGs) of Agenda 2030 is still a 
real challenge (Miller and Twining-Ward 2005). In this perspective, the present study aims 
to advance tourism research by proposing an indicator-based approach to measure tourism 
contribution to sustainable development by framing a rich set of STIs by each SDG. The 
proposed classification encompasses several criteria: sustainability dimension, stakehold-
ers’ perspective (tourism companies/businesses as supply side, visitors as demand side, host 
communities, policy-makers/governments, non-governative organisations etc.) and meth-
odological features of data (e.g., source, time frequency, territorial level, etc.). A toolkit is 
built to monitor the role of sustainable tourism in achieving each SDG, assess policies and 
strategies that affect tourism sustainability and thus support policy-makers’ decisions.

2  Sustainability and sustainable tourism

Sustainability is a multidimensional concept. According with the Russian doll model of sus-
tainability (Levett 1998), the three primary1 dimensions of sustainability are nested. The more 
inclusive dimension is the environment, backing the social-cultural and economic develop-
ment. The concept of sustainable development refers to concurrent environmental, social, and 
economic development, stemming from the balance of intra- and inter-generational interests.

Our Common Future, also known as the Brundtland Report (WCED 1987), puts sustain-
ability at the centre of the international agenda as an imperative prerequisite for develop-

1 Some scholars also add one or more dimensions to the 3 most important dimensions of sustainability, such 
as institutional sustainability, declined in terms of local oriented control policy, political participation, local 
planning policy and political support at different levels of government (Ko 2001; 2005; Viljoen 2007).
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ment stressing the need to endorse the perspectives of both present and future generations 
(pp. 34-37). This path-breaking Report provides the stage for Agenda 21, the outcome of 
the Rio de Janeiro United Nations Conference on Environment and Development (UNCED 
1992), setting out the objectives of sustainable development and the actions needed to 
achieve it. Sustainability remains at the core of the United Nations agenda and on Septem-
ber 2015, the high-level plenary meeting of the General Assembly produces as outcome the 
United Nations Agenda 2030 for Sustainable Development (UN 2015).

Agenda 2030 states 17 SDGs and 169 related targets balancing the environmental, social, 
and economic dimensions of sustainable development. SDGs are the outcome of a political 
process, and their implementation is inherently political as well (Hall et al. 2022). Accord-
ing with a systemic approach, the 17 SDGs provide an up-to-date, holistic, and integrated 
perspective of sustainability as a requirement of a well-balanced development, in a continu-
ous process of trade-off among the environmental, social, and economic domains.

Since the Brundtland Report, the growing relevance of the sustainable development 
paradigm for tourism is witnessed by UNWTO documents (UNWTO 1997; WTO 2004; 
UNEP/UNWTO 2005) and by the several reports, issued by the Secretariat of the World 
Tourism Organization for the General Assembly of the United Nations on the application of 
UN resolutions, on policies and programs to foster sustainable tourism (​h​t​t​p​s​:​​/​/​w​w​w​​.​u​n​w​t​o​​
.​o​r​g​​/​s​u​s​t​​a​i​n​a​b​​l​e​-​d​e​v​​e​l​o​p​​m​e​n​t​/​u​n​g​a).

Sustainable tourism is a major research issue in the academic debate, as it is an acknowl-
edged component of a wider sustainable development concept (Mohamadi et al. 2022; 
Torres-Delgado 2023), due to the pivotal role that tourism has for environmental, socio-
cultural, and economic development at local, national, and global scale.

Tourism activities and destination management practices are sustainable if they conform 
to all the 3 primary dimensions (Purvis et al. 2019; UNWTO 2022) of sustainability and 
allow at: promoting the aware use of environmental and natural resources, key elements in 
tourism development; providing resources to preserve the natural heritage and the biodi-
versity; caring the socio-cultural heritage and legacy of host communities; ensuring viable, 
long-term socio-economic benefits to all stakeholders in all destinations; reaching a high 
level of tourist satisfaction with safe and pleasing experiences; planning and managing tour-
ism activities and policies in a long-term perspective by monitoring the impacts of tourism.

If tourism may act as an ally of sustainable development, when properly managed, it may 
also be a cause of undesired environmental, socio-cultural, and economic effects when only 
the short-term positive impacts on employment, taxes revenues, and business growth are 
endorsed (Fabry and Zeghni 2019; Bramwell et al. 2017). Moreover, tourism not only affects 
but also depends on environmental, social, and economic assets to preserve and ameliorate.

Since decades, the flowering of national and supranational policies and programs to back 
sustainable tourism development has been matched by the quest for specific, reliable, and 
valid measures of performance to monitor the progress toward sustainability.

3  The indicator-based approach to measure the tourism impacts

Measuring positive and negative impacts of tourism on sustainability dimensions is crucial 
to design, implement, and evaluate policies and actions conducive to the achievement of 
sustainable tourism and, thus, sustainable development.
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Tourism research has long been concerned in measuring exclusively the economic impact 
of tourism (Mathieson and Wall 1982) but the focus on the environmental and social effects 
(Fodness 2017; Hall 2019; Saarinen 2015) and on their measurement at the global, national, 
and regional level is increasing (Torres-Delgado et al. 2023; Rasoolimanesh et al. 2023; 
Epler Wood et al. 2019; Torres-Delgado and Palomeque 2014).

The environment protection is a key factor for both tourism industry and host communi-
ties in a long-term perspective of balanced growth. Indeed, the environment is one of the 
main attractions for tourism demand. Thus, measuring the environmental impact generated 
by tourism and tourists themselves is relevant since tourism activities can cause landscape 
degradation, biodiversity loss and human-induced climate change by means of the carbon 
dioxide emissions of transport systems (UNWTO 2022). The level of stress on destinations, 
evaluated measuring the overcrowding in terms of the overall population density, tourists 
as well as residents, is paramount. On the other side, the measurement of tourism-generated 
revenue, which can in turn be reinvested to preserve areas from dangers, allows for an 
assessment of tourism impact on environmental sustainability.

Concerning the social impact, the cultural ‘distance’ among residents and tourists is rel-
evant (Kim et al. 2020). Indeed, beyond the mutual cultural growth stemming from the 
interaction among different backgrounds, social conflicts could arise if tourists do not have 
an adequate knowledge of the local culture and customs (UNEP/UNWTO 2005).

This resident-oriented perspective also implies that the residents' support for tourism-
essential for successful sustainable tourism development (Gursoy et al. 2010; Sharpley 
2014)-is affected by the perceived personal benefits and the positive impacts on host desti-
nations. Overcrowding causes hostility, among residents and between residents and tourists, 
due to an increase in the cost of living and a decrease of well-being level. Likewise, the level 
of traffic congestion and the likely increase in the number of road accidents raises safety 
issues. On the other hand, fiscal revenues from tourism and the willingness to increase the 
number of visitors can boost investiments to improve public infrastructures and services and 
preserve the historic and cultural heritage of host community (UNWTO 2023). Hence, it is 
crucial to adopt also a tourist-oriented perspective and measuring customer satisfaction for 
a successful tourism destination management (Song et al. 2012).

Finally, both the extent of direct and indirect economic benefits must be considered and 
measured. The direct benefits are given through tourists’ expenditure at destination (for 
food, souvenirs, excursions, tips, etc.) and the money paid by tour operators to local suppli-
ers (for accommodation infrastructures, local transport companies, etc.). The indirect ben-
efits, instead, derive from job incomes and revenues earned by local farmers or factories 
producing goods and services purchased by tourists, where seasonality is a challenging fac-
tor for stability in employment and in specific tourism activities. Moreover, the need of tour-
ism-qualified employees could positively affect the increase of human capital (Niedziółka 
2014). By tourism, countries can gain international credit and appreciation and can, there-
fore, attract foreign direct investment flows, which economic development may depend 
on (UNWTO 2022). Negative indirect effects are generated both by revenue ‘leakages’ of 
goods and services for tourists produced or purchased outside the country-diverting funds 
otherwise used for producing local goods and providing local services-or by higher costs for 
local population, due to increased prices of goods and services in high-seasonality period. 
For example, the use of local products could reveal, through a proper measurement, that a 
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destination needs fewer tourists to generate the same economic benefit for tourism enter-
prises by a stronger market position and less vulnerability to short-term economic changes.

The indicator-based approach helps to make heuristic the concept of sustainable tourism 
identifying tourism effects, their evolution, and their potential threats. STIs, along their 
instrumental role (Gudmundsson 2003; Gasparini and Mariotti 2021) are evidence-based 
tools to support decision-makers in developing data-informed policies (Marinello et al. 
2023). STIs measure the effects of tourism activities on, at least, one of 3 principal dimen-
sions of sustainability (Ko 2005; Mowforth and Munt 2003). STIs focus on benefits and on 
risk factors derived from tourism in the perspective of host destinations and larger territorial 
areas.

To reinforce leadership and shared guidance on STIs, WTO (2004), UNWTO and UNDP 
(2017), WEF (2022), and, along a specific project-based perspective, UNWTO (2023) have 
generated systems of core STIs.

4  SDGs and sustainable tourism: what indicators?

The crucial role of the tourism sector to achieve sustainability is widely acknowledged and 
the WTO itself is engaged in connecting SDGs and tourism activities (WTO 2024).

To evaluate the contribution of tourism to the achivement of the SDGs (UNWTO and 
UNDP 2017) accurate indicator systems are essential as measurement tools (Glyptou 2022). 
STIs allow at monitoring strategies and policies as they provide insigths about endogenous 
and exogenous factors affecting all sustainability dimensions (Lozano-Oyola et al. 2012; 
Miller and Twining-Ward 2005; Stoddard et al. 2012).

In 2024, the UNWTO publishes the Statistical Framework for Measuring Sustainable 
Tourism (MST). The report highlights the link between STIs and SDGs. This is a guideline 
to exploit the richness of available data and promote more effective data production, man-
agement, and integration aiming to assess the tourism role in sustainable development in the 
Agenda 2030 perspective.

SDGs address a range of issues, including poverty, hunger, disease prevention, and gender 
equality, with a particular focus on income inequality, climate change, and biodiversity loss. 
Hence, a STIs system, leveraging on the SDGs, can be an effective way to explore the sus-
tainability of tourism activities (Glyptou et al. 2022). UNWTO calls to accelerate sustainable 
consumption and production practices, climate action, the protection of marine and terrestrial 
ecosystems to fullfill SDG12, SDG13, SDG14, and SDG15 (One Planet Network 2020).

Nevertheless, in Agenda 2030, the topic of sustainable tourism is explicitly mentioned in 
only 3 SDGs and related targets:

	● SDG8-Decent Work and Economic Growth, target 8.9
	● SDG12-Responsible Consumption and Production, target 12.b
	● SDG14-Life below Water, target 14.7.

In 2020, the United Nations propose specific STIs associated only to SDG8 and SDG12 and 
their targets, such as indicator 8.9.1 Tourism direct GDP as a proportion of total GDP and 
in growth rate and indicator 12.b.1 Implementation of standard accounting tools to monitor 
the economic and environmental aspects of tourism sustainability (Glyptou et al. 2022).
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On the basis of the above cited literature and following the lastest UNWTO (2024) sug-
gestion, the present study proposes a methodological tool for measuring tourism contribu-
tion to the accomplishment of each SDG. With this aim, a wide set of indicators is structured 
within the SDGs frame to link selected STIs to a specific SDG and its targets. The matching 
between STIs and each SDG is proposed by focusing on the strongest and more direct link. 
However, since the SDGs are all interconnected other links could be observed between STIs 
and SDGs and their targets.

STIs are classified according with both the criteria (e.g., sustainability dimension, sus-
tainability issue, etc.) of UNWTO (WTO 2004; UNWTO 2015, 2020, 2022) and the meth-
odological features of the data employed to build each STI (e.g., source, time frequency, 
territorial level, etc.).

As starting step, the present study adopts as benchmark the pioneering work of the World 
Tourism Organization and United Nations Development Programme (UNWTO and UNDP 
2017) that proposes the first attempt of mapping a core of 36 STIs according with the 17 
SDGs and related targets. Each STI measures the progress towards the accomplishment 
of a SDG and specific target.2 Moreover, it provides for each SDG a specific tourism link 
(UNWTO and UNDP 2017, 16-17) in terms of the expected effects of tourism activities on 
the achievement of the SDG.

Following the above SDG-tourism link perspective, the present contribution suggests a 
wide range of STIs to measure not only the direct effects of tourism activities on specific 
SDG targets-as UNWTO and UNDP (2017)-but also the tourism impacts on the environmen-
tal, social, and economic dimensions, fostering the achievement of each SDG and targets. 
For example, the indicator computed as percentage of GDP attributable to the activities of 
Hotels and Restaurants measures not a direct effect on the reduction of poverty (SDG1) but 
the contribution of tourism to GDP in the perspective of the tourism link: Tourism provides 
income through job creation at local and community levels. It can be linked with national 
poverty reduction strategies and entrepreneurship … (UNWTO and UNDP 2017, 16).

In the light of this and with no claim to exhaustiveness, the study enriches the core of 
36 STIs of UNWTO and UNDP (2017) with a rich set of STIs extracted from: the Insight 
Report of the World Economic Forum (WEF 2022) proposing a list of 110 STIs at the 
national level and also providing the data sources worldwide,3 the European Tourism Indi-
cator System (ETIS) (European Commission 2016) suggesting 40 STIs at the local-des-
tination level and offering a methodological guide to collect data useful for destinations 
management, and the seminal paper of Blancas et al. (2015) identifying 78 STIs for the 
European Union (mostly available in EUROSTAT databases at NUTS 1 level and others at 
NUTS 2 level). As a result, a total number of 262 STIs-36 core indicators and 2264 from 

2 For example, as far as SDG1 (No poverty) is concerned, the target 1.2 (​h​t​t​p​:​​​/​​/​w​w​​w​.​u​​n​.​o​​r​g​/​s​​u​s​t​a​i​​n​a​b​l​e​d​​e​v​e​l​
o​​p​m​e​​n​​t​/​s​u​s​​t​a​i​n​a​​​b​l​e​-​d​​e​v​e​l​​o​p​m​​e​n​t​-​g​o​a​l​s​/) is associated with 2 indicators to measure the reduction of poverty 
(UNWTO and UNDP 2017, Annex 5).
3 Even though the quality-based indicators are available and comparable only at national scale, method-
ological approaches to transform the scale in other intermediate territorial levels have been developed. Spe-
cifically, sustainable tourism indicators on regional scale have been created with the aim to assign regional 
variability to national indicators on the basis of one or more regional variables used to assign a weight to each 
component of national indicators (Bertocchi et al. 2023).
4 Only an indicator-Average length of stay-in Tourism demand issue of SDG1 (see Table 1) is present in all 
the 3 sources considered. Then, in the sum it is computed only once: the total number of STIs added to the 
core is not 228, but 226.
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the 3 sources-are matched to the 17 SDGs and their respective targets and also the original 
data sources are provided. The rationale of this STIs selection is the awareness that, even if 
tourism sustainability assessment should not be merely data-driven, the availability of data 
is relevant in the perspective of comparability among different territorial areas.

The present study is framed within the branch of literature about the measurement of 
the tourism industry contribution to each pillar of sustainability at several levels of territo-
rial governance, taking into account the different stakeholders. Actually, this literature is 
quite rich. Nevertheless, the matching between STIs and SDGs is treated in a cavalier way 
(Rasoolimanesh et al. 2023).

It is worthwile mentioning that in a recent publication of the World Tourism Organization 
(UNWTO 2023), STIs are connected to SDGs but within a specific project-based perspec-
tive, different-but complementary-to the territorial governance and stakeholder perspective 
of the present analysis.

5  A toolkit for sustainable tourism research

The classification of STIs into analytical categories here proposed is a toolkit for tourism 
research. It can support policy-makers in planning, managing, and monitoring tourism strat-
egies and policies aimed to achieve each SDG (UNWTO and UNDP 2017).

According to specific sustainability issues (Blancas et al. 2015), Table  1 presents a 
matching of STIs with each SDG and its targets on the basis of the strongest link to a SDG. 
Since all the SDGs and targets are mutually dependent, additional links to other SDGs and 
targets are also suggested (in brackets and in italics).

For each SDG, the STIs suggested by UNWTO and UNDP (Annex 5, 2017) are here 
adopted as benchmark and reported employing the following analytical categories (grey 
areas in Table 1):

	● SDG (label: definition by Agenda 2030)
	● Sustainability Dimension: (SD: Environmental, Social, Economic)
	● Tourism Link (TL: description) to the SDG
	● Target (number) of SDG linked to STIs
	● Target link to STI (number). Sustainable Tourism Indicator: definition.

The core of the toolkit is an innovative classification pattern of a wide set of STIs, derived 
from reports of major institutional relevance-WEF (2022), ETIS (2016)-and the pivotal 
study by Blancas et al. (2015). Taking into account but not being bounded to the tourism link 
proposed by the benchmark (UNWTO and UNDP 2017), STIs are here organised by each 
specific SDG and classified through the following analytical categories, enriching those 
contemplated by UNWTO and UNDP (2017), as shown in the white areas of Table 1:

	● Sustainability issue (e.g., tourism demand, tourism employment, revenue, integration 
and reduction of gender inequality, pollution, safety in urbanisation and transport, etc.)

	● Target (number) of SDG linked to STIs and additional SGD and target link suggest 
links with other SDGs and associated targets

	● Sustainable Tourism Indicator(s): to each STI one superscript is assigned. Each super-
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script is associated to SDG target(s), data sources, data features, geographical area, and 
references.5 When a sustainability issue is matchted with only one STI, no superscript is 
employed. The polarity of indicators is denoted through a positive/negative sign, if the 
STI measures an improvement/worsening in sustainability (polarity ±)

	● Stakeholders’ perspective: Supply side (public and/or private tourism businesses), De-
mand side (tourists/visitors), Host community/destinations, Governments, Non Govern-
mental Organizations (NGO)

	● Data source (a.): Administrative (EUROSTAT, World Bank, etc.), Survey, Scraping data
	● Data features (b.): (b1.) Time frequency: daily, weekly, monthly, quarterly, yearly; (b2.) 

Territorial NUTS level-global, supra-national areas (referring to sets or organizations 
of countries, e.g. EU, etc.), national/country level, regional or administrative units (e.g. 
NUTS 2 in the EU territorial classification), municipality or city as administrative lo-
cal units with large populations, locations or tourism destinations within a given mu-
nicipality-where tourism activities and businesses are concentrated; (b3.) Quantitative 
(measures by row data, ratios, % over total) and/or Qualitative (opinions, perceptions, 
attitudes, etc.) or their integration; (b4.) Timespan

	● Geographical/spatial area/s (c.)
	● Reference(s).

To make easier the reading of Table 1, the following example is provided:

5.1  SDG1-no poverty

In addition to the 3 indicators identified by UNWTO and UNDP (Annex 5, 2017), shown in 
the grey area of Table 1, 19 STIs are distributed in 4 sustainability issues and classified on 
the basis of the direct link to SDG1-No poverty, falling under the economic sustainability 
dimension.

All the sustainability issues are linked to SDG1 as the contribution of the tourism indus-
try can produce economic benefits to fight poverty. Most of STIs in the specific sustain-
ability issues Socioeconomic resilience and conditions (STIs1−3), Available income per 
inhabitant (Net national available income per inhabitant), and Contribution of tourism to 
GDP (STIs1−4, 6) can be employed as direct measures of the achievement of the associated 
targets of SDG1 in line to the benchmark approach.

In addition, the STIs related to the first 2 issues are economic measures of progress 
towards SDG1 and its subgoals without any direct reference to tourism. However, these 
STIs can be crucial in the economic analysis focused on the outcome of tourism activi-
ties. STIs1−4, 6 in Contribution of tourism to GDP issue are directly related to the tourism 
industry. Moreover, the STIs5, 7, 8 in this last third issue and the STIs1−7 in Tourism demand 
issue are not direct measures of achievement of SDG1 and targets. Nevertheless, they can 
be employed to assess tourism capability in generating economic benefits, e.g., the higher 
the Total number of tourists arrivals, the higher the revenues, the closer the achievement of 
target 1.1 and target 1.2.

5 In Table 1, the Tourism demand issue of SDG1 encompasses the STI Average length of stay2.a−2.c. Only in 
this case, a STI is associated with more than a superscript because the specific STI is drawn from all the 3 
references: the superscript 2.a is referred to WEF (2022), 2.b to Blancas et al. (2015), 2.c to ETIS (2016) and 
related features.
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It is worthwile stressing that when the stakeholders’perspective is considered, the choice 
of Government is common to most of the sustainability issues considered in SDG1. This is 
due firstly to the relevance of the measured sustainability aspects at the national governmen-
tal level and, thus, the identified STIs are built through country level data. In addition, if the 
measure is trasformed at other intermediate territorial level (Bertocchi et al. 2023), other 
stakeholder perspectives can be adopted as the host communities/destinations. Furthermore, 
the supply stakeholders can be involved in the STIs in the same issue because the indicators 
are performance measures of the tourism industry.

Finally, the 19 STIs are also associated to other SDGs and targets with additional links. 
For example, in the Socioeconomic resilience and conditions issue, the STIs2, 3 are also 
related to SDG10-Reduced inequality and, specifically to target 10.4, referred to the social 
sustainability dimension.

6  Discussion

Table 1 shows that the number of proposed indicators linked to each SDG is very different. 
Major relevance is assigned to the economic dimension since the highest number of STIs 
(104) is classified according to SDGs related to this dimension, whereas the benchmark 
(UNWTO and UNDP 2017) proposes only 11 STIs in the economic dimension.

A detailed analysis of the toolkit allows at appreciating the twofold relationship between 
tourism and sustainable development measured by STIs. On the one hand, STIs can be 
measures of the tourism impacts on environmental, social, and economic sustainability. On 
the other hand, STIs are measures of sustainability, which once achieved, positively affects 
tourism and, therefore, the sustainability of tourism itself. Hence, the key questions are:

Q1: do STIs measure the direct/indirect contribution of sustainable tourism to the 
achievement of environmental, social, and economic sustainability?

Q2: do STIs measure the achievement of sustainability by specific strategies or poli-
cies or infrastructure systems that, in turn, affect the sustainability of tourism?

To answer these research questions, the STIs grouped by SDGs are discussed starting from 
the environmental dimension of sustainability, which encompasses all the others as sug-
gested by the Russian dolls model (Levett 1998).

In the environmental dimension, 39 STIs are grouped by SDG6, SDG7, SDG13, SDG14, 
and SDG15 while the benchmarck lists only 8 STIs. Direct measures of the tourism impact 
on environmental sustainability, as the respective tourism links provided by UNWTO and 
UNPD (2017) suggest, are all the 3 STIs in the sustainability issue named Water manage-
ment in the tourism sector for SDG6, and 5 STIs (namely, STI1−3 and STI6,7) in the Energy 
consumption/intensity issue for SDG7. Hence, the above-mentioned STIs allow at answer-
ing Q1.

All the other STIs can be employed to measure the progress towards sustainability and, 
as a consequence, the benefits for tourism. It is noteworthy the key role of the tourism stake-
holders and, above all, of the governments (UNEP/WTO 2005) in promoting investments, 
actions, and strategies to ensure the efficient use of environmental resources affecting the 
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development of sustainable tourism systems.6 These last STIs in the environmental dimen-
sion can be used to answer Q2.

In the social dimension, 34 STIs are classified while in the benchmark only 12 STIs are 
presented. In SDG5, STIs2−6 directly measure how much tourism industry helps to reach 
gender equality, e.g. the Ratio of the percentage of women employed in the tourism sector 
and the percentage in other activities (Q1). On the other hand, the Gender inequality index-
STI1 in the SDG5-and all the other STIs falling in SDG3, SDG4, and SDG10, may be used 
to assess strategies of social welfare, education policies, possibly implemented by tourism 
revenues, that in turn affect the sustainability of tourism (Q2). SDG16 encompasses STIs 
measuring safety conditions and institutional effort to achieve the public order and peaceful 
society. Furthermore, the STIs in SDG17 measure the results of the engagement of interna-
tional, national, regional, and local stakeholders in building collaborative networks to reach 
the success of Agenda 2030 goals (Q2).

In the economic dimension, the above mentioned 104 STIs fall in SDG1, SDG2, SDG8, 
and SDG9. In the SDG1, notwithstanding the differences higthlighted in the discussion 
of the example (see, the previous section of the present manuscript), all STIs can be used 
to measure the tourism contribution to SDG1 (Q1), the same applies to the single STI in 
SDG2. In SDG8, the STIs related to the issues Productivity in tourism related sectors, Tour-
ism enterprises’ performance, Employment generated by tourism and quality of employ-
ment, Tourism seasonality, Tourism quality, Customer satisfaction, Potential overcrowding, 
Job security, and Evaluation of the prices of tourism services strictly refer to the impact of 
tourism activities on the fair labour opportunities and economic growth (Q1). All the STIs 
in the other issues of SDG8 allow at assessing economic choices or policies supporting sus-
tainability and thus tourism sustainability (Q2). Also all the STIs in SDG9 allow at answer-
ing Q2, as they are referred to the extent and quality of several typologies of infrastructures, 
some specific for the tourism industry (e.g., Percentage of tourism enterprises with internet 
access10 in ICT Readiness issue) and others relevant for all industries (e.g., Use of digital 
platforms for providing transportation and shipping6 in ICT Readiness).

As far as SDG11 and SDG12 are concerned, not a single dimension of sustainability is 
prominent but all of them are relevant, as the tourism links in the benchmark suggest. In 
these two SDGs are grouped 50 STIs, whereas in the benchmark only 4 STIs are identified. 
For SDG11, the STIs in the issues named Community/social impact, Foreign culture on 
host culture, Effects on national population structure, Effects on access to housing measure 
the effects of tourism activities on the host community. For this reason, such indicators are 
useful to answer Q1. All the other STIs grouped in the remaining issues can be used to moni-
tor strategies and policies adopted to reach sustainability and make tourism thrive (Q2). In 
SDG12, STIs2,3 in the Production impact on the environment and nature issue and all the 
STIs in the Transport impact Sustainable tourism public policy, Use of resources/intensity 
of tourism use issues measure how much tourism industry helps to reach sustainable con-
sumption and production (Q1). All the other STIs can be employed to monitor sustainable 
consumption and production policies, which in turn affect tourism (Q2).

If used to anwer Q1 or Q2, the above classification of STIs can provide the-too often 
missing-connection between indicators and sustainability targets and help to reducing the 

6 This is also evident in the increasing focus on the impacts of climate change that tourism supranational 
authorities are urging policy-makers to address (Zhou et al. 2024).
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divide between theoretical frameworks and actual use of indicators for evidence-based deci-
sions (Font et al. 2023).

The analysis of Table 1 shows that only few measures are available at NUTS2 or NUTS3 
territorial level and ever fewer can be employed for real-time monitoring.

7  Conclusions

Since tourism is one of the largest and fastest growing economic sectors in the world, a care-
ful assessment of its sustainability is called for. Over the years, the urge of sustainability has 
driven fundamental changes in tourism planning and management. Nevertheless, sustain-
able tourism models have not yet been fully framed within the SDGs. This could be due to 
the scanty explicit references to tourism in Agenda 2030 (Hall 2019). However, SDGs are 
a sound frame of reference to assess the tourism's contribution to sustainable development, 
aligning the idea of profitability with conservation for future generations.

As suggested by UNECE (2015), the relevance of an integrated conceptual framework 
to support sustainability measurement across environmental, social, and economic dimen-
sions must continue to grow through the development of indicators for the measurement of 
progress towards the SDGs.

In this perspective, the present contribution provides a framework as a research toolkit 
to measure the direct/indirect contribution of tourism in the achievement of environmental, 
social, and economic sustainability by means of STIs (Q1). It can be also employed to 
monitor strategies and policies, aimed at achieving Agenda 2030 goals that affect the sus-
tainability of tourism (Q2).

The toolkit, by providing classification criteria for large STIs subsets, allows at over-
coming the issues of completeness and comparability (Alfaro Navarro et al. 2020; Buckley 
2012; Font et al. 2023) that often drive researchers to simply apply pre-existing indicators 
to new contexts, merely oriented by what can be measured rather than what needs to be 
measured.

The present study highlights a potential problem of lack of indicators for the manage-
ment of resources and the policies for the tourism industry at the regional and local level. 
Digital platforms could be a promising solution, although their reliability and consistency 
must always be investigated to ensure the comparability over time and space of the indica-
tors made available to decision-makers.

With the aim to comply with what needs to be measured, mobile roaming or credit card 
transactions, Big Data and Internet of Things and, thus, Artificial Intelligence are highly 
promising in this research field to obtain new knowledge about the complexity of tourism 
(Balaš and Abson 2022). As a matter of fact, tourism complexity is ever growing. The devel-
opment of the digital tourism, driven by the enabling technologies of Industry 4.0 (Duman 
and Binbasioglu 2023), is transforming the tourism industry (Annamalah et al. 2023) and 
even the tourists’ experiences (Verma et al. 2022). This requires new measurement proce-
dures, specifically tailored to assess the digital performance of the tourism industry.

Finally, if the wide array of indicators, in the quest of completeness, could negatively 
affect their operability (Blancas et al. 2015), the suggested classification criteria here pro-
posed-such as sustainability dimensions, issues, SDG targets-can be used as a pattern to 
build synthetic measures from elementary indicators. In this process, specific data features 
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can be used for the selection of STIs to improve the weak integration of STIs into tour-
ism policy and planning (Asmelash and Kumar 2019). STIs can be not only used because 
of their instrumental role (Gudmundsson 2003) to implement and evaluate tourism poli-
cies and monitor their outcomes but also according with their conceptual role to foster 
stakeholder awareness and enhance capacity building on sustainability issues, and challenge 
tourism traditional consumption patterns (McLoughlin et al. 2018; Modica et al. 2018).

A clear structure of what must be meaningfully measured and how the information makes 
sense is needed to bridge the gap between policy demand and evidence-based findings about 
sustainable tourism development. In this perspective, it is useful to explore new and syn-
thetic indicators to monitor tourism sustainability according to the SDGs and fully inform 
policy-makers on the progress towards the achievement of a sustainable management of 
tourism industry.
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