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Abstract 
The main objective of this article is to analyze how the application of artificial 
intelligence (AI) contributes to the integrated management of inter-munici- 
pal tourism consortia, enabling better planning, decision-making, and project 
execution in tourism municipal departments. Integrated management of in-
ter-municipal tourism consortia is a relevant issue as it allows for coordinated 
actions aimed at promoting regional tourism in a sustainable manner. To 
achieve this objective, bibliographic reviews and analysis of the characteristics 
of existing consortia in this segment were carried out, providing qualitative 
and descriptive aspects to the study. The results indicate that AI can be ap-
plied in various stages of managing these consortia, from identifying oppor-
tunities to evaluating results, including data analysis and demand forecasting. 
It was concluded that the application of AI can be an important strategy to 
improve the management of these consortia and contribute to the sustainable 
development of the sector. Suggestions for future studies include conducting 
empirical research to assess the impact of integrated AI models on the man-
agement of inter-municipal tourism consortia. Additionally, it is important to 
explore how emerging technologies such as the Internet of Things (IoT) and 
Virtual Reality (VR) can be integrated with AI to further enhance the inte-
grated management of these consortia.  
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1. Introduction 

The tourism industry plays an increasingly important role in the global econo-
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my, encompassing a wide range of activities such as accommodation, transporta-
tion, catering, entertainment and recreation. It is a major source of employment 
worldwide. Consequently, tourism has a significant impact on local economies by 
attracting investment and generating income for host communities. In recent 
years, the tourism industry has evolved rapidly due to technological advances 
and the growing demand for personalized and authentic experiences. In addi-
tion, the COVID-19 pandemic has had a profound impact on the industry, re-
quiring adjustments and the introduction of security measures to protect travelers.  

Therefore, it is essential for the tourism industry to constantly evolve and 
adapt to market changes in order to maintain growth and contribute to the eco-
nomic and social development of tourism regions. In Brazil, the coordination of 
inter-municipal tourism consortia is an important issue for municipal leaders. 
These consortia facilitate integrated actions between municipalities to promote 
sustainable regional tourism. These collaborations can create partnerships be-
tween municipal governments, tourism businesses, and other local organizations 
that facilitate the development of joint projects to improve infrastructure, pro-
mote destinations, train professionals, and create new tourism-tailored products 
and services. 

However, integrated management is fraught with challenges due to the com-
plex relationships among participating communities. Each municipality may 
have different priorities and interests, leading to conflicts and decision-making 
difficulties. In addition, the establishment of an inter-municipal consortium re-
quires a high degree of cooperation and coordination, which can be difficult to 
achieve in certain situations. Therefore, it is critical to understand the obstacles 
encountered in the integrated management of inter-municipal tourism consortia 
so that effective strategies can be developed to overcome these obstacles and en-
sure successful management. 

Artificial intelligence (AI) can be a valuable strategy for improving the inte-
grated management of consortia by enabling better planning, decision-making, 
and project execution. AI can be used at various stages of consortium manage-
ment, such as opportunity identification, data analysis, demand forecasting, and 
outcome assessment. By using techniques such as data analytics and tourism 
demand forecasting, AI can provide consortium managers with accurate infor-
mation in real time, enabling informed decision making. 

Recent research has demonstrated that the implementation of artificial intel-
ligence (AI) can yield significant advantages for the integrated management of 
inter-municipal tourism consortia, as highlighted by Brink, Richards, and Van 
Niekerk (2020), Martins et al. (2019), and Radojevic and Stanic (2019). One 
prominent benefit is the capability to analyze vast volumes of data in real-time, 
enabling faster and more precise decision-making. AI enables the examination 
of tourist behavior data, the identification of patterns and trends, and the pre-
diction of future demand. This information assists in planning promotional 
campaigns and tourism development initiatives within the consortium’s com-
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munities. Furthermore, AI facilitates the establishment of an integrated informa-
tion system among participating municipalities, enhancing information sharing 
and the coordination of collaborative activities. 

In addition, AI can contribute to integrated management through predictive 
modeling. AI enables the creation of models that predict tourist behavior, such 
as preferred activities, length of stay, and tourist profiles. These models enable 
consortium managers to make informed decisions and improve tourism project 
planning and execution. AI can also help identify business opportunities and 
develop personalized marketing strategies tailored to different tourist profiles. 
This can maximize the region’s tourism potential and increase the competitive-
ness of destinations within the consortium. 

Therefore, the objective of this study is to analyze the application of AI in the 
integrated management of inter-municipal tourism consortia. Tourism is an 
important industry in many regions around the world, driving local growth and 
development. Inter-municipal tourism consortia in Brazil offer an interesting 
approach to the integrated management of destinations by involving several 
municipalities in joint actions to promote and develop services that can be 
shared among the different stakeholders of the consortium. 

The application of artificial intelligence (AI) offers the opportunity to improve 
the management of these consortia by analyzing Big Data, identifying patterns 
and trends, and predicting demand and tourist behavior. By exploring how AI 
can contribute to the integrated management of inter-municipal tourism con-
sortia, this study can provide insights for adopting more effective public policies 
and improving destination competitiveness. 

This article is organized as follows: After this introduction, a conceptual over-
view of inter-municipal consortia and aspects of their management is provided. 
It then discusses the potential uses of artificial intelligence models for the inte-
grated management of these consortia, particularly for tourism activities. The study 
then describes the procedures and methods used. Then, the results of the applica-
tion of artificial intelligence for the integrated management of inter-municipal 
tourism consortia are presented. Finally, the conclusions and references to this 
study are given. 

2. Theoretical Background 

Integrated management of inter-municipal tourism consortia is an important 
strategy for regional tourism development. The application of artificial intelli-
gence (AI) can bring significant benefits in this context, such as improved deci-
sion making, higher efficiency, and cost reduction. This theoretical framework 
presents studies that discuss the application of AI in the integrated management 
of inter-municipal tourism consortia. 

2.1. Inter-Municipal Tourism Consortia 

Inter-municipal tourism consortia are cooperative associations created with the 
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aim of promoting regional tourism development and fostering cooperation 
among the various stakeholders in the sector. This cooperative approach has 
been shown to be very effective in promoting sustainable tourism practices by 
enabling coordinated action. By working together, communities can pool re-
sources and knowledge, improve the efficiency of planning and project imple-
mentation, and strategically promote tourism in an integrated manner (Ferreira 
& Pereira, 2016). 

According to Vieira and Antonini (2014), inter-municipal tourism consortia 
facilitate the formation of a strong regional identity and the implementation of 
integrated initiatives, promoting the diversification of tourism supply and se-
curing resources for the sector. These consortia also promote the exchange of 
knowledge and resources, improving the efficiency of project management and 
implementation. The authors emphasize that the commitment of participating 
municipalities and effective coordination among the various tourism stakehold-
ers are essential to the success of inter-municipal tourism consortia. In addition, 
it is crucial to prioritize sustainable tourism practices and the preservation of the 
region’s cultural and natural resources. 

The management of inter-municipal tourism consortia requires the coordina-
tion of various activities, including tourism promotion, event management, and 
tourism infrastructure development. These joint efforts of member municipali-
ties are aimed at integrated and sustainable tourism development. Tourism 
promotion includes the dissemination of information about tourist attractions 
through social media, guidebooks, blogs, special websites, and the organization 
of thematic events. Event management includes planning special programs such 
as festivals, exhibitions, and cultural activities to attract visitors and showcase 
local culture. Finally, tourism infrastructure includes essential services such as 
accommodation, transportation, catering, and tourist support, which require 
careful planning and management to ensure visitor satisfaction and comfort. 

Ferreira and Pereira (2016) emphasize the importance of tourism promotion 
for the success of inter-municipal tourism consortia. Effective communication 
strategies, such as the use of social media, guidebooks, blogs, specialized web-
sites, and the organization of thematic events, are crucial for promoting the re-
gion’s tourist attractions to potential visitors. The authors also emphasize the 
importance of event management in attracting visitors and stimulating local 
economic growth. By jointly planning special programs, festivals, exhibitions, 
and cultural activities, member municipalities can attract a significant number of 
tourists and effectively promote local culture (Ferreira & Vieira, 2016). 

The main objective of inter-municipal tourism consortia is to promote re-
gional tourism development through cooperation among member municipali-
ties. Consortia facilitate the offering of comprehensive tourism packages that in-
clude multiple cities and tourist attractions within the region. This integrated 
approach increases the appeal to visitors and extends their stay, contributing to 
local economic and social development. In addition, this strategy promotes a 
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more equitable distribution of tourism benefits by showcasing lesser-known 
communities and highlighting the region’s cultural and environmental diversity. 

Nogarotto and Marques (2019) emphasize the importance of inter-municipal 
tourism consortia in promoting regional tourism development through collabo-
ration among member municipalities. By integrating tourist attractions and ci-
ties within the region, consortia can offer comprehensive tour packages that at-
tract visitors and prolong their stay. The authors also emphasize that consortia 
contribute to local economic and social development while promoting a more 
equitable distribution of tourism benefits, thereby enhancing the region’s cultur-
al and environmental diversity. 

However, inter-municipal tourism consortia are not only concerned with 
promoting regional tourism, but also have significant socioeconomic impacts on 
member municipalities. Cooperation between municipalities enables the sharing 
of resources and knowledge, which leads to job creation, increased income, and 
improved tourism infrastructure and services. This association of municipalities 
with common goals strengthens the local economy and facilitates the imple-
mentation of public policies aimed at sustainable regional development. 

de Almeida and Viegas (2016) argue that the establishment of inter-municipal 
tourism consortia in Brazil has proven to be an effective strategy to promote the 
socioeconomic development of member municipalities. Collaboration between 
municipalities allows the sharing of resources and knowledge, leading to job 
creation, income generation, and improvement of tourism infrastructure and 
services. The authors also emphasize that this cooperative approach strengthens 
the local economy and enables the implementation of public policies for sus-
tainable regional development. They argue that inter-municipal tourism consor-
tia can serve as important tools for regional tourism planning and management 
by integrating different stakeholders in the tourism production chain and va-
luing the cultural, historical and natural heritage of the region. 

Finally, inter-municipal tourism consortia offer a promising path for sustain-
able development of the sector, as cooperation among member municipalities 
allows for the creation of comprehensive and integrated tourism offerings that 
generate jobs and income and improve local infrastructure. However, the man-
agement of these associations is a complex task that requires the coordination of 
different activities, the promotion of sustainable practices and the formulation of 
strategic plans for regional tourism development. 

In this context, the application of artificial intelligence (AI) represents a po-
tential solution to improve the integrated management of inter-municipal tour-
ism consortia. AI technologies and tools can help coordinate activities and de-
velop strategic plans that take into account the unique characteristics and poten-
tial of each community. In addition, AI can help promote sustainable tourism 
practices throughout the production chain, taking into account environmental 
considerations and the well-being of local communities. Effective management 
of inter-municipal tourism consortia supported by artificial intelligence is 
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therefore critical to maximizing the benefits generated by tourism in the region, 
including socio-economic development and environmental protection. 

2.2. Management of Inter-Municipal Tourism Consortia 

Local government is the process of planning, organizing, directing, and control-
ling the activities and resources of a local public administration with the goal of 
meeting the needs and demands of the local population (Calmon & Costa, 2013). 
It includes various areas such as health, education, transportation, public safety, 
environment, urban planning, culture, and recreation. Local government is re-
sponsible for defining and implementing public policies to improve the quality 
of life of the population, and for managing and allocating resources in an effi-
cient and transparent manner. Efficient municipal management is critical to en-
suring sustainable development and the well-being of the local community. 

On the other hand, managing an inter-municipal consortium means coordi-
nating and managing joint actions between municipalities with the aim of solv-
ing common problems and promoting regional development in a cooperative 
manner. This includes everything from defining the requirements and objectives 
of the consortium, to managing financial and human resources, to implementing 
and evaluating the actions carried out. The consortium manager is responsible 
for leading discussions among the member municipalities, planning and imple-
menting projects jointly, and ensuring the transparency and effectiveness of the 
actions carried out. Therefore, according to Vaz (1997), it is important that the 
consortium manager has negotiation skills, leadership, conflict management, 
and technical knowledge of the consortium’s areas of activity. 

There are different models for the management of inter-municipal consortia, 
which may vary according to the legislation of each country or region. All of 
these models are important because they allow municipalities with limited re-
sources to collaborate and share services, infrastructure, and resources to achieve 
efficiency, effectiveness, and cost-effectiveness of public policies. In this way, the 
management of inter-municipal consortia helps to improve the quality of life of 
the population, as municipalities can join forces to address common problems 
and develop projects of common interest, such as the construction of landfills, 
solid waste management, the provision of health services, the formation of con-
sortia for the purchase of medicines and the provision of public transport ser-
vices, and more. 

In addition, the management of inter-municipal consortia can bring financial 
benefits to municipalities, as cooperation and sharing of services and resources 
can reduce costs and waste, allowing for more efficient use of available re-
sources. Therefore, inter-municipal consortium management mechanisms are 
important public management tools that can help promote sustainable develop-
ment and the well-being of the population. Some common models for inter- 
municipal consortium management may include the aspects listed below (Table 
1). 
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Table 1. Models of inter-municipal consortium management. 

Model Description 

Full 
management 

Municipalities transfer the responsibility for providing a specific service to the consortium, in its entirety or in 
part. The consortium assumes the management of the service, being responsible for hiring personnel, and 
acquiring equipment and supplies, among other activities. Full management in an inter-municipal consortium 
occurs when the participating municipalities fully transfer the management of a specific area to the consortium. 
An example of this is the full management of healthcare, where the participating municipalities delegate to the 
consortium the responsibility for managing and delivering healthcare services within their territory. In this 
management model, the consortium gains autonomy to manage the resources and services of the respective 
area, hire professionals, make investments, and define specific public policies for that area. As a result, the 
participating municipalities can ensure the provision of quality and efficient public services to the population. 

Shared 
management 

Shared management in an inter-municipal consortium occurs when the participating municipalities decide to 
share responsibilities and resources for the implementation of specific public policies. An example of this is the 
shared management of solid waste, where municipalities come together to jointly manage the treatment and 
disposal of waste produced in their cities. In this case, each municipality may be responsible for collecting the 
waste within its territory and transporting it to the treatment facility, while the inter-municipal consortium is 
responsible for managing the operation and maintenance of the landfill or other chosen treatment methods. 
This arrangement allows for a division of tasks and resources between the municipalities and the consortium, 
leading to service optimization. 

Associated 
management 

The municipalities participating in the consortium maintain their autonomy but associate themselves to jointly 
provide services, sharing responsibilities, and financial resources. An example of associated management in an 
inter-municipal consortium could be the cooperation between municipalities to construct and administer a 
shared landfill. In this case, the municipalities come together in a consortium to divide the costs of construction 
and maintenance of the landfill, which will be used by all the participating municipalities. The inter-municipal 
consortium will be responsible for managing the landfill, including overseeing compliance with environmental 
regulations, waste management, and contracting specialized companies for operation and maintenance services, 
among other activities. In this case, associated management allows municipalities to share resources and 
expertise to achieve a common and more efficient solution for waste treatment. 

Integrated 
management 

In this model, municipalities and other entities involved in service provision work together in an integrated 
manner, sharing information and financial resources to promote efficient service management. Integrated 
management involves the collaboration of different areas of operation of participating municipalities to make 
joint decisions toward a common objective. An example could be the establishment of an inter-municipal 
consortium focused on the economic development of a region. In this situation, the participating municipalities 
could join forces to attract investments to the region, promote local tourism, and create agricultural incentive 
projects, among other initiatives that contribute to the integrated and coordinated development of the area. 
In this management model, decision-making is shared between municipalities, and actions are planned and 
executed collectively, aiming for the benefit of all involved parties. 

Source: adapted by Oliveira and Alves (2018). 
 

It is important to highlight that each management model may present specific 
characteristics, advantages, and disadvantages depending on its applied context. 
The choice of the appropriate model should take into consideration the region’s 
characteristics, the type of service to be provided, and the current legislation, 
among other relevant factors. The characteristics of each inter-municipal con-
sortium management model are based on the cooperation among participating 
municipalities, united by common objectives. Therefore, the management of an 
inter-municipal consortium also involves the decentralization of resources and 
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power, granting participating municipalities autonomy to manage their local 
policies. Additionally, the participating municipalities share resources, services, 
and knowledge, aiming to obtain advantages they would not achieve individually 
(Oliveira & Alves, 2018). 

According to Leão et al. (2022), another characteristic of the inter-municipal 
consortium management model is the pursuit of efficiency in the provision of 
public services, optimizing resources, and improving service quality. Thus, effi-
ciency gains prominence. Furthermore, the management of the inter-municipal 
consortium should be transparent and based on ethical principles to ensure the 
trust of the population and supervisory bodies; hence transparency is funda-
mental. Finally, the participating municipalities must actively participate in the 
management of the inter-municipal consortium so that the decisions made re-
flect the needs and interests of the local population—an important characteristic. 
Linked to active participation is the need for the inter-municipal consortium 
management model to be flexible and adaptable to changes in political, econom-
ic, and social conditions, to continue meeting the needs of the participating mu-
nicipalities over time. 

Likewise, the main advantages of an inter-municipal consortium management 
model include cost reduction, improved efficiency, expanded service delivery 
capacity, and resolution of challenges. It also strengthens the bargaining power, 
enhances service quality through resource and knowledge sharing, and improves 
management and regional integration, as the inter-municipal consortium can 
contribute to regional integration, fostering socioeconomic development and 
strengthening bonds among member municipalities (Flexa & Barbastefano, 2019). 

Vaz (1997) and Flexa & Barbastefano (2019) also observe disadvantages in 
these management models, including administrative complexity: an inter-mu- 
nicipal consortium may involve multiple cities, each with its own demands and 
needs. This can make consortium administration more complex and challenging 
to manage; political disputes: political disputes among member cities can hinder 
the decision-making process and project implementation; financial difficulties: 
funding consortium projects can be a challenge, especially when member cities 
have limited financial resources. The cost-sharing can also be a point of conflict 
among members; operational difficulties: Consortium members may have different 
ways of operating and varying levels of skill and experience in project manage-
ment. This can lead to delays and inefficiencies in project implementation and 
dependence on external resources: Depending on the adopted management model, 
the consortium may rely on external resources such as government funding or 
partnerships with private companies, which can affect its independence and 
flexibility in decision-making. 

It is worth noting that these disadvantages can be managed and overcome 
through good consortium management and collaboration among involved 
members. One alternative found and verified in this article is the use of artificial 
intelligence, as this tool is helpful in overcoming challenges and making man-
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agement more efficient and effective. Among the ways in which artificial intelli-
gence can be used to improve the management of inter-municipal consortia is by 
enhancing communication among consortium members. For example, chat bots 
and virtual assistants can be implemented to address frequently asked questions 
and provide real-time updated information. 

Furthermore, the coordination of activities and processes among consortium 
members can be employed, for instance, to determine the best waste collection 
routes in different municipalities and at different times, avoiding congestion and 
ensuring efficient coverage of all areas. Lastly, artificial intelligence can be used 
to provide insights and analyses that help guide joint decision-making. Data 
analytics algorithms, for instance, can be utilized to identify patterns and trends 
in different areas, assisting consortium members in making informed decisions 
on issues such as urban planning and waste management (Zhou, 2021; Walczak, 
2019). 

In summary, artificial intelligence can be utilized to improve communication, 
coordination, decision-making, and process standardization in the management 
models of inter-municipal consortia. By implementing these technologies, con-
sortium member municipalities can work in a more coordinated and efficient 
manner, ensuring the long-term success of the consortium. For these reasons, 
the application of the concept of artificial intelligence is discussed in the next 
section to integrate the management of inter-municipal tourism consortia. 

2.3. AI in the Integrated Management of Tourism Consortia 

The integrated management of inter-municipal tourism consortia can greatly 
benefit from the application of artificial intelligence (AI). This emerging field of 
AI brings with it a series of advantages, such as improved efficiency in resource 
management, cost reduction, optimized planning, and more informed deci-
sion-making. Based on recent studies, there is a growing interest in this research 
area. 

The study conducted by Nejati et al. (2021) investigated the application of AI 
in the management of smart tourist destinations, aiming to enhance the tourist 
experience and efficiency in managing tourism resources. The results revealed 
that AI plays a crucial role in personalizing the tourist experience through rec-
ommendations tailored to their individual preferences. Moreover, the use of AI 
allowed for more efficient resource management, contributing to the sustaina-
bility of tourist destinations. This study highlights the importance of AI as a 
promising tool to enhance tourism management, providing more personalized 
and efficient experiences while supporting the preservation and sustainable use 
of tourism resources. 

The relevance of Nejati et al. (2021) study lies in the fact that the application 
of artificial intelligence in the management of smart tourist destinations has the 
potential to transform the tourism industry. Understanding how AI can improve 
the tourist experience and the efficiency in managing resources is crucial to 
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boosting the competitiveness of tourist destinations and promoting sustainable 
development. Personalization of the tourist experience through artificial intelli-
gence not only meets individual needs and expectations, but also provides com-
petitive advantages to destinations. The efficient management of tourism re-
sources through AI contributes to environmental preservation, the conscious use 
of natural resources, and the promotion of sustainable practices in the industry. 

The study conducted by Cai et al. (2020) presented an artificial intelligence 
model aimed at predicting tourist demand in specific regions. This model was 
developed using historical data and relevant socioeconomic variables. The re-
sults of the study demonstrated that the application of AI in predicting tourist 
demand can provide valuable insights for the integrated management of in-
ter-municipal tourism consortia. The use of artificial intelligence in this context 
offers significant advantages for tourism industry planning and resource alloca-
tion. The ability to predict tourist demand allows managers to have a more ac-
curate understanding of visitors’ needs and preferences. Based on this informa-
tion, they can make more well-informed decisions, ensuring a tourism offering 
that meets the demands of tourists. 

By utilizing historical data and socioeconomic variables, the artificial intelli-
gence model developed by the authors of the study is capable of capturing trends 
and patterns that can influence tourist demand. This enables more precise and 
reliable forecasting, allowing tourism managers to take proactive measures to 
meet future needs. The application of this model in the integrated management 
of inter-municipal tourism consortia brings additional benefits. Integrated 
management involves coordinating multiple regions to promote tourism collec-
tively. By using artificial intelligence to predict tourist demand, inter-municipal 
consortia can optimize regional-scale planning and resource allocation, avoiding 
the uneven distribution of visitors. 

Therefore, the results of the study by Cai et al. (2020) highlight the impor-
tance of applying artificial intelligence in forecasting tourism demand and how it 
can contribute to more efficient management and resource allocation. This ap-
proach promotes strategic planning in the tourism sector and helps managers 
make informed decisions and provide visitors with a more appropriate and sa-
tisfying tourism experience. 

The study conducted by Ferreira et al. (2020) addressed the application of ar-
tificial intelligence in the management of sustainable destinations. The main ob-
jective of the research was to optimize resource allocation and promote more 
sustainable decision-making in this context. The researchers proposed the use of 
AI algorithms to analyze and process large amounts of sustainability-related da-
ta, including energy consumption, natural resource use, and carbon emissions. 
The results highlight the potential of AI as an effective tool for identifying 
measures to reduce environmental impact and implement sustainable practices 
in tourism destinations. By using AI algorithms, managers can access valuable 
information and insights about the environmental impact of tourism activities in 
real-time. 
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The analysis and processing of big data by artificial intelligence enables a dee-
per understanding of sustainability issues in tourist destinations. Algorithms can 
identify patterns and trends, providing important information for informed de-
cision-making and more responsible management strategies. In addition, apply-
ing AI to the management of sustainable destinations also offers benefits in 
terms of efficiency and resource savings. By identifying problematic or ineffi-
cient areas, managers can implement corrective actions with greater precision 
and focus, maximizing the use of available resources. 

The results of this study highlight the importance of artificial intelligence as a 
promising tool for promoting more responsible and conscious management in 
tourism destinations. The use of AI algorithms enables a more holistic approach 
to sustainability, taking into account multiple factors and relevant indicators. In 
the context of increasing concern for the environment, the application of AI in 
the management of sustainable destinations is an innovative and necessary ap-
proach. It can contribute significantly to the promotion of sustainable tourism 
that balances economic development with the conservation of natural resources 
and environmental protection. Thus, the study conducted by Ferreira et al. 
(2020) highlights the potential of AI as a powerful tool for the management of 
sustainable destinations, enabling a more efficient, responsible and conscious 
use of resources and contributing to the construction of a more sustainable and 
resilient tourism sector. 

Another relevant study is that of Chen et al. (2019), which focuses on the ap-
plication of AI for safety management in inter-municipal tourism consortia. By 
analyzing real-time data and detecting abnormal patterns, AI can help prevent 
and mitigate risks related to tourist safety. In addition, AI can be used in detect-
ing crime trends and patterns, enabling a quick and efficient response from re-
levant authorities. 

The use of AI in the integrated management of inter-municipal tourism con-
sortia has also been explored in terms of offer personalization and marketing. A 
study by Li et al. (2018) proposed an AI model capable of analyzing tourists’ 
profiles based on demographic data, preferences, and past behaviors. This model 
enabled the creation of highly segmented and personalized marketing campaigns 
targeting specific audiences. The results showed a significant increase in cam-
paign effectiveness, leading to higher tourist engagement and conversion rates. 

Artificial intelligence also plays a fundamental role in managing the tourism 
experience. Studies such as that by Wang et al. (2019) have shown how AI can be 
used to create personalized recommendation systems that suggest tourist attrac-
tions, restaurants, and activities based on individual interests. This approach not 
only improves tourist satisfaction but also contributes to a more balanced dis-
tribution of visitor flows by reducing the concentration on popular places and 
encouraging the discovery of less explored destinations. 

The application of AI in the integrated management of inter-municipal tour-
ism consortia also brings challenges and considerations. One of these challenges 
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is data privacy. The collection and processing of large amounts of tourism data 
raises concerns about privacy and the ethical handling of personal information. 
Therefore, it is necessary to implement appropriate policies and practices to en-
sure the security and privacy of tourists’ data. Another challenge is the need for 
skilled professionals in the field of AI to implement and manage the necessary 
systems and algorithms. The lack of AI experts can limit the adoption and suc-
cess of these technologies in inter-municipal tourism consortia. It is important 
to invest in training programs and skills development in this area to ensure that 
the full benefits of AI are realized. 

In summary, the application of AI in the integrated management of inter- 
municipal tourism consortia offers several benefits, including improved resource 
management efficiency, cost reduction, optimized planning, and informed deci-
sion making. Recent studies demonstrate the ability of AI to enhance the tour-
ism experience, predict tourism demand, promote sustainable destinations, en-
sure tourist safety, and personalize offerings and marketing. However, chal-
lenges related to data privacy and the lack of skilled professionals need to be ad-
dressed. With the right efforts, AI has the potential to revolutionize inter-city 
tourism management, provide tourists with a more enjoyable and sustainable 
experience, and drive the development of the regions involved. 

2.4. Converging Literature Aspects 

The studies in this discussion address various aspects related to inter-municipal 
tourism consortia and the use of artificial intelligence (AI) in their management 
process. The following table highlights the common features of the studies re-
viewed and points to common characteristics and trends for future research 
(Table 2). 

In summary, studies on inter-municipal tourism consortia highlight the im-
portance of collaboration between municipalities for regional development, 
while research on AI in tourism explores the potential of this technology to im-
prove destination management, predict tourism demand, and provide persona-
lized experiences for tourists. Trends for future research include impact assess-
ment, sustainability, private sector participation, tourism experiences, data ana-
lytics and Big Data, and market intelligence and competitiveness. 

3. Methodology Design 

Due to the methodological procedures used in this article, this is qualitative re-
search with descriptive and propositional features. Therefore, this propositional 
discussion aims to propose the use of AI models for the management of in-
ter-municipal consortia in Brazil, using technological tools that allow efficient 
coordination and strategic management of tourism services, from the identifica-
tion of opportunities to the evaluation of results, including data analysis and 
demand forecasting. To achieve this, the research was carried out in the follow-
ing phases (Table 3). 
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Table 2. Summary of converging literature aspects. 

Concepts Addressed studies Shared characteristics Future Research 

Inter-municipal 
Tourism 

Consortia 

The studies by de Almeida and 
Viegas (2016), Bueno and Leal 
(2017), Ferreira and Pereira (2016), 
Nogarotto and Marques (2019), 
Pinto and Silva (2019), Schmitz 
and Grande (2014), and Vieira and 
Antonini (2014) analyze 
inter-municipal tourism consortia 
in Brazil and highlight their 
characteristics, challenges, and 
prospects for regional 
development. These research 
studies emphasize the importance 
of these consortia as instruments of 
cooperation between 
municipalities to strengthen 
tourism in a given region. 

Municipal cooperation: 
inter-municipal consortia are 
forms of cooperation between 
different municipalities for the 
joint development of tourism. 
Regional development: consortia 
aim to promote regional 
development through tourism, 
focusing on increasing the supply 
of tourism products and services, 
improving infrastructure and 
promoting destinations. 
Integrated management: the 
studies emphasize the importance 
of integrated management in the 
consortia, covering aspects such as 
strategic planning, governance, 
tourism marketing, resource 
mobilization and partnerships. 

Impact assessment: future research 
can focus on assessing the impact 
of inter-municipal tourism 
consortia on regional 
development, including economic, 
social, and environmental aspects. 
Sustainability: studies can examine 
the incorporation of sustainable 
tourism practices into 
inter-municipal consortia, taking 
into account natural resource 
conservation, social inclusion, and 
balanced economic development. 
Private sector participation: 
private sector participation in 
consortia, its contribution to 
tourism development, and 
public-private partnerships 
may be topics of interest for future 
research. 

Artificial 
Intelligence in 

Tourism 

The studies of Buhalis and 
Amaranggana (2019), Cai, 
McKenna, and Song (2020), 
Chen, Li, and Lin (2019), 
Li, Wang, and Liang (2018), 
Ferreira, Kozak, Kim, and 
Buhalis (2020), 
Nejati, Pourfakhimi, and  
Amini (2021), and Wang, Li, 
Liang, and Huang (2019) explore 
the application of AI in tourism 
and address topics such as smart 
destinations, tourism demand 
forecasting, and personalized 
tourism marketing. 

Smart tourism destinations: The 
studies shed light on the concept of 
smart tourism destinations, where 
AI is used to manage and enhance 
the tourism experience, optimize 
resource management, and 
promote sustainability. 
Tourist demand forecasting: AI is 
used in predicting tourism 
demand, using algorithms and 
predictive models to support 
strategic decisions, such as capacity 
planning, service supply, and 
resource allocation. 
Personalized marketing: AI is used 
to personalize tourism marketing 
offers and provide 
recommendations and experiences 
based on individual tourist 
preferences and characteristics. 

Tourist Experience: Future 
research may explore the 
application of AI to further 
enhance the tourist experience, 
including real-time 
personalization, virtual assistants 
and chatbots for customer service, 
and the use of technologies 
such as augmented reality and 
virtual reality. 
Data analytics and Big Data: 
AI can be used to extract valuable 
insights from large amounts of 
data collected in the tourism 
industry, enabling a deeper 
understanding of tourists’ 
behavior patterns, market trends 
and preferences. 
Market Intelligence: Future 
research can explore how AI 
can be used to analyze the 
competitive environment in 
tourism, identify market 
opportunities, anticipate trends, 
and help formulate competitive 
strategies for destinations and 
tourism businesses. 

Source: proposed by the authors. 
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Table 3. Methodological adopted stages. 

Stages Description 

Research 
question 

How can artificial intelligence be used in the management of 
inter-municipal tourism consortia? 

Sources of 
research 

The databases used for the search were Scopus, Web of Science, and 
Google Scholar. In addition, a manual search of journals on 
inter-municipal consortium management and artificial intelligence 
was conducted. 

Inclusion 
and 

exclusion 
criteria 

for studies 

The inclusion criteria were: 1) articles and books published in English 
and Portuguese between 1983 and 2023; 2) articles that dealt with the use 
of artificial intelligence in the management of inter-municipal tourism 
consortia; 3) articles that presented real or experimental cases of AI use; 
4) articles that presented AI-based technological solutions; 5) articles 
that underwent peer review. The exclusion criteria were: 1) articles that 
did not address the use of AI in the management of inter-municipal 
consortia; 2) articles that addressed areas other than network 
management; 3) articles of a speculative or journalistic nature. 

Conducting 
the search 

The search was conducted in April 2023 using the following search 
terms: “inter-municipal consortia”, “artificial intelligence”,  
“consortium management”, “inter-municipal tourism consortia”,  
and “computer vision”. The initial search returned 142 articles. 

Selection 
of studies 

After the initial review of titles and abstracts, 53 articles were selected 
for full reading. Of these, 21 were included in this approach. 

Evaluation 
of study 
quality 

The quality of the studies was assessed using the Critical Appraisal Skills 
Program (CASP), a scale for assessing study quality. The CASP is a 
critical appraisal tool developed in the United Kingdom and widely used 
in theoretical studies in management. This scale was developed to assess 
the methodological quality of qualitative, quantitative, and 
mixed-method studies. The goal of CASP is to help users critically 
evaluate the quality of studies to determine the reliability and validity of 
the results. In this article, CASP was used to conduct a systematic 
literature review, including questions to examine the appropriateness of 
the search strategy, selection of included studies, assessment of text 
quality, and synthesis of results. 

Data 
analysis 

and 
synthesis 

Data analysis, synthesis, and Python programming: data from 
publications were analyzed using narrative synthesis of results from 
included studies. The results were classified into thematic categories 
based on the main themes addressed in the studies and aligned with the 
proposed Python programming algorithms for the following dimensions 
of tourism services: Identification of opportunities, data analysis, 
demand forecasting, and evaluation of results. 

Source: proposed by the authors. 
 

Adopting this research stages, it was shown below the funnel diagram that il-
lustrates the number of articles at each stage. The diagram depicts the sequential 
steps outlined in the text. It commenced with an initial search of 142 articles 
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pertaining to the utilization of artificial intelligence in the management of in-
ter-municipal tourism consortia. Subsequently, a review of the titles and ab-
stracts was conducted, leading to the selection of 53 articles for comprehensive 
examination. Following the thorough reading, the selected studies underwent 
quality assessment using the Critical Appraisal Skills Program (CASP) scale.  

The subsequent stage encompassed data analysis and synthesis, employing 
Python programming for data processing. The outcomes were subsequently 
classified into thematic categories associated with the proposed dimensions of 
tourism services, namely opportunity identification, data analysis, demand fore-
casting, and results evaluation. It is important to note that the funnel diagram 
represents a sequential process whereby the number of articles decreased at each 
stage, culminating in a final set of 21 included scientific articles, constituting the 
ultimate research findings (Figure 1). 

After presenting the main methodological steps of this study, the next section 
of this article presents the proposed artificial intelligence models for the man-
agement of inter-municipal tourism consortia, focusing on the following possi-
bilities: identification of opportunities, data collection and analysis, demand fo-
recasting and evaluation of results. 

4. Results and Discussion 

The described methodological approach enabled a systematic and comprehen-
sive literature review on the use of artificial intelligence (AI) in the management 
of inter-municipal tourism consortia and provided a reliable theoretical basis for 
the proposal of AI models proposed and subsequently described in this text.  
 

 

Figure 1. Research funnel diagram. Source: proposed by the authors. 
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This discussion provides an initial overview of the topic that includes several 
conceptual and technological opportunities for the application of AI in the 
management of inter-municipal consortia for the provision of public tourism 
services. These opportunities have the potential to improve municipal public 
management and make it an increasingly professional and accurate activity 
(HBR, 2021). This text gains relevance by proposing AI models that can be im-
plemented in the context of Brazilian municipalities and providing a path for 
specific research and modeling. 

In this context, inter-municipal tourism consortia are considered as forms of 
collaboration between organizations that share resources and expertise to 
achieve common goals. Effective management of these partnerships is important 
to ensure the success and sustainability of the consortia. With the advancement 
of technology, AI has emerged as a powerful tool to improve various aspects of 
consortium management.  

Therefore, this article explores how AI can be used in different phases of the 
management process, from identification of opportunities, data collection and 
analysis, demand forecasting and evaluation of results, and provides Python al-
gorithms examples for each of these phases. 

4.1. Identification of Opportunities Python Algorithm 

Artificial intelligence (AI) can play an important role in identifying opportuni-
ties for consortia formation through data analysis and market patterns. Machine 
learning algorithms can analyze large amounts of information about companies, 
sectors, and economic trends, allowing them to identify potential partners based 
on specific criteria. For example, these algorithms can assess the financial per-
formance of companies within a given sector, identify companies with comple-
mentary skills or capabilities, and identify potential collaboration opportunities. 
They can also consider factors such as geographic proximity, technological 
know-how and market positioning to identify suitable partners for consortia 
formation. 

In the following figure, a Python algorithm is proposed to identify opportuni-
ties for managing inter-municipal tourism consortia. 

The five companies listed in Algorithm of Figure 2 represent illustrative pos-
sibilities for use in five different municipality departments. Since the algorithm 
is designed to be generic, specific names of the municipalities are not provided. 
These companies can be applied in various situations, and the number of com-
panies can be adjusted to accommodate larger or smaller scenarios. Then, in this 
proposed example, a dataset of tourism programs is defined, along with their 
characteristics such as revenue, growth rate, profitability, and market share, as 
found in Ferreira, Kozak, Kim, and Buhalis (2020). Subsequently, the data is 
normalized to ensure that all variables are on a similar scale. The K-Means clus-
tering algorithm is then applied to group the programs based on their characte-
ristics. This enables the selection of any two groups for demonstration purposes. 
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Figure 2. Python algorithm for identification of opportunities. Source: Proposed by the authors. 
 

Finally, potential partners are selected based on the group and certain criteria 
(revenue, growth, profitability, and market share). This code prints the names of 
the potential partners that meet the criteria. Managers of inter-municipal tour-
ism consortia can customize the dataset and criteria to their specific needs. They 
can also explore and try different machine learning algorithms or adjust the 
number of groups according to their needs. 

4.2. Data Collection and Analysis Python Algorithm 

Data collection and analysis are fundamental components of consortium man-
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agement. AI can be used to process complex data sets and gain insights from 
them. For example, the use of AI in consortium management can be based on 
studies and advancements in data mining, machine learning, and data analytics. 
Sarli et al. (2017) reviewed various approaches and data analytics techniques 
used in business consortia and highlighted the potential of these techniques to 
improve management and decision making in these collaborative arrangements.  

The technologies mentioned in this study are capable of processing large 
amounts of data collected by consortia organizations and deriving valuable in-
sights from it. The following Figure 3 shows a Python algorithm capable of per-
forming data analysis for the management of inter-municipal tourism consortia 
and identifying performance patterns of consortia organizations, highlighting 
strengths and areas for improvement. 

The presented algorithm describes a procedure for analyzing a data set con-
tained in a file named “consortium_data.csv”. The goal is to identify perfor-
mance patterns in consortium organizations using the K-means algorithm. It has 
suggested the following steps: 
 Loading the data: the code reads the CSV file that contains the relevant data 

for the analysis. We assume that the file is named “consortium_data.csv”. 
 Preprocessing: before applying the K-Means algorithm, the data must be 

prepared for analysis. This may include removing missing values, normaliz-
ing the data, or any other necessary treatment to ensure data quality. 

 Conversion of categorical variables: if the dataset contains categorical va-
riables (e.g., strings representing categories), these variables must be con-
verted to numeric values. In this case, the algorithm uses Label Encoder en-
coding, which assigns an integer number to each unique category. The Label 
Encoder is often used to encode categorical variables into numeric values so 
that machine learning algorithms can work with them.  

 

 

Figure 3. Python algorithm for data collection and analysis. Source: Proposed by the au-
thors. 
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 Column selection: the algorithm selects the “Organization” and “Perfor-
mance” columns from the dataset for analysis. These columns contain the 
relevant information to identify performance patterns in consortium organi-
zations. 

 Application of the K-means algorithm: the K-means algorithm is applied to 
the selected data. K-means is an unsupervised learning algorithm that groups 
the data into k clusters, where k is a user-defined parameter. In this example, 
the value of k is fixed at 3, but it can be adjusted depending on the needs of 
the study. 

 Adding cluster labels: after applying K-means, the code adds cluster labels to 
the data. Each consortium organization is assigned to a cluster based on its 
performance. 

 Displaying the results: the code displays the result of the analysis, which con-
sists of the original data and the added cluster labels. This allows visualiza-
tion and interpretation of the performance patterns determined by the algo-
rithm. 

This algorithm is useful for examining and identifying clusters or perfor-
mance patterns in a dataset of consortium organizations and facilitates analysis 
and decision making regarding these organizations. 

4.3. Demand Forecasting Python Algorithm 

Anticipation of future demand is of utmost importance for strategic planning of 
tourism consortia. The study by Poudel, Gurung, and Khanal (2019) discusses 
how artificial intelligence (AI) contributes to demand forecasting based on his-
torical data and relevant variables. Poudel et al. (2019) present a comparison 
between different machine learning techniques, including AI algorithms, for 
demand forecasting in the tourism sector. The researchers demonstrated that AI 
algorithms such as artificial neural networks (ANNs), support vector machines 
(SVMs), and decision trees are able to make accurate and efficient predictions 
based on historical data and relevant variables. The results of the study show that 
these AI algorithms are able to analyze consumption data, market behavior, and 
seasonal factors to predict demand for specific tourism products or services. The 
AI was able to detect complex patterns in the data, recognize non-linear rela-
tionships between variables, and adapt to seasonal changes or special events that 
affect demand. 

According to these authors, tourism consortia can benefit from using AI tech-
niques in demand forecasting in several ways. First, they gain a more accurate 
and detailed view of future demand, which enables more efficient and effective 
strategic planning. In addition, the ability to predict and adapt to fluctuations in 
demand helps optimize resource allocation and decision-making regarding 
pricing, promotions, and services offered. In other words, the scientific study by 
Poudel et al. (2019) provides theoretical evidence to support the claim that AI 
can be used in demand forecasting in the tourism sector. Analyzing historical 
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data and relevant variables using AI algorithms enables accurate and efficient 
demand forecasting that supports strategic planning of tourism consortia and 
provides competitive advantages in the market. The following Figure 4 shows an 
algorithm that can forecast tourism demand. 

This proposed algorithm aims to predict tourism demand based on historical 
and future data. The code assumes that you have stored the historical data in a 
CSV file named “historical_data.csv” which contains columns for “consump-
tion”, “market behavior”, “seasonal factors” and “demand” The future data is 
stored in another CSV file named “future_data.csv” with the same columns. The 
algorithm uses the Pandas library to load and process the data. It creates separate 
input variables (X) and the target variable (y) from the historical data. Then it 
trains a linear regression model from the scikit-learn library using the historical 
data. After training the model, the algorithm loads the future data and extracts 
the input variables for prediction (future_X). This data is passed through the 
trained model to obtain the predicted demand for the future period. Finally, the 
algorithm prints the predicted demand values. 

4.4. Results Evaluation Python Algorithm 

Evaluating outcomes is essential for monitoring consortia performance and 
identifying opportunities for improvement. AI can be used to analyze key per-
formance indicators, compare results to established goals, and identify relevant 
patterns or trends to improve future strategies. The following Figure 5 illustrates 
an algorithm that can perform the evaluation of results for inter-municipal tour-
ism consortia. 
 

 

Figure 4. Python algorithm for demand forecasting. Source: Proposed by the authors. 
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Figure 5. Python algorithm for results evaluation. Source: Proposed by the authors. 
 

In this example, it is assumed that there is a CSV file named “dados_consor- 
cios.csv” that contains the consortium data, with columns such as “Consor-
tium”, “Indicator” and “Month” The algorithm loads this data using Pandas and 
calculates the main performance indicators for each consortium. It then defines 
the set targets in a dictionary. The algorithm compares the achieved results with 
the defined targets and adds the columns “target” and “achieved” to the indica-
tor Data Frame. Finally, the algorithm identifies performance trends by group-
ing the data by month and calculating the average of the indicator for each 
month. The results are printed on the console, showing the performance indica-
tors, the comparison with the set targets and the performance trends. 

From the proposal of these algorithms, the application of AI models in the 
management of tourism consortia offers several opportunities to improve the ef-
ficiency, decision-making, and overall performance of these partnerships. The 
examples provided in this article demonstrate how AI can be applied at various 
stages of the consortium management process, whether it is opportunity identi-
fication, data collection and analysis, demand forecasting, and outcome evalua-
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tion. However, it is important to emphasize that successful implementation of 
AI requires an integrated approach that considers factors such as data quality, 
governance, and ethics in the use of technology. 

5. Final Considerations 

This study analyzed the contribution of artificial intelligence (AI) application to 
the integrated management of inter-municipal tourism consortia, with the aim 
of improving planning, decision-making, and project implementation in mu-
nicipal tourism departments. Based on literature review and analysis of the cha-
racteristics of existing consortia, it was found that AI can be applied in different 
phases of consortia management, from identification of opportunities to evalua-
tion of outcomes, including data analysis and demand forecasting. 

One of the main contributions of this study was the identification of oppor-
tunities to apply AI in the management of inter-municipal tourism consortia. 
Based on the results obtained, managers can explore the use of AI in identifying 
and analyzing relevant data, forecasting demand, monitoring performance indi-
cators, and even personalizing tourism experiences. These applications can lead 
to more efficient management, enable data-driven decisions, and promote sus-
tainable growth of the sector. 

The four detailed application categories in this study—identifying opportuni-
ties, evaluating results, analyzing data, and forecasting demand—can be ap-
proached with Python code and offer practical suggestions for managers. In the 
opportunity identification category, Python code was proposed to analyze mar-
ket and regional tourism data to identify trends, patterns, and promising oppor-
tunities. This enables managers to make informed and strategic decisions to 
drive tourism development in communities. In turn, in the demand forecasting 
category, the use of Python code can help managers analyze past and current 
trends to predict future demand for services and tourist attractions. This can in-
clude using machine learning models and statistical techniques to forecast sea-
sonal demand, identify tourist behavior patterns, and optimize resource alloca-
tion. 

Data analysis is another area where Python code can be valuable. Managers 
can develop algorithms and scripts to process large amounts of tourism-related 
data to gain a deeper understanding of tourists’ needs and preferences. This can 
include sentiment analysis of hotel reviews, data processing of reservations, and 
analysis of social media data to understand tourists’ opinions. In addition, the 
use of Python code allows managers to collect and analyze data on the perfor-
mance of inter-municipal tourism consortium projects and initiatives to evaluate 
results. This can include indicators of tourist satisfaction and economic and en-
vironmental impact, among others. Using this information, managers can eva-
luate the success of the actions undertaken and adjust as needed. 

These practical approaches, based on Python code, provide managers with 
concrete tools for implementing AI in the management of inter-municipal tour-
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ism consortia. By using these techniques, managers can make data-driven deci-
sions, optimize resources, and drive sustainable industry development. In addi-
tion, a comparative analysis of successful cases of inter-municipal tourism con-
sortia that have used AI can provide valuable insights into the most efficient 
practices and approaches in this context.  

In addition, the results of this study suggest that future research should be 
conducted to evaluate the real-world impact of implementing integrated AI 
models in managing these consortia. Empirical research that analyzes real-world 
applications of AI in this context can provide valuable insight into the benefits 
and challenges faced by managers. In addition, it is critical to explore the poten-
tial for integrating emerging technologies such as the Internet of Things (IoT) 
and virtual reality (VR) with AI. These complementary technologies can add 
value to the integrated management of consortia and provide tourists with a 
more immersive, personalized, and efficient experience. 

By promoting efficiency in decision making, AI can help optimize resource 
allocation, improve demand forecasting, and identify growth opportunities. This 
leads to more effective management of consortia, enabling them to better re-
spond to tourists’ needs and expectations. In this direction, the application of AI 
can contribute to the sustainable development of the tourism sector. Through 
route optimization, smart energy and resource management, and real-time data 
analysis, it is possible to reduce environmental impact and promote more sus-
tainable practices in the industry. However, it is important to emphasize that the 
successful implementation of AI requires a careful approach. Ethical issues such 
as privacy and transparency of algorithms must be carefully considered and ad-
dressed to ensure that AI is used responsibly and fairly. 

Then, this study contributes to the scientific literature by proposing a practical 
application of AI using Python code that provides managers with a tangible and 
replicable approach to improving the management of inter-municipal tourism 
consortia. These contributions, along with the suggestions for future research, 
provide a solid foundation for further studies that promote continued progress 
in the professional management of inter-municipal tourism consortia and pro-
vide more effective outcomes for the industry. 

Finally, it is important to point out some limitations encountered in conduct-
ing this study. First, there is the possibility of publication bias and a limitation to 
articles published only in English and Portuguese, which may limit the scope of 
the study. In addition, caution should be exercised when generalizing the results, 
as there may be a lack of empirical validation of the proposed models. In addi-
tion, contextual factors such as local politics, culture, and available resources 
may significantly influence the application of artificial intelligence in managing 
inter-municipal consortia. Unfortunately, these contextual factors were not 
adequately addressed in this theoretical study. Future research should therefore 
address these limitations and provide a more comprehensive understanding of 
the topic. 
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