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Abstract (242 words)

This research substantiates modern FM professionals serving various industries with innovative and challenging concepts regarding FM outsourcing relationships between facility owners and service providers, based on a comparative global study. Facility Management (FM) outsourcing is increasingly emphasizing sustainability by aligning with the United Nations’ Sustainable Development Goals in business decisions.
The aim of this research paper is to further investigate, through real business cases in a global context across three geographical zones, the sustainability aspects of a previously published study that validates Artificial Intelligence (AI) Facilities Management (FM) outsourcing relationship system. 

The paper begins with an introduction to the theory of the FM outsourcing relationship model, highlighting how it can aid FM stakeholders in designing their routine practices to enhance business effectiveness and productivity. 
Additionally, it outlines the practical aspects and raw data of the research cases conducted internationally for testing and verification purposes. These outlines validate that such FM outsourcing model developed by us is robust enough to adopt by the industry.
This comparative global study concludes with by categorizing FM outsourcing and discussing the similarities and differences in the relationships between providers and clients across three geographical zones, namely, Pearl River Delta in Southern China and in the heart of the rapidly developing East Asia, between the Indian Ocean and the South China Sea, and Southwestern Pacific Ocean. Furthermore, the outcomes generated from the AI model can be used to further analyze the outsourcing relationships among service providers and stakeholders.

(5577 words excluding references)

1.	Introduction
In the Facility Management (FM) industry, Strategic Sustainable FM can assist to achieve the 17 United Nations Sustainable Development Goals (SDGs) across organizations. Outsourcing sustainable FM leads to better business decisions (Lok et al., 2023) and helps to reduce energy, water, and waste in building maintenance. However, the FM outsourcing sector faces challenges in applying these SDGs, making clear support essential for effective adoption. This paper explores how facility management outsourcing contributes to the SDGs. This framework guides future research and helps to measure FM's added value to core businesses and stakeholders. The paper also discusses an AI-based facility management outsourcing system related to the SDGs, aiming to inspire FM professionals with new ideas about relationships between facility owners and service providers. Opoku and Lee (2022) emphasize using practices that support social, environmental, and economic benefits, showing how the FM sector can support the 17 SDGs at different organizational levels through data-driven technologies.
The ISO/TC 267 Technical Committee for Facilities Management was formed in 2012 (ISO, 2022). As of 2022, 51 countries are part of this committee. The recent ISO FM standards confirm that essential features of goods and services, like safety, quality, and reliability, are consistent. These standards also support the Sustainable Development Goals (ISO/TC 267). Facility Management is important for organizations that manage and maintain workplaces and assets (British Standards Institution, 2018). FM is now moving toward a strategic approach by including the United Nations Sustainable Development Goals, which encourage Sustainable Facility Management (SFM) in business choices. The Sustainable Development Goals create a baseline of established practices for sustainable FM. However, the FM sector may face challenges when trying to use these international sustainability goals. On the positive side, sustainable FM can show how FM adds value to core business operations, which emphasizes the significance of sustainability in the global FM industry. While technology and strategic methods can improve sustainability across many fields, teamwork and collaboration within the community are vital to tackle these challenges effectively. Sustainable facility management is important for the international facility management industry. Lok et al. (2018) highlighted that strong encouragement from organizations is vital for adopting sustainability practices successfully. 
Lok et. al. (2025a) argue that adopting SDGs can help to create a more sustainable FM world and encourage best practices in workplaces. Effective facility management can also boost productivity and service quality. However, the facility management community often overlooks sustainability. It makes us question whether we can effectively organize services without following relevant Sustainable Development Goals. Integrating SDGs into facility management is essential for promoting sustainability. Today, everyone needs to stay informed about these trends, as all generations need to understand and accept the UN goals. Many people are now seeking sustainable choices in their daily lives to enhance communication and productivity. 
The aim of this research paper is therefore to further investigate, through real business cases in a global context across three geographical zones, the sustainability aspects of a previously published study that validates Artificial Intelligence (AI) Facilities Management (FM) outsourcing relationship system.

2.	Sustainable Facilities Management incorporating Sustainable Development Goals (SDGs)
Sustainable Facility Management focuses on managing and delivering essential and support services that promote economic, social, and environmental sustainability (Tucker, 2013). The facility management sector should lead the way in sustainability by making it part of daily practices, which can improve customer service. SFM anticipates to reduce the negative environmental impact of business activities. This involves smart decision-making and adopting sustainable practices that consider customer experience, climate change, and competition. Opoku and Lee (2022) explain that SFM combines facility management with sustainable development. This is done by using technology and new business methods that balance social, economic, and environmental factors. Nielsen and Galamba (2010) looked into how sustainability affects core business functions and support roles, as well as their impact on local and global communities. SFM also focuses on using eco-friendly materials to improve indoor air quality, encourages water reuse, improves energy efficiency for thermal comfort, and supports sustainable renovation. It also promotes flexible designs that help create sustainable cities and communities and embraces circularity (Lee and Kang, 2013). Strategic Sustainable FM assists in managing the built environment and facility management, especially during the challenges caused by the Covid-19 pandemic. While many see SFM as focused solely on environmental issues (Lok et al., 2018), FM organizations are increasingly considering environmental, social, and economic factors together. 
Facility management can significantly help to achieve development goals. However, according to Kwawu and Elmualim (2011), facility managers need to learn important skills to effectively include sustainability in their FM strategies and operations. They are key players in driving change within organizations and can influence employees at all levels (Elmualim et al., 2009). It is essential to understand that 80% of a building's climate change impact happens during its operational stage, showing how operations can harm the environment (Buser et al., 2018). The built environment contributes over 40% of material use, 33% of global energy use, and 40 – 50% of greenhouse gas emissions. Therefore, Sustainable Facility Management is crucial for global sustainability, especially given large numbers of existing buildings (Nielsen et al., 2009; Radebe and Ozumba, 2021). Nielsen et al. (2016) point out that SFM can solve important difficulties such as climate adaptation, energy efficiency, and sustainable development, while creating innovative ways for both organizations and society. A study by the International Facility Management Expert Center (IFMEC, 2018) in the Netherlands found that effective SFM can help achieve the 17 Sustainable Development Goals. The FM profession is well-positioned to integrate these SDGs at all levels of an organization, and can promote individual behavior changes by creating a supportive environment for sustainable practices. Table 1 links sustainable facility management to the 17 Sustainable Development Goals connecting to ISO standards. Facility managers should pay attention to the long-term environmental impact of their decisions instead of just short-term maintenance issues.

3.	Sustainable Facilities Management Outsourcing Relationships: AI Applications and Case Studies 
This facilities management outsourcing system is helpful for FM services. Its success depends not only on FM researchers, but also on how well FM practitioners and the community apply the system (Lok et al., 2021). To improve communication and productivity, it is important to use IT applications in daily lives. We increasingly use artificial intelligence (AI), machine learning (ML), and predictive maintenance systems to support decision-making for building maintenance (Villa et al., 2021). Clearly, IT applications can boost efficiency and productivity across all professions.
This study explains a system for managing sustainable relationships in facility management outsourcing using real case studies. Good relationships between clients and service providers are crucial for successful FM outsourcing services (Lok et al., 2015). The FM Contingency Outsourcing Relationship (CORE) model helps measure how well an FM service provider is currently performing and assesses future outsourcing plans. It looks at capabilities and capacities for specific contracts aligning with the identified relationships (Lok et al., 2020). By using and validating real data, this system can effectively support FM outsourcing services in the built environment.
This new CORE model is now being used in the facilities management  industry. A Four Outsourcing Relationships Types (FORT) model was originally created for the information technology sector. Lok et al. (2015) explained the CORE model, which is based on four types of outsourcing relationships identified in this FORT model. This study looks at simulated case studies within the CORE model's four categories: In-house management, technical expertise, commitment, and common goals. It primarily focuses on the clients' perspective. The study builds on earlier research about outsourcing relationships between FM service providers and clients. It also investigates using Artificial Neural Networks (ANNs) to support sustainable practices.
The CORE model describes four main outsourcing categories (OC): OC1, OC2, OC3, and OC4 (Lok et al., 2020). However, in real life, things often don’t fit perfectly into these categories. After examining actual case studies, the research introduced three new middle categories: OC1/2, OC2/3, and OC3/4. These new categories help to explain how the system works more clearly.
This study uses a survey to examine eight outsourcing strategies across seven different outsourcing relationships. It introduces rules for CORE related to four simulated outsourcing systems (Lok et al., 2021). The study looks at how to apply seven outsourcing categories effectively in facility management relationships, using the scientific Artificial Neural Network . The results from validation offer useful insights into the relationships between stakeholders and service providers. By following these rules, users and facility owners can better design their FM outsourcing strategies. This can lead to improved productivity, efficiency, and overall service in FM (Lok et al., 2022). In summary, categorizing FM outsourcing helps to clarify the right relationships within these systems.

4.	Materials and methods
To take advantage of Industry 4.0, businesses can use big data analytics, modeling, and simulation. This study confirms existing knowledge about how artificial intelligence can improve facilities management outsourcing. This approach helps FM companies gain a competitive edge and create real value. We used a survey to analyze eight outsourcing strategies across four types of outsourcing relationships. Our practical approach includes four specific categories of FM outsourcing. We designed the data collection process so each case study fits one of these categories.
The first data collection conducted from early August 2021 to the end of December 2021 covers five months. We originally planned to conduct four case studies, each focusing on a different type of outsourcing relationship. However, due to the COVID-19 pandemic, collecting primary data in Hong Kong became difficult because many industries faced lockdowns. This survey aimed to take a strategic approach within the construction and built environment sectors, where facilities management professionals understand the research topic better. There are two ways to find suitable case studies about companies or institutions through individual research connections. We have sent electronic invitations to local facility management and real estate professional networks, including several professional institutions. The respondents for this survey are FM facility owners and practitioners in the built environment. Each respondent’s company or organization invited two or three colleagues to complete the survey in the same work setting. This method focuses on participants in the built environment, making the results stronger and more reliable. The first-round practical case studies includes examples from Hong Kong and various international industries covering property management, property development, building maintenance, leisure and culture, education, and exhibitions.
Presented here is the second round of international case study across three geographical zones, namely, Pearl River Delta in Southern China and in the heart of the rapidly developing East Asia, between the Indian Ocean and the South China Sea, and Southwestern Pacific Ocean. The study covers property management, property development and building construction & maintenance.
We used Artificial Neural Networks to analyze raw data while we collected it. This was important for identifying the type of outsourcing relationship in a specific case study. As we examined the cases, we noticed that some outcomes did not fit neatly into the four main outsourcing categories: OC1, OC2, OC3, and OC4. These outcomes often fell near the borders between two categories. To solve this, we created three new hybrid categories: OC1/2, OC2/3, and OC3/4. For example, OC1/2 includes cases that are between OC1 and OC2. Now, we have a total of seven outsourcing categories. The final data about these categories is noted in the analysis section.

4.1 Data collection stage
Here are ten steps for companies or organizations that want to take part in this research as case studies:
1. The company should be recognized at a regional or international level.
2. The company can either own or use a facility.
3. The company must provide two to three people to complete the questionnaire on their own and without help, to ensure accurate results.
4. We will prioritize senior or middle-level professionals from regional or international clients or companies.
5. Participants do not need to know their company's specific category.
6. We will debrief participants before the questionnaire survey starts.
7. Participants can check their responses against an independent standard related to their company.
8. Different people from the same company should work together to ensure fair, objective, and reliable results.
9. The Artificial Neural Network analysis gave positive scientific results.
10. The ANN analysis shows that no major parameter among the eight outsourcing strategies can be set to zero. If there is no rating provided in the questionnaire, we will assign a value of "1" to the outsourcing strategy and a weight of "0," meaning it will not affect the overall assessment.
These steps are important for ensuring the integrity and effectiveness of the research process.

4.2 Analysis of the data
4.2.1 Outsourcing Categorization and Generation of Final OC using ANN 
This study looks at how to use an Artificial Neural Network for Facilities Management outsourcing, building on what Lok et al. (2020) previously discussed about using quantitative data. We measured eight outsourcing strategies along two axes. The X-axis shows how the outsourced FM portfolio affects the client's competitive position and long-term goals. The Y-axis assesses how much ownership and control of FM assets are transferred to service providers (Lok et al., 2021). This model helps to predict the relationships between FM stakeholders in specific contracts, including building maintenance, security, cleaning, and catering. The ANN analysis includes four input variables (OC1, OC2, OC3, and OC4) and one output variable (OC). We calculated OC1 to OC4 using raw data from various FM firms, and the final value of OC helped to categorize the outsourcing strategy.
We identified eight FM outsourcing strategies based on the FM CORE model (Lok and Baldry, 2015 and 2016) and assigned each a value between 0% and 100%. The values include Substitution of Ownership (SO1, SO2) and Substitution of Control (SC1, SC2) on the Y-axis, and Competitive Position (CP1, CP2) and Long-term Plan (LP1, LP2) on the X-axis. Next, we combined these eight values into four outsourcing category values, also ranging from 0% to 100%, using the mapping from Lok et al. (2021). We achieved this task using four equations based on the Cobb-Douglas Production Function (Cobb and Douglas, 1928). We classified the indices as high = 3, medium = 2, and low = 1.
Four values that represent outsourcing categories go into a well-trained artificial neural network, as explained by Lok et al. (2020). Each value ranges from 0% to 100%, which is then changed to a new range of [0.5, 5.5]. To do this, we divided each raw value by 20 and add 0.5. Each outsourcing category is rated on a scale from 1 to 5. For example, the range of [0%, 20%] is converted to [0.5, 1.5]. The output is limited to the range of [0.5, 4.5], based on the expert database used for training. This limit is so because there are four outsourcing categories: OC1, OC2, OC3 and OC4. The final output category is determined using the following formula:
This section gives four examples of outsourcing and explains the framework clearly. Lok et al. (2021) identify four categories: OC1, OC2, OC3 and OC4. However, it isn’t practical to assign OC1 to a company with a score of 1.49 and OC2 to another with a score of 1.51. To address this, we created three new categories: OC1/2, OC2/3 and OC3/4.
The real world is continuous, not just made up of separate parts. We recommend using a margin of 0.15, so the Transient Zone is ±0.15. This study includes the main outsourcing categories OC1, OC2, OC3, OC4, as well as some cases that fall in between. For example, OC1/2 is between OC1 and OC2, OC2/3 is between OC2 and OC3, and OC3/4 is between OC3 and OC4. With this adjustment, the ranges for the seven outsourcing categories are as follows:

[1]	- OC1: 	[2]	[0.5000, 1.3499]
[3]	- OC1/2: 	[4]	[1.3500, 1.6500]
[5]	- OC2: 	[6]	[1.6501, 2.3499]
[7]	- OC2/3: 	[8]	[2.3500, 2.6500]
[9]	- OC3: 	[10]	[2.6501, 3.3499]
[11]	- OC3/4: 	[12]	[3.3500, 3.6500]
[13]	- OC4: 	[14]	[3.6501, 4.5000]

4.3 Summary
Lok et al. (2021) describe four kinds of outsourcing relationships between clients and service providers:

1. Outsourcing Category 1 (OC1): This type is called Support/In-house. It greatly affects hard facilities management by tackling challenges related to flexible facilities and offering a competitive edge.

2. Outsourcing Category 2 (OC2): This type is known as Alignment/Technical Expertise. It is important for soft FM by helping to build flexible relationships in service delivery, and improving the value of the FM portfolio and business processes.

3. Outsourcing Category 3 (OC3): This type is called Reliance/Commitment. It has a strong impact on how managers control operations and make decisions about planning and development. It also involves replacing in-house FM staff, which adds to competitive advantage.

4. Outsourcing Category 4 (OC4): This type is known as Alliance/Partner. It significantly boosts long-term competitiveness through strong partnerships and strategic relationships, leading to new revenue opportunities.

Each category highlights different aspects of the service relationship and its effects on facilities management

5.	Background of cases in the Year 2025
Table 2 and 3 respectively indicate the details and profiles of eight case studies in the group for year 2021, data collection period of 3.5 months, and five case studies in the group for year 2025, and data collection period of 3.5 months for the seven outsourcing categories.

Case Study 1
The respondents are from a private construction contractor’s regional site office of an international company located in the Southwestern Pacific Ocean. The site office has fewer than 50 staff members. Two senior surveyors participated in the survey. The company specializes in providing construction services and requires facilities management outsourcing services, which include cleaning, security, and IT services. 
The FM service providers are categorized as labor supply, equipment, and services. The two respondents classify their outsourcing category as OC2 and affirm that the service provider possesses qualified technical expertise.

Case Study 2
The respondents are from a national public real estate company located between the Indian Ocean and the South China Sea. The office has fewer than 50 staff members. Three individuals participated in the survey: One general manager, a technical officer, and a technical assistant. The company specializes in renovation work for real estate properties and requires FM outsourcing services that include cleaning. 
The FM service providers are focused solely on cleaning services. The three respondents categorize their outsourcing as OC3 and emphasize that the service provider has a strong commitment to their company and customers.

Case Study 3
The respondents are from a private regional main contractor company situated in the Pearl River Delta in Southern China, at the center of the rapidly developing East Asia. The office employs between 50 to 100 staff members. Two surveyors participated in the survey. The company is engaged in providing main contractor services and requires FM outsourcing services that include a Smart Site Safety System (4S), Building Information Modeling (BIM), security, and IT services. 
The FM service providers are categorized as labor supply, equipment, and services. The two respondents classify their outsourcing category as OC3 and confirm that the service provider has a strong commitment to their company and customers.

Case Study 4
The respondents are a private regional construction contractor of an international company located in the Southwestern Pacific Ocean. The office has fewer than 50 staff members. Two respondents participated in the survey; they are assistant surveyors. The company specializes in providing general facilities management (FM) services. 
They require FM outsourcing services that include cleaning, security, and IT support. The nature of the FM service providers includes labor supply, equipment, and various services. Both respondents categorize this type of outsourcing as OC2, noting that the service provider possesses qualified technical expertise.

Case Study 5
The respondents are a private national company focused on construction, engineering, and infrastructure projects. It is located in the Pearl River Delta in Southern China, a region at the center of the rapidly developing East Asia. The office employs between 500 and 1,000 staff members. Two technical officers participated in the survey.
This company provides construction, engineering, and infrastructure projects along with comprehensive services across different business sectors. They require FM outsourcing services, specifically in property management. The FM service providers offer facilities management, which includes maintenance, cleaning, and support services such as stationery.

The two respondents categorize this type of outsourcing as OC3 and emphasize that the service provider demonstrates a strong commitment to both the company and its customers.

Discussion of Outsourcing Categories with ANN Results for Years 2021 and 2025
The case studies from 2021 were primarily located in the Pearl River Delta in Southern China and the rapidly developing region of East Asia.

Common Outsourcing Categories
i)	Outsourcing Case Studies: Category 2/3 of 2021 and Case Study 4 from 2025 falling within similar outsourcing categories.

Geographical Differences  
The 2021 cases are situated in the Pearl River Delta in Southern China, while the 2025 case is set in the Southwestern Pacific Ocean.

Similar Business Nature of the Case Studies
The 2021 case involves a public sector organization focused on construction and maintenance, providing services regionally. In contrast, the 2025 case features a private regional construction contractor representing an international company, offering general facilities management services.

Similar Demand for FM Outsourcing Services
In the 2021 case, the FM outsourcing service provider is responsible for general property management, including security and cleaning services. The 2025 company requires FM outsourcing services that encompass cleaning, security, and IT support.

ii)	Outsourcing Case Studies: Category 3/4 of 2021 and Cases 1 and 5 of 2025

Geographical Differences 
The case from 2021 is situated in the Pearl River Delta in Southern China, a rapidly developing region in East Asia. In contrast, one of the cases from 2025 is located in the Southwestern Pacific Ocean.

Nature of the Businesses in the Case Studies
The first case from 2021 pertains to the public sector, specifically in property management, with a national scope focused on providing housing supply services. The second 2021 case is in the private sector, involving a building surveying consultancy that operates internationally and offers building surveying consultancy services.
The first case from 2025 involves a regional site office of a private construction contractor representing an international company, specializing in construction services. The second case from 2025 is a national private company engaged in construction, engineering, and infrastructure projects, offering comprehensive services across various business sectors.

Similar Demand for FM Outsourcing Services
In the first case from 2021, the FM outsourcing services provider is responsible for building maintenance and offers services including security, cleaning, and customer support. The second case from 2021 involves a provider handling building management, which includes cleaning and maintenance services.
In the first case from 2025, the company requires FM outsourcing services that encompass cleaning, security, and IT services. The second case from 2025 necessitates FM outsourcing services related to property management.

iii)	Outsourcing Category 4 for the Cases of 2021 and 2025

Geographical Differences 
The 2021 case is located in the Pearl River Delta in Southern China, which is at the center of the rapidly developing East Asia. In contrast, the 2025 case is situated between the Indian Ocean and the South China Sea.

Differences in Business Nature of the Case Studies
The 2021 case involves a public sector organization (specifically in leisure and culture for the government) that operates regionally. Its focus is on providing quality cultural services suitable for a world-class city and events capital. Conversely, the 2025 case pertains to a national public real estate company that specializes in renovation works for real estate properties.

Similar Demand for FM Outsourcing Services
In the 2021 case, the FM outsourcing service provider is responsible for various building management tasks, including building patrols, visitor inspections, emergency responses, vacuuming, sweeping and mopping floors, emptying trash cans, and applying antimicrobial coatings. The services provided encompass security, cleaning, and antimicrobial treatments. For the 2025 case, the company primarily requires FM outsourcing services focused on cleaning.

Opposing Viewpoint on Outsourcing Categories Relative to the ANN Results
In 2021, the analysis of Outsourcing Category 2 (OC2) was not conducted because the research team could not identify a suitable company that fits this category.

Different Geographic Contexts of the Case Studies
The 2025 case study is located in the Pearl River Delta, a rapidly developing region in Southern China and East Asia.

Varied Business Nature of the Case Studies
The company in the 2025 case study is a private regional main contractor that provides main contractor services.

Similar Demand for FM Outsourcing Services Across the Cases
In the 2025 case, the company requires facilities management outsourcing services, which include a Smart Site Safety System (4S), Building Information Modeling (BIM), security, and IT services.

Outsourcing Categories with Unique Cases from 2021
Different Business Types of the Case Studies
The first case in the 2021 OC1 category is from the public sector, specifically in education and exhibitions, operating regionally. Its primary focus is providing a teaching and learning platform about sustainable environmental practices to the local community. 
The second case in the 2021 OC1 category is from the private sector, specifically in property management, also operating regionally. This case revolves around the provision of property management services.
The 2021 OC3 case involves an international private sector organization engaged in property development. Its business nature includes offering building, electrical, and maintenance services, along with office support, hygiene, and security systems.
Additionally, the 2021 OC1/2 case is from the private sector, focusing on building maintenance and operating regionally. Its main function is to provide maintenance services to residents.

Similar Demand for FM Outsourcing Services
In the first case of the 2021 OC1 category, the company requires facility management (FM) outsourcing services, including cleaning, building maintenance, and catering services.
In the second 2021 OC1 case, the company requires FM outsourcing services that include security, cleaning, and renovation.
The 2021 OC3 case requires FM outsourcing services such as general office decoration and fixture maintenance, IT hardware support, cleaning, and security.
Lastly, the 2021 OC1/2 case necessitates FM outsourcing services for maintenance works and related services.

Analysis of Outsourcing Categories in 2025: Results from ANN versus Respondents' Judgements
Without ANN, Lok et. el. (2021) indicates the details of simulation of outsourcing category through mathematical manipulation.

Case 1
Outsourcing Category in 2025 results with ANN is 3/4, but results with Respondents' own judgment is 2.  

Case 2
Outsourcing Category in 2025 results with ANN is 4, but results with Respondents' own judgment is 3.

Case 3
Outsourcing Category in 2025 results with ANN is 2, but results with Respondents' own judgment is 3.  

Case 4 
Outsourcing Category in 2025 results with ANN is 2/3, but results with Respondents' own judgment is 2.  

Case 5
Outsourcing Category in 2025 results with ANN is 3/4, but results with Respondents' own judgment: 3  

Overall Differences
All Outsourcing Categories in the 2025 results from ANN differ from those based on Respondents' own judgment. The largest discrepancy occurs in Case 1, while the smallest difference can be found in Case 5. Figure 1 indicates a graph showing the final outputs of Years 2021 and 2025.

Discussion
IFMEC (2018) notes that the facilities management industry has made great strides by using technologies like artificial intelligence (AI) and the Internet of Things (IoT) for smart-building projects. These efforts support the UN's Sustainable Development Goals (SDGs), particularly SDG 9, which focuses on industry, innovation, and infrastructure. The digitalization of FM, especially in outsourcing, is a recent trend that fits with the Fourth Industrial Revolution. This study examines FM services related to real estate and soft-user services. Sustainable FM merges facilities management principles with sustainable development by adopting new technologies and practices that balance social, economic, and environmental impacts.
Our well-trained Artificial Neural Network was applied to eight real-world (first round in 2021) and five international cases (second round in 2025), confirming the effectiveness of our approach. The actual results matched the outsourcing categories identified by the ANN. FM service providers can improve their outsourcing services continuously based on these categories. The CORE model assists to assess and to manage FM outsourcing relationships with an eye on sustainable performance in environmental, social, and economic areas. This model supports both short-term and long-term FM plans, enhancing outsourcing results.
This paper offers valuable insights into the firms tested, allowing facility owners to use the CORE model to measure and evaluate outsourced services systematically. This ensures a substantial database for further analysis and helps increase service productivity while reducing costs linked to FM contracts.
One challenge of this study is the limited number of companies willing to participate, resulting in only eight case studies. Additionally, using artificial neural networks has its drawbacks. As the number of cases increases, the learning capabilities of ANNs may slightly alter the underlying framework. While this adaptability has advantages, facility owners may need to invest time and effort to verify outsourced goods and services, which could delay commercial implementation.
To enhance the study’s credibility, it would help to include more real-life case samples from FM experts and conduct structured interviews with them. However, we did not cover the financial aspects of FM outsourcing contracts, as these details are usually confidential. Future research could benefit from including quantitative on-site measurements along with AI analyses for a clearer evaluation of FM outsourcing categories.

FM sector incorporation with SDGs 
The Sustainable Development Goals are important standards that facility managers can utilise to improve their operations. Nevertheless, the facility management sector struggles to fully understand and implement these goals. Sustainability and security/emergency management are increasingly linked in organizations. When managed well, they can significantly enhance facility management operations (Roper and Richard, 2014). This section looks at sustainable development in facility management and its connection to sustainable facility management and the SDGs. Recent studies have explored topics like green technologies and innovative building practices (Olawumi and Chan, 2018). These studies also discuss trends in sustainability, such as sustainability indicators, sustainable urban development, environmental assessments, and public policy. It's important to combine theoretical and practical knowledge to guide this document and assess building operations. This assessment should consider social, environmental, and economic impacts, including the use of sustainability standards and tools (Nielsen et al., 2016). The SDGs can assist to show the added value of FM to core business operations and the FM industry as a whole. Aligning ISO standards with the SDGs aims to improve FM services (Lok et.al., 2025a). However, how to implement these standards and goals is still unclear. 

Recommendations on sustainable facility management outsourcing in SDGs
The Sustainable Development Goals are important for the facility management  industry. When we manage risks well, we can achieve these goals and improve the quality of FM services in buildings. However, the SDGs have not been implemented as quickly as expected. One reason for this delay is the connection between FM and other sectors like IT and HR, especially when focusing on sustainable facility management. Collaboration among all stakeholders is key to successfully implementing the SDGs in this area. FM service providers and clients should integrate the SDGs into their FM strategies and policies. By working together, they can find effective ways to meet these goals, knowing that communication and trust are essential.
Big data is important for improving AI-driven facilities management outsourcing systems. Analyzing more case studies helps us give better advice to FM service providers. By testing more case studies, we can make the model more accurate. The AI model's results help to analyse the current outsourcing relationships between clients and service providers. Clients with clear and integrated FM outsourcing relationships can expect better services from their providers. In conclusion, categorizing FM outsourcing can help define appropriate relationships among all parties involved. This increased accuracy and precision will ultimately benefit end users who may not always be direct client-service providers, and governing bodies.  

Conclusion
Lok et. al. (2025b) recommends that future research should help build the systems, practices, and structures that make cities better able to withstand future crises through sustainable practices in construction and FM environmentally, economically, and socially.
This paper looks at the Sustainable Development Goals in facility management. While there is already some focus on sustainable facility management, FM professionals need to do more to implement these goals successfully. By using the SDGs, FM experts and academics can improve SFM practices. The SDGs can also help connect sustainable management practices with FM systems, and emphasize the need to reduce waste in a sustainable way. Several important key performance indicators (KPIs) related to FM and SFM have been identified through literature reviews. These include aspects like functionality, user experience, physical features, and financial factors. Research mainly focuses on efficiency, productivity, resource allocation, customer service, asset management, and cost control. 
In conclusion, understanding SFM and the FM SDGs can lead to better cost and resource efficiency. It can also improve user satisfaction through higher quality and reliable FM services. We encourage further research in important areas. It is essential to combine SFM and the FM SDGs into a united model that reflects the importance of services from three main FM stakeholders. Also, SFM should not just assess performance based on functionality; it should also look at how these services impact daily operations in buildings. Given how crucial these services are, implementing development goals for facility management should use availability-based strategies already in practice in the world-wide FM industry. This will help to confirm services continuing without unrealistic efficiency expectations. We conclude that our OC system is tightly tied with the SDGs. The AI FM outsourcing categories contributes to the SDG 9 (Industry, innovation, and infrastructure) and SDG 11 (Sustainable cities and communities).
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