Sustainability Concepts in Global High-rise Residential Buildings: A Scientometric and Systematic Review.

Abstract
Purpose – Sustainability has been the subject of several scientific investigations. Many researchers in the construction industry have also examined a range of sustainability-related studies. However, little research has been conducted to thoroughly review studies regarding implementing sustainability principles in high-rise residential buildings (HRRBs). 
Design/methodology/approach – By adopting scientometrics and systematic review (SR), this study seeks to map out recent sustainability trends and concepts in the design, development, and operation of HRRBs worldwide and in Hong Kong. With a focus on bibliographic records from the Web of Science (WoS) database, 1395 journal articles from 2013 to 2022 were analysed. Furthermore, thirteen studies were systematically reviewed.
Findings – The SR indicated that sustainable practices in developing Hong Kong's HRRBs emphasised zero-carbon buildings, reduced energy usage and energy-efficient retrofitting. Likewise, terms such as BIM, urban density, life cycle assessment and system dynamics are strongly connected with clusters that include "residential buildings", "high-rise buildings" and "high-rise residential buildings". The study identified significant themes in establishing HRRBs by combining sustainable practices, emphasising urban governance and policy management, building performance and thermal comfort, energy and design optimisation, occupant behaviour, and sensitivity analysis. Core sustainability ideas have improved resource management, air quality management, and knowledge of user behaviour in HRRBs.
Originality/value – The study provides researchers and practitioners with the opportunity to explore future research directions in the built environment per the application of sustainable concepts in the development of HRRBs from the design, construction and post-construction phases.
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1. Introduction
Sustainability encompasses several knowledge domains and has recently become an increasingly discussed subject. The 1987 World Commission on Environment and Development report indicated the need for research efforts on sustainability (Keeble, 1988). The report defined sustainable development as the ability to meet the demands of the present without endangering future generations' ability to meet their own needs. In order to be more productive and align with sustainable development goals, the global building industry also seeks to promote intelligent practices in executing its various operations (Olawumi et al., 2018). Population growth increases the demand for land space in metropolitan areas, which has resulted in the construction of High-rise buildings (HRBs) (Maleki et al., 2022).
Furthermore, there will be an increase in the construction of a compact model city with HRBs and accompanying city densification (Glaria et al., 2018). Residential buildings in high-density cities are mostly high-rise developments (Wong and Baldwin, 2016). Thus, it is expedient to incorporate sustainability concepts while developing HRRBs. This study seeks to review recent sustainable practices in the development of HRRBs. The study focuses on two separate but interconnected scopes to accomplish this aim. First is a global perspective, which thoroughly examines HRRBs' global sustainability trends. The second scope looks at how these global trends and sustainability concepts play out in the local context of Hong Kong. Importantly, using thematic linkages, the study identifies key themes in global sustainability practices and highlights how these themes are reflected or applied in the Hong Kong context.
1.1	Sustainability Issues in HRRBs: An Overview
Over the years, many studies have examined ways to make HRRBs more environmentally friendly. For instance, Tereci et al. (2013) analysed the common building forms of urban residential buildings alongside their energy performance. Garcia-Montiel et al. (2014) explored sustainability in cities by identifying the relationship between consumption and waste disposal activities among building residents. Meanwhile, Hachem et al. (2014) focused on techniques to augment energy performance in HRRBs. The study revealed that investment in the advanced design of façades could significantly increase electricity production and ensure sustainability in HRRBs. Recently, focusing on promoting and implementing sustainable water use practices in HRBs, Katti et al. (2017) explored the influence of the interaction among social-structural, institutional, and cultural factors on individual water use behaviours and landscape decision-making. The study focused on educating property marketers on how luxury is perceived to satisfy buyers effectively.
Furthermore, Glaria et al. (2018) contributed health-related information to the study of residential design and end-users. Keynia (2018) established the potential of separating generation and co-generation systems to supply cooling, heating, and electrical loads in HRRBs. Furthermore, the study posited that energy efficiency in buildings entails the capacity of a building system to provide the essential energy quantity without reducing users' comfort.
1.2. Research gaps
Various studies have examined many reviews on the sustainable design, construction, and operation of high-rise (residential) structures. For instance, Chen et al. (2017) reviewed the application of sensitivity analysis in HRRBs that are passively designed in hot and humid climates. Barros et al. (2019) leveraged an SR to summarise the existing state of evidence on the influence of planning, urban design, and architectural features of HRRBs on occupants' social well-being and mental health. Similarly, Au-Yong et al. (2019) and Wang et al. (2020) extensively reviewed the application of preventive maintenance, routine maintenance, and low-carbon transition efforts in HRRBs. Nonetheless, studies have yet to explore both scientometric analysis and SR of studies relevant to sustainable concepts in HRRBs globally and in Hong Kong's context.
1.3. Research objectives
Some studies have explored the implementation of sustainability principles but there is no review study in this research theme. This study not only aims to identify global and local sustainability practices in the design and development of HRRBs but also seeks to demonstrate how these two scopes interact and inform one another. In this study, both VOSViewer and CiteSpace are employed to visualise literature related to sustainable concepts in HRRBs in the Web of Science (WoS) Core Collection database. In addition, to limit the research corpus to recent and emerging trends in the subject area, the search ranged from 2013 to 2022. The study's main objective is to understand, summarise, and investigate current research trends and cutting-edge concepts in sustainability and HRRBs.
2. Methodology
The current study used a multi-stage research approach to critically explore and assess the sustainability concepts and techniques in the existing literature concerning the design, construction, and management of HRRBs worldwide and in Hong Kong. The data retrieval step of the research approach is followed by science mapping and systematic analysis.
2.1 Data retrieval
Data collection is paramount to any bibliographic study (Olawumi et al., 2022). While there are many databases for data collection, this study considered bibliographic data from the WoS core collection database. Some of the other prominent databases include Scopus, Google Scholar and Dimensions. Compared to other databases, WoS can retrieve more comprehensive literature with accompanied robustness (Olawumi and Chan, 2018). Thus, WoS was selected for this study. The search was limited to the years 2013–2022 in order to focus on current and emerging trends in this field.
2.2 Science mapping
Science mapping has scientometrics, bibliometrics, and informatics as sub-fields (Hilal et al., 2019). When there is a need to explore and evaluate research scientifically, scientometrics is a valuable instrument. Scientometrics is the study of the quantitative aspects of the process of science as a communication system (Mingers and Leydesdorff, 2015). 
There are several science mapping tools. Each tool has strengths and peculiar capabilities (Darko et al., 2020). VOSViewer is a software tool for creating maps based on network data and for visualising and exploring these maps. It offers three visualisation methods. The first is network visualisation. Here, items are represented by their label either with a circle (default) or with a rectangle. The overlay visualisation is similar to network visualisation but for different colourisation items.
On the other hand, density visualisation comprises item density visualisation and cluster density visualisation. A detailed description of the functionality can be found in the software manual. VOSViewer version 1.6.18 was used in this study. VOSViewer is easy to navigate and compatible with the WoS database (Hilal et al., 2019).
CiteSpace is a research tool for investigating new ideas and comparing existing approaches (Chen, 2004). Its primary goal is to facilitate the analysis of emerging trends in a knowledge domain (Chen, 2006). In this study, both VOSViewer and CiteSpace are employed to visualise literature related to sustainable concepts in (high-rise) residential buildings from the WoS Core Collection database.
2.3 Systematic review
Similarly, a systematic review (SR) was performed to identify and summarise specific sustainability themes integrated with the development of HRRBs in Hong Kong. SR is a thorough but time-consuming and resource-intensive process (Tsafnat et al., 2014) that aids in providing an integrated report on previously published studies (Kachouie et al., 2014). One of the many advantages of SRs is that it help to answer the research questions posed in studies satisfactorily (Li et al., 2020).
This study utilised the five SR stages adopted by Gharbia et al. (2020): question formulation, study identification, studies screening, studies critical appraisal, and data extraction and synthesis of studies. This approach parallels the Preferred Reporting Items for Systematic Reviews (PRISMA) standards highlighted by Page et al. (2021) and was followed to achieve the study's aim. Meanwhile, the significant research questions covered in this study include: (1) What is the research focus on sustainable HRRBs in Hong Kong? (2) What are the key themes of sustainable practices in developing HRRBs? (3) At what stage of development are sustainability measures implemented in these buildings? Furthermore, the application phases mentioned per review question would be used to examine research focuses and the associated implications of sustainable practices in HRRBs. Figure 1 depicts the overall outline of this research.
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3. Research findings: scientometric analysis
The bibliographic data retrieved were visualised, analysed, and discussed in this section. Two significant aspects of scientometric analysis were conducted: co-authorship and co-occurring keywords.

3.1 Co-authorship analysis
The interactions of different authors within the research corpus were analysed and visualised using bibliographic information from the database with the aid of the selected tools for analysis. The study also visualised germane information about the authors' relationships regarding co-authorship, institutions, and countries. Figure 2 shows the number of published articles from 2013 to 2022 and the major academic publishers (with more than four publications) in the context of this study. The steep decrease in the number of publications in 2022 was because the data for this study were retrieved in the middle of the third quarter of 2022. Figure 2 also shows that Elsevier, MDPI, and Springer Nature are the top publishers, with 553, 320, and 91 articles published focusing on sustainability and HRRBs, respectively.

Figure 2.
3.1.1 Institutional analysis
This section discusses the interactions among various institutions. The VOSViewer and CiteSpace software tools were employed. Also, the threshold for the minimum number of documents from any institution was set to 1, while the minimum number of citations per institution was set to 0. With this threshold, there will be an equal representation of the organisations. Thus, the study recorded a total of 1,560 institutions in the analysis. It was observed that about 55% of these institutions have strong connections with each other. Figure 3 shows the cluster formation of the various institutions. Seven hundred and two (702) of these institutions formed an attractive, curved pattern around the significant cluster of institutions.
Figure 3. 
3.1.1.1. Citation counts, bursts, and degree
The top-ranked institution by citation counts is Hong Kong Polytechnic University in Cluster #1, with a citation count of 40. The second is the University of Hong Kong in Cluster #1, with a citation count of 31. The third is the Chinese Academic of Science in Cluster #2, with a citation count of 21. The 4th is Tongji University in Cluster #0, with a citation count of 17. The 5th is the National University Singapore in Cluster #0, with a citation count of 15. The minimum duration is adjusted to 1 year, and gamma* is set as 1. The top-ranked item by bursts is University Toronto in Cluster #0, with bursts of 3.39. The second one is Islamic Azad University in Cluster #7, with bursts of 3.18. The third is Jilin Jianzhu University in Cluster #4, with bursts of 3.14. As shown in Figure 4, the top-ranked item by degree is Hong Kong Polytechnic University in Cluster #1, with a degree of 13. The second one is the University of Hong Kong in Cluster #1, with a degree of 8. The third is the Chinese Academy of Science (2013) in Cluster #2, with a degree of 8. The 4th is Tongji University in Cluster #0, with a degree of 8. The 5th is the University Utrecht in Cluster #5, with a degree of 8. 
Figure 4. 
3.1.2 Countries analysis
For this analysis, the minimum number of documents and citations by country is set to 1 and 0, respectively, to ensure the maximum representation of each country. Over 90% of the countries have strong connections in research activities. Figure 5 shows the percentage representation of the countries regarding the number of documents to their name. In addition, Figure 6 displays the representation of countries within clusters and corresponding timelines. The timeline spans from 2013 to 2022. The following six clusters were formed: #0 steel building, #1 case study, #2 assessment methods, #3 sustainable cities, #4 building development, and #5 Baltic state. The connected countries are grouped into clusters. There are six clusters altogether. The first cluster is tagged #0, the second is tagged cluster #1, and the remaining clusters follow the same order.
Figure 5. 
Figure 6. 
3.1.2.1. Citation counts and bursts
The top-ranked item by citation counts is the Peoples' Republic of China in Cluster #0, with a citation count of 299. The second country is the USA in Cluster #1, with a citation count of 229. The third is Australia in Cluster #0, with a citation count of 96. The 4th is Canada in Cluster #3, with a citation count of 79. The 5th, South Korea in Cluster #1, with a citation count of 79. The top-ranked country by bursts is the USA in Cluster #1, with bursts of 10.22. The second one is Japan in Cluster #4, with bursts of 3.23. The third is Iran in Cluster #5, with bursts of 2.70. The 4th is England in Cluster #0, with bursts of 2.44. The 5th is Singapore in Cluster #0, with bursts of 2.35. 
3.2. Co-word keywords analysis
In recent years, extensive research has been conducted on various topics and subject areas pertaining to HRRBs/HRBs and sustainability. The ubiquitous term "sustainability" has created many trends in the study of the planning, design, construction, and operation of HRRBs. This section explores evaluating and visualising the bibliographic data obtained from the WoS database.
3.2.1. Network of co-occurring keywords
This study relies on the significance of keywords to any research field. Keywords usually come in two categories. The authors give the first category, while the publishing journals assign the other. Usually, authors use keywords to define the scope of their study, which appear after the study's abstract. Keywords are crucial to understanding the concepts and contents of research articles (Olawumi and Chan, 2018). In VOSViewer, the co-occurrence analysis comes in three units viz-a-viz: all keywords, author keywords, and keywords plus. As displayed in Figure 7, the 'all keywords' unit was used to visualise the network of co-occurring keywords. The minimum co-occurrence number of a keyword was set as 10. Out of the extracted 6,967 keywords, 182 keywords met the threshold. These keywords were grouped into six major clusters. Cluster #1 (colour red) has one hundred and seventy-three items, cluster #2 (colour blue) has 43 items, cluster #3 (colour purple) has thirty-three items, cluster #4 (colour orange) has 27 items, cluster #5 (colour green) has four items. Cluster #6 (colour beige) has only two items. All six clusters generated a total of 4,939 links and 9,939 total link strength.
Figure 7
Figure 8 describes a close visualisation of the dataset, emphasising recent years. The keywords were linked with clusters: 'residential buildings', 'high-rise buildings' and 'high-rise residential buildings'. The keywords include 'BIM', 'system dynamics', 'life cycle assessment', 'CO2 emissions', 'sustainability', 'energy consumption', 'energy efficiency', 'system dynamics', 'HVAC', 'urban density', 'energy policy', and the like. The connections of these various keywords with 'residential buildings', 'HRRBs' and 'high-rise buildings' suggest the significant subjects of discussion and research in the built sector and its strong connection with critical sustainability concepts in recent years.
Figure 8. 
Some of these keywords were described in recent studies. For example, Weng et al. (2022) utilised the ENVI-met simulations and Standard Effective Temperature (SET) evaluation to investigate the impact of several architectural design variables on thermal comfort in HRRBs within high-density cities. Also, Kim et al. (2022) explored the health and well-being of residents in high-density urban residential areas; with a closer look at the relationship between sky view factor (SVF) and land surface temperature (LST) during summer. In the same vein, David et al. (2021), Liu (2021), and Oh et al. (2020) discussed various approaches to ensure energy efficiency in HRBs. Authors such as Ahn et al. (2022) identified a significant challenge in the Korean construction sector's health and safety management cost (HSC) estimation. The study also sought to establish a cost assessment model for sustainable health and safety management of HRRBs. Lelévrier (2021) discussed the spatial and residential impact of housing policies in large residences in France, while Zhang et al. (2021) undertook a preliminary study on urban haze-fog dispersion in HRRBs. Meanwhile, Tan et al. (2021) designed a method that bridges the knowledge gaps in existing probabilistic risk analysis (PRA) methods for HRRBs.
3.3. Key research themes from the scientometric review
The co-word keyword analysis in this study finds significant topics highlighting trends in sustainability and HRRBs worldwide. This study identifies four main themes, namely: "urban governance and policy management", "building performance and thermal comfort", "energy and design optimisation", and "occupant behaviour and sensitivity analysis". 
3.3.1.	Urban governance and policy management
Hamman (2019) demonstrated how sustainable governance filters down to the level of user daily behaviour through local socio-technological energy systems. Similarly, Schenkel (2015) provided insightful information on neighbourhood-level measures for halting deterioration and decline. Also, Goggins et al. (2019) posited that integrating efforts across important sectors can boost the success of projects to achieve long-term sustainable transformations in home energy consumption.
Furthermore, Winston (2014) highlighted significant housing and community concerns in some urban areas that improve the quality of life for inhabitants and the sustainability of respective cities. However, Smedby (2016) assessed an urban, government-led sustainable building program in Malmö, Sweden, emphasising its energy components. Lee and Jeong (2021) incorporated many dimensions of home environmental satisfaction, such as accessibility, comfort, and safety. In addition, McManamay et al. (2019) provided a framework for creating acceptable spatially explicit alternative futures for city infrastructures. They examined tradeoffs across future paths for land, energy, carbon, and water resources.
3.3.2.	Building performance and thermal comfort
Some topics focused on thermal performance, airtightness performance, and centralised greening, to mention a few. For instance, Alves et al. (2021) focused on residential apartment buildings built in the 2000s to investigate their thermal efficiency and predicted comfort conditions while considering the urban present and future climate. Zheng et al. (2022) tested the airtightness of areas in freshly constructed and existing HRRBs. Similarly, Xiong et al. (2015) identified enhanced interior air quality (IAQ) as a vital component of green building design for green residential HRBs. 
3.3.3.	Energy and design optimisation
Zaraza et al. (2022) created a technique for reducing embodied emissions during the conceptual stage of HRRBs. Wang et al. (2018) created a conceptual framework to measure carbon emissions from building demolition waste throughout its life cycle. Also, López-Villarreal et al. (2014) provided a mathematical programming model for pollution trading among various pollution sources that consider the sustainability of the surrounding watershed.
In addition, Ghassemi et al. (2017) designed a closed-loop integrated water system with sources, water plants, end users, and wastewater systems. Campana et al. (2017) also developed an optimisation model for the planning of residential urban districts with special consideration of renewables and water harvesting integration. Meanwhile, Çavdar and Feryad (2021) designed and tested an efficient energy disaggregation (ED) model. In order to achieve optimisation goals, Bingham et al. (2019) considered the impacts of building envelope upgrades as well as a renewable energy system in the form of photovoltaic (PV) and battery electricity storage. Liu et al. (2020) investigated the techno-economic feasibility of renewable energy systems for power delivery to HRRBs.
3.3.4.	Occupant behaviour and sensitivity analysis
[bookmark: _Int_NRkKMSDY]The findings of Yu et al. (2022) aid the development of a comprehensive energy model that predicts occupant window and air conditioner behaviour and building height in HRRBs. Similarly, Brown (2016) investigated four Toronto HRRBs to provide input on how occupants feel and act in these structures. Du et al. (2020) studied several elements that influence energy consumption in HRRBs, including the effect of tenant behaviour. Brown and Gorgolewski (2015) suggested techniques that occupant satisfaction and behaviour can help or hinder energy efficiency in HRRBs.
4. Sustainability concepts in Hong Kong's HRRBs
In this section, studies concentrating on Hong Kong were selected. An in-depth content analysis of the study corpus was performed to identify publications that primarily discuss sustainability concepts in Hong Kong. These selection criteria were met by thirteen bibliographic records, which were included in the final research corpus for SR. The SR identified numerous application phases, including policy preparation, project development, design, building energy simulation, construction, and the like.
4.1. Policy and design development phase
The study by Pan and Pan (2018) investigated the difficulties of achieving zero carbon emissions in HRBs in heavily populated areas and the need for socioeconomic, regulatory, and political measures to accomplish this objective. The study's findings can be used to create zero-carbon building (ZCB) policies in high-density cities. Similarly, based on geographically referenced housing databases, Zhong et al. (2022) described the development of archetypes representative of Hong Kong residences, and simulations of unique combinations of archetype, occupation, and environment were run using EnergyPlus to estimate annual space-cooling energy consumption and annual average PM2.5 exposure concentrations under both non-retrofit and retrofit scenarios. According to the findings, modern village houses and top-floor flats in HRRBs used more space-cooling energy than other dwellings. Thus, rising housing demand may imply that high-rise apartments will become more prevalent, resulting in increased space-cooling demand in the residential sector.
Sustainable practices have also been incorporated into the building energy simulation and design phases. Yu et al. (2019) showed how to integrate occupant behaviour factors discovered through post-occupancy evaluation (POE) into energy use modelling using a real-life typical 40-story residential building in Hong Kong. Relatedly, Gan et al. (2018) created a comprehensive BIM framework for evaluating and finding more sustainable low-carbon HRB designs in Hong Kong. The proposed framework can measure and help reduce the embodied carbon of construction materials and the operational carbon from building lifetime energy use. Furthermore, the study by Xie et al. (2017) focused on balancing energy and daylighting efficiency in high-rise residential buildings in Hong Kong. The research suggested a new index, Energy Daylight Rate (EDR), to assist in determining the best envelope design scenario for daylighting and shading. The EDR method can be used as a simple multi-objective optimisation strategy to determine the optimal envelope design scenario for daylighting and shading.
Meanwhile, Liu and Lee (2020) explored how various transom window designs affect natural ventilation in HRBs. The goal was to assess the impact of transom window designs on natural ventilation in Hong Kong's HRRBs. Architects and engineers can improve natural ventilation in apartments by adding effective transom window designs, leading to better indoor air quality and lower energy usage for air conditioning. Also, Wong and Yang (2013) explored the feasibility of using remote-source solar lighting systems in the enclosed elevator lobbies of Hong Kong's HRRBs. The intention was to reduce energy consumption and promote sustainability by introducing natural lighting into areas typically illuminated by electric lighting.
4.2. Post-design phase
The study by Ai et al. (2015) focused on ventilation efficiency and indoor air quality (IAQ) in naturally ventilated HRRBs in Hong Kong. The study provided on-site measurements of four typical residential rooms within HRBs in various Hong Kong districts to determine the air changes per hour (ACH) concentrations of respirable suspended particulate matter (PM10 and PM2.5) and total volatile organic compounds (TVOC). Leveraging on the study, architects and engineers can design more effective ventilation systems that improve IAQ while reducing energy consumption via knowledge of the relationship between single-sided ventilation rate and various variables such as the direction of the approaching wind and building envelope features. Additionally, Chen et al. (2016) emphasised the significance of indoor environmental quality (IEQ) in green building assessment and how it can be improved through early design initiatives. Similarly, Liu et al. (2021) explored the ability of a naturally ventilated hybrid system to reduce cooling energy consumption while also providing thermal comfort.
The optimisation techniques introduced by Chiang et al. (2016) can be applied to other regions and building types to decrease lifecycle costs and carbon emissions. The study examined whether existing HRRBs in Hong Kong can be repaired and maintained using alternative material combinations to optimise social, economic, and environmental benefits. Also, Du and Pan (2022) investigated cooling-related energy uses and adaptive behaviours in HRRBs, specifically the vertical variation of energy uses and relevant variables. The study explained the cooling energy use of HRRBs in subtropical areas like Hong Kong and suggested ways to reduce it through in-situ monitoring and understanding occupants' behaviour. Whereas He et al. (2020) focused on developing a sustainable retrofit decision-making mechanism for HRBs in Hong Kong by uncovering the optimum set of retrofit solutions based on the local climatic conditions, building features and cost. By implementing the optimum retrofit solutions identified in this study, HRRBs can become more energy-efficient and sustainable, contributing to developing a greener and more sustainable built environment. Figure 9 indicates a synopsis of sustainable practices in developing Hong Kong's HRRBs. 
Figure 9.
5.	Conclusions 
With several emerging trends in sustainability, the design and development of different types of buildings have also centred on sustainability in recent years. Be it planning, design, construction, and operation, much attention is given to how sustainability concepts can be ingrained into the various stages of building development. 
The global sustainability themes identified in this study provide a framework for understanding the specific practices observed in Hong Kong's HRRBs. The emphasis on zero-carbon buildings, reduced energy usage, and energy-efficient retrofitting in Hong Kong reflect these broader themes and demonstrate the city's commitment to sustainable development. These practices align with the identified global themes, particularly those related to energy optimisation, building performance, and resource management. Figure 10 demonstrates how the global sustainability concepts inform the local practices in Hong Kong’s HRRB development.
Figure 10.
Study synopsis and future directions. On the one hand, the study's scientometric analysis has identified key themes in which sustainability practices have been implemented in the global development of HRRBs. The study identified four significant themes: urban governance and policy management, building performance and thermal comfort, energy and design optimisation, and occupant behaviour and sensitivity analysis. Among other applications, key sustainability concepts have enhanced energy and water management, air quality management, and understanding of users' behaviours in HRRBs. On the other hand, the study has, through a systematic review, highlighted different sustainability concepts employed in the pre-design, design and post-design stages of HRRBs development. Future studies on sustainability as it relates to the planning, design, construction, and operation of high-rise (residential) buildings can focus on themes which include but are not limited to circular economy, waste management, lean-led design and construction, end-user-oriented design, IOTs-centered facility management of HRRBs, modular integrated construction of HRRBs, to mention a few. Topics such as machine learning, building information modeling, numerical simulation, and the like can also be explored with greater attention to user behaviours.
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