Appendix
Table 6 Manifestations of DTAILs
	ID
	Manifestation
	Explanation 

	
	
	Sources

	1
	Data Access
	[...] enables the location-independent access to information by providing operational information (e.g., order status, machine availability, inventory status, transport capacity, current position, processing status, quality defects) at any time.

	
	
	Dolgui and Ivanov (2022), Frank et al. (2019), Fraunhofer (2016), IBM and Celonis (2022), Miebach Consulting GmbH (2018), PwC (2020), Rejeb et al. (2021)

	2
	Data Availability
	[...] enables the location-independent availability of information from geographically distributed facilities by transmitting, storing, and sharing data (e.g., machine performance, environmental conditions, energy consumption, inventory status, material flow) in real-time.

	
	
	Calatayud et al. (2019), Capgemini Consulting (2011), Chung (2021), Cole et al. (2019), Coronado Mondragon et al. (2017), Dai et al. (2016), DHL and Cisco (2015), DHL and Detecon (2016), Dolgui and Ivanov (2022), Fescioglu-Unver et al. (2015), Fraunhofer (2016), Gartner (2022), Jun et al. (2018), Kache and Seuring (2017), Kochan et al. (2018), Oliveira and Handfield (2019), Oliveira-Dias et al. (2022), PwC (2020), Saberi et al. (2019), Sanders and Ganeshan (2018), Tran-Dang et al. (2017), Y. Wang et al. (2019)

	3
	Data Collection
	[...] enables the provision of data from the physical goods flow for further processing and precise, fact-based decision-making (e.g., in the areas of scheduling and planning, coordination, automation, optimization, monitoring, knowledge extraction, and controlling) by collecting real-time data along the entire physical supply chain.

	
	
	Bogataj et al. (2017), Bowles and Lu (2014), Calatayud et al. (2019), Coronado Mondragon et al. (2017), DHL and Detecon (2016), Dolgui and Ivanov (2022), Han et al. (2017), Kembro et al. (2017), C. Lee et al. (2018), Nabelsi and Gagnon (2017), Nayernia et al. (2021), Núñez-Merino et al. (2020), Rejeb et al. (2021), Sanders and Ganeshan (2018), Shu and Barton (2012), Zhong et al. (2015), Zhong et al. (2017), Yang et al. (2021)

	4
	Horizontal Integration
	[...] enables the horizontal integration between processes of different units and functions in the supply chain (e.g., connecting manufacturing, finance, and human resources) by storing and processing data for multi-functional and multi-site supply chains in a common data network.

	
	
	Ardalan and Diaz (2012b), Capgemini Consulting (2011), Cole et al. (2019), DHL and Detecon (2016), Dolgui and Ivanov (2022), Fescioglu-Unver et al. (2015), Frank et al. (2019), Kembro et al. (2017), C. Lee et al. (2018), Meindl et al. (2021), Nayernia et al. (2021), Núñez-Merino et al. (2020), Oliveira-Dias et al. (2022), PwC (2020), PwC and Strategy& (2016), Shao et al. (2021), Shee et al. (2018)

	5
	Information Exchange
	[...] enables the real-time information exchange between different units and functions in the supply chain by facilitating a seamless information flow across different applications, modes, and actors.

	
	
	Ardalan and Diaz (2012b), Bhakoo et al. (2015), Calatayud et al. (2019), Chung (2021), Coronado Mondragon et al. (2017), DHL and Cisco (2015), Dolgui and Ivanov (2022), Fosso Wamba and Chatfield (2011), Frank et al. (2019), Fraunhofer (2016), Gartner (2022), Kembro et al. (2017), Kochan et al. (2018), Margherita and Braccini (2020), Núñez-Merino et al. (2020), Oliveira-Dias et al. (2022), PwC (2019), PwC (2020), PwC and Strategy& (2016), Shao et al. (2021), Shee et al. (2018), Yang et al. (2021), Zheng et al. (2021)

	6

	Trajectory Pattern
Documentation
	[...] enables the recording of trajectory patterns of goods or transport vehicles by processing and analyzing large amounts of spatial and temporal data.

	
	
	Chung (2021), Kembro et al. (2017), Meindl et al. (2021), Park et al. (2021), PwC (2020), Rejeb et al. (2021), Zhong et al. (2015)

	
7
	Vertical Integration 
	[...] enables the vertical integration of all hierarchical levels from production to management within a company by merging multiple assets, consolidating data across different applications, modes, and actors, and by combining existing hardware and software solutions for end-to-end integrity control.

	
	
	DHL and Cisco (2015), DHL and Detecon (2016), Dolgui and Ivanov (2022), Frank et al. (2019), Han et al. (2017), Nayernia et al. (2021), Shee et al. (2018)

	8

	Enhancement of
Physical Strength
	[...] enables the increase of physical abilities of human workers by enhancing the strength and endurance of employees, thereby reducing physical stress and strain.

	
	
	DHL and Detecon (2016), Dolgui and Ivanov (2022), Meindl et al. (2021), Rejeb et al. (2021), Zheng et al. (2021)

	9
	Job Instructions
	[...] enables the guidance of manual tasks by providing hands-free, interactive, and real-time instructions and support for the necessary steps of the tasks to be performed and by providing relevant information upon request.

	
	
	Berkemeier et al. (2019), Coronado Mondragon et al. (2017), DHL and Detecon (2016), Frank et al. (2019), Gartner (2022), Meindl et al. (2021), Onal et al. (2017), PwC and Strategy& (2016), Rejeb et al. (2021), Zheng et al. (2021)

	10
	Loading Guidance
	[...] enables the efficient loading of goods by providing loading instructions that ensure an optimal loading sequence and volume (i.e., optimized capacity utilization) and that assure compliance with import and export regulations (in the case of outgoing goods).

	
	
	DHL and Z_punkt (2014), Oliveira-Dias et al. (2022), PwC (2020), Rejeb et al. (2021), World Economic Forum and Accenture (2016)

	11
	Navigation Support
	[...] enables the safe and efficient transportation of goods by providing navigation information from real-time traffic data and highlighting traffic hazards.

	
	
	DHL and Detecon (2016), DHL and Z_punkt (2014), Leofante et al. (2019), Morenza-Cinos et al. (2019), Rejeb et al. (2021)

	12
	Storage Guidance
	[...] enables the effective use of storage space by identifying and assigning optimal storage zones and locations for incoming goods while considering required storage conditions for individual goods.

	
	
	Chung (2021), Coelho et al. (2021), DHL and IBM (2018), Fosso Wamba and Chatfield (2011), Kache and Seuring (2017), Kembro et al. (2017), Onal et al. (2017), PwC (2019), Tran-Dang et al. (2017), Yang et al. (2021), Zheng et al. (2021)

	13

	Transportation
Assistance
	[...] enables the facilitation of manual transportation tasks by taking over or supporting the transport of heavy goods and reducing the susceptibility to fatigue.

	
	
	Frank et al. (2019), DHL and Cisco (2015), DHL and Detecon (2016), Meindl et al. (2021), Zheng et al. (2021)

	14
	Worker Training
	[...] enables the rapid training of human workers by accelerating the onboarding of new employees or the upskilling of existing employees through comprehensive simulations.

	
	
	DHL and Z_punkt (2014), Frank et al. (2019), Meindl et al. (2021), PwC and Strategy& (2016), Rejeb et al. (2021)

	15
	Assembly Control
	[...] enables the control of assembly compliance by monitoring each process step and conducting in-line quality checks to detect process defects, report process errors, and initiate immediate process correction.

	
	
	Berkemeier et al. (2019), DHL and Z_punkt (2014), Fosso Wamba and Chatfield (2011), Meindl et al. (2021), PwC (2017), PwC (2019), Rejeb et al. (2021)

	16
	Picking Control
	[...] enables the efficient and error-free picking of goods and materials by controlling whether the right item has been picked in the right quantity.

	
	
	DHL and IBM (2018), Dimakopoulou et al. (2014), Fosso Wamba and Chatfield (2011), Kembro et al. (2017), C. Lee et al. (2018), Meindl et al. (2021), Núñez-Merino et al. (2020), PwC (2019), Rejeb et al. (2021), Zhong et al. (2015)



	17
	Workload Control
	[...] enables the control of the intensity of human worker tasks by measuring external forces and conditions (e.g., g-forces, light injection, temperature, noise pollution).

	
	
	Rejeb et al. (2021), Zheng et al. (2021)

	18

	Automatic
Data Capturing
	[...] enables the automation of data capturing and seamless integration into corresponding information systems by automatically acquiring information (e.g., quantity, volume, SKU number, order number, customer data) and by documenting each step performed during manual tasks.

	
	
	Coronado Mondragon et al. (2017), DHL and Cisco (2015), DHL and Detecon (2016), DHL and Z_punkt (2014), Dimakopoulou et al. (2014), Kembro et al. (2017), C. Lee et al. (2018), Miebach Consulting GmbH (2018), Zhong et al. (2015), Zhong et al. (2017)

	19

	Automatic
Goods Inspection
	[...] enables the automation of quality control and assurance after goods receipt or before goods dispatch by identifying the defect regarding the reference product, classifying the type of defect, and determining appropriate corrective measures for repair.

	
	
	DHL and Cisco (2015), DHL and Detecon (2016), DHL and IBM (2018), Fosso Wamba and Chatfield (2011), Kembro et al. (2017), Rejeb et al. (2021), Zheng et al. (2021)

	20

	Automatic
Handling Operations
	[...] enables the automation of manual handling activities by performing repetitive, monotonous, ergonomically difficult, and physically demanding tasks with significantly reduced fatigue.

	
	
	Chung (2021), DHL and Detecon (2016) DHL and IBM (2018), Fescioglu-Unver et al. (2015), Frank et al. (2019), Gartner (2022), Leofante et al. (2019), Morenza-Cinos et al. (2019), PwC (2017), PwC (2020), Rejeb et al. (2021)

	21

	Automatic
(Un-)Loading
	[...] enables the automation of the (un)loading of (un)palletized goods of different shapes and sizes by intelligently maneuvering and positioning goods and determining the optimal (un)loading speed and sequence.

	
	
	Arthur D. Little (2017), Chung (2021), DHL and Detecon (2016), Miebach Consulting GmbH (2018), Oliveira-Dias et al. (2022), PwC (2019)

	22

	Automatic
Picking and Packaging
	[...] enables the automation of picking and packing activities by autonomously handling and navigating goods through warehouse or production facilities.

	
	
	Chou et al. (2012), Chung (2021), Coelho et al. (2021), DHL and Detecon (2016) DHL and IBM (2018), Frank et al. (2019), He et al. (2018), Ivanov et al. (2019), Kousi et al. (2019), C. Lee et al. (2018), Núñez-Merino et al. (2020), Piccinini et al. (2013), PwC (2017), PwC (2019), Rejeb et al. (2021), J. Wang et al. (2020), Zheng et al. (2021)

	23

	Automatic
Transportation
	[...] enables the automation of goods transportation (i.e., ground and air) within a company by independently navigating through or between facilities, selecting the optimal route under constantly changing conditions, and autonomously responding to the environment (e.g., workers, objects).

	
	
	Arthur D. Little (2017), Bain & Company (2018), Calatayud et al. (2019), Coelho et al. (2021), Coronado Mondragon et al. (2012), Chou et al. (2012), DHL and Detecon (2016), Fescioglu-Unver et al. (2015), Frank et al. (2019), Hahn (2020), Kousi et al. (2019), Kusiak (2018), C. Lee et al. (2018), Leofante et al. (2019), Miebach Consulting GmbH (2018), Nayernia et al. (2021), Núñez-Merino et al. (2020), Onal et al. (2017), Piccinini et al. (2013), PwC (2017), PwC (2019), PwC and Strategy& (2016), Sanders and Ganeshan (2018), World Economic Forum and Accenture (2016), Zheng et al. (2021)

	24
	Asset Visibility
	[...] enables the real-time visibility of assets by providing real-time information such as location, utilization, idle times, or asset conditions.

	
	
	Capgemini Consulting (2011), IBM and Celonis (2022), Morenza-Cinos et al. (2019), Nabelsi and Gagnon (2017), PwC (2020), Rejeb et al. (2021), Zheng et al. (2021)




	25

	Automatic
Goods Tracking
	[...] enables the automation of tracking of the location and movement of goods within facilities by providing real-time data on physical movements, identifying logistics objects continuously, and retrieving movement documents for later analysis.

	
	
	Bowles and Lu (2014), Capgemini Consulting (2011), Coronado Mondragon et al. (2017), Dai et al. (2016), DHL and Cisco (2015), DHL and Detecon (2016), Kembro et al. (2017), C. Lee et al. (2018), Meindl et al. (2021), Miebach Consulting GmbH (2018), Morenza-Cinos et al. (2019), Nabelsi and Gagnon (2017), Núñez-Merino et al. (2020), Oliveira-Dias et al. (2022), PwC (2019), PwC and Strategy& (2016), Shao et al. (2021), Shu and Barton (2012), Tran-Dang et al. (2017), Wu et al. (2011), Yang et al. (2021), Zhang et al. (2016), Zheng et al. (2021), Zhong et al. (2015)

	26
	Goods Visibility
	[...] enables the real-time visibility of goods along the (internal) supply chain by exchanging accurate and timely information (e.g., transit milestones, shipping status, event recording) across all business units and functions.

	
	
	Calatayud et al. (2019), Capgemini Consulting (2011), Cole et al. (2019), DHL and Cisco (2015), Fosso Wamba and Chatfield (2011), Fescioglu-Unver et al. (2015), Han et al. (2017), IBM and Celonis (2022), Kochan et al. (2018), Morenza-Cinos et al. (2019), Oliveira and Handfield (2019), PwC (2019), PwC (2020), Rejeb et al. (2021), Saberi et al. (2019), Y. Wang et al. (2019), World Economic Forum and Accenture (2016), Yang et al. (2021), Zheng et al. (2021)

	27
	Inventory Control
	[...] enables the real-time inventory control of goods by automatic ad hoc stock searches and queries to ensure that the digitally recorded inventory permanently matches the physically present inventory (i.e., data synchronization).

	
	
	Dai et al. (2016), DHL and Cisco (2015), DHL and Detecon (2016), Dolgui and Ivanov (2022), Fosso Wamba and Chatfield (2011), Fescioglu-Unver et al. (2015), Frank et al. (2019), He et al. (2018), IBM and Celonis (2022), Ivanov et al. (2019), Kache and Seuring (2017), Kembro et al. (2017), C. Lee et al. (2018), Margherita and Braccini (2020), Morenza-Cinos et al. (2019), Núñez-Merino et al. (2020), Oliveira-Dias et al. (2022), PwC (2020), Rejeb et al. (2021), Wu et al. (2011), Yang et al. (2021), Zheng et al. (2021)

	28

	Ambient Condition
Monitoring
	[...] enables the monitoring of correct environmental conditions (e.g., temperature, humidity, gas concentration, and lighting) to maintain goods quality by autonomously recording and transmitting environmental changes in storage and distribution processes.

	
	
	Bogataj et al. (2017), Bowles and Lu (2014), DHL and Cisco (2015), DHL and Detecon (2016), Kembro et al. (2017)

	29

	Goods Condition
Monitoring
	[...] enables the monitoring of the proper handling of goods by calculating and measuring external forces (e.g., up and down movements, changes, displacements, accelerations, pressure from or to goods) and autonomously recording and transmitting this data.

	
	
	Bowles and Lu (2014), DHL and Cisco (2015), DHL and Detecon (2016)

	30

	Predictive
Maintenance
	[...] enables the predictive maintenance of plant utilization by predicting machine failures, overloads, or other problems.

	
	
	Calatayud et al. (2019), Coelho et al. (2021), DHL and Detecon (2016), Dolgui and Ivanov (2022), Frank et al. (2019), IBM and Celonis (2022), Hahn (2020), Kache and Seuring (2017), Meindl et al. (2021), PwC (2020), World Economic Forum and Accenture (2016)

	31
	Smart Packaging
	[...] enables the control of packaging integrity by detecting and reporting microscopic changes caused by environmental conditions (e.g., temperature, pressure, leaks) or biological processes (e.g., pathogens, gas mixtures).

	
	
	Bowles and Lu (2014)

	32

	Surveillance of
Infrastructure
	[...] enables the monitoring and maintenance of hard-to-reach infrastructure (e.g., high-bay warehouses) by surveilling sites and facilities to prevent theft and report suspected damage.

	
	
	Coelho et al. (2021), DHL and Detecon (2016)




	33
	Dynamic Coordination 
	[...] enables the dynamic coordination of logistics activities and resources (i.e., allocation and utilization) by balancing expected demand with available capacity to respond continuously to market changes.

	
	
	Ardalan and Diaz (2012a), Ba and Nault (2017), Bhandal et al. (2022), Calatayud et al. (2019), Coronado Mondragon et al. (2017), DHL and Detecon (2016), DHL and IBM (2018), Dolgui and Ivanov (2022), Döppner et al. (2016), Frazzon et al. (2018), Han et al. (2017), IBM and Celonis (2022), Ivanov et al. (2019), Kembro et al. (2017), Kochan et al. (2018), Margherita and Braccini (2020), Meindl et al. (2021), Miebach Consulting GmbH (2018), Morenza-Cinos et al. (2019), Núñez-Merino et al. (2020), Oliveira and Handfield (2019), Oliveira-Dias et al. (2022), Park et al. (2021), PwC (2019), PwC (2020), PwC and Strategy& (2016), Shee et al. (2018), Shu and Barton (2012), Y. Wang et al. (2019), World Economic Forum and Accenture (2016), Yang et al. (2021), Zheng et al. (2021), Zhong et al. (2015), Zhong et al. (2017)

	34
	Fleet Optimization
	[...] enables the simultaneous optimization of multiple transport vehicles in terms of utilization and mileage by connecting them into a network with seamless information exchange, thereby enabling travel time prediction and route consolidation.

	
	
	Chung (2021), Coelho et al. (2021), Coronado Mondragon et al. (2012), Coronado Mondragon et al. (2017), DHL and Cisco (2015), Dolgui and Ivanov (2022), Leofante et al. (2019), PwC (2019)

	35
	Route Optimization
	[...] enables the dynamic optimization of transportation routes by monitoring traffic in real-time and analyzing big data to identify movement patterns and frequent routes.

	
	
	Chung (2021), Coelho et al. (2021), DHL and Detecon (2016), DHL and IBM (2018), Dolgui and Ivanov (2022), Ivanov et al. (2019), S. Lee et al. (2016), Margherita and Braccini (2020), Núñez-Merino et al. (2020), Oliveira-Dias et al. (2022), Park et al. (2021), Rejeb et al. (2021), J. Wang et al. (2020), World Economic Forum and Accenture (2016), Yang et al. (2021), Zheng et al. (2021), Zhong et al. (2015)

	36

	Automatic
Goods Replenishment
	[...] enables the automatic replacement procurement of required goods by monitoring current inventories and comparing them with upcoming demands while considering delivery conditions (e.g., lead times, price fluctuations).

	
	
	Bogataj et al. (2017), DHL and Cisco (2015), Frank et al. (2019), Holmström and Partanen (2014), Margherita and Braccini (2020), Nayernia et al. (2021), Núñez-Merino et al. (2020), Oliveira-Dias et al. (2022), Park et al. (2021), Sasson and Johnson (2016), Wu et al. (2011), Yang et al. (2021), Zheng et al. (2021)

	37

	Automatic
Storage Policy
	[...] enables the automation of storage decisions by applying learning algorithms that determine the storage type, storage location, and bundle size (e.g., single part or pallet) independent of the order structure.

	
	
	Fosso Wamba and Chatfield (2011), Meindl et al. (2021), Núñez-Merino et al. (2020), Oliveira-Dias et al. (2022), PwC (2020), Zheng et al. (2021)

	38
	Self-Steering Process
	[...] enables the automation of operational decision-making in dynamic environments by continuously adapting algorithms, thereby improving results over time.

	
	
	Calatayud et al. (2019), Coelho et al. (2021), DHL and Detecon (2016), DHL and IBM (2018), Frank et al. (2019), Frazzon et al. (2018), Gartner (2022), Hahn (2020), Park et al. (2021), PwC (2019), PwC (2020), Zhong et al. (2017)

	39

	Interruption
Identification
	[...] enables the real-time identification of supply chain interruptions by providing information about all steps of the process execution and triggering alerts in case of anomalies or deviations.

	
	
	Bowles and Lu (2014), Chung (2021), Coronado Mondragon et al. (2012), Fosso Wamba and Chatfield (2011), Ivanov et al. (2019), Kembro et al. (2017), Massimino et al. (2018), Nayernia et al. (2021), Oliveira and Handfield (2019), Oliveira-Dias et al. (2022), Park et al. (2021), PwC (2019)




	40

	Interruption
Management
	[...] enables the immediate adaptation to critical events (e.g., strikes, weather disasters, or accidents) by quickly extracting and analyzing information from reports and real-time data across the supply chain to deliver ad-hoc solution suggestions and prioritizing decisions to mitigate the impact of interruptions across the system.

	
	
	Chung (2021), DHL and Detecon (2016), Fosso Wamba and Chatfield (2011), Oliveira and Handfield (2019), Oliveira-Dias et al. (2022), Park et al. (2021), PwC (2019), PwC (2020), Shu and Barton (2012), World Economic Forum and Accenture (2016)

	41
	Origin Tracing
	[...] enables the traceability of the origin of goods by providing visible, accurate, and unalterable records of the journey from the origin of components through the process of manufacturing, distribution, and sale up to the consumer.

	
	
	Bowles and Lu (2014), Capgemini Research Institute (2018), Cole et al. (2019), DHL and Detecon (2016), Fescioglu-Unver et al. (2015), Frank et al. (2019), Hahn (2020), Massimino et al. (2018), Meindl et al. (2021), Morenza-Cinos et al. (2019), Nayernia et al. (2021), Núñez-Merino et al. (2020), Oliveira-Dias et al. (2022), PwC (2019), Saberi et al. (2019), Y. Wang et al. (2019)

	42
	Risk Prevention
	[...] enables the anticipation, assessment, and mitigation of risks (e.g., in the form of synchronized contingency plans) by continuously monitoring supply chain performance and analyzing big data.

	
	
	Calatayud et al. (2019), Chung (2021), DHL and Detecon (2016), Frank et al. (2019), Hahn (2020), IBM and Celonis (2022), Ivanov et al. (2019), Kache and Seuring (2017), Nayernia et al. (2021), Oliveira-Dias et al. (2022), PwC (2020), PwC and Strategy& (2016), Rejeb et al. (2021), Saberi et al. (2019), Shu and Barton (2012), Yang et al. (2021)

	43

	Descriptive and
Diagnostic Accuracy
	[...] enables the improvement of descriptive and diagnostic capabilities to understand better performance drivers, impacts, and interactions within the supply chain by processing and analyzing large amounts of data from different sources and applying enhanced exploration and exploitation algorithms.

	
	
	Ardalan and Diaz (2012b), Calatayud et al. (2019), Chung (2021), DHL and Detecon (2016), Gartner (2022), Hahn (2020), Kache and Seuring (2017), Oliveira and Handfield (2019), PwC (2019), Rejeb et al. (2021), Sanders and Ganeshan (2018), Yang et al. (2021), Zheng et al. (2021), Zhong et al. (2015), Zhong et al. (2017)

	44

	Facility Planning
Support
	[...] enables the support of the (re)organization of facilities (e.g., warehouse or production layout) by identifying and visualizing bottlenecks and movement patterns as well as testing and evaluating alternative processes and workflows.

	
	
	Coelho et al. (2021), DHL and Z_punkt (2014), Dolgui and Ivanov (2022), Kembro et al. (2017), Nayernia et al. (2021), PwC (2020), Rejeb et al. (2021), Yang et al. (2021)

	45
	Knowledge Discovery
	[...] enables the extraction of knowledge from big data by mining information (e.g., micro- or macro-level patterns) from internal and external data sources.

	
	
	Ardalan and Diaz (2012b), DHL and Detecon (2016) DHL and IBM (2018), Dolgui and Ivanov (2022), Frank et al. (2019), IBM and Celonis (2022), Kache and Seuring (2017), Nayernia et al. (2021), PwC (2017), PwC (2020), World Economic Forum and Accenture (2016), Yang et al. (2021), Zhong et al. (2015)

	46

	Predictive and
Prescriptive Accuracy
	[...] enables the improvement of predictive and prescriptive capabilities for proactive action by modeling future scenarios and calculating upcoming changes that affect logistics processes (e.g., supply shortages, demand fluctuations).

	
	
	Bain & Company (2018), Calatayud et al. (2019), DHL and Detecon (2016), DHL and IBM (2018), Dolgui and Ivanov (2022), Döppner et al. (2016), Gartner (2022), Hahn (2020), Kache and Seuring (2017), Park et al. (2021), PwC (2019), PwC and Strategy& (2016), Sanders and Ganeshan (2018), World Economic Forum and Accenture (2016), Yang et al. (2021), Zheng et al. (2021)
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