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Abstract

Warehouse operations increasingly involve complex interactions among employees, material handling equipment,
storage systems, digital technologies, and demanding performance requirements. These conditions have increased
the importance of integrating safety management directly into operational decision making. This article examines
how integrated safety management practices can strengthen warehouse operations by connecting organisational
safety policies with ergonomic work design, technology implementation, employee participation, and operational
performance. The analysis identifies four major challenges involving fragmented safety management, persistent
ergonomic risks, technology related safety concerns, and weaknesses in safety culture and employee involvement.
The discussion further demonstrates that effective warehouse safety depends on consistent management
commitment, alignment between safety and productivity objectives, preventive ergonomic design, appropriate
technology integration, and stronger employee participation in risk identification and workplace improvement.
The article proposes that warehouse organisations institutionalise safety management within operational planning,
strengthen ergonomic risk control, evaluate safety implications during automation and technology adoption, and
develop a participatory safety culture supported by continuous organisational learning. These measures can help
reduce workplace hazards while improving operational reliability, employee engagement, and organisational
effectiveness. Overall, integrated safety management provides a strategic foundation for creating warchouse
environments that are safer, more efficient, and better prepared to respond to changing operational demands.
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1. Introduction

Warehouses have developed from conventional storage facilities into highly coordinated operational
environments that support inventory availability, order fulfilment, transportation, and wider supply chain
performance. The increasing movement of products, employees, material handling equipment, and information
within warehouse facilities has simultaneously increased the importance of managing safety as an integral
component of operations. Warehouse activities commonly involve receiving, put away, storage, replenishment,
order picking, packing, and shipping, and these activities often occur within shared working areas. De Koster et
al. (2007) identified order picking as one of the most labour intensive and costly warehouse activities,
demonstrating the substantial interaction between workers and operational processes. Gu et al. (2010) further
explained that warehouse design and performance are influenced by decisions concerning layout, storage systems,
equipment selection, and operational policies. As warehouse environments become more dynamic, safety
considerations should therefore be incorporated into these operational decisions rather than managed
independently. Grosse et al. (2015) argued that human factors have often received insufficient attention in
warehouse order picking models despite workers being central to operational performance. Consequently,
strengthening warehouse operations requires a management approach that integrates productivity objectives with
employee safety, human capabilities, workplace conditions, and effective operational control.

Safety management is particularly important in warehouse environments because employees work in close
proximity to moving equipment, stored materials, manual handling activities, loading areas, and repetitive
operational processes. The combination of people, equipment, goods, and time sensitive activities creates
conditions where weaknesses in safety management can affect both employees and operational continuity.
Research on occupational safety demonstrates that effective safety management requires more than compliance
with procedures. Fernandez Muiliz et al. (2009) found that occupational safety management can positively
influence safety performance as well as competitiveness and economic performance, indicating that worker
protection and organisational performance are compatible objectives. Vinodkumar and Bhasi (2010) similarly
demonstrated that safety management practices influence safety knowledge, safety motivation, safety compliance,
and safety participation. Within storage related operations, Ahmad et al. (2018) identified relationships between
dimensions of safety climate and safety performance among workers in cold storage industries. These findings
provide an important basis for considering warehouse safety as an integrated management responsibility. Safety
policies, management commitment, communication, training, operational procedures, employee participation, and
workplace controls should therefore operate collectively rather than as separate activities. Such integration can
strengthen the capacity of warehouse organisations to manage operational hazards while maintaining reliable and
productive working environments.

Management commitment represents a central component of integrated safety practices because employees often
interpret managerial priorities through everyday decisions concerning production targets, resources, procedures,
supervision, and responses to safety concerns. Safety management becomes less effective when formal policies
emphasise employee protection while operational practices encourage employees to prioritise speed or
productivity over safe working procedures. Griffin and Neal (2000) demonstrated that safety climate is connected
with safety knowledge, safety motivation, and safety performance, while Neal et al. (2000) found that
organisational climate influences safety climate and individual safety behaviour. Clarke (2006), through a meta
analytic review, subsequently confirmed relationships between safety climate and important dimensions of safety
performance, particularly safety participation and compliance. Christian et al. (2009) further demonstrated that
both person related and situational factors contribute to workplace safety, with safety knowledge, motivation, and
safety climate playing important roles in safety performance. These findings are particularly relevant to warehouse
operations where employees frequently work under productivity requirements and interact with equipment,
products, and other employees within limited spaces. Integrated safety management should consequently create
consistency between formal safety expectations and actual operational priorities so that employees clearly
understand that safe performance remains an essential organisational requirement during normal and demanding
operating conditions.

Employee behaviour provides another important dimension because safety performance depends partly on
whether workers follow required procedures and actively participate in maintaining safe workplace conditions.
However, unsafe behaviour should not automatically be interpreted as an individual employee problem because
organisational systems can influence how workers understand and respond to safety requirements. Vinodkumar
and Bhasi (2010) demonstrated that management commitment, safety training, employee involvement,
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communication, safety rules, and promotion policies can influence safety knowledge and motivation, which
subsequently contribute to safety behaviour. Beus et al. (2010) also established an important relationship between
safety climate and workplace injuries, reinforcing the organisational significance of employees' perceptions of
safety. Kines et al. (2011) developed the Nordic Occupational Safety Climate Questionnaire around dimensions
including management safety priority, empowerment, justice, worker commitment, communication, learning, and
risk acceptance, demonstrating the multidimensional character of safety climate. Wachter and Yorio (2014)
further found that safety management practices were related to accident rates and employee engagement.
Warehouse safety management should therefore encourage employees to become active contributors to safety
rather than simply recipients of instructions. Participation in hazard identification, safety communication,
operational improvement, and reporting can provide management with practical information while strengthening
employee responsibility for maintaining safe warehouse operations.

Ergonomic considerations are also fundamental to warchouse safety because many warchouse activities remain
dependent on human physical effort despite continuing technological development. Manual order picking, lifting,
carrying, reaching, bending, pushing, pulling, and repetitive product handling can create physical demands that
influence both employee wellbeing and operational performance. Grosse et al. (2015) emphasised that order
picking research should incorporate human factors because worker characteristics can influence the effectiveness
and efficiency of warehouse systems. Glock et al. (2019) subsequently demonstrated that warehouse order picking
decisions can be designed to consider both ergonomic and economic performance. Their research on pallet rotation
illustrates that warehouse planning decisions can influence workers' physical exposure while also affecting
operational costs. This relationship is important because safety and efficiency should not be treated as opposing
warehouse objectives. Poorly designed storage locations, workstations, picking procedures, and material handling
activities can create unnecessary physical demands while simultaneously reducing operational effectiveness. An
integrated safety management approach should therefore consider ergonomics during warehouse layout design,
storage assignment, order picking planning, equipment selection, and task organisation. Incorporating human
factors into operational decisions can strengthen employee protection while supporting more sustainable
warehouse productivity and reducing the operational consequences associated with physically demanding work.

Changing warehouse technologies create additional opportunities and challenges for safety management.
Warehousing has increasingly adopted automated storage systems, robots, digital information systems, and other
technologies to improve speed, accuracy, and responsiveness. Boysen et al. (2019) observed that e commerce
warehousing has encouraged the use of automated picking workstations, robots, automated systems, and
significant organisational adaptations in response to increasingly time critical orders. These developments can
reduce some forms of manual work but may also change how employees interact with equipment and operational
processes. Hofmann et al. (2017) explained that occupational safety research has progressively developed from
basic worker protection towards a multilevel understanding of workplace safety and risk, highlighting the
importance of examining technological and organisational conditions together. Safety management in modern
warehouses should consequently evolve alongside operational technology. Technology implementation should
consider worker interaction, task requirements, operational procedures, training, supervision, communication, and
potential changes in risk exposure. Integrated safety practices provide a useful foundation because they connect
technological decisions with the wider management system rather than assuming that technological improvement
automatically produces safer operations. Warehouse organisations that coordinate technology, people, and safety
procedures are better positioned to achieve operational improvements without creating avoidable weaknesses
within the working environment.

Workload and operational pressure provide further reasons for integrating safety management with warehouse
operations. Warehouses are frequently evaluated according to productivity, order accuracy, throughput, service
speed, and cost, creating considerable pressure to complete operational activities efficiently. However, high job
demands can affect employee engagement, fatigue, attention, and safety outcomes when appropriate resources are
unavailable. Nahrgang et al. (2011) found through meta analysis that job demands and job resources are connected
with burnout, engagement, and workplace safety outcomes. Christian et al. (2009) similarly demonstrated that
safety performance is influenced by both individual and situational characteristics, reinforcing the need to examine
the working environment surrounding employee behaviour. Wachter and Yorio (2014) found that employee
engagement represents an important mechanism connecting safety management systems with accident prevention.
Safety management should therefore be incorporated into decisions concerning workload, staffing, operational
targets, supervision, and employee involvement. This is especially relevant to warehouse environments where
operational pressure can vary according to customer demand, delivery schedules, inventory movement, and order

58



The Asian Journal of Professional and Busirg3s Studies, Volume 1, Issue 2 (2020), pp. 56-72

volumes. Strengthening warehouse operations requires management to ensure that productivity expectations
remain compatible with established safety requirements. Integrating safety considerations with operational
planning can support a more balanced environment where efficiency improvements do not depend on practices
that unnecessarily increase employee exposure to workplace hazards.

Safety culture provides a broader organisational foundation for sustaining integrated safety management because
formal systems are unlikely to remain effective when safety values are not consistently supported throughout the
organisation. Zwetsloot et al. (2020) demonstrated that strong safety cultures require active maintenance and
showed that safety culture can improve over time when organisations deliberately manage it. Their study included
major hazard sectors involving bulk storage, chemical warehousing, and logistics, making the findings particularly
relevant to storage and distribution environments. Safety climate research similarly indicates that employees'
shared perceptions of management priorities influence safety related behaviour and performance (Clarke, 2006;
Beus et al., 2010). Fernandez Muiiiz et al. (2009) further demonstrated that systematic occupational safety
management can contribute positively to organisational performance rather than functioning solely as a regulatory
obligation. Together, these findings suggest that warehouse safety should be embedded within leadership,
communication, training, employee involvement, operational planning, risk control, and performance evaluation.
Integrated safety management practices provide a strategic mechanism for connecting these elements with daily
warehouse activities. Such an approach can enable organisations to strengthen accident prevention, employee
participation, safety awareness, operational reliability, and organisational performance while responding
effectively to increasingly complex warehouse environments.

2. Literature Review

Warehouse safety has become an important dimension of operational management because warehouse activities
combine employees, material handling equipment, storage systems, inventory movement, and time sensitive
operational requirements within shared working environments. Safety management should therefore be integrated
with warehouse planning rather than treated as an independent compliance activity. Earlier warehouse research
concentrated heavily on productivity, travel distance, storage assignment, and order fulfilment, while human
factors received considerably less attention (Grosse et al., 2017). More recent studies have increasingly
demonstrated that warehouse design decisions can simultaneously influence economic performance, ergonomic
exposure, and employee wellbeing (Glock et al., 2019; Hara et al., 2020). Safety research further indicates that
management commitment, employee participation, communication, training, and organisational climate influence
safety behaviour and performance. Consequently, the literature provides a foundation for examining integrated
warehouse safety through four interconnected areas involving safety management systems, human factors and
ergonomics, technology and operational design, and safety culture with employee participation.

2.1 Integrated Safety Management in Warehouse Operations

Integrated safety management requires warehouse organisations to embed safety considerations within operational
planning, supervision, performance measurement, and everyday decision making. Safety should not operate
separately from productivity because operational decisions concerning layout, storage, routing, equipment, and
work allocation may influence employee exposure to workplace hazards. De Koster et al. (2007) established that
order picking represents one of the most labour intensive and expensive warehouse activities, while Gu et al.
(2010) demonstrated that warehouse performance depends on coordinated decisions concerning storage systems,
material handling, layout, and operational policies. These operational characteristics make systematic safety
management particularly important. Fernandez Muiiiz et al. (2009) found that occupational safety management
can contribute positively to safety performance and organisational competitiveness, suggesting that safety and
operational objectives need not conflict. Vinodkumar and Bhasi (2010) further demonstrated that management
commitment, safety training, employee involvement, communication, safety rules, and promotion policies
influence employee safety knowledge and motivation. Integrated safety management should therefore connect
formal policies with actual warehouse processes so that operational targets, supervisory practices, risk controls,
and employee responsibilities communicate consistent expectations concerning safe performance.

Management commitment provides an essential foundation because employees interpret organisational safety
priorities through management actions rather than written policies alone. Griffin and Neal (2000) demonstrated
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that perceptions of the workplace safety environment influence safety knowledge and motivation, which
subsequently contribute to safety performance. Neal et al. (2000) similarly found that broader organisational
climate can influence safety climate and individual safety behaviour. Clarke (2006) reinforced these relationships
through a meta analytic review demonstrating significant associations between safety climate and dimensions of
safety performance. Christian et al. (2009) subsequently showed that safety performance is influenced by both
individual and situational factors, particularly safety knowledge, motivation, and safety climate. These findings
are relevant to warehousing because employees frequently work under operational targets involving speed,
throughput, order accuracy, and delivery schedules. Safety systems may lose credibility when management
communicates strong safety policies while rewarding behaviour that prioritises productivity at the expense of
established procedures. Integrated safety management therefore requires consistent leadership, resource
allocation, supervision, performance monitoring, and operational decision making that demonstrate safety as a
continuing component of warehouse performance rather than an additional requirement imposed separately from
daily operations.

2.2 Human Factors and Ergonomic Safety in Warehouse Activities

Human factors are fundamental to warechouse safety because many operational activities continue to depend
substantially on manual work. Order pickers may walk considerable distances, repeatedly reach for products, lift
or transfer items, push equipment, and work within different rack heights and storage configurations. Grosse et
al. (2017) found that traditional order picking research had concentrated heavily on efficiency while frequently
overlooking human characteristics and ergonomic considerations. Battini et al. (2017) subsequently demonstrated
that different warehouse rack layouts can influence both economic and ergonomic performance, showing that
operational design choices can reduce physical demands without necessarily reducing efficiency. Glock et al.
(2019) reached a similar conclusion by developing an integrated pallet rotation model that considered order
picking time alongside spinal load and injury risk. Their results demonstrated that selected pallet rotations could
reduce both picking time and physical exposure. These studies support a broader interpretation of warehouse
safety in which ergonomic considerations are incorporated into storage assignment, rack configuration, product
positioning, equipment design, and order picking procedures rather than addressed only through worker training.

Recent research available by 2020 further demonstrates how ergonomic risks can be evaluated and managed
within warehouse order picking. Hara et al. (2020) developed an automatic risk assessment approach combining
activity segmentation with posture assessment and demonstrated that different order picking environments
produce different distributions of ergonomic risk. Besombes et al. (2020) similarly examined the use of body worn
sensors for ergonomic analysis during order picking, illustrating the potential of technology to provide more
detailed information about physical exposure. Research on smart workwear also demonstrated that real time
feedback could reduce adverse trunk and upper arm postures during simulated order picking activities. These
developments indicate that warehouse safety management can increasingly move from reactive injury response
towards preventive ergonomic monitoring. However, technology should complement rather than replace effective
work design. Physical demands can also originate from unsuitable shelf heights, excessive product weights,
repetitive handling, inadequate rest, or poorly designed movement patterns. Integrated ergonomic management
should therefore combine assessment technologies with practical modifications to layout, storage, tasks,
equipment, and work organisation.

2.3 Technology Integration and Safe Warehouse System Design

Technology has substantially transformed warehouse operations through automation, digital information systems,
automated storage, picking technologies, and increasingly sophisticated material handling solutions. Boysen et al.
(2019) observed that changing fulfilment requirements associated with electronic commerce have encouraged
warehouses to introduce different automated and organisational solutions for handling increasingly complex and
time critical orders. Jaghbeer et al. (2020), through a systematic review of automated order picking systems,
similarly demonstrated that system design and operational performance are closely connected, indicating that
technology selection should correspond with warehouse characteristics and operational requirements. Automation
can reduce some forms of repetitive manual work, but technological transformation does not automatically remove
safety concerns. Human workers may continue to interact with automated equipment and perform activities that
cannot be completely automated. Research on human factors in warehouse systems consequently highlights the
importance of considering interactions between workers, equipment, task design, and operational environments
(Grosse et al., 2017). Integrated safety management should therefore accompany technological implementation
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so that changes in equipment, responsibilities, movement patterns, communication, and employee skills are
systematically evaluated before new systems become embedded within normal warehouse operations.

Human interaction with technology is particularly important when warehouse automation redistributes tasks
between employees and machines. A 2020 study examining robot picker solutions proposed separating warehouse
activities into human and robot zones while explicitly considering human workload within the assignment process.
This illustrates how automation decisions can incorporate ergonomic objectives rather than focusing exclusively
on productivity. Masae et al. (2020) similarly demonstrated through their systematic review that picker routing
remains a major warchouse planning issue because travelling accounts for a substantial portion of manual order
picking activity. Integrated planning becomes important because storage location, routing, technology, and work
allocation decisions can collectively influence employee movement and operational exposure. Silva et al. (2020)
further demonstrated that storage location and order picking decisions are interdependent and can generate
improved warehouse solutions when considered together rather than independently. From a safety management
perspective, these findings suggest that technology should be evaluated as part of the entire warchouse work
system. Effective implementation requires consideration of worker capabilities, workload, training, equipment
interaction, operational procedures, and changing patterns of movement throughout the facility.

2.4 Safety Culture and Employee Participation in Warehouse Performance

Safety culture provides the organisational environment within which formal safety management practices are
interpreted and applied by warehouse employees. A technically comprehensive safety system may have limited
effectiveness when workers believe that productivity takes priority over safe behaviour or that management
responds inconsistently to safety concerns. Beus et al. (2010) established a relationship between safety climate
and workplace injuries, demonstrating the importance of employees' shared perceptions of organisational safety
priorities. Kines et al. (2011) further conceptualised safety climate through dimensions involving management
priority, empowerment, justice, worker commitment, communication, learning, and risk acceptance. Wachter and
Yorio (2014) similarly found that safety management practices were associated with accident prevention and that
employee engagement played an important role in this relationship. Safety culture is therefore particularly relevant
in warehouses where employees regularly make operational decisions under time pressure. Effective safety
management requires employees to understand procedures, recognise potential hazards, communicate concerns,
and participate actively in preventing unsafe conditions. Training should consequently extend beyond explaining
rules and develop employees' understanding of why safety controls are necessary within specific warehouse
activities and operational situations.

Sustaining safety culture also requires organisations to recognise that employee involvement and organisational
learning can strengthen long term safety performance. Nahrgang et al. (2011) demonstrated that job demands and
job resources are associated with burnout, engagement, and safety outcomes, indicating that safe behaviour is
influenced by the wider conditions under which employees work. Warehouse organisations should consequently
examine whether workload, staffing, supervision, resources, and performance expectations provide realistic
conditions for employees to comply with safety requirements. Hofmann et al. (2017) further reviewed
developments in occupational safety research and emphasised the importance of multilevel perspectives involving
individuals, groups, leadership, and organisational systems. Zwetsloot et al. (2020) demonstrated that strong safety
cultures require active organisational maintenance and can develop through deliberate improvement efforts,
including within sectors involving logistics and storage activities. Employee participation should therefore be
integrated into hazard identification, incident learning, workplace improvement, training, and safety
communication. A participatory approach can strengthen management awareness of operational risks while
enabling warehouse workers to contribute practical knowledge gained from direct interaction with equipment,
inventory, storage systems, and daily operational processes.

3. Key Issues in Strengthening Warehouse Operations Through Integrated Safety
Management Practices
Warehouse safety has become increasingly important as operational environments combine employees, material

handling equipment, inventory movement, storage systems, technology, and demanding performance targets
within shared working spaces. The literature demonstrates that safety performance cannot be strengthened through
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rules and training alone because warehouse risks are influenced by management priorities, work design, human
behaviour, ergonomics, technological systems, and organisational culture. Human factors research also indicates
that warehouse operations frequently involve trade offs between productivity requirements and employee
wellbeing, particularly within labour intensive activities such as order picking (Grosse et al., 2017; Glock et al.,
2019). Safety climate studies further demonstrate that management commitment, communication, employee
involvement, and perceptions of organisational priorities influence safety related behaviour (Christian et al., 2009;
Vinodkumar & Bhasi, 2010). More recent evidence available in 2020 continues to highlight differences in safety
climate perceptions across workers and working environments (Zakaria et al., 2020). Consequently, four major
issues require attention within warehouse operations: fragmented safety management, persistent ergonomic risks,
challenges associated with technological transformation, and weaknesses in safety culture and employee
participation.

3.1 Fragmented Integration of Safety Management into Warehouse Operations

One important issue concerns the separation of safety management from routine warehouse operational planning.
Warehouse managers commonly make decisions concerning productivity, order fulfilment, storage utilisation,
equipment, staffing, and delivery performance, while safety may be managed through separate procedures or
compliance activities. Such separation can create inconsistencies when operational requirements encourage
behaviours that conflict with formal safety expectations. Fernandez Muiiiz et al. (2009) demonstrated that
systematic occupational safety management can contribute to organisational performance, suggesting that safety
should be integrated into wider management processes rather than treated as an additional obligation. Christian et
al. (2009) similarly demonstrated that both individual and situational factors influence workplace safety
performance, with safety climate, knowledge, and motivation playing particularly important roles. These
relationships are relevant to warehouse environments because workers must frequently balance speed, accuracy,
physical movement, and adherence to operating procedures. When safety considerations are not incorporated into
workload planning, equipment selection, storage configuration, and supervisory decisions, employees may receive
conflicting signals about organisational priorities. Integrated safety management therefore remains difficult when
productivity indicators and safety performance are managed through separate systems rather than incorporated
into a common framework for warehouse operational decision making.

Management inconsistency can further weaken safety integration because employees interpret organisational
priorities through actual supervisory behaviour rather than formal safety statements alone. Zohar (1980)
established safety climate as employees' shared perceptions of the relative importance that management places on
safe conduct, providing an important foundation for understanding how organisational practices influence safety
behaviour. Zohar and Luria (2005) later demonstrated that safety climate operates across organisational and group
levels, with supervisors influencing how formal safety procedures are implemented when safety and productivity
demands compete. This issue is highly relevant to warehouse operations where supervisors may face pressure to
achieve throughput targets during periods of high demand. Vinodkumar and Bhasi (2010) also showed that
management commitment, communication, training, employee involvement, and safety rules contribute to
employee safety knowledge and motivation. Integrated safety practices may therefore become ineffective when
senior management promotes safety while operational supervisors implicitly reward speed or tolerate unsafe
shortcuts. Strengthening warehouse safety requires consistency between organisational policy, supervisory
behaviour, operational targets, resource allocation, and performance measurement so that employees receive a
clear and stable message regarding the importance of safe operational performance.

3.2 Persistent Ergonomic Risks within Labour Intensive Warehouse Activities

Physical ergonomic risks remain a major concern because many warehouse activities continue to depend on
repetitive and physically demanding human work. Manual order picking may require frequent walking, lifting,
reaching, bending, pushing, pulling, and handling products positioned at different storage heights. Grosse et al.
(2017) observed that human factors had historically received comparatively limited attention within warehouse
order picking research despite the central role of workers in operational performance. Subsequent studies
demonstrated that operational design decisions can significantly influence employee physical exposure. Battini et
al. (2017) showed that warehouse rack design could be evaluated through both economic and ergonomic criteria,
while Glock et al. (2019) demonstrated that pallet rotation and item positioning could influence both picking
efficiency and spinal loading. These findings challenge the assumption that ergonomic safety necessarily reduces
operational productivity. Instead, poorly designed storage arrangements can simultaneously create unnecessary
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worker strain and inefficient movements. The continuing issue is that ergonomic risks may still be addressed
mainly through employee instruction rather than redesigning the warehouse conditions that generate physical
exposure. Safety management should therefore recognise storage assignment, shelf height, product positioning,
equipment, workload, and task frequency as operational safety decisions rather than treating musculoskeletal risk
solely as an employee behaviour problem.

Another challenge concerns the ability of warehouse organisations to identify ergonomic exposure before workers
experience occupational problems. Traditional safety assessments may rely heavily on periodic observation,
incident reports, or employee complaints, which can limit opportunities for early intervention. Research available
by 2020 demonstrated growing potential for more proactive approaches. Hara et al. (2020) developed an automatic
ergonomic risk assessment approach for order picking environments, illustrating how physical activities and
postures can be systematically evaluated. Besombes et al. (2020) also explored body worn sensing technology for
analysing ergonomic exposure during warehouse order picking, while emerging research on smart workwear
demonstrated the potential for real time feedback concerning adverse working postures. These developments
suggest that ergonomic risks can increasingly be identified before they produce serious operational consequences.
Nevertheless, technology based assessment alone cannot resolve workplace problems when storage systems, task
allocation, productivity expectations, or physical layouts remain unsuitable. Integrated safety management
therefore needs to connect ergonomic information with practical operational decisions. Failure to transform risk
assessment findings into changes involving task design, workstation arrangement, product positioning, equipment
selection, and workload distribution may leave workers exposed despite improvements in monitoring capability.

3.3 Safety Challenges Arising from Warehouse Technology Transformation

Rapid technological development creates another important issue because automation can change rather than
completely remove warehouse safety risks. Automated storage systems, robotic solutions, digital picking
technologies, and advanced material handling systems can reduce some manual activities while simultaneously
creating new forms of human interaction with machines and operational processes. Boysen et al. (2019)
demonstrated that electronic commerce has encouraged substantial changes in warehouse technologies and
operational configurations as organisations respond to increasingly demanding fulfilment requirements. Jaghbeer
et al. (2020) similarly reviewed automated order picking systems and demonstrated considerable diversity in
technologies and system configurations. These changes require employees to develop new competencies and work
alongside increasingly sophisticated operational systems. Safety management practices that were designed
primarily for conventional manual warehouses may therefore become less suitable as work processes change.
Technological investment should consequently be accompanied by systematic evaluation of human interaction,
workflow modification, employee competence, maintenance requirements, movement patterns, and potential
operational hazards. Focusing primarily on productivity benefits without adequately considering these interactions
may create gaps between technological capability and safety management. Warehouse digitalisation therefore
requires safety systems to evolve simultaneously with operational technologies rather than adapting only after
new risks become visible.

Technology also influences workload and movement patterns, which means that automated warehouse design
should consider human capabilities during system planning. Warehouse optimisation research traditionally
prioritises travel time, throughput, storage utilisation, and order completion, yet these objectives can affect how
employees move and perform tasks. Masae et al. (2020) demonstrated the continuing importance of routing
decisions in manual order picking systems, while Silva et al. (2020) showed that storage location and picking
decisions are operationally interconnected. These findings imply that technological and optimisation decisions
can indirectly influence worker exposure by changing travel distances, task frequency, and working patterns.
Safety problems may emerge when warehouse technologies increase the pace of work without corresponding
adjustments to staffing, training, rest, or task allocation. Hofmann et al. (2017) noted that occupational safety
research has increasingly moved towards multilevel approaches that recognise the interaction between individual,
group, leadership, and organisational factors. Integrated safety management should therefore evaluate technology
from a broader work system perspective. A warehouse system cannot be considered successfully improved merely
because throughput increases if the redesigned process introduces excessive workload, difficult human machine
interactions, or new opportunities for unsafe behaviour.

3.4 Weak Safety Culture and Limited Employee Participation
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Safety culture remains a significant issue because formal procedures provide limited protection when employees
perceive that management gives greater priority to operational output than safe working practices. Warehouses
frequently operate under demanding service requirements, making employees' interpretation of managerial
priorities particularly important. Zohar (1980) demonstrated that management attitudes towards safety represent
a central dimension of organisational safety climate. More recently, Zakaria et al. (2020) assessed multiple
dimensions of safety climate among Malaysian industrial workers, including management commitment,
communication, involvement, risk appreciation, supportive environment, and physical work conditions. Their
findings also demonstrated variation in safety perceptions across worker groups, indicating that a single formal
safety policy does not necessarily produce uniform employee experiences. Clarke (2006) and Beus et al. (2010)
similarly established meaningful relationships between safety climate and safety related outcomes. For warehouse
organisations, weak safety culture can result in unsafe practices becoming normal when workers believe that
achieving operational targets is valued more strongly than following safety procedures. Strengthening safety
performance therefore requires management to influence everyday perceptions through consistent actions,
communication, supervision, resources, and responses to reported safety concerns.

Limited employee participation can further prevent warechouse organisations from identifying operational risks
that are visible to workers but less apparent to management. Employees interact directly with racks, picking
equipment, storage locations, vehicles, products, loading areas, and changing workloads, giving them practical
knowledge of workplace conditions. Kines et al. (2011) identified employee involvement, communication,
learning, and management commitment as important components of safety climate, while Wachter and Yorio
(2014) demonstrated that employee engagement can contribute to the relationship between safety management
systems and accident prevention. Zwetsloot et al. (2020) further showed that strong safety cultures require active
maintenance rather than developing automatically over time. Importantly, their study included major hazard
sectors involving bulk storage, chemical warehousing, and logistics, making the findings especially relevant to
warehouse environments. Safety culture may therefore weaken when employees are expected only to follow
instructions rather than participate in hazard identification, incident learning, risk assessment, and operational
improvement. Greater participation can provide management with practical information about unsafe conditions
while strengthening collective responsibility for safety. Integrated safety management requires employee
knowledge to become part of continuous warehouse operational improvement rather than remaining informal
workplace experience.

4. Discussion on Integrated Safety Management for Strengthening Warehouse
Operations

Integrated safety management has an important role in strengthening warehouse operations because operational
efficiency depends on the ability of organisations to manage employees, equipment, storage systems, technology,
workload, and workplace risks simultaneously. Warehouse safety should therefore be considered within
operational decision making rather than treated solely as a compliance responsibility. The issues identified
previously demonstrate that fragmented safety practices, persistent ergonomic exposure, changing technologies,
and weaknesses in safety culture can influence the effectiveness of warehouse operations. Research has
increasingly shown that safety management practices and operational performance can complement rather than
contradict each other (Fernandez Muiiiz et al., 2009; Wachter & Yorio, 2014). Similarly, ergonomic warchouse
research demonstrates that operational decisions can improve productivity while reducing physical exposure
among employees (Battini et al., 2017; Glock et al., 2019). These relationships provide an important foundation
for discussing how integrated safety practices can strengthen warehouse operations through stronger management
coordination, improved ergonomic work design, responsible technology integration, and greater employee
participation.

4.1 Integrating Safety Management with Warehouse Operational Performance

Effective warehouse safety requires management to integrate safety objectives directly with operational planning
and performance expectations. Warehouses are normally evaluated according to productivity, order accuracy,
throughput, inventory availability, cost, and delivery performance, but these measures should not encourage
working practices that increase occupational risks. Fernandez Muiiiz et al. (2009) demonstrated that occupational
safety management can contribute positively to organisational competitiveness and economic performance,
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indicating that safety and operational objectives can be mutually supportive. Vinodkumar and Bhasi (2010)
similarly found that management commitment, safety training, employee involvement, communication, safety
rules, and promotion policies influence employee safety knowledge and motivation. Within warehouse
environments, these practices should be connected with operational decisions involving staffing, workload,
equipment utilisation, storage procedures, and performance targets. Yusof et al., (2020) further demonstrated that
safety performance depends on both individual and situational factors, reinforcing the importance of creating
organisational conditions that support safe behaviour. Integrated management can consequently reduce
inconsistencies between formal safety expectations and daily operational priorities. When safety indicators are
considered together with productivity measures, managers can evaluate warchouse performance more
comprehensively and avoid operational improvements that create unnecessary risks for employees.

Management and supervisory behaviour also influence whether integrated safety practices are consistently applied
during normal warehouse operations. Zohar and Luria (2005) demonstrated that safety climate operates across
organisational and group levels, indicating that supervisors have an important role in translating organisational
safety policies into everyday practices. Clarke (2006) similarly established significant relationships between
safety climate and safety performance, while Beus et al. (2010) connected safety climate with workplace injuries.
Evidence from other labour intensive operational environments provides further support. Yangok and Choosong
(2018) identified management commitment, communication, employee involvement, supportive environments,
and risk appreciation as relevant components when examining safety climate among production workers. These
dimensions are applicable to warchouses because employees frequently operate within environments where
productivity pressures and physical risks occur simultaneously. Management should therefore ensure that
supervisors communicate safety expectations consistently, respond appropriately to reported hazards, and avoid
encouraging unsafe shortcuts when operational demand increases. Safety should also form part of performance
meetings, operational reviews, and improvement decisions. Such integration can establish stronger consistency
between strategic safety policies and actual warehouse practices while strengthening operational reliability and
employee confidence in management commitment to safety.

4.2 Strengthening Ergonomic Safety in Warehouse Work Design

Ergonomic work design should become a central component of warehouse safety management because manual
activities continue to account for a significant proportion of warehouse work despite increasing automation. Order
picking frequently requires walking, lifting, reaching, bending, carrying, and repeated interaction with products
positioned at different heights. Grosse et al. (2017) demonstrated that human factors deserve greater consideration
in warehouse order picking because employee characteristics and behaviour influence operational performance.
Battini et al. (2017) further showed that warehouse rack configurations can be evaluated according to both
economic and ergonomic performance, indicating that productivity and employee wellbeing can be addressed
simultaneously. Glock et al. (2019) strengthened this perspective by demonstrating that pallet rotation decisions
can reduce order picking time while also reducing spinal load and associated injury risks. These findings suggest
that ergonomic safety should be integrated during warehouse design rather than introduced only after employees
experience physical difficulties. Storage locations, shelf heights, product positioning, material handling
equipment, picking routes, and work allocation should therefore be evaluated according to their effects on both
operational efficiency and physical workload.

Workload management provides another opportunity to connect ergonomic safety with warehouse operational
performance. High order volumes and demanding fulfilment schedules can produce uneven workloads across
picking zones and employees, potentially increasing physical demands and operational pressure. Vanheusden et
al. (2020) demonstrated the importance of operational workload balancing in manual order picking and showed
that balanced pick schedules can support manpower allocation while identifying operational bottlenecks. Hara et
al. (2020) further demonstrated the potential of automated ergonomic risk assessment for evaluating worker
postures and physical exposure during order picking activities. Safety improvement should consequently combine
workload planning with ergonomic assessment so that warehouse managers understand not only how quickly
employees complete tasks but also the physical demands created by those tasks. Experiential safety training can
provide additional support because the ability to recognise occupational risks may improve through practical
learning approaches. Tseng and Hsu (2020) investigated experiential training and workers' ability to anticipate
caught in accident risks, illustrating the importance of developing practical risk recognition capabilities.
Combining ergonomic design, workload balancing, risk assessment, and appropriate training can provide a more
preventive approach to warechouse safety management.
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4.3 Managing Safety within Warehouse Technology Transformation

Warehouse technology should be implemented through a safety oriented work system perspective because
automation changes the relationship between employees, equipment, tasks, and operational environments. Boysen
et al. (2019) demonstrated that changing fulfilment requirements have encouraged warehouses to adopt
increasingly sophisticated technologies and operational configurations. Jaghbeer et al. (2020) similarly showed
that automated order picking systems involve different technological configurations that must be aligned with
warehouse requirements. Technology can reduce certain repetitive manual activities, but it can also create new
interactions between workers and automated systems. Consequently, warehouse managers should assess potential
safety implications during technology selection and process design rather than after implementation. Employee
responsibilities, required competencies, equipment movement, workflow changes, maintenance requirements, and
human interaction with automated systems should be considered before new technologies become part of routine
operations. This systems perspective is consistent with Hofmann et al. (2017), who emphasised that occupational
safety has developed towards a broader understanding involving individual, group, leadership, and organisational
factors. Technology should therefore be evaluated according to its contribution to safe and reliable warehouse
performance rather than productivity improvements alone.

Human workload should receive particular attention when warehouses introduce robots and other automated
picking solutions. Automation does not necessarily eliminate human work because employees may continue to
perform activities requiring flexibility, judgement, and physical handling. Calzavara et al. (2020) proposed an
ergo zoning approach that separates products into human and robot picking zones while explicitly seeking to
minimise human workload. Their study demonstrates that warechouse automation can be designed around
ergonomic objectives rather than focusing solely on technological efficiency. Routing decisions also remain
relevant because workers may travel substantial distances during manual picking activities. Masae et al. (2020)
examined optimal picker routing within conventional warehouses, illustrating how routing decisions can influence
the structure and efficiency of manual picking work. These findings demonstrate that technology, routing,
workload, and employee safety should be planned collectively. Integrated safety management should therefore
involve employees during technology implementation, provide appropriate training, evaluate changing workload
patterns, and continuously assess interactions between workers and equipment. Such practices can help warehouse
organisations achieve technological improvements without transferring new or excessive risks to employees.

4.4 Building Safety Culture Through Employee Participation and Organisational
Learning

A strong safety culture can improve the effectiveness of integrated warehouse safety management because
employees' behaviour is influenced by how they perceive organisational priorities and management commitment.
Safety procedures alone may have limited influence when employees believe that speed, throughput, or
productivity receives greater organisational attention than safe working practices. Zohar (1980) established safety
climate as an important organisational concept by demonstrating that employees develop shared perceptions
concerning the importance management places on safety. Kines et al. (2011) subsequently identified dimensions
involving management safety priority, empowerment, justice, worker commitment, communication, learning, and
risk acceptance within safety climate assessment. Yoon et al. (2013) further found that occupational health and
safety management systems were associated with work related accident rates in the construction industry, while
also identifying differences in awareness of safety management systems among management levels. The findings
demonstrate that having a formal safety management system does not automatically ensure that organisational
members understand or apply it consistently. Warchouse organisations should consequently strengthen safety
culture through visible management commitment, consistent supervision, open communication, effective training,
and appropriate responses to safety concerns.

Employee participation should complement safety culture because warechouse employees possess practical
knowledge about operational hazards encountered during routine activities. Workers interact directly with storage
racks, products, picking equipment, material handling systems, loading areas, technologies, and changing
workloads, enabling them to identify conditions that may not be immediately visible to management. Wachter
and Yorio (2014) found that employee engagement plays an important role in the relationship between safety
management practices and safety performance, suggesting that employees should be actively involved rather than
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treated simply as recipients of safety instructions. Nahrgang et al. (2011) similarly demonstrated that job demands
and resources influence engagement, burnout, and safety outcomes. Organisational learning should therefore
provide employees with opportunities to report hazards, discuss near incidents, participate in risk assessment, and
contribute suggestions for operational improvement. Safety information should then be used to redesign tasks,
procedures, training, equipment arrangements, and operational controls where necessary. Employee participation
can strengthen management understanding of real warehouse conditions while encouraging greater collective
responsibility for safety. Through continuous learning and participation, integrated safety management can
become part of everyday warehouse operations and contribute to safer, more reliable, and sustainable operational
performance.

5. Strategic Recommendations for Strengthening Warehouse Operations Through
Integrated Safety Management Practices

Strengthening warehouse operations requires safety management to become an integral component of operational
planning rather than functioning primarily as a separate compliance activity. The preceding discussion
demonstrates that warehouse safety is influenced by management commitment, ergonomic work design,
technological change, employee behaviour, workload, and organisational culture. Research also indicates that
safety management can support organisational performance when it is systematically incorporated into
management practices (Fernandez Muiiiz et al., 2009; Wachter & Yorio, 2014). Warehouse organisations should
therefore develop integrated approaches that connect safety objectives with productivity, operational reliability,
employee wellbeing, and continuous improvement. Particular attention should be given to strengthening safety
governance, improving ergonomic work design, incorporating safety considerations into technological
transformation, and developing participatory safety cultures. These recommendations provide practical directions
for addressing the four major issues identified previously while supporting safer and more effective warehouse
operations.

5.1 Institutionalise Safety Management Within Warehouse Operational Planning

Warehouse organisations should integrate safety management directly into operational planning so that safety
considerations influence decisions involving workload, staffing, equipment, storage arrangements, order
fulfilment, and performance targets. Ferndndez Muiliz et al. (2009) demonstrated that occupational safety
management can positively influence safety performance while contributing to competitiveness and organisational
performance. Vinodkumar and Bhasi (2010) further identified management commitment, safety training,
employee involvement, communication, safety rules, and safety promotion as important management practices
influencing safety knowledge and motivation. These findings suggest that safety should be incorporated into the
same management processes used to control operational performance. Warehouse managers should consequently
evaluate productivity targets together with safety indicators rather than measuring operational success primarily
through throughput, speed, and cost. Christian et al. (2009) also demonstrated that workplace safety performance
is shaped by both individual and situational factors, highlighting the importance of organisational conditions
surrounding employee behaviour. Integrating safety into operational reviews can enable managers to recognise
situations where production requirements, resource limitations, or workload pressures create potential safety
concerns. This approach can strengthen consistency between formal safety policies and everyday operational
decisions while supporting reliable warehouse performance.

Management commitment should also be translated into consistent supervisory practices throughout warehouse
operations. Zohar and Luria (2005) demonstrated that safety climate operates at organisational and group levels,
suggesting that supervisors play an important role in translating organisational policies into actual workplace
behaviour. Safety expectations should therefore remain consistent across departments, shifts, operational
conditions, and periods of high demand. Clarke (2006) established significant relationships between safety climate
and safety performance, while Beus et al. (2010) demonstrated that safety climate is associated with workplace
injuries. These findings indicate that employees should receive clear evidence that management considers safety
an operational priority. Supervisors should communicate safety expectations, respond appropriately to reported
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concerns, monitor compliance, and ensure that productivity requirements do not encourage unnecessary shortcuts.
Performance evaluation can also incorporate safety participation, hazard reporting, training completion, and
corrective action alongside traditional warehouse indicators. Through such practices, safety becomes part of
operational accountability rather than the responsibility of a separate safety function. Stronger alignment between
management policy, supervision, resource allocation, and operational targets can create a more consistent
foundation for integrated warehouse safety management.

5.2 Strengthen Ergonomic Work Design and Preventive Risk Management

Warehouse organisations should strengthen ergonomic work design by incorporating human capabilities and
physical demands into decisions concerning storage systems, picking processes, product positioning, equipment,
and task allocation. Grosse et al. (2017) emphasised the importance of human factors within warehouse order
picking, while Battini et al. (2017) demonstrated that warehouse rack configurations can be evaluated according
to both economic and ergonomic considerations. Glock et al. (2019) similarly developed an integrated model
demonstrating that pallet rotation decisions can simultaneously influence picking efficiency and ergonomic
exposure. These studies provide strong evidence that warehouse safety and productivity should not be managed
as competing objectives. Managers should therefore examine frequently performed activities to identify
unnecessary reaching, bending, lifting, repetitive movement, and travelling. Storage locations and product
positioning can then be adjusted according to product characteristics, picking frequency, employee workload, and
physical requirements. Ergonomic considerations should also influence equipment selection and workplace
configuration. Such preventive work design can address risk at its operational source rather than depending
predominantly on employees to compensate for unsuitable working conditions through individual behaviour.

Ergonomic assessment should become a continuous preventive activity because physical demands may change as
products, workloads, layouts, and operational requirements evolve. Warehouse managers should periodically
evaluate whether work design remains appropriate under actual operating conditions. Yusof et al. (2020)
demonstrated that travelling represents a significant component of manual order picking and that routing remains
an important operational planning issue. This suggests that ergonomic assessment should consider employee
movement alongside lifting and posture. Workload distribution is equally important because repeatedly assigning
physically demanding activities to particular employees or work zones can increase occupational exposure.
Ergonomic information should therefore be connected with decisions concerning task allocation, picking routes,
storage assignment, staffing, and work organisation. Management should also involve employees in identifying
physically difficult activities because workers possess direct knowledge of operational conditions that may not be
apparent from performance data alone. Combining systematic assessment with employee feedback and
operational redesign can enable warehouse organisations to identify ergonomic concerns earlier and implement
practical improvements before these conditions become persistent safety or performance problems.

5.3 Integrate Safety into Warehouse Technology and Automation Strategies

Warehouse technology should be implemented through an integrated safety perspective so that automation
improves operational performance without creating avoidable difficulties for employees. Automated order
picking, robotic systems, digital technologies, and advanced material handling solutions can change employee
responsibilities, movement patterns, workload, and interaction with equipment. Jaghbeer et al. (2020)
demonstrated through a systematic literature review that automated order picking systems involve important
relationships between system design and operational performance. Consequently, safety considerations should
begin during technology selection and system design rather than after implementation. Warehouse organisations
should evaluate how new technologies affect work processes, employee competencies, equipment interaction,
supervision, communication, and operational responsibilities. Employees who will work directly with new
systems should participate in implementation planning and receive appropriate preparation for changing work
requirements. Technology performance should also be evaluated after implementation because operational
conditions may reveal difficulties that were not apparent during system design. Such an approach allows
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organisations to treat automation as part of a wider warechouse work system involving technology, people,
procedures, and organisational controls rather than as an independent productivity investment.

Human workload and ergonomic requirements should receive particular attention when warehouse organisations
introduce robotic and automated picking solutions. Calzavara et al. (2020) demonstrated this principle through an
ergo zoning approach that assigned products between human and robot picking zones while considering human
workload. Their approach illustrates how technological design can incorporate ergonomic considerations instead
of concentrating exclusively on automation efficiency. Jaghbeer et al. (2020) similarly demonstrated the
importance of understanding relationships between automated system design and performance. Warehouse
organisations should therefore identify activities where technology can meaningfully reduce repetitive or
demanding work while retaining appropriate human involvement in activities requiring judgement and flexibility.
Safety assessment should continue as technologies are modified or operational volumes change because human
interaction with automated systems can evolve over time. Training, work procedures, task allocation, and
supervision should also be updated alongside technological changes. Integrating these considerations can help
organisations obtain operational benefits from automation while maintaining appropriate working conditions and
preventing technological transformation from creating new weaknesses within warehouse safety management.

5.4 Develop Participatory Safety Culture and Continuous Organisational Learning

Warehouse organisations should develop a participatory safety culture in which employees actively contribute to
safety improvement rather than functioning only as recipients of safety instructions. Employees possess practical
knowledge concerning storage systems, picking activities, material handling equipment, workload, and
operational difficulties because they interact directly with these conditions during everyday work. Kines et al.
(2011) identified management priority, employee empowerment, communication, learning, and worker
commitment among important dimensions of occupational safety climate. Wachter and Yorio (2014) also
demonstrated that employee engagement plays an important role in the relationship between safety management
systems and safety performance. Warchouse managers should consequently create practical mechanisms through
which employees can communicate safety concerns, identify hazards, participate in workplace assessments, and
suggest operational improvements. Participation should be supported by management responses so that employees
can observe that legitimate safety concerns produce meaningful action. This is particularly important because
failure to respond can weaken trust in safety systems and discourage future participation. Greater employee
involvement can strengthen hazard identification while improving management understanding of how formal
procedures function under actual warehouse conditions.

Continuous organisational learning should support employee participation because warehouse safety conditions
can change with operational volumes, technologies, equipment, workforce characteristics, and customer
requirements. Safety culture should therefore be monitored and strengthened over time rather than regarded as
permanently established once policies and procedures have been introduced. Zwetsloot et al. (2020) found that
strong process safety cultures require active maintenance and can improve through deliberate organisational effort.
Their study included bulk storage as well as chemical warehousing and logistics, making its findings particularly
relevant to storage environments. Warehouse organisations should consequently learn systematically from safety
observations, reported concerns, operational disruptions, and employee experiences. Management can use this
information to improve procedures, work design, training, communication, and operational controls. Lessons
identified in one warehouse activity should also be communicated across relevant departments and shifts to
prevent knowledge from remaining isolated. By combining employee participation with continuous organisational
learning, safety management can develop from a predominantly reactive approach into a preventive and adaptive
management process. This can strengthen safety culture while supporting more reliable, resilient, and sustainable
warehouse operations.
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6. Conclusion

Warehouse safety has become an essential component of effective operational management as modern warehouses
increasingly combine human activities, material handling equipment, storage systems, automation, and
demanding fulfilment requirements within interconnected working environments. The analysis in this article
demonstrates that safety should not be managed separately from operational performance because decisions
concerning layout, storage, equipment, workload, staffing, technology, and productivity can directly influence
workplace safety. Integrated safety management provides an appropriate approach for connecting these
operational elements with management commitment, risk control, employee protection, and organisational
performance. The relationship between safety and warehouse operations is therefore broader than regulatory
compliance. Effective safety practices can contribute to more reliable operations by creating working conditions
in which productivity expectations remain compatible with employee safety and appropriate operational controls.

The article also identifies several areas requiring continuing management attention. Fragmented safety practices
can create inconsistencies between organisational policies and actual operational priorities, while physically
demanding warehouse activities continue to expose employees to ergonomic risks. Technological transformation
introduces additional concerns because automation and advanced warchouse systems can change employee
responsibilities, movement patterns, workload, and interactions with equipment. At the same time, weaknesses in
safety culture and employee participation may reduce the effectiveness of formal safety systems. Addressing these
challenges requires warchouse organisations to integrate safety into operational planning, strengthen ergonomic
work design, consider human factors during technology implementation, and encourage employees to participate
actively in hazard identification and workplace improvement. These practices can strengthen the connection
between organisational safety objectives and everyday warehouse activities.

Ultimately, strengthening warehouse operations through integrated safety management requires a balanced
approach that considers people, processes, technology, and organisational practices as interconnected elements of
warehouse performance. Safety management should become part of routine operational decisions rather than
functioning only as a response to incidents or compliance requirements. Management commitment, appropriate
work design, employee involvement, continuous learning, and systematic risk management can collectively
support safer and more dependable warehouse environments. The article therefore establishes that effective
warehouse performance should not be assessed solely through productivity, speed, cost, or order fulfilment.
Sustainable operational performance also depends on the organisation's ability to protect employees while
maintaining efficient and reliable warehouse activities. Through consistent integration of safety into operational
management, warchouse organisations can strengthen employee wellbeing, operational reliability, organisational
resilience, and long term performance.
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