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Foreword

Picking Strategies & Systems

In the world of warehouse operations, order picking stands as one of the most critical—
and cost-intensive

—activities. It directly impacts:

(7 Customer satisfaction
(7 Operational efficiency

(% Overall supply chain performance

In many warehouses, picking accounts for 50% or more of total operational costs,
making it a key focus area for optimization.

Welcome to Picking Strategies & Systems

—a comprehensive guide to understanding, selecting, and optimizing picking methods and
technologies in modern warehouse environments.

The Central Role of Order Picking
Order picking is:
(7 the process of retrieving items from storage locations to fulfill customer orders
While it may appear straightforward, picking is often the:
¢ Most labor-intensive activity
e Mosterror-prone processes
¢ Biggest contributor to operational delays

Even small inefficiencies in picking can lead to:

(7 Significant cost increases and service disruptions

From Manual Picking to Intelligent Systems

Traditionally, picking operations were:

(7 Manual, paper-based, and experience-driven



Today, warehouses are evolving toward:
(7 digital, optimized, and technology-enabled picking systems
This evolution includes:

e Barcode and RF-based picking

¢ Voice and pick-to-light systems

e (Goods-to-person automation

e Al-driven picking optimization

What This Book Covers

This eBook provides a complete framework for understanding and optimizing picking
operations, including:

e Core picking strategies and methods

e Warehouse layout and slotting for picking efficiency
¢ Technology and automation in picking systems

e Performance measurement and optimization

e Integration with broader warehouse operations

Why Picking Optimization Matters
Optimizing picking operations leads to:
o Faster order fulfillment
o Reduced labor costs
e Improved accuracy
e Better use of warehouse space and resources

In a competitive environment, organizations that excel in picking operations can:

(7 Deliver superior customer service and gain a strategic advantage



Simple Insight:
Efficient picking ensures

(7 faster, more accurate, and cost-effective order fulfillment

Complexity of Picking Operations
Modern picking operations must handle:
¢ High order volumes
e Increasing SKU counts
¢ Diverse product sizes and characteristics
e Omnichannel fulfillment requirements
This complexity requires:

(7 structured strategies and advanced systems

Strategic vs Operational Perspective
Picking is no longer just an operational task—it is:
(7 a strategic capability
Decisions about picking impact:
e Workforce productivity
¢ Technology investments
¢ Warehouse design

e Customer experience

The Role of Technology
Technology is transforming picking operations through:
¢ Real-time system guidance (WMS)

e Automation and robotics



e Data-driven optimization
o Digital interfaces and wearable devices

However:

(7 Technology alone is not enough

—it must be combined with the right strategy and processes

Human Factor in Picking

Even in automated environments, people remain essential:

e Decision-making
e Exception handling
¢ Flexible operations

Modern systems aim to:

(7 augment human capabilities, not replace them

Toward Intelligent Picking Systems
The future of picking lies in:
e Adaptive picking strategies
e Al-driven optimization
¢ Autonomous and collaborative systems
¢ Real-time decision-making

These systems enable:

(7 continuous improvement and operational excellence

What Makes This Guide Valuable

This eBook is designed to be:



(7 Practical

(¥ Structured

(3 Easy to understand

(37 Applicable to real-world operations

It combines:
e Operationalinsights
o Strategic perspectives

e Best practices from modern warehousing

A Journey Toward Optimization
Improving picking operations is nhot a one-time effort—it is:
(3 a continuous journey of optimization
Organizations must:
e Analyze performance
e Adapt strategies
e Implementimprovements

e Leverage technology

Final Thought Before You Begin

In warehouse operations, efficiency is often defined by how well picking is executed.

(3 The better the picking process, the better the warehouse performance

Core Insight:
Picking Strategies & Systems is about

(3 designing and implementing efficient, accurate, and scalable picking processes
that transform warehouse operations into high-performance fulfillment engines



Disclaimer

Picking Strategies & Systems

This eBook, Picking Strategies & Systems, is provided for educational and informational
purposes only. It is intended to offer a structured understanding of warehouse picking
methods, technologies, and optimization approaches. It does not constitute professional
consulting, engineering, financial, or operational advice.

Scope and Applicability

Warehouse picking operations vary significantly depending on:
e Industry sector (e-commerce, retail, manufacturing, 3PL)
e Order profiles and volumes
e SKU complexity and product characteristics

e Level of automation and technology integration

(7 Therefore, the strategies and concepts presented in this guide should be adapted to
the specific operational context of each organization.

Nature of Picking Operations
Picking operations involve:
o Workforce execution and performance
o System-driven processes (WMS, automation)
e Physical layout and infrastructure
e Inventory accuracy and control
Because of this complexity:
(7 No single picking strategy applies universally
Each organization must:
e Evaluate its operational needs

e Testand validate approaches



e Customize strategies accordingly

No Guarantee of Results
The effectiveness of picking strategies depends on:
e Process design and execution quality
o Workforce capability and training
e Data accuracy and system reliability
e Level oftechnology integration

As a result:

(7 The authors and publishers do not guarantee specific outcomes, such as cost
reduction, productivity gains, or improved service levels.

Use of Examples and Scenarios
All examples and operational scenarios included in this eBook are:
(Z illustrative in nature
They may:
e Represent simplified environments
o Not capture full operational complexity
e Be hypothetical unless explicitly stated

These examples should not be interpreted as:

(7 ready-to-implement solutions without further analysis

Technology and System Considerations
This guide references various technologies, including:
e Warehouse Management Systems (WMS)

e Pick-to-light and voice-picking systems



e Robotics and automated picking solutions
e Data analytics and optimization tools

Implementing these technologies requires:

(7 technical expertise, vendor collaboration, and system integration capabilities

Operational and Strategic Decisions
Decisions related to picking strategies may involve:
e Layoutredesign
o Workforce restructuring
e Investmentin automation
e Process transformation

Readers are strongly advised to:

(7 Conduct feasibility studies
(Z Perform cost-benefit analysis

(7 Seek professional expertise

before making significant operational or strategic changes.

Human Factor and Workplace Considerations
Picking operations are labor-intensive and involve:
e Physical work
e Ergonomic considerations
o Workforce engagement

Organizations should ensure:

(7 safe working conditions and proper training

This guide does not replace:

(7 workplace health, safety, or labor regulations



Dynamic and Evolving Environment
Warehouse picking continues to evolve due to:
e Advancements in automation and robotics
e Increasing demand for faster fulfillment
e Growth of e-commerce and omnichannel logistics

As a result:

(7 Some strategies and technologies described may change over time

Readers should:
o Stayinformed about industry trends

e Continuously adapt their approaches

Professional Judgment and Responsibility
Readers are expected to:

e Apply their own professional judgment

e Validate concepts with real-world data

e Adaptrecommendations to their specific needs
Effective picking optimization requires:

(7 experience, analysis, and continuous improvement

Limitation of Liability

The authors and publishers shall not be held responsible for:

e Operational disruptions
e Financial losses
e Implementation issues

e Performance challenges
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arising from the use or interpretation of this content.

By using this material, readers acknowledge that:

(7 they assume full responsibility for their decisions

Purpose of This eBook
This guide is designed to:

(% Provide a structured framework for understanding and optimizing picking
operations

It should be used as:

e Alearning resource

e Aconceptual guide

e Afoundation for further analysis
and should be complemented with:

e Practical experience

e Technical expertise

e Professional support

Q Simple Insight:

Picking strategies can significantly improve performance—but

(7 success depends on proper design, execution, and adaptation to real-world
operational conditions
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Introduction

Picking Strategies & Systems

In today’s fast-moving supply chain environment, warehouse operations are under

constant pressure to deliver speed, accuracy, and cost efficiency. At the center of these

demands lies one of the most critical warehouse functions:
(7 Order Picking

Order picking is not only the most labor-intensive activity but also the primary driver of
warehouse performance, cost, and customer satisfaction.

What Is Order Picking?
Order picking is:

(7 the process of selecting and retrieving products from storage locations to fulfill
customer orders

Itis the point where:
e Inventory meets customer demand
o Warehouse operations directly impact service quality

o Efficiency and accuracy must be perfectly aligned

Why Picking Is So Critical
Picking operations typically represent:
(7 the largest operational cost in a warehouse
This is due to:
e High labor intensity
e Significant travel time
e Complex order profiles

Even small inefficiencies can lead to:

12



¢ Increased operational costs
¢ Slower order fulfillment

e Highererrorrates

Simple Insight:
Picking efficiency directly determines

(7 warehouse performance and customer satisfaction

Challenges in Modern Picking Operations
Warehouses today face increasing complexity, including:
¢ Rapid growth in e-commerce
e High number of SKUs (Stock Keeping Units)
e Small and frequent orders
e Omnichannel fulfillment requirements
These factors create challenges such as:
¢ Increased picking distances
¢ Higher workload variability

e Greaterrisk of errors

The Need for Structured Picking Strategies

To address these challenges, organizations must move from:

(3 Ad-hoc picking methods

to:

(7 structured and optimized picking strategies
These strategies define:

e How orders are processed
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e How items are picked

o How resources are allocated
Examples include:

e Single order picking

e Batch picking

e Zone picking

e Wave picking

The Role of Picking Systems
Picking systems provide:
(7 the technological support required to execute picking processes efficiently
These include:
¢ RF scanning systems
¢ Voice picking solutions
¢ Pick-to-light and put-to-light systems
¢ Automated goods-to-person systems
These technologies aim to:
¢ Reducing travel time
e Improve accuracy

¢ Increase productivity

Simple Insight:
Picking systems ensure

(3 operations are guided, controlled, and optimized

From Manual Processes to Smart Picking



Traditional picking methods are often:
(¥ Manual and paper-based
Modern picking operations are:
(7 digital, automated, and data-driven
This evolution includes:
e Real-time instructions via WMS
e Integration with automation and robotics

¢ Use of analytics to optimize performance

Key Objectives of Picking Optimization
Organizations aim to:

e Reducingtravel time

e Improve picking accuracy

¢ Increase productivity

e Lower operational costs

e Enhance order fulfillment speed

The Role of Layout and Slotting
Picking performance is strongly influenced by:
(¥ Warehouse layout and product placement
Effective slotting strategies ensure:
e Fast-moving items are easily accessible
o Travel distances are minimized

e Picking flow is optimized

Human Factor in Picking Operations
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Despite automation, people remain central to picking.
Operators must:

o Execute picking tasks

e Handle exceptions

¢ Interact with systems

Modern systems aim to:

(7 support and enhance human performance rather than replace it

Integration with Warehouse Systems

Picking operations must integrate with:
¢ Warehouse Management Systems (WMS)
e Inventory management systems
¢ Automation systems

This integration ensures:

(7 real-time coordination and control of operations

Continuous Improvement in Picking

Picking optimization is not a one-time effort. Organizations must:

(7 Continuously monitor and improve performance
This includes:

e Analyzing KPIs

¢ ldentifying inefficiencies

e Adjusting strategies

e Leveraging technology

What You Will Learn in This eBook

16



This guide is structured to provide:

A deep understanding of picking strategies

Insight into different picking systems and technologies
Methods to improve efficiency and accuracy

Practical approaches to optimization

Integration with modern warehouse operations

Who This eBook Is For

This book is designed for:

Warehouse and operations managers
Supply chain professionals

Logistics and distribution specialists
Automation and system engineers

Students and learners in logistics

From Picking to Performance Excellence

The transformation from basic picking to optimized systems enables:

(7 Faster operations

(3 Lower costs

(7 Higher accuracy

(7 Improved customer satisfaction

Final Thought Before You Begin

Order picking is not just a task—it is:

(7 the heartbeat of warehouse operations

Organizations that optimize picking can:

17



(7 Achieve operational excellence and competitive advantage

Big Picture Insight:
Picking strategies and systems transform warehouse operations into
(7 efficient, accurate, and high-performance fulfillment systems that meet modern

supply chain demands
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Main Subject

Part I: Fundamentals of Order Picking

1. Introduction to Order Picking

1.1 Definition and Scope
Order picking is:

(7 the process of retrieving items from storage locations in a warehouse to fulfill
customer orders

Itis a core operational activity that includes:
e Identifying required items
e Locating products within the warehouse
e Pickingitems from storage
e Preparing them for packing and shipping
The scope of picking spans:
(7 the entire fulfillment flow

—from order release to delivery preparation

1.2 Position of Picking in Warehouse Operations

Order picking sits at the center of warehouse activity, connecting:
¢ Inventory storage > where goods are kept
e Order fulfillment > where customer demand is satisfied

It acts as the bridge between:

(7 supply (inventory) and demand (orders)



1.3 Characteristics of Picking Operations
Order picking is:
e Labor-intensive
e Time-consuming
e Highly dependent on warehouse layout
e Sensitive to errors

It typically accounts for:

(7 the largest share of warehouse operational effort

Simple Insight:
Order picking is
(7 the most critical activity in warehouse execution

2. Importance of Picking in Supply Chains

2.1 Impact on Warehouse Performance
Picking directly influences:

e Throughput (orders processed)

e Efficiency (labor productivity)

e Accuracy (order correctness)

Even small inefficiencies can resultin:

(7 significant operational delays and costs

2.2 Cost Contribution of Picking
Picking is often:

(7 the most expensive warehouse activity
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Major cost drivers include:
e Labortime (especially travel time)
e Order complexity

e Error handling and rework

2.3 Impact on Customer Satisfaction
Picking determines:

e Order accuracy

e Delivery speed

e Service reliability
Errors in picking can lead to:

¢ Wrong shipments

e Customer complaints

e Returns and additional costs

2.4 Role in Competitive Advantage
Organizations with optimized picking operations can:
(7 deliver faster and more reliable service
This creates:
e Better customer experience

e Stronger competitive positioning

Simple Insight:
Picking performance directly impacts

(3 cost, speed, and service quality



3. Core Objectives of Picking Optimization

3.1 Efficiency

Efficiency focuses on:

(7 minimizing time and effort required to complete picking tasks

Key factors include:
e Reducing travel distance
e Optimizing picking sequences

e Improving workflow organization

3.2 Accuracy
Accuracy ensures:
(7 the right items are picked in the correct quantities
High accuracy leads to:
e Fewererrors
e Lowerreturn rates

¢ Improved customer satisfaction

3.3 Speed
Speed refers to:
(7 how quickly orders are processed and fulfilled
Faster picking enables:
e Shorter lead times

e Higher throughput

3.4 Cost Reduction

27



Optimization aims to:

(7 reduce operational costs

This is achieved by:
e Improving labor productivity
e Minimizing errors

e Reducing unnecessary movement

3.5 Flexibility

Modern picking systems must be:

(3 capable of handling changing demand and order profiles

This includes:
e Seasonal peaks
e SKU variability

e Omnichannel fulfillment

Simple Insight:
Picking optimization ensures

(7 operations are fast, accurate, and cost-efficient

Integration of Picking Fundamentals

3.6 Relationship Between Layout and Picking
Warehouse layout has a major impact on:

(7 travel time and picking efficiency
Well-designed layouts:

¢ Reduce walking distances
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e Improve flow

¢ Minimize congestion
3.7 Role of Slotting in Picking
Slotting determines:

(7 where items are stored within the warehouse

Effective slotting:
e Places high-demand items in accessible locations
e Reduces travel time

e Improves picking speed

3.8 Human Performance in Picking
Pickers play a centralrole in:
(7 executing picking tasks
Their performance depends on:
e Training and experience
e Ergonomics and working conditions

¢ System guidance (WMS, RF devices, etc.)

3.9 Technology as an Enabler
Technology enhances picking by:

e Guiding operators

e Reducing errors

e Improving productivity
Examples include:

o RFscanners

¢ Voice systems
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Pick-to-light systems

3.10 Data and Visibility

Modern picking operations rely on:

(7 data-driven decision-making

Real-time data provides:

Visibility into operations
Insights into performance

Opportunities for optimization

From Basic Picking to Optimized Systems

Traditional picking: (¥ Manual and unstructured

Modern picking: (3 optimized, system-driven, and data-enabled

This transformation enables:

Higher productivity
Reduced costs

Improved accuracy

Putting It All Together

Part | establishes that:

Order picking is the core warehouse function

It has a major impact on cost and performance
Optimization focuses on efficiency, accuracy, and speed
Layout and slotting influence picking results

Technology enhances execution

Data enables continuous improvement
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Key Takeaways from Part |
e Order picking is the most resource-intensive warehouse activity
e ltdirectly impacts on customer satisfaction and operational cost
o Efficiency, accuracy, and speed are key objectives
e Traveltime is a major performance driver
¢ Warehouse layout and slotting affect performance
e Human performance remains critical
e Technology supports and improves picking processes

¢ Dataenables optimization and control

Big Picture Insight:

The fundamentals of order picking establish the foundation for warehouse performance by

(7 highlighting the importance of efficient, accurate, and well-structured picking
processes that integrate people, processes, technology, and data to deliver high-
performance order fulfillment
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Part Il: Picking Strategies and Methods

Picking strategies define how orders are processed and items are retrieved within the
warehouse. The choice of strategy has a direct impact on:

(3 Productivity

(37 Traveltime

(37 Accuracy

(7 Operational cost

There is no one-size-fits-all approach. The optimal strategy depends on:
e Ordervolume and size
o SKU variety
¢ Warehouse layout
e Service level requirements

This section explores:
(7 Single order picking
(3 Batch picking

(7 Zone picking

(7 Wave picking

(7 Hybrid strategies

4. Overview of Picking Strategies

4.1 What Is a Picking Strategy?
A picking strategy is:

(7 the method used to organize picking activities and allocate work to operators or
systems

It defines:
e How orders are grouped

¢ How pickers move through the warehouse
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o How tasks are executed

4.2 Objectives of Picking Strategies

All strategies aim to:

(7 Reduce travel time
(7 Improve efficiency
(7 Maintain high accuracy

(7 Optimize resource utilization

4.3 Key Decision Factors

Choosing a strategy depends on:
e Order size (single vs multi-line orders)
e Orderfrequency
¢ Warehouse layout

e Level of automation

Simple Insight:
Picking strategies determine

(7 how efficiently orders are fulfilled
5. Single Order Picking

5.1 Definition

Single order picking is:

(7 a method where one order is picked at a time by a picker

5.2 Process
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e Pickerreceives one order
e Travels through warehouse
e Picks all required items

e Completes order before starting another

5.3 Advantages
e Simple to manage
e Easytotrack and control

e Lowrisk of order mix-ups

5.4 Disadvantages
e Hightraveltime

e Low productivity for large volumes

¢ Not scalable for high-demand environments

5.5 Best Use Cases
e Smallwarehouses
e Low order volumes

e High-value or complex orders

Simple Insight:
Single order picking is
(3 simple but not efficient at scale

6. Batch Picking
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6.1 Definition

Batch pickingis:

(7 picking multiple orders simultaneously in a single trip

6.2 Process

e Orders are grouped into batches
e Picker collects items for multiple orders

e lItems are sorted after picking

6.3 Advantages
e Reduces travel distance
e Increases productivity

o Efficient for small items and similar orders

6.4 Disadvantages
¢ Requires sorting after picking
¢ Higher complexity

e Risk of picking errors if not managed properly

6.5 Best Use Cases
¢ High-volume operations
e Small, similar orders

e E-commerce environments



Simple Insight:
Batch picking improves
(7 efficiency by reducing travel time

7. Zone Picking

7.1 Definition

Zone picking is:

(7 dividing the warehouse into zones, where each picker is responsible for one area

7.2 Process
¢ Warehouse is splitinto zones
¢ Each picker works within a specific zone

e Orders move between zones until complete

7.3 Types of Zone Picking

1. Sequential Zone Picking

e Order moves from zone to zone

2. Parallel Zone Picking

¢ Items picked simultaneously in different zones

7.4 Advantages
e Reduces travel distance for each picker

e Specialization improves efficiency
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e Suitable for large warehouses

7.5 Disadvantages
e Requires coordination between zones
¢ Potential delays between zones

¢ More complex process management

7.6 Best Use Cases
e Large warehouses
e High SKU variety

¢ Medium to high order volumes

Simple Insight:
Zone picking improves
(7 efficiency by limiting picker movement

8. Wave Picking

8.1 Definition
Wave picking is:

(7 grouping orders into waves based on time, priority, or shipping schedules

8.2 Process
e Orders are grouped into waves
e Pickingis executed in planned time intervals

e Aligned with shipping or delivery schedules



8.3 Advantages
e Synchronizes picking with shipping operations
e Improves overall flow

e Supports high-volume operations

8.4 Disadvantages
e Lessflexible
e Requires careful planning

¢ Potential delays if waves are not balanced

8.5 Best Use Cases
e Large distribution centers
¢ Time-sensitive operations

e Scheduled dispatch environments

Simple Insight:
Wave picking ensures
(7 operations are synchronized with outbound processes

9. Hybrid Picking Strategies
9.1 What Are Hybrid Strategies?
Hybrid strategies combine:

(¥ multiple picking methods to optimize performance

9.2 Examples of Hybrid Approaches



e Zone + batch picking
e Wave + zone picking

e Batch + goods-to-person systems

9.3 Benefits
e Combines strengths of different methods
e Adaptsto complex operations

e Maximizes efficiency and flexibility

9.4 Challenges
¢ More complex to design and manage
e Requires advanced systems (WMS/WES)

¢ Needs strong coordination

9.5 Best Use Cases
e Large and complex warehouses
e E-commerce and omnichannel environments

e Operations with mixed order profiles

Simple Insight:
Hybrid strategies ensure
(¥ maximum flexibility and efficiency

Integration of Picking Strategies

9.6 Matching Strategy to Operations
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The right strategy depends on:

(7 Order profiles
(¥ Warehouse layout
(3 Technology level

9.7 Role of WMS in Strategy Execution
WMS enables:

e Dynamic task allocation

e Order grouping

o Workflow coordination

9.8 Balancing Efficiency and Complexity
Organizations must:
(7 balance:

o Simplicity (easy execution)

e Efficiency (high productivity)

9.9 Continuous Optimization
Strategies should evolve based on:
e Performance data
¢ Demand changes

e Process improvements

From Single Methods to Adaptive Strategies

Traditional approach: (3 One fixed picking method
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Modern approach: (¥ adaptive, data-driven combinations of strategies

This transformation enables:

Higher productivity
Better scalability

Improved responsiveness

Putting It All Together

Part [l demonstrates that:

Different picking strategies serve different needs
Single picking is simple but less efficient

Batch picking improves productivity

Zone picking reduces movement

Wave picking synchronizes operations

Hybrid strategies optimize performance

Strategy selection depends on operational context

Key Takeaways from Part Il

Picking strategies define how orders are fulfilled
No single strategy fits all operations

Travel time is a key efficiency driver

Batch picking improves productivity

Zone picking reduces picker movement

Wave picking aligns operations with shipping
Hybrid strategies provide flexibility

WMS enables advanced strategy execution
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Big Picture Insight:

Picking strategies and methods transform warehouse operations by

(7 structuring how work is executed, optimizing movement and effort, and enabling
scalable, efficient, and adaptable order fulfillment processes aligned with modern

supply chain requirements
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Part lll: Warehouse Layout and Slotting for Picking

Picking efficiency is heavily influenced by how the warehouse is physically organized and

how products are positioned within it. Even the best picking strategy can underperform if

the layout and slotting are not optimized.

Warehouse layout and slotting aim to:

(¥ Minimize travel distance
(7 Improve picking speed
(7 Reduce congestion

(7 Enhance worker productivity

This section explores:

(7 The impact of warehouse layout on picking
(7 Slotting strategies and product placement
(37 Dynamic slotting and re-slotting

(7 Ergonomics and picker productivity

10. Impact of Layout on Picking Efficiency

10.1 What Is Warehouse Layout?

Warehouse layout refers to:

(7 the physical arrangement of storage areas, aisles, picking zones, and operational

spaces
Key components include:
¢ Aisles and pathways
e Storage racks and shelving
e Picking zones

e Packing and shipping areas

10.2 Layout and Travel Time
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Travel time is the largest component of picking labor time.

(7 In many warehouses, up to 50-70% of picking time is spent walking or traveling
An optimized layout aims to:

e Reduce unnecessary movement

e Shorten travel distances

e Improve flow between zones

10.3 Types of Warehouse Layouts

1. U-Shaped Layout
e Receiving and shipping on the same side

(7 Efficient for compact operations

2.1-Shaped Layout

e Straight flow from receiving to shipping

(7 Suitable for large warehouses

3. L-Shaped Layout

e Combines features of both

(3 Flexible design option

10.4 Flow Optimization
Effective layout design ensures:
(7 smooth and logical flow of goods

Key principles:



¢ Minimize cross-traffic
e Avoid congestion points

e Ensure direct paths between areas

10.5 Zone Design
Dividing the warehouse into zones helps:
(7 assign pickers to specific areas
This reduces:
e Traveltime

e Congestion

Simple Insight:
A well-designed layout ensures
(7 less movement and faster picking

11. Slotting Strategies

11.1 What Is Slotting?

Slotting is:

(7 the process of assigning products to specific storage locations based on defined

criteria

11.2 Objectives of Slotting
e Reduce travel distance
¢ Improve picking speed
e Optimize storage space

¢ Enhance workflow efficiency
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11.3 Slotting Based on Demand

1. Fast-Moving Items (A-items)

e Placed close to picking and shipping areas

2. Medium-Moving Items (B-items)

e Locatedin accessible but secondary positions

3. Slow-Moving Items (C-items)

e Storedinless accessible areas

11.4 ABC Analysis in Slotting

ABC classification helps:

(7 prioritize slotting based on item demand
¢ A-items - high frequency
¢ B-items > moderate frequency

e C-items ~ low frequency

11.5 Product Characteristics
Slotting must consider:

e Size and weight

e Fragility

¢ Handling requirements

e Compatibility with storage systems

11.6 Frequency-Based Placement



Items frequently picked together should:
(7 be stored close to each other
This reduces:

o Traveltime

o Complexity

Simple Insight:
Effective slotting ensures
(7 the right products are in the right place

12. Dynamic Slotting and Re-slotting

12.1 What Is Dynamic Slotting?

Dynamic slotting is:

(7 continuously adjusting product locations based on changing demand patterns

12.2 Why Dynamic Slotting Is Important
Demand patterns change due to:

e Seasonality

e Promotions

e Market trends

Static slotting can lead to:

(7 inefficiencies over time

12.3 Re-slotting Strategies

Re-slotting involves:

47



e Relocating products periodically

¢ Updating storage assignments

12.4 Data-Driven Slotting
Modern warehouses use:
(7 data and analytics to optimize slotting decisions
This includes:
e Order history analysis
e Demand forecasting

¢ Picking frequency

12.5 Benefits of Dynamic Slotting
¢ Maintains optimal performance
¢ Adaptstodemand changes

¢ Improves picking efficiency

Simple Insight:
Dynamic slotting ensures

(7 layout and product placement remain optimized over time

13. Ergonomics and Picker Productivity

13.1 Importance of Ergonomics
Ergonomics focuses on:
(7 designing workspaces that suit human capabilities

13.2 Impact on Productivity
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Good ergonomic design:
e Reduces physical strain
e Improves picking speed

e Minimizes fatigue

13.3 Key Ergonomic Factors

1. Picking Height

¢ Frequently picked items should be at waist level

2. Reach Distance

¢ Minimize excessive bending or stretching

3. Weight Handling

¢ Heavyitems placed at accessible levels

4. Workflow Design

e Avoid unnecessary movements

13.4 Safety Considerations

Proper ergonomics ensures:

(7 safer working conditions

13.5 Technology Support
Ergonomics is enhanced by:

o Wearable devices
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¢ Hands-free picking systems

e Automation

Simple Insight:
Ergonomic design ensures
(7 workers are efficient, comfortable, and safe

Integration of Layout and Slotting

13.6 Combined Impact on Picking Efficiency

Layout and slotting together determine:

(7 how far and how often pickers must move

13.7 Supporting Picking Strategies
Different strategies require different layouts:
e Batch picking > optimized for travel reduction

e Zone picking > requires clear zone definition

13.8 Role of Data in Layout Optimization
Data helps:

(7 continuously improve layout and slotting decisions

13.9 Continuous Improvement
Organizations should:

(7 regularly review and update layout and slotting



From Static Layouts to Dynamic Optimization

Traditional warehouses: (¥ Fixed layouts and static slotting
Modern warehouses: (3 dynamic, data-driven layouts and slotting
This transformation enables:

e Continuous efficiency improvement

o Better adaptability

e Higher productivity

Putting It All Together
Part Ill demonstrates that:
¢ Warehouse layout directly affects picking efficiency
e Traveltime is a major cost driver
e Slotting optimizes product placement
e ABC analysis helps prioritize items
e Dynamic slotting adapts to demand changes
e Ergonomics improves worker productivity

¢ Layout and slotting must be continuously optimized

Key Takeaways from Part Il
o Efficient layout reduces travel distance
¢ Slotting determines picking speed and efficiency
¢ Fast-moving items should be easily accessible
¢ Dynamic slotting maintains performance
e Ergonomics enhances productivity and safety

e Layout must support picking strategies
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e Data enables continuous improvement

e Optimization requires regular evaluation

Big Picture Insight:
Warehouse layout and slotting are critical drivers of picking performance, ensuring that

(7 goods are positioned and flows are designed in a way that minimizes effort,
maximizes efficiency, and supports fast, accurate, and scalable order fulfillment in
modern warehouse operations
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Part IV: Picking Systems and Technologies

Picking systems and technologies are the execution enablers of picking strategies. While

strategies define how picking should be done, systems ensure that tasks are performed:

(3 Efficiently
(7 Accurately
(7 Consistently
(7 Atscale

Modern warehouses rely on advanced picking technologies to:

e Reduce human error

¢ Increase productivity

e Enhance real-time control

e Support high-volume operations

This section explores:

(7 RF (Radio Frequency) picking systems

(3 Voice picking systems

(7 Pick-to-light and put-to-light technologies
(7 Goods-to-person systems

(7 Robotic picking solutions

14. Manual Picking Systems (RF-Based Picking)

14.1 What Is RF Picking?

RF picking uses:

(7 handheld or wearable devices connected to a Warehouse Management System

(WMS)
Operators receive:
¢ Pickinginstructions

e Location details
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e Item quantities

14.2 How It Works
1. WMS sends task to RF device
2. Picker scans location and item
3. System validates the pick

4. Taskis confirmed in realtime

14.3 Advantages

Real-time communication

High accuracy through scanning

Flexibility across operations

Lower implementation cost

14.4 Disadvantages
¢ Requires manualinteraction
e Slower than automated systems

e Operator attention split between device and task

14.5 Best Use Cases
¢ Medium-complexity warehouses
e Mixed SKU environments

e Operations transitioning to digital picking

Simple Insight:
RF picking ensures

(7 digitally guided and validated picking operations
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15. Voice Picking Systems

15.1 What Is Voice Picking?
Voice picking uses:

(7 voice-directed technology to guide pickers through tasks using audio instructions

15.2 How It Works
e Picker wears a headset
e System provides verbal instructions

e Operator confirms actions using voice commands

15.3 Advantages
¢ Hands-free operation
¢ Eyes-free navigation
¢ Increased speed and productivity

e Improved ergonomics

15.4 Disadvantages
e Initial training required
¢ Noise-sensitive environments may affect performance

e Language and accent handling considerations

15.5 Best Use Cases
¢ High-volume picking operations

¢ Fast-moving consumer goods (FMCG)
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e Environments requiring mobility

Simple Insight:
Voice picking enables
(7 fast, hands-free, and efficient execution

16. Pick-to-Light and Put-to-Light Systems

16.1 What Is Pick-to-Light?
Pick-to-light uses:

(7 visual indicators (lights and displays) at storage locations to guide picking

16.2 How It Works
1. Lightindicates pick location
2. Display shows quantity

3. Picker confirms by pressing a button

16.3 What Is Put-to-Light?
Put-to-light is used for:
(7 sorting items into orders

Lights indicate where items should be placed.

16.4 Advantages
e Very high picking speed
¢ Extremely high accuracy

e Easytolearnanduse
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e Reduced training time

16.5 Disadvantages
e Highinitial investment
e Limited flexibility in layout changes

e Best suited for fixed picking areas

16.6 Best Use Cases
¢ High-density picking zones
e E-commerce fulfillment

¢ Fast-moving items

Simple Insight:
Pick-to-light systems ensure

(7 fast and error-free picking in high-volume environments

17. Goods-to-Person Systems

17.1 What Are Goods-to-Person Systems?
Goods-to-person (GTP) systems:

(7 bring goods directly to the picker instead of requiring the picker to travel

17.2 Types of GTP Systems
¢ AS/RS (Automated Storage and Retrieval Systems)
e Shuttle systems

e Carousel systems
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17.3 How It Works
1. System retrieves item automatically
2. Goods are delivered to picking station
3. Operator picks items

4. System returns goods to storage

17.4 Advantages

Eliminates travel time

Very high productivity

Improved accuracy

Better ergonomics

17.5 Disadvantages
¢ High capital investment
e Complex system integration

e Less flexibility compared to manual systems

17.6 Best Use Cases
¢ High-volume operations
e Space-constrained warehouses

e E-commerce fulfillment centers

Simple Insight:
Goods-to-person systems ensure

(¥ maximum efficiency by eliminating picker movement
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18. Robotics and Automated Picking Systems

18.1 Role of Robotics in Picking

Robotics enable:

(7 automation of picking tasks and material movement

18.2 Types of Robotic Picking Systems

1. Autonomous Mobile Robots (AMRs)

e Transport goods across warehouse
. Robotic Picking Arms

e Pickindividual items using Al and vision systems
3. Collaborative Robots (Cobots)

¢ Work alongside humans

18.3 Advantages

High scalability

Reduced labor dependency

Continuous operation (24/7)

Improved efficiency
18.4 Disadvantages
¢ Highinvestment cost
e Technical complexity

e Challenges with diverse or irregular items
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18.5 Future of Robotic Picking

Advancements include:

(3 Al-powered vision
(37 Improved gripping technology
(37 Autonomous decision-making

Simple Insight:
Robotics enable

(7 automated, scalable, and future-ready picking

Integration of Picking Systems

18.6 Selecting the Right Technology

Technology choice depends on:

(7 Order profile

(3 SKU characteristics

(7 Volume and throughput
(% Budget and ROI

18.7 Combining Technologies
Many warehouses use:
(3 hybrid technology environments
Examples:
e RF +voice picking
e Pick-to-light + batch picking

e GTP +robotics
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18.8 Role of WMS in Technology Integration
WMS coordinates:

o Taskallocation

e System communication

e Real-time execution

18.9 Scalability and Flexibility
Modern systems must:
(7 adapt to:

e Demand fluctuations

o Growth

¢ Newtechnologies

From Manual Picking to Intelligent Systems

Traditional systems: (¥ Manual and labor-intensive

Modern systems: (¥ automated, connected, and intelligent
This transformation enables:

e Higher productivity

e Lowererrors

e Better scalability

Putting It All Together
Part IV demonstrates that:
¢ RF systems provide digital guidance

¢ Voice systems enable hands-free picking
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Pick-to-light delivers high speed and accuracy
Goods-to-person eliminates travel time
Robotics enable automation and scalability

Technology must align with strategy and operations

Key Takeaways from Part IV

Picking systems enable efficient execution of strategies
RF systems provide flexibility and control

Voice picking improves speed and ergonomics
Pick-to-light delivers high accuracy

Goods-to-person eliminates travel

Robotics enable scalable automation

Hybrid systems maximize performance

WMS integrates and coordinates technologies

Big Picture Insight:
Picking systems and technologies transform warehouse operations into

(7 highly efficient, accurate, and scalable environments where human effort is

optimized, tasks are system-driven, and operations are continuously enhanced

through automation and digital intelligence
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Part V: Process Optimization in Picking

Optimizing picking processes is essential to achieving high-performance warehouse
operations. While strategies and technologies define the framework, process
optimization ensures maximum efficiency within that framework.

The primary goal is to:

(7 Reduce unnecessary effort
(7 Improve speed and accuracy
(¥ Maximize productivity

(7 Lower operational costs

Process optimization focuses on how work is executed on a day-to-day basis and
continuously improved.

This section explores:

(7 Travel time reduction

(3 Task allocation and workforce management
(3 Error reduction strategies

(7 Order consolidation and sorting
19. Travel Time Reduction Techniques

19.1 Importance of Travel Time

Travel time represents:

(7 the largest portion of picking time
—often 50-70% of total effort

Reducing travel time is therefore:

(7 the single most impactful way to improve picking efficiency

19.2 Key Travel Optimization Methods
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1. Optimized Picking Routes
Use algorithms or WMS logic to:
(7 guide pickers along the most efficient path
Examples:
e Shortest path routing
e S-shaped routing

e Largest gap routing

2. Layout Optimization
Strategical design:

e Aisles

e Picking paths

e Storage zones

(7 to minimize walking distance

3. Slotting Optimization

Place high-demand items:

(7 closer to picking and shipping areas

4. Batch and Zone Picking

Reduce travel per order by:

(7 grouping tasks or limiting picker movement

19.3 Cross-Aisle and Flow Design
Efficient aisle structures:

e Reduce detours



e Minimize backtracking

e Improve flow

Simple Insight:
Reducing travel time ensures

(7 faster and more efficient picking

20. Task Allocation and Workforce Management

20.1 What Is Task Allocation?
Task allocation is:

(7 assigning picking tasks to workers or systems based on defined rules

20.2 Objectives of Task Allocation
o Balance workload across workers
o Reduceidletime
¢ Improve productivity

e Optimize resource utilization

20.3 Types of Task Allocation

1. Static Allocation

e Predefined task assignments

2. Dynamic Allocation

o Tasks assigned in real time based on:



o System conditions
o Workload

o Priority

20.4 Workforce Management Principles

1. Workload Balancing

e Evenly distribute tasks among pickers

2. Skill-Based Assignment

e Assign tasks based on worker expertise

3. Real-Time Adjustments

¢ Reallocate tasks during peak periods or disruptions

20.5 Role of WMS in Task Allocation

The WMS enables:

(7 automated and optimized task assignment

20.6 Benefits
e Increased productivity
e Reduced bottlenecks

o Better resource utilization
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Simple Insight:
Effective task allocation ensures
(7 the right work is done by the right resources at the right time

21. Error Reduction Strategies

21.1 Importance of Accuracy
Errors in picking lead to:

e Incorrect orders

e Returns and rework

o Customer dissatisfaction

¢ Increased operational costs

21.2 Common Causes of Errors
¢ Manual data entry
e Poor labeling
e Complex workflows

e Lack of validation mechanisms

21.3 Error Prevention Techniques

1. Barcode and RF Scanning

o Validate items and locations

2. System-Guided Picking

e Clearinstructions via WMS



3. Double-Check Processes
e Validation before order completion
4. Pick-to-Light and Voice Systems

e Reduce human mistakes through guided execution

21.4 Process Simplification

Simplifying workflows reduces:

(3 error probability

21.5 Training and Standardization
Well-trained employees:
(7 make fewer errors
Standardized processes ensure:

e Consistency

e Repeatability

Simple Insight:
Error reduction ensures

(7 accurate and reliable order fulfillment

22. Order Consolidation and Sorting

22.1 What Is Order Consolidation?

Order consolidation is:

(7 combining picked items into complete customer orders



22.2 What Is Sorting?
Sorting is:

(7 organizing picked items by destination or order

22.3 Importance of Consolidation and Sorting
Efficient consolidation ensures:

o Faster order processing

e Reduced delays

e Accurate shipments

22.4 Sorting Methods

1. Manual Sorting

¢ Workers sort items manually

2. Put-to-Light Systems

e Lights guide item placement

3. Automated Sortation Systems

e Conveyors and sorters distribute items

22.5 Integration with Picking Strategies

Sorting is especially critical for:

(7 batch picking and zone picking

22.6 Reducing Sorting Complexity



e Group similar orders
e Use clear labeling

e Optimize sorting sequences

Simple Insight:
Efficient sorting ensures
(7 orders are correctly assembled and shipped quickly

Integration of Process Optimization

22.7 End-to-End Optimization

All process elements must work together:

(7 Travel » Picking » Sorting » Shipping

22.8 Real-Time Optimization

Modern systems enable:

(7 continuous adjustments based on live data

22.9 Role of Data and Analytics
Analytics help:

¢ ldentify inefficiencies

¢ Improve workflows

e Optimize resource usage

22.10 Continuous Improvement of Cycle

Optimization follows a loop:
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(7 Measure > Analyze > Improve > Repeat

From Manual Execution to Optimized Processes

Traditional processes: (¥ Unstructured and inefficient
Optimized processes: (7 system-driven, efficient, and continuously improving
This transformation enables:

o Reduced labor costs

e Higherthroughput

e Improved accuracy

Putting It All Together
Part V demonstrates that:

o Traveltime is the main cost driver in picking

Task allocation improves productivity

Error reduction ensures accuracy

Sorting ensures order completion efficiency

Data-driven optimization enhances performance

Key Takeaways from Part V
e Traveltime reduction is critical for efficiency
e Optimized routing improves productivity
e Task allocation ensures balanced workloads
¢ Dynamic assignment adapts to operational changes
e Error prevention reduces costs and improves quality

e Sorting is essential for batch and zone picking
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e Automation improves speed and accuracy

e Continuous improvement drives long-term success

Big Picture Insight:
Process optimization transforms picking into a high-efficiency operation by

(7 minimizing wasted effort, improving coordination, enhancing accuracy, and
continuously refining workflows
—ensuring fast, reliable, and cost-effective order fulfillment in modern warehouse

environments
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Part VI: Integration with Warehouse Systems

In modern warehouse environments, picking operations do not function in isolation

—they are part of a fully connected ecosystem of systems and technologies. Integration
ensures that:

(3 Picking tasks are coordinated in real time
(7 Data flows seamlessly across systems

(3 Operations are synchronized end-to-end
Without proper integration, even the best picking strategies and technologies can result in:
e Delays and bottlenecks
o Datainconsistencies
¢ Reduced efficiency
e Limited visibility
This section explores:
(7 The role of Warehouse Management Systems (WMS)

(7 Integration with automation systems

(7 Real-time data and execution environments
23. Role of Warehouse Management Systems (WMS)

23.1 WMS as the Central Control System

The Warehouse Management System (WMS) is:

(3 the central system that manages and coordinates all picking activities

It acts as:

(3 the brain of warehouse operations

23.2 Key Functions of WMS in Picking

The WMS is responsible for:
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e Generating picking tasks

e Assigning tasks to workers or systems

e Determining optimal picking sequences
e Managing inventory in real time

e Tracking order fulfillment

23.3 Task Management and Optimization
The WMS enables:
(7 intelligent task allocation and routing
Examples:

e Assigning tasks based on priority

e Optimizing routes to reduce travel time

e Grouping orders for batch or wave picking

23.4 Real-Time Visibility
WMS provides:
(7 real-time insight into operations
This includes:
e Order status tracking
¢ Inventory levels

e Picker performance

23.5 Benefits of WMS Integration
e Improved coordination
e Higheraccuracy

¢ Increased efficiency
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e Better decision-making

Simple Insight:
WMS ensures
(7 picking operations are organized, optimized, and controlled

24. Integration with Automation Systems

24.1 Role of Automation in Picking
Automation systems execute:
(7 physical movement and handling of goods
These include:

e Conveyors

e Sortation systems

e AS/RS

¢ Autonomous Mobile Robots (AMRs)

¢ Robotic picking arms

24.2 Connecting WMS with Automation

Integration is typically achieved through:

(7 WCS (Warehouse Control System) or
(3 WES (Warehouse Execution System)

24.3 System Responsibilities
System Role

WMS Planning and task creation
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System Role

WES

WCS

Workflow optimization

Real-time equipment control

Automation Physical execution

24.4 Data Flow Example

1.

2.

WMS generates picking tasks

WES optimizes workflow execution

WCS controls machines and directs movement

Automation systems execute tasks

Feedback is sent back to WMS

24.5 Benefits of Automation Integration

Reduced manual effort
Faster execution
Improved consistency

Real-time coordination

24.6 Challenges in Integration

Multi-system compatibility
Communication latency

Complexity of coordination

Simple Insight:
Automation integration ensures

(7 system instructions are executed physically and efficiently



25. Real-Time Data and Execution Systems

25.1 Importance of Real-Time Data
Modern warehouse operations rely on:
(7 real-time data to support decision-making
Without real-time data:
e Decisions are delayed
e Errorsincrease

o Efficiency drops

25.2 Event-Driven Operations
Warehouse systems operate based on:
(7 real-time events

Examples:

Order release

Item picked

Inventory updated
¢ Equipment status change

Each event triggers:

(7 automatic system actions

25.3 Real-Time Execution Systems
Execution systems (WES/WCS) ensure:

(7 tasks are performed dynamically and efficiently

They:



e Adjust workflows based on conditions
o Reallocate tasks in realtime

e Prevent congestion

25.4 Real-Time Communication Between Systems
Systems communicate continuously:

e WMS & ERP

e WMS & WES/WCS

o WES/WCS ¢ automation systems

25.5 Benefits of Real-Time Execution
e Fasterresponse to changes
e Improved operational control
¢ Reduced delays and bottlenecks

¢ Continuous optimization

Simple Insight:
Real-time systems ensure

(3 operations adapt instantly to changing conditions

Integration of Warehouse Systems

25.6 End-to-End System Connectivity

A fully integrated warehouse operates as:

(3 aunified system

Flow:
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(¥ ERP » WMS » WES/WCS - Automation > Feedback loop

25.7 Eliminating Data Silos

Integration ensures:

(7 consistent and shared data across all systems

25.8 Coordination Across Processes

Integrated systems coordinate:

e Picking
e Sorting
e Packing
e Shipping

25.9 Scalability and Flexibility

Integrated systems allow:

(7 easy expansion and adaptation

25.10 Supporting Smart Warehouse Operations
Integration enables:

e Automation

e Data-driven decisions

¢ Real-time optimization

From Isolated Operations to Connected Ecosystems

Traditional warehouses: (3 Disconnected systems and manual processes



Modern warehouses: (7 fully integrated, real-time digital ecosystems

This transformation enables:

Higher efficiency
Better visibility
Faster operations

Continuous improvement

Putting It All Together

Part VI demonstrates that:

WMS is the central control system

Automation systems execute physical tasks

WES and WCS enable real-time coordination

Data integration ensures seamless communication

Real-time systems enable dynamic operations

Key Takeaways from Part VI

WMS manages and optimizes picking operations
Automation systems execute tasks efficiently

WCS controls equipmentin real time

WES optimizes workflow execution

Integration ensures seamless data flow

Real-time data enables fast decisions

Connected systems improve efficiency and visibility

Integration supports scalability and innovation
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Big Picture Insight:

Integration with warehouse systems transforms picking operations into a fully connected,
intelligent ecosystem, where

(7 data, systems, and physical processes work together seamlessly in real time—
enabling efficient, accurate, and scalable warehouse performance in modern logistics

environments.
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Part Vll: Performance Measurement and KPlIs

In modern warehouse operations, optimization is not possible without measuring
performance accurately and continuously. Picking operations, being the most resource-
intensive activity, require clear visibility and control through Key Performance
Indicators (KPlIs).

Performance measurement enables organizations to:

(¥ Understand current performance
(7 ldentify inefficiencies
(7 Take corrective actions

(3 Drive continuous improvement

Without proper measurement:

(7 Improvement becomes guesswork instead of data-driven progress

This section explores:
(7 Key picking performance indicators (KPIs)
(3 Monitoring and reporting systems

(7 Continuous improvement frameworks

26. Key Picking Performance Indicators (KPls)

26.1 What Are KPIs?
KPlIs (Key Performance Indicators) are:

(7 quantifiable metrics used to evaluate the effectiveness and efficiency of picking
operations

They provide:
¢ Operational visibility
e Performance benchmarks

e Decision-making support
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26.2 Core KPI Categories

1. Productivity KPIs

Measure how efficiently labor and resources are used:

e Picks per hour
e Lines picked per hour

e Orders processed per shift

(7 Indicate workforce efficiency and output

2. Accuracy KPls

Measure correctness and reliability:
¢ Picking accuracy rate
e Order accuracy

e Errorrate (%)

(7 Ensure quality of order fulfillment

3. Throughput KPIs
Measure system capacity:
e Orders fulfilled per hour

e Units processed per day

(7 Reflect overall operational capacity

4. Cycle Time KPIs
Measure speed of operations:
e Order-to-pick time

e Order-to-ship time
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e Picking cycle time

(7 Indicate responsiveness to customer demand

5. Cost KPIs

Measure financial efficiency:
e Costperpick
e Costperorder

e Labor cost per unit

(7 Help control operational expenses

6. Utilization KPIs

Measure resource usage:
e Labor utilization (%)
e Equipment utilization

(3 Ensure optimal use of available resources

Simple Insight:
KPIs ensure

(7 performance is measurable and actionable

27. Monitoring and Reporting Systems

27.1 Role of Monitoring Systems
Monitoring systems provide:
(7 real-time visibility into picking operations

They enable:



¢ Immediate issue detection
e Performance tracking

e Data-driven decision-making

27.2 Real-Time Dashboards

Modern warehouse systems provide dashboards that display:

e Productivity levels
e Order status
¢ Inventory availability

o System performance

(7 inrealtime

27.3 Data Sources for Monitoring

Data is collected from:
¢ WMS (Warehouse Management System)
e Automation systems (WCS/WES)
e Picking devices (RF, voice, light systems)

e |ol sensors

27.4 Alerts and Exception Management
Monitoring systems detect:
(7 deviations from expected performance
Examples:

e Picking delays

¢ |Inventory mismatches

e Equipment failures
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They trigger:

(7 alerts forimmediate action

27.5 Reporting and Analytics
Reports provide:
(7 historical and analytical insights
Common report types:

e Daily performance reports

e Trend analysis

¢ Root cause analysis

27.6 Benefits of Monitoring Systems
e Improved visibility
e Faster decision-making
e Reduced downtime

e Better operational control

Simple Insight:
Monitoring systems ensure

(7 operations are visible, controlled, and optimized in real time

28. Continuous Improvement in Picking Operations

28.1 What Is Continuous Improvement?

Continuous improvement is:
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(7 an ongoing process of enhancing performance through measurement and
optimization

28.2 The Continuous Improvement Cycle
Picking optimization follows a structured loop:
1. Measure performance (KPIs)
2. ldentify inefficiencies
3. Analyze root causes
4. Implementimprovements
5. Monitor results

6. Repeat

28.3 Data-Driven Optimization
Decisions are based on:
(7 real-time and historical data
This ensures:

¢ Objective analysis

e Accurate improvements

e Measurable results

28.4 Root Cause Analysis
Instead of fixing symptoms, organizations must:
(3 identify underlying causes
Techniques include:
e 5Whys method

o Cause-and-effect diagrams
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28.5 Process Standardization
After improvements:
(7 processes must be standardized
This ensures:

e Consistency

e Repeatability

e Scalability

28.6 Role of Technology in Improvement
Modern systems support:
(37 automated optimization through:

e Analytics

e Al-driven insights

e Predictive performance adjustments

28.7 Continuous Training and Skill Development

Improvement also requires:

(7 ongoing workforce development

Simple Insight:
Continuous improvement ensures

(7 performance gets better over time

Integration of Performance Measurement
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28.8 Linking KPIs to Actions
KPIs must lead to:
(7 concrete operational improvements
Examples:
e Low productivity > optimize routing

e High error rate > improve training or validation

28.9 Real-Time Feedback Loop

Modern systems operate with:
(3 continuous feedback loops

Data > Insights > Actions > Improved Performance

28.10 Building a Performance-Driven Culture
Organizations must:

e Encourage accountability

o Promote data-based decisions

¢ Reward performance improvements

28.11 Long-Term Optimization Strategy
Sustained success requires:

(7 ongoing measurement and refinement

From Measurement to Optimization Excellence

Traditional approach: (3 Periodic performance reviews



Modern approach: (3 real-time, continuous performance optimization
This transformation enables:

e Fasterresponse times

o Better efficiency

e Continuous improvement

Putting It All Together
Part VIl demonstrates that:
e KPIs measure picking performance
e Monitoring systems provide real-time visibility
e Analytics support data-driven decisions
e Continuous improvement enhances operations

¢ Feedback loops enable ongoing optimization

Key Takeaways from Part VII
¢ KPIs are essential for measuring performance
e Productivity, accuracy, and speed are key metrics
e Dashboards provide real-time visibility
¢ Monitoring systems detect issues quickly
¢ Continuous improvement ensures long-term success
¢ Dataenables better decision-making
e Standardization ensures consistency

e Performance-driven culture sustains excellence

Big Picture Insight:
Performance measurement and KPIs transform picking operations into
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(7 data-driven, continuously improving systems where real-time visibility, analytics,
and structured optimization cycles ensure high efficiency, accuracy, and long-term
operational excellence
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Part Vill: Advanced Picking and Future Trends

As warehouse operations evolve, picking systems are moving beyond efficiency toward
intelligence, autonomy, and sustainability. Advanced technologies are transforming
picking into a data-driven, adaptive, and highly automated function.

These innovations enable organizations to:

(¥ Respond dynamically to demand
(3 Optimize operations in real time
(7 Scale efficiently

(7 Improve environmental performance

This section explores:

(7 Artificial intelligence (Al) in picking

(7 Autonomous and adaptive systems

(7 Omnichannel and e-commerce challenges

(7 Sustainability in picking operations
29. Al and Data-Driven Picking Optimization

29.1 Role of Artificial Intelligence (Al)

Artificial Intelligence enables systems to:

(7 analyze large datasets and make intelligent decisions
In picking operations, Al is used to:

e Optimize picking routes

e Predict order volumes

e Improve slotting strategies

e Automate task allocation

29.2 Machine Learning in Picking

Machine learning allows systems to:



(7 learn from historical data and improve over time
Examples:

¢ Predicting peak demand periods

¢ Recommending optimal picking strategies

e Identifying inefficiencies

29.3 Predictive and Prescriptive Analytics

1. Predictive Analytics

e Forecast future demand and workload

2. Prescriptive Analytics

¢ Recommend optimal actions (e.g., routing, batching)

29.4 Benefits of Al in Picking
¢ Increased efficiency
o Reduced travel time
e Smarter decision-making

e Continuous optimization

Simple Insight:
Al transforms picking into
(7 a smart, predictive, and optimized process

30. Autonomous and Adaptive Picking Systems
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30.1 What Are Autonomous Systems?

Autonomous systems are:

(3 systems that can operate independently with minimal human intervention

30.2 Adaptive Picking Systems
Adaptive systems can:
(7 adjust workflows dynamically based on real-time conditions
Examples:
¢ Changing picking priorities based on order urgency
e Adjusting routes to avoid congestion

o Reallocating tasks automatically

30.3 Autonomous Technologies in Picking

1. Autonomous Mobile Robots (AMRs)

e Transport goods dynamically

2. Robotic Picking Arms

e Automatically pick items using Al

3. Smart Conveyor Systems

e Adjust flow based on workload

30.4 Benefits of Autonomous Systems
¢ Reduced manual effort

¢ Increased scalability
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e Continuous operation (24/7)

e Improved efficiency

30.5 Human-Automation Collaboration
Even autonomous systems require:
(3 collaboration with human workers
This creates:

e Hybrid workflows

e Enhanced productivity

Simple Insight:
Autonomous systems ensure

(7 operations become self-adjusting and highly efficient

31. Omnichannel and E-Commerce Picking Challenges

31.1 Rise of Omnichannel Fulfillment
Modern warehouses must support:
(7 multiple sales channels:

e E-commerce

¢ Retail

e Wholesale

31.2 Key Challenges

1. High Order Volumes

95



e Large number of small orders

2. High SKU Complexity

e Thousands of product variations

3. Short Delivery Times

e Same-day or next-day delivery

4. Order Variability

¢ Fluctuating demand patterns

31.3 Impact on Picking Operations

These challenges require:

(7 highly flexible and scalable picking systems

31.4 Solutions for Omnichannel Picking
e Hybrid picking strategies
e Goods-to-person systems
¢ Real-time WMS optimization

¢ Dynamic slotting

31.5 Micro-Fulfillment and Urban Warehousing
To support fast delivery:
(7 organizations use:

e Micro-fulfillment centers

¢ Automated picking systems
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Simple Insight:
Omnichannel operations require
(7 fast, flexible, and scalable picking solutions

32. Sustainability in Picking Operations

32.1 Importance of Sustainability
Sustainability is becoming a key priority in logistics.
Picking operations contribute to:

(7 energy consumption, labor usage, and resource efficiency

32.2 Key Sustainability Objectives
¢ Reduce energy consumption

Minimize waste

Improve resource efficiency

Lower carbon footprint

32.3 Sustainable Picking Practices

1. Optimized Routing

¢ Reduces unnecessary movement

2. Energy-Efficient Systems

¢ Low-energy automation technologies

3. Smart Slotting
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e Minimizes travel distance

4. Digitalization

e Reduces paper-based processes

32.4 Role of Automation in Sustainability

Automation helps:

(3 improve efficiency and reduce waste

32.5 Sustainable Workforce Practices
Organizations should ensure:

e Ergonomic working conditions

¢ Reduced physical strain

o Safe operations

32.6 Measuring Sustainability
Key indicators include:

e Energyusage

e CO,emissions

o Resource utilization

Simple Insight:
Sustainable picking ensures

(3 efficient operations with reduced environmental impact

Integration of Advanced Trends
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32.7 From Reactive to Predictive Operations
Traditional systems: (¥ React to events

Advanced systems: (¥ predict and adapt proactively

32.8 Data as a Strategic Asset

Data enables:

(3 continuous optimization and intelligent decision-making

32.9 Convergence of Technologies

Modern warehouses integrate:

e Al

e Robotics
o loT

e WMS

(3 into a unified system

32.10 Continuous Innovation

Organizations must:

(3 continuously adopt new technologies and approaches

From Traditional Picking to Intelligent Systems

Traditional picking: (3 Manual and static

Advanced picking: (¥ intelligent, adaptive, and autonomous
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This transformation enables:

Higher efficiency
Better scalability
Increased flexibility

Sustainable operations

Putting It All Together

Part VIl demonstrates that:

Al enables predictive optimization

Autonomous systems automate operations
Omnichannel challenges require flexible solutions
Sustainability improves environmental performance

Integration of technologies drives innovation

Key Takeaways from Part VIII

Al enables smart and predictive picking
Autonomous systems reduce manual effort
Adaptive workflows improve efficiency
Omnichannel demands increase complexity
Flexible systems are essential for modern operations
Sustainability reduces environmental impact

Data drives continuous improvement

Innovation enables future-ready operations

Big Picture Insight:
Advanced picking and future trends are transforming warehouse operations into
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(7 intelligent, autonomous, and sustainable systems where data, Al, and automation
continuously optimize performance, adapt to demand, and drive the future of high-
efficiency order fulfillment
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Part IX: Implementation and Best Practices

Implementing picking strategies and systems is a critical phase where theory becomes

operational reality. Success depends not only on selecting the right approaches but also

on:

(3 How effectively they are implemented
(7 How well they are adopted by the workforce

(¥ How continuously they are improved

A poorly implemented picking system can lead to:

¢ Reduced efficiency
e Operational disruptions
e Low useracceptance
A well-implemented system delivers:
(7 high productivity, accuracy, and scalability

This section explores:

(7 Selecting the right picking strategy

(3 Technology deployment and system rollout
(7 Change management and workforce adoption

(¥ Common challenges and best practices

33. Selecting the Right Picking Strategy

33.1 Importance of Strategy Selection

Choosing the right picking strategy is foundational to:

(7 efficient warehouse operations
There is no universal solution
—strategy must align with:

e Order profiles
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e SKU characteristics
e Warehouse size and layout

e Service level expectations

33.2 Key Selection Criteria

1. Order Volume and Size
e Small orders > batch or zone picking

e Large orders - single or wave picking

2. SKU Complexity

e High SKU count > zone or hybrid strategies

3. Warehouse Layout
e Large facilities » zone picking

e Compact layouts > batch or single picking

4. Service Requirements

¢ Fast fulfillment > wave or automated systems

5. Level of Automation

¢ Higher automation - goods-to-person or robotic picking

33.3 Strategy Alignment with Business Goals

The selected strategy must support:

(7 business priorities such as cost, speed, and accuracy
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33.4 Testing and Validation

Before full implementation:
(7 strategies should be tested through simulations or pilot runs

Simple Insight:
Selecting the right strategy ensures

(7 operations are efficient and scalable

34. Technology Selection and Deployment

34.1 Choosing the Right Picking Technology
Technology must be selected based on:
(7 operational needs and complexity
Options include:
¢ RF systems - flexible and cost-effective
e Voice picking > high productivity
¢ Pick-to-light > high-speed environments
e Goods-to-person ~ high automation

¢ Robotics > scalable and advanced operations

34.2 Deployment Planning

A structured deployment includes:
e Defining scope and timeline
e Preparing infrastructure
e Configuring systems

¢ Testing before rollout

104



34.3 Phased vs Full Deployment

1. Phased Deployment
e Gradualimplementation

e Lowerrisk

2. Full Deployment (Big Bang)
¢ Immediate system adoption

e Faster transformation

34.4 Integration with Existing Systems
Technology must integrate with:

e WMS

e ERP

¢ Automation systems

34.5 Performance Testing Before Go-Live

Ensure:

(7 system stability and efficiency under real conditions

Simple Insight:
Proper deployment ensures

(3 technology delivers expected results without disruption

35. Change Management and Workforce Training
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35.1 Importance of Change Management
Introducing new picking systems changes:
e Daily workflows
e Employee roles
e System interactions

Without proper management:

(7 resistance and inefficiencies may occur

35.2 Training Programs
Training should include:
e System usage
e Picking processes
e Error handling

o Safety procedures

35.3 Role-Based Training
Different roles require different training:
¢ Pickers > operational execution
e Supervisors 2 control and monitoring

e |Tteams - system support

35.4 Driving User Adoption
Successful adoption requires:
(7 users to:

¢ Understand the system
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e Feelcomfortable using it

e Trustits effectiveness

35.5 Continuous Support

Provide:
e On-site support during rollout
o Feedback channels

e Continuous learning opportunities

Simple Insight:
Change management ensures
(7 people adopt and effectively use the system

36. Common Challenges and Mitigation Strategies

36.1 Common Implementation Challenges

1. Resistance to Change

¢ Employees reluctant to adopt new systems

2. Poor Data Quality

¢ Inaccurate inventory or product data

3. Integration Issues

o Difficulty connecting systems
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4. Inadequate Training

e Users notfully prepared

5. Over-Complex Processes

e Unnecessary complexity reduces efficiency

36.2 Mitigation Strategies

1. Early Stakeholder Involvement

¢ Engage teams from the beginning

2. Data Preparation and Validation

e Ensure clean and accurate data

3. Strong Project Governance

e Structured planning and execution

4. Incremental Implementation

¢ Reduce risk through phased rollout

5. Continuous Monitoring and Feedback

e Adjust system based on real-world performance

36.3 Best Practices for Success
e Start with clear objectives

e Optimize processes before technology
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e Use standard system features where possible
e Testthoroughly before go-live

e Monitor and improve continuously

Simple Insight:
Addressing challenges proactively ensures
(7 smooth implementation and long-term success

Integration of Implementation and Operations

36.4 Aligning Strategy, Technology, and People
Successful implementation requires:
(7 alignment between:

e Picking strategy

e Technology systems

¢ Workforce capabilities

36.5 From Deployment to Optimization

Implementation is only the beginning:

(7 systems must be continuously improved

36.6 Building a Sustainable Operation
Organizations must ensure:

e Scalability

o Flexibility

¢ Continuous performance improvement
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36.7 Long-Term Success Factors
e Strong leadership support
e Data-driven decision-making
e Ongoingtraining and development

e Continuous innovation

From Planning to Operational Excellence

Poor implementation: (3 leads to inefficiencies and low adoption
Effective implementation: (3 creates high-performance picking operations
This transformation enables:

e Increased productivity

e Lower costs

e Improved accuracy

e Enhanced customer satisfaction

Putting It All Together
Part IX demonstrates that:
o Strategy selection defines operational direction
e Technology deployment enables execution
¢ Change management ensures adoption
e Challenges must be proactively managed

e Best practices drive successful implementation

Key Takeaways from Part IX
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o Selecting the right picking strategy is critical

e Technology must aligh with operational needs

e Structured deployment reduces risk

e Training ensures user readiness

¢ Change management supports adoption

e Data quality impacts performance

e Continuous improvement ensures long-term success

e Best practices increase implementation success

Big Picture Insight:

Implementation and best practices transform picking strategies and systems into real
operational success, ensuring that

(7 the right strategies, technologies, and people work together seamlessly to deliver
efficient, accurate, and scalable picking operations that meet modern warehouse
demands.
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Part X: Case Studies and Practical Applications

The real value of picking strategies and systems is demonstrated through practical
implementation and measurable results. Case studies highlight how organizations apply
concepts, overcome challenges, and achieve operational improvements.

This section presents:
(7 Real-life-inspired case scenarios
(3 Practical implementation outcomes

(7 Lessons learned and best practices
37. Case Study: High-Volume E-Commerce Picking

Overview

An e-commerce fulfillment center experienced rapid growth, handling:
e Thousands of daily small orders
e High SKU diversity

e Same-day delivery requirements

Challenges

o Excessive travel time

Low picking productivity

Increased error rates

Difficulty scaling operations

Approach

1. Strategy Optimization

e Implemented batch + zone picking
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2. Technology Deployment
e Introducing pick-to-light systems

e Integrated WMS for task management

3. Layout and Slotting Optimization

e Reorganized high-demand SKUs near packing zones

Results

Significantincrease in picks per hour

Reduced walking distance

Improved order accuracy

Scalability for peak demand

Key Lesson

(7 Combining strategy, technology, and layout optimization drives high performance

Simple Insight:
E-commerce picking requires
(7 speed, accuracy, and scalability

38. Case Study: Warehouse Layout Optimization

Overview

A retail distribution center aimed to improve picking efficiency by redesigning its

warehouse layout.
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Challenges
e Longtraveldistances
e Congestion in picking aisles

o Inefficient product placement

Approach
1. Layout Redesign
e Introducing clear zoning structure

e Optimized aisle flow

2. Slotting Strategy
o Applied ABC classification

¢ Positioned fast-moving items strategically

3. Process Improvement

¢ Implemented batch picking

Results
¢ Reduced travel time significantly
e Improved picker productivity

e Lower operational costs

Key Lesson

(7 Layout and slotting are critical drivers of picking efficiency



Simple Insight:
Optimized layout ensures
(7 less movement and faster operations

39. Case Study: Automation in Picking Operations

Overview

A large logistics warehouse implemented automation to support high-volume operations.

Challenges
e Laborshortages
¢ High operational costs

e Need for faster fulfillment

Approach
1. Goods-to-Person System

¢ Introduced automated storage and retrieval

2. Robotic Integration

¢ Deployed AMRs for transport

3. System Integration

e Connected WMS with WCS

Results
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e Eliminated excessive travel
e Increased throughput
e Improved worker productivity

e Enhanced consistency

Key Lesson

(7 Automation significantly enhances efficiency and scalability

Simple Insight:
Automation enables

(7 high-efficiency and scalable picking operations
40. Practical Lessons and Best Practices
1. Align Strategy with Operations

e Choose picking methods based on real needs
2. Optimize Before Automating

e Improve processes before adding technology

3. Focus on Travel Reduction

¢ Traveltime is the biggest inefficiency

4. Ensure Data Accuracy

¢ Reliable data supports effective operations

5. Invest in Training
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e Skilled workers improve performance and accuracy

6. Use Technology Strategically

e Select systems that match operational complexity

7. Monitor and Improve Continuously

e Use KPIs and analytics to drive optimization

8. Plan for Scalability

e Design systems for future growth

From Strategy to Real-World Results

These case studies show that:

(7 Picking optimization is a holistic effort combining:
o Strategy
e Layout
e Technology

o Workforce

Organizations that successfully integrate these elements can:

¢ Increase productivity
e Reduce costs
e Improve service levels

¢ Enhance operationalresilience
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Big Picture Insight:
Practical applications prove that
(7 well-designed picking systems deliver measurable improvements in efficiency,

accuracy, and scalability
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Conclusion and Key Takeaways

Picking operations are at the heart of warehouse performance. This eBook has

demonstrated that optimizing picking requires a structured, integrated, and continuous

approach.

Core Themes

Picking is the most resource-intensive warehouse activity

Strategies define how work is executed
Layout and slotting drive efficiency
Technology enhances execution
Integration ensures coordination

KPIs enable performance control

Continuous improvement drives long-term success

Key Takeaways

Efficient picking reduces costs and improves service
Travel time is a key optimization target

Different strategies suit different operational needs
Technology enables accuracy and productivity
Automation enhances scalability

Data and KPIs drive improvement

Integration ensures seamless operations

Continuous optimization is essential
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Big Picture Insight:
Picking strategies and systems transform warehouse operations into
(7 high-performance, efficient, and scalable fulfillment environments that meet

modern supply chain demands
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Last Word

As we conclude Picking Strategies & Systems, one principle stands out clearly:

(7 Efficiency in picking defines efficiency in the warehouse

Beyond Execution

Picking is not just a task—it is:

(7 a strategic capability that shapes operational performance and customer

satisfaction

The Future of Picking

The future of picking will be driven by:
o Artificial intelligence and predictive analytics
e Autonomous and robotic systems
¢ Real-time connected operations

e Sustainable and efficient practices

Organizations that embrace these advancements will:

(7 Lead in efficiency, agility, and innovation

From Operations to Competitive Advantage
Picking is evolving from:
(3 alabor-intensive activity

to:

(3 anintelligent, optimized, and technology-driven process

Continuous Evolution
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Success requires:
e Ongoing optimization
e Adoption of new technologies

¢ Investmentin workforce development

Final Thought

In modern logistics:

(3 The organizations that succeed are those that
continuously refine how they pick, move, and deliver goods

Closing Insight:

Picking strategies and systems enable organizations to build

(7 fast, accurate, and scalable warehouse operations that deliver superior
performance and long-term competitive advantages
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