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APPLICABLE STRATEGIES FOR
YOUR TRANSFORMATION JOURNEY




All industrial facilities are under constant pressure to
reduce downtime and improve operational efficiency.
In many cases, they’re also dealing with increasingly
complex and quickly outdated systems. So how can

facilities modernize, optimize, and stay resilient in a
changing market? For most, the answer lies in the . {8 :
adoption of Industry 4.0 tools. — , -1 W e e

.................

The Industry 4.0 transformation leverages advanced technologies to create connected, intelligent
operations, integrating tools like the Internet of Things (IoT), data analytics, and automation.
Facilities can use these tools to operate more efficiently, respond quickly to changes, and
make more well-informed, data-driven decisions. Embracing this transformation offers the

INDUSTRY INSIGHTS

opportunity to reduce downtime, improve product quality, and ultimately drive growth. As you consider Industry 4.0
transformation, it's helpful to know
However, no two facilities will have the same path to Industry 4.0. Existing technologies, you're not alone in this journey.
specific production goals, workforce capabilities, and budget considerations mean that each A recent Graybar-commissioned
facility’s journey is unique. Regardless of where your facility currently stands, some digital online survey of 200 professionals

in U.S. manufacturing facilities
conducted in October 2024

transformation is achievable.

This eBook serves as a practical guide to help you assess readiness, set strategic objectives, provides insights into the priorities,

and implement Industry 4.0 solutions tailored to your operational goals. challenges, and opportunities their
organizations face as they navigate

With actionable checklists, team-building strategies, and insights into scalable technologies, digital transformation. Throughout

this playbook will help your facility take the first steps—or the next steps—toward a successful this guide, we'll reference our

transformation. Together, we'll explore how to build a foundation for continuous improvement study, The State of Industrial

and long-term success in the era of Industry 4.0. Transformation, to offer additional

perspectives on strategies and
considerations relevant to your
2 Industry 4.0 journey.






UNDERSTAND YOUR STARTING POINT

A clear, objective assessment will reveal strengths to leverage and areas in need of improvement. This process isn't about achieving
perfection immediately; it's about identifying strategic steps toward transformation. Once you understand your current position, you can
make more informed decisions about what to address first, whether it's updating legacy systems, enhancing connectivity, or initiating

targeted skills training.

READINESS
CHECKLIST

WORKFORCE SKILLS

TECHNOLOGY

Below is a checklist to evaluate core areas essential for Industry 4.0 readiness. Working through
this checklist will help give a clear picture of your facility’s strengths and improvement areas.

DIGITAL INFRASTRUCTURE

(] TECHNICAL SKILLS
Evaluate your team’s familiarity with digital tools,
automation, and data analysis.

(] TRAINING NEEDS
Are there specific areas where additional training is
needed, such as programming, data interpretation,
or cybersecurity?

(] OPENNESS TO CHANGE
Assess the workforce’s readiness to adapt to new
technologies. Consider strategies to address
resistance or gaps in digital confidence.

C] CURRENT EQUIPMENT COMPATIBILITY
Are existing machines equipped with
digital capabilities, such as data logging or
connectivity options?

C] AUTOMATION LEVEL
What level of automation is currently in place?
Are there areas with minimal automation that
would benefit from initial investments?

(] SYSTEM INTEGRATION
Is data flowing seamlessly across departments?
Identify any silos that limit information sharing.

(] CONTROL SYSTEMS
Assess the age and flexibility of your control
systems, such as PLCs and SCADA. Are they
adaptable to new digital tools?

C] CYBERSECURITY MEASURES

What cybersecurity protocols are in place? Are they
sufficient to protect increased digital connectivity?

C] NETWORK STRENGTH AND RELIABILITY
Is your network robust enough to support
increased data traffic and connectivity?

D DATA MANAGEMENT
Are there systems in place to collect, store, and
analyze data effectively and securely?

(] cLOUD CAPABILITIES
Evaluate the role of cloud technology in your
current setup. Could moving to the cloud support
easier scalability and remote monitoring?



PRIORITIZING IMMEDIATE NEEDS

Once you've assessed these areas, it's time to prioritize your next steps. Focus on foundational
improvements that will make an immediate impact and set the stage for further advancement.

Here's how to approach prioritization:

ADDRESS LEGACY FOCUS ON BASIC
SYSTEMS FIRST: AUTOMATION:

Legacy equipment may limit If automation is limited, consider
integration with newer technology. implementing essential automation
Upgrading or retrofitting critical technologies that streamline
systems can significantly enhance processes and reduce manual
connectivity and data visibility. intervention.

Taking these initial steps will give you a strong base for building further Industry 4.0
capabilities, and help to set up your facility for continuous improvement and growth.

ENHANCE NETWORK
INFRASTRUCTURE:

A stable, high-capacity network is
essential for seamless data flow.
Prioritizing network upgrades, if

needed, will support all subsequent
digital efforts.




CHAPTER 2:

DEFINING BUSINESS
OBJECTIVES AND KPiIs

With any transformation effort, defining clear, measurable objectives is essential for aligning your
Industry 4.0 initiatives with your broader business goals. Objectives keep your team focused on
outcomes that truly matter, such as reducing downtime, enhancing product quality, or improving
workplace safety. Establishing key performance indicators (KPlIs) tied to these goals enables you
to track progress, assess impacts, and make informed adjustments as needed.

INDUSTRY INSIGHTS:
PRIORITIES IN TRANSFORMATION GOALS

Survey data reveals that the top objectives in Industry 4.0 projects are reducing downtime,
enhancing quality, improving safety, and optimizing resource usage. By setting specific KPlIs in .
these areas, companies can better measure progress and align projects with business goals.




SET GOALS THAT DRIVE RESULTS

Successful Industry 4.0 transformations begin with clear business objectives. These objectives
are unique to each facility but often focus on operational efficiencies, product quality,

sustainability, and safety—factors that directly impact both bottom lines and capacity for long-term
growth. By defining specific goals and KPIs upfront, your facility can better allocate resources, measure

progress, and drive improvements where management has determined they are needed most.

EXAMPLES OF COMMON
OBJECTIVES AND KPIs IN

Outlined below are typical goals in Industry 4.0 initiatives, along with examples of KPlIs that support
these objectives. Use these examples as a starting point to develop metrics relevant to your facility.

INDUSTRY 4.0 PROJECTS

REDUCING IMPROVING ENHANCING SAFETY OPTIMIZING
DOWNTIME PRODUCT QUALITY AND COMPLIANCE RESOURCE USAGE
OBJECTIVE OBJECTIVE OBJECTIVE OBJECTIVE

Minimize unscheduled downtime across
production lines to improve productivity
and reduce costs.

KPIs:

MEAN TIME BETWEEN FAILURES
(MTBF)

Measures the average time between
equipment breakdowns.

MEAN TIME TO REPAIR (MTTR)
Tracks the time taken to repair equipment
and return it to operation.

DOWNTIME AS A PERCENTAGE OF
SCHEDULED OPERATING TIME
Provides an overall view of equipment
availability.

Increase product quality and consistency
to enhance customer satisfaction and
reduce waste.

KPIs:

FIRST PASS YIELD (FPY)
Calculates the percentage of products

meeting quality standards without rework.

DEFECT RATE
Measures the number of defective units
per batch or production run.

CUSTOMER RETURN RATE
Tracks product returns and can serve
as a long-term indicator of quality
improvement.

Create a safer workplace by reducing
safety incidents and ensuring regulatory
compliance.

KPIs:

INCIDENTS PER 100 EMPLOYEES
A metric to track workplace incidents and
target specific safety risks.

AUDIT COMPLIANCE RATE
Measures adherence to safety and
regulatory audits.

NEAR-MISS REPORTING RATE
Tracks reported near-miss incidents to
proactively address potential hazards.

Increase energy and material
efficiency to reduce costs and
improve sustainability.

KPIs:

ENERGY CONSUMPTION PER
UNIT PRODUCED

Measures energy efficiency and can
highlight areas for cost reduction.

MATERIAL WASTE RATE
Tracks the percentage of raw materials
lost during production.

WATER USAGE PER UNIT
PRODUCED

Useful in facilities where water
consumption is a significant cost.



DECISION MATRIX FOR PRIORITIZING AREAS OF IMPROVEMENT

Determining where to focus initial efforts can be challenging, especially with multiple improvement needs. A decision matrix can help by
weighting factors such as potential impact, implementation feasibility, and alignment with long-term goals.

Below is a simple framework you can use to guide prioritization.

POTENTIAL IMPACT 3 Score Score Score
IMPLEMENTATION
FEASIBILITY 2 Score Score Score
COST EFFICIENCY 2 Score Score Score
ALIGNMENT WITH LONG- 3 S S S
TERM GOALS core core core
TOTAL Sum Sum Sum
Assign a score to each factor for each area, then calculate the 1 — POTENTIAL IMPACT
total. The highest-scoring areas are often the best candidates How much would this area improve overall efficiency or performance?
to prioritize in your Industry 4.0 strategy. 2 — IMPLEMENTATION FEASIBILITY

Is this initiative practical, given the current resources and capabilities?

3 — COST EFFICIENCY
Does the potential return justify the investment?

4 — ALIGNMENT WITH LONG-TERM GOALS
Does this initiative support your facility’s broader objectives?



DECISION MATRIX FOR PRIORITIZING AREAS OF IMPROVEMENT

Here's an example decision matrix for a fictional company, Acme Manufacturing. Acme wants to prioritize
three potential Industry 4.0 improvement areas: Reducing Downtime (Area A), Improving Product Quality
(Area B) and Enhancing Safety (Area C).

Each criterion is scored on a scale of 1 to 5, with higher scores indicating a greater potential benefit.

POTENTIAL IMPACT |3 5 (High impact on productivity) |4 (Significant impact on defects) | 3 (Improves employee safety)
IMPLEMENTATION . .. .
FEASIBILITY 2 4 (Requires software upgrade) | 3 (Moderate changes to QC) 5 (Training and basic upgrades)
COST EFFICIENCY 2 3 (Moderate investment) 4 (Low-cost QC adjustment) 3 (Medium cost for training)
ALIGNMENT WITH . . :
LONG-TERM GOALS |3 5 (Directly supports growth) 4 (Supports product quality goals) | 3 (Supports compliance goals)
TOTAL 40 37 33




DECISION MATRIX FOR PRIORITIZING
AREAS OF IMPROVEMENT

INTERPRETATION

DOWNTIME REDUCTION

scores the highest, with a total of 40. It has the highest potential impact on productivity and
aligns strongly with Acme’s long-term growth goals. Although the implementation feasibility
and cost efficiency are moderate, the overall impact justifies prioritizing this area.

QUALITY IMPROVEMENT

comes next with a score of 37. This area has a strong alignment with quality goals and would be relatively
cost-efficient to implement. If downtime reduction efforts are successful or resources allow, Acme may
choose to focus on this area next.

SAFETY ENHANCEMENT
scores 33, indicating that while safety is important, it might be lower in priority compared to downtime and
quality improvements, particularly if the safety measures in place already meet minimum standards.

This decision matrix helps Acme allocate its resources effectively, starting with downtime reduction while keeping quality
improvements and safety upgrades in mind for subsequent phases. You can use the template on page 9 to build your own matrix
and determine what makes the most sense for you to prioritize.







PROJECTING ROI

Use this worksheet as a practical tool to help project the financial impact of your
Industry 4.0 transformation.

STEP 1 OF 6
IDENTIFY AND ESTIMATE INVESTMENT COSTS

List all costs associated with the initial implementation and ongoing operation of the technologies you're considering.

1. INITIAL CAPITAL COSTS 2. ONGOING OPERATIONAL COSTS

Technology acquisition Maintenance, repairs,
(IoT sensors, automation equipment, ~ $ and upgrades $
software platforms)
Installation, configuration, Software licensing
and retrofitting $ or subscription fees $
Initial training for employees Additional utilities or

$ operational expenses $

TOTAL INVESTMENT COSTS (INITIAL + ANNUAL) $

@
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PROJECTING ROI

11018410

STEP 2 OF 6
PROJECT FINANCIAL GAINS

|dentify the primary areas where the technology is expected to produce measurable
financial benefits. Estimate any annual gains for each area below:

1. PRODUCTIVITY GAINS

Increased production output,

4. REDUCED DEFECTS AND WASTE

Lower costs due to improved

reduced cycle time $ quality control, reduced rework $
or scrap
2. DOWNTIME REDUCTION 5. ENERGY SAVINGS
Reduced CC;S’.f;S from fewer $ Efficiency gains from optimized
equipment failures or energy use and off-peak usage $
unscheduled stoppages adjustments

3. LABOR COST REDUCTION

Savings from automating
repetitive tasks, reallocating $
labor to high-value areas

TOTAL PROJECTED ANNUAL GAINS $

13




PROJECTING ROI

STEP 3 OF 6
CALCULATE ROI AND PAYBACK PERIOD

Use the following calculations to determine the overall ROl and the payback
period for your Industry 4.0 investment.

1. ROl CALCULATION 2. PAYBACK PERIOD CALCULATION
To calculate the ROI, subtract the total investment costs from the total To calculate the payback period, divide the total investment by the annual
projected gains. Then, divide the result by the total investment costs. Finally, savings. This result indicates the estimated time it will take for the initial
multiply by 100 to express ROl as a percentage. This formula helps quantify investment to be recouped through the savings generated, helping you to
the financial return relative to the investment, giving a clear measure of the assess how quickly to expect the investment to begin yielding financial benefits.

anticipated benefits from Industry 4.0 initiatives.

Projected ROI Projected Payback Period
% YEARS

®
2 GraybaR. /2551



PROJECTING ROI

STEP 4 OF 6
CONDUCT A SENSITIVITY ANALYSIS

Consider potential variations in key factors and assess
how changes could impact your ROI projections.

1. WHAT IF PRODUCTIVITY GAINS ARE LOWER
THAN EXPECTED?

Adjust productivity gains by 50% and recalculate the projected ROI
and payback period.

#

1)

e aBEOL S8

2. HOW WOULD ENERGY PRICE FLUCTUATIONS
AFFECT SAVINGS?

Increase or decrease energy costs by 10% to understand their effect
on projected savings.

3. SCENARIO PLANNING
Best-Case Scenario:
Calculate ROl if all benefits are maximized (e.g., 20% higher gains).

Worst-Case Scenario:
Calculate ROl if gains are only partially achieved (e.g., 50% lower gains).

Document each scenario’s outcomes to understand the variability
in your projections and build confidence in the potential ROI.

15



PROJECTING ROI

STEP 5 OF 6
BENCHMARK AGAINST INDUSTRY STANDARDS

Research industry benchmarks to compare your projections with typical results
achieved in similar facilities or Industry 4.0 projects.

EXPECTED DOWNTIME REDUCTION PRODUCTIVITY GAINS ENERGY SAVINGS
Industry average is approximately Benchmark facilities often see Comparable projects typically achieve savings of
% % Y%

gains with loT and automation.

Use these benchmarks to validate your projections and adjust any expectations based on common industry experiences.

@
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PROJECTING ROI

STEP 6 OF 6
ESTABLISH MILESTONES AND TIMELINE

Define a phased implementation plan with key milestones for tracking progress and realizing ROI.

1. PILOT PHASE COMPLETION: 2. INITIAL SCALING PHASE:
Expected Date: Expected Date:
Milestone: Test initial results and validate gains in a controlled setting. Milestone: Expand successful technologies to additional equipment or processes.
3. FULL IMPLEMENTATION: 4. POST-IMPLEMENTATION REVIEW:
Expected Date: Expected Date:
Milestone: Facility-wide integration of Industry 4.0 technologies. Milestone: Review outcomes, track KPls, and refine continuous improvement initiatives.

This ROI checklist helps you break down the financial, operational, and strategic factors that make an Industry 4.0 investment
more successful. By calculating ROl and performing sensitivity analyses, you'll be well-prepared to communicate the value of
transformation to stakeholders and make data-driven investment decisions.

For more detailed guidance on ROI projections or Industry 4.0 technologies, reach out to Graybar for tailored support.

®
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CHAPTER 4:

BUILDING YOUR
INDUSTRY 4.0 TEAM

A successful Industry 4.0 transformation requires a committed team that spans multiple
departments and roles. An effective team includes members who can blend operational expertise
with digital know-how, supported by both internal specialists and trusted external advisors.

INDUSTRY INSIGHTS:

ADDRESSING THE WORKFORCE SKILLS GAP

Survey respondents highlight a skills gap as a significant obstacle, with many citing high
turnover and difficulties finding qualified technicians. Building a cross-functional team with
strong training programs can mitigate these issues, ensuring the right skills are in place to
support transformation.




SUCCESS STARTS WITH A
CROSS-FUNCTIONAL TEAM

Industry 4.0 is not limited to any single department. Involving
stakeholders from leadership, operations, IT, and procurement
is essential to managing the project’s technical, strategic, and
practical aspects. A well-rounded team ensures that no critical
details are overlooked, such as the integration of technology,
the allocation of budget, or the measurement of outcomes.

This collaborative approach also encourages internal buy-in and
generally promotes long-term success.

TEAM-BUILDING GUIDE WITH SUGGESTED
ROLES AND RESPONSIBILITIES

Consider the following roles and responsibilities to build an
effective Industry 4.0 team. Depending on your facility’s size
and complexity, one person may cover multiple roles, or you
may have a larger group with specialized positions.




SUCCESS STARTS WITH A CROSS-FUNCTIONAL TEAM

SUGGESTED ROLES AND RESPONSIBILITIES

PROJECT LEAD/INDUSTRY
4.0 CHAMPION

Role: Oversees the entire Industry 4.0
transformation, coordinates between
departments, and ensures alignment with
strategic objectives.

Responsibilities:
= Set project timelines, milestones,
and goals.

= Communicate progress with leadership
and stakeholders.

= Lead cross-functional meetings to
maintain alignment across the team.

DATA ANALYST

Role: Analyzes data collected through
digital systems, turning it into actionable
insights.

Responsibilities:
= Set up data collection processes and KPI
dashboards.

= [dentify trends, inefficiencies, or issues in
operational data.

= Collaborate with the operations team to
implement data-driven improvements.

20

OPERATIONS SPECIALIST

Role: Brings expertise to the facility’s
processes, machinery, and workflows,
offering insights on how new technologies
can be applied.

Responsibilities:
= [dentify processes that would benefit
from automation or data analytics.

= Monitor how technology impacts daily
operations and productivity.

= Ensure that solutions integrate smoothly
with existing workflows.

SAFETY AND
COMPLIANCE OFFICER

Role: Ensures that Industry 4.0
technologies align with regulatory
standards and enhance workplace safety.

Responsibilities:
= Evaluate safety implications of new
technologies.

= Ensure compliance with relevant industry
regulations and standards.

= Monitor the impact of digital
transformation on workforce safety and
regulatory compliance.

IT MANAGER

Role: Manages the digital infrastructure,
cybersecurity, and data flows essential for
Industry 4.0.

Responsibilities:
= Oversee network security and data
protection.

= Implement cloud platforms, software
integrations, and loT connectivity.

= Coordinate with the operations team to
ensure digital tools align with equipment
and processes.

EXTERNAL COLLABORATORS
AND ADVISORS

Role: Provide specialized expertise or
resources that may not be available
internally, such as advanced technical
support or consulting.

Responsibilities:
= Offer guidance on technology
selection and implementation.

= Support staff training and skill
development.

= Provide ongoing support for complex
or specialized systems.

PROCUREMENT SPECIALIST

Role: Responsible for budgeting,
sourcing technology, and managing
vendor relationships.

Responsibilities:

= Work closely with the IT and operations
teams to procure compatible and cost-
effective solutions.

= Negotiate contracts with technology
vendors and service providers.

= Track project spending to ensure
alignment with budget allocations.



COMBINING INTERNAL AND EXTERNAL E

HOW GRAYBAR CAN HELP

While a strong internal team is the foundation, many facilities can benefit from
the experience and support of external advisors, especially in complex digital

transformation projects. Industry 4.0 solutions often require advanced technical skills
and strategic insight, which Graybar can provide.

HOW GRAYBAR CAN SUPPORT YOUR INDUSTRY 4.0 TEAM

TECHNICAL CONSULTING
Graybar offers experience in automation, industrial networking, and power systems to help
facilities choose and implement the right solutions.

TRAINING AND SKILL DEVELOPMENT
To empower your internal team, Graybar makes available training programs and workshops
that keep your workforce up to speed on the latest technologies and best practices.

VENDOR AND MANUFACTURER RELATIONSHIPS
Graybar leverages its relationships with top-tier manufacturers, making it easier for your team to
source high-quality, compatible equipment and technology.

PROJECT SUPPORT AND TROUBLESHOOTING

Graybar's technical specialists are available to provide ongoing support, from installation
through daily operations, helping you to ensure that your systems continue to run smoothly
and adapt to evolving needs.

By establishing a balanced team with clear roles and leveraging trusted
advisors, your facility will be positioned to move forward with confidence.

21






INDUSTRY 4.0 TECHNOLOGY USE CASES

Here are four primary Industry 4.0 technologies, each with

examples of when and how they can be effectively applied.

1. INTERNET OF THINGS (10T)

Overview: loT involves using connected devices and sensors to collect real-time
data from equipment, processes, and environments. loT devices can provide insights
into machine health, environmental conditions, and operational efficiency, offering a
foundation for predictive maintenance and process optimization.

When to Use: |oT is especially valuable when there is a need for ongoing visibility into
equipment status, asset tracking, or environmental monitoring. Facilities with multiple
interconnected assets or complex production lines can benefit significantly from loT-
based insights.

EXAMPLE USE CASES:

Predictive Maintenance: Sensors on equipment monitor parameters like temperature,
vibration, and energy consumption to predict potential failures before they occur.

Asset Tracking: RFID and GPS-enabled loT devices allow for real-time tracking of
inventory and assets across the facility, improving logistics and reducing losses.

23

2. AUTOMATION AND ROBOTICS

Overview: Automation involves using programmable machinery, robotics, and software to
perform repetitive tasks with high efficiency and precision. Robots can handle everything
from picking and packing to complex assembly operations, reducing manual labor and
human error.

When to Use: Automation is ideal when facilities want to improve consistency in high-
volume, repetitive tasks. It can also alleviate workforce shortages by taking on labor-
intensive roles and freeing staff for more strategic tasks.

EXAMPLE USE CASES:

Assembly and Packaging: Robots can perform precise, repetitive tasks in assembly and
packaging, increasing output while maintaining quality.

Material Handling: Automated guided vehicles (AGVs) or autonomous mobile robots
(AMRs) transport materials across the facility, reducing manual handling and
increasing throughput.



INDUSTRY 4.0 TECHNOLOGY USE CASES

3. DATA ANALYTICS AND 4. CLOUD
ARTIFICIAL INTELLIGENCE (Al) SOLUTIONS

Overview: Data analytics tools gather and analyze vast amounts of operational data, Overview: Cloud solutions provide scalable storage and computing power, enabling
helping facilities uncover patterns, identify inefficiencies, and optimize processes. data accessibility, collaboration, and centralized data management. Cloud platforms
Al takes this further, using machine learning to predict trends and make data-driven support remote monitoring and can host various digital tools without heavy on-site IT
recommendations. infrastructure.

When to Use: Data analytics and Al are valuable when facilities generate large When to Use: Cloud solutions are ideal for facilities needing remote access to data or
amounts of data and need to optimize processes, improve product quality, or real-time monitoring capabilities across multiple locations. Cloud platforms also simplify
enhance decision-making. data management and provide cost-effective scalability.

EXAMPLE USE CASES: EXAMPLE USE CASES:

Quality Control: Al can analyze production data to detect defects early, allowing Remote Monitoring and Maintenance: Cloud-connected sensors enable remote
adjustments before quality issues spread across production. visibility into equipment health, reducing the need for on-site staff and speeding up
Energy Optimization: By analyzing historical energy usage patterns, Al can response times.

recommend changes to reduce energy costs without sacrificing productivity. Cross-Site Collaboration: Cloud-based data sharing allows teams from different

sites to access critical information and collaborate effectively, improving coordination
across locations.

®
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A MODULAR ROADMAP FOR
TECHNOLOGY INTEGRATION

Implementing new technologies is best approached in stages, allowing time to adapt and
measure the results of each addition before moving forward. Below is a modular roadmap to

help facilities integrate technologies incrementally, balancing impact with feasibility.

NOTE: Not every facility will follow this roadmap exactly as outlined. Facilities vary in terms of current technology levels, workforce readiness, and operational goals. For example,
a facility with a well-established IT infrastructure may skip or condense Step 1, while another focusing on automation could prioritize Step 3 before loT integration.

Let’s work through the roadmap and consider how it might be applied to two different types of facilities.

1. ESTABLISH DIGITAL FOUNDATIONS

Goal: Ensure network reliability and cybersecurity.

Key Actions:

= Upgrade network infrastructure if needed to support increased data flow.

= Implement basic cybersecurity protocols to protect connected devices and data.

= Assess existing equipment for loT compatibility, and identify where sensors could
be added.

EXAMPLE APPLICATIONS:

Facility A (Mid-Sized Manufacturing Facility): Facility A has minimal digital
infrastructure. Here, strengthening network reliability and setting up foundational
cybersecurity are the first steps. Facility A installs sensors on key equipment and
upgrades connectivity, laying the groundwork for future data collection and automation.

Facility B (Large Facility With Established IT Systems): Facility B already has a solid
IT infrastructure and a dedicated cybersecurity team. For Facility B, this step is brief,
involving only minor upgrades and ensuring compatibility with loT devices. They quickly
move to Step 2, focusing on where IoT can add value.

25

2. PILOT IOT AND DATA COLLECTION

Goal: Begin capturing data to gain real-time insights into equipment health and
performance.

Key Actions:

= Choose a specific process or machine to pilot loT sensors.

= Establish KPIs to measure performance improvements, such as reduced downtime
or increased output.

= Test data collection and visualization tools, evaluating how data can support
operational decisions.

EXAMPLE APPLICATIONS:

Facility A: This facility starts with a simple pilot project on their most frequently used
equipment. Sensors capture data on temperature and vibration, offering insight into
potential maintenance needs. After seeing early benefits like reduced downtime, Facility
A uses these results to plan further loT investments.

Facility B: Facility B already collects a range of operational data. Here, the goal is to add
more sophisticated analytics capabilities and expand sensor coverage. They establish
KPIs to measure specific outcomes, like energy efficiency improvements and predictive
maintenance accuracy.



A MODULAR ROADMAP FOR TECHNOLOGY INTEGRATION

3. SCALE UP
AUTOMATION

Goal: Gradually introduce automation in areas that will

have the most immediate impact on efficiency and quality.

Key Actions:
= Automate a single, high-volume process as a test case,
such as material handling or assembly.

= Train staff to manage and oversee automated systems,
ensuring smooth integration.

= Measure performance against KPIs to track the ROI.

EXAMPLE APPLICATIONS:

Facility A: Facility A begins with robotic process
automation in material handling, an area with high-
volume repetitive tasks. The automation reduces manual
labor, freeing workers to focus on more complex tasks.

Facility B: Facility B has prior experience with
automation and is ready to scale up. They expand
automation to quality control, using machine vision and
robotics to inspect products with speed and precision.
KPIs show a significant drop in defect rates, validating
further investments.

4. IMPLEMENT DATA
ANALYTICS AND Al

Goal: Use collected data to optimize processes, predict
issues, and enhance decision-making.

Key Actions:
= Deploy analytics tools to analyze operational data,
uncover patterns, and recommend improvements.

= Use predictive analytics for maintenance and quality
control, refining processes as insights are gained.

= |dentify opportunities to apply Al-based solutions,
such as demand forecasting or energy optimization.

EXAMPLE APPLICATIONS:

Facility A: Facility A leverages analytics for predictive
maintenance, analyzing data from loT sensors to
predict equipment failures before they occur. With
data-based scheduling, downtime is reduced, helping
Facility A improve productivity.

Facility B: Facility B integrates advanced Al-driven
analytics to optimize energy use and production
scheduling. The Al models adjust operational
parameters dynamically, improving output and
reducing energy costs without sacrificing quality.

5. EXPAND CLOUD
CAPABILITIES
AND REMOTE ACCESS

Goal: Centralize data and enable real-time access for
cross-functional teams and remote locations.

Key Actions:
= Transition data storage and computing to a secure
cloud platform, accessible by relevant departments.

= Enable remote monitoring for distributed facilities or
on-the-go management.

= Use cloud analytics to support long-term planning,
resource allocation, and scalability.

EXAMPLE APPLICATIONS:

Facility A: Facility A moves some data storage
and analytics to the cloud to centralize information
and simplify access for managers. This enables
remote monitoring, an especially useful feature for
maintenance teams.

Facility B: With multiple production sites, Facility B
transitions its data to the cloud to create a unified view
of operations. Remote monitoring across sites allows
management to make informed decisions based on
real-time data, promoting consistency and efficiency.

By tailoring your technology choices and following a modular roadmap, you can guide your facility’s transformation in manageable steps.
Each stage builds on the previous one, laying a solid foundation for continuous growth and adaptation to new challenges.
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CHAPTER 6:

RUNNING PILOT
PROJECTS AND SCALING

Introducing new technology is most successful when approached in stages, beginning with small
pilot projects. This allows you to test new processes, gather performance data, and fine-tune
implementations before expanding across the facility. Pilot projects mitigate risk, can provide valuable
insights, and often build internal confidence in the transformation.

INDUSTRY INSIGHTS: i
PILOT PROJECTS DRIVE INITIAL SUCCESS

Introducing small, manageable pilot projects is a proven strategy to gather data and refine
processes. Survey respondents indicate that focusing on specific areas like predictive
maintenance and automation in pilot phases can provide measurable benefits, paving the
way for broader deployment.




START WITH SMALL,
MANAGEABLE PILOT PROJECTS

By focusing on a specific area, process, or piece of equipment, pilot projects can deliver
immediate insights and demonstrate tangible benefits. These early wins help gain buy-in
from stakeholders, showing measurable returns that support further investment.

GUIDE TO SETTING
UP PILOT PROJECTS

DEFINE THE OBJECTIVE AND SCOPE

Objective: Determine what you aim to achieve with
the pilot. Objectives may include reducing downtime,
improving product quality, increasing throughput, or
enhancing safety.

Scope: Limit the project to a single machine, process,
or department. For instance, you might pilot predictive
maintenance sensors on a critical piece of equipment or
test automation in a single assembly line.

IDENTIFY KPIs

= Select KPIs that align with your objectives, determined
from the matrix in Chapter 2.

= Establish baseline metrics to compare against pilot
results.

28

SET A CLEAR TIMELINE AND BUDGET

= Define a timeline that allows sufficient time to
capture meaningful data but is short enough to make
adjustments if needed. For example, a three-month pilot
might be ideal for testing data collection and processing
capabilities.

= Allocate a budget that covers initial setup, any
additional equipment or software, and a small margin
for unforeseen costs. Make sure costs are tracked
throughout the project to analyze ROI effectively.

To set up a pilot project effectively, follow these steps to promote clear objectives,
accurate performance tracking, and well-defined criteria for scaling:

ENGAGE THE RIGHT EXTERNAL
EXPERTS AS NEEDED

= Engaging experienced external experts can provide
specialized guidance in setting up pilot projects,
particularly in complex areas like predictive
maintenance, automation, or advanced data analytics.

= Consider bringing in industry advisors, consultants, or
solution providers (such as Graybar) who are familiar
with the specific technologies you plan to pilot.
They can offer targeted insights, assist with technology
selection, and help ensure that systems are set up for
accurate data collection and effective integration.

= When selecting external experts, look for those
with proven experience in your industry and a deep
understanding of Industry 4.0 technologies. This
expertise will help you troubleshoot any initial issues
and refine processes for scaling.



START WITH SMALL, MANAGEABLE PILOT PROJECTS

ENGAGE CROSS-FUNCTIONAL TEAM MEMBERS

= Involve the right team members from operations, IT, and maintenance to
ensure a smooth pilot launch and ongoing monitoring. Their hands-on
expertise will help troubleshoot issues quickly and keep the pilot on track.

= Establish regular check-ins with the team to review progress, address
challenges, and make adjustments as needed.

COLLECT AND ANALYZE DATA

= Set up tools for real-time data collection where possible, using
dashboards and reporting systems for easy monitoring.

= Compare pilot data against baseline metrics to assess the impact. For
instance, if the pilot's objective is downtime reduction, monitor whether
MTBF has increased and MTTR has decreased.

EVALUATE AND DECIDE ON SCALING

= Determine whether the pilot achieved its objectives and whether it's feasible
to expand. A successful pilot should demonstrate clear improvements over
baseline metrics and align with broader facility goals.

= If results are promising, consider scaling the pilot by applying similar
technology to additional equipment, processes, or areas in the facility.
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SCALING PILOT SUCCESSES
ACROSS THE FACILITY

When a pilot project delivers positive results, scaling it allows the entire
facility to benefit from the improvements. To successfully scale a pilot project:

Document Best Practices and Lessons Learned: Maintain detailed records
of processes, successes, and challenges from the pilot project to streamline
replication. This documentation helps ensure consistency and provides a
reference for future scaling.

Engage Cross-Functional Support: As you expand the project, engage
team members across departments to coordinate scaling. This support
helps identify new areas that may benefit from the technology and ensures
consistent standards across applications.

Monitor and Adjust as Needed: Scaling a pilot project doesn't mean
abandoning monitoring. Continue to track KPIs, even post-scaling, to confirm
that the broader implementation maintains the pilot’s positive impact.

Adjust processes based on performance data to sustain improvements.

With a structured approach to pilot design, clear metrics, and insights from
trusted advisors like Graybar, facilities can confidently test and expand new
technologies, achieving sustainable improvements and lasting success.



CHAPTER 7:

SUSTAINING SUCCESS
WITH DATA AND
CONTINUOUS
IMPROVEMENT

Industry 4.0 is not a one-time transformation; it's a continuous process. Sustaining success depends

on regular data collection, analysis, and adaptation. By monitoring KPIs and analyzing operational -
data, facilities can identify areas for improvement, address issues before they escalate, and

refine processes to keep operations efficient and competitive. ,

Data-driven decision-making is at the core of ongoing success in Industry 4.0. According to -\ ‘&
Graybar’s survey, manufacturers see efficiency gains, cost savings, and smarter processes \ d |

as the biggest benefits of robotics and automation. By harnessing these advantages, ;
facilities can build a culture of continuous improvement that not only meets but also - ’
anticipates evolving operational needs. “

-
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_
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INDUSTRY INSIGHTS:

THE ROLE OF DATA IN CONTINUOUS IMPROVEMENT

Manufacturers in our survey are increasingly using data analytics to identify areas for

continuous improvement. By tracking KPIs like Mean Time Between Failures (MTBF) and e
Mean Time to Repair (MTTR), facilities can drive sustained progress in Industry 4.0 adoption.




DATA AS THE FOUNDATION OF CONTINUOUS IMPROVEMENT

Data enables facilities to make informed decisions, optimize resource allocation, and enhance overall productivity. Effective data collection
and analysis provide a detailed view of operational health, allowing teams to monitor real-time performance and adjust proactively.
Industry 4.0 tools make this process more accessible by integrating data collection capabilities into equipment, systems, and software.
When used consistently, these insights enable your facility to pursue a culture of continuous improvement, where every process, workflow,
and outcome is open to refinement.

TIPS FOR COLLECTING AND
ANALYZING OPERATIONAL DATA

ESTABLISH CONSISTENT DATA
COLLECTION PROCESSES

Automate Data Collection: Implement
loT sensors and connected systems
that automate data capture, ensuring

continuous and accurate information flow.

Use Dashboards for Real-Time
Monitoring: Dashboards provide an
at-a-glance view of KPls, enabling quick

identification of trends and potential issues.

Integrate Data From Multiple Sources:
Collect data across departments—such
as operations, maintenance, and quality
control—to develop a holistic view of
facility performance.
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IDENTIFY KPIs FOR ONGOING
MONITORING

Equipment Reliability: KPIs such as Mean
Time Between Failures (MTBF) and Mean
Time to Repair (MTTR) provide insights
into equipment health and can highlight
areas needing maintenance or upgrades.

Production Efficiency: Track metrics
like cycle time, throughput, and capacity
utilization to gauge productivity and
identify bottlenecks.

Quality Metrics: Monitor First Pass Yield
(FPY), defect rates, and customer return
rates to maintain high-quality standards.

Resource Consumption: Metrics on
energy use, material waste, and water
consumption offer opportunities for cost
savings and support sustainability goals.

Safety Compliance: Use KPIs such as
incidents per 100 employees, near-miss
rates, and audit compliance scores to
ensure safety and regulatory standards.

LEVERAGE ANALYTICS TOOLS
FOR DEEPER INSIGHTS

Predictive Analytics: Use machine
learning algorithms to predict potential
failures, quality issues, or resource
shortages, allowing teams to address
them proactively.

Root Cause Analysis: Apply root cause
analysis to recurring issues, using data
to determine underlying problems and
develop targeted solutions.

Benchmarking: Compare current
performance against historical data or
industry standards to assess progress and
set achievable improvement goals.

To make data-driven improvements, start with a structured approach to data
collection and analysis. Here are practical tips for managing data effectively.

ESTABLISH REGULAR REVIEW
INTERVALS

= Set weekly or monthly intervals for data
review to track progress and adjust
goals. More frequent reviews may be
necessary during the early stages of a
new technology deployment.

= Encourage team-wide reviews to
discuss findings, share insights, and plan
corrective actions.



USING DATA FOR
CONTINUOUS IMPROVEMENT

Data analysis is a powerful tool for driving continuous improvement. Here’s how to
leverage data insights to refine processes, reduce downtime, and increase efficiency.

REFINING PROCESSES THROUGH
ITERATIVE ADJUSTMENTS

Adjust Production Parameters: Analyze production
data to identify optimal operational parameters,

such as speed, temperature, or resource allocation.
Small adjustments based on data insights can lead to
significant efficiency gains.

Optimize Maintenance Schedules: Use predictive
maintenance data to create schedules that prevent
downtime. Rather than relying on fixed intervals, adjust
schedules based on actual equipment conditions,
extending service life and reducing interruptions.

Streamline Workflows: Data from loT sensors and
automation systems can reveal inefficiencies in
workflows. By identifying bottlenecks and redundancies,
teams can reallocate resources or adjust processes to
improve flow and reduce delays.
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REDUCING DOWNTIME THROUGH PREDICTIVE
AND PREVENTIVE MAINTENANCE

Use Predictive Maintenance Models: Predictive
analytics allow facilities to identify signs of wear

or potential failure in advance, enabling targeted
maintenance. By acting before failures occur, facilities
can avoid costly unscheduled downtime.

Develop Preventive Checklists: Based on historical
maintenance data, create checklists to address common
maintenance needs. Routine checks informed by

past data help catch issues early, keeping equipment
running smoothly.

Monitor in Real Time: Real-time monitoring tools can
alert teams to abnormal conditions—such as overheating
or irregular vibrations—allowing immediate intervention.

IMPROVING EFFICIENCY THROUGH DATA-
DRIVEN DECISION-MAKING

Optimize Resource Allocation: Use data to identify
underutilized resources or areas with high waste. By
reallocating resources or adjusting usage, facilities can
optimize output and reduce cost.

Implement Lean Practices: Data on production
times, inventory levels, and cycle counts can inform
lean practices, such as Just-in-Time (JIT) inventory
or Kanban. These practices reduce waste, improve
response times, and streamline production.

Enhance Training Programs: Data can highlight skills
gaps or performance variances among teams, helping
facilities tailor training programs to address specific
needs and improve workforce effectiveness.



EXAMPLE: CONTINUOUS e L S o
IMPROVEMENT AT WORK gosT TR

Consider a mid-sized electronics manufacturer implementing Industry 4.0 technologies
for continuous improvement. After introducing loT sensors, data analytics, and predictive

maintenance, they follow these steps:

STEP 1
They begin by tracking KPIs
such as MTBF and defect rates,
establishing baselines and setting
improvement goals.

STEP 4
Maintenance data reveals that certain
machines are prone to failure during
peak operation times, prompting an
adjusted maintenance schedule that

reduces unplanned downtime by 20%.

STEP 2
They implement dashboards and real-
time alerts, allowing team members
to monitor equipment conditions and
address any deviations immediately.

STEP 5
Data insights also highlight high energy
use in specific production areas. By
making energy adjustments and
scheduling high-consumption activities
during off-peak hours, they reduce
energy costs by 10%.

STEP 3
Over time, they analyze production
cycle data and identify bottlenecks
in assembly, leading them to adjust
workflow processes. This change
improves throughput by 15%.

This continuous improvement
approach allows the facility to adjust
based on real-time data and changing
needs, capturing ongoing value from
its Industry 4.0 investments.




CREATING A CULTURE OF
CONTINUOUS IMPROVEMENT

Achieving long-term success with Industry 4.0 requires more than
just implementing new technologies; companies need to foster

a culture where data-driven improvement is embedded in daily
operations. Here are some final tips for cultivating this culture:

ENCOURAGE OPENNESS TO CHANGE
Create an environment where teams are open to experimenting
with new methods and using data insights to drive change.

CELEBRATE SMALL WINS
Acknowledge and reward teams for successful improvements,
reinforcing the value of continuous progress.

MAKE DATA ACCESSIBLE
Ensure that all team members have access to relevant data, empowering
them to make informed decisions and take ownership of improvements.

PROMOTE ONGOING LEARNING
Support ongoing training and skills development, equipping employees
to work confidently with Industry 4.0 tools and data.

With a strong foundation in data collection, analysis, and
continuous improvement, your facility can adapt, innovate, %
and sustain the benefits of Industry 4.0. Y24t PR SN
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THE COMMITMENT
TO INDUSTRY 4.0
IS ONGOING

At Graybar, we understand that no two facilities are the same. With decades of experience in
industrial operations, we're here to guide you through a digital transformation that aligns with
your objectives. Our approach begins with understanding your facility’s unique KPIs, workforce
skills, and budgetary constraints. From there, we help you target the technologies and strategies
that will deliver the most impact, helping you build a customized roadmap for your success.

Ready to take the next step in your Industry 4.0 journey? Graybar’s team of experts is here to
help you assess readiness, define objectives, and execute a transformation plan that works for
you. Contact us today for further guidance or to schedule a consultation, and discover how a
tailored approach can maximize results for your facility.




GLOSSARY OF KEY TERMS

AUTOMATION: The use of technology to perform tasks
with minimal human intervention. Automation can include
robotics, control systems, and information technology that
drive efficiency and reduce errors in manufacturing and
industrial processes.

DATA ANALYTICS: The science of analyzing raw
data tomake conclusions, optimize processes, and drive
decision-making. In Industry 4.0, data analytics is often
used for predictive maintenance, quality control, and
process optimization.

DIGITAL TWIN: A virtual representation of a physical
asset or system, continuously updated with real-time
data. Digital twins allow for simulations, diagnostics, and
predictive analytics, enhancing decision-making and
efficiency.

DOWNTIME: The period when a machine or system is
not operational, typically due to maintenance or unplanned
issues. Reducing downtime is a primary objective in
manufacturing, as it directly affects productivity and costs.

INDUSTRIAL INTERNET OF THINGS (110OT):

The application of Internet of Things (IoT) technology in
industrial settings. lloT connects machines, devices, and
sensors within a facility, enabling real-time data collection
and improving efficiency and decision-making.

KEY PERFORMANCE INDICATORS (KPIs): Specific
metrics used to measure performance against business
objectives. Common KPls in Industryv 4.0 include Mean
Time Between Failures (MTBF), Mean Time to Repair
(MTTR), and production throughput.

LEGACY SYSTEMS: Older technology systems that
may lack compatibility with newer digital solutions. Legacy
systems are often a barrier to digital transformation due to
integration challenges and limitations in data sharing.

MACHINE-AS-A-SERVICE (MAAS): A business
model where customers pay for machine usage or output
instead of owning the equipment. MaasS allows flexibility
and reduces upfront costs, often integrating maintenance
and performance monitoring.

MEAN TIME BETWEEN FAILURES (MTBF):

A measure of reliability that calculates the average time
between equipment failures. MTBF is a critical KPI in
predictive maintenance and quality management.

MEAN TIME TO REPAIR (MTTR): The average time
required to repair a failed system or component. MTTR

is used to assess maintenance efficiency and impacts on
production downtime.

PREDICTIVE MAINTENANCE: A proactive
maintenance approach that uses data analytics and
sensors to predict equipment failures before they occur.
This reduces unplanned downtime and extends the
lifespan of assets.

RESILIENCY: The ability of a system or process to recover
from disruptions or adapt to change. In manufacturing,
resiliency is a key focus to withstand supply chain volatility,
equipment failure, and operational disruptions.

RETURN ON INVESTMENT (ROI): A measure used
toevaluate the financial benefits of an investment relative to
its cost. ROI calculations help businesses assess the value
of new technology implementations or upgrades.

SAFETY COMPLIANCE: Adherence to safety standards
and regulations within industrial settings. Compliance is
crucial for protecting workers, maintaining operational
integrity, and avoiding regulatory penalties.

SCALABILITY: The capacity to expand or adjust
operations as needed without losing efficiency. In Industry
4.0, scalability often refers to the ability to implement new
technologies or increase production seamlessly.

SMART MANUFACTURING: The integration of data-
driven technologies, including Al, lloT, and automation, to
optimize production and improve flexibility, quality, and
efficiency in manufacturing processes.

TOTAL PRODUCTIVE MAINTENANCE (TPM):

A maintenance strategy aimed at maximizing the
operational efficiency of equipment. TPM involves regular,
proactive maintenance activities and engages operators in
upkeep efforts.

WORKFORCE SKILLS GAP: The shortage of workers
with the necessary skills to operate, manage, and maintain
advanced technology systems. Addressing this gap is
crucial for successful digital transformation.

ZERO DOWNTIME: A goal to maintain continuous
operational performance without any stoppages. This is
typically achieved through a combination of predictive
maintenance, redundancy, and automated fault detection.
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