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Introduction

This worksheet is for business owners and operations managers planning a new production line

who need to make concrete staffing decisions based on their chosen level of automation.

The problem it solves: Most guidance on automation and staffing is either too academic to act on
or too biased toward a specific vendor's equipment. This worksheet translates the high-level
concepts of semi-automated vs. fully-automated lines into a structured, fillable staffing outline
you can use for budgeting and hiring.

How to use it: Work through each section in order. Your selections and entries will form the

foundation of your human resources strategy, training budget, and operational cost model.

What you get: A documented outline of your required roles, skill profiles, training needs, and a
preliminary labor cost framework that accounts for real-world conditions.

Why this connects to your manufacturing journey: Whether you are planning a solar module line
or another production facility, getting staffing right at the design stage determines whether your
line runs profitably from day one or bleeds money during a prolonged ramp-up.



Step 1: Define Your Strategic Foundation (5-Minute Check)

Your staffing needs are a direct result of your business strategy. Before defining roles, clarify
your core objectives. These answers shape everything that follows.

Instructions: Check the box that best describes your primary goal for each category.

1. Production Volume and Mix:

[O] High Volume / Low Mix: We will produce large quantities of one or two standardized
products with minimal changeover.

[C] Medium Volume / Medium Mix: We need moderate flexibility with some product variation
but still aim for reasonable throughput.

[O] Low Volume / High Mix: We need the flexibility to produce smaller batches of many

different product variations with frequent changeovers.

2. Initial Investment Capacity (CapEx — the total upfront capital expenditure for
equipment and installation):

[O] Conservative: We need to minimize the initial capital outlay and manage investment risk
carefully.

[O] Moderate: We can invest in targeted automation for bottleneck processes while keeping
some manual stations.

[C] Aggressive: We have access to significant capital and are focused on securing high-
throughput technology for long-term unit cost efficiency.

3. Local Labor Market Reality:

[C] General labor available: There is a reliable supply of workers for operator and assembly
roles in our region.

[O] Technical specialists available: There is an established pool of skilled mechatronics,
robotics, and PLC (Programmable Logic Controller — the industrial computer that controls
automated equipment) technicians from local colleges or other industries.

[O] Labor-constrained market: Both general operators and technical specialists are difficult
to recruit locally.

4. Product Lifecycle Expectation:



[C] Stable product for 5+ years: Our product design is unlikely to change significantly.
[O] Evolving product (2-4 year cycles): We expect to update or change products regularly.

[O] Uncertain: We are not yet sure how our product will evolve.

Outcome: You now have four strategic inputs that directly inform your automation level and
staffing model.



Step 2: Choose Your Automation Level

Based on your answers above, use this decision logic to make a preliminary selection. This will

guide the rest of your plan.

Decision Tree:

If your answers lean toward... Your line is likely a candidate for...

High Volume + Aggressive CapEx + Technical .
Fully-Automated Line

Specialists Available + Stable Product

Low or Medium Volume + Conservative or Moderate . .
. . Semi-Automated Line
CapEx + General Labor Available + Evolving Product

Labor-Constrained Market + Any Volume + Moderate or  Fully-Automated Line (driven by labor

Aggressive CapEx scarcity, not just efficiency)

. . . Semi-Automated Line (more prudent
Mixed answers or uncertainty on product lifecycle . . . . .
starting point with lower downside risk)

Important note: "Fully-automated" does not mean zero humans. It means human roles shift
from direct production tasks (loading, assembling, inspecting) to supervision, maintenance,
programming, and exception handling. A typical fully-automated line still requires technical

staff on every shift.

Our chosen path is: (Semi-Automated or Fully-Automated)

Confidence level: [O] High —[0] Medium —[] Low (revisit after completing the worksheet)



Step 3: Outline Direct Production Roles

Direct production roles are positions whose primary function is operating, monitoring, or

maintaining the production line during active production hours.

Instructions: Based on your chosen path, list the core production roles you will need. Use the

reference examples below as a starting point, then fill in your own.

Reference: Typical Role Differences by Automation Level

Category Semi-Automated Line (typical) Fully-Automated Line (typical)
Operators Higher headcount per shift (varies o .
) ) Minimal or zero — machines

(load/unload, manual widely by process complexity and .

. handle material flow
tasks) line length)

) ) ) Higher relative importance —
Machine Monitors / Moderate — oversee multiple .
. . . fewer people watching more
Line Supervisors stations .
equipment

Maintenance Fewer, focused on simpler More, requiring advanced
Technicians equipment diagnostics skills
Quality Inspectors More — manual sampling and Fewer — automated vision
(human) checks systems handle most inspection
Robot/System Essential — for changeovers,

Rare or none o .
Programmers optimization, troubleshooting

Note: Exact headcounts depend heavily on your specific process, line length, shift pattern, and

equipment vendor. The numbers in examples below are illustrative only.

Your Direct Production Roles

Number of Positions

Role Title . Key Responsibilities Primary Skill Required
(per shift)

Example (Semi): Varies by line length Loading materials, Attention to detail,
Machine Operator monitoring cycle, basic physical stamina



Number of Positions

Role Title . Key Responsibilities Primary Skill Required
(per shift)

quality check, simple
clearing of jams

Troubleshooting robotic

. . faults, performing ] ]
Example (Fuli): Varies by equipment ) PLC diagnostics,
. o . preventive . .
Automation Technician complexity ) ) mechanical aptitude
maintenance, reading

diagnostic codes

Total direct production staff per shift:

Number of shifts per day:

Total direct production headcount (all shifts):

Outcome: You now have a preliminary list of the hands-on roles needed to run your line each
shift.



Step 4: Identify Support and Technical Roles

Production does not happen in a vacuum. These indirect roles are essential for sustained

operations but are often underestimated in early planning.

Instructions: List the support roles your operation requires. Consider all categories below.

Categories to Consider

Maintenance management (scheduling preventive maintenance, managing spare parts

inventory)

Quality engineering (analyzing defect data, developing standards, managing calibration)
Process engineering (optimizing throughput, managing changeovers, reducing waste)
Production planning (scheduling, material supply coordination)

Data/IT support (for fully-automated lines: managing SCADA systems, data logging, network
security)

Health, safety, and environment (depending on local regulations and line complexity)

Your Support Roles

Role Title Number of Positions Key Responsibilities Primary Skill Required

Scheduling preventive

maintenance, managing

Example: Maintenance . Organizational skills,
. 1 Spare parts inventory, .

Supervisor o ) technical background
coordinating with
vendors
Analyzing defect data,
developing quality

. standards, managing )
Example: Quality o Data analysis, process
) 1 SPC (Statistical Process
Engineer knowledge

Control — using data to
monitor and control

process variation)




Role Title Number of Positions Key Responsibilities Primary Skill Required

Total indirect/support headcount:

Outcome: You have identified the indirect labor essential for smooth, reliable, and compliant
operations.



Step 5: Estimate Your Labor Cost Framework

This section helps you build a rough labor cost model. All figures you enter should be based on

your local market research.

Important: This is a simplified estimate. Real-world labor costs include items beyond base
salary: employer taxes and social contributions (which vary significantly by country —
typically ranging from an additional 15% to 40% of gross salary depending on jurisdiction),
benefits, recruitment costs, overtime, absenteeism coverage, and annual wage increases.
Add a contingency buffer of approximately 15-25% to your base salary totals to account for

these factors.

Direct Labor Cost Estimate

Headcount Estimated Annual Salary
Subtotal

(all shifts) (local currency)

Direct labor subtotal:

Indirect/Support Labor Cost Estimate

Estimated Annual Salary

Headcount Subtotal
(local currency)




Estimated Annual Salary

Headcount Subtotal
(local currency)

Indirect labor subtotal:

Total Annual Labor Cost Estimate

Item Amount

Direct labor subtotal

Indirect labor subtotal

Base total

Contingency buffer (15-25% for taxes, benefits, recruitment,

absenteeism)

Estimated total annual labor cost

Note on ramp-up: New lines rarely reach full productivity immediately. Expect a ramp-up
period (typically 3-12 months depending on process complexity and team experience)
during which labor costs per unit produced will be significantly higher than your steady-
state estimate. Factor this into your first-year financial projections.



Step 6: Map Your Training Plan

Investment in equipment is wasted without investment in people. Underfunding training is one of
the most common causes of underperforming production lines.

Instructions: For your most critical roles, outline the training requirements.

Key Training Area 1

Training topic: (e.g., PLC Programming Fundamentals)

Target roles: (e.g., Automation Technicians)

Training format: [J] Vendor-provided on-site —|[J] External course —[J] Internal

mentoring —[OJ] Online/self-paced

Potential training provider: (e.g., Equipment vendor, local technical

college, industry association)

Duration: (e.g., 2 weeks full-time, 6 months part-time)

Estimated budget (tuition + lost productivity during training):

Timeline: Before line commissioning —[J] During ramp-up — [O] Ongoing
Key Training Area 2

Training topic: (e.g., Standard Operating Procedures and Safety)

Target roles: (e.g., All machine operators)

Training format: [J] Vendor-provided on-site — [0 External course —[O] Internal
mentoring —[O] Online/self-paced

Potential training provider: (e.g., Internal production manager, safety

consultant)

Duration:

Estimated budget (tuition + lost productivity during training):

Timeline: Before line commissioning — [O] During ramp-up — [O] Ongoing
Key Training Area 3

Training topic:




Target roles:

Training format: [J] Vendor-provided on-site — [0 External course —[O] Internal
mentoring —[O] Online/self-paced

Potential training provider:

Duration:

Estimated budget (tuition + lost productivity during training):

Timeline: Before line commissioning —[J] During ramp-up — [O] Ongoing

Total estimated training budget (Year 1):

Outcome: You have a training roadmap that protects your equipment investment by ensuring your

team can actually operate and maintain it.



Step 7: Red Flags Checklist — Common Staffing Mistakes

Before you finalize your plan, check yourself against the most common mistakes companies make
when staffing automated lines.

Instructions: Check each box to confirm you have addressed this risk.

[O] Mistake 1: Budgeting for steady-state only. You have accounted for the ramp-up period
when you may need extra staff for training, troubleshooting, and parallel operations.

[O] Mistake 2: Ignoring shift coverage math. You have calculated total headcount across all
shifts, including relief coverage for breaks, vacations, sick leave, and statutory holidays. (A
24/7 operation typically requires approximately 4.5-5 full-time equivalents to cover one
continuous position, once all absences are factored in.)

[O] Mistake 3: Assuming the vendor will always be there. You have a plan for local or in-
house maintenance capability, not just reliance on flying in vendor technicians for every

issue.

[C] Mistake 4: Hiring for today's skills, not tomorrow's. You have identified the skills your
team will need as the line matures and throughput targets increase, not just the skills needed
for initial start-up.

[O] Mistake 5: Underestimating the human cost of night shifts. If running multiple shifts, you
have factored in higher wage premiums (typically 10-30% above base rate, varying by

country and labor law) and higher turnover rates for night and weekend shifts.

[C] Mistake 6: No single-point-of-failure analysis for people. You have identified any role
where only one person holds critical knowledge, and you have a cross-training or
documentation plan to mitigate that risk.

[O] Mistake 7: Forgetting about regulatory staffing requirements. You have checked local
labor laws, safety regulations, and industry standards for any mandatory roles (e.qg.,
designated safety officers, first aiders per shift, certified electrical workers for certain
maintenance tasks).

Number of boxes checked: _____ /7

If fewer than 5: Go back and address the gaps before finalizing your plan.



A Real-Life Scenario to Consider

The situation: A company invested in a high-end fully-automated line from a European vendor.
Their maintenance strategy was based on a service contract: fly in a specialized technician from
the vendor for any major repair.

What went wrong: A critical servo drive failed on a Friday evening. The vendor's service team
could not dispatch a technician until Tuesday. By the time the repair was completed on
Wednesday, the line had been down for nearly six days.

The cost: Lost production for six days, plus emergency freight for the part, plus the vendor's
travel and daily rate. The total unplanned cost exceeded what a locally employed automation
technician would have earned in an entire year.

The lesson: Your maintenance and troubleshooting strategy is as crucial as your production
strategy. Always factor in the cost and availability of local technical support before you finalize
your equipment purchase. Ask yourself: "If our most critical component fails at the worst possible
moment, what happens next, and who fixes it?"

Action item for your plan: Go back to Step 4 and verify you have adequate local maintenance
coverage. Consider what level of spare parts inventory you need to hold on-site for critical
components.



Why This Matters for Building a Profitable Manufacturing

Business

Getting your staffing model right at the planning stage is not a human resources exercise. It is a
financial decision that determines your unit production cost, your line availability (the percentage
of scheduled time your line actually produces good product), and your ability to scale. Understaff
a fully-automated line and equipment sits idle during breakdowns. Overstaff a semi-automated
line and your labor cost per unit makes you uncompetitive. This worksheet exists to help you find
the balance point where your people investment matches your equipment investment — the
foundation of a manufacturing operation that is profitable from the start, not just on paper.



Closing Summary and Next Steps

You have now created a foundational staffing plan for your new production line. This document
provides a clear blueprint for your hiring priorities, training investment, and labor budget.

What to do with this worksheet:

1. Review your entries with your operations team or business partner.

2. Research local salary benchmarks for each role you have defined.

3. Develop detailed job descriptions based on the responsibilities and skills listed here.
4. Build your labor cost line items into your overall financial model.

Your next step on pvknowhow.com:

Take the free course on Solar Module Production Fundamentals to understand how automation
levels, equipment choices, and staffing models connect to the full production process. This gives
you the technical context to refine every entry in this worksheet.

Your real-world next step:

Speak with equipment vendors about their commissioning and training packages early — before
you sign a purchase agreement. Use the roles and skills from this worksheet to ask specific
qguestions: "What training do you provide for our maintenance technicians? What is your response
time for on-site service in our region? What spare parts should we stock from day one?"

Save or print this document. It is a key component of your operational business plan and should
be updated as your project progresses from planning to commissioning.


https://www.pvknowhow.com/free-ecourse/
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