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Your guide to mastering solar module production — from technology to business.



Introduction

You know your weekly payroll number. But do you know what labor actually costs you per

unit — per watt — of product leaving your line?

Who this is for: Business owners and production managers in manufacturing or solar module

production who need to translate total labor spend into a single, actionable metric.

What problem it solves: Payroll is a lump sum on your P&L. This calculator breaks it apart,
assigns costs correctly, and gives you the one number that tells you whether your labor is
working for you or against you.

How to use it: Work through each section in order. Use the checklists to categorize, then fill
in your numbers. The final worksheet produces your custom cost-per-unit (or cost-per-watt).

What you get: A precise, repeatable metric for pricing, quoting, and identifying where labor
efficiency is leaking margin. This connects directly to one of the most critical decisions in

solar module production: understanding whether your cost structure can compete at scale.



Quick Check: The 3-Minute Cost Type Identifier

Before touching any numbers, categorize your five most significant labor expenses. This

forces clarity on what you are paying for.

Labor Expense (write in) Direct? (Hands on product) Indirect? (Supports production)

1. L1 Yes/[I No L1 Yes/[ No
2. L1 Yes/[l No L1 Yes/[ No
3. (1 Yes/[J] No L1 Yes/ No
4. [1 Yes/[J] No L1 Yes/[ No
5. L1 Yes/[I No L1 Yes/ No

Rule of thumb: If the person physically transforms or assembles the product, it is direct labor.

If the person enables or manages that work without touching the product, it is indirect labor.

If you are unsure about an item: Ask yourself — "If | removed this person, would production
physically stop?" If yes, likely direct. If production continues but becomes disorganized or
slower, likely indirect.



Part 1: Identify Your Direct Labor Costs

Direct labor (the wages paid to people whose work physically creates or transforms your
product) forms the foundation of your unit cost. Review the list and check every role that
applies.

Direct Labor Roles Checklist:

Assembly Line Worker

Machine Operator (stringer, laminator, framer)
Welder / Fabricator

Quality Inspector (on the production line)
Product Finisher / Edge Trimmer

Packaging / Crating Staff

Cell Sorter / Tabbing Operator

Other:
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Other:

Action: Sum the total wages, salaries, payroll taxes, and benefits for all checked roles for one

defined period (recommend: one calendar month).

Important: Include employer-paid contributions such as health insurance, retirement
contributions, and payroll taxes. These are part of true labor cost. If you exclude them, your
result will understate actual cost by a typical range of 20-35%, depending on your

jurisdiction and benefits package.

My Total Direct Labor Cost (A): $

My Total Direct Labor Hours Worked (B): hours

Note on hours: Use hours actually worked on production, not hours paid. If you do not track
this separately, use total paid hours minus average non-productive time (breaks, training,
meetings). This distinction matters — using paid hours inflates your hourly output

assumption.



Outcome: You have isolated the cost of labor directly involved in creating your product.



Part 2: Identify Your Indirect Labor Costs

Indirect labor (wages paid to people who support production but do not physically create the

product) is the category most businesses undercount. Check all that apply.

Indirect Labor Roles Checklist:

Production Supervisor / Shift Manager
Maintenance and Repair Staff

Quality Assurance Manager (not on line)
Warehouse / Logistics Staff

Procurement / Purchasing Staff

Process Engineers

Administrative Staff (HR, finance, scheduling)
Security Staff

Sales / Quoting Staff (time spent on bids and proposals)
Cleaning / Facility Staff

EHS / Safety Officer

Other:
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Other:

Action: Sum the total wages, salaries, payroll taxes, and benefits for all checked roles for the

same period used in Part 1.

My Total Indirect Labor Cost (C): $

Common mistake to avoid: Do not treat indirect costs as identical to general overhead.
Indirect labor is specifically labor that supports production. Your CEQ's salary or your
marketing team may belong in general & administrative overhead, not in production-related
indirect labor. Including non-production roles inflates your unit cost and distorts the metric.

Draw the line at roles that exist because production exists.



Outcome: You now have a clear total for all labor costs that support your production

operation.



Part 3: The Master Calculation Worksheet

Fill in using your numbers from Parts 1 and 2. Work step by step.

Step Formula Your Numbers Result
1. Indirect Cost $ + $ /[ hr
(C) + (B)
Rate hrs (D)
. Total direct labor hours + hrs +
2. Hours per Unit ) ] .
Total units produced units hrs/unit (E)
3. Indirect Cost per $__ /hrx $
. (D) x (E) . :
Unit hrs/unit /unit (F)
4. Direct Labor ) $ + $
. (A) + Total units produced ) .
Cost per Unit units /unit (G)
5. Total Labor Cost $ +9$ $
. (F) + (G) .
per Unit /unit (H)
6. Cost-per-Watt _ $ + $
. (H) + Watts per unit
(optional) W [Watt

What this calculation simplifies: This uses direct labor hours as the single allocation base
(the method by which indirect costs are distributed to units). This is the most common and
most intuitive base for labor-intensive production. However, if your production is highly
automated with minimal labor variation between units, a machine-hours base may be more
accurate. The difference can shift your per-unit result by a rough range of 5-15% depending

on automation level.

Outcome: You have translated your entire labor payroll into a precise, actionable unit

production cost.



Decision Support: What Your Numbers Tell You

Use your results to determine your next action.

IF your Total Labor Cost per Unit (H) exceeds approximately 20-30% of your selling price per
unit:

THEN investigate production line bottlenecks, workflow inefficiencies, and cycle time
immediately. Your labor costs may be consuming margin that should fund materials, capex,
or profit.

IF your Indirect Cost Rate (D) exceeds your average direct labor hourly wage:
THEN your overhead structure may carry redundancies. Audit whether supervisory,
maintenance, or administrative roles are scaled appropriately to your current output volume.

IF your Cost-per-Watt has risen over three consecutive months with no wage increase:
THEN vyou likely have a productivity or utilization problem, not a compensation problem. Look

at downtime, scrap rates, and idle hours.

IF you produce multiple product lines (e.g., different module wattages):
THEN repeat this calculation separately for each line. Blending them masks which products
are profitable and which are being subsidized.



Real-Life Scenario: The Hidden Cost of Idle Time

Situation: A solar module production facility notices its labor cost-per-watt has increased by

approximately 10% over two months with no wage adjustments.

Investigation: They trace the issue to a stringer machine that faults intermittently, requiring a
45-minute reset. During this time, four line operators stand idle. Those are paid direct labor
hours that produce zero watts.

The math: 4 workers x 45 min x average 2 faults/day = 6 paid direct labor hours/day
producing nothing. Over a month, that is roughly 120-130 lost production hours flowing into

the denominator of every cost calculation.

Without the metric: Management sees this as "a maintenance issue" and does not connect it

to pricing or margin.

With the metric: The cost-per-watt spike triggers investigation, justifies the repair

investment, and quantifies ROI of the fix in dollars per watt recovered.

Lesson: Cost-per-unit is a diagnostic tool. A rising number is a signal, not just a statistic.



Why This Matters for Your Production Business

Your ability to compete — whether bidding on contracts, setting module prices, or evaluating
expansion — depends on knowing your true unit economics. A cost-per-watt metric is not an
academic exercise. It is the number that tells you whether your operation is viable at current
market prices, how much room you have to invest in automation, and where your next
efficiency gain hides. Without it, you are pricing on instinct. With it, you are pricing on data.



What To Do Next

Step 1— Calculate this monthly. Use this worksheet as your recurring template. Track your
cost-per-watt (or cost-per-unit) over time. A single calculation is informative; a trend is
powerful.

Step 2 — Go deeper with the full production cost model.
Explore the free course on solar module production fundamentals to connect labor cost to

the full picture of materials, equipment, yield, and margin.

—

Step 3 — If your numbers demand a business-level decision, work with a production cost
consultant or financial planner who understands manufacturing unit economics. They can
validate your allocation method, stress-test your assumptions, and model scenarios that a
worksheet cannot.

Save or print this document. Return to it at the end of each month. The value is in the
repetition.


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