EXECUTIVE SUMMARY

This report highlights a strategic and operational comparison between Gigafactories and
Microfactories, the two key manufacturing models available in the Industry 4.0 era. With
automotive manufacturing increasingly incorporating automation, Al, and robotics, Original
Equipment Manufacturers (OEMs) need to assess production models based on cost, scalability,
risk, and digital maturity. We did a thorough analysis of different parameters such as
production scale, sustainability, and environmental impact, set up cost and operations, factory
layout, manufacturing processes, supply chain strategies, innovation and automation, risk and
mitigation strategies.

Salient findings based on a detailed analysis of the factory layouts, supply chain models,
environment effects, and Industry 4.0 adoption are concluded:

e Gigafactories require huge up-front investment ($6-10B), land (500-2000 acres), and time
horizon (3-6 years), with high-volume production (500,000+ vehicles/year) but also high
environmental impact. Microfactories, on the other hand, are a low-scale, speedy, low-cost,
environmentally more friendly option, with lower volume production (5,000-30,000
vehicles/year) but with lesser resource consumption and emissions. Very significant
differences occur in employment, labor expenses, technology introduction, and factory
installation as well.

e (igafactories (such as Tesla Nevada, Northvolt Sweden) offer economies of scale and
vertical integration but cost over $5B and >3 years setup time. Success will be contingent
upon deep financials, solid partnerships, and mature platforms. Microfactories (such as
Hyundai HMGICS, Arrival UK) need $50M—$300M CapEx and 6-48 months to go live,
surviving on nimbleness and local production. They, though, suffer from greater per-unit
costs and lack of scalability with overextension being the primary risk.

e Digital infrastructure such as Al, digital twins, and human-robot collaboration is a
competitive enabler for both models, both increasing operational efficiency and flexibility.
There is no universal solution. Each model suits different production goals, market sizes,
and risk appetites.

Strategic Recommendations for OEMs:

e The Microfactory concept serves two applications: it functions as an innovation
development platform alongside its use in creating locally manufactured urban products.
The primary production function of Gigafactories could serve to manufacture EV battery
core components.

e Comprehensive assistance from engineering consultants like McKinsey and Capgemini
could be used for expanding the operations while implementing digital solutions.

¢ Building a setup that allows modular expansion instead of constant linear expansion will
boost operations resilience throughout multiple years.

A hybrid production approach is highly recommended, which combines the flexibility and
speed of Microfactories with the scale and resilience of Gigafactories, to address global
demand volatility, sustainability goals, and technological progress.




