Investment Blueprint: A
TOPCon Solar Factory in an
ASEAN Special Economic

Zone

A strategic framework for developing skilled workforce in emerging
market solar manufacturing through structured training programs.

Educational analysis of workforce development pathways and
operational insights - Source: Jv.G. Technology GmbH.




Strategic analysis for Created as part of the PVKnowHow Prepared by Jv.G. Technology GmbH
sovereigh-backed industrial Knowledge Network

European specialists in turnkey solar
development

module production lines



Batam SEZ Manufacturing Context

Indonesia's energy transition framework targets 71 GW of new power generation by 2030, with 70% from renewables and 17

GW from solar. Batam's designation as a Free Trade Zone and home to two Special Economic Zones enhances

competitiveness for manufacturers. SEZ-backed incentives create a unique business environment for solar developers and

manufacturers, with consistent year-round solar irradiance.

Manufacturing Growth Skills Development Drive

Batam designated as regional node for Workforce development for careersin
solar expansion due to SEZ-backed renewable energy manufacturing is a
infrastructure and grid readiness focus of both public and private entities

Employment Opportunity

Significant solar investment
opportunities span component
manufacturing and cross-border
energy exports



Why Local Workforce Development Matters

Manufacturing Skills

From component assembly and
TOPCon cell manufacturing to
installation and maintenance, the solar
value chain promises multiple
employment opportunities

Knowledge Transfer

Fosters skill development and
diversifies economy away from over-

reliance on traditional sectors

Economic Development

Low-cost logistics and SEZ benefits
make Batam smart location for solar

panel manufacturing setup



Training Program Structure

Technical Skills

TOPCon solar cell assembly techniques
Quality control procedures

Equipment operation and maintenance

Operational Skills

Production line management
Safety protocols and procedures
Efficiency optimization methods

Troubleshooting and problem-solving



Workforce Development Challenges

Skills Gap Infrastructure Development Knowledge Transfer

e Limited existing technical e Training facility requirements

International expertise acquisition

expertise in TOPCon e Equipment procurement for

Local trainer development

manufacturing hands-on learning

Continuous learning systems

e Need for specialized training e Certification program

programs development
e Quality standards alignment

requirements



Why International Partnership is Essential

Technology Transfer

Access to proven TOPCon
manufacturing processes and
quality systems from experienced
providers

Quality Standards

International certification and
compliance requirements for

global market access

Training Expertise

Comprehensive technical training
programs delivered by an
experienced European turnkey
provider

Operational Support

Ongoing technical assistance
during ramp-up and autonomous
operation phases



Training Program
Development Framework

Foundation Phase

Silicon wafer preparation fundamentals
Safety procedures and protocols

Quality control fundamentals

Advanced Technical Training

An experienced European turnkey provider delivers
specialized training

TOPCon cell production and equipment operation

Production optimization techniques




Training Resource Allocation

International Provider Contributions Local Partner Contributions
e Technical curriculum development: 40-50% of training e Training facility development: 10-20% of investment
investment

e |Local workforce recruitment

e Equipment training and certification for automated « Basic skill assessment and preparation

module assembl
4 e Regulatory compliance and certification

e Ongoing technical support

e Quality systems implementation



Proven Training Methodology

Structured Curriculum Practical Training Skills Certification

A proven turnkey manufacturing Hands-on experience with Comprehensive assessment and
concept with standardized training production equipment and real certification program ensuring
modules and competency manufacturing scenarios international quality standards
assessments

Continuous Development

Ongoing skill enhancement and knowledge updates for evolving technologies



Key Project Data
100 <12

Scale Ramp-up Period
MW production capacity Months to autonomy
Technology Line Type
TOPCon automated module Automated module assembly
assembly production

Source: PVKnowHow / Jv.G. Technology GmbH

S5-8M

Investment

USD turnkey range

Region
Batam SEZ, Indonesia / ASEAN



Alignment with National Development Goals

Industrial Development Skills Development Employment Creation
Supporting Indonesia's energy Building local technical expertise Creating thousands of jobs and
transition and advanced for sustainable TOPCon stimulating local economy
manufacturing within ASEAN manufacturing operations

Technology Transfer

Establishing knowledge base for autonomous solar manufacturing operations



Strategic Implementation Framework

Workforce Opportunity

Batam's location 20 kilometers
south of Singapore creates
substantial potential for

manufacturing skill development

Partnership Advantage

International technical expertise
combined with local workforce
development creates sustainable
manufacturing capability

Training Timeline

A proven turnkey manufacturing
concept enables structured
workforce development within less
than 12 months to autonomous
operation
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