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Key Project Data

100–5…
Scalable Capacity

Module assembly capacity 
(typical range, scalable to 

project scope)

2 Types
Line Automation
Automated and semi-

automated line 
configurations available

6–12 mo
Ramp-Up Period

Typical factory ramp-up 
from equipment delivery to 

rated output

MY → …
Export Region

Malaysia production base; 
MENA export market 

optional

Region: Malaysia · Investment: scale-dependent · Line type: automated / semi-automated · Source: PVKnowHow / 
J.v.G. Technology GmbH



Malaysia as an Industrial Base for Solar 
Manufacturing

Structural Advantages

Established industrial infrastructure across Penang, Selangor, 
and Johor corridors

Stable regulatory environment with FDI-friendly 
manufacturing policies

Proven export-oriented economy — decades of high-tech 
production history

Strong technical workforce pipeline from local universities 
and polytechnics

Strategic Position

Central ASEAN location with direct sea access to 
key export markets

Existing free trade zones (FTZs) reduce import 
duty on production inputs

U.S. and EU trade positioning increasingly 
favorable vs. China-origin modules

MENA, EU, and Southeast Asia all within 
competitive shipping distance



Electronics Ecosystem Advantage

Deep Electronics Supply Base
Malaysia hosts global 
semiconductor, PCB, and 
precision assembly operations

Penang alone concentrates over 
50 multinational electronics 
manufacturers

Strong precision manufacturing 
culture directly transferable to 
solar module production

Relevant Skill Overlap
Experienced cleanroom and ESD-
aware assembly workforce already 
in-country

Quality systems (ISO, IPC 
standards) embedded in local 
manufacturing culture

Process engineering talent 
familiar with automated 
production line management

Equipment & Tooling Proximity
Regional suppliers of precision tooling, test equipment, and automation 
components

Short lead times for maintenance parts and consumables vs. sourcing from 
Europe

Local service engineers available for automated line support



Existing Global Manufacturing Presence

1

Proven Track Record

Malaysia already hosts large-scale 
solar module assembly for major 
global brands — the production 
model is validated

2

Operational Benchmarks 
Available

Existing facilities provide realistic 
cost, yield, and throughput reference 
data for new entrants and investors

3

Experienced Local 
Management Pool

Factory managers and production 
engineers with solar and electronics 
backgrounds are available in-market

A proven turnkey manufacturing concept can leverage this existing ecosystem to reduce ramp-up risk and 
accelerate time-to-production for new greenfield or brownfield projects.



Local Sourcing Opportunities

Component Local Availability Strategic Value

Junction Boxes Electronics sector overlap 4 local or 
regional supply

Reduces import dependency on 
China-origin components

Aluminum Frames Active local extrusion industry Cost-competitive; shorter lead times

Packaging Materials Cardboard, foam, pallets 4 well-
established local supply

Lower logistics cost; faster 
procurement

Cables & Connectors Partially available via electronics 
supply base

Reduced customs exposure

Backsheet / EVA Import required (China, Taiwan, Korea) Well-established trade routes into MY 
ports



Junction Box — Electronics Ecosystem Overlap

Technical Overlap with Electronics Sector

Junction boxes require PCB-level assembly, potting, 
and connector integration

Malaysia's electronics sector already performs this at 
scale for adjacent industries

Local or regional junction box sourcing is technically 
and commercially feasible

Diode selection and IP67/IP68 compliance 
manageable within existing quality frameworks

Sourcing Strategy

Tier-1 junction box suppliers already have regional 
distribution in Southeast Asia

Local assembly of sub-components possible once 
production volumes scale

Reduces per-module BOM cost vs. fully imported box

Shorter supply chain reduces single-source risk for 
critical module component



Aluminum Frames — Local Extrusion Advantage

Active Local Extrusion 
Industry

Malaysia has an established 
aluminum extrusion sector 
serving construction, 
automotive, and industrial 
segments

Solar frame profiles (anodized 
6063 alloy) are within standard 
capability of local extruders

Anodizing and surface 
treatment capacity available in-
country

Cost & Lead Time Benefits

Local sourcing eliminates sea 
freight, import duties, and long 
lead times from China

Responsive supply supports 
lean inventory and just-in-time 

manufacturing model

Tooling investment for custom 
profile dies is a one-time, low-
cost entry step

Quality Alignment

IEC-compliant tolerances 
achievable with standard 
extrusion and CNC cutting 
equipment

Local supplier qualification 

process is manageable within a 
turnkey project framework

Dimensional consistency 
critical for automated framing 
stations — verifiable locally



Packaging & Logistics Infrastructure

Packaging Supply
Cardboard, foam corner 
protection, stretch film — all 
available from local suppliers

Wooden and plastic pallet 
supply well-established for 
export markets

Custom packaging design 
feasible for market-specific 
stacking and container 
optimization

Port Infrastructure
Port Klang and Penang Port 
provide direct container 
shipping to EU, MENA, and US

High container throughput 
reduces booking lead times vs. 
smaller regional ports

Well-connected inland logistics 
network from factory to port

Export Readiness
Experienced freight forwarders 
familiar with solar module 
export documentation

MITI and MIDA support 
available for export-oriented 
manufacturing status

Free trade zone options reduce 
re-export duties for MENA-
bound shipments



Cost Advantages of a Malaysia-Based 
Production Model

Labor & Operations

Competitive skilled labor cost compared to Europe, US, 
or Japan

Lower facility rental and utility costs relative to 
Western manufacturing locations

Government incentives (Pioneer Status, Investment 
Tax Allowance) available for qualifying projects

Low corporate tax environment under MIDA-approved 
manufacturing status

Supply Chain & BOM

Local sourcing of frames, junction boxes, and packaging 
reduces per-module BOM cost

Proximity to cell and wafer supply in the region 
(Singapore, Thailand, Vietnam)

Shorter inbound logistics vs. manufacturing in EU or 
MENA without local supply base

Scale benefits achievable from 100 MW — unit cost 
drops significantly at 300+ MW



Supply Chain Resilience & Quality Control

Supply Chain Resilience

Diversified sourcing across MY, 
regional ASEAN, and 
established import routes 
reduces single-country risk

Multiple qualified suppliers for 
key BOM components — 
frames, packaging, electrical

Strategic buffer stock feasible 
given low local warehousing 
costs

Quality Control 
Infrastructure

Malaysia's electronics sector 
has deeply embedded ISO 9001 
and IEC quality systems

Third-party lab testing (TÜV, 
SGS, Bureau Veritas) available 
in-country

IEC 61215 / IEC 61730 
certification pathways well-
understood by local industry

Operational Agility

Semi-automated lines allow 
volume flex without full 
retooling

Ramp from pilot (100 MW) to 
scale (500 MW) achievable 
within existing factory 
footprints

Local engineering talent 
supports faster process 
iteration and problem 
resolution



FAQ Highlights

Is prior solar manufacturing experience 
required?

No. An experienced European turnkey provider delivers the 
full line with process methodology, commissioning, and 
on-site team training included. No prior manufacturing 
experience is required from the investor.

How long does it take to reach rated 
production capacity?

Typical ramp-up is approximately 6–12 months from 
equipment delivery to rated output, depending on line 
scale and workforce readiness.

Can the Malaysia factory supply MENA 
markets?

Yes. Port access, free trade zone options, and existing 
shipping routes make MENA export commercially viable. 
Regulatory certification for target markets must be 
confirmed per project.

What investment scale is required?

Investment is scale-dependent. A 100 MW semi-
automated line has a significantly different capex profile 
than a 500 MW fully automated facility. Detailed project-
specific figures are available on request.



Strategic Conclusion

1

Ecosystem Fit

Malaysia's electronics manufacturing 
base provides a ready foundation 4 
workforce, supply chain, and quality 
systems 4 directly applicable to 
solar module production

2

Cost & Risk Profile

Local sourcing of frames, junction 
boxes, and packaging, combined 
with competitive labor, produces a 
favorable unit cost and supply chain 
risk profile

3

Scalable Entry Point

A proven turnkey manufacturing 
concept enables market entry at 100 
MW with a clear, validated pathway 
to 3003500 MW as demand grows

Malaysia represents a structurally sound, commercially competitive, and operationally de-risked location for new 
solar module manufacturing capacity targeting MENA and global export markets.
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