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Key Project Data

50 MW
Factory Scale

Annual production capacity 
— semi-automated line

€2M
Machinery CAPEX
Range: €1.5M – €2.5M 

depending on automation 
level

9–12M
Ramp-Up Period

Months from line installation 
to full production capacity

UAE
Target Region

Free zone deployment · Gulf 
logistics hub

Line Type: Semi-automated · Source: PVKnowHow / J.v.G. Technology GmbH · Figures represent composite scenario 
based on real project data



Strategic Rationale: Why a UAE Module Factory?

Demand Driver
UAE targets 44% clean energy 
by 2050

Regional solar pipeline exceeds 
50 GW through 2030

Import-dependent market 
creates local supply gap

Industrial Policy
UAE "Make it in the Emirates" 
industrial strategy

Free zone incentives for 
manufacturing investors

Strong government 
procurement preference for 
local content

Export Potential
Port Jebel Ali — top-10 global 
container hub

Access to GCC, East Africa, and 
South Asia markets

Favorable trade agreements 
reduce export tariffs



CAPEX Structure: What the Investment Covers

Machinery & Equipment (Primary CAPEX)

Production line equipment: €1.5M – €2.5M

Tabber-stringer, laminator, framing, testing stations

Turnkey supply from an experienced European provider

Includes installation, commissioning, and operator training

Infrastructure & Site CAPEX

Factory shell & fit-out: free zone industrial unit

Electrical supply upgrades and HVAC for 
cleanroom areas

Warehouse, logistics dock, and quality lab setup

IT/ERP infrastructure for production 
management

Total project CAPEX (machinery + infrastructure + working capital) typically ranges €3M – €6M for a 50 MW semi-
automated line in a UAE free zone context. Figures are indicative composite estimates.



OPEX Structure: Annual Operating Cost Drivers

Materials (Dominant Cost)
Cells, glass, backsheet, EVA 
encapsulant, frames, junction 
boxes

Typically 75–85% of total OPEX 
at module scale

Cell procurement (usually 
imported) is the single largest 
line item

Bill of materials per module is 
largely fixed by global 
commodity prices

Labor
Semi-automated line: ~25–40 
direct production staff

UAE free zones allow flexible 
international workforce 
sourcing

Significantly lower labor cost 
vs. European or US 
manufacturing

On-site training provided by 
turnkey line provider at 
commissioning

Utilities & Consumables
Electricity: lamination, climate 
control, testing equipment

UAE industrial electricity 
tariffs among the most 
competitive regionally

Consumables: laminator belts, 
membranes, solvents, PPE

Maintenance contracts 
recommended for critical 
equipment



Cost per Module: Indicative Breakdown

Key Takeaways

Materials dominate — cell sourcing strategy is critical

Labor cost advantage in UAE vs. EU is meaningful but 
secondary

Utility savings accumulate significantly at 50 MW annual 
volume

Overhead efficiency improves with higher capacity 
utilization

CAPEX depreciation adds ~€0.01–0.02/W to effective 
module cost

Indicative composite figures only. Actual split varies by 
BOM specification, cell type, and market conditions.

Materials (cells, glass, BOM) · 80%

Labor · 8%

Utilities · 5%

Overhead & Admin · 4%

Maintenance & Consumables · 3%



UAE Locational Advantages for Manufacturing
Free Zone Benefits

100% foreign ownership 
permitted

0% corporate tax on 
qualifying income

Full repatriation of capital 
and profits

Streamlined customs 
procedures for inputs and 
exports

Logistics Infrastructure
Jebel Ali Port — world-class 
multimodal hub

Short sea distances to GCC 
and Indian subcontinent

Air freight capacity for 
high-value or urgent 
components

Bonded warehousing 
available within free zones

Energy & Utilities
Competitive industrial 
electricity tariffs

Stable grid supply with low 
outage frequency

Access to on-site solar self-
consumption for OPEX 
reduction

Long-term energy cost 
predictability for project 
modeling



Semi-Automated vs. Fully Automated: CAPEX/OPEX 
Trade-Off

Criterion Semi-Automated (50 MW) Fully Automated (>100 MW)

Machinery CAPEX €1.5M – €2.5M €4M – €8M+

Labor Headcount ~25–40 direct staff ~10–20 direct staff

Cost per Module Higher at low volume Lower at high volume

Ramp-Up Period 9–12 months 12–18 months

Throughput Ceiling ~100–300 modules/hr Up to ~600 modules/hr

Risk Profile Lower initial exposure Higher upfront; lower unit risk at scale

Recommendation Entry-scale; UAE market testing Scale-up phase; proven demand

For a first-entry 50 MW project in the UAE, semi-automation offers the most favorable CAPEX-to-risk ratio during the market validation 
phase.



Financial Feasibility Logic

1

Revenue Side
50 MW × average selling price per 
watt

UAE/GCC market prices currently 
above import parity

Local content premium from 
government procurement

2

Cost Side
BOM + labor + utilities + 
depreciation

Break-even dependent on capacity 
utilization rate

Target: >80% utilization within 12 
months of ramp-up

3

Payback Horizon
Machinery CAPEX payback: 
typically 3–5 years at full utilization

Sensitivity: selling price, cell cost, 
and capacity utilization

Free zone tax relief materially 
improves net return

Financial projections are highly sensitive to cell procurement cost and market selling price. Independent feasibility 
modeling is recommended before investment commitment.



Operational Requirements: From Zero to Production
1 Phase 1 — Site & Legal Setup (Months 1–3)

Free zone entity registration and industrial license

Factory unit selection, lease signing, utility connections

2 Phase 2 — Line Procurement & Delivery (Months 2–5)
Equipment order with a proven turnkey manufacturing concept

Shipping, customs clearance, and warehouse receipt

3 Phase 3 — Installation & Commissioning (Months 5–8)
Line installation, calibration, and factory acceptance testing

On-site operator training by equipment provider team

4 Phase 4 — Trial Production & Ramp-Up (Months 8–12)
First module production runs; quality and yield stabilization

IEC certification process initiated; customer qualification samples

5 Phase 5 — Full Capacity Operation (Month 12+)
Target: 50 MW annual throughput at >80% line utilization

Supply agreements with regional project developers activated



Key Risk Factors and Mitigations

Cell Supply Risk

Cells represent ~50–60% of BOM 
cost — price volatile

Mitigation: multi-supplier 
contracts; forward pricing 
agreements

Monitor Chinese export policy and 
global wafer pricing indices

Market Demand Risk

UAE solar pipeline is large but 
project timelines can shift

Mitigation: pre-qualify with EPC 
contractors before production 
start

Export markets (GCC, East Africa) 
provide demand diversification

Operational Ramp Risk

First 6 months carry highest yield 
loss and cost overrun risk

Mitigation: select a turnkey 
provider with documented ramp-
up track record

Reserve working capital buffer of 
10–15% of total CAPEX

Regulatory & Certification Risk

IEC 61215 / 61730 certification required for most project tenders

Mitigation: engage accredited test lab early in the process

Free zone compliance team can assist with local licensing requirements



Strategic Conclusions

Feasibility Verdict

50 MW semi-automated UAE 
factory is technically and 
financially viable

UAE structural advantages 
materially improve project 
economics vs. other regions

Entry CAPEX of €1.5M–€2.5M is 
accessible for mid-sized industrial 
investors

Critical Success Factors

Cell sourcing strategy must be 
secured before financial close

Line provider selection: prioritize 
demonstrated ramp-up 
experience

Capacity utilization above 80% is 
the key break-even lever

Next Steps

Commission independent 
financial model with current BOM 
pricing

Engage UAE free zone authorities 
for site and incentive confirmation

Issue RFQ to qualified turnkey line 
providers for binding CAPEX 
quotation

Source: PVKnowHow / J.v.G. Technology GmbH · Case study based on composite real-project data · All figures indicative — 
independent verification recommended
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