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SECTION 01

Executive Summary

China dominates the global solar panel supply chain, accounting for over 80% of the world's
photovoltaic module production capacity in 2026. For international buyers, sourcing from China
offers significant cost advantages and access to cutting-edge technology — but navigating the
supplier landscape, quality standards, trade policies, and logistics requires careful planning and

expertise.

80% + $38.5B 600+ GW

Global PV Module Production China Solar Exports (2025) Annual Manufacturing
Share Capacity
Key Takeaways:

e N-type TOPCon modules have overtaken PERC as the mainstream technology in 2026, with

25.5%+ cell efficiency now standard across Tier 1 manufacturers.

* Average FOB prices for mono-PERC modules fell to $0.10-0.12/W, while N-type TOPCon
ranges $0.12-0.15/W — the most competitive pricing in history.

e The EU's Carbon Border Adjustment Mechanism (CBAM) and US AD/CVD tariffs remain

critical factors in landed cost calculations.

e Supply chain traceability requirements (UFLPA in the US, EU Supply Chain Due Diligence)

demand thorough supplier documentation.

This handbook equips procurement professionals, project developers, and importers with the data,
frameworks, and practical guidance needed to source solar panels from China efficiently, safely, and

cost-effectively.



SECTION 02

China's Solar Manufacturing Landscape

2.1 Market Size & Global Share

China's solar PV industry has reached unprecedented scale. In 2025, China produced approximately

550 GW of solar modules, exporting over 280 GW to markets worldwide. The industry employs over 3

million workers across the value chain from polysilicon production to module assembly.

Value Chain China's Global 2026
Key Players )
Segment Share Capacity
Polysilicon .
] 88% Tongwei, GCL, Daqo, TBEA 2.1M MT
Production
Wafer Manufacturing 97% LONGi, TCL Zhonghuan, Jinko 850+ GW
Cell Production 85% Tongwei, Aiko, JA Solar 780+ GW
Module Assembly 80% LONGi, Trina, JA, Jinko, Canadian 650+ GW
Huawei, Sungrow, GoodWe,
Inverters 65% 450+ GW
Growatt
2.2 Major Manufacturing Clusters
Eastern China Central & Western China
¢ Jiangsu Province — Trina Solar ¢ Yunnan/Sichuan — Low-cost hydropower
(Changzhou), Canadian Solar (Suzhou), attracts polysilicon, wafer production

largest module cluster  Inner Mongolia — Daqo, TBEA polysilicon

¢ Zhejiang Province — Jinko Solar (Haining), plants, abundant energy

JA Solar, inverter hub  Ningxia/Qinghai — Growing wafer & cell

¢ Anhui Province — JA Solar (Hefei), LONGI capacity with green energy advantage

cell production

2.3 Technology Trends & Module Types

Cell Module Power (72- Market Share

Technology Price Trend
Efficiency cell) 2026




Mono PERC (P-

23.0-23.5%
type)
TOPCon (N-type) 25.0-25.8%
HIT
] ) 25.5-26.5%
(Heterojunction)
BC (Back Contact) 25.5-26.8%

540-560W

580-620W

600-640W

610-650W

30% (declining)

50% (mainstream)

12% (growing)

8% (emerging)

Lowest cost

Best value

Premium tier

Highest

premium

Technology Insight: TOPCon has become the technology sweet spot in 2026 — offering

near-HJT efficiency at close-to-PERC pricing. Buyers should prioritize TOPCon for utility-scale

projects and consider HJT/BC for premium rooftop applications where efficiency per sqm is

critical.



SECTION 03

Supplier Evaluation Framework

3.1 Tier Classification System

The solar industry commonly classifies manufacturers into tiers based on bankability, production

volume, and market reputation:

Tier Criteria Examples Best For

Tier Bloomberg BNEF listed, >10 GW annual LONGi, Trina, JA Solar, Utility-scale,

1 capacity, global brand, bankable Jinko, Canadian Solar financed projects

Tier Established brand, 3-10 GW capacity, Risen, Seraphim, C&l projects, cost-

2 regional presence Astronergy, Yingli sensitive utility

Tier Smaller manufacturers, <3 GW, ] ] Distributed solar,
Various regional brands ]

3 OEM/ODM focused private label

Buyer Note: "Tier 1" on Bloomberg BNEF is based on bankability (whether banks will finance
projects using those modules), not necessarily quality. Some Tier 2 manufacturers produce

excellent modules. Always conduct independent due diligence regardless of tier classification.

3.2 Key Assessment Criteria

Financial & Operational Quality & Compliance

¢ Annual revenue and profitability trends e |[EC 61215/61730 certification status

e Production capacity utilization rate e UL 61730 (for US market)

e R&D investment as % of revenue e |SO 9001, ISO 14001, ISO 45001

e Warranty claim history and resolution rate e Third-party test reports (TUV, SGS, BV)
e Supply chain vertical integration level e UFLPA / supply chain traceability

documentation

3.3 Factory Audit Checklist

When visiting a solar panel factory in China, focus on these critical areas:

Audit Area Key Items to Inspect Red Flags



Production

Line

Raw Materials

Quality Lab

Warehousing

Documentation

Automation level, stringer/laminator brands,

cell sorting accuracy

Cell supplier records, glass/EVA/backsheet

sourcing, incoming QC records

EL testing, flash testing, Hi-Pot testing, IV

curve equipment

Finished goods storage conditions, packaging

quality, pallet stacking

Batch traceability records, test reports,

certification copies

Manual soldering, outdated

equipment, mixed cell grades

No traceability, multiple

unverified suppliers

No EL tester, calibration

certificates expired

Modules stored outdoors,

damaged packaging

Unable to produce records within
24 hours



SECTION 04

Product Specifications & Quality Standards

4.1 Module Specifications Comparison (2026 Mainstream Products)

Parameter Mono PERC 550W TOPCon 600W

Cell Type P-type Mono PERC N-type TOPCon

Cell Size 182mm 182/210mm
Module Efficiency 21.3% 22.8%
Temperature Coefficient -0.35%/°C -0.30%/°C
Bifaciality 70% 80-85%
Year 1 Degradation 2.0% 1.0%
Annual Degradation 0.55% 0.40%
30-Year Output Guarantee 84.8% 87.4%
Weight ~28 kg ~30 kg

4.2 International Certifications Required

Testing Body

Est. Cost

HJT 620W

N-type HJT

210mm

23.5%

-0.26%/°C

90-95%

1.0%

0.35%

88.9%

~32 kg

Timeline

Market Required Certifications
Global

. IEC 61215, IEC 61730
(baseline)
Europe (EU) CE Marking, MCS (UK)

UL 61730, UL 1703
United States

(legacy)
Australia CEC Approved, AS/NZS
Brazil INMETRO certification

Middle East IEC + local (SASO, ESMA)

TUV, SGS, CSA, Intertek

TUV Rheinland, TUV
SuUD

UL, CSA, Intertek

CEC listing process

Approved Brazilian labs

TUV + local bodies

$15K-
30K

$5K-10K

$20K-
40K

$3K-8K

$10K-
20K

$8K-15K

8-16 weeks

4-8 weeks

12-20

weeks

4-8 weeks

8-16 weeks

6-12 weeks



4.3 Quality Testing & Inspection

Essential quality checks for every procurement order:

¢ Pre-Production Inspection (PPI) — Verify raw material quality, cell grades, and BOM compliance

before production starts

¢ During Production Inspection (DPI) — Sample check on production line for soldering quality, EL

imaging, flash testing

¢ Pre-Shipment Inspection (PSI) — Final batch check: visual inspection, EL testing on 100% of

modules, flash test on 10-20% sample, packaging and labeling review

e Third-Party Lab Testing — Independent testing at TUV, SGS, or Pl Berlin on randomly selected

modules from production batch

Quality Tip: Always request EL (electroluminescence) imaging on 100% of modules before
shipment. EL testing reveals micro-cracks, cell defects, and soldering issues invisible to the

naked eye. Cost is minimal ($0.02-0.05/module) but prevents significant field failures.




SECTION 05

Pricing Analysis & Cost Structures

5.1 2026 Price Benchmarks by Module Type (FOB China)

Module Type Tier 1 FOB Price

Mono PERC 540-560W

TOPCon 580-620W

HJT 600-640W

BC (Back Contact)

Bifacial Glass-Glass

$0.10-0.12/W

$0.12-0.15/W

$0.16-0.20/W

$0.20-0.25/W

+$0.01-0.02/W

Tier 2 FOB Price YoY Change MOQ (Typical)

$0.08-0.10/W -18% 1 x 40ft HQ
$0.10-0.13/W -22% 1 x 40ft HQ
$0.14-0.18/W -15% 1 x 40ft HQ
Limited supply N/A Varies
+$0.01/W — Premium add-on

Price Context: Solar module prices have reached historic lows in 2026 due to massive

capacity expansion. However, the lowest price is not always the best value. Consider LCOE

(Levelized Cost of Energy) over the project lifetime — a $0.02/W premium for TOPCon over

PERC typically delivers 8-12% more lifetime energy due to better efficiency, lower

degradation, and superior temperature performance.

5.2 Cost Breakdown Components

Component

Solar Cells

Glass (front + rear for bifacial)

EVA/POE Encapsulant

Backsheet / Rear Glass

Frame (Aluminum)

Junction Box & Cables

Ribbon & Soldering

Labor & Overhead

Share of Module Cost

55-60%

10-12%

5-7%

4-6%

6-8%

3-4%

2-3%

8-12%

Key Cost Driver

Polysilicon price, cell efficiency, yield rate

Glass thickness, anti-reflective coating

POE premium for N-type (anti-PID)

Glass-glass vs. glass-backsheet choice

Aluminum market price, frame profile design

Connector type (MC4 compatible)

MBB vs SMBB technology

Automation level, factory location



5.3 Negotiation Strategies

Volume commitment — Annual framework agreements (>100 MW) can secure 5-8% better

pricing vs. spot orders

Payment terms leverage — Offering faster payment (T/T 30% deposit + 70% against BL) can
yield 1-3% discount vs. LC terms

Seasonal timing — Q4 and Q1 are typically softest in demand; negotiate for best pricing during

these windows

Multi-product bundling — Combining modules + inverters from same channel can reduce total

procurement costs by 3-5%

Currency hedging — Lock RMB/USD rate at order placement if paying in RMB; consider forward

contracts for large orders



Logistics & Shipping

Container Loading & Shipping

Container Type Module Capacity Approximate MW Weight
40ft High Cube (standard) 700-800 modules (550-600W) 420-480 kW ~24 MT
40ft Open Top 850-950 modules 510-570 kW ~28 MT

Shipping Cost Benchmarks (per 40ft HQ, Q2 2026)

Transit Total CIF

Sea Freight ) Insurance )
Time Premium

China — Europe $1,800- 0.15-
28-35 days $0.004-0.006/W

(Rotterdam/Hamburg) 2,800 0.25%

. . . $1,200- 0.12-
China — Middle East (Jeddah/Dubai) 18-22 days $0.003-0.004/W

1,800 0.20%

China — Southeast Asia 0.10-
] $600-1,000 7-14 days $0.001-0.002/W

(Jakarta/Manila) 0.15%

China — Latin America $2,500- 0.20-
35-45 days $0.006-0.008/W

(Santos/Callao) 3,800 0.30%

. . $2,000- 0.20-
China — Africa (Mombasa/Lagos) 25-35 days $0.005-0.007/W

3,200 0.30%

Packaging & Handling Best Practices
¢ Pallet packaging — Modules should be packed on reinforced wooden pallets with corner
protectors; maximum 30 modules per pallet for standard frames

¢ Fumigation — ISPM 15 compliant pallets required for most destinations; heat-treated (HT) stamp

mandatory

e Container loading — Use airbags/dunnage between pallets to prevent shifting; do not double-

stack pallets unless manufacturer-approved

e Marine insurance — All-risk marine cargo insurance strongly recommended; document module

serial numbers against packing list for claim traceability



Critical Warning: Solar modules are fragile goods. Micro-cracks caused by improper handling
during loading/unloading may not be visible but can cause significant power degradation
within 1-2 years. Always insist on professional loading supervised by the manufacturer and

require EL images of packed modules as part of the PSI report.

Key Shipping Ports in China

Major export ports for solar panels: Shanghai (Yangshan), Ningbo-Zhoushan, Tianjin (Xingang),
Qingdao, and Shenzhen (Yantian). Port selection depends on factory location — most

Jiangsu/Zhejiang manufacturers ship via Shanghai or Ningbo.



SECTION 07

Compliance, Tariffs & Trade Barriers

Tariff & Trade Policy Overview by Market

Impact on
Landed Cost

Tariff / Duty Key Policy

United AD: 30-250%, AD/CVD on Chinese cells; Section 201 tariff

" +$0.05-0.15/W
States CVD: 2-15% (14.25%); UFLPA traceability
European 0% (MFN CBAM (carbon reporting from 2026, levy +$0.005-0.02/W
Union removed 2018) from 2027); EU Supply Chain Directive (CBAM est.)

Approved List of Models and
] 40% BCD on ]
India Manufacturers (ALMM); domestic content +$0.04-0.05/W
modules h
pus

) 0% (tax PADIS program; INMETRO certification o
Brazil ) ) Minimal
exemption) required

] Generally open market; local content o
Middle East 0-5% ) ) Minimal
requirements for tenders emerging

RCEP tariff elimination; origin certificate )
ASEAN 0% (ACFTA) . Minimal
required

US Market Alert: Directly exporting Chinese-manufactured solar modules to the US is
effectively blocked by AD/CVD duties and Section 201 safeguard tariffs. Most Chinese
manufacturers serve the US market through Southeast Asian manufacturing facilities (Vietnam,
Thailand, Malaysia, Cambodia). However, the "AD/CVD Circumvention" investigation and

UFLPA enforcement require meticulous supply chain documentation.

CBAM Compliance (EU Market)

The EU's Carbon Border Adjustment Mechanism entered its transitional reporting phase in 2024 and

will begin levying carbon costs from 2027. For solar panel importers:
¢ Reporting obligation — Quarterly CBAM reports required from 2026, documenting embedded
carbon emissions of imported goods

e Carbon cost impact — Estimated $0.005-0.02/W depending on manufacturing energy source

(coal vs. hydro/solar)



¢ Manufacturer advantage — Suppliers using green energy (Yunnan/Sichuan hydro, factory

rooftop solar) will have significantly lower CBAM exposure

¢ Preparation steps — Request carbon footprint data (CFP) and EPD (Environmental Product

Declaration) from your supplier before ordering

Supply Chain Traceability Requirements

Both the US (UFLPA) and EU (Corporate Sustainability Due Diligence Directive) impose supply chain

traceability requirements. Buyers must ensure:

Full polysilicon-to-module traceability documentation

Supplier audit reports and third-party verification

Forced labor risk assessments for the entire supply chain

e Documentation retention for minimum 5 years



SECTION 08

Risk Management & Best Practices

1. Supplier Financial Risk

The solar industry has experienced significant consolidation, with many smaller manufacturers exiting
due to overcapacity and price pressure. Buyer risks include supplier bankruptcy, production halts,

and warranty non-fulfillment.

Mitigation: Check supplier financial statements (public companies), diversify across 2-3
suppliers, use escrow or LC payment terms, and consider product warranty insurance from

third parties like Munich Re or PowerGuard.

2. Quality Inconsistency

Even reputable manufacturers may have quality variations between batches. Common issues include
micro-cracks, PID (Potential Induced Degradation), LID (Light Induced Degradation), and hotspot
susceptibility.

Mitigation: Implement mandatory 100% EL testing, third-party PSI inspection, and
independent lab testing on 2-5% sample per shipment. Budget $0.01-0.02/W for

comprehensive QA.

3. Shipping Damage

Solar modules are susceptible to micro-crack damage during transport. Even minor impacts can

cause hidden defects that manifest as hot spots and power loss within months of installation.

Mitigation: Specify loading supervision in procurement contract, require post-arrival EL
testing, use shock/tilt indicators on pallets, and maintain comprehensive marine cargo

insurance.

4. Regulatory & Compliance Risk

Rapidly changing trade policies (tariffs, CBAM, traceability requirements) can significantly impact

project economics after procurement commitments are made.

Mitigation: Include regulatory change clauses in supply contracts, monitor policy

developments through industry associations, and maintain alternative sourcing options in



non-tariff jurisdictions.

5. Currency & Payment Risk

Large solar procurement contracts involve significant currency exposure, and first-time buyer-seller

relationships carry payment default risk on both sides.

Mitigation: Use irrevocable LC for first transactions; negotiate T/T terms with established

suppliers; consider forward contracts for orders >$500K; utilize Sinosure credit insurance.

Procurement Best Practices Summary

Top 10 Best Practices:

1. Define technical specifications and quality requirements before supplier engagement
2. Shortlist 3-5 suppliers and request formal quotations with identical specs

3. Conduct factory visits or engage third-party audit services

4. Request and verify all required certifications for your target market

5. Negotiate total cost (including logistics, duties, insurance), not just FOB price

6. Specify 100% EL testing and third-party PSI in procurement contract

7. Use secure payment terms (LC or escrow) for initial transactions

8. Ensure full supply chain traceability documentation is provided

9. Budget for independent lab testing on sample modules from each batch

10. Establish clear warranty terms, claim procedures, and dispute resolution mechanisms



About I&0 Gate

I&0O Gate is a professional international trade services and business strategy consulting firm
headquartered in Tianjin, China, with offices in Shanghai's Waigaogiao Free Trade Zone. We
specialize in two core sectors: Agricultural Products & Food and New Energy & Clean

Technology.

500+ 20+ 50+

Clients Served Years of Industry Experience Countries Covered

Our New Energy Sourcing Services

Procurement & Sourcing Trade & Compliance

e Supplier identification, evaluation, and ¢ International certification support (IEC, UL,
shortlisting CE, INMETRO)

e Factory audit and quality assessment e CBAM carbon reporting preparation

e Price benchmarking and negotiation support e Supply chain traceability documentation

e Order management and production (UFLPA)
monitoring e Customs clearance and logistics coordination

e Pre-shipment inspection and EL testing e Trade finance and payment structuring

coordination

Why Work With Us for Solar Procurement

¢ Industry expertise — Deep understanding of China's solar manufacturing ecosystem, technology

trends, and supplier landscape

¢ Quality assurance — Established QA protocols, factory audit capabilities, and partnerships with

third-party testing labs

¢ Local presence — Offices in Tianjin and Shanghai with proximity to major manufacturing clusters

in Jiangsu, Zhejiang, and Anhui

e Compliance support — Navigate complex trade policies including CBAM, UFLPA, and market-

specific certification requirements

¢ Cost efficiency — Our established networks and volume aggregation deliver 5-15% savings vs.

direct procurement for mid-size buyers



Disclaimer

This report is provided for informational purposes only and does not constitute investment, legal, or
procurement advice. While every effort has been made to ensure accuracy, prices, policies, and specifications are
subject to change. Readers should conduct independent due diligence before making procurement decisions.
Data sources include Bloomberg BNEF, InfolLink Consulting, PV InfolLink, China Customs, and I&0 Gate
proprietary research. © 2026 I&0O Gate. All rights reserved.
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Ready to Source?

Let our team help you navigate China's solar supply chain with

confidence — from supplier selection to delivery at your project

site.

Get Your Free Consultation

WEBSITE

iogate.online

TIANJIN HQ

6F-602, Fudi Xingfenghui, Binhai New

Area

EMAIL

info@iogate.online

SHANGHAI OFFICE

Rm 302, Zhongyuan Intl Bldg, 38 Debao
Rd, Pudong



