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About Us

▪ Global PV InstallerMonitor

▪ Endcustomer Monitor

▪ Global Energy Transition (GET) 
Matrix

Market Research

▪ Top Brand PV

▪ Top PV Supplier

▪ Customer Satisfaction 

Certification

▪ Market Entry Strategy 

▪ PV Market Analysis

▪ Workshops

Exclusive consulting
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EUPD Research: References (Extract)
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About Global Energy Transition (GET) Matrix

Solar PV Electricity 
market

Economic & Political 
parameters

Stakeholders Top News

▪ Online Tool: Comprehensive info on 50+  Global PV Markets 

▪ Benefits: Highly Precise data by EUPD Research 

▪ Availability: 24/7 365 Days 

▪ Updated: Continuously 

PARAMETERS TRACKED
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Global RES Capacity

1,227
1,332

1,445
1,563

1,693
1,846

2,009
2,182

2,361
2,537

0

500

1,000

1,500

2,000

2,500

3,000

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

Global Renewable Energy Capacity 

Total Hydro Power Pumped Storage Wind Energy Solar Bioenergy

GW

Renewable Energy Sources particularly Solar and Wind has seen rapid growth since 2010. 

Source: IRENA
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Global Cumulated Installed PV Capacity 2016-2020
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PV Deployments have grown at a CAGR of +25.23% over the last 4 years. Globally, the markets have added more 

than 100 GW+ per annum over this period. 

Strong support mechanisms 

Economies of scale leading to 

reduced costs

Technological improvements 
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2
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Major Reasons:

Source: EUPD Research 2021 
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Top PV Markets – 2020 
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Despite the COVID-19 pandemic, 2020 was a relatively strong year for PV, although some large projects were

delayed and deadlines extended. The momentum is further expected to increase in 2021.

▪ China – 48.2 GW

▪ USA – 19 GW

▪ Vietnam – 10.5 GW

▪ Japan – 8.2 GW

▪ Brazil – 4 GW

▪ Australia – 4 GW

▪ India – 4 GW

▪ Germany – 4.9 GW

▪ Netherlands – 2.93 GW

▪ Spain – 2.5 GW

▪ Poland – 2.2 GW

Source: EUPD Research 2021 

Newly Installed PV Capacity in 2020 Top GW Markets (2020):
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Global PV Manufacturing Capacities

Several Tier-1 module manufacturers have announced ambitious plans to scale production in China. 
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Source: IEA & EUPD Research 2021

Major Trends:

▪ Top 10 Module Manufacturers (Tier 1) 

accounted for 80%+ of the market 

▪ Tier 2-3 will find it hard to compete in 2021 

unless working in a niche segment / market 
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PV Module Technologies

Key Metric(s)

Key Trends

▪ Increasing module power and sizes based on larger wafers 

is spreading rapidly

▪ Efficiency – Ability of the solar module to convert incident 

solar light into electrical energy per unit area

2010 2012 2014 2016 2018 2019

14
.7
%

14.7% 15.4% 16.3% 17.5% 18.4% 19.2%

Module Average Efficiency Progress ITRPV

Wafer Size Power Rating BOM Costs

Segment(s) Drivers Technology

Residential Aesthetics, light weight High Efficiency

C&I and Utility High Power, Lower BOS Costs Bifacial, MBB, Half Cells, Glass-Glass 

Utility High Power, Lower BOS Costs Bifacial, MBB, Half Cells, Glass-Glass 

400 Wp+
450 Wp+
500 Wp+

M2 (156.75mm) 

M6 (166 mm) 

M10 (182 mm)

M12 (210 mm)

▪ Move towards PERC (Passive Emitter Rear Cell) Technology 

▪ HJT (Heterojunction Technology) and IBC (Interdigitated back contact) technology based on the application are gaining 

traction

▪ Migration from multi-crystalline to mono-crystalline is almost complete 

▪ Increasing number of manufacturers are developing application oriented PV modules
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PV Module Price Development 2018-2020

PV Module prices have dropped approx. 33% over the last couple of years in European markets. However,

spot prices have slightly increased in recent months due to shortage of polysilicon and glass
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Capacity Factor – Solar PV vs. Other Forms of Energy 

Due to lower capacity factor of solar PV compared to other forms of energy, Solar PV requires greater and

greater level of storage as they diffuse to compete against baseload capacities
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Storage | Applications

Due to the intermittency of solar PV, storage technologies will play a crucial role in the global energy transition

Bulk Energy 
Services

Ancillary 
Services

Transmission 
infrastructure 

services

Distribution 
infrastructure 

services

Customer 
energy 

management 
services

Off-grid Transport

Electric energy 
time shift 

(arbitrage)

Electric supply 
capacity 

Regulation

Spinning, non-
spinning and 
supplemental 

reserves

Voltage 
Support

Black Start

Transmission 
upgrade 
deferral

Transmission 
congestion 

relief

Distribution 
upgrade deferral

Voltage Support

Power Quality

Power 
Reliability

Retail Electric 
Time Energy 

Shift

Demand Charge 
Management

Solar Home 
Systems

Mini-grids: 
System stability 

services

Mini-grids: 
Facilitating high 

share of VRE

Electric 2/3 
wheelers, buses, 

cars & 
commercial 

vehicles

Increased self-
consumption 

PV

Source: IRENA & EUPD Research

Range of Services:

Energy Storage Applications directly supporting integration of variable 

renewable energy 

Heating & 
Cooling 
services

HVAC systems 
within building 

enclosures
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PV + Storage projects in the US

▪ Hawaiian Electric contracted 459MW of solar and 2.85GWh of energy storage to replace two coal plants totaling 435MW

▪ Southern California Edison announced seven contracts on May 1, 2020, for a combined 770MW/3,080MWh of battery 

projects to replace gas plants. Most of the winning projects were PV-plus-storage hybrids

▪ Italy-headquartered utility and generator Enel revealed a plan to add 1GW of batteries to its U.S. renewables fleet by 2022

Increasing number of PV plus storage projects are being announced and in the next 2-3 years expected to be 

commissioned

Source: BloombergNEF

Pipeline Projects: 
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Towards 100% Renewables…

In a handful of markets globally, renewables has started covering 100% of the demand
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Status-Quo

coal. 38%

oil. 3%

gas. 23%

nuclear. 

10%

other. 1%

renewables. 25%

Global electricity generation mix 2018

In 2018 renewable energies reached one quarter of the global electricity generation …

Source: BP 2019
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Status-Quo

coal. 38%

oil. 3%

gas. 23%

nuclear. 

10%

other. 1%

renewables. 25%

Source: BP 2019

Global electricity generation mix 2018

solar 2%

wind 5%

geo 0.3%
bio 2%

hydro

16%

… whereas electricity generation through hydro power plants accounts for nearly 2/3rd of all renewables 
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Status-Quo 

2018 Stated Policies

2040

Sustainable Development

2040

Coal

Oil

Gas

Nuclear
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Wind

Solar Other RE

38%
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23%
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5%

2%

Source: IEA 2019

Global cumulated PV 
installations: 3,200 GW

Global electricity generation

In 2018 around 38% of the global electricity was generated by coal power plants
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Market Drivers

2018 Stated Policies

2040
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Global electricity generation scenario 2040

Taking into account the stated policies world over, solar & wind are slated to account for approx. 1/4th of the 

total electricity generation by 2040

Global cumulated PV 
installations: 3,200 GW

Source: IEA 2019
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Market Drivers

Furthermore, if the Sustainable Development targets are to be reached this percentage could go as high as 

40% by 2040. COVID-19 pandemic has further accelerated the target
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Global cumulated PV 
installations: 5,500 GW

Source: IEA 2019



20

Market Outlook 2040
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Between 2020 and 2040, the globally the installations will increase by more 4,750 GW a huge opportunity 

for global solar stakeholders…

Source: EUPD Research 2021
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Solar Stocks are Buoyant…

▪ The Guggenheim Solar ETF gained 233.6% vs. the S&P 500 and the Dow, which increased by 16.3% and 7.2% in 

2020

▪ In December 2020, the ETF increased 23.2% vs. the S&P 500 and the Dow, which both increased 2.6%. 

Source: PV Magazine
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Future Challenges & Opportunities

Every country and various utilities world over will try to achieve their sustainable energy goals by increasing

share of RE in their energy mix in the coming decades.

Some future Challenges:

▪ Integration of RE Capacity

▪ Grid flexibility

Smart 
Home 

Green 
Hydrogen

Advanced 
forecasting of 
RE generation

Storage 
Solutions

Virtual 
Power 
Plants

RE & Non-RE 
Sources 

Smart Grids
However the “Interplay of the RE, other emerging

technologies and market design optimized through

digital technology” will be the single most critical

piece of the puzzle towards the global energy

transition

EV Smart 
Charging 
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Thank you for your attention!

Parag Bhamre

Partner | International Projects 

EUPD Research Sustainable Management GmbH

M: +971-54-4427195

E: p.bhamre@eupd-research.com

mailto:p.bhamre@eupd-research.com

