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Overview

Many NREL manufacturing cost analyses use a bottom-up modeling approach.
The costs of materials, equipment, facilities, energy, and labor associated with
each step in the production process are individually modeled. Input data for
this analysis method are collected through primary interviews with PV
manufacturers and. 

Since 2010, NREL has been conducting bottom-up manufacturing cost analysis
for certain technologies—with new technologies added periodically—to
provide insights into the factors that drive PV cost reductions over. 

Photovoltaic (PV) Module Technologies: 2020 Benchmark Costs and
Technology Evolution Framework Results, NREL Technical Report (2021). 

Watch these videos to learn about NREL's techno-economic analysis (TEA)
approach and cost modeling for PV technologies. They're part of NREL's Solar
TEA Tutorials video series. 

NREL analyzes manufacturing costs associated with photovoltaic (PV) cell and
module technologies and solar-coupled energy storage technologies. These
manufacturing cost analyses focus on specific PV and energy storage
technologies—including crystalline silicon, cadmium telluride, copper indium
gallium diselenide, perovskite, and III-V solar . 

NREL analyzes manufacturing costs associated with photovoltaic (PV) cell and
module technologies and solar-coupled energy storage technologies. These
manufacturing cost analyses focus on specific PV and energy storage
technologies—including crystalline silicon, cadmium telluride, copper indium
gallium diselenide, perovskite, and III-V solar . 

Each year, the U.S. Department of Energy (DOE) Solar Energy Technologies
Office (SETO) and its national laboratory partners analyze cost data for U.S.
solar photovoltaic (PV) systems to develop cost benchmarks. These
benchmarks help measure progress towards goals for reducing solar
electricity costs and guide SETO research and development programs. 

IRENA presents solar photovoltaic module prices for a number of different
technologies. Here we use the average yearly price for technologies 'Thin film
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a-Si/u-Si or Global Price Index (from Q4 2013)'. IRENA (2024); Nemet (2009);
Farmer and Lafond (2016) – with major processing by Our World in Data. 

NREL analyzes the total costs associated with installing photovoltaic (PV)
systems for residential rooftop, commercial rooftop, and utility-scale ground-
mount systems. This work has grown to include cost models for solar-plus-
storage systems. 

In 2016, the U.S. Department of Energy’s Solar Energy Technologies Office set
a goal to reduce the unsubsidized levelized cost of electricity (LCOE) of utility-
scale photovoltaics (PV) to 3 cents/kWh by 2030. Utility PV systems were
benchmarked to have an LCOE of approximately 5 cents/kWh in 2020
(Feldman, Ramasamy et al. 2021).Is polysilicon a bottleneck for solar PV?

Global capacity for manufacturing wafers and cells, which are key solar PV
elements, and for assembling them into solar panels (also known as modules),
exceeded demand by at least 100% at the end of 2021. By contrast,
production of polysilicon, the key material for solar PV, is currently a
bottleneck in an otherwise oversupplied supply chain. 

Where can I find a report on photovoltaic modules?

This report is available at no cost from the National Renewable Energy
Laboratory (NREL) at Smith, Brittany L., Michael Woodhouse, Kelsey A. W.
Horowitz, Timothy J. Silverman, Jarett Zuboy, and Robert M. Margolis. 2021.
Photovoltaic (PV) Module Technologies: 2020 Benchmark Costs and
Technology Evolution Framework Results. 

Does China make solar panels?

China has invested over USD 50 billion in new PV supply capacity – ten times
more than Europe − and created more than 300 000 manufacturing jobs
across the solar PV value chain since 2011. Today, China’s share in all the
manufacturing stages of solar panels (such as polysilicon, ingots, wafers, cells
and modules) exceeds 80%. 

What constitutes a gross margin in PV Manufacturing?

The operating margin, R&D expenses, and SG&A expenses together constitute
the gross margin. Broadly speaking, the PV manufacturing environment has
been challenging in terms of overall profitability.
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Solar (photovoltaic) panel
prices 

IRENA presents solar photovoltaic module prices
for a number of different technologies. Here we
use the average yearly price for technologies
'Thin film a-Si/u-Si or Global Price Index (from Q4
2013)'. IRENA (2024); ...

  

A Guide to the Materials Used
in Solar Panels and Their
Impact ...

The Role of Solar Panel Materials in Power
Conversion. High-efficiency cells like
multijunction solar cells are now over 45%
efficient. They are mainly used in space and
military ...

  

Photovoltaic (PV) Module
Technologies: 2020 Benchmark
...

In 2016, the U.S. Department of Energy's Solar
Energy Technologies Office set a goal to reduce
the unsubsidized levelized cost of electricity
(LCOE) of utility-scale photovoltaics (PV) to 3 ...

  

The 6 types of solar panels ,
What's the best type? [2024]

5 ???· The most efficient commercially available
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solar panel is a monocrystalline solar panel,
which has an average efficiency rating of
18-24%. Perovskite solar panels have been
known ...

  

Executive summary - Solar PV
Global Supply Chains 

High commodity prices and supply chain
bottlenecks led to an increase of around 20% in
solar panel prices over the last year. These
challenges have resulted in delays in solar panel
deliveries across the globe. Globally, policies to
support ...

  

Photovoltaic Basics (Part 1):
Know Your PV Panels for
Maximum ...

Another key factor is the cost of production of
photovoltaic panels from which comes the cost of
the electricity produced, which, although it also
depends on efficiency, is not ...

  

Solar panel 

Solar array mounted on a rooftop. A solar panel
is a device that converts sunlight into electricity
by using photovoltaic (PV) cells. PV cells are
made of materials that produce excited electrons
when exposed to light. The electrons flow ...
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Solar Panel Materials: What's
Used To Make Solar Panels?

Key Takeaways. Silicon is the predominant
material used in most solar panels today, but
new materials like perovskites are emerging.;
Crystalline silicon solar cells come in two main
types: ...

  

Solar PV Energy Factsheet 

New PV installations grew by 87%, and
accounted for 78% of the 576 GW of new
renewable capacity added. 21 Even with this
growth, solar power accounted for 18.2% of
renewable power production, and only 5.5% of
global power ...

  

Global solar module prices
stable-to-soft as markets ...

23 ????· DDP US: Prices are stable week over
week, with OPIS assessing the spot price for
utility-scale TOPCon modules DPP U.S. at
$0.285/W, while forward indications show the
price slightly higher in the  

  

Technology cost trends and
key material prices for a solar
PV ...

Technology cost trends and key material prices
for a solar PV module, 2017-2022. IEA. Licence:
CC BY 4.0. Solar PV module costs are based on a
multi-crystalline silicon module. 2022 ...
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Contact Us

For catalog requests, pricing, or partnerships, please visit:
https://ssab-proiect.eu
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