Do solar photovoltaic energy benefit
This article appears in the’Spri g
Benefits of solar photovoltaic energy g
Energy Initiative.
Is solar PV more expensive than coal-fired power?
Results show that the cost of PV technology is higherthan coal-fired form thg‘,
2030,taking into account environmental external costs and productlo cost

of coal-fired power will be higher than that of solar PV.

Does a globalized solar photovoltaic module supply chain save money?

Modelling shows that a globalized solar photovoltaic module supply chain has resulted in photovoltaic
installation cost savings of billions of dollars.

What is the environmental impact of solar photovoltaic & coal-fired power?

Environmental impact of solar photovoltaic and coal-fired power is monetized. The life span cost of per kWh
PV and coal fired power is $3.55 and $116.25 respectively. The external cost of producing PV is higher than
coal-fired generation in metal resource depletion.

Are PV systems worth the cost?

Based on their findings,the researchers conclude that the decline in PV costs over the studied period
outpaced the decline in value,such that in 2017 the market,health,and climate benefits outweighed the costof
PV systems at the majority of locations modeled.

How much does PV & coal-fired power cost?

The environmental external cost and production cost of PV power are $7.98E+12 and $1.78E+11, while the
environmental impact cost and production cost of Coal-fired power are $2.67E+14 and $1.09E+11

respectively over their life span (see Table 5). Table. 5. The total cost for PV and coal-fired power (2026-
2055).
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PHOTOVOLTAIC EXTERNALIZED SOLAR
COSTS

Cost Per Kilowatt-Hour (kwWh) Another measure of
the relative cost of solar energy is its price per
kilowatt-hour (kWh). Whereas the price per watt

considers the solar system's size, the price per kWh
shows the price of the solar system per unit of
energy it produces over a given period of time.

The most important series of IEC standards for PV
&/ is the IEC 60904, with 11 active parts devoted to
. ' photovoltaic devices: Measurement of photovoltaic
currenta??voltage characteristics in natural or
simulated sunlight, applicable for a solar cell, a
subassembly of cells or a PV module (1); details for
multijunction photovoltaic device

Externalized costs generated by any economic
activity are the expenses which are paid for, by
entities who are not directly involved in the
execution of the activity. They are essentially
negative effects of any transaction, which do not
affect the ones who participated in it, a?|

(C) 2026 Solar Energy Resources 2/10 Web: https://www.gebroedersducaat.nl



PHOTOVOLTAIC EXTERNALIZED SOLAR
COSTS

External costs, also known as negative externalities,
have far-reaching implications for the economy.
These costs arise when the production or
consumption of a good or service imposes costs on
third parties that are not directly involved in the
transaction. These costs can include environmental
damage, health issues, and social problems.

Photovoltaic (PV) technology is best described as
______.using sunlight to generate electricity.
Passive solar technologies . use the energy of
sunlight without relying on electrical or mechanical
devices. externalized costs. Why is biomass energy

renewable?

Solar photovoltaic (PV) cell manufacturers produced
arecord 10,700 megawatts of PV cells globally in
2009a??an impressive 51-percent increase from the
year before. While growth in 2009 slowed from the
remarkable 89-percent expansion in 2008, it
continued the rapid rise of an industry that first
reached 1,000 megawatts of production in 2004. By
the end of 2009, a?|
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PHOTOVOLTAIC EXTERNALIZED SOLAR
COSTS

The rising popularity of solar energy can be tied to
its falling costs. Just in the last decade, PV module
prices have fallen by about 90 percent. This was
thanks to economies of scale along the entire
supply chain, following the rapid growth in
manufacturing capacity and several waves of
manufacturing innovation driven by large Asian
producers

Definition of External costs. An external cost occurs

m “ when producing or consuming a good or service
! | imposes a cost (negative effect) upon a third party.

VN If there are external costs in consuming a good
‘ (negative externalities), the social costs will be

L bt greater than the private cost. The existence of
external costs can lead to market failure.

the services. This cost model was created with input
from the PV O& M Working Group of researchers
and industry, sponsored by U.S. Department of
Energy (DOE) Solar Energy Technologies Office
(SETO) 2016-2018. The PV O& M Cost model was
developed initially as a Microsoft Excel spreadsheet
and subsequently published as an on-line
application by Sunspec
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PHOTOVOLTAIC EXTERNALIZED SOLAR
COSTS

Solar panel costs over time. Believe it or not, solar
panel installations are cheaper than ever. Ten years
ago, a residential photovoltaic system would cost
more than $50,000. According to price data from the
National Renewable Energy Laboratory, prices have
dropped by over 60% since 2010! Despite being
cheaper, the technology has only gotten

Externalized costs favor nonrenewable energy 4.
Limited consumer knowledge and understanding.
New Technologies-There are some, -Uses solar
energy without mechanical devices -Natural lighting
and heating >> Heat water tank >> a?|

WORKING PRINCIPLE

Externalized costs are costs generated by

" o] producers but carried by society as a whole. For
™ *" . example, a factory may pollute water by dumping
LN . waste in the river without paying for it. Fifty

kilometers downstream, the local government has to
clean the water to use it as drinking water. Those
costs are caused by the factory, but the factory does
not
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PHOTOVOLTAIC EXTERNALIZED SOLAR
COSTS

Externalized costs- subsidies for fossil fuels,
pollution 4. Limited consumer knowledge and
understanding. hydropower - constantly supplied by
hydrologic cycle Solar Energy. sources and supply-
passive solar technology uses solar energies
without mechanical devices a?|

J
~11J

externalized costs are often especially
because they show up after a lag time. actual.
externalities are costs that can be positive or

negative. taxes, environmental or health side
effects. the two types of externalities in paying for
food. 6.4%.

Over a seven-year period, decline in PV costs
outpaced decline in value; by 2017, market, health,

" T— | and climate benefits outweighed the cost of PV
2 systems. The social costs of air pollution are largely

"externalized," that is, they are mostly unaccounted
for in electricity markets. But they can be quantified
using statistical methods, so
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PHOTOVOLTAIC EXTERNALIZED SOLAR
COSTS

externalized. Burning of fossil fuels results in air
pollution that causes illness. Thisisa(n)
cost. ecosystem disruption. Solar energy that does
not use mechanical devicesis __ solar
technology. Wind farms. Clusters of wind turbines
are knownas ___ . Geothermal. What type of

renewable energy does not use the sun as its

|

I ]
N
"

Discussion of solar photovoltaic systems, modules,
the solar energy business, solar power production,
utility-scale, commercial rooftop, residential, off-grid
systems and more. Solar photovoltaic technology is
one of the great developments of the modern age.
Improvements to design and cost reductions
continue to take place.

r = Solar Panel Yield or Efficiency (%) = 19% = 0.19
H = Annual Average Solar Radiation (shadings not
g L_U, 117 included) = 1825 sq. m PR = Performance ratio,
| Bl L0 .
| coefficient for losses (range between 0.5 and 0.9,
default value= 0.75) = 0.75 Therefore, E= 2, 37,

e— —T 21,000 x 0.19 x 1825 x 0.75 Hence, annual solar
I’ | e " energy output of a photovoltaic system
| B SN
|
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PHOTOVOLTAIC EXTERNALIZED SOLAR
COSTS

Focusing on solar energy allows us to compare the
potential of food production using microbes against
contemporary agriculture on an even playing field,
since both technologies rely on the same primary
resources (i.e., land, sunlight, water, and fertilizers).
SCP could become more economically viable if the

externalized costs linked to
CONTAINER
TYPE ENERGY
!. STORAGE SYSTEM
= e

To truly understand the economics and make a valid
comparison, the cost of electricity must be
"levelized" by considering externalized costs on all
energy sources. In addition to fossil fuel, this
includes subsidies for renewables, biofuels,
hydropower, and nuclear, all of which have some
degree of externalized costs.

We found that the private cost of end-of-life (EoL)
management of the c-Si PV module is USD 6.7/m2
and much of this cost is from transporting (USD
3.3/m2) and landfilling (USD 3.1/m2), while the
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PHOTOVOLTAIC EXTERNALIZED SOLAR
COSTS

4 This is partly because we are now paying for the

| WP“ externalized costs of burning fossil fuels decades
ago. Onshore wind and utility solar are still the
cheapest if you look at LCOE metrics, which take
into account that the solar panel will only produce
an average of 15-25% of its nameplate capacity

over a 24h period.

Solar energy is the most affordable and
fastest-growing source of new electricity, Certainly,
more Americans and businesses take advantage of
clean energy as its costs reduce significantly. (1)
The Solar Energy Technologies Office (SETO), part
of the DOE funds research in the field intending to
improve the reliability, affordability and

Consider again the example of pollution. Social
costs grow with the level of pollution, which
increases in tandem with production levels, so
goods with negative externalities are overproduced
when only private costs are considered in decisions
and not costs incurred by others. To minimize social
costs would lead to lower production levels.
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PHOTOVOLTAIC EXTERNALIZED SOLAR
COSTS

Estimated costs of externalities by country (top
panel) and fuel source (bottom panel) in in billions of
US$2018. Solar PV and thermal falls in the middle
around 15 c/kWh, Coal (25.4 c/kwh) and nuclear
(21.1 c/kwh) become uneconomical and the two
most expensive forms of energy on the market.
Including their social costs rules them
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