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c per unit cost for the DC or AC components of the

PV system ($/kW) C F capacity factor . DC direct

current . degr age degradation factor to represent

the cumulative lost production over a multiyear

analysis period . dLCC differential of life cycle cost

($) dP differential of rated power capacity (kW), of

inverter in this example

This makes solar cells difficult to recycle, and if

these metals find its way to the soil or to water, then

it becomes hazards. Hence, it is important to

earmark certain costings in the overall projects

costings towards safe disposal of the solar panelsC

PDis. Life cycle costing of PV modules is totally

dependent on the quality of data or the 

Life cycle assessment of solar energy systems:

comparison of photovoltaic and water thermal

heater at domestic scale. Energy, 77 (2014), pp.

434-446. View PDF View article View in Scopus

Google Scholar. Desideri et al., 2012.  Life cycle

assessment of photovoltaic electricity generation.
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Static life cycle assessment is a mature and widely

used tool for quantifying the environmental

performance of a solar photovoltaic system. The

system's lifetime is estimated to last for 25 years but

there are cases that the whole system could

ultimately be ???

Renewable energy has become a major feature of

global energy transformation. The global scale of

photovoltaic (PV) power generation is expanding

and is expected to reach 4.6 terawatts by 2050,

accounting for 16 % of the world's total (Song et al.,

2021).For renewable energy and related

low-emission energy sectors, its domestic

investment in China is ???

Keywords: literature review; life cycle assessment

(LCA); photovoltaic system (PV); environmental

impacts; energy impacts; PV generations 1.

Introduction The solar photovoltaic (PV) market for

electricity generation has developed strongly in the

recent years. Based on last published data, 102.4

GW of grid-connected PV panels were installed
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In this chapter, brief insights into the life cycle

assessment (LCA) and environmental impacts of

solar PV systems will be given. To begin with, the

role of solar PV systems in the new energy sector

will be highlighted, considering the global scenario. 

Comparative life cycle assessment of end-of-life

silicon solar photovoltaic modules. Appl 

Previous life-cycle studies reported a wide range of

primary energy consumption for Si-PV modules.

Alsema reviewed such analyses from the 1990s and

found considerable variance between investigators

in their estimates of primary energy consumption

(Alsema, 2000).Normalized per m 2, the

researchers reported 2400???7600 MJ of primary

energy ???

Most the of applied perovskite research is focusing

on the enhancement of PCEs and long-term stability

for single junctions or tandems (7, 9,

14???19).However, a critical gap in the literature is

a critical assessment of the energy use and

environmental implications throughout the life cycle

of a module, which will be integral to the sustainable

development of such innovative technologies ().
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Life Cycle Inventories and Life Cycle Assessment of

Photovoltaic Systems, International Energy Agency

(IEA) PVPS Task 12, Report T12-04:2015. Updated

life cycle inventory data tables are provided in

section 3, with electronic versions available at here

and treeze Ltd ( under Publications). Note that not

all sections of this report have been 

from wind, solar photovoltaics, concentrating solar

power, biopower, geothermal, ocean energy,

hydropower, nuclear,  Published estimates of life

cycle GHG emissions for biomass, solar

(photovoltaics and concentrating solar power),

geothermal, hydropower, ocean, wind (land-based

and  Reflections on the Life Cycle Assessment

Harmonization 

Solar photovoltaic (PV) technology has been

established for 20 years as the most

environmentally friendly and sustainable means of

providing society's energy needs (Pearce

2002).Many studies have repeatedly demonstrated

the exemplary environmental performance of PV,

which summarized the life cycle assessment (LCA)

results of different types of solar PV ???
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N2 - Life Cycle Assessment (LCA) is a structured,

comprehensive method of quantifying material- and

energy-flows and their associated emissions caused

in the life cycle 1 of goods and services. The ISO

14040 and 14044 standards provide the framework

for LCA.

demand for solar PV panels increasing

progressively year after year, the volume of

decommissioned PV panels is supposed to rise too.

By 2030, the Asian economies, currently exhibiting

higher growth of solar PV, are collectively expected

to generate 55.8 MT of solar PV waste compared to

40.8 MT in Europe by 2040. Thus, ensuring that

energy 

The stages in a PV system's life cycle are illustrated

below (Fig. 1). Note the many stages before and

after the energy-producing portion of the life cycle.

Figure 1. Flow of life cycle stages for PV Systems In

conducting a life cycle assessment (LCA),

researchers quantify the energy, greenhouse gas

(GHG) emissions, and other impacts of each 
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The steady rise of solar photovoltaic (PV) power

generation forms a vital part of this global energy

transformation. In addition to fulfilling the Paris

Agreement, renewables are crucial to reduce air

pollution, improve health and well-being, and

provide affordable energy access worldwide.

solar PV by 2030 2 and would get about 10,700

GWh electricity annually from these distributed solar

PV systems. LIFE CYCLE ASSESSMENT OF

SOLAR PV SYSTEMS o Life cycle assessment

(LCA) is a cradle-to-grave analysis of environmental

impacts of a system. ESF researchers analyzed the

life cycle stages of solar PV systems including: ?1

raw materials''

A: Economic and Life Cycle Analysis of Photovoltaic

System in APEC Region towards Low-Carbon

Society, Solar Energy Research Institute (SERI), 

research within the photovoltaic technology, thin film

solar cells are most advance with the highest

preferable features. Despite that, the reach of this

technology is rather slow towards the
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The depletion of fossil fuel stocks and growing

demand for renewable energy have galvanized the

development of photovoltaic (PV) technologies 1

rst-generation solar cells, which have power 

Life cycle assessment (LCA) is a comprehensive

method used to investigate the environmental

impacts and energy use of a product throughout its

entire life cycle. For solar photovoltaic (PV)

technologies, LCA studies need to be conducted to

address environmental and energy issues and

foster the development of PV technologies in a

sustainable manner.

The life-cycle cumulative energy demand (CED) [6]

of a PV system is the sum total of the (renewable

and nonrenewable) primary energy harvested from

the geo-biosphere in order to supply the direct

energy (eg, fuels and electricity) and material (eg,

Si, metals and glass) inputs used in all its life-cycle

stages (excluding the solar energy 
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Single crystalline Si solar cells are considered for

the solar PV system and an evacuated glass tube

collector is considered for the solar thermal system

in this analysis. A life-cycle inventory (LCI) is

developed considering all inputs and outputs to

assess and compare the environmental impacts of

both systems for 16 impact indicators.

In a similar analysis [56], the authors conclude that

free-standing PV-T systems have a lower EPBT

than building-integrated PV-T. More recently, a life

cycle exergy analysis of three configurations of

nanofluids-based PV-T systems has been

performed, estimating the exergy PBT and CO 2

emissions avoided, and the results have been

compared with 

The life cycle assessment (LCA) of EOL PV

modules is becoming a hotspot. This study

summarizes the research framework and common

tools used in LCA and describes the C???Si PV

panel structure configuration and recycling technical

routes of PV modules.  Estimating direct climate

impacts of end-of-life solar photovoltaic recovery.

Sol. Energy 
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using CdTe and CIS solar cell modules. The life

cycle CO2 emissions are 15.6 and 16.5

g-CO2eq/kWh. Hynes [20] conducted life cycle

analysis on two types of CdTe  Life Cycle Analysis

of Solar PV System: A Review 187 requirements

were 992.52 and 1187.7 MJ/m2, respectively and

the corresponding EPBTs were 5???11 and 6???13

months, respectively 

2.1 Life-Cycle Analysis. LCA is a scientific approach

behind the decision and policy support for a product,

resources, or system. It is based on and conforms

to ISO 14040 and 14044 Standards 2006,

Transparency and Modern Relevance; thus, it is a

comprehensive and internationally standardised

method (Energy Commission 2018) (Fig. 12.2)

quantifies and ???

The Future of Solar Energy considers only the two

widely recognized classes of technologies for

converting solar energy into electricity ???

photovoltaics (PV) and concentrated solar power

(CSP), sometimes called solar thermal) ??? in their

current and plausible future forms.

(C) 2025 Solar Energy Resources 9 / 9 Web: https://www.gebroedersducaat.nl


