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Table 1: Overview of the impacts of low-carbon technologies for electricity generation on climate, human health,
ecosystems and resources, comparing state of the art power plants at well-suited locations.

The reference is the current global mix, which has high impacts compared to the levels indicated in this table.

WIND Low GHG (++) Reduced particulate Bird and bat collisions (+=) High metal
exposure (++) e =) consumption (+=)
ﬁ;gzatg i:f_‘ﬂl;uced o Low eutrophication (=) Low water use (==)
Low direct land
use (==
PHOTOVOLTAICS  Low GHG [==) Low particulate matter (+=) Low eutrophication (+-)  High metal use (+=)
Low human toxicity (=) Low ecotoxicity (+-) High direct land
use for ground-
based systems (++)
CONCENTRATED Low GHG (==) Low particulate matter (=-) Concern about heat High water use (++)
SOLAR POWER Low human toxicity (=) e (+=) High land use (++)
Low eutrophication (+)
Low ecotoxicity (+-)
HYDROPOWER Low fossil GHG (++) Low air pollution Riparian habitat High water use
o ) impacts (=-) change (reservoir due to evaporation (+-)
High biogenic GHG
and downstream
from some dams == ) () High land use for
TESBIVOIrs (+=)
GEOTHERMAL Low fossil GHG (+-)  Air and water pollution Aguatic habitat High water use for
POWER Geogenic GHG for from ggnﬂum flow in change/pollution (+=) cooling (+=)
some sites (=)
some types (=+)
COALWITHCCS  Low GHG (++) Solvent-related High eutrophication  (++) Increased fossil
GASWITHCCS  Substantial fugitive EMISSIOns ==) Liigh ecotoxicity T i il bl L
methane emissions (==) High parficulate Limited CO,
Concern about O, matter (==) storage volume (++)
leakage -=)  High human toxicity (++)
KEY:
First symbaol (+) high agreement among studies (=) moderate agreement (-) low agreement
Second symbol (+) robust evidence (many studies) (=) medium evidence (=) limited evidence

UNEP-IRP: Green Energy Choice, The Benefits, Risks, and Trade-offs of Low-Carbon
Technologies for Electricity Production, Report of International Resources Panel, (2016)
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Bk BEREHEE) (Meg %) )
-6 -150

E#ﬂ 2010 2030 2050 2010 2030 2050
*BEMS: Building and Energy Management System
**ICT: Information and Communication Technology

UNEP-IRP: Green Energy Choice, The Environmental and Resource Implications of
Low-Carbon Technologies, Report of International Resources Panel, (2017).
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4x

30

H Hydrogen

Mt

m Electricity networks

EVs and battery storage

m Other low-carbon
power generation

Wind

m Solar PV

I[EA. All rights reserved.

Notes: Includes all minerals in the scope of this report, including chromium, copper, major battery metals (lithium, nickel, cobalt, manganese and graphite),
molybdenum, platinum group metals, zinc, REEs and others, but does not include steel and aluminium (see Annex for a full list of minerals). Mt = million tonnes.

ERT 2L —#E (IEA) (X 23E
IEA, World Energy Outlook Special Report, IEA Publications, 2021.
https://www.iea.org/reports/the-role-of-critical-minerals-in-clean-energy-transitions 16
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Growth in demand for selected minerals from clean energy technologies in 2040 relative to 2020 levels

Battery-related minerals Renewables- and network-related minerals
10
42
8
6
25
21
19 4 5
13 29 57
2.0 23
8 8 2 i 1.7 1.8
6 6
B a B -
STEPS SDS STEPS SDS STEPS SDS STEPS SDS STEPS SDS STEPS SDS STEPS SDS STEPS SDS STEPS SDS
Lithium Graphite Cobalt Nickel Manganese REEs Molybdenum Copper Silicon

I[EA. All rights reserved.

ERT 2L —#E (IEA) (X 23E
IEA, World Energy Outlook Special Report, IEA Publications, 2021.
https://www.iea.org/reports/the-role-of-critical-minerals-in-clean-energy-transitions 17
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