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« IPCC, 2021: Summary for Policymakers. In: Climate Change 2021: The Physical Science Basis. Contribution of Working Group | to the Sixth Assessment
Report of the Intergovernmental Panel on Climate Change; https://www.ipcc.ch/report/sixth-assessment-report-working-group-i/
+ https://zerotracker.net/ (2023/11)
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LONG WAVES OF INNOVATION

The theory of innovation cycles was developed by
economist Joseph Schumpeter who coined the term
‘creative destruction’ in 1942, FIFTH

Schumpeter examined the role of innovation in WAVE
relation to long-wave business cycles.

Source: MIT Economics
REBRAER - BRIEE (Josheph Schumpeter) R FOURTH WAVE

IR EEAERE - B 1942 IR T TRIEMHIR

—§; THETAFERETEBRPOED © | ro wave

Clean tech

SECOND WAVE

FIRST WAVE
/ % Electricity Petrochemicals
. Chemicals Electronics
Water power Steam power
Internal- Aviation
@ Textiles Rail . combustion S

Iron @ Steel engine
60 YEARS 55 YEARS 50 YEARS 40 YEARS | 30 YEARS

1785 1845 1900 1950 1990 2020
i &Z : https://licensing.visualcapitalist.com/product/long-waves-the-history-of-innovation-cycles/ Soutoe: Edslrahiinetitute
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Frost & Sullivan 2 Ekpk =00 KBUIER 5 :
1016 R EIRIRKGSEEER

SR HEL k& Environment & Sustainability

- {LESHBZE Chemical Hydrogen Carriers

- =REM High-Temperature Electrolysis

IRV EIRIER T Physicochemical Carbon Capture
BERIAR Power-to-liquid

ﬁb,,\iﬁiﬁ}ﬁﬁ$¥ Energy & Utilities

/’Yﬂiﬁ@&ﬁ?ﬁ ittt Next-Generation Lithium-Iron-Phosphate Batteries
NS (IZBES) Pink Hydrogen

T 282 E R4 Process Heat Electrification

INBYFEAR YA FENE Small Modular Reactors

$Ef 7=tk Sodium-lon Batteries

EREHBY-KPERESE tE Tandem Solar Cells

Frost & Sullivan (2024).Top 50 Emerging Technologies: 2024 Edition- Technologies poised to transform the future of organizations.
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new green cost-effective carbon capture, long-duration
energy direct air capture utilization, and energy storage
technologies removal and smart grids
technologies
SEEN .
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low-carbon innovative transforming
hydrogen artificial agriculture and
applications intelligence and food systems
and economy smart with low-
technologies carbon
productions

« WEF (2023/06). These new technologies will accelerate the transition to net zero. https://www.weforum.org/agenda/2023/06/these-new-technologies-will-accelerate-the-transition-to-net-zero/

*  McKinsey (2021/10). Innovating to net zero: An executive’ s guide to climate technology. https://www.mckinsey.com/capabilities/sustainability/our-insights/innovating-to-net-zero-an-executives-

guide-to-climate-technology

11



SEER

S FHE/2HAREFIAF EEE

Science EuropelESSEGMEENTEIEEIEI TERAIEI R HY A T 5T AR,
HEHEERZ2ARNAGERISHEFRKEXFE, HIZHT
Greening ResearchgJiff. <,

BN A= (European University Association)igH AKEE4R G iERY
BEF R AHEEREB(green public procurement)fR GEETH
Z,

= B i 33 B € 2 (DFG) 12 X Sustainability Guide for Research
Processes, 5|EffRABEHREEHBEFTRZEZHITIBIEESTEE

WO BEY mER. EERRAHE. S RNER=ER G,

HEHSSFHE R SREIASHEIREKE, HEWR. HE. 17
BEANRIFTE), WEEXKBHESEE(USR), BEittpitEL A KERES
{E, HEISSFRHARMEER,

ik

» https://scienceeurope.org/our-priorities/greening-research/
+ https://www.eua.eu/our-work/expert-voices/the-green-transition-at-universities-public-procurement-as-a-powerful-tool.html
» https://www.dfg.de/en/basics-topics/developments-within-the-research-system/sustainability-guide-for-research-processes
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