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GDP growth vs. growth of CO2 emissions dw .
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GDP vs. CO2 Emissions dv

= Economicdevelopment/activity desirable for most countries
= But we needless CO2 emissions
=  Wanted: As much economic output per unit of emissions as possible

kg CO,
const. PPP S

= Avariabletolookatis Carbon intensity: Emissions per unit of GDP, [

= Decarbonization rate:the rate by which carbon intensity is falling
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GDP vs. CO2 Emissions e ]
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GDP growth vs. Decarbonization rate dv
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Kaya Identity: World economy
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GDP growth vs. Decarbonization rate: Europe < ]
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Kaya Identity over the decades: Germany dw
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Kaya Identity: UK, France, Italy, Spain d‘” P
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Kaya Identity: US, Canada, Japan, Australia dw e
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CO, intensity by sector

» Sectoral CO, intensity = CO, equiv. by sector/GVA by sector
(for 2017)

= Datasources:
» GVA by Sector (ISICRev. 4): OECD STAN database
» CO2 by Sector (ISICRev. 4): OECD Air Emission Accounts
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THE WORLD ECONOMY

COZ intenSity by Sector: Germany @KlELNSTTUTEFOR
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CO, intensity by sector: Big 4 euro area countries

Similar sectoral CO2 intensity in
different economies
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Carbon intensity by sector 2017 (kg CO2 / €)
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Growth vs. CO, intensity by sector: Germany

Growth vs. carbon intensity by sector: Germany
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= X-Axis: log. CO, Intensity 2017

= Y-Axis: GVA growth 2000-2017

=  Bubblesize: GVA

>> Sectors with low CO, intensity have
been engines of growth!

Missing here: household emissions for
mobility and heating
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Growth vs. CO, intensity by sector: Germany

Avg. Growth in Value Added, 2000-2017 (%)
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Growth vs. CO, intensity by sector: Germany e ]

Growth vs. carbon intensity by sector: Germany
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Growth vs. CO, intensity by sector: France d’w

Growth vs. carbon intensity by sector: France

= Bubblesize relative to CO2

5
Information & Comm. (J)
° !
4 Pharmaceuticals (C21) Air Transport (H91)
o
3
°Reta|l Trade (G4T)
M Health & Social ™ Land
o Work(Q) R : Transport Chemical
2 o c26 Real Estate (L) (149 products (C20)
Finance & p
Insurance (K) Jp—
Basic metal (C24)
Warehousing
1 (H52) Adnﬁﬁﬁratw?ahd \.é\iﬂn;c:&z‘Paper( 16-18)
S0l so @ Rubbér & -
W&p Plastics(C22) Water, Sewerage, Agriculture (A)
EUUCEF C a5 Waste (E)
Other services (S) C2B ; Qther non-metallic

mineral pr. (C23)

oCuke & Petrol

S Ca1-32 : Electricity, Gas, Products (C19)
3 Steam (D)

Construct\on (F)v:

-

o

. Motar Vehicles (C29)
Textlles_gC13—15)

Electr. Equipment (C27)

Avg. Growth in Value Added, 2000-2017 (%)
! o

3 @ Senvices * 153
& Manufacturing
@ Utilities
4 @ Construction :
@ Agriculture ' Mining (B)
@ Mining Total .
-5 economy:
0,01 0,1 0,23 1 10

Log scale: Carbon intensity of value added 2017 (kg CO2/ €)

AIECE | Long Term Group: CO2 vs. GDP

KIEL INSTITUTE FOR
THE WORLD ECONOMY

24



Growth vs. CO, intensity by sector:

Avg. Growth in Value Added, 2000-2017 (%)

Growth vs. carbon intensity by sector: France
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Growth vs. CO, intensity by sector: Italy dﬁm

Growth vs. carbon intensity by sector: Italy - BU bble Size relative tO GVA
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Growth vs. CO, intensity by sector: Spain

Avg. Growth in Value Added, 2000-2017 (%)

Growth vs. carbon intensity by sector: Spain
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Growth vs. CO, intensity by sector:

5

Growth vs. carbon intensity by sector: UK
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Decarbonization and its effect on GDP growth dw

On the one hand:
= Onlyfew sectors are responsible for the bulk of emissions

=  Growth in advanced economies primarily took place in low-carbon sectors

" Inthe past, we haveseen economic growth in combination with a declinein
energy consumption and emissions

>> There will still be GDP growth

AIECE | Long Term Group: CO2 vs. GDP
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Decarbonization and its effect on GDP growth pfw e
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On the other hand:
= Aformerly free resource (the atmosphere) will be restricted / costly to use.

= Cheap fossil fuels have to be replaced by energy sources that require much
more land area, capital, technological knowledge

= Green investments: The current capital stock will be replaced by a new low-
carbon capital stock, which offers basically the same economic output (mobility,
heating, living). It is much more energy-efficient, but there is no relevant
buildup of production capacity from these investments.

=  Manyeconomicresources will have to be channeledinto the transitionto a low-
carbon economy (capital, R&D, engineers, workers, political capital). There are
opportunity costs to that (e.g. less R&D for other purposes, lower TFP growth).

>> Decarbonizationis probably not a growth strategy.

AIECE | Long Term Group: CO2 vs. GDP 30
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Questions?

Ulrich Stolzenburg
Research Center
Business Cycles and Growth

ulrich.stolzenburg@ifw-kiel.de
"] @StolzenburgUli

] @kielinstitute #KielKG106
www.ifw-kiel.de
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Capital stock: structure and depreciation d’w

(a) Abgéinge vom Anlagevermégen im Jahr 2020 in Relation zum
Bestand am Jahresende 2019 in %
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(b) Anteile der Vermégensarten am Bruttoanlagevermaégen
im Jahr 2020 in %

EWohnbauten B Hochbauten (Nichtwohngebéude)
Tiefbauten (Sonstige Bauten) = Maschinen und Geréte!
B Fahrzeuge Geistiges Eigentum

m Nutztiere und Nutzpflanzungen
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