, Towards a Sustainable Bioeconomy:
IEA Bioenergy

Insights from GBEP, IEA Bioenergy and how the SDGs can

guide the development of bioeconomy
' Jkresentation at the conference “Bioeconomy and its trade-offs
: # Yatowards meeting the Paris Agreement and the SDGs”
Nov 19, 2019 @ INSA, Toulouse
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Uwe R. Fritsche
Scientific Director, IINAS

IEA Bioenergy Task 40 Deployment Leader
& Task 45 Sustainability Co-Lead
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IEA Bioenergy, also known as the Technology Collaboration Programme (TCP) for a Programme of Research, Development and Demonstration on Bioenergy,

functions within a Framework created by the International Energy Agency (IEA). Views, findings and publications of IEA Bioenergy do not necessarily represent the
Enelgy' Technology . . N R .
Network views or policies of the IEA Secretariat or of its individual Member countries.



>
o0
—
)
<
Q
2
A
<
=a
[—

SDGs: all countries are “developing”

GOOD HEALTH QUALITY GENDER
EDUCATION EQUALITY

NO ZER0

POVERTY HUNGER AND WELL-BEING

e

INDUSTRY, INNOVATION 10 REDUGED
ANDINFRASTRUGTURE INEI]UALI]IES

Tvpdit

DECENT WORK AND
ECONOMIC GROWTH AII]G!]III[INIT[S

il EL Eéa

14 LIFE 15 LIFE 16 PEACE, JUSTICE 17 PARTNERSHIPS
BELOW WATER ON LAND AND STRONG FORTHE GOALS
INSTITUTIONS
we

13 oo

Source: https://sustainabledevelopment.un.org/sdgs
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CLEAN WATER
AND SANITATION

;-Iﬂ.‘il TION
AND PRO |

SUSTAINABLE
DEVELOPMENT

GELIALS

SDGs = normative framework to operationalize

sustainability of land and biomass use
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Biomass: the stuff of life

Agriculture

a -- —_— T
@ Ao
e Ttcen Blnmaterlals 1P Ll
E l E - /
& ’ R T .’
z 4
@«
o
w0
@ Waste
c »,
=3 - managment
@ s
& Food
=3 Industry
S
@
g
a | biogas f
=< | treatment, s
(2]
g
V7]
SVO, biodiesel,
—  ethanol,
biogas (CNG)
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Forestry

-
,
*

o

Wood, Pulp &
Paper,
Furniture

Industry

sje|led ‘sdiyo poom :4yS + sanpisal }sa10)

saw dust,
chips, pellets
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DG Key wording Driver Safe-

15 out of 17 SDGs are T — -

directly or indirectly linked e
to biomass, especially

Ensure healthy lives and promote well-being for all at all ages [+ (k]

.‘.?".._ Ensure inclusive and aquitable quality education and promaote lifelong
learning opportunities for all

Achieve gender equality and empower all women and girls (+] 1~

Ensure availability and sustainable management of water and sanitation for

e 2 (food & agriculture)

all A, 1
* 3 (health) and 6 (water) - Iesesne—— |
7 (energy) S
*  8(growth, employment)
e 11 (cities) I ——————
* 12 (consumption & prod.) e oo rcn s |
* 13(climate change) s e

sustainable development

e 15 (forests, land)

Protect, restore and promote sustainable use of terrestrial ecosystems,
sustainably manage forests, combat desertification, and halt and reverse v ¥
land degradation and halt biodiversity loss

B provide access to justice for all and build effective, accountable and inclusiee (]
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SDG links indicate tradeoffs

strengthen the means of implementation and revitalise the global

" W
partnarship for sustainable developmant 1 =1

Source: own elaborotion based on SDKP (2015). Bold text: S0 related to energy; (¥') = partially relevant

Source: http://iinas.org/tl_files/iinas/downloads/bio/IINAS_IFEU_ 2018 _Linkages SDGs_and_GSIs.pdf
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600 global energy system
(excludes food, feed, fiber)
500 gas
m oil
H coal
M bioenergy

3

non-bio renewables

W nuclear

global biomass for
human activities
(includes bioenergy)

Primary Energy Equivalent [EJ]
[ 5]
8 8

wood (energy)

_ B wood (material)

100
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feed (grazing)
m food & feed
m all fibers
0 ]
all biomass energy only

Source: IINAS calculation
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Competing uses of biomass B o
POTENTIALS DEMAND SECTORS
Biomass cultivation (=land) Heat
Biogenic residuals Power
Wind, water, etc. Motorised transport

Food & Feed

Raw materials

GOALS /CONSTRAINTS

Nature conservation
Climate change mitigation
Security of supply
Employment
Costs
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Be aware of trade-offs —most of all: go for positive ones
(AKA synergies)




Bioeconomy: Global Scenario 2050 .= [INAS
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30 V4 Biomass substitution
4
/ [ ] Renewable energy
- 7
o5 /=S 7 Solar fugls
7] Solar chemicals
20 Biomass demand
/ [l siofueis
15 L [ Bioeneray
. e B [ Materil use
U
. = Sl O
10 [ Plant-oased food
Biomass supply

o | i ] wood
> I:;:; [ Grazed biomass
50 | m B EEENE ...
3 2011 2050 2050 2050 2011 Low 2050 2050 2050 2050 arvested anricstural b

Base Low BAU High biomass  BAU bio- bio-based high growth — [ Harvested agricufural biomass

QC:) supply based high low pressure
@) I I 1 ]
E Biomass supply Biomass demand
<E Nova (2015) Global bioeconomy in the conflict between biomass supply and demand. nova paper #7. Hiirth
] www.bio-based.eu/nova-papers
—
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Color Key:

Need to harmonize sustainability requirements
across sectors

International Regional level (EU) National
Environment ) _ U Resource
. UN conventions NLBI Forests EU Bioeconomy Efficienc
and Climate e.g. CBD, FCCC & Biodiversity i
. Roadmap
Strategies
orest processes C&l A FLEGT, EU Forest
harvesting Strategy
Several guidelines
Forestry voluntary S EU MS Forest
guidelines Voluntary forest mo (Ii 'Zlfa ion Policies
certification schemes gUIdenines
i FAO-UNEP -
Bioenergy UN Energy il EU Brazil:
Tool certification RED (for Agroecological
schemes: biofuels) zoning
- Biofuels bioenergy
(liquid biofuels T~
and/or woody ,’EU REDII
- WOOCI\/ bio- bioenergy) | proposal (all : U MS woody bionergy
\ bioenergy) , \cegulations: BE, NL, UK
. energy SO g , NL,
L . . Responsible Responsible @ EU MS: Timbe!’
Q Biomaterials purchasing cultivation areas procurement polices
c (&procurement) processe
Q  — CFS VGTT —
o o Financin - Financing institutions safeguards _—
Y
e
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=~GBEP BRI

GBEP Sustainability Indicators

WORKING TOGETHER FOR SUSTAINABLE DEVELOPMENT

About GBEP | Programme of Work | Toolkit |Virtual library | Events |News |Links |Login |FAQs |Contact Us

Global Bioenergy Partnership

* History
Purpose and
Functions

Partners and Membership

The Partnership brings together public decision-makers, representatives of the private sector
and civil society as well as international agencies with expertise in bioenergy.

* GBEP structure

|
mm |INAS

. International Institute
for Sustainability Analysis
and Strategy

Environmental pillar Social pillar

9. Allocation and tenure of
land for new bioenergy
production

1. Life-cycle GHG emissions

@ PARTNERS

Economic pillar

17. Productivity

@ OBSERVERS

10. Price and supply of a
national food basket

2. Soil quality

18. Net energy balance

12. Jobs in the biocenergy
sector

4. Emissions of non-GHG air
pollutants, including air toxics

OB IRENA

13. Change in unpaid time
spent by women and children
collecting biomass

FAD bre - UEMOA

5. Water use and efficiency

- . 17 ] =y 3. Harvest levels of wood .
@ IDB Q@} o 1) 11. Change in income 19. Gross value added
oot 3 ey 9 A | | resources
! T D A 20. Change in consumption of

fossil fuels and traditional use
of biomass

21. Training and re-
qualification of the workforce

noen e gef

14. Bioenergy used to expand
access to modern energy
services

6. Water quality

22. Energy diversity

15. Change in mortality and
burden of disease attributable
to indoor smoke

7. Biological diversity in the
landscape

8. Land use and land-use change
related to bioenergy feedstock
production

16. Incidence of occupational
injury, illness and fatalities

23. Infrastructure and
logistics for distribution of
bioenergy

24. Capacity and flexibility of
use of bioenergy
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ifeu — Instivut fir Energle- und
Umnweltforschung Heldelberg GmbH

Tablel Overall synopsis of the results of GBEP indicators applied in Germany — state and trend

ENV 50C ECO
1 a 9 17
2 > 9.1 > 17.1 >
1 3 5.2 3> 172 »
. 31 > 10 > 173 A
Update of the Implementation report of = = 1 = a
the GBEP Indicators for Sustainable 33 > 1 > 18
. - nd . 4 11.2 > 18.1 A
Bioenergy in Germany — 2" Reporting ™ = o — >
432 > 121 a 133 FJ
A German contribution accompanying the 43 > 12.2 > 184 A
Working Group on Capacity Building (WGCB) of the 4.4 A 123 > 19 >
Global Bioenergy Partnership (GBEP) 45 a 12.4 > 20
5 125 > 20.1a A
>\ on behalf of the Federal Ministry for Economic Affairs and 513 = 16 e 2016
bD Energy (BMWi) in cooperation with the 5512 : 2':;:; 5
< Federal Ministry of Food and Agriculture (BMEL) p "
QJ 6.1 > 241 A
C: 52 > 242 7
QJ 7
O 7.1 A
o y=i Heidelberg, Darmstadt, Berlin 72
m Oktober 2019 ?'; Cad '\ ‘ i
< 8.1 2
82 a3
m 8.3a >
— 33 d Global Bmcnergv Partnership
8.3c A
8.3d A
8.4 L]
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Engaging in national and a s 1INAS o
international activities on ¢ L e
implementing the SDGs to

inform a bout Op po rtu N ities Linkages between the Sustainable Development Goals (SDGs)

and the GBEP Sustainability Indictors for Bioenergy (GSI)

of GSI work and data (issue
. Technical Paper for the GBEP Task Force on Sustainability
for GBEP TFS and Secretariat) o

prepared for

Discuss proxies for GSls that ~GBEP

@ Could Su pport SDG Tier I" Global Bioenergy Partnership

qg) d isc u SS i o n Uwe R Fritsc::;al’;l:i:: Eppler, INAS

Q) Horst Fehrenbach & Jurgen Giegrich, IFEU
o 2 d b

" Your comments and ,sl.,.m Y

é suggestions are welcome! =

(S

Dar dt, Berlin, Heidelberg, November 2017
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supply: Utrecht workshop May 23

and Strategy

* Improve Understanding among
bioeconomy & land use actors and
across sectors by mutual learning ” comriimpssiainaily

in biomass supply chains
for the bioeconomy
ary and conclusi EA Bi

* Foster good practice examples and
approaches providing positive SDG
contributions as part of future
deployment of bioenergy within a
sustainable bioeconomy

* Aligning the variety of

IEA Bioenergy

(international) approaches and
initiatives, and initiate joint
activities as follow-up

More info:
https://www.ieabioenergy.com/publications/ws24-governing-sustainability-in-biomass-supply-chains-for-the-bioeconomy/
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https://www.ieabioenergy.com/publications/ws24-governing-sustainability-in-biomass-supply-chains-for-the-bioeconomy/

. . . u
International contributors to sustainable mm |INAS
bioeconomy governance S e e

and Strategy

&) OECD

OB RENA

Food and Agriculture
) Organization of the
United Nations

Various country
activities, e.g. AR, BR,
DE, FR, ID, MY, NL, SE.. g

=~ GBEP

Global Bioenergy Partnership

Cofuture platform
i RSB, ISCC,

FSC etc.

(Governance of)
Bioenergy within the
) broader bioeconomy

To be involved (among others):

@ THE WORLD BANK 4 UN Ol 77 International [EEZZSN
bl ({110 Laour

GREEN v

‘N} CLIMATE environment RS ZNeEENIFNI)
() European Bank gef
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Y UNITED NATIONS
N\, FOUNDATION

¢
JUIFAD

for Reconstruction and Development
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|
Governing sustainability in land use mm |INAS
. International Insti

and biomass supply: Key issues

and Strategy

* Operationalize governance of sustainable
land & biomass use, incl. food/feed (“practical
indicators & proxies” = Task 45 project)

* Creating trust through good governance for
sustainable bioeconomy and land use,
including bioenergy

* International collaboration, especially
financing institutions
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Landscape of relevant “hi-level” organizations

/RN T,

V \a’ . . - -
v hy -

Correantion tg Comibst
Dusartihication

(national) governments, but also:

voa 2 Y Sy N\
V1 NITED NATIONS ‘“' C\ * ENERILY ] SWATUNARLE D& YRLOPMENT
Yo rousmarion. N2 2/ (JUCN GREENPEACE B oA, | oumomsssrwosc
-A;]/ PN g L0 \ 2 \ —

WiCso  WCRE wer ol
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Who “governs“?

T

N, International
V l]:h bour

J’r E1r"=m*at|u n

od and Agriculture Organization
of the United Nations

environment

1 ‘."'b ~ FOR A BETTER URBAN FUTURE
f - Unite< Nations Development “h‘ - -
\ .. Programme ,’ - -
~.. b - Y, WORLD
- METEOROLOGICAL
T ORGANIZATION
w— -_--"'"-... | ,,
DY UNITED NATIONS ~s " m~
( \&@p INDUSTRIAL DEVELOPMENT ORGANIZATION ) ( U
n.. i - - ’
- ] L -

---—_——-——————

_— oy - -~
Y Umted Nations ""-

Regional Commissions

. UN@HABITAT

|
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% =links established
¢~ > =links to be made
¢

-—
—

— 2 =tobe considered

o —
(ﬂ,‘. -

@ ICAO

l = INTERNATIONAL l
\ @ MARITIME Y 4
N ORGANIZATION _g

¥

y -

ﬁ""-—-—-‘"’
N ——

- "'"--.‘

W UNITED NATIONS conreaence on
TRADE AND DEVELOPMENT

OSPERITY FOR ALL

J
@ THE WORLD BANK I
\

-
‘ - -
— -y -~
’L./ ~
&, WORLD TRADE *
ORGANIZATION

‘\
-~ - —_——‘"

The UN System (regional level)

= Ec-(.).nﬁn:icinlm_lsio_r: f.?r..-’}f“-;"" ECA Economic Commission for Africa ’, \ "
.--""'"'"-- - ECE Economic Commissionfor Europe 4,., ‘n
A ~a s ral **\ ECLAC Economic Commissionfor Latin America and the Caribbe RE
‘ ‘? UNEEE ( # ESCAP Economic and Social Commissionfor Asia and the Pacific \\ EqSJI]EWA ,’ ‘\ ECLAC Il
Se——— ESCWA Economicand Social Commissionfor Western Asia o J, - 7

-
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Who “governs“?
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Organizations related to sustainable bioeconomy governance

@»OECD ‘ iea Egzgﬁa

®®IRENA
REND

4

~GBEP

Global Bioenergy Partnership

v

(Governance of)
Bioenergy within
the broader
bioeconomy

[N
L )
L )
L )

Food and Agriculture

0 Organization of the

United Nations

Member countries

I+) Canada
I Czech Republic
¢ am Denmark
L 4 &= Estonia
== Finland
I DFrance
BB Germany

Energy) Technology
Network

Association countries

= Greece wm Poland & Brazil
= Hungary BB Portugal &8 China
I Direland & Slovak Republic = India
1 Ditaly & Spain == donesia
@ Japan T Sweden (afeEe
'®: Korea E3 switzerland = Singapore
== Luxembourg = The Netherlands 5= South Africa
B Mexico Turkey = Thailand
@B New Zealand S8 United Kingdom
= Norway ®E United States

Cross-Cutting ‘ clLydAd P

End-Use: Buildings
End-Use: Electricity

..
L 4
L 4
L 4
L 4
L 4
..
L 4

L 4 ...
v

Cofuture platform

End-Use: Industry - |etS
End-Use: Transport - {‘:5’“

‘6n-¥

Fossil Fuels =) @iﬂﬂﬂhﬂ

Fusion Power

Renewable Energy - 5 ® @ !ca prgLodsu

IEA Bioenergy


https://www.iea.org/tcp/cross-cutting/
https://www.iea.org/tcp/end-use-buildings/
https://www.iea.org/tcp/end-use-electricity/
https://www.iea.org/tcp/end-use-industry/
https://www.iea.org/tcp/end-use-transport/
https://www.iea.org/tcp/fossilfuels/
https://www.iea.org/tcp/fusionpower/
https://www.iea.org/tcp/renewables/
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Sustainable Bioeconomy: a vision

Key role for biorefineries across sectors

Sustainable food systems
(protein, fibers etc. for food
& feed; organic farming,
agroforestry, aquaculture,
balanced diets, reduced
losses)
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and Strategy

Sustainable supply of bio-
materials based on
feedstocks from forestry,
marginal/degraded land,
re-use of biogenic
residues/wastes

A4

Sustainable supply of
bioenergy (agroforestry,
intercropping,
marginal/degraded land,
biogenic residues and
wastes

AV

A

Global food security, secure land tenure
Regional/local employment and value added (rural development)
Sustainable production in agriculture, fishery and forestry
Reduction of food losses, recycling of wastes (circularity)
Conservation of ecosystem services (biodiversity, C sequestration,

K recreation, soil fertility, water...)

~

/




>
o0
—
)
<
Q
2
A
<
=a
[—

Beyond UNECE: A sustainable African mm TINAS

bioeconomy?

Image: Grand Mursille Verte

http://www.thegef.org/gef/video/great_green_wall

A

. International Institute
for Sustainability Analysis
and Strategy

New cultivation systems —e.g.
agroforestry - enrich biodiversity
(but no invasive species)

Bioenergy in waste water
management

Income from landscape/habitat
management residues for
bioenergy

Rural development + access to
modern energy can reduce
deforestation pressure

Reduce land competition —
restore land, inter-cropping.
Example: green walls.



for Sustainability Analysis

It always seems impossible
until it’s done

Nelson Mandela
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..My motto:

for Sustainability Analysis

If you want to go fast,
go alone.

If you want to go far,
go together
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African Proverb
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Thanks for your attention! e

More information:
http://task40.ieabioenergy.com
http://task45.ieabioenergy.com
http://itp-sustainable.ieabioenergy.com

.
For comments & contact: | gf..w in %B’be’?ergy
. * € Em

ND Bj €roj
uf@iinas.org el W’O?bco e ngmg

http://linas.orq



http://itp-sustainable.ieabioenergy.com/
http://task45.ieabioenergy.com/
http://itp-sustainable.ieabioenergy.com/
mailto:uf@iinas.org
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