Energy and Land Use:
A contribution to the UNCCD Global Land Outlook

Lead author: Uwe R. Fritsche, IINAS
Co-Authors:
Goran Berndes, Chalmers University, Sweden
Annette L. Cowie, New South Wales Department of Primary Industries, Australia
Virginia H. Dale & Keith L. Kline, ORNL, USA
Francis X. Johnson, Stockholm Environment Institute (SEI)
Hans Langeveld, Biomass Research, Netherlands
Navin Sharma, ICRAF; Helen Watson, KwaZulu-Natal University, South Africa
Jeremy Woods, Imperial College London, UK

Presenting author: Francis X. Johnson, SEI
Land and Poverty Conference 2018: Land Governance in an Interconnected World
March 19-23, 2018, World Bank, Washington, DC

%@m mm |INAS

B www.iinas.org




Introduction

e UN-CCD Global Land Outlook:
several background/working papers https://global-land-

outlook.squarespace.com/working-papers-1/#working-papers

 Land and Energy Paper:
Overview of current knowledge, discuss
interlinkages, outlook for integrated policies

* Key issues and results of the paper are presented
 Full paper:

https://global-land-outlook.squarespace.com/s/Energy-and-Land-
Use U Fritsche-t9tw.pdf
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Land Use Intensity of Energy

Land use intensity [m2/MWh]

Product Primary energy source u.s. u.s. EU UNEPY)  Typical®)
data?) data®) data®)

Nuclear 0.1 0.1 1.0 0.1

Natural gas 1.0 03 0.1 02 0.2

Coal Underground 0.6 0.2 0.2 0.2

Surface ("open-cast”) 8.2 0.2 0.4 15.0 5.0

Renewables | Wind 1.3 1.0 0.7 0.3 1.0

Electricity Geothermal 5.1 2.5 0.3 25
Hydropower (large dams) 16.9 4.1 35 3.3 10

Solar photovoltaic 15.0 0.3 8.7 13.0 10

FS)g:E;r— concentrated solar 19.3 78 14.0 15

Biomass (from crops) 810 13 450 500

Fossil ol 0.6 0.1 0.4

Biofuels Corn (maize) 237 220 230

Sugarcane (from juice) 274 239 250

Liquid Fuel Sugarcane (residue) 0.1
Soybean 296 479 400

Es{l)lg:gge, short rotation 565 410 500

Cellulose, residue 0.10 0.1

Source: Own compilation. Note that data include land use for spacing and from upstream life cycles (e.g., mining).

S E I a) Trainar et al. (2016); b) Fthenakis and Kim (2009); c) INAS (2017}; d) UNEP (2016); e) own estimate for unspecified region -

wm |INAS

B www.iinas.org

(i.e., generic).




Overview of land-use intensities of hydroelectric systems

Annual
Inundated area Land use intensity

Country generation
[km?] [m2/MWh,_]

[TWh,]

Brazil, Paraguay 91.7 1157 12.6
Three Gorges China 79.9 853 10.7

Churchill Falls Canada 30.8 4816 156.4

Cahora Bassa Mozambique, Zimbabwe 15.8 2048 129.6

Tajikistan 11.4 62 5.4
Sysenvatnet Norway 4.8 11 2.3

Manapouri New Zealand 33 133 40.3

C
wn

Davis Bor 1.1 99 90.0

Source: own compilation based on Scherer & Pfister (2016)
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Opportunities for Bioenergy-Water-Land Synergies

Short or Long-rotation Woody Timber
1. Woody Residues/Thinnings

(fire control, reguilation of seasonal water flows)
Rainwater i
2 Forest @Ml ? Evapotranspiration
| — Expansion o
| ’ evaporation
- - ) 4. Perennial Grass/SRC .
Annual Food Crop (runoff, leaching, erosion
3. Agricultural Residues and flooding  jmm——m——————
Prod v Wat d N? BlU control) LIn'N;gallr:.‘.&r'n'Fo!nalt:yt:IP] evaporation
o mnﬂﬂ roductive Waler and Nutrient Use | Nutrient Recycla e
Maf.:f?,t e ; ,rr | { f Bioenergy Facility
A ‘ . ‘r o 7 washing, hydrolysis
(Fertilizer Inputs)— = 2 NN “f ¥ / \ fermentation, cooli
Nulrient/salt Nutrient Surface:;un{:l’f [
{Irrigation) mobilization storage . DW |
(carbon accumulation Nutrient Leaching \ 6. wﬂg.;s*
- I ‘I ll
| nllm-gt_:n fixation) ]|' intrient tecycie)
Soil moisture —=——359Page—» \
|
Mineral Nutrients Surface Water :
iphosphate (Rivers, Lakes...) To other basin
potassium) T ¢ recharge < l = or to ocean
Ecosystem
Services

Source: Berndes et al. (2015).
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Sustainable biomass and bioenergy standards
and certification

Regional level (EU)

International National

Environment :
_ UN conventions
and Climate e.g. CBD, FC & Biod[versity
Strategies
orest processes C& —
i YoTartary FLEGT, EU Forest @
= harvesting 5"’“‘-‘8?
guidelines omase
Forest \roluntarv EU MS Forest
o guidelines mobillzatlon Policies
guidelines
Bioenergy Voluntaiy: EU Brazil:
Tool certification RED (for Agroecological
a schemes: biofuels) __ Zoning
- Biofuels WWF/W d bioenergy
rnn it (liquid biofuels L=
ecard and/or woody “EURED I N
- Woody bio- bicenergy) l proposal (all | /£U MS woody bionergy
energy FAO woodfuel C&l \ bicenergy) , \cegulations: BE, NL, UK
. . Responsible Responsible U MSE Timber
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procuremen processe
- CFS VGTT —
Financing —_— Financing institutions safeguards e

SEI
~

Source: Iriarte et al. (2015).

Color Key: < Voluntary > Mandatory
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Prevalence of Land Use Planning
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Source: World Bank (2017).
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Land Degradation Neutrality and SDGs

1.1 Eradicate extreme poverty

1.2 Halve % people in poverty 1.1 End hunger, ensure access to food
1.4 Ensure equal rights to resources, ownership over land 7.2 End all forms of malnutririon
1.5 Build resilience, reduce vulnerability 2.3 Double agricubture productivity and incomes

2.4 Ensure sustainable food production systems

19 M
&=

15.1 Ensure conservation of ecosystems and their services
6.1 Achieve access 1o safe drinking water for all

15.2 Promote sustainable management of forests

154 Ensure consarvation of mountain acosystems fi.4 Increase water-se effiency

15.5 Reduce deyradation of natural habita 6.5 Implement integrated water resources management
15.8 Reduce impact of invasive alien spedies .6 Protect and restore water related ecosystems

15.9 Integrate ccosystem and biodiversity values in policy

13.1 Strengthen resilience to dimate-related hazards
13.2 Integrate climate change measures in policy

Source: Akhtar-Schuster et al. (2017)

SEI mm IINAS

B www.iinas.org




Way Ahead...

Agenda-setting

Institutional co-ordination
& actor cooperation

Integration into | "
b existing policies & institutions ¢4

| | ~_Creation of new policies & institutions

-4 Increasing intensity of political intervention

Source: Fritsche et al. (2015).
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Conclusions (1)

e Land use for renewables can be significant; adequate planning & integrative
strategies are essential. Among renewables, wind and geothermal lowest;
solar and hydro moderate; dedicated bioenergy is highest.

 Land use requirements for non-renewables are low but the negative effects
of fossil fuel extraction on landscapes and ecosystems are more severe.

e Dedicated bioenergy systems may require 10-50x as much land as other
renewables, whereas wastes/residues require almost no additional land.
Co-products also reduce effective land required.

*  RE mini/micro-grids can foster rural electrification, improve agriculture
and food processing, and benefit rural land use, businesses and livelihoods.

e Bioenergy requires integration into the landscape (e.g., agroforestry,
intercropping) to ensure land use efficiency

e Bioenergy from degraded land (with sustainability safeguards) is key for
LDN = economic incentives and regulation needed
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Conclusions (2)

* Governance of sustainable land use remains fragmented in
terms of public and private sector policies, and the integration
of energy into land use policies is inadequate

e The 2030 SDG timeframe and aim of decarbonizing global
energy by 2050 requires that knowledge and research of land-
energy links be improved

* Private sector needs clear signals and guidance to include the
land issues (IEA Bioenergy Roadmap)

* Financing institutions (WB, GEF, GCF, bilateral donors...)
should develop projects and programs that integrate land and
energy and implement sustainability standards that reflect
potentials of sustainable bioenergy and other renewables
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DISCLAIMER

The designations employed and the presentation of material in this information product do nat imply the exprassion of any
opinion whatspaver an the part of the United Nations Corvention to Combat Desertification (UNCCD] or the Intemational
Renewable Enargy Agency (IRENA) concerning the legal or development status of any country, temtory, city or area or of Its
autharities, or concarning the delimitation of its frontiers ar boundaries. The mention of specific companses or products of
manufacturers, whather or not these have been patentad, does not Imply that these have been endorsed or recommended by
LUNCED or IRENA In preferanca to others of a similar nature that are not mentioned. The views expressed In this Information
product are those of the authors or contributors and do not necessarily reflact the wiews or policles of UNCCD or IRENA or thelr

membears.
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