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100% Renewables in 1 Generation

Sunday, 8/11 2017
Olof van der Gaag, director NVDE
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Goal NVDE: 100% renewable

2050: 100% renewable energy
- Heat
- Electricity L S




woe 1.000+ companies
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Cooperation in the clean energy sector:
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NVOe Bonn: UN climate change
conference

Next steps after 'Paris’



wuoe Sense of urgency

e * World Metereologists:
‘Hottest years since 1880: 2015, 2016,
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2.5.1 Aandeel hernieuwbare energie in bruto energetisch eindverbruik

2. NL: underperforming
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e Renewables 2016 (6%)

Verbruik van hernieuwbare energie naar energiebron =
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Ren. electricity 12.5%

Hernieuwbare elektriciteitsproductie in Nederland

12,5% van het jaarlijks elektriciteitsverbruik
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nvoe Forecast

van 4,4% naar 16,7%
Bedankt!
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Aandeel hernieuwbare energie in Nederland
bron: Nationale Energieverkenning 2017




W3 2. Energy agreement (2013)

Onder redactie van Dennis Bos,
Maurits Ebben en Henk te Velde

e Civil society: 40+ organisations »\ Ham;;’;ﬁ:;g
e 10 year: 4% -> 16% renewables B s

e 100 PJ efficiency in 2020




nvoe o
Subsidising renewables

e 2017: SDE+ €12 billion -> 15 year exploitation
* Open competition all techniques

* Fee on energybills (ODE)




W& SDE+ early *17: 45% Solar

Verdeling aangevraagd budget SDE+ voorjaar 2017 in % per categorie
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Highlight: offshore wind

* Predictability: Subsidies & Tenders
* Procedures: Perfectly organised

e Grid connection
e Costreduction 40% 2014 - 2024

Tabel 4.1- Aanbestedingspad wind op zee

2015 450 MW 2019
2016 600 MW 2020

2017 700 MW 201
2018 800 MW 2022
2019 900 MW 2023



woe  gucces offshore wind

e 2013:12,5 cent per kWh
(excl. grid, ~1,5 cent per kWh)

e 2016: 7,27 cent per kWh (Dong - Borssele)

e Early 2017: 5,45 cent per kWh (Shell, Eneco -
Borssele)

* Late 2017: free of subsidy?

—




NvOe Home-
production

* PV taxfree production/ consumptio
(salderen)

500.000 houses, payback time 7 years
* Heat: yearly investment subsidy €90 million
Solar Heat — Heatpump - Biomass

—



nvoe 3 ,
Energy cooperations

* Challenge: awareness & participation

@ totzal (eina 2016) @ piplin
120

2011 35 cooperations
2016 313 cooperations
50.000+ members (citizens)

100

40

-> need for structural ‘start-up’ support
-> improved ‘postcode arrangement’

20
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e 3. Next steps: up2 100%
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WV/el= . .
Political choices

Exit Obama legislation Sweden fossil-free 2045

NEDERLANDSE VERENIGING DUURZAME ENERGIE
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Accelerators

1. Long term targets, climate law

: ?_Q\BO
2. Taxing CO2 ¢ T P\X
3. Performance targets
4. Stable (declining) subsidies ==

5. Scaling up - "Kafka-free’ - ‘




4 party government
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Coalition Agreement

e -49% CO2 in 2030; maybe -55%
* Climate law & new climate-/ energy-agreement

* Minimum CO2-price €43/ ton in 2030

 Reforming ‘saldering’

* Pilots, innovation, capacity building: 4x 300 million €
e Coal phase out before 2030

* End of subsidy biomass in coal plants after 2024

e 20 Mton CCS, SDE+ funded (~ 1 billion per year)

—




Domein

Maatregelen

Industrie 1 Recycling
3 Procesefficiency
18 Afvang en opslag koolstofdioxide
Transport 15 Zuiniger banden, Europese normen, elektrische auto’s
2 Biobrandstoffen en maatregelen steden
Gebouwde 3 Optimalisatie energiegebruik kantoren
omgeving 2 Isolatie woningen, warmtenetten en warmtepompen
2 Zuiniger nieuwbouw
Elektriciteit 1 Zuiniger verlichting
12 Sluiten kolencentrales
2 Afvang en opslag koolstofdioxide in AVI's
4 Extra wind op zee
1 Extra zonne-energie
Landgebruik 1,5 Slimmer landgebruik
en landbouw 1 Minder methaanuitstoot
1 Kas als energiebron




Mvoe Impact assesment
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-> PBL: goal half within in reach ->~23% RE in 2030




W3 New energy-agreement

WORK
IIA&BII

BE NICE
TO PEOPLE

Frmmme
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4. Strengthening trends

“The best way
to predict
the future
is to
create it”

Abraham Lincoln

—




In Denmark and Germany, community
and public ow

A B R R

Securing independence
has never been easier.



nvde A lot to earn

Buying fossils:
Yearly 20 billion euro (NL)

McKinsey
We estimate that investing EUR 10 billion per year between 2020 and 2040 in a low-

thousands of jobs in the long run, with 45,000 installation jobs at minimum in the near term.




MO Jobs

Growth 10x faster than average
Challenge: finding skilled people

s © |d10i0i0iatetetateieeIRTRRARR 3005 - :
Photovoltaic » More Workers In Solar Than Fossil Fuel Power Generation
Liquid Biofuels @ W 1.724 Employment in energy generation by source in the U.S. in 2016
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China's Big Tipping Point
Within four years solar will be cheaper than coal

EmCoal M Onshorewind M Large solar farms

$100 per megawatt hour

Coal and solar benchmark 0

cross-over at $60/MWh
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Levelized cost of energy based on realized load factors (2016 real). Source: BNEF Bloombel‘g .

Declining costs

Electric Cars Will Win on Price
Falling banery prices undercut gasoline cars by mid-2020s

$45K
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Electric Car Costs:
W Battery

= Powertrain
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W2 Challenge: make it desirable
2

Commodity to -

Remarkability N s
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75¢ - $1.50
SERVICE

$2.00 - $5.00
EXPERIENCE

1¢ - 2¢
COMMODITY

source: Pine & Gilmore | “Experience Economy”




Moe Thnx!

We Can Do It!
%




