ESMT
BERLIN

From electricity access to appliances to impacts
on development

A taxonomy of business models
along the Multi-Tier Framework

i e — — o — —

Dr. Jens Weinmann

Novermber 2019




ESMT
BERLIN

Energy transformation 1.0 — 3.0: Triggers and regulatory framework

Industrialized countries

Energy transformation 1.0 Energy transformation 2.0 Energy transformation 3.0

Grid-based and connected Partially autonomous Fully autonomous

= Promoting renewables /
environmental incentives

= Adding flexibility in supply / demand

= |ndustrial policy with objective to

i} - : : -
ST R e e e svsalien Competitiveness of technologies without subsidies

Developing countries

Grid-based and connected Micro-grid / partially connected Off-grid

= Conventional (previously desired) development path
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Energy transformation 1.0 — 3.0: Evolution of business models

Energy transformation 1.0 Energy transformation 2.0 Energy transformation 3.0

Grid-based and connected Partially autonomous Fully autonomous

New asset ownership models

New service & operating models

Business models

New platform models
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“Civic” power is the market leader in renewable energies — German
energy incumbents have entered the market too late

Ownership of renewable energy capacity (2016)

power providers:
10.3%

others:
1.0%

g J’!’; :“:.:{if*—the “big four”

% private individuals: ——== < power providers:
31.5% 5.4 %

2

s total:

- 100.3 GW,, investment

§ funds/banks:
8 13.4%

% il project firms:

: e 16.4%

% |ndustr1.r

13.4%

*Source: trend:research (12/2017)
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As of 30 September 2019, there are over 2.2 million PV installations in
Australia, with a combined capacity of over 13.9 gigawatts

Australian PV installations since April 2001: total capacity (kW)

2019-09
Reporied installed capacity (KW): 13,904 863 ®

Estimated installed capacity (kW): 13 986 870
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Source: Australian PV Institute (2019)
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The transformation

As of 30 September 2019, there are over 2.2 million PV installations in
Australia, with a combined capacity of over 13.9 gigawatts

FY capacity by pasteode

P densidy by LGA

PV capacity by LGA

M density by stade eleciorate

Y capacity by stele electorate

Source: Australian PV Institute (2019)
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Energy cooperatives leveraged subsidies and invested around €1.2 bnin
community power plants

888 energy cooperatives in Germany (2013) Distribution of actual shareholdings per member (€)
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C | > 2%
Biomass, wind energy, hydro power ogeneration o |

80to 500 501to 1,001to 3,00l1to 6,001to >09,001

1,000 3,000 6,000 9,000
Grid operations

= More than 130,000 members — 90 percent of them private citizens

5% Distribution . ici
=  Community power plants meet the annual electricity needs

43% Other services (e.g. consulting) of 160,000 households

Construction
Solar

Source: Agentur flr erneuerbare Energien (2014), Bioenergy village Jihnde (2014), Federal Ministry of Food and Agriculture (2014)
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Renewable energy crowd-funding enables bottom-up participation
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SOLshare: Enabling energy access with micro-grids in Bangladesh

The SOLbox

s|ghare®

W (]
Dr. Sebastian Groh -2 %4 L S h a re

(1) (2)

B2C B2B
TrahS«’:\C'fi_On fee SOLbox sold to partner
(shared with POs) organizations
Grid management Local production Local field operations team
for POs facilities in Dhaka, providing technical support

Bangladesh

Source: SOLshare (2018)



SOLshare: Leveraging solar home systems to create a bottom-up grid

G
Dr. Sebastian Groh 5 Cj LS h a re
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®
Micro-grids

Plug-and-play technology ﬁj .
of the SOLbox allows the

trading network to grow
dynamically from the
‘bottom-up’ as more users
connect over time

d561

[T_&]

S A
FIle

®
Integration with the
rural electricity grid

Last-mile power distribution
infrastructure, metered at a
single, central location,
operating in island mode
when the grid is unavailable

Source: SOLshare (2018)
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Power Ledger: Peer-to-peer trading with Blockchain as decentralized
transaction technology
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! \ ! y Y/ y
=0 EeT Toal el ool (el el

am |

P2P transaction Daily fixed supply
fees charge as service
provider for real estate
developers and
independent power
producers

Gen Y Housing Project City of Fremantle

Source: Power Ledger (2018)
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With Power Ledger, the first energy token sale took place

D Jervam Gomedy | b Gt wins B ¢

POWER{
TOKEN GEMERATIO M EVENT

Source: Power Ledger (2018)
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Energy transformation 1.0 — 3.0: Evolution of business models

Energy transformation 1.0 Energy transformation 2.0 Energy transformation 3.0

New asset ownership models: From central to crowdfunding

Financed by subsidies _ . Financed by ICOs
. Financed by market-based mechanisms i . . B8]
= |ndividuals (prosumers) i _ (Initial Coin Offerings) i
. = Online crowdfunding . =
= Energy associations = Cryptocurrencies

New service & operating models
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Envio Systems: A low-cost solution for retrofitting commercial buildings

Reza Alaghehband

Johnson I

Contrs
SIEMENS

Schneider
chneide

envio
(©) S

@ Hardware-as-a-service model

(Em ww
600.000

-
MARKETSIZ wes 10.600.000

Source: Envio Systems (2017)
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Timo Leukefeld offers an autonomous residential house in Germany

PV collector (58 m?) | | y
-
Solar thermal collector (46 m?) 70,A) 2
thermal energy
autonomy

- 100% ™

electric energy autonomy

Ayl 9.3 m?long-term J I3
Leukefeld storage tank e o
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162 m? living l
space

Electric battery (56 kWh,
Lead, cost ~€250/kWh)
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e |
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Leasing contract for electric

vehicle, incl. charging e month

Sources: Timo Leukefeld (2016), http://www.solarthermalworld.org/content/germany-independent-energy-utilities (2011), Michael Léwa/FAZ (2011); Sonnenhaus-Institut (2016)
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Solarkiosk: Social enterprise with a grid-independent off-the-shelf

architecture solution
Batteries @ c@

SHIP FLAT-PACKED WITH  IMPLEMENTED IN 3 DAYS
2 MONTHS LEAD-TIME 8% 4 FEOPLE ANYWHERE
I THE WiHLD

&) Eh

LO%W MAINTEMNACE PORTABLE DESIGN FOR
RELOCATION WHENEVER

Steel walls with
integrated

ventilation

SDLAR ;3': \ so_ckets
KIOSK 27/

LGFS NECESSARY
Kriickeberg
n
\# : ¥
T Dtk o f
Business hub and 5 Movie theater &
water purification Refugee camp ' assembly hall

i ﬂaﬁﬁ‘% B el

§ Health center § Communication hub

Source: Solarkiosk
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Solarkiosk: Social enterprise with a grid-independent off-the-shelf
architecture solution

SOLAR §i\ L ==
I'(I D‘S K @j@,}' Botswana

Lars

Kriickeberg :

Sold to or co-
branded with
corporate partners

Rented to local
operators

Source: Solarkiosk
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Energy transformation 1.0 — 3.0: Evolution of business models

Energy transformation 1.0 Energy transformation 2.0 Energy transformation 3.0

New asset ownership models: From central to crowdfunding

Financed by subsidies ) ) Financed by ICOs
. Financed by market-based mechanisms i . . B8]
= Individuals (prosumers) , , (Initial Coin Offerings) 3
. = Online crowdfunding . =
= Energy associations = Cryptocurrencies
9
Q . .
-8 New service & operating models: From bundled to autonomous ops
£ ; Bundled services ;
"M " Energy performance contracting . Autonomous operations
$ ] e ] e gy Bl g -
.E L] E-I'T‘.;_ ;ﬂ - __:.::_ st!r_nnlz_'.-'l:r'\-' L] T il
é LIl (@ MeteoViva = Leukefeld * Apple Headquarters |

New platform models
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Next Kraftwerke operates a platform for demand response and virtual

A“ = Naoyt

power plants

-

Sales: 619 million euros (2018) “-:,,:rﬁ=
\ , - Volume of Power Trading: 12.1 TWh (2018) .
me | l‘kT} g h' P 4 Units: 8,100 (2019) -~

Networked Capacity: 7,100 MW (2019)

Eﬁ p_ NG
NEXT BOX | % F+€ g

With 3,100 MW, Next Kraftwerke is the
largest trader of solar power in
Germany

Source: Next Kraftwerke (2019)



Energy platform models based on

EWF - Blockchain platform for energy services
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ETIBLOGG - Energy Trading vla Blockchain-Technology in

the LOcal Green Grid
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Energy transformation 1.0 — 3.0: Evolution of business models
— what competencies are needed?

Energy transformation 1.0 Energy transformation 2.0 Energy transformation 3.0

New asset ownership models: From central to crowdfunding

Financed by subsidies ) ) Financed by ICOs
. Financed by market-based mechanisms i . . B8]
= Individuals (prosumers) , , (Initial Coin Offerings) 3
. = Online crowdfunding . =
= Energy associations = Cryptocurrencies
D
Q . .
-8 New service & operating models: From bundled to autonomous ops
£ Bundled services
"M " Energy performance contracting : Autonomous operations
8 u TN % i &y
c ol 'I'-;iﬂ - ..:'::.sur_.r.lz_'_-'ljl"-' B giosK
é Sl @)MeteoViva = Leukefeld * Apple Headquarters |

New platform models: From aggregators to open platforms

= Peer-to-peer platforms

= Power exchanges " Aggregators (e.g Blockchain-based)

- eeX = Demand response ;
E-u-"uf__ (7 BEstars hd ﬂ'
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Business models of energy transformation 2.0 and 3.0 are introduced
with more and more momentum

America
99.1 GW
Africa
3.1 GW
i oo
2.1 GW
30 GW .
Oceania
4.8 GW %
5.1 GW

Wind o Solar Photovoltaic o Cumulative Capacity (incl. 2015) -@— Capacity additions in 2015

Source: Company websites and IRENA‘s RENEWABLE CAPACITY STATISTICS 2016
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Business models of energy transformation 2.0 and 3.0 are introduced
with more and more momentum
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Analysis: Six core characteristics of new business models

in the energy transformation

o

Fe

g
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Expertise in digitalization

(4)

Technology leads and
product innovation

Financing and enabling
of asset ownership

Partnerships and
bundled services

Platforms/ ecosystems
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Upcoming book to analyze
governance and business model
innovation on a global scale

Free for download at ubiquity press

Ghristoph Burger + Antony Frogoatt

Catherine Mitchell » Jens Weinmann g Sge s Contents
MRS ® |ntroduction: The rise of decentralized renewable energy
generation

= Regulatory and policy incentives — establishing governance
of decentralized energy systems

— Country analysis: Australia, China, Denmark, Germany,
India, Italy, California and New York

= Business models beyond subsidies — which core competencies
are needed?

— Case analysis: Envio Systems, Timo Leukefeld, Entelios,
SOLshare, Mobisol, Solarkiosk, Power Ledger

= The three phases of the energy transformation — top-down
and bottom-up

= Global game changer — leading the future
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