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Challenges and strategies for establishing a
rooftop photovoltaic system crowdsourced by
students and employees at Aarhus University
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Motivation

Solar photovoltaicsis really cheap!

Our students cannot be part of the energy
transition because they don’t own a house
or have large savings in the bank
European legislation includes energy

communities

Let’s crowdsource a PV system at the university!




Motivation

Let’s try the European legal concept of
“energy community” in 5 different countries!
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120 participants
100,000 EUR crowdsourced
98 kW rooftop installation

Statues and all learnings publicly
available at www.uef.dk

Every participant buys one or more
shares on the first year and gets paid
back every year (out of the electricity
sold to the university)
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http://www.uef.dk/

Challenge 1: Who belongs to the energy community?

“e-

Solar

coooperative

Universitetets
Energifallesskab

www.uef.dk

Most universities are public institutions subject to leqgislation that
prevents them from getting involved in economic activities that

differ from teaching and research.

We created an independent organization (solar cooperative) that

supplies electricity to the university.
Allowed by Danish legislation “self-consumption via third party”


http://www.uef.dk/

Challenge 2: Rules for share owners

Rules decided in public meetings

1 share = 120 EUR, affordable to students,
every year gets paid back from electricity sold,
equivalentto 109 W

900 shares

Maximum 5% shares per person

1 person = 1 vote

2 steps to buy shares (registration 13 EUR + 107 EUR)

Statues publicly available at www.uef.dk
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Chadllenge 3: Stakeholders management

Universities are large institutions without clear decision chains for novel ideas
Stakeholders: university director, lawyers, head of the department, head
procurement, facility management, climate strategy, company owning the
university building

Many meetings, patient, humor....




Challenge 4: Electricity Supply Agreement

Universities has electricity supply with big company based on hourly
University market electricity prices

Cooperative wants long-term fixed price to reduce risk

As a compromised, we signed a 2-years agreement on a fixed price

Solar
coooperative

Universitetets
Energifallesskab

www.uef.dk



http://www.uef.dk/

Challenge 5: Agreement to use the rooftop

Building owner differs from consumer

rents buildings from Building

University
We had to sign an agreement with the

building owner and include extra costs Iin
the cooperative business case (insurance,
commitment to remove and reinstall the PV
modules if the rooftop needs retrofitting)

coooperative

Universitetets
Energifallesskab

www.uef.dk



http://www.uef.dk/

Chadllenge 6: Sizing the installation

Consider available rooftop surface
Try to maximize self-consumption to
improve business model

el T3

Rboftop 25%

Get access to historical electricity
demand data or select >4 floor buildings

Get access to building documents for
statics calculation

(compatible with the target for
crowdfunding)

In our case 98 kW, assumed 85% self-consumption
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Challenge 7: Estimating costs

Estimating investment costs was easy ... ... Operation and Management was not
1.3 * Insurance during construction and operation
-O-DEA database . . .o
1.2 » Cost of opening and maintaining bank
contractors offers

S account
= « Cooperative operation (annual reporting to tax
2 . . . .
m T authority, generate invoices to sell electricity
S 09 and distribute revenues among shareowners)
E 0.8 * Leqgal consulting for setting up the cooperative
B . * Engineering consulting to evaluate building
> . . .
= statistics

0.6

2020 2025 2030 2035 2040 2045 2050

4% internal rate of return,
investment recovered in 10-15 years
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Chadllenge 8: Implementing the PV installation

2 rooftops: 98 kW in total

Static load change <5%, building permit not
needed

Delta east-west ballast system: lower weight
and lower wind load than south facing

Expected installation: June 2024

49 kKW monofacial
silicon solar cells
glass-backsheet modules

40 KW inverter ™

49 kW bifacial
silicon solar cells
glass-glass modules

40 KW inverter ™™
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Challenge 9: how to replicate this

We have made our statues and learnings publicly
available at www.uef.dk

If want energy communities to play a role in the
enerqgy transition, we need dedicated public
employees to support these processes.
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