Lincoln University Agrivoltaics project

Dr Shannon Page
Prof. Wim de Koning

Assoc. Prof. Amber Parker

Assoc. Prof. Clive Kaiser

Dr Pieter-Willem Hendriks




ey







AR YV

- b



‘Renewable Energy A ,Ressgrch and’ Educa-onal

=N e SRS Students
n{@hm agrlvoltalcs Dy ‘,

. S—— — — —

t;afes the potential for mt g c
nd -use to advance a sustama |

're for pe@me and planet iy o7 e B
‘\.r«—a | o, &




[ ” {/ l‘ q‘ '\m\\\\\ A il

AR




Roof top Solar — 637 kW, 712 MWh ~ 100 houses
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High value agrivoltaics
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Agrivoltaics

High value agrivoltaics
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Hghwaltage transmisson lines
Solar Farm
Capacity
<5 MW
® 5-10MW
® 10-5MV
® f0.100MW
® 100MW

Class1-113 MW

Class 4 —
1,775 MW

Class 3 —
1,106 MW

8,500MW by 2027 — 13,000 ha
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value of PV + Agriculture > value of PV or Agriculture alone
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(Page S. et al 2024)
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High value agrivoltaics

4.5m — 7 rows of panels closest to Springs road 0

or
5.1m - remaining 7 rows of panels /

14.2m

A

v



High value agrivoltaics

14.2m

A
v



High value agrivoltaics

14.2m

A

v



High value agrivoltaics

Total ground insolation
(% of open field)
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High value agrivoltaics

Vi----"mates beneath the panels (b) Hot-summer Mediterranean (., Humid Subtropical
(a) ntercept -14.62 Intercept -10.91
: Slope: -0.0951 Siope: -0.2764
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High value agrivoltaics :
Rotational crops

y  Brassicas
\ e cereales

e vegetables
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Installed solar energy capacity
G IObaI co ntext Cumulative installed solar capacity, measured in gigawatts (GW).

World
1,000 GW

Solar

* 5.5% of global total generation (2023)
e 24% growth rate

* wind at 8%, with a growth rate of 7%

The transition (fossil fuels 70% of global GHG)
* Fossil electricity = Solar (and other renewables)
* Fossil heat and transport = electrified heat and transport

China

Some results thus far
* Fossil fuel car sales peaked in 2017
e Global fossil fuel demand for industry peaked in 2014,
and in buildings in 2018 India

Brazil

Most global air pollutants peaked between 1990 - 2021 Spain

/—/ Mexico
f:ﬁ Chile

© 2000 2005 ravasy; 2015 2020 2022

Data source: International Renewable Energy Agency (2023) OurWorldinData.org/renewable-energy | CC BY

(Our World in Data 2023, 2022, Rocky Mountain Institute 2024 )




(Wei et al. 2025 under review)

Climate Type

Tropical Rainforest (Af)
Tropical Savanna (Aw)
Hot Semi-and (BSh)

Cold Semi-and (BSk)
Hot Desert (BWh)

" Cold Desert (BWkK)
Humid Subtropical (Cfa)
Temperate Oceanic (Cfb)
Hot-summer Mediterranean (Csa)

Warm-summer Mediterranean (Csb)
Subtropical Highland (Cwb)
Warm-summer Continental (Dsb)

)



Useful contacts around this project:

Wim.deKoning@lincoln.ac.nz --- Meaningful Partnerships
Shannon.Page@lincoln.ac.nz -- Renewable Energy
Clive.Kaiser@lincoln.ac.nz --- Horticulture
Amber.Parker@lincoln.ac.nz --- Viticulture
Tom.Maxwell@lincoln.ac.nz --- Fodder/Pasture
Naomi.Wells@lincoln.ac.nz --- Water quality

Peter. Almond@lincoln.ac.nz --- Soil Science
Lauren.Waller@lincoln.ac.nz --- Agroecology

Pieter-Willem.Hendrik@lincoln.ac.nz --- Agronomy
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