How do household electricity consumption patterns change
after PV adoption?
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Daily electricity demand in New Zealand

Daily demand (GWh)
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Grey line shows historical demand based on 2015-2019 data
Blue line shows seven-day average
Data source: Electricity Authority



Recent global monthly mean CO,
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Source: National Oceanic and Atmospheric Administration (NOAA).



“It does look like CO, continues to increase at the
same rate as in previous years, which illustrates
that we need to make aggressive investments in
renewable energy sources to tackle our global
heating emergency.”

National Oceanic and Atmospheric Administration, 2020.



Solar generation in New Zealand

Solar thermal systems Solar PV systems



Solar electricity: How it works
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Source: Alternative Technology Association: Solar Electricity, 2017.




Solar capacity by sector
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Source: Energy in New Zealand 2020, Electricity Authority.



Solar capacity by sector (2)
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Source: Energy in New Zealand 2020, Electricity Authority.



Global installed solar PV by scenario

4000 Net Zero Emissions by 2050 Case

.........

1000 Sustainable Development Scenario

.....

Stated Policies Scenario

< I I I I
2010 2015 2020 2025 2030

Source: World Energy Outlook 2020, IEA.



Solar generation in NZ in 2050
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35

Remember... 0.13 TWhin 2019
22 TWhin 2050

I -> increase of 16,900%

Base scenario Mass-solar Peakers permitted Big South Roaring 40s

30

25

20

15

10

M Distributed Solar W Utility Solar

Source: The sun rises on a solar energy future, Transpower 2019, p. 13.



Solar and its challenges...
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How do electricity consumption patterns change
after the adoption of solar?

What impact does the adoption of solar have on
the local and national electricity grid?




Methodology

Additional literature

Systematic literature review

Keyword string

|dentifying research gap
(Future reports)



Results

N = 883 (Scopus = 64%, ProQuest = 33%, Google Scholar = 3%)

Number of publications after secondary screening: N = 25

Number of publications per year tends to increase in
recent years

Majority of study regions located in the northern
hemisphere (West Coast U.S., UK, Japan)




Results (2)

Findings are ambiguous...

01 Decrease in total electricity
consumption

Increase and decrease in total
electricity consumption over time

027 Unclear results




Results (3)

Reduction of 15% of .. .

. R Maximising/Minimising

initial consumption .
self-consumption

Darby (2006
A ) Sommerfeld et al. (2017)

“Reduced” electricity
consumption’

Rai & McAndrews
(2012)

I}eduction of 9.5% of
initial consumption
Borbely & Kerai (2014)

Threshold of
3,500kWh p.a.
Haas et al. (1999)




Results (4)

The ambiguity is caused by:
Self-reported vs. monitored data
The study size

The focus of the study

The study participants and their
environment




Where to from here?

How do these findings guide my research?

* Pursue a more holistic approach by
using self-reported (interviews)
and monitored (consumption) data

e Using two data sets from large
NZ energy companies

* Focus on how the changed
consumption pattern looks from
*the grid* perspective



Progress so far:

* Ethics application approved

e 22 interviews conducted (more planned)
e Data agreement signed

* Literature review in final stages

* Preliminary results (qualitative) indicate no change
in total consumption but the timing of activities




Preliminary data
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Preliminary data (2)

1000 -

500 -

Power (W)

-500 -

-1000 -

00:00:00

04:00:00

08:00:00

12:00:00
Time

— Grid impact

16:00:00

20:00:00

24:00:00



Thank you for your attention!




