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Economic value and market implications

A Economic Value

I Values (plural) the moral principles and beliefs or accepted
standards of a person or social group

I the desirability of a thing, often in respect of some property such as
usefulness or exchangeability; worth, merit, or importance

I an amount, especially a material or monetary one, considered
to be a fair exchange in return for a thing; reasonable or
equivalent return; satisfaction" + valueformoneyn

A Market value

I An amount considered to be a fair exchange in return for a thing
between parties transacting through market arrangements
A Ideally, good alignment b/n economic and market value
In practice, often challenging given economic uncertainties,
market realities; certainly challenging in electricity industry



Value of PV within an electricity industry

A Electricity industry economics complex

I Value derives from flows of desired energy services to diverse
consumers, requiring timely delivery of power of acceptable quality,
to where needed through asset intensive dedicated network and
generation infrastructure, with major env. and social externalities,
positive and negative, in dynamic, only partially predictable context

AEl ectricity 6designerdo mar ke

I also inherently complex and incomplete in matching economics with
commerci al 0signal sdé to mar ket p

A PV economics complex

I Highly capital intensive cost assets with a complex supply chain,
highly variable and somewhat unpredictable operating
characteristics, very scalable hence wide range of locational and
potential stakeholder opportunities, low environmental impacts

A PV a poor, fit with current electricity market arrangements



PVos economic value
A how much PV

I assessment on margin only goes so far, high penetrations harder
A sourced through what supply chain

I both commodity and service stages, quality can vary greatly

A installed in what manner and where
I including orientation and tilt, quality of site selection and installation
I location dependent performance, potential network costs or benefits

A and then how operated
I opportunities to cause or help address operational challenges
A in what particular electricity industry context
I climate, nature of demand, other generation sources and options

A and with respect to which broader societal objectives
I including economic development, social and environmental outcomes
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‘has now arrived i growth trend worldwide

« 177 GW installed worldwide at the end of 2014
* PV penetration levels growing worldwide (+38.7 GW in 2014)

« 20 countries with installed PV capacity of more than 1 GW
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/ penetrations now having industry-wide
‘jmpacts IN some States, particularly SA

(eg. Estimate of PV contribution to electricity demand by State, 5 October 2014)
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PV supply chain, deployed costs in Australia

Ve

A Now only very limited module and BOS manufacturing
A Relatively low-cost residential installation costs by world-wide standards

Price Evolution of PV Panels and Systems
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Table 8: Cost breakdown for a residential PV system — Australian Dollars (AUD)

Cost category

Average (AUD/W)

Module 0,77
Inverter 0,33
Other (racking, wiring) 0,21
Installation 0,35
Customer Acquisition 0,08
Profit 0,36
Other (permitting, contracting, financing) 0,04
Subtotal Hardware 1,31
Subtotal Soft costs 0,83
Total 2,14

(APVl, PV in AUStI’a”a, 2015)Table 16: Estimated PV-related labour places in 2014

Category/Size Typical applications and brief details Current prices per W Research and development (not
OFF-GRID Up to 1 kW Water pumps, lighting, remote homes AUD 9-AUD 15 . . e1op 400
including companies)
Pastoral systems AUD 7,50/W ~ Manufacturing of products 20
OFF-GRID >1 kW AUD 11/W throughout the PV value chain
Telecommunications / mining power systems AUD 22/W — from feedstock to systems,
ep Y AUD 60+/W including company R&D
Grid-connected Rooftop up to . . -
. ) Residential AUD 1,95 Distributors of PV products 200
10_ kW (residential) System and installation 10.500
Grid-connected Rooftop‘from Commercial rooftop AUD 1,78 companies
10 to 250 kW (commercial) Electricity utility businesses and 500
id- Roof t
Gbnd C(ler';rsel(::;d(‘ 30 to'pl) Larger rooftops AUD 1,80 governmen
s d'“ us r;a Other 3.000
Gric-conrected Siound- .
Sular fairins AUD 1,80
mounted above 1 MW lararms I Total 14.620
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Australian NEM 1 regulatory, commercial regimes
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Range of PV relevant market frameworks i

specific PV support, broader energy markets

€ Australia has tried pretty r
at some or other jurisdictional level; now RPS / Green Certificates

COMPETITIVE PPA, 1,1%
FEED-IN TARIFF THROUGH TENDER, 5,6%

INCENTIVIZED SELF-CONSUMPTION
OR NET-METERING, 16,0%

NON-INCENTIVIZED
SELF-CONSUMPTION, 0,2%

DIRECT SUBSIDIES OR TAX BREAKS, 16,1%

TRADING OF GREEN CERTIFICATES OR
SIMILAR RP5-BASED SCHEMES, 2,4%

FEED-IN TARIFF (FOR THE
ENTIRE PRODUCTION), 58,6%
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Utility PV value and market arrangements
A Energy
I Wholesale spot price varies over time depending on changing supply
and demand conditions, and uncertainties in these

I Dynamic spot price over 5 regions, average annual loss factors
applied for intra-regional Tx networks

I Future pricing through a range of derivative markets

I Utility PV required to participate in scheduling and spot market,
generally financed through derivative based PPAs

A Ancillary services (short-term frequency, voltage control)

I Eight FCAS markets for regulation and contingencies, tendered NCAS
with some efforts towards causer pays for both demand, generation

A Environmental

I No carbon price or other direct wholesale market intervention
PV generally offsetting gas or coal generation on margin

rUti lity PV support through separ:
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Operation of NEMOs |

AGL Nyngan Solar Plant Total Capacity: 102MW
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Variable but reasonable capacity factor

Weekly Capacity Factor (%) by Fuel Type from 1 Nov 2015 to 14 Feb 2016
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