Solar In a Resllient Energy
Future

Consumer Motivations — Enabling Technologies, Trends, and Policies
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Price of a solar panel per watt Global solar panel installations

Falling Costs - :
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Government Incentives

Path to Grid Parity

Federal

State

Net Metering / Value of Sola
“Level Playing Field”
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HATICHAL RENEWABLE ENERGY LABORATORY

Multijunction Cells (2-terminal, monalithic)
LM = [attice matched

MM = metamorphic

IMM = inverted, matamorphic

¥ Three-junction {concentrator)

¥ Three-junction (nen-concentrator)

& Two-junction (concentrator)

A Two-junction (non-concentrator)

Bl Four-junction or mare (concentrator)

O Four-junction or more {non-concentrator)

Single-Junction GaAs
A Single crystal

A Concentrator

WV Thinilm crystal

Crystalline Si Cells

B Single crystal (concentrator)

B Single crystal (non-concentrator)
O Multicrystalline

® Sjlicon heterostructures (HIT)
V' Thin-film crystal

Thin-Film Technologies

© CIGS (concenirator)

® CIGS

O CdTe

O Amorphous SiH (stabilized)

Emerging PV
Dye-sensitized cells
Perovskite cells {not stabilized)
Organic cells (variaus types)
Organic tandem cells
Inorganic cells (CZTS5e)

<> Quantum dot cells
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Engaged Customers Demand More
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Customer Choice

« Climate & Environment
* Independence
» Resliliency
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Enablers

« Technology

Low Cost Modules

Smart Inverters

Storage & Vehicle to Grid (V2G)
* Finance

* Public Policy

WE POWER WHAT’S NEXT



I\VEHIEES

Strictly Grid Tied

Secure Power Supply

Hybrid Grid-tied with Battery Backup

Smart Hybrids
Self Consumption — Demand Response & Load Control
Time of Use Management
Demand Charge Reduction

Backup Power
Virtual Grids

WE POWER WHAT’S NEXT



Storage & V26
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« Tax Equity Investors

» Stable, Predictable Returns & 2
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PPA/ Lease
Municipal Bonds (PACE)
Community Solar / Crowdfunding
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Renewable Portfolio Standard

RPS Policies Exist in 29 States and DC
Apply to 55% of Total U.S. Retail Electricity Sales

WA: 15% by 2020 (8 MN: 26.5% by 2025 ME: 40% b}' 2017

MT: 15% by 2015 Xcel: 31.5% by 2020
NH: 24.8% by 2025

+ 10% VT: 75% by 203 :
g e ey 10 % By 0101 [V S B bl MA: 11.1% by 2009 +1%lyr
6 by - WI: 10% by 2015 [BINY: 30% by 2015 , (R 167 By 2079

5-25% by 2025 (other utilities) PA - T
_ /o DY -
NV: 25% by 2025 1A: 105 MW by 1999 [B\ 187725 5% by 2020 CT- 2% by 2020

ADE: 25% by 2025
IL: 25% by 2025 ||OH: 12.5% by 2026 =
L ..h DC: 20% by 2020

CO: 30% by 2020 (I0Us) MD: 20% by 2022

CA: 50% by 2030 ndhudehs el
R 0% by 2020 (nunis _- NC: 12.6% by 2021 (10Us)
- 10% by 2018 (Co-0ps : i
AZ: 15% by 2025 [INM: 20% by 2020 (10Us) o by 2018 {co-ops and munis)

10% by 2020 (co-ops)

: " Some load in RPS states
- fuaye SempX koS

_ obligations

Source: Berkeley Lab
Notes: Estimated retail sales subject fo RPS obligations accounts for any applicable exemptions. In addition to the RPS policies shown on

this map, voluntary renewable energy goals exist in a number of U.S. states, and both mandatory RPS policies and non-binding goals exist
among U.S. territories (Amencan Samoa, Guam, Puerto Rico, US Virgin Isfands)
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Market Correction

* Current Market Failures
Polluting for Free
Environmental Harm

» Correction Inevitable?

Price on Carbon

Pay to Pollute
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Residential
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Solar for Businesses
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Community Solar
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Utility Scale
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