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SunPower At A Glance
Solar Technology and Energy Services Provider

e 2015 revenue >$2.5 billion « Record breaking solar cell and panel efficiency*
« >10,000 employees & )V partners e > 600 patents worldwide
e >6 GW solar PV deployed « Global diversity: homes to power plants

« Strategic investment by Total SA: #10, F500° « ~1,800 dealer partners worldwide

;SunPower holds the world-record large Silicon panel efficiency (21.4%). Green, M. A,, et. al. “Solar Cell Efficiency Tables (version 39),” Progress in Photovoltaics, 2013, vol. 21, p1-11
Source: 2013 Fortune 500 Global Ranking
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Residential Distributed Generation




Commercial Distributed Generation




Power Plants
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Lean Transformation Journey

e Our Transformation Framework

e Qur Results from 2011 — 2015
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1. What problem are we trying to solve?

Purpose: We change the way our world is powered.

Mission: a.k.a. “the work to be done”

Energy Cost Energy, Waste, Water Positive Impact on People
Carbon  Solar 2016 2019 2016 2019

Values: a.k.a. “our culture and how we conduct ourselves every day”

© 2016 Lean Enterprise Institute. All rights reserved.
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PURPOSE

PROCESS

We change the way our
world is powered

SunPower Production System
SPS

Enabling the controlled flow of value to the customer

SPC Core Processes Lean

What to Control Idea to Offering Lean Leadership

How to Control Market to Order Lean Fundamentals

Establish Control Order to Cash Kaizen

Verify Control Forecast to Delivery Heijunka

Ownership Design to Commission JIT: End to End Pull
Issue to Resolution Jidoka

Continuous Improvement
Sourcing to Payment

Customer
NPS, CSAT

Value Stream Maps, 5S, Quality, Problem Solving

(50)

o e
Mission
Energy Cost CO2/GHG+E/W/W Positive Impact on
People
Carbon Solar 2016 2019 2016 2019
Values

000G

Value Stream Map (VSM)

2. Process Improvement
Process, Site and End-to-End
Value Stream Map improvement
through:

-- extensive use of kaizens

-- problem solving

-- closed-loop learning

3. Capability Development
Team, Process, Site and Enterprise
Maturity Tracker:

-- Control

-- Flow

-- Engagement

-- Results

. © 2016 Lean Enterprise Institute. All rights reserved. 8




PURPOSE

PROCESS

We change the way our
world is powered

o e
Mission
Energy Cost CO2/GHG+E/W/W Positive Impact on
People
Carbon Solar 2016 2019 2016 2019
Values

000G

SunPower Production System
SPS

Enabling the controlled flow of value to the customer

SPC Core Processes Lean
What to Control Idea to Offering Lean Leadership
How to Control Market to Order Lean Fundamentals
Establish Control Order to Cash Kaizen
Verify Control Forecast to Delivery Heijunka
Ownership Design to Commission JIT: End to End Pull
Continuous Improvement Issue to Resolution Jidoka

Sourcing to Payment

Customer
NPS, CSAT
2 Value Stream Maps, 5S, Quality, Problem Solving

Value Stream Map (VSM)

Strategy Development & Deployment:
MYP, AOP, A3 & Key Initiatives
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4. Management System

Strategy Development: Multi-
Year Plan (MYP) & Objectives

Strategy Deployment: Annual
Operating Plan (AOP)

Deployed using A3 and
supported by compensable Key
Initiatives
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PURPOSE PROCESS PEOPLE

5. Basic Thinking, Mindset Innovation

e Culture wins over strategy every time

e Unlocking the potential of our people is a process

e We want people to do and be their very best

 Engaged, motivated, joyful people can solve any problem 5
_/ Development

5-Shifted: Being less bad is not the same as being good! Mea”i‘"p"se

Relationships &
Connection

Fair Treatment &
Safe Practices
Employee Welfare
© 2016 Lean Enterprise Institute. All rights reserved. 10




2015 Purpose, Process, People

PURPOSE

PROCESS

PEOPLE

We change the way our
world is powered

SunPower Production System

Innovation

Mission
Energy Cost COZ/GHGHE/W/W Positive Impacton
People
Carsen = oLe wme w0ie wo1e
Values

0O

Strategy Development & Deployment:
MYP, AOP, A3 & Key Initiatives

=

Development

& Purpose

Creativity,
Competence
Contribution

Relationships &
Connection
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Inter-Disciplinary Global Customers: 7
SunPower Call Center Go-To-Market Channels
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GLOBAL BUSINESS & FINANCE
SUPPORT N

Polysilicon Ingot Wafer SunPower g SunPower
Suppliers Suppliers Suppliers Cells Panels

y.
4
I




Simplified Value Stream: Physical Flow

Rooftops &
Parking Lots

Silicon > Cells > Panels g p— Distributed

neration:
Polysilicon SunPower (.36 eratio
Suppliers Panels: Warehouses Deliver to Installers
& Cross-Dock

SunPower

Ingot Cells: Localized in (3PL's):
Suppliers Consuming
Centralized in Regions

Balance of -> Ground Mounted

Asia
: System (BOS
Waf_er Americas, EMEA, y ( ) Power Plants:
Suppliers Asia '
Deliver to Job Site

—>
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2011 — Starting Our Journey

Residential
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2015 Current State

(Asia)

W BOQ FC
Wky
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monitoring " SIOP
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(AS|a) Planning Vg = WKy Demand [ X Supply Aggregation
\ Planning "
Qty = Match Commit
Commit Commit
MRP (Oracle) MRP (Oracle) I E20pen I I Oracle I
Weekl
Weekly Weekly
Cell Mfg Module Mfg Module Mfg Weekly EC & PO
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Wky Suppliers
monitoring
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Transport
Distance
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Day

(Regional)
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Shifts 4 Item Shifts 4 Item
Days/wk 7 Item Ship Batch | 336K | pes Days/wk 7 Item
CDR 1387 |dppm| DoS 42 Day Yield 99.55 | %
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42D
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Customer
(Regional)

(Regional)

Job Site

(Regional)

47 Days
Total Time

Time

Shifts 1 Item

Days/wk 5 Item

0.2,D

Shifts 3 Item
Ship Batch 14 pallet Days/wk 7 tem
DOS 238 Day
2.8 D
L_2p@az2n 95D

Total Lead Time = 47.4 Days

In-plant Lead Time = 28.7 Days

Non In-plant Lead Time = 18.7 Days

\Value Creating Time = 26.7 hrs
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Key Performance Metrics

2011 to 2015

Information Flow

Physical Flow 2000 e 20s

Improvement
New Customers 256%
GW'’s Deployed 61%
Customer Experience 19%
Net Promoter Score (NPS)
Safety — Total Recordable 43%

Incident Rate (%)
Gross Margin (%) 68%

Product Evolution: PV to

Complete Solutions £

Improvement

End to End

0
VSM Lead Time (Days) 2%
Total Cost 48%
Cell Fab Output Above 43%
Designed Capacity
Cell Technology Generations 4
Module Manuf_ag:turmg 39%
Labor Productivity
Customer Quiality: 96%
Corrective Action Requests
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Circular Economy

e Introduction to the Circular Economy

e Circular + Lean = “CLean Thinking”

© 2016 Lean Enterprise Institute. All rights reserved.



The Linear Economy |
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A Circular Economy
(where waste = food)

Biological
Nutrients

‘Nature as
Natural
Capital’

ecosystems
- forests
- oceans
- soils etc L& i
species (biodiversity)

X increasin K
SURPLUS

non renewable resources
eg fossil fuels, metals

i -' L
[ ey

Technical
Nutrients

renewable
energy
used

D\
P rocess
FDFGCESS

User

.
-

2
post residual

Biolo

ical nutrients (b) return to biosphere
to en

ﬁance natural capital

Technical nutrients (1) are metals, plastics and other
non-compostible materials which circulate from user
(consumer) to manufacturers

after W. McDonough and M. Braungart
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HOW LONG WILL IT LAST? Q‘ b
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Population, water use, motor vehicles,
GDP, fisheries exploitation...

Source: New Scientist, Oct. 2008
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GMO Commodity Index: The Great Paradigm Shift

100
— 33 Commodity Index
World War | World War ll
Effect
Effect “The
Inflationary . G":i_lt
Qil Shock aradigm
) i ' Shift”
W ]
) Af
b\ &
Post-war 0 =
Depression
Great Great
Depression Depression -1.2%
Part 2 Annual Decline
?7?7?
1 0 1 Ll 1 L] Ll L] I L] L] 1 T
Jan-1900 1910 1920 1930 1940 1950 1960 1970 1980 1980 2000 2010
Note: The GMO commodity index is an index comprised of the following 33 commodities, equally weéghted at
initiation: aluminum, coal, coconut oil, coffee, copper, corn, cotton, diammonium phosphate, flaxseed, gold, iron
ore, jute, lard, lead, natural gas, nickel, oil, palladium, palm oil, pepper, platinum, plywood, rubber, silver, sorghum,
soybeans, sugar, tin, tobacco, uranium, wheat, wool, zinc.
Source: GMO  As of 2/28/11
;';'-5{ 'll'ﬂ":"n“wl e

LG/S
, NEV“DA
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Biological cycles . .
Mining/materials

manufacturing

Increasingly powered
by renewable energy @

Farming/
collection ! !
Parts
manufacturer
Biochemical ! Il
feedstock Product
Restoration =TS0 mimufactulrer

Service provider Refurbish/remanufacture

/

Reuse/redistribute
Cascades . ’
Maintenance

Anaerobic digestion/
composting

Collection Collection

Extraction of

biochemical feedstock SEI ST

A l o l ‘ Leakage to be minimised

Landfill

e © 2016 Lean Enterprise Institute. All rights reserved.
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Biological cycles

Increasingly powered
‘ by renewable energy

Step 4: Triple Certified - Zero to landfill, eco-
friendly factories, maximum use of PV

!

rts

/ - / manufacturer
Dicabaraiaanl 1

Step 3: Reuse/Recycle — Enabled the reuse
and recycling of all materials (Aluminum,
Silicon, Copper & Glass >97% of BOM)

!

Juct
Acturer

!

a | | R

Step 2: Quality — Made the product more
robust, simple and inexpensive to maintain

h_ NIV

Step 1: Rellablllty Made the product last
longer - from 25 to 40 years

provider

= 0

LALTAUAULUTUTT Ul

biochemical feedstock

Energy recovery

LandﬂH

Mining/materials
manufacturing

Technical cycles

Refurbish/remanufacture

/

Reuse/redistribute
Maintenance

l “,:': Leakage to be minimised



Biological cycles

Increasingly powered
by renewable energy
Farming/
collection ! !

| | Step 7: Invest in Renewable Energy - Save
Biochemical money while Reducing CO2/GHG's. Positive
feedstock '
. returns every day the sun shines!
| Ve N

Step 6: “Upcycle” & Innovate until products
are “beneficial by design”

. | Technical cycles
Mining/materials

manufacturing

Reuse/redlstrlbute
Malntenance

Cascades

Anaerobic digestion/ % Step 5: Enable Cascades Close waste loops
composting

Extraction of

biochemical feedstock Energy recovery
A l 0 l ‘ Leakage to be minimised
Landfill

© 2016 Lean Enterprise Institute. All rights reserved. 25




Upcycling — A Mindset Shift

* (>+) Energy & Restoration System?
(>+) No Plating, Dry Processing?
o (>+) Cradle to Cradle for BOM

(<-) Land Use?

(<-) Plating, Wet Processing?
(<-) Zero Waste To Landfill, LEED

0
|||||||||||
e

N
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Business Models

 Power Plant Asset Ownership via Yieldco & 8point3 IPO
* Smart Energy as a Service
o arbon Capture and Soil Restoration

R s

_______

-------

...........

-------
-------
.......
.......

...........
.......
..............
..............
--------------
ol cu gl
---------------

---------

< b
o, s e :
IV 3 T il = R R o 4
r AU, . - 4 3
[ : Al Ls o
% L ‘- Ay ; -
v \i ‘v o : l." -
% oy ol B >
ey - 3 :
Sie =

s $:%° - R

© 2016 Lean Enterprise Institute. All tights reserved. - . -



Business Models: Rooftop, Carport & Tracker Systems




“CLean Thinking”

Integrating Wisdom from our Sensei’s

el | o T s T | I

Linear Economy - An industrial sy
on infinite resources “Take, Make

stem historically based
, Dispose”

e Lean: Enable the controlled flow of value to the customer

 Sensei Teaches: “Muda” - “learn to see” and optimize
resource allocation, reduce and eliminate muda, mura,
muri. Gemba emphasis: “Go see, ask why, show respect”.

« System Effectiveness Measurement: “Throughput”

@ -t

P

S

gy iy

]

.
R 1)

o®

Circular Economy - An industrial system that is

restorative by design

e Circular: Enable technical and biological cycles to flow
endlessly in their highest state of value

 Sensei Teaches: “Mottainai” or “waste not” —
everything is food for the cycles of materials, where
resources are used but not used up, where the
feedback restores capital and enables additional flows
of goods and services. “Reduce. Reuse. Recycle.

Restore. Respect.”

e System Effectiveness Measurement: “Roundput”

© 2016 Lean Enterprise Institute. All rights reserved.



“CLean Thinking”
Approach to Mapping and Problem Solving

Customer
(Regional)

Wafer

(Asia)
BOQ FC
BOQ FC
Module =4 Wky Dmd FC [r=——)

Wky
monitoring
[ —— Cell Master _—— BOQ FC Master BOQ FC
Planning Wky Demand ™= Plannin
Match i
I E20pen I I Oracle I

Qy
Commit MRP (Oracle)

All-in-Wafer Supplier
(Asia)

Weekly
Cell Mfg Module Mfg Module Mfg
Planning Planning Planning

/

°.
bk oty
BOQ FC

Cell Fab I Dist. Ctr. Job Site
(Asia) (Regional) (Regional)
= ] [\ //

«Step 1: Create an E2E VSM

«Step 2: “Circle It” — Customer, Factory, or Process

Tansport | 1628 |wile

ansport |1, fpay

«Step 3: Ask questions.
s C— 1 ]

© 2016 Lean Enterprise Institute. All rights reserved.
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“CLean Thinking”

Technical and Biological Loops

nnnnnn

irect Materials
op floor
C2CLloop | cpume
Packaging

lid Biological Wast
B Compost

ZWTL Loop

— — — —

_ CLean Loop — Captures Everything
W05

Technical - What goes in? What gets produced?
 What are the ingredients?

* Are they beneficial or harmful?

e Can the Product be taken-back?

* |s there a Re-use/Re-manufacturing loop?

« Can it be Recycled/Upcycled?

e Can it be used as a service?

Biological - What goes out?
 What are your energy, waste and water impacts?

 What does your product do to the biosphere?
e Could it help build or restore natural capital?

Could your product be beneficial by design?

© 2016 Lean Enterprise Institute. All rights reserved.



“CLean Thinking”

Triple Certified Factories: C2C, LEED, ZWTL

‘ a C2C: Cradle to Cradle
v' Mexico, France, Philippines

cradletocradie

SILVER

LEED: Leadership in Energy & Environmental Design

v Solar Cell Fabs 2, 3, Fab 3 Central Admin Building,
Philippines, Mexico (March - pending)

e 2016: France

Z\WTL: Zero Waste to Landfill
v" Mexico, France
 2016: Philippines

WASTE TO LANDFILL

reduce | reuse | recycle | recover
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“CLean Thinking”

Integrating Tools and How to Mainstream Approach

e Gemba/ Go See

e VSM

« PFEP

* Visual Management
e 5Whys/7 Ways

e ECRS

 Reduce Muda

Gemba / Go See

VSMc (c=circular)

PFEPI (i=impact)

Visual Management

5 Whys / 7 Ways

ECRS

Increase Mottanai: 5R’s

How to “mainstream”

Business Units
« Embed in Product Development

« Embed in Core Processes

e Embed in Multi-Year and Annual Plans

* |Include in Financial Commitments

 Showcase in Customer
Communications and Marketing

Corporate
« Share publicly in Annual Report &
Sustainability Report

e CEO: Track and Communicate
progress at All Hands every Quarter

© 2016 Lean Enterprise Institute. All rights reserved.



It Is Working? External Acknowledgments C‘
7 %

e Guardian - Sustainability Innovation Award
« Silicon Valley Toxics Coalition - #1 Ranking in Annual Sustainability
 Malaysia Fab 3 — Best Companies to Work For in Asia

* Philippines Fab 2 — National Environmental and Industrial Awards
 Mexicali— Q1’16 to be Industry First “Triple Certified Factory”

« SunPower - 2016 Top Analyst Pick for Solar

...and we’re here at LEl sharing our story.
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THANK YOU
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