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10 years of Net Zero Energy Projects
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Every New Building by 2030

~1% of 
stock

~99% of 
stock

Every building by 2050
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everywhere is different
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everywhere is the same
https://www.jpl.nasa.gov/spaceimages/details.php?id=PIA00452
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Paris COP 21 Imperative ≤ 2°C

412.60ppm

2030 2050

Sick Planet Earth with no Planet B
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there’s no extra money for green
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Net Zero 
Projects aren’t 
built because 
they save on 
energy costs

*but it helps



Reasons to be 
Optimistic
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We’re Well Past the Bleeding Edge 

2000 2010

find out what works + do it again
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Indio Way

32,000 SQFT

Retrofit

Office

2015

Passive +

Roof Top Unit

Market Cost

2015 Silicon Valley 

Business Journal

Best Reuse/Rehab 

DPR

22,000 SQFT

Retrofit

Office

2014

Passive +

Roof Top Unit

Market Cost

2014 ENR California 

Project of the Year

2014 ENR California 

Best Green Project

IDeAs HQ

10,000 SQFT

Retrofit

Office

2007

Passive + 

GSHP +

Radiant

Market Cost + 

PV Grants

First Certified ILFI Net 

Zero Energy Builidng

Packard 

Foundation

49,000 SQFT

New Build

Office

2012

Passive +

DOAS + 

Chilled Beam

Institutional

2012 ENR - Best 

Green Project 

2013 ASHRAE 

Technology Award 

First Place 2013

Exploratorium

210,000 SQFT

New Build

Museum

2013

Baywater Cooling 

+ Radiant

Museum +

PPP $10m

2014 Honor Award 

Energy + 

Sustainability, AIA SF 

Chapter

2014 ULI 

Global Awards for 

Excellence

J Craig Venter 

Institute

45,000 SQFT

New Build

Laboratory

2013

DC Vent +

Chilled Beam

Laboratory

2015 Architizer A+ 

Awards –

Architecture +

Sustainability Award

More Achievable. Affordable. Comfortable. Elegant. Integrated. Simple 

Mathilda 

Avenue

30,000 SQFT

Retrofit

Office

2015

Passive +

Roof Top Unit

Market Cost + 

PV Grants

2015 Silicon Valley 

Business Journal

Green Project of the 

Year
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Net Zero Energy Buildings are possible, and needn’t cost more 

50% less demand – passive design + behaviour change
eliminate the need for systems wherever possible

x2 efficiency to systems that 
are mostly off and switch fuels

100% renewable
Net Zero Energy

Baseline – Business as Usual

Free!

Low to No Cost

$ Tumbling

No longer fit for purpose



IMAGINE | PERFORM | ACCELERATE | SUSTAIN

Essential Need for Integrated Design
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❶

Understand the 
Imperative

❷

Embed the Net 
Zero Goal

❸

Come 
Together

❹

Understand the 
Context

❺

Model the Whole 
Building 

❿

Disclose 
Performance

❾

Fine Tune 
to Zero

❽

Commission 
for Zero

❼

Integrate 
Renewables 
On-site
Off-site
Offset

❻

Test + Incorporate 
Efficiency Strategies

Costs Optimised by Collaboration and Whole Systems Thinking
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❶ Understand the 
Imperative

Embed Net Zero at Day One 

❷ Embed the Net 
Zero Goal

❸ Come Together

Early + Targeted
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❶ Understand the 
Imperative

Get Everyone On Board

❷ Embed the Net 
Zero Goal

❸ Come Together

Collaborative
Convene goal-setting workshop
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❶ Understand the 
Imperative

Work Out Which Levers to Pull

❷ Embed the Net 
Zero Goal

❸ Come Together

Informed by Early Analysis
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Understand When Your Building Will be Used

❺ Model the Whole 
Building 

❻ Test + Incorporate 
Efficiency Strategies

❹ Understand the 
Context

❼ Integrate 
Renewables
On-site
Off-site
Offset
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Drive the Plug Loads Down – Design for 2020 not 1990
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Look for Opportunities to Share Energy

❺ Model the Whole 
Building 

❻ Test + Incorporate 
Efficiency Strategies

❹ Understand the 
Context

❼ Integrate 
Renewables
On-site
Off-site
Offset



Simulations in hours not weeks

Test + Incorporate Strategies
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Find What Works For Your Building’s Skin

❺ Model the Whole 
Building 

❻ Test + Incorporate 
Efficiency Strategies

❹ Understand the 
Context

❼ Integrate 
Renewables
On-site
Off-site
Offset
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Rethink How Your Building Breathes

❺ Model the Whole 
Building 

❻ Test + Incorporate 
Efficiency Strategies

❹ Understand the 
Context

❼ Integrate 
Renewables
On-site
Off-site
Offset



Visualization helps us make the case for value added 
by integration of structure, skin and services

Test + Incorporate Strategies
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Harness Your Own Energy

❺ Model the Whole 
Building 

❻ Test + Incorporate 
Efficiency Strategies

❹ Understand the 
Context

❼ Integrate 
Renewables
On-site
Off-site
Offset
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Source it from Further Afield – PPAs below $0.05/kWh

❺ Model the Whole 
Building 

❻ Test + Incorporate 
Efficiency Strategies

❹ Understand the 
Context

❼ Integrate 
Renewables
On-site
Off-site
Offset
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Energy Storage Costs down 80%

❺ Model the Whole 
Building 

❻ Test + Incorporate 
Efficiency Strategies

❹ Understand the 
Context

❼ Integrate 
Renewables
On-site
Off-site
Offset
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Making Grid Storage Cheaper Than New Power Plants

❺ Model the Whole 
Building 

❻ Test + Incorporate 
Efficiency Strategies

❹ Understand the 
Context

❼ Integrate 
Renewables
On-site
Off-site
Offset
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Grids Decarbonise – but demand still has to fall 

https://data.worldbank.org/

% of Electricity Generated by Coal 1987-2015

https://data.worldbank.org/
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Commission + Fine Tune to Zero

❾ Fine Tune to Zero

❽ Commission for Zero

❿ Disclose Performance
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Embrace Operational Data + Occupant Interaction

❾ Fine Tune to Zero

❽ Commission for Zero

❿ Disclose Performance
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Disclose Performance

❾ Fine Tune to Zero

❽ Commission for Zero

❿ Disclose Performance



IMAGINE | PERFORM | ACCELERATE | SUSTAIN

435 Indio Way

The Investment Case
Net Zero @ Market Rate
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Powering positive change
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The figures 
really hit home 
when we talk 
about people
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Benchmark March 2014 Air-conditioned 

£28.45/sqm/yr

Masha Eizner

£45,000 employee cost

1 person per 10 sqm

£4,500/sqm/yr

158 x

Piotrek Chuchla
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6.5 
days

Sick
Days

547
£37,000 

ea.

Team

Integrated 
Lighting

Daylight 
Design

Enhanced 
Ventilation

Radiant 
Comfort

0.7%

0.45%

3.0%

0.5%

Potential Health + Wellbeing 
Performance Enhancement

Low-end results from studies

50%

Turnover

+
£0.9m
£3.8m

p.a.

- 45%

£2.9m

4.65%

£37,000
energy bonus 

from 70% 
savings
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945 Front Street San Francisco

The Satisfaction Case
Net Zero Buildings are Happier

Exploratorium 
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945 Front Street San Francisco
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73% 73% 73% 72%

58%

66%

75%

58%

73%

94%

89%
87% 88%

83%
85%

89%

66%

94%

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

1

2

3

4

5

6

7

General

Satisfaction -

Building

General

Satisfaction -

Workplace

Office Layout Office

Furnishings

Thermal

Comfort

Air Quality Lighting Acoustic

Quality

Cleanliness +

Maintenance

Very 

Satisfied

Neutral

Very 

Dissatisfied

Net Zero + 20% higher satisfaction levels
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The Resilience Case
Losses Loom Larger than Gains

Net Zero Buildings Survive



Building skins that work for patients and 
protect the building from climatic extremes
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Breathing in Beirut



Challenge the code: hospital rooms can breathe

© Perkins + Will – Spaulding Hospital
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Daily Outdoor/Indoor Temperature (16th-22nd of September)

External Dry-bulb Temperature Closed Windows Openable Windows

unacceptable thermal stress 
– if building sealed

And backup power fuel reserve lasts 4.4 x longer

patients survive, hospital remains 
open – only if windows can open

What happens if power is cut during the peak of summer?
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Hackbridge Primary School, London

© Architype

The Planning Case
Net Zero in place of BREEAM
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Hackbridge Primary School – November 2017
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Summer 2018
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Net Zero Public Commitment



1/2 Chiller Size
1/3 # of VAVs
1/4 AHU Size
Compared to typical 
systems approach

SFO – Integrated Design

©Henrik Kam 2018 ©Henrik Kam 2018

©Henrik Kam 2018



SFO

©Henrik Kam 2018
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“This project was successful because the 
team worked together towards common 
goal. SFO decided early on that they wanted 
a ZNE building, and the architects, 
contractor, and engineers all pushed to 
reach this commitment.”

Noah Zallen, Integral Project Manager

Everything Works Together



Finally: 
Some Reasons to be Careful….
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Let’s burn lots and lots of wood…..?
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Contributes to Air Quality like this: London 2015
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Switching to biofuels…… destroys rainforests

EU biofuel 

sources

and 3 x worse 

carbon footprint 

than gasoline
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UK EV Charging anticipated to add 3.5 GW to peak demand

= 1 x Nuclear 

Power Plant*
*only with smart charging… 

otherwise it’s 3 x

9m electric 

vehicles in 

UK by 2030




