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The Big Picture

Voluntary Carbon, Solid Waste, and Heat Stress 
Reduction is moving tooooooo slooooow….

So, governments are creating laws to 

“get ‘er done” 



Chapter One: Carbon



The challenges facing food service operators, 

as we move towards:

DECARBONIZATION

&

ELECTRIFICATION

(related but not necessarily the same thing)



“…reduction of carbon inputs to socioeconomic metabolism.”*

*Helmut Haberl, International Encyclopedia of the Social & Behavioral Sciences (Second Edition), 2015

Reducing human-related carbon and CO2-equivalents
in all aspects of human society



Pillars of Decarbonization

Source: “Deep Decarbonization in a High Renewables Future, CEC-500-2018-012, June 2018
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Source: Electrification 101 – Resources for the Future

https://media.rff.org/documents/Electrification_Explainer_101_odobEoP.pdf

Carbon Free
Clean Energy
(CA SB100 = 100% 
by 2045)



Source: Electrification 101 – Resources for the Future

https://media.rff.org/documents/Electrification_Explainer_101_odobEoP.pdf

Carbon Free Electricity 
helps solve other sectors

Electrification



Replacing technologies that consume fossil fuels 
with technologies that consume electricity



Electrification

Positives

• Clean Energy

• Lowest Cost of Generation

• Getting cheaper than energy 
efficiency 

• Removes midday demand 
charges for kitchens

• Higher Efficiency than gas

Challenges

• Storage! 

• Over-generation during peak hours

• Huge cost to upgrade the 
distribution system

• Duck curve creates new demand 
issues

• Cost more than Natural Gas



Electrification is Happening because…
• It’s the most convenient and direct solution to zero carbon energy use

• Utilities want to power your vehicle!

Photo: Chevrolet.com



100% Clean or Renewable Electricity Targets
Anticipated, Proposed or Enacted 100% Standards and Studies

Source: EQ Research Policy VistaTM

Legislative Tracking Database as of 

March 2019.

Legislation to Study

100% Clean Electricity 

Introduced

Legislation Introduced 

on 100% Clean Electricity 

Standard

Legislation Enacted 

on a 100% Clean 

Electricity Standard

HI: 2045 

(Renewables)

CA: 2045

(Clean)

CT: 2045

(Renewables)

WA: 2045

(Clean)

DC: 2032 (Renewables)

MT: 2050

(Renewables)

IA: 2050

(Renewables)

VA: 2036 (Clean)

MD: 2040 (Renewables)

MA: 2045

(Renewables)

MN: 2045-2050

(Clean)

NJ: 2035 (Renewables)

NY: 2030, 2050 

(Clean)

NM: 2045-2050

(Clean)

TX: 2050

(Renewables)

IL: 2030 (Clean), 

2050 (Renewables)

Governor Supports 

100% Clean Electricity, But 

No Bills Introduced

WI: 2050

(Clean)

Legislation Anticipated 

on 100% Clean Electricity 

to be Introduced in 2019

FL: 2050 

(Renewables)

KEY

https://eq-research.com/blog/100/



100% Clean or Renewable Electricity Targets
Anticipated, Proposed or Enacted 100% Standards and Goals

Source: EQ Research’s Policy VistaTM

Legislative Tracking Database as of  August.

.

Non-Binding Goal Introduced

100% Clean Electricity Goal 

legislation has been introduced

Standard Introduced 

100% Clean Electricity Standard 

legislation has been introduced

Standard Enacted 

100% Clean Electricity Standard 

has been enacted

HI: 2045 

(Renewables)

CA: 2045

(Clean)

CT: 2045 (Renewables)WA: 2045

(Clean)

DC: 2032 (Renewables)

PA: 2050 (Renewables)

MA: 2035 (Renewables)
MN: 2045-2050

(Clean)

NJ: 2035 (Renewables)

NY: 2052 (Renewables)

NM: 2045/2050

(Clean)

IL: 2030 (Clean), 

2050 (Renewables)

Non-Binding Goal Enacted

100% Clean Electricity Goal 

legislation has been enacted

WI: 2050

(Clean)

Legislation Anticipated 

100% Clean Electricity Standard 

legislation expected to be 

introduced in 2019

KEY

PR: 2050 

(Renewables)

100% Clean or Renewable Electricity Standards have been enacted in Hawaii, 

California, New Mexico,  Washington, Puerto Rico, Maine, NY, Nevada, and the District 

of Columbia.

NV: 2050

(Clean)

CO: 2050 

(Clean)

ME: 2050 (Renewables)

NC: 2050 (Renewables)

https://eq-research.com/blog/100-update-1/ modified with August data

https://eq-research.com/blog/100-update-1/


https://www.wri.org/blog/2019/12/2019-was-watershed-year-clean-energy-commitments-us-states-and-utilities



The Big Goal

Total, economy-wide 

carbon neutrality by 2050

Zero Net Carbon (ZNC)

(2045 in CA by Executive Order B-55-18)
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California’s Pathway to Carbon Neutrality by 2045

SCE white paper: edison.com/pathway2045



Source: Buildings in California’s Low Carbon Future, NBI Getting to Zero Conference - 2019, Amber Mahone, E3



Source: “Deep Decarbonization in a High Renewables Future, CEC-500-2018-012, June 2018

Efficiency

Gas

Electricity

Energy Demand by Fuel Type





Think Ahead



How Does all this affect Food Service?

Infrastructure and 
Equipment Choices

Fuel Costs

Appliance Regulations



State Mandates for

Resource: www.NAFEM.org/advocacy/

Appliance 
Regulations

Undercuts ability to 
promote efficient 
appliances!



www.berkeleyside.com/2019/07/17/natural-gas-pipes-now-banned-in-new-berkeley-buildings-with-some-exceptions

Hurts gas intensive 
small business



Starting non-productive 
fuel PR wars

Increasing Distrust and 
Decreasing Cooperation



www.sfchronicle.com/business/article/California-regulators-clear-way-for-natural-gas-14900008.php



www.forbes.com/sites/energyinnovation/2019/07/22/as-cities-begin-banning-natural-gas-states-must-embrace-building-electrification-with-smart-policy/

Gas Bans are mostly targeting
Space and Water Heating

(mostly residential)



Challenge: We have no field data on commercial 
heat pump water heaters (HPWH) in CFS and 

limited knowledge of heat pump heating & cooling



Bottom Line:
More on the way, in all different flavors, some with 
compromises like extra efficiency and duel fuel connections

Good news: many will exempt commercial cooking



Hi Richard,

I just wanted to thank you again for advising us on our gas ban campaign in 
Brookline, MA. Last week, Brookline became the first community outside 
California to pass a fossil fuel ban - but thanks to your expertise, we included an 
exemption for restaurants. The restaurant exemption helped various boards and 
town meeting members know that we had really done our homework - and it 
will also help us keep our pizza places and bakeries! I'm so glad that I reached 
you, and truly appreciate your taking the time to answer all of the questions 
from our team.

Best,

Cora



Electricity and Gas will 
become more expensive

Fuel Costs

Driven by aging infrastructure, pollution control, 
risk management, uncertainty…. 

Electric utilities already requesting increases of 
10% to 20%

Gas estimated to be 6 times more expensive by 
2050 – with or without electrification



Call to Action:

Review the energy breakdown/carbon generation of  your kitchens

Perform Gas vs Elec cost analysis for equipment

Investigate Deep Efficiency to lower utility costs

Install high efficiency gas equipment ASAP



Biggest contributors to your carbon footprint?

Cooking
33%

Hot Holding
5%Refrigeration

23%

Other Loads
18%

Lighting and 
Climate

21%



Biggest contributors to your carbon footprint?

CHARBROILER
15%

COMBI OVEN, 10-PAN
9%

DISHWASHER
8%

GRIDDLE, INDUCTION
7%

BRAISING PAN, 
INDUCTION

7%
Walk In Cooler 1

6%

Walk In Freezer 1
6%

Ice Machine
6%

Walk In Cooler 2
5%

Walk In Freezer 2
5%

Espresso Machine
3%

Induction Rangetop
3%

Panini Maker
2%

Other Appliances
18%



Call to Action:

Review the energy breakdown/carbon generation of  your kitchens

Perform Gas vs Elec cost analysis for equipment

Investigate Deep Efficiency to lower utility costs

Install high efficiency gas equipment ASAP



Question: Can we create all-electric kitchens?

Question: Can we afford all-electric kitchens?

???



44



Step One: Cost Model

45

+$400 +$400 +$400+$400



Model B

46

$1.10/therm

$790

Gas Electric

$0.065/kWh



Model B

47

$0.10/kWh

Gas Electric

$1186

$1.65/therm



Call to Action:

Review the energy breakdown/carbon generation of  your kitchens

Perform Gas vs Elec cost analysis for equipment

Investigate Deep Efficiency to lower utility costs

Install high efficiency gas equipment ASAP



The Not-So-Good News

Electric appliances can cost more to operate 
so, we need to “design smart” in order to 
achieve decarbonization.



The Vision:

Replace… 
The Kitchen of the FutureThe traditional cookline 

21-feet 13-feet



Average Power - Watts

0 500 1000 1500 2000 2500

Warming Cabinets

Soup Wells

Panini Presses

Hot Plates

Hot Food Wells

Heat Strips

Espresso Machines

Conveyor Toasters

Coffee Brewers
Efficient

Standard

Check out David’s Plug Load Presentation



www.CAEnergyWise.com

Use the Energy Wise Program and Website



Reality #1:

Full Electrification is not currently 

economically feasible for many 
commercial kitchens. 

Significant economic, policy, and grid-

system changes are needed to create 
effective electrification 



Where to Begin?

Every BTU of natural gas that you 
save = a direct carbon reduction!



Call to Action:

Review the energy breakdown/carbon generation of  your kitchens

Perform Gas vs Elec cost analysis for equipment

Investigate Deep Efficiency to lower utility costs

Install high efficiency gas equipment ASAP



Annual CO2 Reduction from Upgrading to an Efficient Gas Oven
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UCSF 1 (dual convection
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UCSF 2 (dual convection
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combi oven replacement)
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Source: CEC Cookline Study - https://fishnick.com/ceccook/

Copyright 2019: Frontier Energy. All Rights Reserved

https://fishnick.com/ceccook/


Reality #2:

Significant decarbonization is 

achievable immediately by upgrading 

to energy-efficient gas equipment. 



Chapter Two: Trash



Background and perspective

https://www.cleanwater.org/files/smeyer@cleanwater.org/FINAL%20TOTT%20Report.pdf

This is a big challenge for cities



What’s Happening:
•Reusables Ordinances and Take-Out Charges

• Single Use Bans/Items by Request Only
sfenvironment.org/reduceplastic

• Strict Biodegradable/Compostable Standards

•Compostable/Recyclable Solid Waste Management Laws



Reusable Foodware Model Ordinance

https://uploads-ssl.webflow.com/5d696bc69fa6c2515873360a/5db766139c15c8bacfd27489_UPSTREAM_FOODWARE%20ORDINANCE_FACT%20SHEET_FINAL.pdf



How this affects Store Design and Operations:

Will your kitchens need dishmachines?
• Dishmachines drive energy and water use
• Will you reduce or increase in-house dining?
• Will you change your serving style?

Will the Take-Out charges impact transactions? 
• How will you handle reusable To-Go containers?

Will organic waste digestors or dehydrators become common 
in kitchens?



Call to Action:

Run a planning exercise: What is the affect on your business?

Specify only high efficiency heat-recovery dishmachines

Design for high efficiency hot water delivery systems



www.CAEnergyWise.com



Chapter Three: Heat



What’s Happening:

•Cal/OSHA recommended kitchen workers have protection 
from heat stress - similar to agricultural workers

• Final draft of the rulemaking was released in April 2019 –
awaiting final approval



CalOSHA – Heat Illness Prevention Draft 4/19/19





What About “Ventless” (Unhooded)

• Grease cooking with Catalyst 500°F+ 

• Grease cooking with an integrated hood

• Non-Grease cooking



Ventless: All Heat Gain Ends up in the Space



Call to Action:

Analyze your cooking platforms –remove unnecessary heat gain

Reduce heat gain to space with high-efficiency appliances

Use exhaust hoods to ventilate as much equipment as possible

Design Optimized Commercial Kitchen Ventilation systems



www.CAEnergyWise.com



caenergywise.com/seminars/




