


 



Energy 
Energy consumption fell again in 2020 
due to increasing efficiency and low 
campus occupancy. A return to 
campus operations will allow for 
better understanding of progress. 

 
total electricity 

consumption since 2016 

peak, lowest 

consumption since 2006 

 

  

 

 

 

 

 

Water 
Campus water consumption fell 
considerably in 2020 due to low 
occupancy which significantly lowered 
consumption in buildings. Rising water 
costs continue to be a challenge. 

  

    

  

 

  

  

 

  

 
Materials 
With a nearly empty campus during 
the spring and limited operations 
during the summer and fall, Caltech 
waste generation predictably fell in 
2020 compared to previous years. 

Built Environment 
2020 saw the completion of the Chen 
Neuroscience Research Building and 
the LEED Gold certification of the 
Hameetman Center. Progress 
continues on native flora efforts. 

  

 

of campus covered with 

low-water vegetation, 

up from 4% in 2012  

 

 

 

Mobility 
With COVID-19 forcing many Caltech 
individuals to work from home, 
telecommuting numbers went from 
the single digits in 2019 to over two 
thousand in 2020. 

  

  
  

 

 

 

 

Emissions 
While considerable progress was 
made over the past decade to manage 
emissions on a growing campus, 
Caltech was unable to meet the 
Climate Action Plan goal. 

 

 
  

 
pounds of CO2e per 

research dollar, down 
25% since 2019 

 

 

 

 

 

 

 

 



The new Chen Neuroscience Research 

Building will be entirely powered by a 

1.2 MW fuel cell installation that 

operates independently of the local 

grid. 

By the end of 2020, eight more campus 

buildings will have rooftop solar panels. This will 

increase campus solar capacity by 50% and fully 

build out all usable rooftop space. 

Under the LEED for Existing Buildings 
Operations & Maintenance system, the 
Broad Center received Gold certification 
in 2013. With many older buildings on 
campus, there may be continued 
opportunities to reduce energy 
consumption and pursue certification. 

While energy consumption fell 

overall in 2020, ventilation 

systems were all adjusted to 

maximum flow in order to 

mitigate infection risk. 

Planned changes to the 

Caltech energy system will 

affect the thousands of feet of 

underground tunnel systems 

carrying chilled water and 

steam to the campus. 



Campus Energy Change 
Due To COVID-19 

May 2020 

Solar 3 Installations Connected 
To Campus Grid 
December 2020 

Hot Water Conversion 
Study Begins 

September 2020 

Operations & Maintenance system, the 
Broad Center received Gold certification 

 



Historical Campus Electricity Consumption 2020 Electricity Portfolio 
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FY20 electricity 

consumption: 

108.934 MWh 

Net Grid Exports 



in annual energy 
costs, an 11% 
increase from 

2019  

 

Fuel Cells Continue To Diversify 

Energy Mix And Stabilize Costs 
Chen Fuel Cells and Solar 3 Add To 

Campus Energy Generation 

 
electricity 

produced on-site1 

but no net export 
due to turbine 

downtime 

 
energy intensity by 

area2 since 2019 
but 4% increase 

since 2015  
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 buildings 
improved since 

2016 
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in energy 
savings from 
CECIP projects 

since 2008 

 

LED Retrofits Summary 

of thermal energy savings since 2016 

  
of electricity savings since 2008 

2 

South Mudd Data Center Upgrades 



Turf removal is not possible for multi-

use areas like Beckman Lawn.  

Maintaining Caltech’s tree 

canopy while allowing for the 

inclusion of new additions that 

return the campus closer to its 

original landscape will reduce 

the irrigation burden from these 

critical components of the 

campus ecosystem.  

Decreased snowpack in the 

Sierra Nevada range affects 

water availability and the 

likelihood of wildfires 

throughout California and the 

southwestern United States. 

The space in front of the 

Caltech Library (formerly 

Millikan) received a 

landscaping upgrade that 

reintroduced Engelmann 

Oaks and utilizes climate-

adapted vegetation. 



Increased Wildfire Threats Tied 
To Decreased Snowpack  

August 2020 

Water Use Decreases Across 
Low-Occupancy Campus 

October 2020 

Irrigation Rises During 
Drier Year 
April 2020 
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Utility Plants 

 10% 
decrease in 

consumption 
from 2019 

 58% 
 28% 

Building & 
Domestic 

 14% 

Irrigation 

 
water 

consumption 
since 2019 and a 

44% decrease 
since 2006 peak 

FY20 water consumption: 

230,435 HCF or 172.3 Mgal 



consumption 
since 2019 and a 

44% decrease 
since 2006 peak 

water use per 
square foot 

since 2019 and 
lowest in the 
21st century 

 
in annual water 
costs, down 6% 
from 2019 but 
up 12% from 

2011 

Pasadena Plots Course For Local 

Water Sustainability 

  
2020 use percentages for utility plants, building 

& domestic, and irrigation 

Building Water Consumption 

Falls Due To Emptier Labs 
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While recycling traditionally comes to mind, 

green waste from trees, shrubs, and grasses 

along with food waste make up the majority 

of material removed from campus and 

diverted from the landfill. 

Continued growth of the Caltech 

campus required the recycling 

yard to be moved. 

Recyclability of materials varies from 

city-to-city and sometimes between 

vendors making consumer education 

difficult. 

Republic Services provided all waste handling, 

composting, and recycling services for the campus 

starting in September 2020. 



Lab Waste Receives Extra 
Attention 

March 2020 

Shift Towards Disposables 
Due To COVID Precautions 

April 2020 

Caltech Transitions To A 
New Waste Vendor 

September 2020 

composting, and recycling services for the campus 
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Waste-To-
Energy3 

 

 55% 

Recycled at MRF4 

31% 

Recycled and 
Composted 

from Campus 

14% 

 77% 
decrease in 
on-campus 
recycling 

from 2017 

 
campus non-

hazardous waste 
diversion rate, up 
from 27% in 2019 

8% Paper 

18% 
Cardboard 

37% 
Green 

Waste (Solid 
Waste) 

35% 
Compost/

Mixed Load 

2% 
CRV Containers 

FY20 waste 

generation: 

975 short tons 

Caltech   Recycling 

Center     closes 



Caltech Composting Program Turns 

One Year Old 

 
pounds 

municipal waste 
generated per 
person, down 

from 755 in 2017 

in total campus 
waste costs, up 
1% from 2019 

 in campus 
hazardous waste 
costs since 2016 

 

recycled e-waste 

incinerated 

Caltech Gathers More 

Sustainable Purchasing Data 
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While the Jorgensen Laboratory 

housed the Resnick Institute at 

its inception, the  Resnick 

Sustainability Center will be the 

new hub from 2024. 

This picture near the 

Caltech Library is from 

nearly 15 years ago 

and shows  how the 

landscape has now 

changed without the 

Engelmann Oak and 

grassy landscaping. 

The brand new Chen Neuroscience 

Research Building stands at the corner of 

Del Mar Blvd. and Wilson Ave. as the new 

hub for Caltech’s research of the brain and 

spinal cord. 

This entire stretch along Holliston 

Ave. has been converted from high 

water-use turf to drought resistant 

vegetation in recent years. 



Chen Neuroscience 
Building Completed 

October 2020 

Understanding The Built 
Environment During COVID 

April 2020 

Hameetman Center 
Achieves LEED Gold 

September 2020 



LEED certified buildings, 
13% of Caltech’s total 

campus space, with one 
more expected in 2021 

EBOM Gold 
Broad Center 

20% 

31% 

NC Platinum 
Linde+Robinson 

Jorgensen 
Keck Center 

Bechtel Residence 

projection 

2020 LEED Square Footage Breakdown Native Plants At New Chen Building 

1 new LEED 
building 

expected in 
2021 

49% 

NC Gold 
Cahill 

Annenberg 
Schlinger 

Childcare Center 
Gates+Thomas 

Hameetman Center 



construction 
project currently 

pursuing LEED 
certification 

  
increase in low 

water vegetated 
campus cover 

since 2012  

 
square feet of 

LEED space 
scheduled to be 
added by 2021 

 

Caltech Continues Journey To 

Sustainable Built Environment 

Resnick Sustainability Center Slated 

For 2024 Completion 

21% High Water Use5 

 

79% Low Water Use6 

49% Hardscape 26% Buildings7 18% Turf 
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2020 Campus Land Use Breakdown 
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Statewide lockdowns to prevent 

the spread of COVID-19 brought 

unfamiliar sights, including empty 

highways in southern California. 

Soon after the start of the 

COVID-19 pandemic, face 

masks were required on all 

public transit. 

Resumption of campus 

activities required 

transformational shifts in 

how people work, where 

they work, and how they 

interact. 

Caltech was 

awarded with a 

Best Practice 

Award at the 

California 

Higher 

Education 

Sustainability 

Conference for 

their EV 

charging 

partnership with 

PowerFlex. 



COVID-19 Forces 
Telecommuting Shift 

March 2020 

Commuting Patterns 
Change Dramatically 

October 2020 

Caltech Unveils New 
Programs 

January 2020 



 

Drive 
Alone 

31% 

 2% 
decrease in 
AVR since  

2018 

26% 

 38% 
Walk/Bike 

 5% 

Bus, Rail, 
Carpool 

 
campus 

occupants per 
vehicle, up 

from 1.60 in 
2019 

User Satisfaction By Commute Mode 2020 Commuter Breakdown 
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telecommuters in 
2020 due to campus 

occupancy 
restrictions 

  
telecommuted in 
2020 compared to 

less than 1% in 
2019 

faculty 

students 

19% 
drive 
alone 

17% 
carpool 

6% walk 

10% carpool 

30% 
walk 

61.5% 
walk 

 
staff drive alone 
rate, down from 

72% in 2019 

Telecommuting Boosts 

Caltech AVR 
COVID-19 Pandemic Forces Shift 

Towards Telecommuting 
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New fuel cells further reduce 

Caltech’s carbon intensity, but 

absent new carbon-neutral 

technology, these installations 

won’t solve Caltech’s long-term 

carbon goals. 

Caltech is evaluating the financial, 

research, and carbon impact of 

transitioning the campus energy 

distribution system from steam to 

hot water.  

Decarbonizing Caltech 

will require a shift away 

from natural gas, a fuel 

resource that has 

supplied the campus for 

decades. 

Caltech’s COVID-19 surveillance 

testing system was critical to limiting 

spread on the campus, but significant 

volumes of biohazardous waste were 

produced as a result. 



Global Emissions Drop and 
Due To COVID-19 
December 2020 

Caltech Pursues Utility 
Planning Through Ivy+ 

December 2019 
 

Campus Scope 3 Emissions Fall 
Significantly 
October 2020 



 1% 

 

 
regulated 

greenhouse gas 
emissions10 since 

2015 

Historical Greenhouse Gas Goal Progress 2020 Emissions Profile 
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pounds of CO2e 
per research 

dollar, down 25% 
since 2019 

 

Scope 3 Emissions Drop in 2020 

 total greenhouse 
gas emissions 

since 2011 

 

 MTCO2e per person, 
a 14% decrease 

from 2015 

2020 Emission Profile By Scope 
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Opportunity For Decarbonization 
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