


 



Energy 
Caltech exported more electricity than 
it imported for the fourth time in the 
past five years. New challenges have 
arisen in decarbonizing electricity and 
thermal systems. 

 
total electricity 

consumption since 2016 

peak but 5% higher 

than 2020 

 

  

 

 

 

 

 

Water 
Measures to control consumption in 
irrigation and the utility plants were 
overwhelmed by domestic 
consumption increases in 2021 which 
will require further exploration. 

  

   

 

  

 

  

  

 

  

 
Materials  
As Caltech transitioned to a new waste 
vendor, differences in methodologies 
led to very different results on 
diversion. These results are likely 
closer to Caltech’s true diversion rate. 

Land Use  
Diligent work to make the campus 
more sustainable continues with 
green building efforts and by 
returning the campus land cover to a 
more native landscape. 

  

 

of campus covered with 

low-water vegetation, 

up from 4% in 2012  

 

 

 

Mobility 
2021 commuter data showed a 
marked rebound in campus drive 
alone rates and associated emissions 
while telecommuting dropped by 75% 
from 2020. 

  

 
   

 

 

 

 

Emissions  
Predictably, Caltech emissions rose 
from 2020 levels with a return of many 
campus activities in 2021. Caltech is 
now exploring future paths to 
prioritize decarbonization. 

 

 
 

 

 
pounds of CO2e per 

research dollar, down 
26% since 2016 

 

 

 

 

 

 

 

 



Caltech’s aging electricity 

infrastructure has received some 

much needed renovation in recent 

years. Major feeder lines supply the 

campus to keep critical equipment 

online 24 hours a day. 

While a campus thermal transition will 
decarbonize our campus heating and a 
large offsite renewables purchase will 
decarbonize most of our electricity and 
cooling systems, new fuel cell 
technologies will be needed to reach 
net zero emissions. 

Proper ventilation was a 

consistent theme throughout 

the COVID-19 pandemic. 

Upgrading Caltech’s metering 

infrastructure is critical to 

achieving a smarter utility 

system. 



Solar 3 Project Comes 
Fully Online 
January 2021 

Electricity Consumption Inches 
Up As Energy Mix Diversifies 

September 2021 

Caltech Completes Hot 
Water Building Surveys 

March 2021 

consistent theme throughout 



Historical Campus Electricity Consumption 2021 Electricity Portfolio 
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total electricity 
consumption 

from 2016 but a 
5% increase from 

2020 
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FY21 electricity 

consumption: 

114,572 MWh 

Net Grid Exports 



in annual energy 
costs, a 13% 

increase from 
2020  

 

Caltech Modernizes Electric Grid 

To Pave Way For Future State 
Building Modernization Continues 

With Beckman Institute Upgrades 

 
electricity 

produced on-site1 

with net export 
over course of year 

 
energy intensity by 

area2 since 2020 
and the lowest 

since 2015 



Even areas with high rainfall and 

milder temperatures have been 

increasingly threatened by fires fueled 

by climate change. Sequoias like these 

in the Sierra Nevada were victims of a 

large fire complex this past summer. 

Caltech has aimed to address drought 

restrictions by utilizing condensate 

from building air conditioning systems 

in ponds without aquatic life. 

Annual rainfall is decreasing in 

southern California while 

storms are increasing in 

intensity, thereby causing other 

problems like flooding and 

erosion. 

Caltech continues to 

replace large sections of 

turf both in the campus 

interior and along the 

periphery, including this 

section near Cahill and 

Keith Spalding. 



Domestic Water Use Jumps Up 
With Return To Campus 

September 2021 

Caltech Continues Push For 
Native Landscaping 

October 2021 

Level 2 Drought Restrictions 
Implemented Across California 

August 2021 



Historical Campus Water Consumption 2021 Water Use Profile 

Utility Plants 

 17% 
increase in 

consumption 
from 2019 

 54% 
 34% 

Building & 
Domestic 

 12% 

Irrigation 

 
water 

consumption 
since 2019 and 

the highest seen 
since 2010 

FY21 water 

consumption: 

296,376 HCF 

or 221.7 Mgal 



consumption 
since 2019 and 

the highest seen 

water use per 
square foot 

since 2020, up 
9% since 2016 

 
in annual water 

costs, up 9% 
from 2020  

Building Water Consumption Rises 

As Labs Reoccupied 

  
2021 use percentages for utility plants, building 

& domestic, and irrigation 

Level 2 Drought Restrictions 

Take Effect Statewide 



Green waste is now combined with food waste as a 

general compost due to new regulations. Every 

corner of campus generates varying amounts of 

both types of waste, and Caltech hopes to identify 

more in the coming year. 

As the Resnick Sustainability Center 

rises from the ground, Caltech is 

working with contractors to maximize 

diversion of construction materials. 

Campus waste bins have always 

included trash and multi-stream 

recycling. Future plans could include 

consumer-facing composting. 

Caltech completed our first full year with Republic 

Services providing waste hauling services. It was an 

immensely challenging year with COVID waves causing 

unavoidable service disruptions. 



Local Composting Solutions 
Come To Pasadena 

March 2021 

First Certified Green Labs 
Receive Awards 

June 2021 

Campus Groups Get Creative 
With Waste Reduction 

July 2021 
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campus non-

hazardous waste 
diversion rate, down 

from 28% in 2014 

Caltech Diversion Demonstrates 

8% Paper 

FY21 waste 

generation: 

1,597 short 

tons 

Caltech   Recycling 

Center     closes 
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Caltech Diversion Demonstrates 

Need For Campus Emphasis 

 
pounds 

municipal waste 
generated per 
person, down 

from 755 in 2017 

in total campus 
waste costs, 

down 3% from 
2020 

 in campus 
hazardous waste 
costs since 2018 

 

recycled e-waste 

incinerated 

Green Labs Lead The Way On 

Reducing Research Impact 



Caltech’s campus features a 

wide range of hardscape, 

building footprint, maintained 

turf, beautiful trees, and native 

landscaping. 

Caltech now has 12 

LEED certified 

buildings, four of which 

have achieved 

Platinum certification 

while the remaining 

eight are LEED Gold. 

In order to accommodate social 

distancing requirements and 

provide safer meeting, working, 

and eating spaces, Caltech set 

up a number of tents for 

general community use. 

Caltech Facilities provides more than just energy, 

water, and waste collection to the campus. 



Caltech Completes More 
Turf Replacements 

October 2021 

Chen Neuroscience 
Building Occupied 

November 2020 
 

COVID Air Balance Testing 
Completed 
June 2021 



LEED certified buildings, 
16% of Caltech’s total 

campus space 

EBOM Gold 
Broad Center 

16% 

25% 

NC Platinum 
Linde+Robinson 

Jorgensen 
Keck Center 

Bechtel Residence 

projection 

2021 LEED Square Footage Breakdown Historical LEED Building Square Footage 

1 new LEED 
building 

expected in 
2024 

59% 
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construction 
project pursuing 
LEED certification 

for 2024 

  
increase in low 

water vegetated 
campus cover 

since 2012  

 square feet of 
LEED space added 

since 2008 

 

Sustainable Vegetation Leads 

Campus Land Use Transition 

Air Balance Tests Illuminate COVID 

Mitigation and Energy Opportunities 

22% High Water Use3 

 

78% Low Water Use4 

39% Hardscape 26% Buildings5 18% Turf 
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The need for social 

distancing brought some 

positive changes in how 

streets are utilized such 

as increased outdoor 

seating and widened 

sidewalks. Hopefully 

these trends will persist 

as we leave the 

pandemic era of COVID. 

A return to campus meant a return to parking lot 

congestion in certain areas. Caltech Commuter 

Services hopes to alleviate this congestion with 

improved commuter services that make it easier 

for community members to not drive alone to 

work or classes. 

A return to the office also 

meant a return to highway 

and road congestion. 

Many aspects of Caltech’s 2019 Mobility Plan have not 

yet been implemented due to the constraints of the 

COVID-19 pandemic. These solutions can effectively 

address some persistent commuting challenges. 



Caltech Provides Daily 
Parking Passes 

July 2021 

Parking Lot Occupancy Rises 
With Return to Campus 

September 2021 

Reduced Restrictions Provide 
Commuting Opportunity 

February 2021 



 

Drive 
Alone 

8% 

 2% 
decrease in 
AVR since  

2018 
40% 

 43% 

Walk/Bike 
 9% 

Bus, Rail, 
Carpool 

 
campus 

occupants per 
vehicle, up 

from 1.60 in 
2019 

Campus Average Vehicle Ridership6 2021 Commuter Breakdown 
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regular telecommuters 
in 2021, up from less 

than 1% of total 
commuters in 2019 

  
telecommuted in 
2021 compared to 
32% in 2020 but 
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, up from 41% 

in 2020 

Post COVID Commuting 

Trends Come Into Focus 
New Commuting Normal Highlights 

Opportunities and Need For Flexibility 
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The intermittency of solar and wind 

power makes planning for carbon 

neutral power more complex than 

simply switching to 100% 

renewable energy supply. 

On-campus renewable energy systems 

have only made a marginal difference in 

lowering total emissions. Larger offsite 

installations of renewables and campus 

utility electrification are key components of 

a decarbonization strategy. 

Operating buildings remains by far the 

greatest producer of emissions for Caltech. 

Numerous opportunities remain on the 

campus for maximizing building efficiency. 

Campus solar installations currently 

financed through power purchase 

agreements are aging rapidly and will 

soon be eligible for direct ownership 

along with replacement by more 

efficient panels. 



Global Emissions Rebound 
From COVID-19 
December 2021 

Caltech Completes Utility 
Thermal Study 

September 2021 
 

Campus Scope 3 Emissions 
Continue To Stay Low 

October 2021 



 1% 

 

 
regulated 

greenhouse gas 
emissions8 
since 2016 

Historical Regulated Greenhouse Gas Emissions 2021 Emissions Profile 
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 29% decrease 
in total GHG 
emissions 
since 2008 
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2021 regulated 

emissions: 

72,343 MTCO2e 



pounds of CO2e 
per research 

dollar, down 26% 
since 2016 

 

Scope 3 Emissions Stay Low 

 
total greenhouse gas 
emissions since 2016 
but a 12% increase 

since 2020 

 

 MTCO2e per person, 
a 10% decrease 

from 2016 

2021 Emission Profile By Scope 

17% 

 7% 

76% 

Thermal Study Paves Way For Major 

Campus Decarbonization Effort 
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