
L E A D I N G  T H E  C L E A N  A I R  M O V E M E N T



7 Million Premature Deaths are linked to air pollution annually as the #1 environmental cause. (WHO)

G LO B A L  A I R  P O L LU T I O N  C R I S I S

Air pollution is a trillion dollar problem
Failure to manage air pollution costs governments and industries $5 Trillion USD annually. (World Bank/IHME)
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Air pollution is the MOST PRESSING environmental health issue today.

http://www.who.int/mediacentre/news/releases/2014/air-pollution/en/
https://www.worldbank.org/en/news/press-release/2016/09/08/air-pollution-deaths-cost-global-economy-225-billion


Traditional Monitoring Technology

W H AT ’ S  T H E  P R O B L E M ?

Failure to 
Manage

Sparse/Lack
of Data

High Cost of 
Ownership
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“If you can’t measure it, you can’t manage it, and you can’t fix it.”

-Michael Bloomberg

Lack of data results in air pollution management failures and an unclear ROI on related interventions.

San Francisco Bay Area
10 stations for 7M people
(0.0000014 data points pp)

Paris
9 monitors for 2M people 
(0.0000045 datapoints pp)

Presenter
Presentation Notes
Statistic taken from: WHO, “7 million premature deaths annually linked to air pollution”. Press Release. 2014. http://www.who.int/mediacentre/news/releases/2014/air-pollution/en/
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San Francisco Bay Area
100 stations for 7M people
(10x more datapoints)

Paris
180 monitors for 2M people (20x 
more data points)

Clarity Air Monitoring

W H AT ’ S  T H E  S O LU T I O N ?

“If you CAN measure it, you CAN manage it, and you CAN fix it.”

-Clarity Movement

Data-driven
Actions

High-Resolution 
Air quality Data

Low Cost 
Air Monitoring

Clarity enables data-driven air quality management.

Presenter
Presentation Notes
Statistic taken from: WHO, “7 million premature deaths annually linked to air pollution”. Press Release. 2014. http://www.who.int/mediacentre/news/releases/2014/air-pollution/en/



ACTION?

NODE NETWORK CLARITY CLOUD + SMART 
CALIBRATION

MODELING + ANALYSIS

ANALYSISQUALITY
ASSURANCEMEASUREMENT

CLARITY ENABLES 

GOVERNMENT TO 

TAKE EFFECTIVE 

ACTIONS VIA 

MEASUREMENTS & 

INSIGHTS

A I R  Q U A L I T Y  M A N A G E M E N T

C L A R I T Y
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W H AT ’ S  T H E  S O LU T I O N ?
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C L A R I T Y  A I R  Q UA L I T Y  M O N I TO R I N G

• Modular communication

• Secure Cloud storage & access

• Intelligent data accuracy correction

•  Pollution hotspot analysis

•  Policy evaluation & planning

•  Better prediction models

CLARITY CLOUD + SMART 

CALIBRATION

MODELING + 

ANALYSIS

CLARITY NODE 

NETWORK

• PM2.5 , PM10 ,  NO2 , temperature, humidity

• Easy self-guided deployment
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C L A R I T Y  A I R  Q UA L I T Y  M O N I TO R I N G

CONFIDENTIAL

Self-Power Capability
(Solar Panel)

Weatherproof 
Outer Shell (Rated IPX3)

State-Of-The-Art
Sensor Modules
(PM2.5: R2  > 0.8, NO2: R2 >0.7)

Modular 
Communication 
(Cellular Or Wi-fi)



C L A R I T Y  D E P L OY M E N T  TO O L

CONFIDENTIAL



C L A R I T Y  DATA  V I S UA L I Z AT I O N

SMARTCITY DASHBOARD FOR HISTORICAL 
DATA VISUALIZATION, COMPARISON AND 
DOWNLOAD

OPENMAP, FOR DATA SHARING WITH PUBLIC



OFF

ON

Example 1: SE Asia (Confidential)

S M A R T  C A L I B R AT I O N  &  R E G U L ATO RY  C O M PA R I S O N S



OFF

ON

Example 2: Bay Area, California

S M A R T  C A L I B R AT I O N  &  R E G U L ATO RY  C O M PA R I S O N S



$1,000 USD / Measurement Point / Year

S E N S I N G - A S - A - S E RV I C E

CLARITY NODE  NETWORK CLARITY CLOUD + SMART CALIBRATION MODELING + ANALYSIS
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CONFIDENTIAL

E X A M P L E  H OT S P OT  D E T E C T I O N

REFERENCE STATION 1 REFERENCE STATION 3

REFERENCE STATION 2

Presenter
Presentation Notes
Statistic taken from: WHO, “7 million premature deaths annually linked to air pollution”. Press Release. 2014. http://www.who.int/mediacentre/news/releases/2014/air-pollution/en/



CONFIDENTIAL

EXAMPLE 50 NODE NETWORK

E X A M P L E  H OT S P OT  D E T E C T I O N



Clarity Cloud 
Network Management

E X A M P L E S  PA R T N E RS  &  C U S TO M E RS

T R U S T E D  B YV A L I D A T E D  B Y
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STATIONARY MOBILE
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S TAT I O N A R Y  V S .  M O B I L E  M O N I TO R I N G



Stationary monitoring captures pollution events  in real-
time.

Mobile monitoring cannot capture full air quality issues in 
space and time.
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S TAT I O N A R Y  V S .  M O B I L E  M O N I TO R I N G

STATIONARY MOBILE



“If you can’t measure it, you can’t 
manage it, and you can’t fix it."

T H E  P R O B L E M  ( C O N T I N U E D )
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Clean solutions already exist.

We’re just not deploying them fast enough.

Presenter
Presentation Notes
Statistic taken from: WHO, “7 million premature deaths annually linked to air pollution”. Press Release. 2014. http://www.who.int/mediacentre/news/releases/2014/air-pollution/en/
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“…& COSTS THE GLOBAL ECONOMY
MORE THAN $5 TRILLION ANNUALLY IN
WELFARE COSTS.” W O R L D  B A N K  +  

I N S T I T U T E  F O R  H E A L T H  M E T R I C S  &  E V A L U T I O N  

Problem:
We rarely (if ever) procure solutions or legislate 

at a global scale.

T H E  P R O B L E M  ( C O N T I N U E D )

Presenter
Presentation Notes
Statistic taken from: WHO, “7 million premature deaths annually linked to air pollution”. Press Release. 2014. http://www.who.int/mediacentre/news/releases/2014/air-pollution/en/
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We can do a much better job of measuring 
the localized emissions benefits of 

renewables and zero emission solutions.

This is where we need your help!

T H E  P R O B L E M  ( C O N T I N U E D )



T H E  O P P O R T U N I T Y
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We can cost-effectively measure health cost 
savings and reduced burden of disease at the 

actual scale of procurements and policies.

This can greatly improve the value proposition 
of decarbonization activities or de-risk future 

clean air investments. 



I N S I G H T S | P O L I C Y  A S S E S S M E N T

CHANGE IN AIR QUALITY AFTER 
CAR FREE ZONE IMPLEMENTED
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Air
Pollution

TimeIntervention
Taken

?



List of air pollutants and greenhouse gases
Air Pollutant Greenhouse Gas Impacts Human Health

Particulate Matter (PM2.5)

Sulphur Dioxide (SO2)

Nitrogen Dioxide (NO2)

Ozone (O3)

Carbon Monoxide (CO)

Carbon Dioxide (CO2)

Black Carbon (BC)

Lead

Particulate Matter (PM10)

Methane

Source(s):UN Environment; BBC “Cut air pollution to fight climate change – UN” (Sept. 20, 2019)
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T H E  U G LY  T R U T H
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We can trust people to act in their self-
interest much more urgently than they 

would for strangers or future generations.



25

Q U E S T I O N  O F  “ P E R F O R M A N C E ”  &  E X A M P L E  P R O J E C T S

ACCURACY

CONSISTENCY

COST OF 
OWNERSHIP

EASE OF 
DEPLOYMENT

RELIABILITY

WHAT IS PERFORMANCE? 
(From a system perspective)



A C C U R A C Y
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PROJECT LOCATION: Paris, France
DATA USE CASE: Exposure study and modelling
MAIN REQUIREMENT: Good accuracy

Presenter
Presentation Notes
Schools throughout the central 20 neighborhoods. Bloomberg philanthropies, Mayor’s office (Ann Hidalgo), Air Parif and Kings college. (30 + 150)



A C C U R A C Y
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PROJECT LOCATION: Paris, France
DATA USE CASE: Exposure study and modelling
MAIN REQUIREMENT: Good accuracy



C O N S I S T E N C Y
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PROJECT LOCATION: Richmond, CA
DATA USE CASE: Hotspot detection
MAIN REQUIREMENT: Good device-to-device consistency

Presenter
Presentation Notes
AB617 sponsored by California air resources board (CARB). Partnering with Ramboll and Groundwork Richmond (prime) (50 sensors)



C O N S I S T E N C Y
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PROJECT LOCATION: Richmond, CA
DATA USE CASE: Hotspot detection
MAIN REQUIREMENT: Good device-to-device consistency



E A S E  O F  D E P L OY M E N T
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PROJECT LOCATION: Houston, TX
DATA USE CASE: Emergency response
MAIN REQUIREMENT: Fast deployment

Presenter
Presentation Notes
Chemical fire Deer Park fire on March 17th. Environment defense fund (EDF) and Houston health department (20)



E A S E  O F  D E P L OY M E N T
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PROJECT LOCATION: Houston, TX
DATA USE CASE: Emergency response
MAIN REQUIREMENT: Fast deployment

Call received: Sunday March 17th

Devices shipped: Monday March 18th

20 Devices deployed: Tuesday March 19th

DEER PARK FIRE DEPLOYMENT TIMELINE



C O S T  O F  O W N E R S H I P
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PROJECT LOCATION: Bengaluru, India
DATA USE CASE: Awareness generation
MAIN REQUIREMENT: Low cost of ownership

Presenter
Presentation Notes
Unmask my city campaign, with Healthy Air Coalition, GCHA global climate and health alliance. India pediatric association + local doctors. Awareness and outreach. (40 devices (now less))



R E L I A B I L I T Y
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PROJECT LOCATION: Kolkata, India
DATA USE CASE: Policy impact analysis
MAIN REQUIREMENT: Reliability

Presenter
Presentation Notes
Funded by the World Bank, potential effectiveness of electrifing public transportation. Kolkata is called the Diesel capital of India. During Diwali more than 1000 micrograms.



R E L I A B I L I T Y
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PROJECT LOCATION: Kolkata, India
DATA USE CASE: Policy impact analysis
MAIN REQUIREMENT: Reliability

Presenter
Presentation Notes
Funded by the World Bank, potential effectiveness of electrifing public transportation. Kolkata is called the Diesel capital of India. During Diwali more than 1000 micrograms.
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C O N C L U S I O N

PERFORMANCE STANDARDS OF A SYSTEM
Depend on use case of generated data

EXPOSURE STUDY AND 
MODELLING

HOTSPOT DETECTION EMERGENCY RESPONSE AWARENESS GENERATION POLICY IMPACT ANALYSIS

Presenter
Presentation Notes
Statistic taken from: WHO, “7 million premature deaths annually linked to air pollution”. Press Release. 2014. http://www.who.int/mediacentre/news/releases/2014/air-pollution/en/



“IF YOU CAN’T MEASURE IT, YOU CAN’T 
MANAGE IT, AND YOU CAN’T FIX IT.”

CAN
-CLARITY TEAM

C L A R I T Y  M O V E M E N T
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Presenter
Presentation Notes
Statistic taken from: WHO, “7 million premature deaths annually linked to air pollution”. Press Release. 2014. http://www.who.int/mediacentre/news/releases/2014/air-pollution/en/



T H A N K  Y O U !  L E A R N  M O R E  AT  C L A R I T Y. I O
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