
October 11 ,2022�

To whom it may concern,�

Lime� (Neutron� Holdings,� Inc.),� a� global� leader� in� shared� micromobility,� offering� electric�
scooter� and� electric� assist� bike� rentals� in� nearly� 30� countries� around� the� world,� would� like� to�
participate in the California Air Resources Board’s Low Carbon Fuel Standard (LCFS) program.�

As� it� stands� today,� the� LCFS� regulation� does� not� have� an� applicable� Energy� Economy� Ratio�
(EER)� for� Lime’s� micromobility� equipment� types� or� a� carbon� intensity� score� for� its� equipment�
charging.� Therefore,� we� respectfully� request� your� review� of� the� following� Tier� 2� pathway,�
which� outlines� an� EER� for� electric� scooters� and� electric� bicycles� and� an� updated� carbon�
intensity score.�

We� believe� opening� a� micromobility� pathway� in� the� LCFS� program� helps� continue� to� advance�
this valuable transportation mode and its benefits.�

Micromobility� equipment� has� established� itself� as� an� important� emission-reducing� first- and�
last-mile� solution� across� California.� Incorporating� micromobility� into� the� LCFS� program�
demonstrates� California’s� commitment� to� supporting� and� encouraging� cleaner�
transportation solutions for its communities.�

Certain� information� in� the� application� is� a� trade� secret� and� is� exempt� from� disclosure� under�
the� California� Public� Records� Act.� As� such,� we� have� provided� a� copy� of� our� application� with�
trade� secrets� redacted� and� we� authorize� release� of� this� redacted� version� in� the� event� that� the�
agency receives a public records request.�

Thanks,�

Andrew Savage�
VP, Head of Sustainability�

Application No. B0467
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Electricity consumption in e-scooters and e-bikes (kWh)�
To� calculate� the� energy� consumption� of� swappable� e-scooters� and� e-bikes,� we� queried� Lime’s�
database,� specifically� looking� at� data� related� to� all� charging� events.� We� filtered� the� data� to�
only� include� charging� events� for� swappable� e-scooters� in� San� Francisco� between� January� 1�
and� September� 30,� 2022.� To� calculate� the� percent� battery� charge� increased� by� the� charging�
event,� we� subtracted� the� battery� charge� (as� a� percentage� of� total� capacity)� reported� at� the�
beginning� of� charging� from� the� battery� charge� at� the� end� of� charging.� Since� the� resulting�
metric� is� a� percentage� of� total� battery� capacity,� we� then� multiplied� the� percent� charged� by�
the� vehicle’s� battery� capacity� (in� kWh)� to� calculate� the� kWh� of� electricity� used� in� each�
individual� charging� event.� We� then� summed� the� kWh� of� battery� charging� across� all� charging�
events� in� San� Francisco� for� swappable� e-scooters� between� January� 1� and� September� 30,� 2022�
to determine the total electricity consumption for vehicle charging over that time period.�

E-scooter and e-bike distance traveled (km)�
To� calculate� total� e-scooter� and� e-bike� distance� traveled,� we� again� queried� Lime’s� central�
database,� analyzing� data� from� a� table� summarizing� the� details� of� each� e-scooter� and� e-bike�
trip� taken.�

From� this� table� of� records,� we� then� filtered� the� table� to�
only� include� trips� taken� on� swappable� e-scooters� in� San� Francisco.� We� summed� up� across� all�
records� to� determine� the� total� distance� traveled� by� swappable� e-scooters� between� January� 1�
and September 30, 2022.�

Van gasoline consumption methodology�

Lime� estimated� total� gasoline� consumption� by�
leveraging� data� from� its� San� Francisco� operations,� where� Lime� has� handled� all� rebalancing�
and� charging� needs� internally�

Internal task data (qty)�
Lime� used� task� data� to� extrapolate� gasoline� usage�

Task� data� provides� the� type� of� task� a� piece� of� equipment� is� undergoing� such� as� retrieving� an�
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determined� by� the� Union� of� Concerned� Scientists3.� This� method� was� used� to� account� for� the�
additional� travel� and� therefore� energy� consumed� to� support� the� trip� and� results� in� a� travel�
efficiency of km per MJ.�

By� dividing� the� e-scooter� &� e-bike� energy� efficiency� by� the� taxi� and� ride-hailing� energy�
efficiency, we calculate an EER value of 

Travel efficiency of public transit�
Based� on� values� of� 2,760� BTU� per� passenger� mi� from� published� BTS� statistic� tables� and�
conversion� constants� to� convert� BTU� to� MJ� and� mi� to� km,� we� calculate� that� the� average�
replaced public transit trip travels  km per MJ.�

By� dividing� the� e-scooter� &� e-bike� energy� efficiency� by� the� public� transit� energy� efficiency,� we�
calculate an EER value of 

Alternative modes of transportation�
We� consider� all� other� replaced� modes,� such� as� walking� or� riding� a� bicycle� as� having�
essentially� infinite� energy� efficiencies,� since� they� consume� no� transportation� fuels� during� the�
use� phase.� Therefore,� the� EER� value� when� comparing� scooters� and� these� other� fuel-free�
modes is 0.�

Blended EER�
To� calculate� the� blended� EER,� we� take� each� individual,� mode-specific� EER� and� multiply� it� by�
its� associated� mode� shift� to� calculate� a� weighted,� blended� value� for� e-scooters� and� e-bikes� as�
a whole�

Carbon intensity of e-scooters and e-bikes�
To� determine� the� carbon� intensity� of� Lime’s� operations,� the� team� calculated� the� emissions�
associated� with� the� electricity� to� charge� the� swappable� e-scooters� and� e-bikes� and� the�
emissions� associated� with� vans� used� to� rebalance,� swap� batteries,� and� transport� equipment�
to centralized locations for maintenance.�

Emissions� associated� with� electricity� directed� to�
e-scooters and e-bikes�
Because� Lime� is� already� buying� renewable� energy� for� all� e-scooter� and� e-bike� charging� (and�
thus� travel� usage),� we� considered� electricity� to� the� e-scooters� and� e-bikes� as� adding� no� more�
emissions� to� the� pathway.� Lime� intends� on� using� book-and-claim� accounting� for� indirectly�
supplied� zero-CI� electricity.� The� electricity� directed� to� Lime’s� e-scooters� and� e-bikes� will�
therefore have a carbon intensity score of 0 gCO2e/MJ.�

3� Union� of� Concerned� Scientists,� Ride-Hailing’s� Climate� Risks� calculates� that� the� "average� TNC�
ride was 72% longer than the fraction of the trip with passengers."� (source)�
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Emissions associated with van operations�
Lime� leveraged� the� gasoline� usage� detailed� in� the� Gasoline� consumed� by� vans� section� above�
to� determine� the� total� emissions� associated� with� its� operations� amount� of� gasoline�
consumed in vans per kilometer traveled by e-scooters and e-bikes.�

Using� constants� (115.83� MJ� per� gallon� from� CaRFG� &� 99.44� gCO2e� per� MJ� of� gasoline)� and�
previously� calculated� operational� figures,� we� calculate� the� gasoline� consumed� for� Lime�
operations between January 1 and September 30, 2022 in grams of CO2.�

Dividing� this� by� the� e-scooter� and� e-bike’s� energy� consumption� (in� MJ)� results� in� a� per-vehicle�
energy input ratio of gCO2e/MJ.�

Credit generation estimates�
Using� the� EER,� carbon� intensity� score,� mode� shift� factor,� and� CARB’s� credit� calculation�
formula,� Lime� estimates� that� MT� of� CO2e� were� avoided� between� January� 1� and� September�
30, 2022 and therefore that many LCFS credits would have been created.�

In� accordance� with� the� LCFS� regulation,� only� electricity� used� to� displace� gasoline� usage� is�
considered� in� the� calculation� of� credits.� To� adjust� for� this� requirement,� we� reduce� the� overall�
e-scooter� and� e-bike� electricity� usage� for� the� relevant� period� by� the� combined� mode� shift�
amount� of� 46%� (12%� driving� alone� +� 25%� ride� hailing� +� 9%� public� transit)� detailed� above� in� the�
Energy Economy Ratio (EER) section.�

𝐶𝑟𝑒𝑑𝑖𝑡𝑠 = (𝐶𝐼 
𝑠𝑡𝑎𝑛𝑑𝑎𝑟𝑑 

− 𝐶𝐼 
𝑒𝑆𝑐𝑜𝑜𝑡𝑒𝑟

/𝐸𝐸𝑅 ) × 𝐸𝑛𝑒𝑟𝑔𝑦 𝐷𝑒𝑛𝑠𝑖𝑡𝑦 × 𝐸𝐸𝑅 × 𝐸𝑙𝑒𝑐𝑡𝑟𝑖𝑐𝑖𝑡𝑦 𝑈𝑠𝑎𝑔𝑒 × 10 
−6 

The formula uses the following definitions:�

EER = 
CI Standard = 89.5  gCO2e/MJ (2022)�
CI eScooter  = gCO2e/MJ�
Electricity Usage  = 46% * 
Energy Density = 3.6 MJ/kWh�
Credits = Credits allocated in Metric tons�

These calculations are further detailed in the R script included in the application package.�

Quarterly reporting and facility registration�
To� ensure� data� accuracy� in� registration� and� reporting,� the� Lime� team� proposes� registering�
Lime� charging� facilities� (i.e.,� warehouses)� as� consolidated� fuel� supply� stations� in� the� cities� the�
company� serves.� The� facilities� will� be� registered� by� providing� the� name,� address,� and�
latitude/longitude� coordinates.� All� e-scooters� and� e-bikes� assigned� to� that� facility,� whether�
charged� by� Lime� or� LPs,� will� be� logged� and� reported� to� CARB� on� an� annual� basis.� Registration�
of equipment will include the make, model, and a unique identifier per vehicle.�
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On� a� quarterly� basis,� Lime� will� aggregate� electricity� usage� data� for� the� e-scooters� and� e-bikes�
and� gasoline� usage� from� its� van� operations� for� the� relevant� time� period� and� will� submit� this� to�
CARB for each registered charging facility.�

Continuous improvement�
Lime� is� committed� to� improving� the� sustainability� of� its� business� and� intends� on� using� the�
framework� outlined� above� as� a� tool� to� further� align� the� company’s� business� and� sustainability�
goals.�

We� expect� to� submit� additional� pathways� as� e-scooter� and� e-bike� travel� efficiency� increases�
and their associated emissions continue to decrease.�

We� look� forward� to� expanding� our� role� as� a� leader� in� the� micromobility� space� and� utilizing�
this program to advance cleaner transportation for communities across California.�
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