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ExecutiveSummary*

Climate contexttn2017,tK S | S gt S (i Boar@ dayewdd iiskhird/figg@ar commitment to

our Climate InitiativeThe newclimatestrategy aims to achieveleep decarbonization by mid

century, focusing othe biggest emittingegions {he United States,Hina, India and Europesix

thematic areagTransportationElectricity; Industry; Financ8trategic Communications and Carbon
dioxide removal)This strategy is a stdet ofour transportationstrategyand zeroes ion roadfreight

¢ covering whyh Unfpartark, what haschangedecently, what needs to be overcome, what pan

to fund and where how much it will costand how weplan totrack progresaNote that we will

continue to support passenger transport decarbonization, although we will rebalance our funding as
our overall transportation program budget is largely unchanged. We will soon be releasing an update
of our overall transportation strategy

Whyfreigh?Ly (2RI @Q&a 3f206lf SO2y2Yeéx (NHzO1 & ©£2NJ] | NRBdz
warehousesand manufacturing hub&reight movementparticularlyby road is increasingly major

contributor to climate changéroad freight emissiomsake up30% (oday) to 35%(in 2050)of

transportation C@emissionsand on-kilometer activity ipredictedto triple globallyby 2050(in

contrast, passengdilometertraveledis expected to increase b%by 2050) Trucks have dire

health consequence&achyear, 180,000people die fronthe effects ofpollution fromon-road diesel

vehicles, representing 3.7 million years of life lost anndalyeduce emissions in line witth@ow

2°C scenariand dramatically immve
health and air qualityoadfreight must
transition to zero emission®ur goals are

Improved energy

to realize30+% zero emission share of Diesel |
truck sales b030 80% by 2040, and Death Zone DDirtyl
. . lesels

100% by 205 our regionswith uptake Climate, Air
in the rest of the world lagging only slightly ~ -ower fuel, quality, health Freight is growing

H P maintenance T addressing is essential
¢ and absent philanthropic investment and eosts benefits to abate Climate Change
partner actions we are not on the Natiral gas s ot
trajectory to get there. dlean enough

Better work

2 K} G Qa&a 20dthnytay3iRhe last
couple ofyears, opportunities haveemergedthat give us a viable pathway to decarbonize road

freight, and momentum is buildingncreasingly, governments at all levels (city;rsational, national)

are demanding reduced emissions and oil use from the transportation sector to improve public health
improve energy and economic security, and mitigditeate changéseefigurefor other positive

narratives related to zero emission freigl8everal governments have implemented or begun
deliberating policiefor trucks and refueling (charging) infrastture that will lead to zero emission

truck deployment at scale A y Of dzR A ¥d¥andet CldaFRuBdek | Q&

1¢KAA R20dzySyid 61l &a LINBLINBR & LINI 2F GKS 1S¢f Sl C2tdegnfoy HewletyFouadatiory G SN/ I £ LI |y
A0FFF 2NI o6& INFYGESS adlFF 0 U Kebtivies disthibediaidanp@nientiianhdrkeis inayyfeflect te paksagizafk a2 YS 2F (K
legislation (based on inputs from grantees and experts in the field), the Hewlett Foundation does not lobby or earmdsKatspiiwhibited lobbying activities,

asdefinedints FSRSNI f GFE flgad ¢KS C2dzyRIGA2Y Q& TFdzyRAy 3 F2NJ Logetatin@suppere NJ, A& fAYAGS
grants that grantees can allocate at their discretion, and project support grants fwbinying activities (g., public education and nonpartisan research).

2/ fAYEGS LyAdminbinodd {1 Snot B3 ehtpe mhwiviett. aighvp-gontentiuploads2018/01/HewletEoundatiorClimatelnitiative-

Strategy20182023.pdf

3 https://ww2.arb.ca.gov/ouwork/programs/advancedleantrucks
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The COVIB19 pandemic and recession

This strategy document was almost ready for release when the O@\hdemic ballooned into a global crisis that has dramatically changed
everyday life and is all but certain to lead to a severe global recessimhéelteein-place and curfew ordeiia China, Europe and the United States
have if anythingdramatically accelerated an ongoing trend toward online shopping for food and other olmdia and the rest of the Global
South we may not sesich dramatichanges in the santeend due to lower incomes aritlerefore, lower adoption rates of home delivefyne
dramatic drops in transportation emissiémg are seeing due to imposed lockdowns are mostly expected to be temporatiye Ishift to online
shopphgmay endure From this perspective, the focus of this strategy on increasing the share of zero emission freight vehicles of abhtypes b
even more critical and can potentially mitigate greenhouse gases even further than we expect.

Further, governments around the world are already passing legislation for massive public spending to combat the recestteddrg the
pandemic. While the bulk of these stimulus packages should provide immediate relief for those most impactedsis, the parts dedicated to
longerterm recovery may result in new political opportunities to advance zero emissions transportation. For example, largdissglenuling on
charging infrastructure for electric trucks, which would have been diffictgalize previously may now be possible in all regions. The majority o
outcomes, pathways and tactics presented in this strategy continue to hold true in this new scenario although priobge®andgred\We actively
invite ideas from our grdees on new opportunities and barriers to help us update our strategy as the crisis evolves rapidly. Further, as we m
grants,we will remain flexible with respect the goals and theory of change of our grantees

Asbattery costs continuto dropfaster than expectedero emissiotruck models are emergingith
200modelsannounced includingmary in the heaviest, longaul segment<£lectric trucks have

substantially lower fuel and maintenance costs than diesel trucks, leading to increasing interest among

shippers and truck operators for zero emission road freigydrogen and fuel cell technology also
shows potential to be a viable solution for lelaggetrucks;however, the costs and infrastructure

needs still present a steep challen@xer the past few years1,000Zero Emission Trucks (EEck9

have beendsted in more than 60 pilota medium ancheavyduty applications.

Additionally, firstmover fleetsandgovernmentsacross the worl@re serious abouachievingzero
emissionsShenzhef @hinajurban logistic§leet went from 0% to 35% electiitjust three years

with over 60,00@-vehicles. Dewthe Post DHIEuropehas over 9,000 zero emission (mostly
electric) trucks delivering parcetsd thirty cities in the Netherlands committedziero emission

urban logistic zones in city censby 2025 Amazon (US) ordered 100,000 electric urban delivery van
for delivery by 2030Delhi(India)plans 6r up to 1,00Glectricdelivery vehicleby early2020 IKEA
(globalhas fullyelectrified deliveries in @hghai and will have full zero emission delivery by 2025.
The ports of Los Aelgs and Long Beach (CA, tiBhmittedto 100%zero emissioport (drayage)
trucks by 2035Refuse trucks are going electric in China, Europe, and the US. And Tesla has-2,000 pre
orders for its longhaul battery electri¢ractor trailer. Nikolaunveiledtwo longrange fuel cell tracter
trailer modeldn 2019 that are capable of refueling in 10 to 15 minutes and travel 750 miles on a full

tank of hydrogert. Oppositional pushback

Market-based

What needs tde overcomeFor the first time, :
viable technologicaolutions exist to put road freigfand Not enough heavy goodpayingail  sowe o ek oun

virtually all road transpoybn a path toward zero duty models ” 5' SR,
emissions by midentury with significant benefits for ~ Trucks are | herang | :
human health and the climatBut to succeed, we too XpensIve  _ isn't developed Natura gas i
mustovercomesteepbarriersto uptake.The three Fae  megumduty  ©Nough B
dominant concerns dfuck buyergoday are figher vehicle |, " Budensoniow | LI
prices low model availability, and lack of fueling range ooty | s e dontrare
road oty SOUEES

infrastructure Purchase price parifpr some truck types witle here within 5
years and total@st of ownership is already attractive for many use calg®lectric truck sales

4Nikola hydrogen fuel cell overview, fast fueling in 15 minbtgss://nikolamotor.@m/hydrogen
5 https://lwww.carbonbrief.org/analysisoronavirushastemporarilyreducedchinasco2-emissionsby-a-quarter
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increase, w can expect mpositionfrom the oil and gas industandlaggardruck manufacturerso
increase potentially aiming t@xploit these barriers angpread misinformatiofsee word cloud)
Positively, things are changing quidkly described aboweith dropping prices and increasing
modelg, addressing many of these barriefsis strategyaddresses these barriers througlyuations
(increasing modelsfinancial incentiveginancing and knowledge sharirigddressing pride
investment and policy for fueling infrastructuegid buildingalliesand strategic communicationg
win industry and public support and better resddo opposition.

How do we get to our go&l§ oachieve longerm outcomes to get t@Eroad freight and significantly
improve air quality and healtlye will supporkeygranteeinterventionsthat fall into three main
categoriegsee Figure ES1)

1 Granteeworkto Accelerate Zero Emission Trucksick regulationshat cover all classes of
vehicles from urban delivery to lothgul tractortrailers(such as zero emission truck
requirement$ arefoundationalpolides Complementinghesearekey interventions t@cak zero
emission fleetscreate clean air zones in citigsstablishfinancial incentives/penaltieandfind
innovativefinancingsolutions Within these pur grantees wilpursue a balancketween
regulationsandincentivesas well ashortterm successes with losigrm policy signals, especially
for longer distance trucks.

1 Granteeworkto DeploylLargeScale Barging/Fueling Infrastructure & Zero Emission Fiiéls
most importantinterventionswill create &rgescalepublic and tility investmentsn
infrastructure ensure fuels are zero emission througktainable source fuel regulatigremd
optimize chargingvehiclegrid integrationand electricity rate desigi.g., link cheap daytime
solaror off-peak nighttime powewith truck charging)Complementing and supporting these are
interventions tadefineincentivesandto passand implemensupportive rules

1 Grantee work tdBroaden and Deepen Suppdgey interventions teupport work tacultivateand
elevatepowerful allies in freight shippers, parcel companies, fleets, and truck manufacturers;
engage frontline communities and environmental justice groupsiitd diverse, local coalitions
to build resilient longerm sucess foster public support or pressure to lower freight emissions;
share knowledge and build capacity; and employ strategic communications.

Where?Considering abatement potenti@gkomising air quality and health improvements (avoided

deaths from orroad desel), and likelihood of achieving reductiomne prioritize grantmaking in

China, Europe, the United States, India, and aeggisnal effortsChapter Jprovides specific

strategies by region. 2 6 SOSNE KAt S | Sgft Si thedaregodgyeRoityt@d oAff 0S5
move toward zero emission freight are also critical in all other parts of the world. We welcome the
opportunity to coordinate with philanthropic funders who are interested in other regions.

2 KFG R2SayQi dKiSstaledyMdeuseS Androadigeighddily (moving goods from ports
and manufacturing hubs to their end delivery location). We do not look at logistics, other modes like
rail, marine, or ajror does this strategy include shifting freight away from road ta#ebsn

intensive modes of transportVe recognize these as complementary strategies, but separate
philanthropic strategies covether modes, their emissions mitigation, agietening freight logistics

For example, thdlliance for Logistics Innovationdiugh Collaboration in Europetes that the

forecasted 300% increase in freight transport demand could be achieved with only a 50% increase in

WILLIAM + FLORA

F Hewlett Foundation



Figure ESI Overview of zero emission road freight theory of change
Based omumerous interviewssurveys, and meetinggth advocates, experts, and leadetee following reflects a shared
theory ofchange held by our partners and grantees

By 2050, reduce emissions in key regions by 75% through
100% new sales being ZE Trucks in Europe, China, & the US
(80% sales by 2040), 5-year lag in India. Rest of the world lags
by 10 years. This translates into ~2.7 Gt CO, abated worldwide, and a 5

overall freight reduction across the world (reaching 9( orldwide by 2

By 2050, clean the air & reduce deaths by 100,000 per year,
improving conditions for ~1.3 billion city dwellers

By 2025, 25% Zero Emission Truck (ZET) new sales in Europe,
China, and the US (10% in India) & fueling infrastructure

deployment accelerated through increased investments

Continued sales drive technology adoption, lower prices, & increase awareness. This helps us build
to making Zero Emission Truck (ZET) sales become mainstream by 2030, represented by 40% new
sales ZET in Europe, China, and the US, 5-year lag in India

A. Accelerate Zero Emission Trucks B. Deploy Large-Scale Charging/ Fueling
Infrastructure & Zero Emission Fuels
National/public, utility, state, city, corporate, investors.
Pursue more EVSE (utility, public, and climate finance
investment, financial incentives, supportive rules) and fuel
policy, pricing (sustainable fuel regulations, rate design),
and vehicle grid integration

.

(0N =1L LB B Build powerful allies I bli
& Deepen with freight shippers, hcrease public Throughout,
Support suppliers/parcel companies, fleets, », support and remain

PP truck manufacturers. Inspire pressure technology-

leaders/ competition, build capacity ”EZ‘IH‘ in policies
an ‘ocus on

zero life-cycle

" e emissions, but

Create diverse coalitions Use strategic recognize that

Technical support, local communities, Share knowledge, icati battery electric
policy advocacy, environment justice, learn from pilots, communications | ucks are a

communities of color, labor, health, build capacity Myth busting, strong solution

i icati Proactive & defensive for most
equity, communications e

Scale philanthropic freight funding to $75+M per year

trucks® But to achieve our climate goals, these trucks must still be zero emis&aerill helpthe
field conrect zero emissions to tke othercomplementary paths.

How much dindingis needed?From 205-2018,fundingto decarbonizdreight and diesel vehicles has
only been $48 million per year froma group of large philanthropic foundatioas tracked byhe
ClimateWorks Foundation, and almost none of it was for zero emisdientett believes that this is

the right time to significantly increase our investment in zero emission freight within our
transportation portfolicand did san 2019(funding at $78 million per year, 2.5 times the levels in the
prior three years) with plans to continoger the nexfive years However, the total funding need is
much higher; roughly $75 million per yegrleaving an annual funding gap of ~$65 million per year. If
we broadened the scope to include activities in all regions of the world, the total funding need is
closer to $100 million per year. To achieve the goals outlined in the strategy, Hewlett will wéftner
the Climate Leadership Initiative and other climate funtiedose this funding gap

5 Alliance for Logistics Innovation through Collaboration in Europe (ALICE) Roadmap Towards Zero Emissions Logistinsh2020@)ece
https://www.etp-logistics.eu/?p=3152
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1. Why we mustaddressroad freight now

The problem and opportunity

Transportation accounts forearly a quartérof global Flgure 1. Freight growth through 2050

A : Trillions of torkilometers (Source: IEA Energy Technology
engrgyrelatedgreenhouse gas emlssmnsthe_ highest Pathways 2017, Reference iaology Scenarid)
emitting sector in the US and Eurdpepresenting one

third of emissions)and is one of the fastest growing P
sectors in emergingconomiesespecially inndiaand el _
China. o7 Road freight
Within transportation, freight represents %)(now) to * s %
almost50% (in 280) of CQ emissionsPoad freight e 0

contributes the most, representir@P% of the torkm
traveled (Figure 1) ar@b% of the energy consumed
trucksare less efficient than rail trav®Roadfreight alone

2014 2030 2050 2060

g

accounts for 3B5%(now and in 2050)f global transport o reeh
related carbon dioxide (Gemissionsover half of the % o
transportrelated PMsemissionsand 75% of premature £ * S
deaths from excess NOx emissiofsese emissions fi 40 mus

| ina

exacerbag climate change and contribaisignificantly to
negative health impacts, especially in urban environmen

[
o

. . . . 2020 2030 2040 2050 2060
Addressingréight, or goodsnovement is crucial for &awvo

main reasons:

Freight greenhouse gas emissions are significantand  ~igure 2: Emissions and abatement

growing quickiyandithe abatementpotential 2.7 GT per 1% 102511 0 (0178 Sy o)
yearby 2050 (and up to 40 Gt by 2060}° Road freight trucks and power grid makeup.

emissionare~2.8 GTCQ annually(2014) and are

projected toincrease by 77% by 2050 (5y@tr, Figure 2 ’ Rest of world

Tonkilometer activity is set to triple across the world by  >°® e
2050 (Figure 1, representing almost 8 percent growth pe o S

year)c in contrast to passenger km traveled whigh R
expected to increase by 15% by 208Qicial regiongand

those thatare projected to sedramatic growth) are China

the US, Indigand Europe In cities, commercial freight has 0w

been identified as one of the top 12 opportunities for )
delivering on the objectives of the Paris Agreeniént. 2014200 2030 2040 2050 2060

ASEAN, Brazil,
Mex
I China, India,
Us, EU
e Referrence
Tech Scen

2,000

= e 7E Freight

71EA Energy Technology Perspectives Bthg://www.iea.org/etp/

8 |EA Energy Technology Pathways22% in 2014, rising to 25% in 20bfips://www.iea.org/etp/

9 Excluding shipping and air

O\We estimatell  WKX8KGA2Yy Q a0Sy | NR 2asstimgt [aS30® nel Wuckisalds 2rgro #ikBidn& Kby 2030 in Europe, China, and
the US Iy 2035 in Indiapnd 100% ZE sales by5PQsee Appendix B Figures-B8 for more details)The mitigation potential for this scenario leads4®-t

CQ annual abatement i2060 (2.7 Gt in 205). These estimates assume significant uptake across all regions and gitabadly discount for likelihood of
successand donot include additional abatement potential that could be redifzem medium and heavsiuty efficiency stndardsFigure2 shows that the big
abatement occurs in 2040 and beyond, isstependent on aggressive action within the next few years.

11 McKinsey (2017) Focused Acceleration
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Figure 3: 180,000 deaths, 3.7 million years of life lost per year from orroad diesel*

Includes freight and passenger diesel (e.g., buses)

Left charts by regiomhousands of deathbl(ie) and millions of years of life loge(low). Right charts by city: Deaths (blue) and
thousands of years of life lost (yello®8hurce: ICCT and CCAC (2019) and Clean Air Task ForéeRRfi@Bharts: Top 20 urban are:
health impacts: Deaths (#, left) and years of life lost (thousands, right)

India

China

Europe-EU, EFTA

United States

Southeast Asia

Sout Asia

All others

48

! 36

deaths
0.2

PM:.s and ozone emissions
Total PM2.5 (annual average) and ozone concentratiem®(fh average of the-Bour daily maximum) in 2015. Max globafii2.5
|y FSougck: 207A8d GEAC (ROEIHPhoto fromhttp://www.zeroemissionsnow.net/

OHGp >3JKYo

PM, , concentrations (ug/m*®)

1,400

ISESES
S 8 6

Tokyo, Japan
1.2 Guangzhou, China
Mexico City, Mexico
New Delhi, India
Cairo, Egypt 900
Kolkata, India 90
Sao Paulo, Brazil
Paris, France
Milan, Italy 700
London, UK 700
Cologne, Germany 600
New York, US 600
Los Angeles, US 500
M years Manila, Philippines 500
of life lost Seoul, South Korea 500
500
500
400
ngdu, China 400
Mumbai, India 400

12 kyears
of life
lost

Ozone concentrations (ppb)

Air pollution fromdiesel trucksause up to 180,000 deathger yea. Freight movement represents
half of total transporrelated PM s'2 contributing significantly to negative health impacts, especially in

urban environments and with disproportionate effects on people of colotrars® withlower-
income!® 92% ofoutdoor airpollution-related deaths occur in leimcome and middkncome

countries*PM is a leading cause of respiratory diséassuding lung cancer), ischemic heart
disease, strokajiabetesand black carbarin Europe alone, 680 percent of the urban population is
exposed to levels above World Health Organization gséche?

12PM emissionsomefrom combustion of petroleurhasedfuels and abrasion, wearirand corrosion of vehicle components. R¥fom trucks are particularly

REGNAYSY (il ¢

G2

KdzYky KSIFtdK RdzS

2 LIS2LX SQa

RANB O

LINEEAYAGES

F'yR SELJR&dz2NB

16]CCT and Climate and Clean Air Coalition, Nature-@@)TFhe global burden of transportation tailpipe emissions on air pohgiated mortality in 2010
and 2015https://iopscience.iop.org/article/10.1088/1 74B26/ab35fqdatahttps://iopscience.iop.org/1748

9326/14/9/094012/medialerl_14 9 094012 sd_2.dsxihttps://iopscience.iop.org/1748326/14/9/094012/media/erl 14 9 094012 sd_3.xlswd Clean

Air Task Force (2005) Diesel and Health in America: The Lingeringhftps#tvww.catf.us/wp

content/uploads/2019/02/CATF Pub_Diesel Health Americaiif see (20192) A global snapshot of the air polluti@ated health impacts of

transportation sector emissions in 2010 and 2®itfs://theicct.org/publications/healtimpactstransportemissions2010-2015
17]CCT and Climate and Clean Aali@on (201902) A global snapshot of the air polluti@iated health impacts of transportation sector emissions in 2010 and
2015 (Figure Ihttps://theicct.om/publications/healtimpactstransportemissions2010-2015
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I

Every year, mroad diesel vehiclesausel80,000 premature deathend3.7 million years of life lost
(PMes and ozoneattributable), with 74%f the fatalities occurringn the four largest markets: China,
India, Europe, and the United Sta{Egyure 3)The urban areas with the highest numbediafsel
vehicleinduceddeathsinclude Tokyo, Guangzhou, Mexico City, New Delhi, Kolkata, Paris, Milan,
London, Cologne, New ¥otos Angeledakarta, Beijing, Chahg and MumbaiWithout action,
outdoor air pollutiordeathsare expected to increase byore than50% by 2050

What do we need to overcome?

Achieving a successful transitiorz&ro emissiomoad freight at a pace and scale consistent with
climate goals will require overcomirgpl and perceivetarriersto uptake as well agfuting and
countering theopposition. Figure 4 shows a summary of these barrierpareptions Initial costs,
vehicclemodel availability, and infrastructure dominakait other aspects such as equity, jobs, lifecycle
emissions and supply chain, and regulation-ogach als@ppear Table 1 provides more details on
the top perceivedbarriers orcritiquesand the goodhews or response.

Figure 4: Real and perceived barriers (left) and opposition pushback (right)
Informed by surveys, interviews, research, and NGO partners. Size relative to strength of barrier. Opysiditmhnarratives are
shown at the right othe line, plus highlighting barriers (left)

B¢ NF yaLlR2 NI g 9y @A NERY Y S ywivk.transpantentironény/ofyipublicitibns/dotir&athéheriBcklingair-pollutionvehicks

16]CCT and Climate and Clean Air Coalition, Nature-@@)TFhe global burden of transportation tailpipe emissions on air pohgiated mortality in 2010

and 2015https://iopscience.iop.org/article/10.1088/1 74B26/ab35fqdatahttps://iopscience.iop.org/1748

9326/14/9/094012/medialerl_14 9 094012 sd 2.dsxlhttps://iopscience.iop.org/1748326/14/9/094012/media/erl 14 9 094012 sd 3.xlswd Clean

Air Task Force (2005) Diesel and Health in America: The Lingeringhftps#tvww.catf.us/wp

content/uploads/2019/02/CATF Pub_Diesel Health Americaiif see (20192) A global snapshot of the air polluti@ated health impacts of
transportation sector emissions in 2010 and 2®itfs://theicct.org/publications/healtimpactstransportemissions2010-2015
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