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Executive Summary1 

Climate context: In 2017, tƘŜ IŜǿƭŜǘǘ CƻǳƴŘŀǘƛƻƴΩǎ Board renewed its third five-year commitment to 
our Climate Initiative. The new climate strategy2 aims to achieve deep decarbonization by mid-
century, focusing on the biggest emitting regions (the United States, China, India and Europe), six 
thematic areas (Transportation; Electricity; Industry; Finance; Strategic Communications and Carbon 
dioxide removal). This strategy is a sub-set of our transportation strategy and zeroes in on road freight 
ς covering why ƛǘΩǎ ƛmportant, what has changed recently, what needs to be overcome, what we plan 
to fund and where, how much it will cost, and how we plan to track progress. Note 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. 

Why freight? Lƴ ǘƻŘŀȅΩǎ Ǝƭƻōŀƭ ŜŎƻƴƻƳȅΣ ǘǊǳŎƪǎ ǿƻǊƪ ŀǊƻǳƴŘ ǘƘŜ ŎƭƻŎƪ ǘƻ ŘŜƭƛǾŜǊ ƎƻƻŘǎ ŦǊƻƳ ǇƻǊǘǎ, 
warehouses and manufacturing hubs. Freight movement, particularly by road, is increasingly a major 
contributor to climate change: Road freight emissions make up 30% (today) to 35% (in 2050) of 
transportation CO2 emissions, and ton-kilometer activity is predicted to triple globally by 2050 (in 
contrast, passenger kilometer traveled is expected to increase by 15% by 2050). Trucks have dire 
health consequences: Each year, 180,000 people die from the effects of pollution from on-road diesel 
vehicles, representing 3.7 million years of life lost annually. To reduce emissions in line with a below 
2oC scenario and dramatically improve 
health and air quality, road freight must 
transition to zero emissions. Our goals are 
to realize 30+% zero emission share of 
truck sales by 2030, 80% by 2040, and 
100% by 2050 in our regions, with uptake 
in the rest of the world lagging only slightly 
ς and absent philanthropic investment and 
partner actions we are not on the 
trajectory to get there. 

²ƘŀǘΩǎ ŎƘŀƴƎŜŘ? Fortunately, in the last 
couple of years, opportunities have emerged that give us a viable pathway to decarbonize road 
freight, and momentum is building. Increasingly, governments at all levels (city, sub-national, national) 
are demanding reduced emissions and oil use from the transportation sector to improve public health, 
improve energy and economic security, and mitigate climate change (see figure for other positive 
narratives related to zero emission freight). Several governments have implemented or begun 
deliberating policies for trucks and refueling (charging) infrastructure that will lead to zero emission 
truck deployment at scaleΣ ƛƴŎƭǳŘƛƴƎ /ŀƭƛŦƻǊƴƛŀΩǎ Advanced Clean Truck Rule.3 

 
1 ¢Ƙƛǎ ŘƻŎǳƳŜƴǘ ǿŀǎ ǇǊŜǇŀǊŜŘ ŀǎ ǇŀǊǘ ƻŦ ǘƘŜ IŜǿƭŜǘǘ CƻǳƴŘŀǘƛƻƴΩǎ ƛƴǘŜǊƴŀƭ ǇƭŀƴƴƛƴƎ ǇǊƻŎŜǎǎ ŀƴŘ ŘƻŜǎ ƴƻǘ ǊŜǇǊŜǎŜƴǘ ŀŎǘƛƻƴǎ ǘƻ ōŜ taken by Hewlett Foundation 
ǎǘŀŦŦ ƻǊ ōȅ ƎǊŀƴǘŜŜ ǎǘŀŦŦ ŀǘ ǘƘŜ CƻǳƴŘŀǘƛƻƴΩǎ ŘƛǊŜŎǘƛƻƴΦ !ƭǘƘƻǳƎƘ ǎƻƳŜ ƻŦ ǘƘŜ activities described and implementation markers may reflect the passage of 
legislation (based on inputs from grantees and experts in the field), the Hewlett Foundation does not lobby or earmark its funds for prohibited lobbying activities, 
as defined in thŜ ŦŜŘŜǊŀƭ ǘŀȄ ƭŀǿǎΦ ¢ƘŜ CƻǳƴŘŀǘƛƻƴΩǎ ŦǳƴŘƛƴƎ ŦƻǊ ǇƻƭƛŎȅ ǿƻǊƪ ƛǎ ƭƛƳƛǘŜŘ ǘƻ ǇŜǊƳƛǎǎƛōƭŜ ŦƻǊƳǎ ƻŦ ǎǳǇǇƻǊǘ ƻƴƭȅΣ ǎǳŎƘ ŀǎ ƎŜƴŜǊŀƭ operating support 
grants that grantees can allocate at their discretion, and project support grants for non-lobbying activities (e.g., public education and nonpartisan research). 
2 ά/ƭƛƳŀǘŜ LƴƛǘƛŀǘƛǾŜ {ǘǊŀǘŜƎȅ нлму-нлноΣέ IŜǿƭŜǘǘ CƻǳƴŘŀǘƛƻƴ όнлмтύΦ https://hewlett.org/wp-content/uploads/2018/01/Hewlett-Foundation-Climate-Initiative-

Strategy-2018-2023.pdf  
3 https://ww2.arb.ca.gov/our-work/programs/advanced-clean-trucks  

https://hewlett.org/wp-content/uploads/2018/01/Hewlett-Foundation-Climate-Initiative-Strategy-2018-2023.pdf
https://hewlett.org/wp-content/uploads/2018/01/Hewlett-Foundation-Climate-Initiative-Strategy-2018-2023.pdf
https://hewlett.org/wp-content/uploads/2018/01/Hewlett-Foundation-Climate-Initiative-Strategy-2018-2023.pdf
https://ww2.arb.ca.gov/our-work/programs/advanced-clean-trucks
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As battery costs continue to drop faster than expected, zero emission truck models are emerging, with 
200 models announced, including many in the heaviest, long-haul segments. Electric trucks have 
substantially lower fuel and maintenance costs than diesel trucks, leading to increasing interest among 
shippers and truck operators for zero emission road freight. Hydrogen and fuel cell technology also 
shows potential to be a viable solution for long-range trucks; however, the costs and infrastructure 
needs still present a steep challenge. Over the past few years, ~1,000 Zero Emission Trucks (ZE Trucks) 
have been tested in more than 60 pilots in medium and heavy-duty applications.  

Additionally, first-mover fleets and governments across the world are serious about achieving zero 
emissions. ShenzhenΩǎ (China) urban logistics fleet went from 0% to 35% electric in just three years 
with over 60,000 e-vehicles. Deutsche Post DHL (Europe) has over 9,000 zero emission (mostly 
electric) trucks delivering parcels, and thirty cities in the Netherlands committed to zero emission 
urban logistic zones in city centers by 2025. Amazon (US) ordered 100,000 electric urban delivery vans 
for delivery by 2030. Delhi (India) plans for up to 1,000 electric delivery vehicles by early 2020. IKEA 
(global) has fully-electrified deliveries in Shanghai and will have full zero emission delivery by 2025. 
The ports of Los Angeles and Long Beach (CA, US) committed to 100% zero emission port (drayage) 
trucks by 2035. Refuse trucks are going electric in China, Europe, and the US. And Tesla has 2,000 pre-
orders for its long-haul battery electric tractor trailer. Nikola unveiled two long-range fuel cell tractor-
trailer models in 2019 that are capable of refueling in 10 to 15 minutes and travel 750 miles on a full 
tank of hydrogen.4 

 What needs to be overcome? For the first time, 
viable technological solutions exist to put road freight (and 
virtually all road transport) on a path toward zero 
emissions by mid-century with significant benefits for 
human health and the climate. But to succeed, we 
must overcome steep barriers to uptake. The three 
dominant concerns of truck buyers today are higher vehicle 
prices, low model availability, and a lack of fueling 
infrastructure. Purchase price parity for some truck types will be here within 5 
years and total cost of ownership is already attractive for many use cases. As electric truck sales 

 
4 Nikola hydrogen fuel cell overview, fast fueling in 15 minutes, https://nikolamotor.com/hydrogen  
5 https://www.carbonbrief.org/analysis-coronavirus-has-temporarily-reduced-chinas-co2-emissions-by-a-quarter 

The COVID-19 pandemic and recession  

 
This strategy document was almost ready for release when the COVID-19 pandemic ballooned into a global crisis that has dramatically changed 
everyday life and is all but certain to lead to a severe global recession. The shelter-in-place and curfew orders in China, Europe and the United States 
have, if anything, dramatically accelerated an ongoing trend toward online shopping for food and other goods. In India and the rest of the Global 
South we may not see such dramatic changes in the same trend due to lower incomes and therefore, lower adoption rates of home delivery. The 
dramatic drops in transportation emissions5 we are seeing due to imposed lockdowns are mostly expected to be temporary, but the shift to online 
shopping may endure. From this perspective, the focus of this strategy on increasing the share of zero emission freight vehicles of all types becomes 
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 recession precipitated by the 
pandemic. While the bulk of these stimulus packages should provide immediate relief for those most impacted by the crisis, the parts dedicated to 
longer-term recovery may result in new political opportunities to advance zero emissions transportation. For example, large scale public spending on 
charging infrastructure for electric trucks, which would have been difficult to realize previously may now be possible in all regions. The majority of the 
outcomes, pathways and tactics presented in this strategy continue to hold true in this new scenario although priorities may be reordered. We actively 
invite ideas from our grantees on new opportunities and barriers to help us update our strategy as the crisis evolves rapidly. Further, as we make 
grants, we will remain flexible with respect to the goals and theory of change of our grantees. 

 

https://nikolamotor.com/hydrogen
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increase, we can expect opposition from the oil and gas industry and laggard truck manufacturers to 
increase, potentially aiming to exploit these barriers and spread misinformation (see word cloud). 
Positively, things are changing quickly (as described above with dropping prices and increasing 
models), addressing many of these barriers. This strategy addresses these barriers through regulations 
(increasing models); financial incentives, financing, and knowledge sharing (addressing price); 
investment and policy for fueling infrastructure; and building allies and strategic communications to 
win industry and public support and better respond to opposition. 

How do we get to our goals? To achieve long-term outcomes to get to ZE road freight and significantly 
improve air quality and health, we will support key grantee interventions that fall into three main 
categories (see Figure ES1):  

¶ Grantee work to Accelerate Zero Emission Trucks: Truck regulations that cover all classes of 
vehicles from urban delivery to long-haul tractor-trailers (such as zero emission truck 
requirements) are foundational policies. Complementing these are key interventions to scale zero 
emission fleets, create clean air zones in cities, establish financial incentives/penalties, and find 
innovative financing solutions. Within these, our grantees will pursue a balance between 
regulations and incentives as well as short-term successes with long-term policy signals, especially 
for longer distance trucks. 

¶ Grantee work to Deploy Large-Scale Charging/Fueling Infrastructure & Zero Emission Fuels: The 
most important interventions will create large-scale public and utility investments in 
infrastructure, ensure fuels are zero emission through sustainable source fuel regulations, and 
optimize charging, vehicle-grid integration, and electricity rate design (e.g., link cheap daytime 
solar or off-peak nighttime power with truck charging). Complementing and supporting these are 
interventions to define incentives and to pass and implement supportive rules. 

¶ Grantee work to Broaden and Deepen Support: Key interventions to support work to cultivate and 
elevate powerful allies in freight shippers, parcel companies, fleets, and truck manufacturers; 
engage frontline communities and environmental justice groups to build diverse, local coalitions 
to build resilient long-term success; foster public support or pressure to lower freight emissions; 
share knowledge and build capacity; and employ strategic communications. 

Where? Considering abatement potential, promising air quality and health improvements (avoided 
deaths from on-road diesel), and likelihood of achieving reductions, we prioritize grantmaking in 
China, Europe, the United States, India, and cross-regional efforts. Chapter 3 provides specific 
strategies by region. IƻǿŜǾŜǊΣ ǿƘƛƭŜ IŜǿƭŜǘǘΩǎ ŦǳƴŘƛƴƎ ǿƛƭƭ ōŜ ŦƻŎǳǎŜŘ ƛƴ these regions, efforts to 
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. 

²Ƙŀǘ ŘƻŜǎƴΩǘ ǘƘŜ ǎǘǊŀǘŜƎȅ ŎƻǾŜǊ? This strategy focuses on road freight only (moving goods from ports 
and manufacturing hubs to their end delivery location). We do not look at logistics, other modes like 
rail, marine, or air, nor does this strategy include shifting freight away from road to less carbon 
intensive modes of transport. We recognize these as complementary strategies, but separate 
philanthropic strategies cover other modes, their emissions mitigation, and greening freight logistics. 
For example, the Alliance for Logistics Innovation through Collaboration in Europe notes that the 
forecasted 300% increase in freight transport demand could be achieved with only a 50% increase in 
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trucks.6 But to achieve our climate goals, these trucks must still be zero emission. We will help the 
field connect zero emissions to these other complementary paths.  

How much funding is needed? From 2015-2018, funding to decarbonize freight and diesel vehicles has 
only been $4-8 million per year from a group of large philanthropic foundations as tracked by the 
ClimateWorks Foundation, and almost none of it was for zero emissions. Hewlett believes that this is 
the right time to significantly increase our investment in zero emission freight within our 
transportation portfolio and did so in 2019 (funding at $7-8 million per year, 2.5 times the levels in the 
prior three years) with plans to continue over the next five years. However, the total funding need is 
much higher ς roughly $75 million per year ς leaving 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 partner with 
the Climate Leadership Initiative and other climate funders to close this funding gap.  

 
6 Alliance for Logistics Innovation through Collaboration in Europe (ALICE) Roadmap Towards Zero Emissions Logistics 2050 (December 2019), 
https://www.etp-logistics.eu/?p=3152  

Figure ES1: Overview of zero emission road freight theory of change 
Based on numerous interviews, surveys, and meetings with advocates, experts, and leaders, the following reflects a shared 
theory of change held by our partners and grantees. 
 

 
 

https://www.etp-logistics.eu/?p=3152
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1. Why we must address road freight now 

The problem and opportunity 

Transportation accounts for nearly a quarter8 of global 
energy-related greenhouse gas emissions, is the highest 
emitting sector in the US and Europe (representing one-
third of emissions), and is one of the fastest growing 
sectors in emerging economies, especially in India and 
China.  

Within transportation, freight represents 40% (now) to 
almost 50% (in 2050) of CO2 emissions. Road freight 
contributes the most, representing 80% of the ton-km 
traveled (Figure 1) and 95% of the energy consumed as 
trucks are less efficient than rail travel.9 Road-freight alone 
accounts for 30-35% (now and in 2050) of global transport-
related carbon dioxide (CO2) emissions, over half of the 
transport-related PM2.5 emissions, and 75% of premature 
deaths from excess NOx emissions. These emissions 
exacerbate climate change and contribute significantly to 
negative health impacts, especially in urban environments.  

Addressing freight, or goods movement, is crucial for a two 
main reasons: 

Freight greenhouse gas emissions are significant and 
growing quickly, and the abatement potential is 2.7 GT per 
year by 2050 (and up to 4.9 Gt by 2060).10 Road freight 
emissions are ~2.8 GT CO2 annually (2014) and are 
projected to increase by 77% by 2050 (5 Gt/year, Figure 2). 
Ton-kilometer activity is set to triple across the world by 
2050 (Figure 1, representing almost 8 percent growth per 
year) ς in contrast to passenger km traveled which is 
expected to increase by 15% by 2050. Crucial regions (and 
those that are projected to see dramatic growth) are China, 
the US, India, and Europe. In cities, commercial freight has 
been identified as one of the top 12 opportunities for 
delivering on the objectives of the Paris Agreement.11 

 
7 IEA Energy Technology Perspectives 2017 https://www.iea.org/etp/  
8 IEA Energy Technology Pathways, 22-23% in 2014, rising to 25% in 2050. https://www.iea.org/etp/  
9 Excluding shipping and air 
10 We estimated ŀ ΨƘƛƎƘ-ŀƳōƛǘƛƻƴΩ ǎŎŜƴŀǊƛƻ ŦƻǊ ȊŜǊƻ ŜƳƛǎǎƛƻƴ ŦǊŜƛƎƘǘ assuming at least 30% new truck sales are zero emissions (ZE) by 2030 in Europe, China, and 
the US (by 2035 in India) and 100% ZE sales by 2050 (see Appendix B Figures B3-B4 for more details). The mitigation potential for this scenario leads to ~4.9 Gt 
CO2 annual abatement in 2060 (~2.7 Gt in 2050). These estimates assume significant uptake across all regions and globally, do not discount for likelihood of 
success, and do not include additional abatement potential that could be realized from medium and heavy-duty efficiency standards. Figure 2 shows that the big 
abatement occurs in 2040 and beyond, but is dependent on aggressive action within the next few years. 
11 McKinsey (2017) Focused Acceleration 

Figure 1: Freight growth through 2050 
Trillions of ton-kilometers (Source: IEA Energy Technology 
Pathways 2017, Reference Technology Scenario)7 

 

Figure 2: Emissions and abatement 
Mt CO2, modeled using data from IEA Energy Technology 
Pathways (2017). See Figures B3 and B4 for new sales ZE 
trucks and power grid makeup. 
 

 

https://www.iea.org/etp/
https://www.iea.org/etp/
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Air pollution from diesel trucks causes up to 180,000 deaths per year. Freight movement represents 
half of total transport-related PM2.5

12 contributing significantly to negative health impacts, especially in 
urban environments and with disproportionate effects on people of color and those with lower-
income.13 92% of outdoor air pollution-related deaths occur in low-income and middle-income 
countries.14 PM is a leading cause of respiratory disease (including lung cancer), ischemic heart 
disease, stroke, diabetes, and black carbon; in Europe alone, 65-90 percent of the urban population is 
exposed to levels above World Health Organization guidelines.15  

 
12 PM emissions come from combustion of petroleum-based fuels and abrasion, wearing, and corrosion of vehicle components. PM2.5 from trucks are particularly 
ŘŜǘǊƛƳŜƴǘŀƭ ǘƻ ƘǳƳŀƴ ƘŜŀƭǘƘ ŘǳŜ ǘƻ ǇŜƻǇƭŜΩǎ ŘƛǊŜŎǘ ǇǊƻȄƛƳƛǘȅ ŀƴŘ ŜȄǇƻǎǳǊŜ ǘƻ ǊƻŀŘ ǘǊŀŦŦƛŎΦ 
16 ICCT and Climate and Clean Air Coalition, Nature (2019-09) The global burden of transportation tailpipe emissions on air pollution-related mortality in 2010 
and 2015 https://iopscience.iop.org/article/10.1088/1748-9326/ab35fc (data https://iopscience.iop.org/1748-
9326/14/9/094012/media/erl_14_9_094012_sd_2.xlsx and https://iopscience.iop.org/1748-9326/14/9/094012/media/erl_14_9_094012_sd_3.xlsx) and Clean 
Air Task Force (2005) Diesel and Health in America: The Lingering Threat, https://www.catf.us/wp-
content/uploads/2019/02/CATF_Pub_Diesel_Health_America.pdf. Also see (2019-02) A global snapshot of the air pollution-related health impacts of 
transportation sector emissions in 2010 and 2015, https://theicct.org/publications/health-impacts-transport-emissions-2010-2015 
17 ICCT and Climate and Clean Air Coalition (2019-02) A global snapshot of the air pollution-related health impacts of transportation sector emissions in 2010 and 
2015 (Figure 1) https://theicct.org/publications/health-impacts-transport-emissions-2010-2015 

Figure 3: 180,000 deaths, 3.7 million years of life lost per year from on-road diesel* 
Includes freight and passenger diesel (e.g., buses) 
Left charts by region: Thousands of deaths (blue) and millions of years of life lost (yellow). Right charts by city: Deaths (blue) and 
thousands of years of life lost (yellow). Source: ICCT and CCAC (2019) and Clean Air Task Force (2005)16 Right charts: Top 20 urban area 
health impacts: Deaths (#, left) and years of life lost (thousands, right) 

 

PM2.5 and ozone emissions 
Total PM2.5 (annual average) and ozone concentrations (6-month average of the 8-hour daily maximum) in 2015. Max globally: PM2.5 
онф ˃ƎκƳо ŀƴŘ ƻȊƻƴŜ фп ǇǇō. Source: ICCT and CCAC (2019)17. Photo from http://www.zeroemissionsnow.net/  

  
 

 
 

https://iopscience.iop.org/article/10.1088/1748-9326/ab35fc
https://iopscience.iop.org/1748-9326/14/9/094012/media/erl_14_9_094012_sd_2.xlsx
https://iopscience.iop.org/1748-9326/14/9/094012/media/erl_14_9_094012_sd_2.xlsx
https://iopscience.iop.org/1748-9326/14/9/094012/media/erl_14_9_094012_sd_3.xlsx
https://www.catf.us/wp-content/uploads/2019/02/CATF_Pub_Diesel_Health_America.pdf
https://www.catf.us/wp-content/uploads/2019/02/CATF_Pub_Diesel_Health_America.pdf
https://theicct.org/publications/health-impacts-transport-emissions-2010-2015
https://theicct.org/publications/health-impacts-transport-emissions-2010-2015
http://www.zeroemissionsnow.net/
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Every year, on-road diesel vehicles cause 180,000 premature deaths and 3.7 million years of life lost 
(PM2.5 and ozone-attributable), with 74% of the fatalities occurring in the four largest markets: China, 
India, Europe, and the United States (Figure 3). The urban areas with the highest number of diesel 
vehicle-induced deaths include Tokyo, Guangzhou, Mexico City, New Delhi, Kolkata, Paris, Milan, 
London, Cologne, New York, Los Angeles, Jakarta, Beijing, Chengdu, and Mumbai. Without action, 
outdoor air pollution deaths are expected to increase by more than 50% by 2050. 

What do we need to overcome?  

Achieving a successful transition to zero emission road freight at a pace and scale consistent with 
climate goals will require overcoming real and perceived barriers to uptake as well as refuting and 
countering the opposition. Figure 4 shows a summary of these barriers and perceptions. Initial costs, 
vehicle model availability, and infrastructure dominate, but other aspects such as equity, jobs, lifecycle 
emissions and supply chain, and regulation over-reach also appear. Table 1 provides more details on 
the top perceived barriers or critiques and the good news or response. 
  

 
15 ¢ǊŀƴǎǇƻǊǘ ϧ 9ƴǾƛǊƻƴƳŜƴǘΣ нлмрΣ 5ƻƴΩǘ .ǊŜŀǘƘŜ IŜǊŜΣ www.transportenvironment.org/publications/dont-breathe-here-tackling-air-pollution-vehicles  
16 ICCT and Climate and Clean Air Coalition, Nature (2019-09) The global burden of transportation tailpipe emissions on air pollution-related mortality in 2010 
and 2015 https://iopscience.iop.org/article/10.1088/1748-9326/ab35fc (data https://iopscience.iop.org/1748-
9326/14/9/094012/media/erl_14_9_094012_sd_2.xlsx and https://iopscience.iop.org/1748-9326/14/9/094012/media/erl_14_9_094012_sd_3.xlsx) and Clean 
Air Task Force (2005) Diesel and Health in America: The Lingering Threat, https://www.catf.us/wp-
content/uploads/2019/02/CATF_Pub_Diesel_Health_America.pdf. Also see (2019-02) A global snapshot of the air pollution-related health impacts of 
transportation sector emissions in 2010 and 2015, https://theicct.org/publications/health-impacts-transport-emissions-2010-2015 
17 ICCT and Climate and Clean Air Coalition (2019-02) A global snapshot of the air pollution-related health impacts of transportation sector emissions in 2010 and 
2015 (Figure 1) https://theicct.org/publications/health-impacts-transport-emissions-2010-2015 

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. Opposition pushback narratives are 
shown at the right of the line, plus highlighting barriers (left) 
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