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Hawaiʻi imports almost 90% of its food, meaning 
that this isolated Pacific island archipelago has low 
food self-sufficiency. To address this vulnerability 
and support the local economy, Hawaiʻi’s 
government has committed to doubling local food 
production by 2030. While an increase in local 
agricultural output coupled with a reduction of 
imports may benefit Hawaiʻi’s economy and 
communities, it will also affect the environment via 
pollution and use of scarce land and water. Because 
Hawaiʻi residents depend on the local environment 
for both sustenance and tourism, such negative 
impacts are important to consider in initiatives 
designed to boost local food production. 
 

Food Miles 
Food that has traveled long distances – such as from 
the United States mainland to the Hawaiian 
archipelago – is often perceived as more energy 
intensive than local food. Yet a focus on “food miles” 
ignores environmental impacts at other stages of 
the supply chain, such as on-farm production. Our 
assessment evaluated the conditions on farms and 
ranches where food is produced as well as different 
modes of transport to Hawaiʻi markets to assess 

both local and global environmental outcomes from 
increasing local food production. 
 
The Research 
We selected four food products that contribute to 
Hawai‘i’s food supply: banana, lettuce, carrot, and 
beef. We undertook a comparative Life Cycle 
Analysis approach to estimate the environmental 
burdens – including land use, water use, climate 
change, freshwater eutrophication, and marine 
eutrophication – at every stage of each food 
product’s “life” from farm to fork. From in-person 
surveys with farmers and ranchers across Hawaiʻi, 
we assessed management practices and inputs to 
production of these foods, as well as transportation 
to retail markets in Hawaiʻi. We used this 
information to calculate the environmental burden 
associated with each kilogram of locally produced or 
imported food product. We estimated the total 
impact of food demand in Hawaiʻi by scaling these 
per kilogram values to current consumption levels in 
Hawaiʻi. Finally, we used scenarios of doubled local 
food production to assess the environmental 
impacts of increased local food production 
alongside a decrease in imports. 
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How Did Local Foods Compare 
to Imported Foods? 
Hawaiʻi-produced foods tended to have higher 
production-scaled environmental impacts than 
imported foods. For instance, among crops, the only 
food produced in Hawaiʻi with less embodied 
climate change potential than the same imported 
food was banana (Figure 1). Our survey results 
indicate that compared to imports, Hawai‘i-
produced foods have similar or greater agricultural 
inputs (e.g., fertilizers) but generate lower yields. 
Our analysis also emphasizes the very small role of 
transportation in driving these impacts. For 
example, transportation accounted for only 0.6-56% 
of total embodied climate change potential across 
all foods. This underscores the need to focus on 
management practices in Hawaiʻi’s food production 
systems, rather than food miles, when advocating 
for support of local food systems. 

How Did Environmental 
Impacts Differ Across Food 
Types? 
Among the foods studied, Hawaiʻi beef had the 
greatest production-scaled impacts across all 
impact categories. For instance, the climate change 
embodied in both imported and local beef was 97.7-
98.4% greater than embodied climate change for 
the most impactful crop (Figure 1). Beef consumed 
in Hawaiʻi tended to have a larger environmental 
footprint than crops for several reasons. Imports 
from the United States mainland are finished on 
grain feed, which requires substantial land, water, 
and nutrients for production. Cattle also produce 
methane, a potent greenhouse gas that is partially 
responsible for climate change. Comparisons among 
crops suggest that no single crop outperformed the 
others across all environmental indicators. Notably, 
Hawaiʻi’s banana supply chain had negative climate 
change potential due to carbon sequestered in the 
banana plants. 

 
How Will Doubling Local 
Production Affect the 
Environment? 
Currently, Hawaiʻi depends mainly on imports of the 
four focal foods. We estimate that more than 90% 
of carrots, lettuce, and beef, and around 70% of 
bananas, are imported. Because local production is 
a small fraction of total food supply, doubling 
Hawaiʻi-produced food production would generate 
a small absolute change in most environmental 
impact categories (Figure 2). The exception is local 
bananas, which already play an important role in 
Hawaiʻi’s food system. Results also indicate greater 
relative changes in land and water resource use 
under doubling (Figure 2). Though many scenarios 
of doubled Hawaiʻi production produced a net 
decrease in overall environmental impacts, those 
benefits were typically either experienced globally 
(climate change) or in distant locales (for example, 
reduction in eutrophication generated by 
production of imports) and would not directly 
benefit Hawaiʻi’s environment. 

 

 

Figure 1. Production-scaled climate change impact 
of Hawaiʻi-produced foods and foods imported to 
Hawaiʻi. Net production-scaled emissions by 
production and transport type are displayed for 
banana, carrot, and hydroponic, aquaponic, and 
land lettuce (A), and five beef supply scenarios (B). 
Percent labels indicate the proportion of impact 
attributed to production rather than transportation. 
Dashed line (B) represents maximum crop 
production-scaled emissions (i.e., 0.4 kg CO2 eq kg-1). 
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Tradeoffs 
Our results highlight tradeoffs associated with 
increasing Hawaiʻi’s local food supply and reducing 
reliance on imports. More local food production will 
support Hawaiʻi’s food self-sufficiency and is likely 
to reduce the total environmental impact of 
Hawaiʻi’s food supply. However, these benefits will 
largely be felt elsewhere. Greater local production 
would demand more land and water and generate 
more pollution within Hawaiʻi. These tradeoffs differ 
across foods and environmental impacts, which is 
relevant for planning. For instance, replacing 
banana imports with locally produced bananas 
could reduce climate change potential more than 
substituting imported with locally produced beef. 
Yet increasing banana production would require a 
relatively larger increase in use of land and water, 
both of which are scarce commodities in Hawaiʻi. 

Next Steps 
This research enables consideration of both 
environmental and socio-economic outcomes 
when planning for increased production of local 
food in Hawaiʻi. Our approach, applied to foods 
that are being considered to support greater local 
food production, can inform development of 
tangible strategies to manage compromises 
between food self-sufficiency and environmental 
protection. Findings can also inform producers of 
the importance of their management practices for 
environmental outcomes, and policymakers of the 
tradeoffs between food imports and local 
production. Understanding the relative impacts of 
using Hawai'i’s lands for agriculture versus relying 
on imports can aid Hawai'i in identifying and 
adopting policies likely to encourage more 
sustainable local agriculture.   
 

More Information 
Full report: www.carlson-lab.org/hi-food 
Contacts: Tanya Torres (tanyakmtt007@gmail.com) 
or Kimberly Carlson: (kimcarlson@gmail.com) 

 

Figure 2. Comparison of environmental impact of current food supply versus doubling Hawaiʻi production 
across foods. Numbers indicate the percent net change between current supply and doubling scenario. We 
considered three types of lettuce: land-grown, hydroponic, and aquaponic, as well as two types of beef, 
that grown only in Hawaii and cattle born in Hawaii, finished in Oregon, and then shipped back to Hawaii. 
Negative values (purple) indicate a decrease (doubled impact less than current impact), while positive 
values (green) indicate an increase in net impacts. White signifies <5% change. 
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