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The size of the 

challenge



Food sources and food systems

Wild Food 
Collection

Home/Community 
Cultivation

AK Farms and 
fisheries to retail

“Outside” sources 
for retail market



2022 USDA RFSP Action plan:

Source: AFPC

Retail food supply 

chains are a 

*part* of a much 

broader set of 

food system 

concerns



Stores remain an important source of 

nutrition on & off road:
Survey results of APIA survey (n=402) [PI: Ruby Fried (UAA)]

What would improve access to food in your (APIA) community?

Fried, Stewart and Unger (2023) “Food Security in the Aleutian Pribilof 

Islands Region: Traditional, Store-bought, and garden foods” 
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How would increased throughput and 
transport cost reductions impact Alaskans?
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Identifying likely drivers 
of cost differentials

➢ Transportation costs and limitations

➢ Fuel prices

➢ Labor constraints

➢ Quality preservation

➢ Airport infrastructure issues – AWOS

➢ Redundancy needs

➢ Seasonality (likely)

➢ Shifting available modes of 
transport

➢ Demand 

➢ Temperature 

➢ Market structure, competition



Weather station outages are a 

major pain point



Outages over 

space & time
➢ Some simultaneous outages*
➢ Outage Frequency (≥1 incident; FAA units):

➢ Full Outage = 59% of stations 

➢ Reduced Service  = 77% of stations

Outage 

Length

(Percentile)

FAA Unit 

Full Outages

(Days)

FAA Unit

Reduced 

Service

(Days)

25th 0.8 1.1

Median 

(50th)
3.3 4.4

75th 10.5 14.8

90th 25.5 54.5

Max
154; 201; 

231; 316; 805

637; 665; 699; 

858; 1,545



Carriers say AWOS/ASOS station outages disrupt flow 
and lead to food backlogs in hangars

AWOS/ASOS 

Station Outages

Lack of FAA-

mandated 

authorization 

to fly

Image Credit: DOT-SWA

Backlogs at a community’s 

hub, overwhelming very low 

cold storage capacity

Cascading effect reducing 

flow/preservation of cargo 

to other communities; 

backups into ANC

Food Spoilage from 

heat or extreme 

cold; reduced 

attempts to send 

produce to rural AK

Outcome contribution: 

Fresh produce in rural AK is 

very expensive with poor, 

inconsistent availability 

Other aviation issues: 

(runway plowing, 

maintenance, 

logistical issues, labor 

constraints, platform 

availability) 



Trade offs: time and temperature

… also, loading/unloading times 

may be a big temp. ‘shock’
In many hubs, well 

known that bush 

carrier chill storage is 

severely lacking 

(statewide inventory 

study in progress)

Mainline carrier 

(above)

Bush carrier

(left)





Frequent produce spoilage on 

arrival (Tanana Comm. Co.)



Frequent produce spoilage on 

arrival challenges store outlook



Several partially overlapping 

themes

 Aviation infrastructure performance

 Commercial air carrier flight patterns

 Environmental conditions (temperature, civil twilight range, others)

 Retail grocery fresh food availability

 Retail grocery fresh food spoilage-in-transit

 Downstream impact on community



Foundational research questions

 Does supply chain mode impact the availability 

of fresh produce and the intensity of spoilage-in-

transit?

 … and is there variation across seasons?

Which leads into [ongoing work]…

 Does the performance of the aviation supply chain impact the 

availability and spoilage intensity of fresh food in rural groceries?



Produce spoilage peaks 
in winter, summer



Alaska Commercial Co. 
grocery store locations 
and groupings by 
produce supply mode 
(air/barge) and 
remoteness (hub/non-
hub)

1) Southcoast barge
2) Direct ANC charters 
(non-hub)
3) Hub Air
4) Non-hub Air

Southcoast 

Barge

ANC Direct 

Charter

Starred: Hub Air

Other: Non-hub Air



Retail grocery data: 

AC stores

 Sales quantities (not prices) by 

UPC-store-month

 Matching ‘nonsellable-on-arrival’ 

data – i.e., spoilage in transit

 *First time AC has ever shared this

level of data with researchers

 UPCs consistently clustered under 

three main and sub-categories

 GROUP → DEPARTMENT → CLASS
→ UPC

Product class categories within 

‘Produce’

Apples Bananas

Berries Bulk Nuts*

Celery Citrus Fruit

Cooking Vegetables Envelope Mixes*

Fresh Mushrooms Garden seeds*

Grapes Lettuce

Melons Natural Foods*

Onions Pears

Peppers Pkgd Prepared Salads

Potatoes Salad Vegetables

Snack Foods* Soft Fruit

Specialty Fruit Specialty Vegetables

Tomatoes Value Added Fruit

Valued Added Veg Dried Fruits/Veg*

Tofu/Vegetarian* Plant/Garden; Juice*

(*) removed in analysis



Binary produce ‘availability’ (>0 sales/m) 

doesn’t change much for many products
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Spoilage case examples illustrate 

variation over time/product/location



Spoilage cases illustrate variation 

over time/product/location

Lower, typically <1% Much higher, typically 3-6%
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Aggregated 
comparisons of 
spoilage rates, by 
supply chain route

Southcoast 

Barge

ANC Direct 

Charter

Starred: Hub Air

Other: Non-hub Air



Apples

Interpretation:

“On average, in January, 

about 3.4% of apples sent 

to (all) ‘Non-hub’ village 

stores were spoiled-on-

arrival”

(denominator is [sales + spoilage-on-

arrival] and excludes in-store shrink)



Bananas



Potatoes



Citrus Fruit



Berries



Tomatoes



Lettuce



Salad Vegetables



In 2022, 360k USDA 

servings of fruits

and vegetables 

were spoiled in 

transit

Legend order runs from 

highest to lowest value 

in January

*To be scaled up to a 

community-level retail 

grocery sector estimates 

with market share 

adjustments based on 

store footprint

Which nutrients have the highest intensity of loss?



Mapping into multi-agency priorities

Volpp et al. (2023)

► Implementing nutrition-based interventions 
centering on fresh produce requires a robust, 
reliable supply chain for perishables

► We seek to understand drivers of rural-urban 
disparities in price and availability due to 
infrastructure frictions



(Ongoing) Drawing causal links between 

supply chain constraints and these 

outcomes

 Aviation Infrastructure outages (daily level)

 Flight Records (daily level)

 FAA (sparse coverage in bush Alaska)

 Four bush carriers (confidential data, some just 
received and in processing)

 Environmental characteristics: civil twilight 
hours (VFR regs), temperature, other weather?

 Hang-ups with granular availability

 Cold chain deficits in rural hub airports

 → community-level outcomes, like spoilage



Ongoing adjacent work 

(USDA, w/ AFPC):

→ Food Price Dashboard 

→ Food Supply Chain 

Coordination Council



Thank you!
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