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Abstract

The COVID-19 pandemic has disrupted food supply chains operations across the globe. Due to health
safety practices like social distancing, local food supply chains such as farmers markets and food hubs are
unable to conduct normal operations. This paper describes two low-cost information and communica-
tion technology (ICT) solutions developed for a farmers market and a food hub in Iowa to enable them
to continue their operations during the pandemic while ensuring the safety of vulnerable consumers and
essential workers. Other benefits of ICT for the long-term sustainability of local food systems are also
discussed.
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Introduction

The COVID-19 pandemic saw increased grocery store shopping due to consumers’ fears of visiting a
restaurant or even of food shortages. This panic buying situation resulted in empty grocery shelves at the
supermarkets, and so consumers turned toward local food alternatives. However, the operations of
market channels for local food such as farmers markets and food hubs were also disrupted due to social
distancing measures and crowd size restrictions. Many farmers markets across the U.S. had to scale down
or intermittently shut their operations due to a decline in the number of vendors as well as the number
of customers visiting (Williams, 2020).

Adoption of information and communication technology (ICT) offers a potential solution to miti-
gate the disruption in local food supply chains, especially during times of crisis, such as the pandemic.
This paper discusses two case studies where low-cost ICT solutions were developed for regional food
supply chains in Iowa, which enabled them to continue their operations uninterrupted during the pan-
demic and improved their overall efficiency as well. We close by discussing future research directions and
providing a brief description of the ongoing work to develop new ICT solutions for local food systems.

Case Studies

Virtual Marketplace for Riceville Farmers Market

Riceville, a small city in northeastern Iowa with a total population of 827, consists primarily of an elderly
population; the median age is 41.6 years (Data USA, 2020). The local farmers market is the primary
source of fresh produce and bakery items for the people of Riceville, as there are no stores or supet-
markets offering these items in the city. The farmers market in Riceville is operated by a nonprofit
organization and is run primarily with the help of unpaid volunteers.

The farmers market starts its operations every year in May. However, with the onset of the pandemic
and due to the vulnerable population in the city, it could not conduct normal operations by having custo-
mers visit farm stands at a physical location. Therefore, a virtual solution was required such that custo-
mers could visit a vendor’s shop online and see the products that are available, purchase what they like,
and get the products in a contactless manner, thus avoiding any potential exposure.

A virtual marketplace, developed using WordPress, was established to ensure that the continuity of
the farmers market was maintained. The virtual market works on a weekly cycle, in which the farmers
provide information on product availability to the market manager by Saturday. The online shopping cart
opens every Saturday and customers can add products to their carts until the following Wednesday.
Upon receiving the customer orders, market managers send the list of products that farmers need to
bring to the farmers market on Saturday morning. The customers pick up their orders on Saturday
morning via the curbside delivery option in a contactless manner. The customers are asked to bring
individual checks and/or exact amounts in cash for each farmer based on their order. The exact amount
owed to each farmer is displayed to the customer when they place their online order through the website.
The timeline for these activities is shown in Figure 1.

The virtual platform is operated solely by the market manager, as many vendors selling through the
farmers market are Amish, who abstain from using the internet. Therefore, additional automated
solutions using Microsoft Excel and Visual Basic for Applications were developed for the market
manager to quickly upload weekly inventory on the platform and develop order lists for all the vendors
after the customers’ orders. The platform has been developed with a very low initial and no running cost,
as any incremental cost could be a burden on farmers and, thus, customers. While many web-based
programs exist to help with this type of aggregation and distribution of products for farmers markets,
most of them have monthly or yearly subscription fees, which puts additional financial burden on small
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Figure 1. Timeline of the Activities in the Virtual Farmers Market at Riceville, lowa
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farmers. The initial advertisement of the online platform was done through the local newspaper as well
as at the location where the physical market used to be held (Figure 2). The virtual platform enabled
seamless operations of the farmers market and helped the people of Riceville get access to local and
fresh food amid the pandemic.

Contactless Curbside Pickup for lowa Food Hub
Iowa Food Hub (IFH), located in Decorah, Iowa, is a direct-to-consumer food hub that purchases food

from local farmers and sells
Figure 2. Signage Makes Customers Aware of the Move of the Riceville, it to both institutional and

lowa, Farmers Market to a Virtual Platform .
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switched to having
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ups. During the pick-up
time window of two hours
every Saturday, at least one
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be at the curb. Whenever a
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customer arrived to pick up their orders, a food hub employee requested the order ID from the
customer, came back into the aggregation facility to retrieve the order, and finally went back to hand the
order to the customer. This became a time-consuming process and increased confusion, especially when
multiple customers arrived at the same time. In addition, it led to greater risk for the food hub employees
and customers due to increased exposure during the pandemic.

An ICT solution was developed to facilitate contactless deliveries and enable effective and efficient
communication between the food hub employees and customers. The solution allows the customers to
indicate their arrival at the curb side by clicking on a unique link they receive in their order confirmation
email. Upon clicking the link and entering their car details and order ID number, the food hub employee
gets a notification over text and email along with the customer details. This allows the food hub
employees to retrieve the customer’s order from the warehouse and deliver it in a contactless manner.
This whole process is easy for the participants to use, involves little to no cost as it is developed using
Google Forms and Google Apps Script, minimizes the physical effort by the food hub employees, and
avoids any confusion. The process of curbside delivery using the ICT solution that was developed is
shown in Figure 3. A similar solution was developed for Alaska Food Hub, located in Homer, Alaska,
and North Iowa Fresh located in Clear Lake, lowa.

Figure 3. Flowchart of the Contactless Curbside Pick-up Method at lowa Food Hub
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Discussion and Ongoing Work

Small-scale agricultural enterprises need to use ICT solutions not only to survive during the pandemic
but also to become more efficient in their operations. For example, using the virtual farmers market
platform, vendors can track sales and product performance. This allows vendors to better plan future
production and adjust pricing, as necessary. The solution developed for Riceville Farmers Market
provides data that many of the vendors either would not track or would be labot-intensive to track
manually.

Farmers often learn about new tools and technology platforms through their peers or through winter
conferences and expositions. However, most of these solutions are geared toward larger farm businesses
and include features that are not affordable or not needed by small and medium-scale producers (Burke,
2010). ICT solutions for these small and medium-scale farms are often ignored by industry, due to their
small budgets. As of 2015, small-scale farms accounted for 90% of U.S. farms, based on income from
farm operations (MacDonald & Hoppe, 2017). In addition, there is growing consumer demand for local
food, which in turn supports the growth of small and medium-scale farms. The above two case studies
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demonstrate the need to look deeper into the needs of small-scale agricultural enterprises and develop
ICT solutions that cater to their specific requirements. These solutions need to be low-cost, easy to use
and understand, and customized to meet specific needs (Mittal, Krejci, & Craven, 2018; Mittal, White, &
Krejci, 2017).

Collaboration between academic institutions, nonprofits, and the local agricultural community could
provide an effective way to cater to these requirements. Universities, through research and project col-
laborations, can provide the much-needed, low-cost technological skills and solutions and offer contin-
ued support as operations evolve. The collaboration specifically on this front can help bring students
involved in the project much closer to their community and provide an understanding of the challenges
faced by small-scale farmers on the ground while addressing their specific needs.

Ongoing work includes developing an online database, “FreshConnect,” that allows farmers in Iowa
to post listings of their excess product inventories (Grimm & Mittal, 2020). The pandemic has disrupted
the marketing channels of farmers. For example, producers who depend on sales to institutional custo-
mers have been left with a huge pile of unsold products due to restaurant and office closures, while on
the other hand several CSA programs had to close registrations due to the huge spike in demand (Burger
& Benz, 2020). Therefore, many farmers need to find alternative markets to be able to sell their food. As
farmers list their products in the database, buyers (e.g., food hubs and school districts) will be able to
access the available inventory and make purchasing decisions accordingly. Products will be removed
from the list after a month from when they are listed. Other information collected from the farmers are

their shipping needs, which may allow them to collaborate on transportation needs. =
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