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Abstract

Universities continue to expand their local food
sourcing, but the impacts of these sourcing
changes are ambiguous. Some academics have
measured these impacts using input-output analysis
methods to track economic indicators that may be
of interest to local communities. However, these
studies do not capture nonmarket benefits of local
food system investments or answer the broader
question of whether local sourcing benefits society
as a whole, both of which can be addressed using
cost-benefit analysis. This paper explores cost-ben-
efit analysis as an additional tool for measuring the
economic impacts of local food investments, using
a sourcing change by The Ohio State University as
a case study. It builds on recent theoretical applied
economics literature on the welfare impacts of lo-
cal food sourcing and sheds light on important
trade-offs of local sourcing that institutions and
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other buyers may want to consider. Employing
data provided by Ohio State University Dining Ser-
vices and the U.S. Department of Agriculture, I use
a Monte Carlo simulation approach that accounts
for uncertainty and allows for exploration of many
scenarios. In more than half of the scenarios, local
sourcing yields a net /ss to society. However, addi-
tional research is needed by economists and others
to enable local food system stakeholders to more
casily and accurately conduct this work and add
cost-benefit analysis to their project evaluation
toolkit.
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Introduction
While still a relatively small portion of total food
sales, total local (or direct) food sales appear to be
increasing in the U.S. In 2017, farmers earned
US$11.8 billion in revenue from direct sales to con-
sumers, retailers, institutions, and intermediaties
with regional and local marketing (U.S. Depart-
ment of Agriculture, National Agricultural Statistics
Service [USDA NASS], 2019). Although not direct-
ly comparable to prior estimates due to differences
in data sources, this number represents an increase
from prior revenue estimates of US$8.7 billion in
2015 and US$6.1 billion in 2012 (Low et al., 2015;
USDA NASS, 2016). As local food sales increase, a
significant effort is being undertaken by researchers
across disciplines to rigorously measure and ac-
count for the impacts of these sales. Much of this
research is occurring on university campuses. But
that is not the only activity related to local food
systems taking place on campus—universities in-
creasingly recognize the roles that they play as buy-
ers and investing in local food systems directly.

Thinking and writing about the role of large in-
stitutions in local food systems is not new. Many
agricultural economists and researchers in other
disciplines have explored the barriers and opportu-
nities associated with farm-to-institution sales for
universities in particular (e.g., Feenstra et al., 2011;
Hardesty, 2008; Leib et al., 2012; Ng et al., 2010).
In addition, some agricultural economists are de-
veloping tools to help communities, institutions,
and other food system stakeholders better under-
stand the economic impacts of their decisions and
investments related to local food systems. For ex-
ample, the Economics of Local Food Systems toolkit—
developed by academic and government econo-
mists and published by the USDA Agricultural
Marketing Service (AMS)—provides food system
stakeholders with a step-by-step process for meas-
uring the economic impacts of their food system
projects using the common input-output method-
ology (Thilmany McFadden et al., 2017). However,
some scholars suggest a need remains for more rig-
orous assessment of the impacts of local food in-
vestments than the existing method of input-
output analysis (Deller et al., 2017; Goldenberg &
Meter, 2019).

In this paper, I discuss an alternative economic
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project evaluation method—cost-benefit analysis.
Economic impact analyses using input-output
models provide estimates of the impacts of local
food system investments on key economic indica-
tors like employment and household income. In
contrast, cost-benefit analysis allows us to answer
the broader question—do local food system invest-
ments benefit society as a whole—by allowing for
the inclusion of nonmarket impacts of local food
systems and expansion of the community of inter-
est to all of society. To explore how the process of
cost-benefit analysis can be used by institutions and
others, I consider Ohio State University (OSU)
Dining Services’ decision to source a local product,
sweet potatoes, for its dining halls in lieu of sourc-
ing entirely from nonlocal producers. Specifically,
the research question addressed in this article is:
What is the net benefit to society of OSU Dining
Services changing from a nonlocal to a local sup-
plier for sweet potatoes? This work explores how
cost-benefit analysis can be used to give food ser-
vice managers and other food system stakeholders
a better understanding of the trade-offs inherent in
their local food system investments and suggests
important areas for future research to enable more
comprehensive and accurate cost-benefit analyses
going forward.

To my knowledge, this work is the first pub-
lished cost-benefit analysis of an institutional in-
vestment in local food systems. Lack of prior
literature is not surprising, as presumably maximiz-
ing welfare—an economic term for societal bene-
fit—is not the primary goal of many local food
system stakeholders. In addition, as discovered in
the course of this work, there are substantial gaps
in data availability that may limit the usefulness of
cost-benefit analysis at present. Nevertheless, in or-
der to build capacity to employ this type of analysis
in the future it is useful to explore this approach
and identify specific strengths, weaknesses, and ar-
eas for future study.

This work also builds on recent theoretical
work on local foods. In their 2017 paper in the
American Jonrnal of Agricultural Economics, Winfree
and Watson explored the welfare impacts of “Buy
Local” programs using a theoretical approach,
building a two-region theoretical economic model
to demonstrate the welfare impacts of local food
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investments and to determine under what condi-
tions local food system investments would be wel-
fare-enhancing for society as a whole. With this
model, they demonstrated that in the presence of
externalities (external costs or benefits incurred by
third parties) or market power (the ability of buyers
or sellers to set price) “Buy Local” programs could
be welfare-enhancing. However, in other situations
the net impact on society was unequivocally nega-
tive. This paper complements Winfree and Wat-
son’s work by considering how the type of welfare
analysis they considered might be conducted for a
specific local food system investment. Cost-benefit
analysis is the methodology of conducting applied
welfare analysis in a specific empirical setting.

The particular setting considered—with the
university as a single buyer—is one possible setting
in which to use cost-benefit analysis, and as with
any setting has both its advantages and disadvan-
tages. One advantage is that the opportunity cost
of purchasing the local product (i.e., what product
the buyer switches away from) is quite clear in the
university setting; in contrast, it can be difficult to
know what a consumer at a farmers market or sim-
ilar venue would have purchased instead of a local
product (O’Hara & Pirog, 2013). On the other
hand, understanding the benefits accruing to stu-
dents in an all-you-can-eat dining hall setting pre-
sents a challenge relative to settings where
consumers face more price vatiation (as in most
market environments). While the specific setting
examined quite obviously lacks external validity, an
important insight of Winfree and Watson’s work—
and a component of local food systems understood
widely by food system stakeholders—is that each
setting is different.! Thus, while the quantitative re-
sults should not be assumed to hold for other
products and/or regions, the contribution of this
work is to explore the process of conducting ap-

plied welfare analysis in the context of a specific lo-
cal food system investment and provide an exam-
ple for others.

The cost-benefit analysis conducted in this pa-
per consists of several steps. First, the groups im-
pacted by the sourcing change are defined. Second,
the welfare impacts on each of these groups are de-
scribed and measured using estimates from prior
literature and data provided by OSU Dining Ser-
vices and its vendors. Then these data are used to
parameterize a Monte Carlo simulation model and
develop a range of estimates for the net benefits of
this sourcing change in its first year. I find that the
net benefits to society of this sourcing change are
positive in less than 50% (of 10,000) cases and
highlight some excluded impacts (e.g., environmen-
tal and social) which could affect these results.
These results emphasize the importance of under-
standing the specific ways that local and nonlocal
markets may be impacted in a particular setting and
the large role that nonmarket benefits must play in
order to offset the cost of producing output less
efficiently (as is often the case when shifting from
nonlocal to local production). The results also
highlight the challenges associated with valuing
nonmatrket benefits in this setting and indicate
paths forward for researchers and practitioners in
this area.

Measuring the Economic Impacts of

Local Foods

As discussed by O’Hara and Pirog (2013), most ex-
isting studies considering the economic impacts of
local food use input-output models, such as
IMPLAN.? Input-output models provide estimates
of the impacts of local food system investment on
key indicators like employment and household in-
come.” Some recent examples include Christensen
et al. (2019), Conner et al. (2017), Jablonski et al.

1 Specifically, placing my setting within Winfree and Watson’s framework, I assume competitive markets and remain agnostic about
the motivations of both OSU Dining Services (the intermediate buyer) and OSU students.

2 Computable general equilibrium (CGE) models are also sometimes used to examine economic impacts and have the distinct ad-
vantage of allowing for more flexibility than input-output models, but they are also very technically challenging to implement and thus

are used less frequently.

3 Input-output analysis and cost-benefit analysis are not the only two approaches to understanding the economic impacts of local
food systems. Goldenberg and Meter (2019) suggest that the “black box” of input-output analysis can give numbers that are dubious

and suggest instead measuring connectivity via social network analysis, which would help to show how spending may be transferred

between food system stakeholders. However, without incorporating opportunity cost, it is unclear that connectivity leads necessarily
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(2016), and Miller et al. (2015). In addition, Bau-
man and Thilmany McFadden (2017) describe the
evolution of economic impact analysis using input-
output methods in local food settings.

Input-output models describe a regional econ-
omy in terms of transactions between firms (who
sell outputs, earn revenue, and purchase labor and
other firms’ outputs) and households (who sell
their labor, earn income, purchase outputs, and
save for the future), as well as imports into and ex-
ports out of the region of interest. These transac-
tions can be expressed as a series of linear equa-
tions (a matrix). The key to solving this model is
that everything has to go somewhere; for example,
all revenue earned by a firm must go to households
(in the form of wages/income), other firms (in the
form of expenditures on inputs), or other entities
outside the economy (in the form of payments for
imports). For example, if you increase the amount
that a firm earns in revenue, more money must go
to households, other firms, or the providers of im-
ports.

Observed data about a regional economy are
used to characterize and estimate the relationships
between all these different stakeholders. This pro-
cess then generates an input-output model that can
be used to simulate the impacts of various shocks
or investments within the economy; IMPL.AN is
an example of such a model. A user will input a
change—such as a shift from nonlocal to local put-
chasing by a firm—and then see what happens to
this investment given the relationships between
firms and households in the economy. The impacts
of such an investment could be changes in employ-
ment, revenue for firms, or income for households,
as these are all aspects of the economy that are
captured by the model. Input-output models can
also be used to generate multipliers, numbers that
indicate how much of the initial dollar amount in-
vested stays in the local economy, which in turn is
determined by the relationship between industries,
households, and outside regions in the model.

The key strengths of the input-output method-

ology of economic impact analysis are its ability to
provide tangible economic indicators that are de-
sired by decision-makers and its ability to disaggre-
gate these impacts across stakeholders. However,
without modification, standard input-output mod-
els like IMPI.AN make highly simplistic assump-
tions that do not match most local food settings,
such as that resources used for local food produc-
tion were previously idle (as opposed to being used
in an alternative productive activity), and that con-
sumers do not decrease other local purchases when
they increase local food consumption.* Further-
more, while the outputs of this analysis are very
useful, and it can be tempting to see input-output
analysis as the only decision-making tool needed,
the outputs only capture the flow of goods, set-
vices, and money in markets. They do not capture
nonmarket impacts of local food systems, which
are commonly among the motivations for local
food system investments. In addition, as we con-
sider the future of the food system more broadly,
there is a bigger question—do local food system
investments benefit society as a whole once we ex-
pand our analysis beyond the local region? While
this seems like a simple enough question at first
glance, “benefiting society as a whole” is vague.
What does this phrase mean? How do we measure
it?

Within the field of economics, these benefits
are often expressed using the economic concept of
welfare, another term for benefit or well-being. In-
dividuals make choices as to what to buy by max-
imizing their well-being subject to constraints
(time, income, etc.). Based on this optimization,
consumers will have a willingness to purchase a
good or service that is expressed as a function of
price (commonly referred to as a demand cutve).
Similarly, businesses make choices as to what to
sell by maximizing their profit (revenue they earn
from sales minus cost of production). The func-
tions which indicate the quantities of goods and
services at each price that buyers are willing and
able to buy and sellers are willing and able to sell

to more societal welfare, as this depends on what stakeholders were doing in the absence of connectivity. Nevertheless, it poses a

promising and interesting tool that increases transparency.

4 Thilmany McFadden et al. (2017) provide detailed instructions for adjusting the standard model to more accurately represent local

food settings.
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are referred to as demand and supply curves, re-
spectively. In a competitive market, it is the inter-
section of demand and supply curves—when the
quantity produced/sold is exactly equal to the
quantity purchased/consumed—that determines
the market price of a good or service. As individu-
als, we will purchase a good or service if our will-
ingness and ability to buy (often referred to simply
as willingness to pay) is higher than the price. If
our willingness to pay is exactly equal to the price
of a good, and we purchase that good, then we ex-
change money for the good of equal value and we
don’t gain any welfare as consumers (called con-
sumer surplus). If we have a willingness to pay that
is greater than the price, then we gain consumer sur-
plus from this purchase because we have traded
some amount of money for a good that we value at
more than that amount of money. Similarly, sellers
will produce and sell a good if the cost to produce
that particular unit of their good or setvice is less
than the price. If a seller’s cost is exactly equal to
the price of the good, and they sell that unit of the
good, then all the money they earn on that sale will
be used to cover the cost of producing that good,
and they gain no welfare as sellers (called producer
surplus). If sellers have a cost of production that is
less than the price of the good, then they gain pro-
ducer surplus from this sale because they have
earned more from the sale than the good cost to
produce.’®

The goal of cost-benefit analysis is to capture
these changes in welfare to understand what Wat-
son et al. (2007) call economic benefits of an activity,
program, or investment to society. Cost-benefit
analysis allows for the inclusion not just of eco-
nomic activities, but of impacts on society from
changes in nonmarket outcomes (environmental,
community, etc.). Cost-benefit analysis can also
provide a transparent view of the categories of wel-
fare impacts and demonstrate the particular bene-
fits and costs that make up the largest components
of welfare changes, providing insight about which
levers are most important to pull in order to make
sourcing decisions that yield the greatest benefit to
society. The weaknesses of this approach are that it

involves converting things into monetary terms
that are felt by some should not or cannot be
measured in dollars (e.g., community well-being), it
does not as easily disaggregate some stakeholders,
and it says nothing about the distribution of welfare
across various stakeholders, which may well be of
interest.

Despite these weaknesses, cost-benefit analysis
is a powerful and valuable tool, and importantly,
the most appropriate tool for answering a crucial
question frequently asked: will this project we’re
pursuing benefit society? If the analysis finds that
local sourcing yields a net benefit to society, it can
be used by local food system advocates to better
support their case for decision-makers to support
local food investments. However, if the study sug-
gests a project will yield a net loss to society, it can
help redirect food system efforts to more beneficial
activities. In addition, it can be useful in decision-
making for those who wish to make decisions that
benefit society as a whole while also supporting
their local communities. More broadly, it can be a
helpful tool for anyone trying to better understand
the trade-offs of local sourcing.

Institutional Setting

Institutions, including colleges and universities, K-
12 schools, early childhood care and education set-
tings, hospitals, elder care settings, corporate cafe-
terias, faith-based organizations, and prisons are
increasingly seen as important players in local and
regional food systems (Benson & Fleury, 2017;
Harris et al., 2012). Not only do they offer a more
stable source of local food demand than some di-
rect-to-consumer settings, like farmers markets and
online direct sales, due to the nature of institutional
food service planning, but many also have a spe-
cific interest in the health and/or nutrition educa-
tion of their users, patients, or residents due to the
nature of their work, and embeddedness within
their communities drives interest in supporting lo-
cal farmers (Conner et al., 2014; Harris et al., 2012).
Indeed, a number of studies have found evidence
that supply-chain stakeholders in these farm-to-in-
stitution settings are motivated by values oher than

5 This topic is covered in most introductory economics textbooks; see, for example, The Economy, developed by the CORE Project,

which is available free online at https://www.core-econ.org/the-economy. The topic is covered in Chapter 7.
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profit. However, many challenges remain, including
logistical, administrative, and aggregation chal-
lenges that come from the interactions of large bu-
reaucracies with individual local farmer vendors
(Feenstra et al., 2011; Heiss et al., 2015; Matts et al.,
2015). These motivations increase the importance
of determining if these institutional relationships
are meeting the values-oriented goals of the partici-
pating stakeholders, goals that cannot be captured
in input-output models.

As a public, land-grant university, OSU is en-
gaged in food systems through research and inno-
vation, teaching and learning, outreach and
engagement, and resource stewardship (Fox, 2017).
One way that OSU has engaged in resource stew-
ardship is by setting a goal to source 40% of food
served at the university from local and sustainable
sources by 2025 (OSU, 2016). To meet this goal,
OSU Dining Services, which in its traditional din-
ing hall locations alone serves approximately
11,000 meals per day to students, faculty, and staff,
must find new sources for some of their products
(L. Holford, personal communication, May 19,
2017).

Prior to the 2016-2017 academic year, OSU
Dining Services purchased sweet potatoes from a
distributor based in Ohio that sourced from an-
other Ohio distributor. The latter distributor
sourced from a sweet potato packer in North Caro-
lina (personal communication with vendor, May
22,2017). North Carolina produced more than half
of U.S.-produced sweet potatoes in 2016, making it
a likely source for major distributors based in the
eastern United States (USDA NASS, 2020). (The
supplier in North Carolina will be denoted the
“nonlocal supplier” and the sourcing policy the
“status quo policy.”) In 2016, OSU Dining Services
began sourcing approximately 25% of their sweet
potatoes from a local, cooperatively owned sup-
plier that aggregated from farmers and delivered di-

rectly to the university, denoted the “local” sup-
plier. Sweet potatoes produced by this supplier are
not only local to OSU (all farms are less than 100
miles from OSU, and most are less than 25 miles
away), but also organic.%” A schematic of these two
supply chains is provided in Figure 1.

Once purchased by OSU, the sweet potatoes
considered in this analysis are served as whole,
baked sweet potatoes. Sweet potato fries, which are
sourced from the same regional distributor, go
through a different supply chain and are not con-
sidered in this analysis. The whole, baked sweet po-
tatoes are offered in three Traditions dining loca-
tions on OSU’s main campus in Columbus. These
dining halls use an all-you-care-to-eat model. Stu-
dent meal plans include a combination of meals at
Traditions dining locations as well as other more lig-
uid forms of payment that can be used at a variety
of dining locations across campus (OSU, 2021a).

Methods
The method employed to answer the research
question is a retrospective cost-benefit analysis of
OSU Dining Service’s first year of local sourcing of
this product. The organization of the approach
draws from the conceptual framework for cost-
benefit analysis outlined in Boardman et al. (2011).
Incremental net benefits are reported. In other
words, the analysis compares the local sourcing de-
cision to the status guo policy of sourcing all sweet
potatoes from the nonlocal supplier rather than re-
porting the full costs and benefits of both sourcing
policies. To calculate net benefits, first the im-
pacted stakeholders are defined. Then the welfare
impacts of the change on each stakeholder group
are cataloged and estimated using a combination of
economic theory and data provided by OSU Din-
ing Services and their vendors, as well as publicly
available data and estimates from the literature.
These data and values are then used to param-

¢ The definition of local used in procurement varies considerably actoss institutions. The OSU Food Sustainability Panel in its fall
2018 final report defined local based on zones: ultralocal (within 50 miles of OSU serving location), Ohio-produced (produced within
the state), regional (produced within 275 miles), North America (produced within the U.S., Canada, Central America, and the Carib-
bean), and beyond or unknown (produced outside North America or in unknown location) (OSU, 2018).

7 These sourcing changes were chosen by OSU Dining Services, as was the product considered in this cost-benefit analysis. Based on
conversations with Dining Services staff, I have no reason to believe this product was picked strategically to lead to a particular result

of the cost-benefit analysis. Rather, local sourcing for the product was just beginning and the Dining Services team was eager to better

understand the impacts of this sourcing choice.
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eterize a Monte Catlo simulation model. Monte or the responsiveness of consumers to price) by
Carlo simulation is a method for accounting for simulating a large number of scenarios using a
uncertainty of key parameters in the analysis (e.g., range of possible parameter values and using infor-
the maximum willingness to pay for sweet potatoes mation about these scenarios (rather than a single

Figure 1. Local (Ohio) and Nonlocal (North Carolina) Supply Chains
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Note: Drawings are not to scale. Positions of states in the figure are not intended to represent relative positions of states geographically,
and locations of farms and warehouses in the states are not intended to represent geographic locations of specific business entities.
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estimated value) to answer the research question.
Because many of the parameter values in this study
are drawn from other settings rather than from ob-
servational OSU data, acknowledging and account-
ing for this uncertainty is particularly important. To
conduct the simulation, I assume a distribution for
all key parameters based on literature or expert
knowledge of the setting. Then I take random
draws from the distribution for each of the key pa-
rameters and use them to calculate the net benefit.
I then repeat the process 9,999 times, to yield
10,000 unique net benefit calculations. This proce-
dure is conducted with the computer program
Matlab. If the net benefits from the soutcing
change are greater than zero, then the local sourc-
ing policy provides a net welfare gain to society; al-
ternatively, a negative net benefit indicates a net
loss to society. With the information from the
10,000 simulations, I can examine the distribution of
the net benefit estimates, given uncertainty in these
key parameters. For example, I can see the share of
the 10,000 scenarios that yield a net benefit greater
than zero and the share of the scenarios that yield
highly negative or highly positive values. As in Jeu-
land and Pattanayak (2012), given no prior
knowledge of the distributional form of these pa-
rameters I assume a uniform distribution for all pa-
rameters I allow to vary, so that the probability of
choosing any particular value within the range that
I set is equal for all values within the range.

Impacted Stakeholder Groups

First, it is important to consider those individuals
or groups who have standing, i.e., those stakehold-
ers who are likely to be affected by the change. In-
clusion of particular groups can be controversial in
cost-benefit analysis, particularly in the case of lo-
cal food investment, as the endeavor in itself em-
phasizes the importance of local businesses and
residents relative to businesses and residents else-
where. In economic impact analysis using input-
output methods, the focus is on individuals and

firms in a particular region, with imports and ex-
ports serving as the only connections outside the
region. In contrast, because cost-benefit analysis
does not involve structural modeling of the econ-
omy, it is generally more difficult to disaggregate
welfare accruing to local and nonlocal firms and in-
dividuals, and it is not necessarily a goal of the
analysis. Given the setting, OSU and OSU students
clearly have standing, as do local residents and local
farmers. If the goal is to understand the impacts of
the local sourcing decision on society as a whole,
actors in the nonlocal supply chain must also be
given standing, as they may potentially be impacted
by the sourcing change. However, this choice may
be controversial.® Another possible group with
standing is the global population. While it might
seem unnecessarily expansive to consider all peo-
ple, it is important to consider the global popula-
tion when valuing the impacts of environmental
externalities from food production, processing, and
transport. For example, the social cost of carbon,
often used in cost-benefit analyses to value the im-
pact of carbon emissions, is based on global costs.

Impacts

Unaversity

The university is likely to be impacted in several
ways. First is the change in the cost of the product
due to switching to the local supplier. Based on
records provided by OSU Dining Setvices, the av-
erage prices per pound paid by OSU Dining Set-
vices during the 2016-2017 academic year were
US$0.55 and US$1.25 for nonlocal sweet potatoes
and local sweet potatoes, respectively (L. Holford,
personal communication, March 27, 2017). The ex-
penditure by OSU on local sweet potatoes repre-
sents one component of the opportunity cost of
local sourcing; other components are discussed in
the section on local farmers. In the 2016-2017 aca-
demic year, OSU Dining Services purchased 37,173
pounds of sweet potatoes.” Of these, 9,060 (24.4%)

8 Although not within the scope of this paper, the importance of local producers would suggest a role for distributionally weighted
cost-benefit analysis, with a higher weight given to local producers. However, determining the appropriate weight to give to local pro-
ducers in such an analysis would no doubt be controversial. It will become apparent later in the paper that in the case under examina-

tion, the question of standing for nonlocal producers may well be irrelevant.

9 This quantity is based on data made available in March. For this analysis, April and May purchasing are assumed to be equal to the
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came from the local supplier (L. Holford, personal
communication, March 27, 2017). Since these
quantities are known values, they are not allowed
to vary in the simulations.

Another impact to consider is the cost of es-
tablishing the relationship between OSU Dining
Services staff and the new local vendot, as social
relationships between supply-chain actors are un-
derstood to be an important aspect of farm-to-in-
stitution programs (Buckley et al., 2013). OSU
Dining Services staff indicate they do not negotiate
prices with suppliers, so OSU Dining Services la-
bor costs are unlikely to be incorporated in the
price paid to the new local vendor through a lower
price. OSU Dining Services staff did not track their
time establishing this vendor relationship separately
from their other activities, so these labor costs in-
curred by OSU are based on data from the publicly
available OSU salary database (Buchanan, 2017). It
is assumed that the executive chef and receiving
manager both have spent time developing this rela-
tionship.!” These staff had difficulty estimating the
time involved in developing the relationship, so 1
assume the number of hours spent by each in the
first year is uniformly distributed between 0 and 10
hours.

These employees’ effective hourly wages are
then calculated based on the salary information and
multiplied by the unclassified staff benefit rate of
37% to get the cost to OSU per hour of work
(OSU, 2021b). Beyond the cost of establishing the
relationship, OSU Dining Setvices staff indicated
no difference in receiving or preparing cost be-
tween the sweet potatoes sourced from the local
and nonlocal suppliers (L. Holford, personal com-
munication, May 19, 2017). Thus, the only cost dif-
ferences for OSU Dining Services are the cost of
establishing the relationship with the vendor and
difference in price for the local sweet potatoes.

Although OSU Dining Services did not raise
the price of the student meal plan due to these in-

creased costs, the long-term effects of any increase
in food costs due to additional local and sustaina-
ble sourcing could very well be an increase in the
price students pay.!! If students remained on the
meal plan after a plan price increase, the increase
would serve simply as a transfer from students to
OSU Dining Services and therefore would not af-
fect the results of the cost-benefit analysis. How-
ever, to the extent that students no longer
purchased the meal plan due to this change, the
change could affect the net benefits of local sourc-
ing. These kinds of long-term impacts are im-
portant for universities to consider.

Yet another possible consideration is the set of
alternative policies facing the university.

One challenge of cost-benefit analysis is how best
to restrict the set of policy alternatives. Although
the choice set considered in this analysis is very
narrow, in fact, the set of policies could be broad-
ened for a follow-up analysis exploring possible al-
ternatives. Given the ample evidence of returns to
education, would the money used to purchase local
foods yield a greater benefit to society if employed
in the form of something entirely different, like a
scholarship? A wide variety of options could po-
tentially be considered. For the purposes of this pa-
per, it is assumed that OSU Dining Services is
allocated an annual budget, and once this budget is
allocated OSU Dining Services must spend that
money on activities within its budgetary control,
ruling out such policy alternatives.

An anonymous reviewer has noted additional
benefits that could accrue to the university, includ-
ing connections to alumni and enhanced university
image within the community. Conceivably the uni-
versity advancement office could track the im-
portance of these benefits (at least qualitatively)
through their various data collections, which may
be a useful strategy moving forward for universities
investing in local food systems. Producer or alumni
local food donations are also a possibility, although

academic year monthly average up to that point and that June and July purchases are 25% of the monthly average for the academic

year.

10 The title of the executive chef in the salary database is assistant directot, Residence & Dining, Food

Setrvice.

11 This is solely my prediction, based on simple economic principles and was never mentioned or suggested during conversations with

OSU Dining Services staff in the course of this project.
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it should be noted that donations may not yield a
net benefit. A donation of produce could benefit
the university and may benefit the producer or
alumnus/a through psychological impacts of altru-
ism, but the producer is giving up the revenue that
they would have received from selling this product
(the opportunity cost). Thus, the distribution of
welfare would change, but the net benefit is not
likely to be considerably different from the sce-
nario in which the producer sells their product to
the university.

Students

Students are the consumers of the product. Some
evidence suggests that students are unwilling to pay
the same kinds of premiums that grocery store
shoppers would pay for a local or organic product.
Bruno and Campbell (2016) found that only 50%
of students they surveyed at the University of Con-
necticut in 2015 were willing to pay a premium for
more local food options and only 50% of students
were willing to pay a premium for more organic
options.!? The average willingness to pay (WTP)
for more local options for students with a meal
plan in the study was US$17.14, or approximately
1-2% of their meal plan cost, while the average
WTP for more organic was slightly larger, at
US$20.69.1314 Porter et al. (2017) surveyed students
at the University of Vermont and found a some-
what higher willingness to pay for a combination of
these attributes relative to Bruno and Campbell
(2016): 70.8% indicated they would be willing to
pay a positive premium. However, this premium
was for 20% of their food to be produced locally
using ecologically sound, fair, and humane prac-
tices, which differs from the attribute set consid-

ered by Bruno and Campbell (2016). For those
willing to pay a premium for this combination of
attributes, the median premium represented a 3%
meal plan price increase, and the mean premium
represented a 3.4% price increase.

As these studies are focused on large changes
in sourcing and not changes in sourcing of particu-
lar products—as is the focus of this paper—it is
important to consider other literature that looks at
price premiums for specific relevant products. Esti-
mates in the literature range considerably, including
a local premium of 10% (Loureiro & Hine, 2002),
18% (Nalley et al., 2006), 16-31% (Darby et al.,
2008) and 27% (Carpio & Isengildina-Massa,
2009). This evidence would suggest students may
put a premium of anywhere from 1% to 31% on
local sweet potatoes.

However, in order to calculate the premium
students place on local sweet potatoes, it is neces-
sary to understand students’ current demand. Stu-
dent demand for foods in a dining hall are par-
ticularly complex; at Traditions dining halls, students
on a meal plan and other visitors pay a fixed fee to
enter.!> Furthermore, Traditions locations are all-
you-care-to-eat. Therefore, once inside, the addi-
tional (or matginal) cost of any specific food items,
including sweet potatoes, will be zero. Consumer
surplus from the consumption of sweet potatoes
will be the entire area under the demand curve for
sweet potatoes by Traditions diners minus the fixed
cost of entry.!0 Thus, to calculate the difference in
the consumer surplus that students (and potentially
faculty, staff, and other visitors) receive, an esti-
mate for the demand for sweet potatoes is needed.

A stylized description of the market for sweet
potatoes for OSU students is provided in Figure 2.

12 The study is not clear about whether or not these are the same 50%.

13 Tt is not clear from the article if the survey asked students about a specific quantity increase. If no specific quantity was given in the
survey, uncertainty about the quantity of local food to be provided could have biased students’ WTP downward, so this percentage is
likely a lower bound for the premium these students would place on local food.

14 Interestingly, Bruno and Campbell (2016) found that students who regulatly purchased fruits and vegetables were willing to pay a
smaller premium for local than other students. The authors speculated that this might be because students expected transportation
costs for local foods to be lower and therefore thought local foods should be cheaper.

15 Students pay with one “visit” or anyone can pay a fixed price in either “Dining Dollars” or cash.

16 The fixed cost of entry in and of itself is rather complex. Student meal plans offer a fixed number of visits per week, and visits do
not roll over to the next week. However, some meal plans allow students to exchange “visits,” which can only be used in Traditions
dining locations, for more flexible forms of payment that can be used elsewhere on campus and can be rolled over from week to
week. A visit is worth considerably less in this more liquid form (OSU, 2021a).
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The demand for whole baked sweet potatoes is as-
sumed to be linear. I assume the maximum WTP
by students without the local product is uniformly
distributed between one and four dollars per
pound. This range is based on the maximum will-
ingness to pay found in Nalley et al.’s (2000) exper-
iment for sweet potatoes. The marginal cost to
students for both local and nonlocal sweet potatoes
is zero, as they pay a two-part tariff at the dining
hall: a fixed fee equal to the meal plan per-meal
price and a per-unit price equal to zero for the
sweet potatoes themselves. Thus, I can approxi-
mate the total consumer surplus (before subtract-
ing the fixed fee for Traditions visits) as the area
under the demand curve before the introduction of
local purchasing. I assume that student diners re-
ceive new consumer surplus from the introduction
of local, which I allow to vary from 0% to 30% of
the total consumer surplus from sweet potatoes in

Figure 2. Stylized Demand for Sweet Potatoes by Ohio State Students

the absence of local soutcing, based on the varia-
bility in estimates, described in the literature
above.!” The area representing this new consumer
surplus from local sourcing accruing to students is
shown in Figure 2.

Local Farmers and Community

As cited in previous studies of institutional buyers
of local food, lack of availability of local food both
in adequate quantities and year-round can be a sig-
nificant barrier to local sourcing by large institu-
tions (see, for example, Hardesty, 2008). In the
present study, in the first year of sourcing (2016—
2017), the local supplier was able to provide from
October through early March. Throughout the year
the buyers at OSU Dining Services purchased from
the nonlocal supplier as well. Although production
numbers are unavailable from 2016 for direct com-
parison to North Carolina, in 2012 producers in
Ohio hatvested 39 acres of
sweet potatoes, and in 2015
they harvested just five acres

WTP, MC

Max. WTP with local

Max. WTP without local

Demand without local

MCO = MCt = 0

of National Organic Pro-
gram—certified organic sweet
potatoes (USDA NASS,
2020). Based on 2015 yield
estimates (4,980 pounds/
acre), OSU’s demand from
local sources (9,060 pounds)
would represent approxi-
mately two acres of produc-
tion.

Given the small size of
the market for local, organic

Demiand with: local sweet potatoes in Ohio, it is

reasonable to assume that the
market for local sweet pota-

Quantity

Note: MC indicates marginal cost and WTP indicates willingness to pay.

toes is affected by the OSU

17 One complication for this analysis is that during the 2016-2017 academic year, sweet potatoes were not in fact labeled as local or

organic in Traditions dining halls when they were purchased, which suggests that the demand by students in that academic year was

actually the demand for sweet potatoes with an unknown location of origin rather than local sweet potatoes. Thus, it is not clear that

the calculation of additional willingness to pay here is even appropriate if local, organic sweet potatoes are assumed to be a credence

good (i.c., having attributes valued by consumers that cannot be deduced through consumption) rather than an experience good (e.g.,
due to freshness). The calculation used here also does not include the possibility that some students may choose to eat sweet potatoes
instead of other goods if the sweet potatoes are local and/or organic. In addition, the literature provides ample evidence that localness
can be confounded with other attributes consumers value, including organic certification (e.g., Hu et al., 2012 and Meas et al., 2015).
If students place additional value on organic certification when products are already local, my estimate for the welfare impacts of local
food could be biased downward.
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sourcing change. Demand for sweet potatoes in the
local market will shift outward, and assuming an
upward sloping supply curve for local, organic
sweet potatoes (in other words, that supply is not
perfectly elastic), then local producers will gain
from the shift. Figure 3 presents a stylized render-
ing of this shift. Farmers in fact will receive #wo
types of surplus (benefit) from this shift. The rise
in price from OSU participation in the market will
result in a transfer of surplus from existing (i.e.,
non-OSU) local consumers to local farmers, and it
will allow for additional production of sweet pota-
toes, leading farmers to gain zew surplus. The op-
portunity cost of producing the local, organic sweet
potatoes is then OSU’s expenditure minus the new
surplus benefits accruing to the local producers. '
This opportunity cost is likely to be quite high, as
OSU’s average price paid per pound more than
doubled, from US$0.55 to
US$1.25, with the move from

to increase welfare. However, as I will discuss later
in the paper, the impacts of the change are not that
simple, as they depend on how the particular in-
puts used in production in Ohio were used previ-
ously.

For the purposes of this study, it is assumed
that demand for local, organic sweet potatoes is
linear and that all organic production in Ohio is
consumed locally (within the state of Ohio). The
demand and supply functions for 2016 are assumed
to be linear and are parameterized using 2016 Ohio
organic production and sales data available from
the USDA NASS (2020). I assume that both de-
mand for and supply of sweet potatoes are elastic
relative to nonlocal production and consumption,
and both are assumed to be uniformly distributed
and range in magnitude from 0 to 6 (Andreyeva et
al., 2010; Okrent & Alston, 2012b)."” Evidence in

Figure 3. Stylized Market for Local, Organic Sweet Potatoes

nonlocal to local sourcing,.
This increase in price is likely
due to lower technical effi-
ciency in production (i.e.,
fewer units of output pro-
duced given the same
amounts of inputs) by Ohio
sweet potato producers rela-

Local Price 1

Transfer of surplus
from existing local
consumers

Local Supply

New surplus

tive to those in North Caro-
lina. This lower technical
efficiency is generally viewed
as one of the downsides of
local sourcing and suggests

that additional benefits must

accrue to Ohioans from local
production and consumption
to offset this efficiency loss if

Local Quantity

Demand without OSU

a switch to local production is

Note: PL indicates equilibrium local price, and QL indicates equilibrium local quantity.

18 Tt should be noted that this approach to considering opportunity costs is markedly different from the way that opportunity costs
are considered in many input-output models. In particular, as Thilmany McFadden et al. (2017) show, the default input-output model
assumption is that all demand is new and that the resources being employed in the local food system were previously idle, so input-
output model assumptions must be adjusted by users in order to incorporate the more realistic assumption that some local resources
(e.g., land and labor) were being used in other ways prior to the increase in local spending.

19 Elasticity (specifically price elasticity of demand or supply) is a measure of price sensitivity. Elastic demand or supply is signified by
a number greater than one in magnitude and denotes that the quantity demanded or supplied is very sensitive to changes in price. Ine-
lastic demand or supply denotes that the quantity demanded or supplied is 7oz very sensitive to changes in price, and is signified by a
number between zero and one in magnitude. Although price elasticity of demand is negative when calculated, I use the economic con-
vention of reporting the magnitude of the value only.
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the literature suggests that demand for specific
fruits and vegetables is relatively insensitive to
changes in price (i.e., inelastic), although some esti-
mates range up to 3 (with any value above 1 being
elastic). Price elasticity of supply has been less re-
searched for specialty crops than for commodity
crops, but existing evidence suggests a similar
range is appropriate (Okrent & Alston, 2012a). 1
assume a larger range of price elasticities of de-
mand and supply relative to the nonorganic, non-
local market (discussed in the next section) because
buyers have many close substitutes, including non-
organic local sweet potatoes and organic nonlocal
sweet potatoes (in contrast, most existing studies
examine one common category of goods like ap-
ples or potatoes), and sellers are substantially diver-
sified and thus are likely to able to switch relatively
easily between crops. The assumption of elastic
supply is also supported by the observation that
2016 production of sweet potatoes in Ohio repre-
sented an increase in production over 2015 that
was approximately the size of the quantity pur-
chased by OSU in 2016, suggesting that this de-
mand represented all new demand for producers.
However, it should be noted that when supply is
highly elastic, new demand will not cause a change
in price, and local farmers will gain no additional
surplus.

Whenever there is an increase in local demand,
farmers will be using additional inputs. The use of
these inputs is included in the opportunity cost of
purchasing this product. Any additional surplus in
input markets is not captured as a benefit in this
cost-benefit analysis. It is possible that the new de-
mand will yield indirect impacts in input markets if
the inputs were previously idle. However, by as-
suming that the cost of production for local farm-
ers is the opportunity cost of using these inputs,
although production is now local and entirely new,
there are in fact no gains to the local economy be-
yond local farmers’ new producer surplus.

It is unclear whether or not it makes sense to
incorporate the cost of establishing the relationship
with OSU as a separate category. For the local pro-
ducer, it would seem reasonable to include labor
costs associated with establishing the relationship
in the cost of production, so this cost is not con-
sidered explicitly, in contrast to the university. Fur-
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thermore, the distributor is a cooperative in this
particular case, so the entirety of the price paid by
OSU Dining Services is assumed to go to produc-
ers (in contrast to the nonlocal case, as described in
the next section).

Finally, it may be important to consider the ad-
ditional nonmarket benefits that local farmers may
receive from selling to OSU. For example, Conner
et al. (2012) conducted a cluster analysis based on a
survey of Vermont farmers engaged in farm-to-
school sales to better understand the different
characteristics of these farmers. One cluster (of
three they identified) consisted of farmers who
were primarily motivated by profits, and another
included farmers with strong social motivations.
This and other studies suggest a question, how
much more satisfying is it to be a farmer producing
for local markets than to engage in some other
kind of work? While broad concepts such as job
satisfaction might be difficult to monetize, there is
no conceptual reason they could not be included in
a cost-benefit analysis. Although they are not in-
cluded here due to data constraints, these benefits
could conceivably be estimated by measuring the
pay cut individuals would be willing to take to in
order to be farmers who produce for local markets,
relative to other jobs they could hold. This number
should be a good estimate of the lower bound of
the value to them of being local food producers, as
it represents the tradeoff they make between a
monetary reward and the intangible benefits of be-
ing a local farmer.

Nonlocal Farmers, Distributors, and Community
Some may debate whether it makes sense to in-
clude nonlocal growers in this analysis. Although
estimates of welfare changes based on 2016 sales
are likely to be very small, our desire to consider
total societal welfare and not just local societal wel-
fare necessitates their inclusion in the model, and a
number of other studies emphasize the importance
of measuring the zef impacts of local food system
investment, requiring its impacts outside the local
food system itself (Miller & Mann, 2020).
Assuming a yield of 19,000 pounds of sweet
potatoes per acre, the average yield for North Car-
olina producers in 2015, it would take 1.97 acres to
grow OSU Dining Services’ #fa/ annual supply of
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whole sweet potatoes; this acreage represents
0.002% of the total acreage of sweet potatoes har-
vested in North Carolina in 2016, which was
86,000 acres (USDA NASS, 2020).2° Due to this
very small share of production, prices for sweet po-
tatoes in North Carolina are unlikely to be affected
by the small decrease in demand represented by
OSU’s sourcing change. The process to confirm
this hypothesis and calculate the magnitude of this
impact is the same used to calculate the impact on
local farmers. Demand is assumed to be linear, and
it is parameterized using 2016 prices and quantities
from USDA NASS (2020). Following the literature
discussed in the previous section (Andreyeva et al.,
2010; Okrent &and Alston, 2012a 2012b), elastici-
ties of demand and supply are assumed to be uni-
formly distributed between 0 and 3 in magnitude.
This parameter range differs from that for the local
market. While it can reasonably be assumed that
there are many close substitutes for local, organic
sweet potatoes and thus that demand would be rel-
atively responsive to price, demand for North Car-
olina sweet potatoes is unlikely to be as responsive
due to its important national role as a sweet potato
supplier. Supply is also likely to be less responsive
to changes in price given the specialization of pro-
ducers in sweet potato production in this region.
This also means that North Carolina consumers of
sweet potatoes are unlikely to be affected by the
change, as they will see little to no change in the
price of sweet potatoes.”! For this reason, they are
not currently included in this analysis.”> However,
in the case of a more substantial decrease in de-

mand by nonlocal buyers like OSU that did affect
the equilibrium price in the North Carolina market,
the price of local sweet potatoes for North Caro-
lina consumers would decrease, making them better
off.

One interesting aspect of the supply chain for
the nonlocal sweet potatoes is that two of the three
intermediaries between the farm and OSU are lo-
cated in Ohio. It is assumed that the supply of
marketing and distribution services is completely
elastic. Thus, when the quantity of product they are
distributing is affected due to the change in de-
mand, the distributors’ sutplus is not affected. This
is an assumption which it may well make sense to
relax in some situations. In addition, if people in
both North Carolina and Ohio are given standing,
the fact that the distributors that distribute North
Carolina produce are located in Ohio does not
matter. However, I could consider a scenario in
which local people and farms are given greater
weight in a cost-benefit analysis. In this case, it
would be important to consider that the two dis-
tributors between the packer and OSU are both
based in Ohio. The role of local distributors in sup-
plying nonlocal goods is an important area for fu-
ture study, given their importance in supply chains.

Local and Global Community

The local and global communities are likely to be
impacted in a number of ways. The local commu-
nity may value the direct investment in local agri-
culture in ways beyond the investment itself. If this
is the case, this additional utility consumers gain

201t should be noted that in 2015, producers of sweet potatoes in North Carolina were able to produce neatly four times as many
pounds of sweet potatoes per acre as producers of organic-certified sweet potatoes in Ohio.

2l An anonymous reviewer suggested the analysis is incomplete without accounting for this change in demand. Due to the challenges
of measuring North Carolina consumption of North Carolina sweet potatoes (since, unlike Ohio, much of North Carolina sweet po-
tato production is exported out of the state), it is more difficult to estimate this effect than it is for Ohio producers. However, my
hypothesis that this effect is small is confirmed by the simulation analysis; the price of sweet potatoes in North Carolina is affected by
only fractions of a cent by Ohio’s sourcing change in all of my simulations, which suggests North Carolina consumers would be af-
fected minimally, if at all.

22 As one reviewer pointed out, consumers in North Carolina cox/d be affected by even this small relative change in demand by OSU if
these consumers don’t simply care about consuming local products but rather, or in addition, care about local production regardless
of who consumes it—for example, as an aspect of maintaining local agricultural livelihoods. While this may be the thinking of some
residents in Ohio and North Carolina, it is not really a relevant point for this current papet, since the question at hand is about how
local consumption shapes welfare. If consumers care only about local production, as long as something is planted in the fields in each state
and farmers earn the same or more from this product than they would from sweet potatoes, then what is planted and who buys it
does not really matter. Welfare for residents of Ohio and North Carolina who care about local production will not change when an
Ohio institution starts sourcing a product from Ohio for local consumption.
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from purchasing locally would be an additional
nonmarket benefit. There are two main types of
impacts that may accrue to the local and global
communities that we may want to consider: envi-
ronmental and social.

First, I will consider environmental benefits.
There is a perception that local food systems can
increase ecological resilience (Brekken et al., 2018),
but positive net environmental benefits from the
re-localization of food systems are not a foregone
conclusion. For example, Brodt et al. (2013)
conducted a life-cycle analysis (LCA) to compare
environmental impacts of processing tomato
production and distribution between regional
(Michigan) and national (California) supply chains.
They found similar energy use and emissions
across the two crops when shipping to consumers
in Michigan; higher energy use and greenhouse gas
(GHG) emissions from transportation of
California production are neatly offset by increased
yields and lower GHG emissions from the
production relative to production in Michigan.
Similarly, Christensen et al. (2018) conducted an
LCA of community supported agriculture (CSA)
operations in California’s Central Valley, finding
considerable heterogeneity in GHG emissions
across farmers of similar scale producing similar
products for similar markets. For example, the
source of electricity and the production efficiency
of soil amendments (e.g., compost) can cause
significant differences in GHG emissions across
operations. Edwards-Jones (2010) provides
examples of various products, some with lower
environmental impacts when purchased locally and
some not. Keyes et al. (2015) highlight the
importance of an energy mix for storage purposes,
comparing local and nonlocal apples in Nova
Scotia.

A very important point to note is that it takes
less land (and associated resources expended, like
water or labor, per unit of land) to produce sweet
potatoes in North Carolina than it does in Ohio.
About two acres of land is needed to grow the
9,060 Ibs. of organic sweet potatoes demanded
from local sources by OSU; a similar quantity of
sweet potatoes grown conventionally (i.e., nonor-
ganically) in North Carolina could be grown on less
than one-half acre of land. Thus, any environmen-
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tal impacts occurring on Ohio land due to the shift
will likely be larger than any North Carolina envi-
ronmental impacts, as the changes will apply to a
larger land area.

To estimate the environmental impacts due to
any production changes caused by the sourcing
change, I would first need to estimate the cost of
the environmental impact from production of each
crop in each setting. Local environmental impacts
could include changes in local water or air quality,
and global environmental impacts could include
changes in GHG emissions. Whether there are
positive, negative, or zero environmental impacts
depends on whether producers change their pro-
duction in Ohio and/or North Carolina due to the
OSU purchases. In both regions, there are several
alternative activities to growing sweet potatoes that
producers could engage in. An extreme, very un-
likely case would be that producers do not produce
or transport anything and that all resources sit idle.
In this scenario, the environmental impacts of the
change (from growing nothing to growing organic
sweet potatoes) would in fact be negative, as even
organic production and transportation over rela-
tively short distances is likely to have a negative en-
vironmental impact compated to doing nothing. A
more likely scenario is that farms would produce a
different crop on the land and market it through
their usual marketing channels. There could be ei-
ther a positive or negative environmental impact. If
growing sweet potatoes using the particular pro-
duction practices of the farm causes less environ-
mental impact than the alternative crop, growing
sweet potatoes would yield a positive benefit. Con-
versely, if growing sweet potatoes with the particu-
lar production practices causes more impact than
the alternative, growing sweet potatoes would yield
a negative benefit. Thus, an interesting aspect of
this research is understanding that the potential en-
vironmental benefits from a small sourcing change
come 70t from production differences relative to
the alternative production region, but, rather, pro-
duction changes relative to the alternatives within
production regions. For example, if an Ohio pro-
ducer had been growing a conventional corn or
soybean crop previously, and marketing it globally,
then producing an organic crop and marketing it
locally might be environmentally beneficial, and
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therefore contributing positively to the net benefits
to society.

These environmental impacts, although con-
ceptually easy to include in a cost-benefit analysis,
are constrained by the availability of relevant data.
While certain easily captured measurements of en-
vironmental impacts like “food miles” (the dis-
tance food travels from farm to consumer) were
once popular, it has become widely understood
that more comprehensive and holistic measures of
the environmental impacts of food production are
much more accurate. Life-cycle assessment (LCA)
is one such methodology.?® Several recent studies
have used it to explore the global warming poten-
tial, acidification potential, and eutrophication po-
tential of corn and soybean production at the
county level in the U.S. Midwest (Lee et al., 2020;
Romeiko et al., 2020).2* (If cropland to produce
sweet potatoes in Ohio were diverted from any
crops, it would most likely be these, as 76% of
Ohio’s 10,960,704 acres of cropland were planted
with one of the two in 2017 [USDA NASS,
2020]). However, there are several barriers to in-
cluding these numbers in a cost-benefit analysis.
First, economists do not appear to have estimated
a dollar value for acidification and eutrophication
potential, and it is not clear that the dollar values
associated with each of these metrics would be
uniform across space (in addition to the LCA po-
tentials themselves varying across space). Second,
when considering the monetization of global
warming potential, economists suggest that it is
not appropriate to consider all greenhouses gasses
together, as they remain in the atmosphere for dif-
ferent lengths of time and impose different costs
on society. Third, fewer LCA estimates exist for
specialty crops than for commodity crops. I found
only one LCA estimate for sweet potatoes in
Ohio, and it only includes global warming poten-
tial (Uzunogullari, 2018). Finally, there is a lack of
clear understanding about the LCA differences be-

tween organic and conventional production sys-
tems (Meier et al., 2015). Similar information for
North Carolina would also be needed for a com-
plete analysis. More research is needed on these
topics to be able to accurately and comprehen-
sively quantify the potential environmental im-
pacts from a sourcing change like the one I
examine.

Assessing the social impacts of this sourcing
change, again there is a lack of relevant data. Re-
searchers in a variety of disciplines, including soci-
ology, anthropology, geography, and economics,
have suggested that local food systems have the po-
tential to increase justice, social equity, democracy,
food sovereignty, food equity and justice, quality of
life, social capital, promoting a sense of commu-
nity, making a place for community, institution-
based trust, trust in food information, structural
change, community transformation, bridging di-
verse communities, community cohesion, trans-
formative learning, social integration, natural
human capital, and knowledge about alternative
sources of food (Allen, 2010; Block et al., 2012;
Boys & Hughes, 2013; Brown & Miller, 2008; Chen
et al. 2019; Connelly et al., 2011; Franklin et al.,
2011; Kerton & Sinclair, 2010; Lutz & Schachinger,
2013; Macias, 2008; Mechan et al., 2008). However,
there is very little research that seeks to quantify
and monetize these impacts. The bias toward quan-
tifiable metrics can lead these possible impacts to
be left out of analysis, while in contrast some re-
search uses these qualitative impacts as the ensire ba-
sis for a project without considering crucial
quantitative information. Ideally, a cost-benefit
analysis could help us understand i/ the community
and environmental benefits are large enough to
outweigh the decreased efficiencies of production.
Quantification and monetization of community im-
pacts are not included in this analysis for lack of
data but remain a significant gap in the literature
and an important area for future study.

23 Life-cycle assessment (also called life-cycle analysis) is a set of resources and methods to measure and describe the environmental
impacts of a product through its entire life cycle, from production to disposal (Sieverding et al., 2020)

2+ Global warming potential refers to the release of greenhouse gasses that trap the earth’s heat and is usually measured in units of
CO; equivalent. Acidification potential refers to the release of pollutants into the atmosphere that can cause acid rain and is usually
measured in units of SO equivalent. Eutrophication potential refers to the release of chemicals into surface water and is usually meas-

ured as the ratio of nitrogen and phosphorus in the average composition of algae. All three can have negative impacts on a variety of

ecosystems (Socolof et al., 2001).
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Table 1. Known Values for Simulation (from Observed Data) (All Currencies in USS)

Description of value Value
Total quantity of sweet potatoes purchased by OSU in 2016-2017 (Ibs./year, projected) 37,173.13
Quantity of sweet potatoes purchased locally in 2016-2017 (lbs.) 9060
Quantity of local, organic sweet potatoes produced in Ohio in 2016 (lbs.) 34,300
Quantity of sweet potatoes produced in North Carolina in 2016 (Ibs.) 17,100,000
Average price paid by OSU for local, organic sweet potatoes in 2016-2017 ($/1b.) $1.25
Average farm price of organic sweet potatoes produced in Ohio in 2016 ($/1b.) $1.46
Average price paid by OSU for nonlocal sweet potatoes in 2016-2017 ($/1b.) $0.55
Average farm price of sweet potatoes produced in North Carolina in 2016 ($/1b.) $0.18
Wage (including benefits) of OSU executive chef in 2016 ($/hr.) $57.03
Wage (including benefits) of OSU receiving manager in 2016 ($/hr.) $37.33

Table 2. Parameter Ranges for Simulation (from Literature) (All Values in US$)

Parameter range

Description of parameter Min. Max.
Elasticity of demand, or responsiveness of consumers to changes in price:

For organic Ohio sweet potatoes

For North Carolina sweet potatoes 3
Elasticity of supply, or responsiveness of producers to changes in price:

For organic Ohio sweet potatoes

For North Carolina sweet potatoes
Student maximum willingness to pay for prepared whole sweet potatoes ($/1b.) $1 $4
Consumer surplus, or net benefit, from local as share of total consumer surplus from nonlocal 0 0.30
Time spent by executive chef establishing relationship (hrs./year) 10
Time spent by receiving manager establishing relationship (hrs./year) 0 10

Simulation Description and Results

Tables 1 and 2 include the values and ranges of
parameters, respectively, described in the sections
on impacts and included in the Monte Catlo simu-
lations. The purpose of these simulations is to
measure the net benefits of local sourcing while ac-
counting for uncertainty in the key parameters dis-
cussed throughout previous sections. Briefly, the
benefits and costs included can be summarized as
follows. OSU spends additional money to purchase
local sweet potatoes and builds a relationship with
the local vendor to do so. This provides consumer
surplus benefits to students who value local pro-
duce. In addition, a small benefit (in the form of

Volume 10, Issue 3 / Spring 2021

increased producer surplus) is created for local pro-
ducers. Some of the new demand from OSU re-
places previous purchases made by local non-OSU
consumers (shown in Figure 3), but some of it
does not replace others’ sweet potato purchases.
Given the very small amount of production this
demand represents relative to the North Carolina
market, that market is relatively unaffected by the
decrease in demand (and it is assumed for simplic-
ity that distributors are not affected either). Dis-
counting, or the fact that benefits and costs now
matter more to us than benefits and costs later, is
not considered. Due to the short timeline and the
even distribution of costs and benefits throughout
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the year, discounting is unlikely to have a substan- consumer surplus from sweet potato consumption
tial impact on the results.® and the premium students place on local foods.
Figures 4, 5, and 6 display the key results. Together the results indicate the substantial varia-
These figures present cumulative distribution func- bility that may occur in terms of welfare.
tions (CDFs). Because I ran 10,000 different sce-
narios, or simulations, there are 10,000 different Using the Tool of Cost-Benefit Analysis in
versions of each result; so rather than display a sin- Your Own Setting
gle number, these figures show the share of the This work addresses the benefits and challenges of
10,000 simulations (on the vertical axis) with a using cost-benefit analysis in local food settings. In
value at or below the value on the horizontal axis. particular, this process suggests that one reason for
Figure 4 shows the net benefits of OSU’s sourcing the common use of input-output analysis for eco-
change to society, considering all impacts discussed nomic impact analysis may be its accessibility.
above. The net benefit estimates range from However, economic impact analysis with the input-
—US$6,888 to US$22,719 in the first year, with a output analysis method is not necessarily the ap-
median value of —US$265 and a mean value of propriate evaluation approach to answer all ques-
US$611. As the median suggests, in the majority of tions of interest in local food systems. Cost-benefit
cases (out of 10,000), the net benefit is negative: lo- analysis is a more appropriate methodology if local

cal sourcing yields a net loss in soci-
etal welfare. This result can be seen
in Figure 4: the CDF crosses the
dashed line (marking zero net bene-
fit) at just above 0.5 on the vertical

Figure 4. Annual Net Benefits of Local Sourcing Relative to
Status Quo

axis, signifying that over 50% of the % 0.9+ J
scenarios yield a negative net bene- é 0l ]
fit. However, it should be noted g '

that possible environmental and so- %5 0.7+ .
cial benefits are not included. Esti- S

mated producer surplus accruing to g oo ]
Ohio producers (Figure 5) is posi- ‘o5 .
tive, as expected, but small. The -% 0al |
units on the horizontal axis are large =

because there are a small number of 503" 1
scenarios in which the benefits to .fzj ool |
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surplus accruing to Ohio students is 3% ]
non-negative (by construction) and o ‘ ‘ ‘ ‘ ‘

ranges considerably depending on $-10000  $-5000 $0 $5000  $10000 $15000 $20000 $25000

Net Benefits of Local Sourcing

the assumptions about the existing

25 A technical issue is the possibility of double-counting consumer or producer surplus in markets for goods that are substitutes or
complements to sweet potatoes. In this case, the primary market I am using for measurement is the market for organic Ohio sweet
potatoes, and the secondary market is the market for North Carolina sweet potatoes, as Ohio sweet potatoes serve as a substitute for
North Carolina sweet potatoes. When observed market demand is used in analysis, changes in the market in North Carolina will be
captured in the primary market (as some existing buyers of Ohio sweet potatoes choose to purchase North Carolina sweet potatoes
due to the relatively cheaper prices). However, in this case I must measure the surplus in the North Carolina market, because I assume
the quantity shift in demand from OSU’s purchase to be exactly equal to the change in demand in the market for Ohio sweet pota-
toes, all else held equal. If I instead observed the change in demand in the market for Ohio sweet potatoes, part of this increase in de-
mand by OSU would be reduced as existing consumers in Ohio shifted their demand to North Carolina sweet potatoes (with a similar
effect occurring for North Carolina consumers in their local market).
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Figure 5. Producer Surplus Accruing to Ohio Producers Relative to

Status Quo
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Figure 6. Consumer Surplus Accruing to Ohio State Students
Relative to Status Quo
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food system stakeholders want to
answert the question: should we do
this project? Given the costs and
benefits of cost-benefit analysis it-
self, there are several possible paths
forward for those who wish to un-
dertake cost-benefit analysis of
projects within a university setting.

Option 1: Engage faculty and students in
departments with relevant expertise to
conduct a complete guantitative cost-
benefit analysis

In order to understand the impacts
of local food system investments
on more than just financial flows,
as provided in economic impact
analyses, it is necessary to use a
multidisciplinary approach. Thus
the work in the present analysis
comes from a wide variety of fields.
As is also probably evident from
this study, some of the impacts
may be surprising and may not fit
our common narratives. Fortu-
nately, universities have at their dis-
posal a wide range of experts
across fields to measure these kinds
of impacts. The university could
create a wish list of various projects
and reach out to the departments
capable of undertaking these pro-
jects with the help of students and
faculty and incentivize research by
providing funding.?® More in-depth
analyses (publishable in prestigious,
peet-reviewed journals) could in-
volve life-cycle analyses looking at
local food production of various
kinds to understand the environ-
mental impacts of switching pro-
duction among various crops ot
production practices. They could
also include economic analyses
such as choice experiments or con-

26 1n fact, this study originated with a class project I assigned in an upper-level undergraduate cost-benefit analysis class. Students’

initial analyses piqued my interest and led me to conduct a more thorough exploration after the semester ended.
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tingent valuation studies to understand students’
willingness to pay for local food products. Com-
munity impacts are more difficult to assess quanti-
tatively, but a project on this topic could be
undertaken by economists and sociologists to-
gether, breaking new ground.

Option 2: Supplement a quantitative cost-benefit

analysis with qualitative information

Many of the tasks that were utilized in this paper
can be conducted qualitatively through the follow-
ing methods: in-depth interviews with potential
vendors to understand the environmental and
market impacts of their production; assessment of
students’ levels of interest in eating local foods,
which may vary across different university set-
tings; and discussion with current vendors about
where food comes from and how it is produced. It
may be that food is produced more sustainably or
with more positive community impacts elsewhere
than is currently known, but the length of the sup-
ply chain obscures this information. For an analy-
sis of the food system in the local community,
understanding the production and demand for
food in the local food system prior to purchasing
will allow the university to better understand the
potential community impacts of their purchases.
For example, if the university started purchasing
all of a certain product from the local community,
what percentage of local production of that crop
would the university’s purchase represent? Who
would produce it? This type of interview-based,
qualitative cost-benefit analysis can get the univer-
sity a long way toward understanding the potential
welfare impacts of its food purchases. Engaging in
local purchasing relationships without an examina-
tion of these questions could lead to outcomes
that are actually worse for society. In contrast, a
close examination of these topics, even if pet-
formed qualitatively, could allow the university to
make strategic decisions in its local food sourcing
that yield the greatest potential for positive net
benefits. It should be noted that existing assess-
ment tools (e.g., from organizations like Real
Food Challenge) can be useful in helping to in-
crease transparency of university sourcing; the
processes they suggest can yield data relevant to a
cost-benefit analysis (although it is important to
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recognize the assumptions implicit in any such
tool).

Option 3: Use a combination of options 1 and 2 and
benefit transfer methods

The analysis in this paper heavily relies on the
method of benefit transfer, the process of using ex-
isting estimates from other settings and translating
them to the setting at hand. This is not an ideal ap-
proach but can give a good estimate of the range of
welfare impacts, especially combined with simula-
tion methods, like the Monte Catlo analysis used in
this paper, that account for sources of uncertainty
in parameter estimates.

Policy Implications and Suggestions

for Future Research

This work has important implications for food pol-
icy. Considerable confidence has been placed in lo-
cal food system investments as an effective tool to
combat a wide variety of societal ills. Nevertheless,
and surprisingly, applied welfare analysis in the
form of cost-benefit analysis has not been used to
examine these investments and the policies that
support them. Cost-benefit analysis is a well-ac-
cepted method for evaluating policies before and
after implementation to answer a question that is,
hopefully, central to the work of most policymak-
ers: does this policy make society better off? In this
work I use a case study to demonstrate that the an-
swer to this question is not unequivocally “yes” for
the case of local sourcing of sweet potatoes by
Ohio State University, and to set an example for
how this type of analysis could be used to inform
decisions by policymakers and other food system
stakeholders in addition to or in place of other
forms of policy evaluation. This work also high-
lights some important areas for continued research
in the field of applied economics and other fields
that could enhance the accuracy of this tool and
make the required data more accessible to a variety
of stakeholders.

First, while scholars outside economics have
spent ample time considering the social impacts of
local and regional food systems, economists have
done less on this front. The relative lack of work
among economists is not necessarily due to a lack
of interest in understanding these impacts, but be-
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cause economists have not developed as many
tools for this work as scholars in some other fields.
However, these tools are far from difficult to envi-
sion. While monetizing community impacts will
likely be seen as inappropriate by some, particularly
non-economists, I would argue the issue of how to
value social impacts is akin to the issue of how and
whether to value nonmarket environmental im-
pacts, which is increasingly accepted and expected
in cost-benefit analyses. If decisionmakers continue
to use cost-benefit analysis as a tool, then the value
of these impacts should be considered in the set-
ting described in this case study and in many others
as well. In the current setting, it is expected that the
unmeasured social benefits are positive, making the
estimates in this study biased downward relative to
the true net benefits of the sourcing change.

Second, this work reveals the challenges of un-
derstanding the net benefits of the environmental
impacts of local sourcing, and the ways that this
varies across crops and across regions. The re-
search process undertaken here also reiterates the
point made by others that the costs and benefits of
local sourcing are very likely to be both crop- and
location-specific. Both measuring and monetizing
relevant environmental impacts will take a multidis-
ciplinary approach that engages biological and en-
vironmental scientists, engineers, and others—to
estimate the environmental impacts themselves—
and economists to estimate the costs to society of
those impacts for a wide variety of crops, produc-
tion methods, and geographies. In general, existing
estimates appear to have been generated as one-off
projects and do not provide a comprehensive anal-
ysis that can be used by a variety of stakeholders.
This work also conveys the importance of under-
standing the environmental impacts relative to pre-
vious uses of local resources rather than relative to
nonlocal environmental impacts when conducting
applied welfare analysis. In this setting, the ex-
pected direction of bias in my estimates is ambigu-
ous, given the lack of information about the
environmental impacts of resource use prior to
sweet potato production for OSU.

In addition to these major categories of re-
search that are important for providing accurate
cost-benefit analyses of local food system invest-
ments, this work suggests a variety of important ar-
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eas for future quantitative research that would be
valuable in similar cost-benefit analyses. Examples
include student willingness to pay for products in
all-you-care-to-eat dining hall settings (similar to
buffets); possible nonmarket benefits to the univer-
sity, such as community goodwill; responsiveness
of output supply to changes in price for specialty
crops; trade-offs between university dining services
budgets and other services provided by the univer-
sity; the long-term impacts on students stemming
from sourcing changes for university meal plan
prices; and the psychological and lifestyle benefits
that producers get from producing for and selling
to local markets.

While this work suggests that cost-benefit anal-
ysis remains somewhat inaccessible as a project
evaluation tool for local food system stakeholders
at present, it also demonstrates the important po-
tential role of cost-benefit analysis as an addition to
local food system stakeholders’ project evaluation
toolkits. Cost-benefit analysis can answer different
questions than economic impact analysis does and
has an important role in demonstrating net benefits
and highlighting key trade-offs of local food system
investments. The suggestions for future research, if
acted upon, can help pave the way for increased
use of this tool by local food system stakeholders
moving forward. =
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