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In this combined spring and summer issue of JAFSCD we highlight the growing interest in food systems
resilience, as depicted on our cover by the design of the Hyperions project by Vincent Callebaut
Architectures. Strategies to promote food system resilience come in many forms, as we reveal in this issue—
supporting critical organizational and physical infrastructure along with social capital; incubating new farmers;
protecting farm landscapes; using season-extending technology; and supporting labor; as well as adapting to
climate change and creating more and stronger connections between farmers of need and residents of need
who are in close geographic proximity to each other. Furthermore, resilience can’t come without the support
of public- and private-sector actors, including local government and NGOs, who will need ways of measuring
food system resilience as they address growing opportunities and challenges in their communities—whether
in North America, Burope, or the Global South.

With this issue, we are pleased to welcome our newest columnist, Teresa Mares,
professor of anthropology at the University of Vermont. Through her column, entitled
Cultivating Comida: Pushing the Borders of Food, Culture, and Politics, Teresa will be following
closely and commenting on Latinx/Hispanic issues in food systems work, and along the
way introduce us to new words and ideas like comida and alimento, and perhaps even
impostura (the peasant cultural norm of reciprocity in sharing food during both lean and
not-so-lean times). Indeed, we have much to learn from our Latinx/Hispanic sisters and
brothers who steadily make contributions to agriculture and foodways in the Global
North; Teresa will help us understand and make the most of these rich opportunities.

On our cover: A concept for resilience in 2020? In its schematic design phase, the Hyperions development proposed for
Jaypee (a new city located in the Delhi National Capital Region, India) will include six 36-story multiuse timber towers
and a site that integrate housing, co-working spaces, urban farming, agroecology, agroforestry, permaculture, aquaponics,
phytopurification lagoons, and more. (Rendering courtesy of Vincent Callebant Architectures, Paris.)
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In her column, Freedon:’s Seeds: Reflections of Food, Race, and Community Development, Monica White takes us
on a trip down south to meet “freedom farmers” who played a critical role in the civil rights movement, and
who continue to be influential.

In our final column for this issue, The Economic Pampbleteer, John Ikerd highlights the revival of urban
agriculture and suggests that its full contribution to communities of need is severely under-appreciated.

Obur final preliminary content is a commentary entitled Fair Labor Practices in 1 alues-Based Agrifood Supply
Chains? in which Larry Burmeister and Keiko Tanaka suggest that values-based agrifood supply chains
could do a better job of priotitizing fair labor practices.

Our first peer-reviewed paper is Eight Qualities of Resilient Food Systems: Toward a Sustainability/ Resilience
Index by James Worstell and John Green, who continue their work on the quantitative measure of resilient
food systems such as locally self-organized processing and marketing.

Next, Diane Kuehn, Lisa Chase, and Thomas Sharkey approach resilience from the perspective of
maple producers in Adapting to Climate Change: Perceptions of Maple Producers in New York and V ermont.

Resilience is also explored in the context of farmland protection in support of sustaining farm commu-
nities in Preserving Large Farming Landscapes: The Case of Lancaster County, Pennsylvania by Tom Daniels and
Lauren Payne-Riley.

In Using Contribution Analysis to Assess the Influence of Farm Link Programs in the U.S., Angela Hersey and
Michelle Adams identify factors that prevent most farm link programs from facilitating substantial numbers
of farm transfers.

Next, Karyn Stein, Miranda Mirosa, and Lynette Carter explore the challenges in participatory and
indigenous research methods in I#’s Not Just About the Destination, But Also the Journey: Reflections on Research with
Indigenons Women Food Growers.

Sustainable Intensification, Community, and the Montpellier Panel: A Meta-analysis of Rhbetoric in Practice in Sub-
Sabaran Africa by Anne M. Cafer and Hua Qin yields a disturbing lack of emphasis on community and food
security in the sustainable intensification literature focused on sub-Saharan countties.

Krycia Cowling, Ruth Lindberg, Andtew L. Dannenberg, Roni A. Neff, and Keshia M. Pollack
make the case that health impact assessments should be more widely undertaken as part of local food systems
work in Review of Health Impact Assessments Informing Agriculture, Food, and Nutrition Policies, Programs, and Projects in
the United States

In Assessing the Impact of the EQIP High Tunnel Initiative Analena B. Bruce, James R. Farmer, Elizabeth
T. Maynard, and Julia D. Valliant find that, while EQIP is having its intended impact, those farmers who
have self-funded their high tunnels report greater economic stability than farmers relying on the NRCS funds
for their high tunnels.

Jake C. Galzki, David J. Mulla, and Erin Meier move us closer to more realistic estimations of
regional food production potential in Mapping Potential Foodsheds Using Regionalized Consumer Expenditure Data for
Southeastern Minnesota.

In Merging Opposing Viewpoints: Analysis of the Development of a Statewide Sustainable 1.ocal Food Advisory Council
in a Traditional Agricnltural State Molly De Matco, Leah Chapmen, Cordon McGee, Larissa Calancie,
Lauren Burnham, and Alice Ammerman shed light on the difficulty of launching a statewide food policy
council in a commodity-driven environment.

Of course, as a double issue, we have a considerable number of book reviews. Keith Williams reviews
Conversations in Food Studies, edited by Colin R. Anderson, Jennifer Brady, Charles Z. Levkoe; Nathan Collins
reviews Who Really Feeds the World? The Failures of Agribusiness and the Promise of Agroecology, by Vandana Shiva;
David V. Fazzino II reviews Big Hunger: The Unboly Alliance between Corporate America and Anti-Hunger Groups,
by Andrew Fisher; Carrie A. Scrufari reviews From Farm to Fork: Perspectives on Growing Sustainable Food Systems
in the Twenty-First Century, edited by Sarah J. Morath; and Cassandra Hawkins Wilder reviews We Want Land
to Live: Mafking Political Space for Food Sovereignty, by Amy Trauger.

Finally, on a personal note, managing editor Amy Christian and 1 want to thank the JAFSCD community
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for its outpouring of support after the loss of our son Tom Hilchey in June. As challenging as this has been
to our own personal resilience, we have found solace in the work of this dual spring-summer issue, and
greatly appreciate the patience and support of authors and reviewers in helping us bring it to fruition.

Publisher and Editor in Chief L
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PUSHING THE BORDERS OF FOOD, CULTURE, AND POLITICS

Finding comida in our everyday lives
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As a professor, I am convinced that tinkering
with a course syllabus is one of the best parts
of the job. Each semester (admittedly, sometimes
just a few days before it starts), redesigning the
outline of required texts, assignments, and course
expectations gives me a thrill that few other aca-
demic obligations do. This routine yet incredibly
creative task allows me to stay up-to-date on the
latest research, return to the classics, and consider

Dr. Teresa Mares is associate professor of anthropology
at the University of Vermont. Her research focuses on
the intersection of food and migration studies, and
particularly how diets and foodways of Latino/a immi-
grants change as a result of migration. She is currently
examining border politics and food access issues among
Latino/a dairy workers in Vermont and is writing a book
on this topic, entitled The Other Border: Sustaining
Farmworkers in the Dairy Industry, under contract with
University of California Press. Recent publications
include “Navigating Gendered Labor and Local Food: A
Tale of Working Mothers in Vermont,” in Food and
Foodways, and a co-authored chapter, “Eating Far From
Home: Latino/a Workers and Food Access in Rural

Volume 7, Issue 3 / Spring—Summer 2017

what this generation of students st know about
the anthropology of food. Over the course of ten
years, from the time I was a graduate student to my
current faculty position, I have had the pleasure of
teaching vatious iterations of a class on Food and
Culture. This class has ranged from a summer
seminar of just 20 students to a large lecture of
over 100, and from the University of Washington
campus in urban Seattle to the University of

Vermont,” forthcoming in Food Across Borders: Produc-
tion, Consumption, and Boundary Crossing in North
America.

Outside the classroom, Dr. Mares has led a number
of community food projects. She is co-director of Huer-
tas, a food security project for Latino/a dairy farmwork-
ers connected to UVM Extension’s Bridges to Health
Program, and was previously co-director of the Food
Justice Project for the Community Alliance for Global
Justice in Seattle. She is devoted to experiential, trans-
formative modes of teaching and has advised dozens of
students who seek to make a difference in the con-
temporary food system. She can be reached at
Teresa.Mares@uvm.edu.
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Vermont, located in a state where we joke that
cows outnumber people. Across these differences
of time and geography, the ever-changing develop-
ments in the international movements for food
justice, food sovereignty, and local food systems
have provided a compelling framework for con-
templating the meaning of food and our relation-
ship to it. From the time of Mary Douglas and
Marvin Harris arguing over the symbolic and eco-
logical foundations for the pork taboo in Islamic
and Jewish traditions to considering how LGBTQ
rights intersects with food politics, the academic
treatment of food is rarely dull.

Despite the tremendous changes in food acti-
vism and scholarship, there is a piece that has
found its way on to my Food and Culture syllabus
for the past eight years, and I do not anticipate
dropping it anytime soon. A somewhat obtuse yet
passionately argued essay, “Re-embedding Food in
Agticulture” by Gustavo Esteva, is an exceptional
treatise on the linguistic, philosophical, and cultural
dimensions of food and agriculture. More than 23
years since it was published, and 24 years since
Esteva originally delivered it as a keynote address,
its undetlying message remains more relevant than
ever. A warning against the dangers of “moder-
nity,” a celebration of indigenous resilience, a
challenge to how we define plenty and scarcity—
Esteva’s essay seamlessly moves between past,
present, and future. As a student inspired by the
food justice movement, and now as a professor
who remains inspired, if perhaps a bit less ideal-
istic, this essay speaks to me in a way that is pro-
found, grounded, and productively disorienting.
Having argued its finer points for years with stu-
dents and colleagues, it seemed only natural for it
to inspire this column as well.

Esteva begins, “I don’t know how to say what
I want to say. It is something radically new. It has
been said time and again for centuries. I am not
trying to justify pouring old wine into new bottles,
but instead to illustrate my perplexity and the very
nature of the predicament I want to discuss here”
(Esteva, 1994, p. 2). This predicament, which
unfolds across the following pages in twists and
turns, is never precisely named, but rather revolves
around the deeper contours and complexities of
development and social marginality. Esteva

anchors his analysis of this predicament to food,
including cooking practices in rural Oaxaca,
Mexico, sharing food among kin and neighbors in
the Dominican Republic, and the rejection of food
aid in the El Tepito barrio of Mexico City follow-
ing the 1985 earthquake. In these cases, all located
in communities assumed to be mired in poverty,
Esteva finds a relationship to food that is funda-
mentally distinct from what is pervasive in the so-
called “industrial world.”

While it may appear on first reading that
Esteva is dividing the wotld into a too-neat binary
of modern/traditional, with an underlying signifi-
cation of modern=bad and traditional=good, this
would be far too simplistic. Instead, he is encour-
aging readers, particularly those in the industrial
world, to consider what we might learn from
indigenous and other socially marginalized com-
munities. Part of this learning comes by consid-
ering the very words we use for the food that
sustains us. With respect to the socio-linguistic
dimensions of food and agriculture, Esteva argues,

We must reserve the word alimento for pro-
fessional or institutional use. To eat, to catre
for comida, to generate it, to cook it, to eat it,
to assimilate it: all these are activities that
belong to non-modern men and women
and are, in general, gendered activities.. ..
Alimentarse, in contrast, is to purchase and
consume alimentos (edible objects), designed
by professionals or experts, while being
produced and distributed through institu-
tions. (Esteva, 1994, p. 5)

Sorrowful that comida is not directly translatable
into English, Esteva uses this term to refer to the
practices of creating, sharing, and eating food that
are embedded in place and culture. He opposes
this to the food systems and practices found in the
industrialized world; “I am talking about a general
and chronic condition of industrialized societies,
where people must be fed and remain totally
dependent on private or public institutional appa-
ratuses that create lifelong addictions to food
services, assumed as magnificent conquests of
civilization” (1994, p. 6). Here, then, lies Esteva’s
central argument, that those of us in the industri-
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alized wotld have lost our connection to comzida,
and that only through regenerating this connection
might we reconnect to place and to one another.

Esteva links the idea of re-embedding food
in agriculture to a postmodern ethos, or more
appropriately an ethos against modernism. Still,
he argues against romanticizing a distant past,
instead pressing readers to look for current cases
where individuals and communities are cultivat-
ing more resilient food systems. In so many ways,
his points echo those put forth by my fellow
JAFSCD columnist Monica White in her first
column of “Freedom’s Seeds,” where she exam-
ines the history and current forms of urban agri-
culture in Detroit (White, 2017). Like White,
Esteva underscores that food is a powerful basis
for holistic forms of community revitalization,
but he argues that that it doesn’t stop there:

Re-embedding food in agri-culture is not
about crops, stewardship of the land or
organic agriculture, even though all of that /s
included in the endeavor. It goes beyond the
movement for a regenerative agriculture after
the Green Revolution. It is about the way we
live. And again, it is not about healthy food
or improved consumption patterns, for
ecological or economic reasons. It is about
people, about recovering a sense of
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community, about creating new commons—
in every urban or rural settlement. (p. 11)

While there is much to be concerned about in
today’s political and economic climate, I take heart
in the fact that as they read Esteva’s words, the
majority of my students are enthusiastic to consider
new forms of social life based on comida—and their
role in cultivating them.

Each time I lead my students through Esteva’s
essay, we bring his analysis together with a consid-
eration of the work that food activists are engaged
in across the U.S. and abroad. From worker-led
calls for economic justice to the hundreds of com-
munity gardens that are tended in urban and rural
locations, my students and I agree that comida is
indeed present in our society, even as powerful forces
push us collectively closer and closer to a world
where only alimento is possible. In the columns to
follow, I will continue to explore the distinctions of
comida and alimento, examining where they relate to
the food movement more broadly, and to Latino/a
communities more specifically. I will take us from
the border of Vermont and Canada where I work
with Mexican and Guatemalan farmworkers in the
dairy industry, to places further afield. In doing so,
I will push the borders of how we define our food,
how we politicize our food, and how we under-

stand food to be central to our cultures. =

Esteva, G. (1994). Re-embedding food in agticulture. Culture & Agriculture, 13(48), 1-12.

http://dx.doi.org/10.1525/cuag.1994.13.48.1

White, M. M. (2017). Freedom’s seeds: Voices of the food movement in Detroit. Journal of Agriculture, Food Systems, and
Community Development, 7(2), 5-7. http://dx.doi.org/10.5304/jafscd.2017.072.009

Volume 7, Issue 3 / Spring—Summer 2017



Journal of Agticulture, Food Systems, and Community Development
ISSN: 2152-0801 online
http:/ /www.foodsystemsjournal.org

Volume 7, Issue 3 / Spting—Summer 2017



ISSN: 2152-0801 online
http:/ /www.foodsystemsjournal.org

Journal of Agticulture, Food Systems, and Community Development

FREEDOM’S SEEDS:

MoNicA M. WHITE

Freedom farmers

Published online August 10, 2017

REFLECTIONS OF FOOD, RACE, AND COMMUNITY DEVELOPMENT

Citation: White, M. M. (2017). Freedom farmers. Journal of Agriculture, Food Systems, and
Community Development, 7(3), 9—11. http://dx.doi.org/10.5304/jafscd.2017.073.011

Copyright © 2017 by New Leaf Associates, Inc.

If you sell a Black man a pick up truck, he’l]
use it to matke money and buy all the land in
Sumpter County, sell him a Cadillac. ..
— Reverend Wendell Paris, member,
Federation of Southern Cooperatives
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and George’s wife Alice, were all activists and
organizers in the civil rights movement in Alabama
and were early leaders of the Federation of
Southern Cooperatives (FSC). I was honored to
meet him at the FSC training center in Epes,
Alabama, and subsequently to interview him. Like
his mentor, Fannie Lou Hamer—the legendary
civil rights leader of the Mississippi Freedom
Democratic Party—Rev. Patis is deeply committed
both to Black civil rights and to farming as a
strategy to freedom.

Through Rev. Paris and his family, I was able
to locate several founding members of the FSC.
When I asked them to describe the contributions
of farmers to the movement, they all pointed me to
Lowndes County, Alabama. They told me about
the Matthew Jackson family, Black landowners
who allowed Freedom Riders to camp on their
land during Freedom Summer of 1964. Not only
did they feed and house the civil rights activists,
they also offered them protection. It was on the
Jackson farmland that Stokely Carmichael, H. Rap
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Brown, Bob Mantz, and Ralph Featherstone orga-
nized as members of the Student Nonviolent
Coordinating Committee (SNCC) for what would
become the nationwide black power movement. In
1965, Lowndes County was 80% African Ameri-
can, yet not one citizen had the right to vote.
Charged up with the belief that African Americans
should have the right to freedom, full participation
in the political process, and the right to protect
their community, they organized the Lowndes
County Freedom Organization, also known as the
Black Panther Party (Carson, 1981).

My interest in researching the critical role of
Black farmers in the civil rights movement sprang
in part from observing African Americans in my
native Detroit returning to our agricultural roots as
a strategy for food security and food sovereignty.
By the time I spoke with him, I recognized that our
people had turned to agriculture as a strategy for
freedom and liberation since before plantation
slavery. Yet many researchers who came before
depicted the story of Black farmers as saturated
with privation and suffering. I read of land loss,
aging Black farmers and the concerns about retain-
ing land in the family, blatant discrimination, and a
digital divide and that often stands between Black
farmers and the resources the USDA provides to
White farmers (Daniel, 2013). Members of the
Black community in Detroit were using agriculture
as a way to rebuild, as a strategy toward liberation,
making the land an ally. I knew that agriculture
must have been used to uplift in the past as well,
and Reverend Paris and other members of the FSC
showed me how.

My goal in researching, writing about, and
documenting historical and contemporary exam-
ples of Freedom Farmers is to challenge the persistent
frame of agriculture as a site of oppression for
African Americans. Slavery, sharecropping, and
tenant farming do not tell the whole story. The
richness and complexity that is our agricultural
history can be detailed from a place of resistance.

The canonical accounting of Black freedom
struggles reveals the key role of charismatic leaders,
preachers, students, and Black social and political
institutions like the church; sites and locations of
resistance like employment, lunch counters,
schools, and the voting booth; and gendered
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Reverend Wendell Paris.

(Photo by Monica M. White)

expetiences and contributions. It says almost
nothing about Black farmers—no stories of the
families who were proud Black farmers like that of
Mr. Ben Burkett.

Reverend Paris had just made the statement at
the start of this column, about selling the Black
man a pick-up truck, when Mr. Burkett pulled up
to the FSC training center in Epes where we were
talking. Mr. Burkett had a truck bed filled to the
brim with sweet potatoes from the Indian Springs
Farmers Cooperative. As he told me, Mr. Burkett
has never filled out a job application because he has
always worked for the family business, for himself.
As a fourth-generation farmer from Petal,
Mississippi, he now runs the family business on
almost 300 acres of land that has been in his family
since 1889. Named “B&B Farms” by Mr. Burkett’s
parents in 1939, Benny and Bessie, his father
started Indian Springs Cooperative along with eight
other farmers in 1977 as a way to pool their
resources, purchase materials, and collectively
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Mr. Ben Burkett.
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market their harvests to save on expenses and
boost profits. Mr. Burkett says that it is only
because of the cooperative that he has been able to
maintain the land and continue the legacy of his
great-grandparents. They, like many African
Americans during the time, saw farming as “a way
of life. That’s all they knew. They grew up on the
farm and that was all that they knew to do.” The
knowledge of food production, the pride of
growing for themselves and their families and their
community, and a love of the land were all passed
down to Mr. Burkett. He in turn has shared this
with his daughter, Darnella Burkett-Winston, and
his granddaughter, Denver. These legacies are not
separate from the Black freedom struggle, and I am
determined that they should not be lost.

11 started this research project before I met Dr. Jessica
Gordon Nembhard, whose path-breaking 2014 book Collective
Conrage: A History of African American Cooperative Economic
Thought and Practice documents the centuries-long effort of
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I have had to undertake significant digging to
find the records of agricultural cooperatives that
date back to the late 1880s, when the Colored
Farmers’ Alliance was founded. I learned that
W. E. B. Du Bois was a major booster and investor
in agricultural cooperatives, and that singer and
activist Harry Belafonte raised money for Fannie
Lou Hamert’s cooperative, Freedom Farms Coop-
erative.! I discovered that FSC had once had many
chapters throughout the American South.

The Freedom Farmers I interviewed spoke
about the self-determination of the farmer, the
autonomy and the freedom to take a stand that
agriculture conferred. They told me that agricul-
tural cooperatives made it possible for Black farm-
ers to find communal success. Black landowners
played a critical role in their communities through-
out the South through social and political institu-
tions. They built schools, banks and other lending
arrangements, health care clinics, and newspapers
—which were often used for teaching literacy in
the under-resourced school systems. They shared
resources and bought land together, shared tools,
and planted on the moon cycle to get the biggest
harvest for the highest profit. Agricultural coop-
eratives helped Black farmers care for their families
and build their communities. They lived the state-
ment of Fannie Lou Hamer: that as long as she had
“a pig and a garden,” no one could tell her what to
do.

I had long suspected that contemporary Black
farmers are working in a proud tradition; through
research I have learned that was right. Our ances-
tors lived, breathed, planted, and harvested dreams
of freedom and self-sufficiency on their farms; they
live again through us. =
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S ome critics of urban agriculture see its growing
popularity as a superficial response to public
concerns about urban food deserts. However,
urban agriculture could evolve instead to become
an important part of the U.S. food system, as it
already is in much of the rest of the world. The
United Nations estimates that more than 800 mil-
lion people worldwide cultivate fruits and vege-
tables or grow livestock in cities (Food and Agri-
culture Organization of the United Nations [FAO],
n.d.). The World Watch Institute estimates that
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degrees from the University of Missouri. He worked in the
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urban agticulture produces 15 to 20 percent of the
world’s food (n.d.). The U.S. Department of
Agriculture doesn’t yet collect data on urban agri-
culture, but urban gardens are becoming an
increasingly important source of fresh vegetables
and fruits in some cities. This is particularly true in
the inner-city communities of old post-industrial
cities such as Detroit, Philadelphia, and Camden,
New Jersey (Royte, 2015).
The skeptics contend that food production
moved out of cities for sound economic
reasons and that those reasons are still valid.

Why an Economic Pamphleteer? Pamphlets historically
were short, thoughtfully written opinion pieces and were
at the center of every revolution in western history. |
spent the first half of my academic career as a free-
market, bottom-line agricultural economist. During the
farm financial crisis of the 1980s, | became convinced
that the economics | had been taught and was teaching
wasn’t working and wasn’t going to work in the future—
not for farmers, rural communities, consumers, or society
in general. Hopefully my “pamphlets” will help spark the
needed revolution in economic thinking.
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The geographic specialization of large-scale,
industrial agricultural operations has proven to
be the most effective means of minimizing the
costs of food production. With growing
specialization and globalization of food
production, there seems little prospect of
economic survival for the urban agriculture
movement. A recent critique of urban
agriculture in the Journal of Agriculture, Food
Systems, and Community

meat, and eggs into city neighborhoods for home
delivery, street vending, or for sale at city markets.
As cities continued to grow, however, less space
was left for urban gardens and peri-urban truck
farms.

Eatly city planners seemed to have had little
concern for preserving land for food production
within either cities or urbanizing areas. Green
spaces were largely planned as parks where people

could retreat to shade trees,

Development (JAFSCD)
concluded: “It would be
misleading to pretend that
urban gardening could
significantly improve food
security and affordability”
(Hallsworth & Wong,
2013).
However, critics fail to
recognize the importance of the
non-economic benefits pro-

Critics fail to recognize

the importance of the

non-economic benefits
provided by urban

agriculture.

scenic lakes, and spacious lawns
to make bearable the harsh
realities of the old industrial
cities. By the late 1800s,
however, a few progressive city
planners were becoming
concerned about the social and
environmental desecration of
industrial cities.

In 1898, Sir Ebenezer
Howatd initiated the Garden

vided by urban agriculture. A
set of rebuttals to the JAFSCD critique focused on
the quality-of-life benefits to individuals and the
social benefits to urban communities, including the
potential for fresher and more nutritious food in
inner cities (Colasanti & Hamm, 2013) and
revitalized urban communities around community
gardens (Lavid, 2013). Such public benefits justify
publicly funded economic investments in urban
agriculture, as well as zoning of urban and peri-
urban land to encourage local food production
(Evans & Miewald, 2013). As one defender pointed
out, “The growing movement is not predicated on
false hopes of its productive potential, but
recognizes urban cultivation as one of many
approaches to address inequalities in the
conventional food system” (Weissman, 2013,
p. 24).

Urban agriculture is not a new phenomenon.
In earlier times, residents of cities either grew their
food or bought most of their food from local
farmers, by necessity. Even as U.S. cities grew
during the 19th century, many urban dwellers con-
tinued to rely on backyard gardens and orchards.
The “truck farmers” who settled and farmed on
the urban fringes met most remaining fresh food
needs. They trucked fresh vegetables, fruits, milk,

14

City Movement in Great
Britain. His basic idea was to replace large
industrial cities with cities of modest size, ideally
around 32,000 people. An inner core of industry
would be surrounded by residences, and an outer
green belt would be reserved for farms to provide
food for the city (The Garden City Movement,
n.d.). In 1902, Howard published his classic book,
Garden Cities of Tomorrow, which expresses his grave
concerns about uncontrolled industrial
urbanization, including the loss of urban food
security (Howard, 1902). However, his garden
cities movement never gained widespread
popularity, and by 1930 only two model cities had
been developed.

Howard’s concept of garden cities was
reframed during the 1920s by Lewis Mumford of
New York, a noted scholar, writer, and advocate
for ecologically sound urban planning (Wojtowicz,
2001). Mumford’s attempts to revive urban agri-
culture became more appealing during the Great
Depression of the 1930s. The stage was set for the
victory gardens of World War II, when individual
and community gardening accounted for about half
of total U.S. vegetable production (Victory Garden,
n.d.). Mumford’s ideas are most notably expressed
in his 1961 book, The City in History, Its Origins, Its
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Transformations, and Its Prospects.

The post-war economic boom of the 1950s
brought new employment opportunities that
transformed cities, and new chemical and
mechanical technologies that transformed agri-
culture. Suburbs replaced inner cities as the focus
of urban economic growth. As

notably inner cities. Rather than a response to
general food scarcity, the current growth in urban
agriculture seems much more like a reversal of the
previous decline resulting from economic and
agricultural industrialization.
The industrialization of agriculture caused
agriculture to move out of

cities expanded, peri-urban
farms were replaced with
commercial and residential
developments. The food from
urban gardens and orchards and
peri-urban truck farms was
replaced by food from large
industrial produce farms, mostly
in California and Florida. People
no longer raised food; they
bought food. At least those who

The urban agriculture

movement is as much

about restoring urban
quality of life as improving

urban food security.

urban areas, but now its failure
appears to be a primary
motivation for returning
agriculture to urban areas. The
recent urban agriculture
movement has coincided with
the organic farming, sustainable
agriculture, and local agri-food
movements. All of these
movements are rooted in a
rejection of the current

could afford it did.

The popularity of urban agriculture in the U.S.
has tended to be cyclical—growing during times of
food scarcity and shrinking during times of
abundance. It grew during the economic
depressions of the 1890s and 1930s, and again
during the recession of 2008, as well as during the
two world wars. A 2001 United Nations report
confirms a global tendency for urban agriculture to
surge in popularity during times of domestic food
scarcity (Smit, Nast, & Ratta, 2001/2011).
However, the same report noted the consistent
global pattern of decline in urban agriculture in
response to economic and agricultural
industrialization.

The current revival in urban agriculture in the
U.S. does not appear to be a typical cyclical surge
because it is occurring during a time of agricultural
abundance. Far more than enough food is
available in the U.S. to provide everyone with
food security, and U.S. farmers have the capacity
to produce far more. For example, Americans
waste as much as 40 percent of the food produced
in the U.S., and significant acreages of U.S.
farmland are being devoted to producing biofuels
rather than food (U.S. Department of Agriculture,
Office of the Chief Economist, n.d.). The
industrial food system in very productive, but it
simply does not make enough nutritious food
available in places where people need it most,
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industrial agti-food system.
Furthermore, the decimation of inner cities
resulting from industrial abandonment now
appears to be a primary motivation for urban
residents joining together to not only to grow their
own food, but also to rebuild their communities.
The urban agriculture movement is as much about
restoring urban quality of life as improving urban
food security. Ecovillages, transition towns, eco-
municipalities, and hyperions are 21st century
version of the early-20th century garden cities. The
current surge in popularity in urban agriculture
could mark an urban ecological, social, economic,
and cultural revival that is rooted in the continuing
quest for enough good food. =
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Abstract

This research commentary reviews our exploratory
study of the incorporation of fair labor practices
into the business models of values-based agrifood
supply chains (VBSCs) studied in the USDA-
sponsored “agriculture-of-the-middle” (AOTM)
regional research project. We examined what the
certification affiliations of AOTM enterprises
signaled about their values priorities as described in
AOTM case study documents and in the enter-
prises’ website advertising outreach. While we
found weak evidence for prioritization of the fair
labor practices value in these case study materials,
our analysis suggests that characteristics of VBSC
lead enterprises—whether the VBSCs are
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producer-, consumer-, or aggregator-driven—
provide a promising focus for future research into
possibilities for fair labor practices in these types of
alternative agrifood enterprises. In an effort to
advance research on this important but relatively
neglected topic in the alternative agriculture litera-
ture, we note the need to develop effective, ethical
research strategies to investigate sensitive labor
issues in alternative agrifoood supply chains and to
identify labor-intensive VBSCs as future case study
targets.

Keywords
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Commentary

The Journal of Agricultnre, Food Systems, and Commin-
nity Development’s (JAFSCD’s) recent issue on the
topic of “Labor in the food system, from farm to
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table” (volume 0, issue 2, winter 2015-2016)
provides a fortuitous backdrop for our research
commentary. In an effort to explore possibilities
for fair labor practices in the contemporary
American agrifood system, we look toward values-
based agrifood supply chains (VBSCs) as potential
sites of positive development. VBSCs have
emerged as entrepreneurial efforts among farmers
and other supporters (wholesale aggregators,
consumer cooperatives, etc.) to develop and
market high-quality products that offer
economically viable niches for midsized family
farm enterprises (the so-called disappearing middle
in American agriculture). These VBSC enterprise
strategies are rooted in values prioritized in the
alternative agriculture critique of the conventional
agrifood system. Examples of VBSC values
priorities include unadulterated (reduced chemical
and antibiotic input), “natural,” or organically pro-
duced foodstuffs; environmentally and ecologically
sustainable production practices; humane animal
treatment; relational buying and selling (where
consumers know where their food comes from and
how it is produced); and local/regional provenance
of foodstuffs with its positive cultural (e.g., place
identity), ecological (e.g., limited food miles), and
local/regional economic development promotion
implications. In one of the foundational statements
of VBSC business principles, fair labor practices
for workers are also identified as aspirational values
(Stevenson & Pirog, 2008).

As highlighted in the JAFSCD issue referenced
above, many farmworkers face work environments
characterized by low wages, lack of benefits, dan-
gerous and difficult working conditions, lack of
adequate housing, and abusive worker treatment
on and off the job (Bon Appétit Management
Company Foundation & United Farm Workers,
2011; Gottlieb & Joshi, 2010; Liu & Apollon,
2011). Workers in the processing and food service
links in the food chain often suffer similar eco-
nomic hardships and workplace indignities. The
irony of high levels of food insecurity among those
who labor to produce, process, prepare, and serve
America’s food attests to ongoing social justice
concerns regarding the labor regime throughout
the food chain (Brown & Getz, 2011; Fox, 2013).
Within the food justice movement, fair labor
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practices (defined as providing living wages,
adequate health care benefits, safe working condi-
tions, and guarantees of worker rights to challenge
employer abuses) are considered essential attributes
of a more socially just alternative food economy
(see Gottlieb and Joshi, 2010, and International
Labor Organization [ILO], 2017). Yet attempts to
create regimes for fair labor practice have emerged
more prominently in fair trade arrangements nego-
tiated within global agrifood supply chains. As
Allen (2004) and Brown and Getz (2011) have
emphasized, the alternative agriculture movement
in the United States has, for the most patt, elided
labor issues, creating a major social gap in its
agrifood system transformation efforts.

Have concerns from the fair trade movement
about just labor practices influenced VBSC
business models? This question motivated us to
review case studies of exemplary VBSC enterprises
documented in the USDA agriculture-of-the-
middle regional research project (see
http://www.agofthemiddle.org). While much of
the AOTM case study literature highlights the
collective responsibility of supply chain actors to
implement and maintain values-based standards,
third-party certification is advocated as a quality
assurance mechanism (Stevenson & Pirog, 2008).
As Brown and Getz (2008) point out, certification
systems have proliferated in the past decade as
mechanisms for strengthening transparency in fair
trade and other alternative agricultural product
chains that claim adherence to particular product
standards (e.g., quality, environmental sustaina-
bility, social accountability, etc.). Certification sys-
tems may help identify and resolve internal diffi-
culties in realizing values-based production objec-
tives. In addition, certification represents an signifi-
cant marketing tool for enterprises producing for
value-added market niches, as it provides impor-
tant assurance information to consumers that the
product conforms to advertised standards. Exam-
ining certification affiliations of the AOTM cases,
we surmised, might signal which values priorities,
including fair labor practices, appeat most
prominently in AOTM VBSC business models.

In our review of the eight AOTM case studies,
we found that seven affiliated with one or more
certification agents. While four of the VBSCs had
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certification agency affiliations that reflect fair trade
movement concerns about labor conditions in the
food chain, more prominent were affiliations that
focused on assurances of “good food quality”
(organic, non-GMO) and “environmentally
friendly” production practices that are emphasized
in the alternative agriculture movement. Certifica-
tion affiliations, when emphasized in AOTM
VBSC branding narratives, seemed primarily aimed
at packaging values that appeal to food-conscious
consumers interested in the taste, health, and
ecological attributes of their food purchases. Fair
labor practice values were not prominent in
AOTM VBSC case study descriptions of business
practices or in their advertising campaigns.

To the extent that mention of fair labor
practices did surface in case study documents, our
analysis points to the VBSC lead enterprise type as
a heuristic explanatory factor. AOTM supply
chains were created by lead enterprises such as
producer cooperatives, consumer cooperatives, and
wholesale intermediaries in order to effect a stable
farm-to-market flow of values-based products. Our
typology of lead enterprise structure borrows
Gereffi and Korzeniewicz’s (1994) seminal distinc-
tion between producer- and consumer-driven
supply chains. We expand their typology by adding
a third “aggregator-driven” supply chain possibility.
These three distinctive types of lead enterprises are
situated in different power positions vis-a-vis
supply chain partners, with important implications
for integrating fair labor practices as prominent
values in their supply chain operations.

Take the case of producer-driven supply
chains, the most frequent type in the AOTM case
study portfolio. Farmers organized these supply
chains with the explicit goal of developing pre-
mium quality products (that they project will
command a price premium) for discerning con-
sumers seeking alternatives to conventionally
produced foods. Economically viable values-based
production requires supply-chain entrepreneurship,
i.e., the forging of alliances with downstream part-
ners who maintain lead enterprise product quality
standards in their operations. These partners often
have powerful positions in the supply chain, as
they fill essential nodes necessary for the lead
producer—driven enterprise to process and sell a
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marketable product. These are often martiages of
convenience with more conventional agrifood sys-
tem partners, in the sense that AOTM enterprises
do not have the resources to build from the ground
up entire supply chains in their values-based image.
If producer-driven lead enterprises were to incor-
porate fair labor practices into their values-based
models (for instance, by committing to living wage
policies for their employees), critical supply chain
partners might not be able to implement them due
to company-specific economic or other constraints.
Conversely, our case study review suggested that a
powerful downstream retail partner (e.g., a major
buyer) with fair labor practice values could exert
considerable upstream pressure among producer-
driven enterprises for compliance with their values.

In contrast to the producer-driven scenario, we
found that aggregator-led VBSCs are in a position
to implement their values proactively, especially in
the upstream producer end of the supply chain.
Aggregators can provide robust market channels
for premium-priced, high-quality products (with
fair labor practices as one of the marketed quality
attributes) 7/ producers can meet quality standards.
Aggregators may offer farmers a cost-plus price
point that ensures economic viability for smaller,
midscale operators.

Similarly, consumer-driven supply chains, such
as those organized by consumer cooperatives, are
in a favorable power position to influence up-
stream supply chain partners to meet the values-
based product preferences of cooperative mem-
bers. The very limited survey research on consumer
rationales for purchasing value-based food prod-
ucts, such as organics, highlights health and envi-
ronment concerns as paramount, with little evi-
dence that fair labor practices in the food chain
figure in purchasing decisions. Looking forward,
the leadership of consumer cooperatives could be
an important factor in educating their members
about the labor justice component of fair trade
principles. Perhaps the increased attention to
inequality in American society provides an entry
point for enhanced consumer cooperative dialogue
about food justice concerns in their sourcing
policies.

It is important to remember that VBSCs are
embedded in a larger, competitive food market
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structure. Stark economic realities make it difficult
for VBSCs to prioritize fair labor practices in their
business models, especially when they are uncertain
about whether consumers will pay extra for a prod-
uct with a food justice label. As Martin (2013)
notes, labor is one of the most controllable costs in
production agriculture. The omission of farm-
workers from protections encoded in the National
Labor Relations Act (the Wagner Act) and legisla-
tion on fair labor standards means that VBSCs
implementing fair labor practices would operate on
an uneven playing field with competitors. Conven-
tional production agriculture’s reliance on undocu-
mented immigrant farmworkers, who are often
subject to exploitative treatment due to their prob-
lematic legal status (see Gray, 2013, and Holmes,
2013), enhances labor cost disadvantages for
VBSCs adhering to fair labor standards.

As emphasized in the literature, in fact, VBSCs
are often created through hybrid (Bloom &
Hinrichs, 2011) enterprise coalitions. Our AOTM
case study review reveals that values-based agri-
food businesses often partner strategically with
enterprises that are part of the conventional agri-
food system in order to process, distribute, and sell
their product. In effect, they are often integrated
into downstream components of the larger con-
ventional agrifood system within which they lack
the countervailing market power to impose their
fair labor practice values on partners. This struc-
tural reality constrains lead enterprises’ values-
based attempts to implement fair labor practices
throughout the supply chain.

Critics of the alternative agriculture movement
argue that the economic and supply chain power
imbalance constraints noted above may reflect only
one (the materialistic) side of the weak adherence
to fair labor practice values we have noted in the
AOTM VBSC case studies. Allen (2004), for
example, argues that attention to social justice
issues for agrifood system workers is muted due to
ideological biases within the alternative agriculture
movement. These biases are particulatly likely to
surface in the values priorities of producer-driven
(farmer-organized) VBSC supply chains. Allen
identifies conservative biases within the move-
ment—agrarianism and farm-centrism, individu-
alism and self-reliance, economic liberalism,
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ideologies of class and merit, and fetishization of
the environment—as key ideational underpinnings
that mitigate against the incorporation of fair labor
arrangements into movement practice (Allen,
2004). The ideological barriers to implementing fair
labor practices, even within fair trade regimes that
explicitly proclaim this value, are noted in a recent
review of the fair trade movement (Terstappen,
Hanson, & McLaughlin, 2013). This review
acknowledges that the international fair trade
movement, like the alternative agrifood movement
in the U.S,, is decidedly farmer-centric in terms of
values priorities. The focus on farmers’ economic
welfare and the the assumption that most farm
labor is provided by family members divert
attention from conditions for hired labor in fair
trade production.

As argued by Alkon and Agyemon (2011),
certain key components of the alternative agricul-
ture vision—food localism, fair trade, slow food,
etc.—are socially exclusionary. Guthman (2011)
sees decided class and racial biases in the social
construction of vision authority. DuPuis, Harrison,
and Goodman (2011) call for more focus by the
movement on the processes through which visions
are constructed, a reflexive, democratizing
approach to expanding the food justice dialogue to
include eaters and workers who have heretofore
been left out of the defining process. Initial
attempts to initiate this dialogue are evident in the
work of organizations like the Domestic Fair Trade
Association (http://www.thedfta.org), a diverse,
membership-based group of actors (growers,
farmworkers, consumer cooperatives, food service
workers, NGOs, academics, etc.) working to
promote a fair trade regime in the American
agrifood system.

Further exploration of the materialistic and
ideological constraints to incorporating fair labor
practices into values-based supply chains requires
more systematic efforts to design studies to probe
these concerns. A major limitation of the AOTM
VBSC case studies was the lack of directed
inquiries regarding labor in the interview protocol.
Case study researchers used open-ended interview
techniques to explore the range of values priorities
in VBSC business models as articulated by key
informants who had been instrumental in the
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founding of the businesses. It is possible that key
informants were much less willing to talk about
sensitive labor issues that highlighted contradic-
tions in business practices designed to support the
economic welfare of all supply chain actors. After
all, in the American political economy context,
labor issues within the agrifood system remain
contentious and largely untresolved (Martin, 2013).
One can envision potential legal ramifications if
problematic labor issues (e.g., undocumented
workers) are revealed in research reports. Unless a
labor dispute has already become public, informa-
tion about business practices relating to labor
issues is unlikely to surface in the type of research

instrument employed in the AOTM VBSC project.

Furthermore, the vulnerability of many VBSC
enterprises in the dynamic, competitive American
agrifood system raises ethical questions about how
to study problematic labor aspects of VBSCs
without damaging their hard-won progressive
reputations.
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Abstract

The concept of ecological resilience fills lacunae in
sustainability. Solving the world’s wicked problems
is undermined by the fact that defining sustaina-
bility itself is a wicked problem. Traditionally,
sustainability is defined by a focus on social,
economic, and environmental criteria. In contrast,
the ecological resilience perspective on sustaina-
bility focuses on continuing adaptation and inno-
vation of complex adaptive systems rather than any
evaluation criteria. Prominent among the qualities
enabling such resilience is local self-organization.
Locally self-organized processing and marketing
has long been recognized as a crucial component
of sustainable agricultural systems. Ecological
resilience research focuses on understanding
qualities such as the local self-organization
necessary for systems to withstand and overcome
disturbances (for example, climate change). This
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study seeks to determine the common qualities of
such resilient locally organized food systems and
compare them with those proposed by the most
prominent resilience frameworks in the literature.
Our case studies of resilient food systems in
recalcitrant areas of the U.S. South result in eight
common qualities that are consistent with the most
prominent frameworks. This study is part of a
long-term effort to define qualities of ecologically
resilient systems that are universal across as many
scales as possible. Toward that end, this article
discusses those eight qualities in order to lay a
foundation for future establishment of quantitative
indicators and thus form a sustainability/resilience
index (SRI). Such a quantitative index enables
investigation of the relationships between
agricultural system resilience and economic and
social demographic indicators.

This article is based on work that was supported by the
National Institute of Food and Agriculture, U.S. Department
of Agriculture (USDA), through the Southern Region SARE
program. USDA is an equal opportunity employer and service
provider. Any opinions, findings, conclusions, or recommen-
dations expressed in this publication are those of the authors
and do not necessarily reflect the views of the USDA.
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Introduction and Literature Review
For neatly three decades, sustainability has been
the goal of people focused on the wotld’s “wicked”
problems, including environmental degradation,
overpopulation, endangered species, poverty, food
insecurity, and climate change (World Bank, 2014).
Wicked problems are characterized by intercon-
nected issues and polarized stakeholders with
conflicting values, which precludes easy agreement
on criteria to determine when a solution is found
(Rittel & Webber, 1973). Achieving consensus
around policy incentives to create social change
and substitute technologies was assumed by those
working in sustainability to eventually lead to a
lasting equilibrium between our planet and our
social systems (e.g., Forrester, 1971; Curry, 2013).
Despite valiant efforts to find sustainable solutions,
the world is increasingly out of balance: the wicked
problems are becoming more intractable. A revised
petspective on sustainability appears needed.
Achieving sustainable agricultural systems has
long been a goal internationally (World Commis-
sion on Environment and Development, 1987) and
in the U.S. (Food, Agriculture, Conservation, and
Trade Act 101-624, 16 U.S. C. § 1603, 1990).
However, definitions of sustainable agriculture and
sustainability assessment tools focus on whether
systems meet a range of other criteria. rather than
viewing sustainability as a naturally occurring
phenomenon —in contrast to ecological resilience,
which is defined as the ability of a system to
withstand and overcome disturbance without being
destroyed (Holling, 1973). Sustainability assessment
tools have been developed for various scales of the
food system, including farm, community, eco-
region, and nation (Van Passel & Meul, 2012).
These tools range from indicator sets (Grenz,
2011) to simulation models (e.g. Cetf, Jeuffroy,
Prost, & Meynard, 2012; Van Meensel, Lauwers,
Kempen, Dessein, & Van Huylenbroeck, 2012). All
definitions of sustainability seek to move
agriculture and food systems toward achieving
social, economic, and environmental goals that are
agreed on and valued by and defined by particular
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segments of society. Sustainability as a social
movement (Wezel et al., 2009) must maintain focus
on these valued societal goals. When focused on
such goals, however, defining sustainability itself
becomes a wicked problem (Paulson, 2010).

Including societal goals in the definition of
sustainability has led to co-optation and antipathy
from those who do not shate those values. Co-
optation of sustainability has been seen with
Nestlé, Unilever, Danone’s Sustainable Agriculture
Initiative Platform (SAIP, 2016), and Monsanto’s
Global Harvest Initiative (Crossfield, 2009). Holt-
Giménez and Altieri (2016) have delineated the
deep roots of such co-optation. Direct antipathy is
shown by the introduction in 26 U.S. state legisla-
tures of legislation opposing sustainable develop-
ment as proposed in the United Nations Agenda
21 (Frick, Weinzimmer, & Waddell, 2014). Along
with co-optation and antipathy, a recent study
indicates “flat-lined public interest in sustainability”
since 2004 (Andrew et al., 2016, p. 138). Focusing
on understanding the qualities that help systems
become resilient appears to be a means of remov-
ing sustainability from this wicked situation by
defusing political tensions and clarifying the
dynamic, systematic nature of human-environment
relationships,

Though defining sustainability is fraught with
problems, having a legal definition (Food, Agricul-
ture, Conservation, and Trade Act 101-624, 16 U.S.
C. § 1603, 1990) enabled a systematic attempt,
known as the State of the South, in the early 1990s
to prioritize sustainable agriculture research and
education interventions, which was commissioned
by the USDA-supported Southern Sustainable
Agriculture Research and Education. Through
agroecoregion focus groups, a regional survey, and
secondary database analysis, the study concluded
that locally owned and organized processing and
marketing systems were crucial to develop
sustainable agricultural systems (Worstell, 1995).
(The study included the first documented “local
food systems” workshop, in Williamsburg,
Virginia.)

Since the study, encouraging processing and
marketing cooperatives, farmers’ markets, and
community-supported agriculture (CSA) has
become extremely popular in much of the United
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States. Several state and federal programs have
been implemented to facilitate this effort, including
the Value-Added Producer Grant program, the
Farmers Market Promotion Program, the Local
Foods Promotion Program, the Kentucky Agricul-
tural Development Board, Know Your Farmer,
Know Your Food, Food Compass, and many other
national, regional, and local programs (Low et al.,
2015). The USDA has progressed from dismissing
as trivial the likely impact of local foods (USDA,
2001) to trumpeting loudly the importance of local
foods (Martinez et al., 2010). The trend toward
local food systems is broad and deep. When a
conservative Arkansas Congressman says, “The
future of food is local” (R. Crawford, personal
communication, 2013), Walmart pledges to
increase local food to 15 percent of its sales by the
end of 2015 (Wenninger, 2013), and it is claimed
that every church seems to want its own farmers’
market (e.g., C. Sheffield, personal communication,
May, 2013), the trend seems ineluctable.

Merely being local, however, does not meet the
traditional definition of sustainability (Vermeulen,
Campbell, & Ingram, 2012; Weber & Matthews,
2008). The State of the South project (Worstell,
1995) concluded that a very specific type of local
food system is needed for sustainability, one which
is locally organized and locally owned. In the
language of ecological resilience, this quality is
referred to as self-organization (Holling, 1973).
Although all ecologically resilient systems self-
organize with the components available locally, we
have chosen the term Jocal self-organization (LSO) to
underscore the well-established importance for
sustainability of processing and marketing that are
organized and owned by locally self-organized
groups.

The polarization typical of wicked problems
can be eliminated when opposing groups build on
more basic principles on which they do agree. An
ecological resilience approach to sustainability
focusing on qualities which enable a system to
withstand, adapt, and transform itself in the face of
disturbance may be able to reduce polatization
while indirectly achieving the goals of the move-
ment. Thus, viewing sustainability from the per-
spective of ecological resilience may help provide a
route out of this wicked problem.
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Emergence of Ecological Resilience Perspective

on Sustainability

The concept of ecological resilience emerged from
failure to develop stable, sustainable yields in many
managed ecosystems, coupled with observations of
adaptive cycles that maintain natural ecosystem
relationships and functions (Holling, 1973).
Resilience first arose as a scientific concept in
materials engineering: the “ability of a material to
absorb energy when deformed elastically and to
return to [the original state] when unloaded” (Total
Materia, 2001). Similarly, as developed by Holling,
ecological resilience has a specific biological reality:
how much disturbance a system can withstand.
Resilient systems last; nonresilient systems do not.
This definition is widely used, especially in climate
change studies (e.g., U.S. CCSP, 2008).

The ecological resilience perspective also
differs from many sustainability perspectives in
distinguishing resilience from stability. In his
seminal resilience paper, Holling (1973) noted that
stability is the ability of a system to return to
equilibrium after a temporary disturbance. Also
called engineering resilience (Holling, 1996), this is
the ability of a system to bounce back to its original
form, as in materials science. However, societies
throughout human history have sought to sustain
unsustainable systems (Lowdermilk, 1948). Many
societies have striven to eliminate the vagaries of
nature and create what today we might call a well-
engineered mall (Raskin, 2014). Many “fear that we
may be clever enough to create a world that is
grievously biologically impoverished, but never-
theless sustainable” (May, 2002, p. 141). Such
conceits do not reflect the ecological resilience
perspective on sustainability, which emphasizes not
so much stability as the ability of the system to
absorb change and still persist (Holling, 1996).
Resilient systems can fluctuate wildly and change
abruptly, to reshape, reform, and adapt themselves.

Explaining and predicting ecological resilience
requires understanding the complex adaptive
systems people interact with over time. A multi-
tude of frameworks have been developed for
these social-ecological systems. However, the
complexity of interactions within each social-
ecological system (SES) make each SES unique
and render impossible accounting for every factor
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that conditions resilience now and in the future.
Any framework will focus on a few of these
factors, as none can encompass all factors (Binder,
Hinkel, Bots, & Pahl-Wostl, 2013).

Seeing the impossibility of predicting inter-
action within and between innumerable complex
adaptive systems, many researchers have focused
on defining the basic qualities that appear in all
resilient systems. There are both similarities,
especially in terminology, and differences between
them (listed in Table 1; these are addressed later in
relation to the framework proposed in this paper).
One of the earliest attempts formulated a set of
nine necessary qualities for a resilient world
(Walker & Salt, 20006): diversity, ecological varia-
bility, modularity, acknowledgment of slow vari-
ables, tight feedbacks, social capital, innovation,
ovetlap in governance, and ecosystem services.
Carpenter et al. (2012) clarified the distinction
between specific resilience, involving particular
disturbances, and general resilience that confers the
ability to cope with any disturbance. They posited
nine qualities that enable general resilience: diver-
sity, modularity, openness, reserves, feedbacks,
nestedness, monitoring, leadership, and trust.

Frankenberger, Mueller, Spangler, and October
(2013) built on previous resilience frameworks to
include community interactions, in their influential
discussion of resilience in the context of inter-
national community development. This framework
posits seven central “community social dimen-
sions”: preparedness, tesponsiveness/flexibility,
learning and innovation, self-organization, diver-
sity, inclusion, and aspirations. The Rockefeller
Foundation (2014) expanded resilient systems work
to cities. Their City Resilience Framework posits
seven qualities of resilient systems: reflective,
robust, redundant, flexible, resourceful, inclusive,
and integrated. Integrating much of the previous
wotk on resilience frameworks, the most well-
known center for study of ecological resilience, the
Stockholm Resilience Center (2015), developed a
set of “seven principles that are considered crucial
for building resilience in social-ecological systems”:
maintain diversity and redundancy, manage
connectivity, manage slow variables and feedbacks,
foster complex adaptive systems, encourage learn-
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ing, broaden participation, and promote poly-
centric governance.

Specific to agroecosystems is the framework
developed by Cabell and Oelofse (2012), who
describe 13 categories of indicators shown to be
associated with resilience: social self-organization,
ecological self-regulation, appropriate connected-
ness, functional and responsive diversity, optimal
redundancy, reflective and shared learning, spatial
and temporal heterogeneity, exposure to disturb-
ance, coupling with local natural capital, global
autonomy and local interdependence, honoring of
legacy, building human capital, and being
reasonably profitable.

In contrast to these ecological resilience
frameworks, some conceptualizations of resilience
include external assistance to assist systems in
becoming resilient. These approaches to resilience
include those developed by the UN Food and
Agriculture Organization (FAO) and the University
of Florence (e.g., Alinovi, Mane, & Romano, 2009;
Alinovi, D’Ertico, Mane, & Romano, 2010; Ciani
& Romano, 2013; FAO, 2014), Oxfam (Hughes &
Bushell, 2013), and the Livelihood Vulnerability
Index (e.g., Hahn, Riederer, & Foster, 2009). The
Alinovi-FAO effort has produced a household
resilience index, which posits that resilience is a
function of “IFA=income and food access;
ABS=access to basic services; AA=agricultural
assets; NAA=non-agricultural assets; APT=
agricultural practice and technology; SSN=social
safety nets; CC=climate change; EIE=enabling
institutional environment; S=sensitivity; AC=
adaptive capacity” (FAO, 2014, p. 4). Oxfam
(Hughes & Bushell, 2013) maintains that resilience
is the weighted sum of five factors: livelihood
viability, innovation potential, contingency
resources and support access, integrity of natural
and built environments, and social and institutional
capacity. The Livelihood Vulnerability Index
(Hahn et al., 2009) is composed of seven factors:
socio-demographic profile, livelihood strategies,
social networks, health, food, water, and natural
disaster and climate variability.

Many parameters in these three indices are

consistent with those of ecological resilience
trameworks. The admirable goal of the FAO,
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Oxfam, and Livelihood Vulnerability indices, how-
evet, is to assist aid agencies in helping households
survive with a combination of external assistance
and modification of household qualities. Thus, if
resilience is a measure of ability to withstand dis-
ruption external to the system, and aid agency
assistance programs are part of the system, then the
indices do not measure resilience at the household
level, but at the scale of the aid agencies assisting
the households. Resilience at the household or
community level, however, would incorporate the
ability to withstand fluctuations in aid agency
policies, along with disruptions from policy, mar-
ket, input supply, and other systems beyond the
household or community level. As Levine (2014)
discusses at length, resilience indices that incor-
porate measures at various scales can only estimate
resilience at the highest scale each addresses.

Since the ecological resilience approach
focuses on defining the qualities that are necessary
for systems to achieve general resilience, resilience
must be measured at specific scales for specific
types of systems. Resilience at the household scale,
community scale, and aid agency scale can even be
contradictory (Levine, 2014). This is apparent
when we look at a crucial component of resilience:
self-organization.

Local Self-organization (LSO) Is Necessary But
Not Sufficient for Restlience To Emerge
Self-organization refers to the emergence of new
structures and systems from systems already pre-
sent in a locality (Camazine et al., 2003). An aid
agency organizing a community and its households
for resilience can be considered self-organized at
the scale of the aid agency, but not at the scale of
the household. Systems highly influenced by exter-
nal organizations are at least somewhat dependent
on those entities. All prominent frameworks of
ecological resilience contend that self-organization
is one of the necessary qualities of any resilient
system.

In some regions, systems of LSO processing
and marketing of food survive and thtive; in others
they do not. The Southern U.S. is a region that
generally ranks low in LSO and in local food
system activities more broadly. One prominent
2016 index (Strolling of the Heifers, 2016) puts
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only Virginia of all Southern states in the top half
of states in presence of local food systems. South
Carolina is 27th, North Carolina 34th, and the
other ten Southern states are ranked in the lowest
13 states. Except for the top four Southern states
(Virginia, North Carolina, South Carolina and
Kentucky), all others have been declining in
rankings in each of the last three years. Yet in each
of the lowest ranked states, some LSO food
systems have proven resilient. Study of the food
systems that have survived and thrived in
recalcitrant areas should provide insight into the
qualities of resilient systems beyond LSO.

This study seeks to determine the common
qualities of such resilient LSO food systems and
compare them with those proposed by the most
prominent resilience frameworks. Obtaining a
defined set of qualities of resilient Southern sys-
tems lays the foundation for exploration of indi-
cators for each of these qualities. Combining scores
on indicators across all the qualities could then
result in a sustainability/resilience index, which can
be correlated with social demographic character-
istics such as poverty, health, and education. Then
it will be possible to determine the extent to which
levels of sustainability/resilience are associated with
the societal goals often measured by sustainability
assessments. The work described here has accom-
plished the first step by identifying the common
qualities of resilient food systems.

Applied Research Methods

The lead author for this article led a team to con-
duct case studies. We used standard case recruit-
ment and selection methods (Lauckner, Paterson,
& Krupa, 2012) to choose the subjects for our case
studies. In addition to being from one of the three
states with few LSO processing and marketing
systems (AR, TN, and MS), but similar geograph-
ically and demographically to states with many such
systems (VA, NC, KY, SC), the primary selection
criteria were that the system must be attempting to
integrate ecologically sound production, process-
ing, and marketing; must have lasted for a mini-
mum of five years; must have originated and be
located in an area where few such systems have
developed; and key managers involved in the
system had to demonstrate willingness to
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participate in all aspects of the study. A multiple
case study design was chosen in order to study our
topic from several perspectives and contexts (Yin,
2014). We examined systems where agricultural
system managers worked independently in
different contexts and communities, providing the
opportunity to identify common and distinct
processes. Such resilient systems proved difficult to
find, but through our extensive contacts in the
region, especially Southern Sustainable Agriculture
Working Group, we found three systems in each
state, nine in total, that fulfilled our criteria.

The case study protocol outlined the key
information to be gathered from each case and
primary sources (Yin, 2014). Initial issues for
exploration were extrapolated from project leader
experience, previous ecological resilience research,
and related literature. These initial issues were
points of departure to guide interview questions
and preliminary analysis. The initial researcher-
identified issues were influenced by issues raised by
study participants. Particular issues were developed
and explored in each case to guide data collection
and analysis for the individual case descriptions.
The emerging issues from each case were then
examined to identify shared issues, which then
directed the cross-case analysis. Regulatly revisiting
and refining these issues during data collection and
preliminary analysis provided an emergent theoreti-
cal structure from the data collection processes.

As is consistent with case study design, data
collection methods in this study included in-depth
semi-structured interviews, document review,
direct observation, and participant observation. At
least four interviews of key system managers were
conducted for each case study. Forty-three inter-
views in total were conducted for the nine case
studies. Each interview was written up as a vignette
for later analysis. The vignettes and related infor-
mation were then integrated to create each of the
case studies. Information was gathered from the
inception of the initiative to the time of data
collection, to capture process changes.

Data analysis occurred in three stages. Stage 1
involved the independent, in-depth analysis of each
case. The major determinants of resilience in each
case were identified through consensus by the
three interviewers who partticipated in each case

28

study interview. Stage 2 involved a cross-case
analysis of the nine cases. In Stage 2, each case’s
main processes were compared to explore how
different contexts and processes varied across the
cases. The key qualities that were identified for
each case as described previously were re-examined
to distill common qualities that were addressed
differently across the nine cases. Finally, case-
specific qualities were identified that were present
in all cases. In Stage 3, conclusions from the case
studies were compared to each of the six promi-
nent resilience frameworks discussed above.

Results and Theory Elaboration

Nine case studies of resilient food systems in
Tennessee, Arkansas, and Mississippi were devel-
oped and analyzed in the context of the frame-
works noted above, resulting in a theoretical
framework applicable to all cases. The case studies

are available on our resilience website (Worstell,
2016). They describe:

1. An Arkansas system uniting Ozark farms
through online marketing and cooperative
processing.

2. An Arkansas family of a father and two
sons with independent direct marketing
ventures through farmers markets and
permanent storefronts.

3. An Arkansas social organization uniting
farmers, restaurants, and wholesale markets.

4. A Tennessee college and associated farmers
and food hub.

5. A Tennessee system of farmers, restaurants,
a foundation, and a butchery.

6. A Tennessee biodynamic grower network
with a CSA and restaurants.

7. A Mississippi system of three competitive
markets and their growers.

8. A Mississippi cooperative and its growers
and market.

9. A Mississippi association of farmers
conducting joint marketing.

Eight qualities were found to be common to
to all nine case studies and consistent with the
qualities identified by the most prominent
resilience frameworks. These eight qualities are
compared to the six frameworks in Table 1. We
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Table 1. Comparison of the Eight Qualities of Resilient Systems in Six Prominent Frameworks for Analysis of Resilient Systems

Cabell & Oelofse

Carpenter et al.

Rockefeller

Stockholm Resilience Frankenberger et al.

Walker & Salt (2006)

(2012) (2012) Foundation (2014) Center (2015) (2013)
1. Modular connectivity = Appropriately Modularity, Integrated (con- Manage connectivity, Social capital Modularity, tight
connected openness, nected), robust manage slow vari- feedbacks, social
feedbacks, monitor-  (modularity) ables and feedbacks capital
ing, leadership, and
trust
2. Locally self-organized Socially self-organized; Nestedness Inclusive Promote polycentric ~ Self-organized, Overlap in
globally autonomous governance systems inclusive governance
and locally inter- (nestedness)
dependent
3. Increasing physical Robust Community assets,
infrastructure preparedness,
aspirations
4. Responsive redun- Optimally redundant  Reserves Redundant Maintain redundancy
dancy/Back-ups
5. Complementary Functional and Diversity Maintain diversity Diversity Diversity
diversity responsive diversity;
spatial and temporal
heterogeneity
6. Conservative Builds human capital, Openness Reflective, flexible, Encourage learning  Learning and innova- Innovation

innovation honors legacy, resourceful tion; responsiveness/
reflected and shared flexibility, memory
learning
7. Ecologically self- Ecologically self- Integrated Ecological variability,
regulated (works with regulated, coupled ecosystem services
nature) with local natural
capital
8. Embracing Exposed to disturb- Reflective Foster complex Responsiveness

disturbance for
transformation

ance, temporal
heterogeneity

adaptive systems
thinking

describe these qualities with examples from the case studies and

from other resilience frameworks.

Locally Self-organized (1.SO)

The case studies were chosen because they were locally self-

organized food systems, which we define as food systems where
farmers, marketers, and processors in one agroecoregion have
developed a system owned and managed by those same farmers,
marketers, and processors. The systems studied ranged from farmers-
restaurants-butchers-philanthropists in Southeast Tennessee to
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farmers-meat processors-aggregators-food store
operators in north central Arkansas.

Ecosystems unmanaged by man are finely
attuned to local conditions; farms and food
systems often are not. Frankenberger et al. (2013)
and Cabell and Oelofse (2012) have an especially
strong focus on the LSO quality. Cabell and
Oclofse (2012) use the term socially self-organized,
and specifically cite the example of community
supported agriculture (CSA) systems and farmers’
markets. They make a distinction echoed in many
other frameworks, that LSO networks can be more
responsive and adaptable to changing conditions
than can larger groups. Top-down initiatives can
fail if the timing is wrong, if the needs are
misinterpreted, or if there is no buy-in from
stakeholders. Frankenberger et al. (2013) and
Rockefeller Foundation (2014) refer to “buy-in
from stakeholders” as inclusiveness.

Other frameworks are less specific about the
need for LSO, but imply its importance in the
qualities labeled overlap in governance (Walker &
Salt, 20006), nestedness (Carpenter et al., 2012), and
polycentric governance (Stockholm Resilience
Center, 2015). These three frameworks emphasize
need for governance above the farm and commu-
nity level to be focused on resilience. Since, as we
discussed eatlier, resilience indices that include
measures at higher scales can only measure at the
highest scale where indicators are measured,
regional, national, and world governance must be
examined at their own scales. All ecosystems are
nested, since every system is composed of systems.
Every resilient system contributes to the resilience
of subsystems of which it is composed. Those
subsystems are resources or assets for the larger
system that must be enhanced and maintained, as
addressed with the next resilience quality.

Responsive Redundancy or Back-ups

Resilient systems have back-ups and replenish their
components. Ecologists use the term redundancy
to mean that several of each component of a sys-
tem are present and they are replaced when lost.
(This should not be confused with uses of the term
in other fields, such as labor redundancy or redun-
dancy in grammar.) Redundancy that promotes
resilience is responsive to needs of the system. The
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resilient system has mechanisms to control
excessive fecundity. Skills, abilities, and functions
are also reproduced and passed on to the next
generation to insure that that generation survives
and multiplies.

All the resilient case study farmers and entre-
preneurs had family and friends who were deeply
involved in the system and able to take over func-
tions as needed. One Arkansas system is a five-
generation family farm where the two most recent
generations have maintained and expanded a LSO
food production and marketing system in existence
for more than 25 years. A Mississippi system
showed high levels of redundancy when members
of the group continued farm and market opera-
tions when the husband and wife managers were
absent for months with a sick child. A farm in one
of the Tennessee case study systems is transitioning
its enterprise to an employee and the founders’
children.

Redundancy, the ability of a system to replace
as needed its components, is seen as crucial in all
resilience frameworks, though Frankenberger et al.
(2013) does not explicitly use the term. Their term,
reserves, as noted above, has a similar definition as
redundancy in our framework. Cabell and Oelofse
(2012) use the term “optimally redundant,” which
highlights the crucial qualification that redundancy
inevitably increases inefficiency of the system.

Accummnlating Reserves and Physical Infrastructure
As they developed, all our case studies systems saw
an increase in physical infrastructure, including
natural capital, human-made environmental capital,
and technological capital as defined by Stokols,
Lejano, and Hipp (2013). Managers in these sys-
tems delayed consumption and profit-taking to
build infrastructure and reserves. This quality is
reflected in such indicators as increasing water
harvesting capability, increasing soil organic matter,
making trees and permanent pastures part of the
production system, increase on-farm storage, and
increasing value-added processing capacity. Every
farm in all nine case studies reported gradually
increasing soil quality, water harvesting capacity,
and on-farm storage. Six of the nine showed
increases in on-farm processing infrastructure.

The Rockefeller Foundation (2014) is most
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explicit of all the frameworks about the need for
physical infrastructure. They use the term “robust”
to describe well-conceived, constructed, and man-
aged physical assets, which enable a system to
withstand the impacts of hazard events without
significant damage or loss of function. Cabell and
Oeclofse (2012) emphasize that resilient systems are
coupled with local natural capital—the slow vari-
ables such as soil organic matter, hydrological
cycles, and biodiversity. The Stockholm Resilience
Center (2015) also notes the importance of man-
aging slow variables, though without emphasis on
building up such infrastructure, perhaps because
their focus is not primarily agroecosystems.

Frankenberger et al. (2013) are explicit about
the necessity of building infrastructure for resilient
systems. In other frameworks, this quality seems to
be assumed in such terms as reserves (e.g., Carpen-
ter et al., 2012) that contribute to recovery from
disturbance. Reserves cannot be established with-
out the productive infrastructure needed to create
them. Frankenberger et al. (2013) highlight com-
munity assets, which are resources that enable
communities to meet the basic needs of their mem-
bers and reduce vulnerability to shocks. However,
the broad definition of assets—including both
tangible and intangible assets, involving social,
human, financial, natural, physical, and political
capital—makes measurement of this quality diffi-
cult in their framework (Frankenberger et al.,
2013). They propose two other qualities that are
not explicitly stated in other conceptualizations,
but are related to increasing assets or infrastructure:
preparedness and aspiration. Preparedness refers to
the community resources needed to cope with dis-
turbance. Aspirations are the underlying personal
traits that induce people to make investments
needed to cope with disturbance. Most cleatly of
the frameworks, Frankenberger et al. (2013) point
out that actors in resilient social agroecosystems
display an ability to delay gratification and a desire
to create infrastructure to accumulate reserves.

Modular Connectivity

In all case studies the farmers and entrepreneurs
were independent, but highly connected to many
other farmers, marketers, and suppliers. Sensitivity
and responsiveness to feedback of other systems
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does not, however, undermine modularity in
resilient systems. High levels of connectivity mean
resilient systems are sensitive and responsive to
feedback, though in a modular fashion. Modular
subsystems have enough independence that
damage or failure of even a key sub-system has low
probability of generating failure throughout the
system. Such subsystems could be a farm in a net-
work of connected farms or an individual enter-
prise on one farm, depending on the scale at which
resilience is examined. Yet each component of the
system is connected enough to detect and respond
to changes throughout the system. Resilient con-
nectivity has a few strong connections and many
weak connections. Successful individual businesses
only lead to resilient development when they are
part of a collaborative network of businesses and
organizations.

All case study systems were connected to an
abundance of marketing and production sources,
while not being solely dependent on any one of
these connections. One Mississippi system was a
40-year-old cooperative of almost 100 members
that is part of state and national collaborations of
cooperatives. Another Mississippi system features a
nonprofit that facilitates connections between
thousands of farmers, marketers, processors, and
policy experts. One Arkansas case study system has
farmers, marketers, processors, and aggregators
amonyg its over 500 members.

All prominent frameworks for resilience recog-
nize the importance of connectivity and modular-
ity. Some who are mainly concerned with human
systems make social capital a separate category.
While recognizing the vital important of social
capital in the Community Capitals Framework
(Flora, Flora, & Gasteyer, 2015) and the Sustain-
able Livelihoods Framework (e.g., Scoones, 1998),
social capital can be seen as a subset of the con-
nectivity which occurs in all systems, not just
human systems.

Carpenter et al. (2012) have a strong focus on
modular connectivity, but they split this quality into
several separate areas: modularity, managing feed-
back, monitoring, openness, and development of
trust. Cabell and Oelofse (2012) call the quality
“appropriately connected.” They extol connec-
tivity, but do not address situations where high
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connectivity leads to low resilience to disturbance.
If components of the system are not modular or
independent, it cannot be resilient when distur-
bance floods though systems. Frankenberger et al.
(2013) see the vital importance of social capital, but
discuss other aspects of connectivity in less detail,
and do not discuss modularity. The Rockefeller
Foundation (2014) uses slightly different terminol-
ogy. Instead of connectivity, they refer to resilient
systems as integrated, when exchange of informa-
tion between systems enables them to function
collectively and respond rapidly through shorter
feedback loops. Instead of modularity, they use the
term robust to refer to well-designed systems that
actively avoid over-reliance on a single asset, cas-
cading failure, and design thresholds that might
lead to catastrophic collapse. The Stockholm
Resilience Center (2015) focuses on managing
connectivity and feedbacks, but with less emphasis
on modularity than other frameworks.

Complementary Diversity

The peculiar diversity of resilient systems is com-
plementary in function. For example, resilient
systems ate composed of diverse complementary
systems that turn wastes of one system into
valuable inputs to other system. Complementary
diversity is characterized by a variety of crops,
markets, sources of inputs, and spatial heterogene-
ity. Heterogeneity of features within the landscape
and on the farm—diversity of inputs, outputs,
income sources, markets, pest controls—all reflect
this diversity in resilient systems. One Mississippi
system included dozens of farmers marketing
together with complementary products. Collaborat-
ing with multiple suppliers, marketing outlets, and
fellow farmers to encourage symbiosis and mutual-
ism is evident in all the case studies.

All resilient food system case study farmers
and entrepreneurs had a diversity of enterprises.
One Tennessee system combined a dairy and fruit
and vegetable operations with sales to farmers mat-
kets and restaurants, and direct to consumers. One
farm in an Arkansas case study system included
dozens of crops grown nowhere else in Arkansas.
The diversity of the case studies was characterized
by complementarity. While diverse, each enterprise
was complementary to other enterprises. The
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managers recognized that lack of complementarity
could compromise resilience.

Diversity is extolled by neatly all resilience
frameworks. Some frameworks—e.g., Carpenter et
al. (2012), Stockholm Resilience Center (2015), and
Frankenberger et al. (2013) —do not address the
need for diversity to be complementary or the fact
that diversity can undermine resilience if, for
example, enterprises compete for time and
resources. Cabell and Oclofse (2012), in contrast,
make this distinction explicit. They also include, as
a separate quality, spatial and temporal heterogene-
ity; that is, lack of uniformity across the landscape
and through time. We see this as a measure of
diversity, and not a separate quality from diversity.

Ecological Integration (Working with Nature)
The diverse managed components of resilient
systems are complementary not just to each other,
but to unmanaged ecosystem services. Ecological
integration means using natural ecological
processes to increase productivity and decrease
imported inputs. Basic examples include reduced
tillage, integrated pest management, and use of
cover crops—practices many farmers have
embraced. This aspect of resilience places a value
on the preservation of minimally managed or
uncultivated land, left to the natural cycles of
insects, birds, and other beneficial organisms.
Farms that maintain plant cover and incorporate
more perennials provide habitat for predators and
parasitoids, use ecosystem engineers such as soil
fauna, and align production with local ecological
parameters are naturally more resilient than farms
that stress the use of increasing amounts of chem-
ical fertilizers and pesticides, excluding nature as
much as possible for the sake of monocultures.
Rotational grazing to build soils, inoculating soils
with beneficial microorganisms, and various agro-
forestry practices are more advanced methods of
ecological integration. Permaculture is an applied
example of ecological integration in resilient sys-
tems, as we have discussed elsewhere (Worstell &
Johnson, 2015).

The myriad studies on ecological integration
are summarized in our online book that gives a
plethora of practical tips for increasing that quality
of resilience (Worstell & Johnson, 2016). Each
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farmer in our case studies has found ways of using
local ecological systems to increase productivity,
whether through biodynamic farming (the Central
Tennessee case study) or organic methods (the
Central Arkansas study), rotational grazing (case
studies in all three states), or integrated pest man-
agement (case studies in all three states).

Of the most prominent resilience frameworks,
Cabell and Oclofse (2012) are the most explicit in
recognizing the value of ecological integration,
stating that the more intact and robust the regula-
ting ecosystem services are, the more resilient the
agroecosystem. They further suggest that more
resilient systems are more capable of self-regula-
tion. The Rockefeller Foundation’s discussion of
integration (2014) and the importance placed on
diversity by other frameworks make this quality
implicit in all the frameworks. Our analysis of LSO
food systems indicates that the quality should be
explicitly measured and induced.

Conservative Innovation and Flexibility

Resilient systems are open to new ideas—innova-
tion—while retaining ideas that work from the
past. Practical learning is valued, as ate elders and
heirloom seed varieties. Moore, McCarthy, Byrne,
and Ward (2014) call this quality reflexive resili-
ence. Innovation also applies to the whole system
where it is manifested in the transformation quality
discussed below.

Since resilience requires the ability to come up
with uniquely appropriate responses in diverse
situations, a system needs a variety of approaches.
Ecologically resilient systems stress multiple, over-
lapping strategies rather than single solutions. Col-
laboration between universities, research centers,
and farmers, and cooperation and knowledge shar-
ing between farmers reflect the quality of flexibility
in resilient systems.

All case study systems were highly innovative,
but in a very conservative fashion. All their innova-
tions fit their existing systems and maintained
successful traditions. An Arkansas farmer in one
case study manages both his organic farm and a
conventional farm that is gradually incorporating
innovative organic methods. All case studies were
innovative for their area, but had chosen innova-
tions that were working successfully in similar
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regions in other parts of the world. For example,
one case study system in Arkansas has introduced
various crops grown only in similar microclimates
in California and China, for discerning local
customers.

Innovation is a necessary quality of resilient
systems in nearly all frameworks. Carpenter et al.
(2012) discuss it under their term openness; the
Rockefeller Foundation (2014) under the quality
“flexible, resourceful, reflective”’; Cabell and
Oclofse (2012) under the quality “build human
capital and reflected and shared learning”; Stock-
holm Resilience Center (2015) under the quality
“encourage learning”; Frankenberger et al. (2013)
under the quality “responsiveness/ flexibility and
learning and innovation.” Many frameworks,
however, are not as explicit about the dangers of
innovation that do not honor legacy, as Cabell and
Oeclofse (2012) put it. Legacy is the memory com-
ponent of a SES. Frankenberger et al. (2013) refers
to this quality as a strong community memory of
traditions, practices, past disasters, and changing
conditions which supports a community’s abilities
to draw on experience to prepare for and respond
to similar challenges.

Periodic Transformation: Reorganizing,

Reforming, Embracing Disturbance

Resilient systems are continually reforming them-
selves. In a SES, this is reflected in regular turnover
of leadership, lack of authoritarian leaders, inheri-
tance taxation, and mandatory retirement. Refor-
mation is intimately related to self-organization and
innovation. Innovation at one scale is transforma-
tion at another scale.

The resilient food systems in our case studies
all had undergone regular transformations and
sought out means of transforming their systems.
One Arkansas system moved from traditional
cotton production, to a farmers market and agri-
tourism center, to inclusion of a restaurant and
grocery stores, and then to direct marketing of
highly diverse crops including organic production.
A Tennessee system changed from direct market-
ing fruits and vegetables, to sales to restaurants, to
a U-pick operation coupled with a cheese dairy.

Of the prominent resilience frameworks,
Cabell and Oclofse (2012) most explicitly state that
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exposure to disturbance is a quality of resilient
systems. Their indicator of temporal heterogeneity
also recognizes the transformation over time of
resilient systems. Frankenberger et al. (2013) notes
the importance of transformative capacity.

Though innovation within a system is transfor-
mative on a smaller scale and is a quality all recog-
nize as necessary to resilience, most frameworks do
not make the leap to recognizing that sometimes
the innovation required might be so extensive as to
transform the entire system. This limited embrace
of transformation is illustrated by the Rockefeller
Foundation (2014) emphasis on reflective systems,
which notes that resilient systems have mechan-
isms to continuously evolve, but does not go so far
as to say that periodically they are totally trans-
formed. Our work with LSO food systems indi-
cates that transformation is a quality necessary to
resilience and must be explicitly included.

Qualities That Do Not Distinguish Resilient

from Nonresilient Systems

Nearly all the factors deemed necessary by other
frameworks are incorporated in the eight qualities
of resilience found consistently in LSO food sys-
tems. Two are not, however. The Stockholm Resil-
ience Center is the only framework that includes
the quality of “fostering” complex adaptive systems
(CAS). A CAS does embrace and use disturbance
for transformation. As all living systems are com-
plex adaptive systems (Levin, 1998), however,
fostering a CAS does not distinguish a resilient
from a nonresilient system. Similarly, “sufficient
profit,” one of the 13 indicator categories of Cabell
and Oelofse (2012), is not a quality that distin-
guishes between resilient and nonresilient systems.
A resilient system will be generating sufficient
profit, but profit is not necessarily an output that
leads to resilience. Excess profit can certainly lead
to nonresilience if it is extracted by undermining
system qualities that promote resilience. Other
systems may not be profitable for several years due
to expenses related to increasing resilience. Resili-
ent systems, by definition, withstand economic
disturbances and shocks due to the qualities inher-
ent in the system. However, using resilience to
economic disturbances as a defining characteristic
of resilience makes the definition circular.
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Which Set of Qualities Is the Most Useful?

Each of the eight qualities we present appears to be
necessary for resilience in our case studies of
resilient food systems in recalcitrant Southern
states. Those who arrived at the other sets of
qualities likely feel that their set fits the systems
they know best. The best way to decide between
the frameworks would be to attempt to induce
resilience in a particular system following the
predictions of each framework. This requires
operationalizing these concepts, that is, defining
specific ways of inducing and measuring each of
the qualities espoused by each framework.

In Table 2 we have generated activities and
measures at various scales which could be used to
test whether the eight qualities we identified in
studies of resilient food systems improve resilience
and sustainability, and whether each is necessary
and whether together they are sufficient to induce
resilience in systems at various scales. If those
espousing alternative frameworks attempt to opera-
tionalize their concepts as well, then alternative
models can be tested to see which predicts resili-
ence most fully. The goal of this table is to stimu-
late those interested in an ecological resilience
petspective on sustainability to examine agricultural
systems at various scales to determine what
qualities lead to systems which survive and thrive
in response to disturbance, as well as to generate
measurable indicators of these qualities.

Combining the Eight Qualities into an Overall

Index: of Sustainability/ Resilience

Operationalizing the qualities of resilience such
that they can be quantified lays the foundation for
creating an overall index of sustainability/resili-
ence. If such an index is a good predictor of
resilience, it would help managers of a system—
farm, community, food system, etc.—improve
resilience and be able to track changes in resilience.
Indicators of the qualities of resilience are publicly
available at the county level in databases such as
National Census of Agriculture, Decennial Census,
American Community Survey Five-Year Estimates,
Net Migration Patterns for U.S. Counties, County
Health Rankings, USDA Food Atlas, and USDA
Farm to School Database. Aggregate county-level
data from these sources could be used to test the
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Table 2. Resilient Food Systems Three-dimensional Matrix: Scale, Qualities, Time

Infrastructure Integration of
Modular Local self- (e.g., soil, water, Responsive Complementary Conservative natural eco- Periodic
connectivity organization increasing) redundancy diversity innovation logical systems transformation
Federal Cooperative VAPG, FMPP, NRCS support for BFRDP focused  Opportunity On-farm innova-  Workshops to Support for new
policy development LFPP, F2S imple- increasing assets on training a new workshops to tion trials of tools increase use of leader training in
system programs mented with (soil, water catch generation of encourage incorporating ecological ser-  farm and coop-
(RCDG)? planning funds  and conserve, farmers diversification of traditional vices (beneficial erative groups
for local projects equipment, crops and methods, tools uses, cover
fence) markets and products crops, MIG)
Regional Bridging contact Bring contacts Increasing Network recruits Accesses new Local traditions Wilderness Regular turnover
network maintained to all which facilitate  capability to new groups from markets, prac- celebrated while  reserves in governing
member groups local control improve local across region tices for farmer  new ideas maintained officials
infrastructure groups embraced
Community Facilitates Local firms Increasing infra-  Community Increased diver- Community em- Increasing area New and young
communication  encouraged, structure for maintains and sity dedicated to braces innovation of parks and leaders
between all outsiders must  services replaces all local heritage and new practices woodlands encouraged
members partner needed services as preserves
heritage
Group of Farmers trust Local ownership  Processing/ Group recruits Many different Variety of Support refuges New processing/
farmers and value other  of processing market equip- new members markets main- processing and local marketing
members of and marketing ment and tained for methods used as heritage systems and
group facilities growing products markets change  products products adopted
Farm and All systems on Local managers Farm assets, Family and Variety of sys- Farm uses old Wild refuges Kaizen (continu-
farm family farm are make land equipment, friends readyto tems (e.g.,,crop and new toolsto maintained on  ous improvement)
independent but decisions inventory help manage and livestock) produce heritage farm of farm systems
connected farm integrated and new products
Soils Feedback tight  Soils need few Soil health Soil systems, soil Diversity of soil  Soil systems Native flora, More systems for
btw soil and soil inputs to main-  increasing cover reproduce organisms, and  adapt to changing fauna, EM 1 soil organic
cover systems tain productivity selves plants main- conditions increasingly matter and topsoil
tained relied on depth
Water Water resource  Local water Water capture Water sources Multiple water Variety of water Water systems  New systems em-
and need have harvest meets increasing steady to sources available sources enhance ployed to harvest
tight feedback local need increasing developed/ wilderness and store local
maintained water
Person Bonding and Internal locus of Maintains equip- Heals quickly, Has variety of Changes Follows natural Regularly tries
bridging, social control ment, soil, water helps others approaches, approach when cycles, eats new patterns,
capital catchment learn attitudes need to seasonal foods breaks old habits

a8 RCDG=Rural Cooperative Development Grant program, VAPG=Value-Added Producer Grant program, FMPP=Farmers Market Promotion Program, LFPP=Local Food Promotion Program,
F2S=Farm to School, NRCS=Natural Resource Conservation Service, BFRDP=Beginning Farmer/Rancher Development Program, MIG=Management Intensive Grazing
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validity of the eight qualities of resilient systems by
integrating the nine case studies of resilient local
food systems in recalcitrant areas of the Southern
U.S. with previous frameworks or the qualities
espoused by other frameworks.

We are attempting to create quantitative
measures of each of the qualities and an overall
sustainability/resilience index. In our approach,
available data from every county in the 13 South-
ern states are united in an overall sustainability/
resilience index (SRI) that provides estimates of
sustainability/resilience for each county in the
South. These data are presented in draft form
online (Worstell, 2016), along with practical tips for
increasing resilience. We urge all other developers
of resilience frameworks and models to consider
quantification of their concepts to accompany their
case study efforts. Such quantification can permit
researchers to test whether their frameworks pre-
dict resilience. For example, Tsai, Wilson and
Rahman (2015) used some of the data sources
mentioned above to test resilience of rural counties
to the 2007-2008 Great Recession. Their depend-
ent variable, rebound in employment after the
recession, was highly correlated with their resilience
measures.

Relating SRI to Social Demographic Variables
As discussed above, ecological resilience avoids the
polarizing aspects of other perspectives on sustain-
ability with a measurable biological reality, the
amount of disturbance a system can take before it
dissolves without being able to reconstitute itself.
The resilient system survives, the nonresilient does
not. Ecological resilience assessment differs from
sustainability assessment in one basic area: resili-
ence assessments do not incorporate indicators
unless they are associated with the ability of a
system to withstand disturbance. An ultimate goal
of resilience measurement is a set of indicators of
the key qualities of ecological resilience across
scales and types of systems, including soils and
wildlife systems. Indicators of human social devel-
opment are not available at the scale of soil or field.
Furthermore, if we are to determine whether
sustainable and resilient local food systems contrib-
ute to broader goals of improving quality of life
and wellbeing (Food, Agriculture, Conservation,
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and Trade Act 101-624, 16 U.S. C. § 1603, 1990;
Toman, Lile, & King, 1998; Exec. Order No. 13,
693, 2015), a crucial proposition of sustainable
agriculture movements and policies, it is critical
that our theoretical and analytical frameworks not
confound them. Frameworks that incorporate all
desired outcomes in measures of resilience cannot
measute the contribution of the system to these
desired outcomes. Because of this, we intentionally
do not include traditional poverty or health
indicators. It is not because they are not part of
broader social resilience, but rather because we
want to be able to measure the extent to which
they are associated with the ecological indicators of
system resilience.

Approached from the standpoint of ecological
resilience, quantitative measures of sustainability/
resilience allow correlation of food system resili-
ence with the variety of social indicators included
in many traditional definitions of sustainability.
Such analyses show the relationship of resilience to
socially desirable characteristics that are only
indirectly reflected in the fundamental qualities of
resilience.

This approach enables examination of corre-
lations of quantitative measures of resilience (such
as our SRI) with measures of poverty, health,
population, and other human social demographic
variables. Determining the effect on such variables
is crucial to determining whether ecologically
resilient systems meet the quality of life or social
criteria established by the various definitions of
sustainability. We do have preliminary data (Green
& Worstell, in preparation) that show that indica-
tors of poverty appear highly negatively correlated
with our sustainability/resilience index. Others,
such as health indicators, are highly positively cot-
related. One tentative conclusion of these studies
being prepared for publication is that resilient sys-
tems, at least at the county level as measured by
SRI, generally are accompanied by low poverty and
high health outcomes. Some basic data is presented
in draft form online at Worstell and Grand (2016).

Other social demogtraphic variables such as
education level or population trends, though not
included in most definitions of sustainability, also
have interesting relationships to SRI. Correlations
of these various social demographic indicators with
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resilience are in preparation (Green & Worstell, in
preparation). We urge all other resilience analysts
to consider the relationships of health, poverty, and
other social-demographic variables as efforts to
quantify resilience. If low levels of poverty and
high levels of health outcomes atre correlated with
resilience, an ecological resilience approach to
sustainability may achieve the societal objectives of
sustainability while establishing roots in biological
and ecological sciences.

Conclusions

Living systems survive and thrive when their inte-
grated components work together to adapt and
transform in response to similar adaptation and
transformation of other complex adaptive systems.
Those that survive and thrive are called ecologically
resilient. Viewing sustainability from a resilience
petspective offers a means of reducing polarization
and solving wicked problems due to the simple and
observable definition of resilience. Defining and
measuring the qualities of resilient systems should
facilitate design and enhancement of similar
systems.

We have identified eight qualities consistently
shown in our case studies of uniquely resilient food
systems in conjunction with examination of six
prominent frameworks of ecological resilience.
Identifying these qualities of resilient food systems
was our first step toward a quantitative index of
sustainability and resilience. We are using the
resulting sustainability/resilience index to assess
and help entrepreneurs and other managers to
improve resilience at the community and farm
level. Our continuing mission is to refine the index
and our toolbox and extend it to various scales. We
seek a set of descriptive statements that apply to
multiple levels. For example, below is a set of
statements summarizing our findings with food
systems, but expressed at the community level by
substituting community for food system.

C: A resilient community is independent yet
tightly connected to other communities,
markets, and government policy systems.

L: A resilient community has many LSO
processing and marketing enterprises.

A: A resilient community accumulates
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reserves and physical infrastructure that
enable withstanding disturbance.

R: A resilient community establishes back-ups
and redundancy.

D: A resilient community has a diversity of
complementary enterprises.

I: A resilient community encourages regular
innovation that conserves the tried and
true qualities that built it.

E: A resilient community works with nature
to minimize imported manufactured
inputs, moving toward ecological
integration.

T: A resilient community embraces
disturbance and periodically transforms
itself.

The acronym CLARDIET expresses the eight
qualities consistently found in systems that last.
The eight qualities can also be expressed in a con-
ceptual model expressed as SRI = {(C, L, A, R, D,
I, E, T). Future research will define these qualities
and their relationships to better explain, predict,
and facilitate resilient sustainability.

Our framework lays a foundation for a virtu-
ally unlimited set of studies that will help increase
resilience to climate change, economic change,
technological change, political change, or any of a
vast set of potential disturbances of our social
agroecosystems. =
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Maple production is an important part of local
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income and as the basis for longstanding family
and community traditions. Like many other sectors
of the food system, maple production is vulnerable
to climate change because of its potential impacts
on forest type, tree health and vigor, and timing of
sap flow. Since maple producers depend on the
health of sugar maples for their livelihood and
cultural traditions, adapting to changes in maple
production will likely be necessary in the future and
will require planning. The goal of this study is to
assess the perceptions of maple producers and
engage them in the development of strategies for
adapting to the potential impacts of climate
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Results from this study have also been made available through
an online ESF report (see Kuehn, Chase, Sharkey, & Powers,
2016).
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change. The mixed methods research approach for
this study included interviews and a survey of
maple producers in the Northern Forest region of
New York and Vermont. Results indicate that
more than half of the maple producers who
responded to the survey expressed concerns about
climate change, and more than two-thirds had
already made or were planning to make modifica-
tions to their businesses. Two factors that were
identified as most important to respondents when
assessing adaptability to climate change are resili-
ency of the maple producers’ sugar bush and the
producers’ ability to adopt new technologies. These
findings are not just relevant for maple production;
they have important implications for climate
change adaptation of food systems.

Keywords
Adaptability; Climate Change; Demographics;
Business Characteristics; Maple Production

Introduction
Maple production is an important part of local
food systems in the Northeastern United States
and Canada, where it is a longstanding cultural
tradition as well as a source of income for family-
based businesses. Vermont and New York are the
two highest maple-producing states in the U.S.
(U.S. Department of Agriculture, National Agricul-
ture Statistics Service [USDA
NASS], 2017). The Northern
Forest (NF) region of these

Climate change is expected to impact the entire
food system (Miller et al., 2013), and maple pro-
duction is no exception. Predictions of climate
change impacts regarding levels of sap production
from maple trees vary, with some models suggest-
ing that the season will be shorter in the North-
eastern U.S., and others that the season will start
significantly earlier (Skinner, DeGaetano, &
Chabot, 2010). Skinner et al. indicate that the
number of days on which sap flows from maples
will not change through 2100; however, maple
production business owners will need to collect sap
eatlier in the season to “maximize the number of
sapflow days” (2010, p. 685). Climate data for the
northeast indicate that the sugaring season has
shortened by about 10% over the past 40 years
(Global Warming Mountaintop “Summit,” 2007).
Changes in precipitation and temperature are
forecasted to create shifts in forest type from sugar
maple to oak-hickory-pine in the next 50 to 100
years (Global Warning Mountaintop “Summit,” 2007).
Maples stressed by climate change may be more
susceptible to invasive pests and diseases, further
reducing their vigor (Wilmot, 2012).

Because maple producers depend on the health
of sugar maples for their economic well-being and
as the foundation of family and community tradi-
tions, adapting to and planning for changes in
maple production will likely be necessary in the

Figure 1. Northern Forest Region of NY and Vermont

states (Figure 1) is home to
over 1,000 commercial maple
production operations,
primarily small businesses
that depend on maple
products (e.g., maple syrup
and sugar) as a source of
revenue. Many of these
businesses have been in
operation for decades (even
generations), and there is
substantial potential to
expand maple production in
several states in the Northeast
and Midwest in the future

St. Lawrence

Franklin

New York

(Farrell & Chabot, 2012).
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future. Past research indicates that understanding
the factors, including perceptions of climate
change, that affect the ability of producers to adapt
to change is essential (Jemison, Hall, Welcomer, &
Haskell, 2014; Ogalleh, Vogl, & Hauser, 2013). A
range of views exist on climate change in the
United States, from those who believe action must
be taken to reduce carbon emissions, to those who
do not believe climate change is occurring. Ten
percent of the general public does not believe the
climate is changing and is opposed to actions that
address climate change through adaptation or miti-
gation (Chase & Grubinger, 2014; Leiserowitz,
Maibach, Roser-Renouf, & Hmielowski, 2012). A
survey of farmers in Iowa found similar results: 5%
of the respondents did not believe in climate
change and did not wish to address climate change
(Arbuckle, 2011). To date, no studies have assessed
maple producers’ beliefs about climate change,
their ability to adapt to change, or the mechanisms
in place within their families, communities, and
industry to plan for change. This study seeks to
provide a better understanding of these beliefs for
maple producers in the Northern Forest Region of
New York and Vermont.

The goal of this study is to identify strategies
that help maple producers plan for and adapt to
the potential impacts from climate change. In order
to accomplish this goal, the objective is to identify
the elements influencing the ability of businesses to
adapt to climate change. We hypothesize that there
will be significant relationships among business
characteristics, demographics, perceptions con-
cerning climate change, and producers' perceptions
of their ability to adapt to climate change; we use a
path analysis to identify significant relationships.
While this research focuses on maple production,
the methods and results have broad implications
for other sectors of agriculture and food systems.

Literature Review

Adaptability is a business’s ability to respond tech-
nologically to change, to be flexible in terms of its
customer base (i.e., its market focus), and to have a
management structure that can respond to change
(Tuominen, Rajala, & Méller, 2004). According to
Walker and Ruekert (1987), a high degree of
adaptability in a business is essential since firms
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unable to adapt and innovate often fail. Resiliency
(i.e., “the capacity of a system to absorb distur-
bance and reorganize while retaining essentially the
same function” [Folke, Carpenter, Walker,
Scheftfer, Chapin, & Rockstrom, 2010, p. 3]) is
important to business adaptability since it can
determine how quickly businesses “bounce back”
from catastrophic events such as severe weather.
Research on small-business resilience during an
economic downturn suggests that firms with high
levels of adaptability and flexibility are more likely
to be successful (Smallbone, Deakins, Battisti, &
Kitching, 2012). For maple producers, resoutce-
base resiliency (i.e., how quickly a maple forest or
“sugar bush” can recover from catastrophic events)
and flexibility in management and customer base
are likely crucial to the long-term success of the
business.

Adapting to the changing climate is a challenge
for small businesses, particulatly those as important
to the traditions and economy of the Northern
Forest Region as maple producers. Previous studies
have used “adaptability scales” to measure (on a
five-point scale) business owners’ perceptions of
their businesses’ level of adaptability (Lansberg &
Astrachan, 1994; Tuominen et al., 2004). This
study uses this type of scale to study maple pro-
ducers’ perceptions concerning adaptability to
climate change. Four components of adaptability
are considered: customer base, management,
technology, and resource base.

In addition to the components of adaptability,
an understanding is needed of demographic, busi-
ness, and social system (i.e., connections between
individual businesses and family, community, and
industry) characteristics. Previous studies have
shown that the owners of small, family-based
businesses, such as maple production businesses,
need more than basic management and marketing
skills to be successful. Eberle, Milliman, Peterson,
and Rendleman (2004) found (for the dairy indus-
try) that understanding family and community
relationships is critical for successful transitions in
times of uncertainty. Davis and Stearn (1981)
emphasize the importance of being able to
differentiate between business operations and
family dynamics, since the two are often closely
integrated in family-based businesses. Bjornberg
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and Nicholson (2007) found that family businesses
are dependent upon the ability of the family
running the business to work effectively together
and to adapt to change.

Because of the importance of family dynamics
to business success, it is essential that these ele-
ments also be considered for maple producers. In
addition, business success has been linked to man-
agers’ knowledge and perceptions of new technol-
ogies, demographics (education and age), business
characteristics (e.g., firm size [Peltier, Zhao, &
Schibrowsky, 2012]), business-related experience
(Richbell, Watts, & Wardle, 2000), and the exist-
ence of a written business plan (Rue & Ibrahim,
1998). In order to provide a comprehensive under-
standing of business adaptability, this study inte-
grates these elements as well as measures of
adaptability in its theoretical framework (Figure 2).

Applied Research Methods

This study was composed of two components:

interviews with a sample of maple producers, and a
survey of all identified maple producers in the
Northern Forest region of New York and Vermont
(Figure 1). Information from online sources (e.g.,
New York State Maple Producers Association
(INYSMPA), the Vermont Maple Sugar Makers
Association (VMSMA), and business websites) and
from the University of Vermont Extension pro-
gram was used to create a contact list for all known
maple producers in the Northern Forest Region of
New York and Vermont.

Fourteen telephone interviews were conducted
with 15 maple producers in the Northern Forest
region of New York and Vermont in 2014 and
2015 (one interview was conducted with two busi-
ness partners). The list of key contacts was used to
randomly select producers for interviews. Inter-
views were scheduled by sending out e-mail
requests. Interviews were recorded (with
interviewee permission) with an Olympus DS-5000
digital voice recorder and transcribed using Dragon

Figure 2. Business Adaptability Model Related to the Potential Impacts of Climate Change (CC)

on Maple Production Businesses

Demographics:

Age
Gender*

Income

Education
Number adults in houshold
Number kids in household

Business characteristics:
Years of sap collection on property
Number of taps

Product diversity

Service diversity

Diversity of labor
Marketing diversity
Association memberships

Business plan in place*

!

Beliefs about CC:

Cﬁgglzgfgz e Production
Forest 8 Business operations
orests Maple health

Dependence: Connec.tions: Management
Income Family Technology
Recreational Community Customer base

Social

Potential
Adaptability to
CcC

Adaptability:

Association

Resource base

Note: An asterisk indicates that the item was not included in the final analysis.

Source: Kuehn, Chase, Sharkey, & Powers, 2016.
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Dictate 4.0 software (Nuance Communications,
2014). Interviews ranged in length from 16 to 45
minutes.

The interview guide included questions about
maple producers’ perceptions of climate change,
the characteristics and structure of their businesses,
their businesses’ products and services, the use of
up-to-date technology, and the adaptability (i.e.,
resiliency) of their sugar bush. Interview questions
related to adaptability, dependence, and connec-
tions (Table 1) were identified from Bélanger,
Vanasse, Parent, Allard, & Pellerin (2015);
Bjornberg and Nicholson (2007); Ebetle et al.
(2004); Peltier et al. (2012); Tuominen et al. (2004);
and Walker and Brown (2004). Questions regarding
business characteristics and maple production were
derived from an interview guide provided by Dr.
Brenda Murphy of Wilfred Laurier University,
Ontario, Canada. The interviews were structured
so that the most contentious subjects (i.e., percep-
tions of climate change and how maple producers
deal with change) were addressed only after rap-
port had been built between the interviewer and
interviewee. Comments expressed by interviewees
were transcribed verbatim. These transcriptions
were then used to identify concepts relevant to
interviewees’ perceptions of climate change and the
elements influencing their business’ ability to adapt
to change (Figure 2).

Interview data were analyzed by the first and
third authors for reoccurring concepts related to
the themes identified through literature review
(Table 1). In addition, grounded theory techniques
(Creswell, 2009) were used to identify themes pre-
viously unidentified for business owners’ percep-
tions of climate change (e.g., beliefs concerning
climate change, knowledge of climate change and
of forests, and adaptability of the resource base
(i.e., sugar bush resiliency; see Table 1). We iden-
tified the number of respondents indicating each
concept within each theme. Intercoder agreement
(i.e., cross-checking concepts identified by two
different researchers [Creswell, 2009]) was calcu-
lated for each concept using ReCal online software
(http://dfreelon.org/utils /recalfront/) (Freelon,
2010). An intercoder agreement percentage of 80%
is usually considered an adequate indication of
consistency of the data (Miles & Huberman, 1994);
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however, since the closest percentage to 80% that
could be obtained mathematically based on the
number of interviews in this study was 79%, this
percentage was considered an adequate indication
of intercoder agreement.

The themes confirmed and/or identified
through analysis of the interview data were used to
write a questionnaire for the mail and online sutvey
(Table 1). The questionnaire included questions
related to the characteristics of respondents’ busi-
nesses; respondents’ demographic characteristics;
their knowledge of climate change and north-
eastern forests; their beliefs related climate change;
their dependence on their business for economic,
recreational, and social reasons; the connection of
their business to family, community, and the maple
production industry; perceived adaptability of their
business with regard to management, technology,
customer base, and resource base (i.e., sugar bush
resiliency); and potential adaptability to climate
change (Figure 2). Questions were in multiple
choice, fill-in-the-blank, and five-point scale for-
mats. For questions related to the perceptions of
maple producers, the questionnaire used a scale
ranging from -2 (strongly disagree) to 0 (neutral) to
2 (strongly agree). Lists of services and marketing
and promotion techniques were also included on
the questionnaire. “Diversity of services provided”
was calculated as the sum of all services identified
on the questionnaire; “diversity of marketing” was
calculated as the sum of all marketing and/or
promotion techniques implemented by the
respondent.

The survey was conducted by mail and online
in the fall of 2015 using a modified tailored design
method (Dillman, 2007). We distributed four mail-
ings of the questionnaire to the 1,322 maple pro-
ducers identified in the Northern Forest Region of
New York and Vermont via first-class mail. The
first and third mailings contained a cover letter, full
questionnaire, and postage-paid return envelope;
the second and fourth mailings were reminder
postcards. An identical online version of the ques-
tionnaire was provided using SurveyMonkey (San
Mateo, CA) for those respondents who prefer
submitting responses via the Internet. A link for
the online survey was included in the questionnaire
mailings; respondents were required to enter a
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number from the back of their mailed question-
naire to participate in the online version.

Following completion of the full survey, a
short, one-page survey was mailed to all of the
maple producers who did not respond to the full
survey. Comparisons were made between the
respondents to the full and to the short surveys to
identify any significant differences (p<0.05) in a
few important variables. Finding a significant
difference between the two groups could indicate
that the population of maple producers is
somehow different than the group of individuals
who responded to the full survey.

Data were entered into PASW Statistics ver-
sion 18.0 (SPSS, Inc.). Following data entry, a con-
firmatory factor analysis was conducted using EQS
6.1 software (Bentler, 2010) to confirm the
arrangement of variables into factors (Hair, Ander-
son, Tatham, & Black, 1998). Because some vari-
ables were written on the survey “in the negative”
or opposite of how other variable statements were
written, these variables were reverse coded before
the factor analysis was conducted. The variable
means for the reverse-coded questions shown in
the tables in Appendices A and B do not show the
reverse coding (i.e., the means of the actual
responses are included in each table); however, the
factor means shown in these tables were calculated
using the reverse-coded data. For the confirmatory
factor analyses, a root mean square error of
approximation (RMSEA) of less than 0.05 (Byrne,
2000, p. 100) and a comparative fit index (CFI) of
“close to 0.95” (Byrne, 20006, p. 97) were used to
identify adequate fit of the variables into factors.
The reliability of factors was checked by calculating
the Cronbach’s alpha. Alphas above 0.7 are
considered to have good consistency and can be
used for statistical analyses such as path analysis
(Hair et al.,, 1998). Following these tests, the
responses for the questions composing each factor
were averaged together for each respondent,
creating the summated scales used in the path
analysis (Hair et al., 1998). The summated scales
for all respondents were then averaged to identify
the overall factor means for all respondents
reported in tables in Appendices A through D.

A path analysis was used to identify significant
relationships (p < 0.05) among the factors (the
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relationships tested are indicated with arrows in
Figure 2). Variables related to demographics (e.g.,
age, years of education) and business characteristics
(e.g., number of taps or holes put in the trees to
extract the sap) were also included. The path analy-
sis utilized robust methods as suggested by Byrne
(20006); good fit was attained when the CFI was
near 0.95, the RMSEA was less than 0.05, and the
Satorra-Bentler chi square reached a p-value of
greater than 0.05 (Byrne, 2000).

Results

Interviews

Fourteen in-depth telephone interviews were con-
ducted with maple producers after obtaining inter-
viewee permission. Eight interviews were with
New York producers and six were with Vermont
producers; one interview included both owners of
the business. Seventy-two percent of the interview-
ees thought climate change was occurring; two
respondents indicated that climate change has been
accelerated by humans, two had no clear idea about
climate change, and one considered it to be a
political and marketing ploy (Shatkey, Kuehn, &
Chase, 2015).

Themes related to business management and
climate change were identified from previous litera-
ture and from the interviews. “Knowledge of
climate change” and “knowledge of forests in the
northeast” were two of the constructs identified
from interview results (Table 1). Knowledge of
climate change was indicated by interviewees’” com-
ments concerning the “slow global warming of the
world” (indicated by 36% of respondents; inter-
coder reliability ICR)=93%), “extreme or odd
weather patterns” (50%; ICR=86%), and “warmer
weather, less snow, early spring” (29%; ICR=86%).

Interviewee #8 (male, in business 5 years):
“The ocean temperatures are changing, and
the ocean temperatures and the currents are
actually what dictates weather patterns
everywhere else. So as the ice caps melt, the
water gets warmer, which is what creates the
wind, and the wind actually dictates how the
whole atmosphere revolves and conducts
itself. So yes, the climate is changing.”
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Table 1. Themes Used to Write the Mail and Online Survey

Themes

Source

Knowledge of climate change

Interview results

Knowledge of forests

Interview results

Beliefs about impacts of climate change on production

Interview results

Beliefs about impacts of climate change on business operations

Interview results

Beliefs about impacts of climate change on maple health

Interview results

Dependence on maple production for income

Walker & Brown, 2004; Interview results

Dependence on maple production for recreational purposes

Interview results

Dependence on maple production for social purposes

Bélanger et al., 2015; Walker & Brown, 2004;
Interview results

Connections of business to family

Eberle et al., 2004; Interview results

Connections of business to community

Eberle et al., 2004; Interview results

Connections of business to industry

Eberle et al., 2004; Interview results

Adaptability of business in management

Bjornberg & Nicholson, 2007; Tuominen, et al., 2004;
Interview results

Adaptability of business in technology

Peltier, Zhao, & Schibrowsky, 2012; Tuominen, et al.,
2004; Interview results

Adaptability of business in customer base

Tuominen, et al., 2004; Interview results

Adaptability of resource base (i.e., sugar bush resiliency)

Interview results

Ability of business to adapt to climate change

Interview results

Knowledge of forests was indicated by inter-
viewees discussing the potential reduction of
maples in forests in the southern portion of the
sugar maple range (21% of interviewees; ICR=
93%), as well as the observation that maples on
north-facing slopes might do better as tempera-
tures increase (14%; ICR=86%).

Interviewee #14 (male, in business 10 years):
“I think that some producers may see an
effect if they have a southetly aspect slope
on their sugar bush. But if they have a
northerly aspect slope, like I do, it may take
longer for those effects to impact their
business.”

Three belief-related themes concerning climate
change were identified from the interviews: pro-
duction, business operations, and maple health.
Fifty percent of interviewees indicated beliefs
concerning production by indicating that there
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would be an impact on production levels in the
future due to climate change ICR=86%); 57%
believed that this impact would not occur in their
lifetime (ICR=86%).

Interviewee #14 (male, in business 25 years):
“Looking forward 100 years, if the tempera-
tures are steadily increasing, we will see
declines in maple syrup production.”

Beliefs concerning business operations were
mainly related to changes made to operations such
as tapping trees earlier (43% of interviewees; ICR=
79%) and being flexible about when tapping begins
(21%; ICR=79%).

Interviewee #13 (male, in business 4 years):
“The big things are in terms of when to tap
the trees....When the season begins to how
the sap is flowing. I think that's being affected
by changing temperatures in the climate.”
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Beliefs concerning maple health were indicated
by comments about the future health and vigor of
maple trees due to potential impacts from climate
change. Thirty-six percent of interviewees dis-
cussed changes they thought would occur in maple
forests due to climate change. Five (36%) indicated
that maples would no longer be able to thrive due
to the warmer weather conditions (ICR=79%).

Interviewee #1 (male, in business 1 yeat):
“If it gets hotter and drier it will affect
species that can’t adjust to the extreme
conditions. And I don’t know enough about
our species to know which ones will be
affected most, but obviously maple is the
one that is closest to home and the species
that we will watch the most.”

Four interviewees (29%) indicated that the
changing temperatures could encourage the spread
of invasive species and tree diseases (ICR=86%).

Interviewee #13 (male, in business 4 years):
“As for the health of the maple trees, I do
worty about changing temperatures and how
that’ll affect the winters here, and potentially
new invasives that are going to affect my
maple trees and new diseases.”

Three themes were identified concerning the
interviewees’ “dependence” on their business for
financial, recreational, and social purposes. All
interviewees indicated that they use their syrup
within their family and to give to friends (ICR=
100%); 79% use their maple business as a supple-
mental source of income (ICR=79%).

Interviewee #2 (male, in business 17 years):
“It’s a nice additional source of income. It
helps us pay our taxes, and also gives us a
bit of spending money.”

“Recreational dependence” was indicated
when interviewees mentioned that they liked being
outdoors (21% of interviewees; ICR=93%), the
physical exercise involved with being out in their
maple forest or “sugar bush” (29%; ICR=86%),
that maple production was a hobby for them (36%;
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ICR=79%), and/or that they “love” or enjoy
making syrup (43%; ICR=79%).

Interview #10 (male, in business 4 years):
“It’s a healthy activity to produce it, and we
enjoy it because of that. I think that’s the
simplest answer.”

“Social dependence” was shown when inter-
viewees discussed socializing with other business
owners or with customers (14%; ICR=100%), and
that maple production was “in their blood” or an
important part of their heritage (36%; ICR=93%).

Interviewee #8 (male, in business 5 years):
“Well, of course you’ve got to make money,
but I’'m not really doing it for the money,
because I'm never going to get rich doing
this. I guess it’s just one of those things that
you have in your blood.”

Three themes related to “connections” of the
interviewee and his or her business to family, com-
munity, and the maple industry were identified in
the literature and confirmed through the intet-
views. “Connections to family”” were shown by the
integration of family members into the production
process. Seventy-nine percent of interviewees
indicated that their spouse or significant other was
either an employee or partner in their production
business (ICR=100%); 21% indicated that their
children or grandchildren help during sugaring
season (ICR=86%). Five businesses (41%; ICR=
86%) indicated that their business has been passed
down through the generations.

“Connections to community” were identified
by the interviewees’ involvement in community-
based events, farmers markets, and open houses
(64% of interviewees; ICR=93%); 29% indicated
that they did not have a strong connection to their
community for business purposes (ICR=100%).

Interviewee #4 (female, 20 years in busi-
ness): “It’s really made us be more active in
the local community as a small business.
We’re part of the chamber of commerce and
actively involved in the local community
thanks in large part to our maple business.”
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“Connections to the maple industry” were
primarily shown by involvement in maple pro-
ducers associations; 93% of interviewees indicated
that they are members of a maple producers
association (ICR=93%).

Interviewee #9 (male, in business 30 years):
“I do a lot of work with the state association
working with government officials and
things like that.”

Interviewees felt that association involvement
was important because it kept them up-to-date on
the industry (36%; ICR=86%), provided opportu-
nities for networking with other producers at con-
ferences and association meetings (50%; ICR=
79%), and provided important promotional tools
(36%0; ICR=79%).

Three themes identified through literature
review were confirmed through the interviews in
relation to “adaptability” in management, technol-
ogy, and customer base; a fourth theme, “adapta-
bility of the resource base,” was identified through
analysis of the interview data (Table 1). “Adapta-
bility in management” was shown through the
flexibility of maple producers with regard to
decision-making. Seventy-nine percent of the
interviewees had businesses that were adaptable
with regard to management because all decision-
making was done either by themselves or in con-
junction with their spouse (ICR=79%). Decisions
were also made by 29% of interviewees based on
input from professionals such as accountants,
Cooperative Extension agents, and foresters
(ICR=93%). The family-based system used by
most producers seemed to provide further adapta-
bility in that if an employee quit or was unavailable
during sugaring season, family members or the
owner would complete the needed tasks (86%;
ICR=86%).

Interviewee #4 (male, lifelong involvement
in business): “That actually did happen a few
years back. My wife’s father was really sick
and she had to fly out to take care of him
during production season. When that
happened, my parents came to the farm and
helped pick up some slack.”
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“Adaptability in technology” was expressed by
interviewees when they discussed the adoption of
new sugaring technology. Thirty-six percent of
interviewees indicated that they have already
installed new technologies to adapt to climate
change (ICR=93%), while 29% indicated that they
plan to do so in the future ICR=86%). The major-
ity of owners (79%) indicated that the financial
expenses associated with adopting new technolo-
gles influences their adoption to some degree
(ICR=79%); 29% indicated that they need to see a
relatively quick return on investment to make the
adoption of new technologies feasible ICR=86%).
Only two interviewees indicated that nothing stops
them from adopting new technologies; both were

the owners of larger businesses with high profit
margins (ICR=100%).

Interviewee #4 (male, lifelong involvement in
business): “It’s really all about the numbers
and how fast it will get a return on our invest-
ment. So we just sit down with a calculator
and crunch the numbers. If we think we can
make our money back say, in five years, then
we might move forward with buying new
equipment or something like that.”

“Adaptability in customer base” was related to
the diversity of visitor markets served by interview-
ees, and the geographic breadth of the customer
base. Thirty-six percent of interviewees served local
customers only (i.e., customers within the immedi-
ate geographic region of the maple production
business; ICR=100%); 57% served local customers
as well as customers from elsewhere in the state
and out-of-state ICR=93%). Only one interviewee
sold products via the Internet.

Finally, “adaptability of the resource base” was
identified through the interviewees’ perspectives on
how they would react if severe damage to their
sugar bush occurred due to a catastrophic event.
Twenty-nine percent indicated that they would
harvest timber if needed to generate income (ICR=
93%), 21% would replace sap lines as quickly as
possible ICR=79%), and 36% would buy sap from
other producers (ICR=86%). Many of the actions
indicated by interviewees indicated the limited
resiliency of the sugar bush itself.
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Interviewee #2 (male, in business 17 years):
“There was a bad windstorm back in *98,
and it put us out of business for a year. We
lost a lot of customers during that year, but
we bought more sap and tried to keep as
many customers as possible.”

Mail Survey

Response Rate

The full survey was mailed to 1,322 businesses in
the Northern Forest Region of Vermont and New
York. Undeliverable addresses, deceased indivi-
duals, and noncommercial maple producers were
removed from the contact list, leaving a qualified
sample of 1,011 maple producers. Of this qualified
sample, 269 maple producers returned a completed
questionnaire for a response rate of 27%. Of the
usable questionnaires (IN=264), 86 were completed
by New York producers and 178 by Vermont
producers (Kuehn et al., 2016).

A short survey was sent to the 742 individuals
who did not respond to the full survey; 70 maple
producers returned this short survey. Comparisons
between responses to the full and short surveys
revealed no significant differences (p=<0.05)
between full survey and short survey responses to
questions concerning number of taps, willingness
to make business changes, having the financial
resources necessatry to adopt new technologies,
catering to diverse clientele, and having back-up
strategies in place to deal with sugar bush (i.e.,
resource base) damage. The age and years of
education of respondents were also compared; no
significant differences were found, indicating that
the respondents to the full survey are likely repre-
sentative of maple producers in the Northern
Forest region (Kuehn et al., 2016).

Demographics

The age of respondents ranged from 18 to 88, and
the average respondent was 61 years of age (n=
261). The average respondent had 14.5 years of
education (includes 12 years for high school; 7=
249). Most (94%) were male (#=261). Nearly half
of the respondents had an annual household
income between US$26,000 and US$75,999.
Eighty-seven percent of respondent households
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were home to two or more adults; 19% of house-
holds had at least one child (»=261; Kuehn et al.,
2010).

Business Characteristics

Maple syrup had been produced on the land of
respondents for an average of 82 years in NY and
VT combined (an average of 51 years in NY and
97 years in Vermont; #=256). Producers in NY had
an average of 2,576 taps in 2014, and had added an
average of 681 taps between 2010 and 2014 (#»=806);
Vermont producers averaged 4,876 taps, adding an
average of 1,470 taps in the same five-year period
(7=175). The average producer made 1,337 gallons
(5,062 liters) of syrup in 2014 (#=248); the maxi-
mum amount produced by a single producer was
32,500 gallons (123,026 liters). Most respondents
(91%) did not have a written business plan in place,
although 5% indicated that they were currently
writing one (#=255; Kuehn et al., 2016).

Diversity in Products, Services, and Marketing

and Promotions

Although all the maple producers surveyed provide
maple syrup, 36% of respondents provide other
products as well. Maple cream, maple candy, and
maple granulated sugar were the products most
commonly mentioned by respondents. Eighty-one
percent of respondents sell only maple products;
13% sell maple products plus one non-maple
product, and 6% sell maple products plus two or
more non-maple products (#=258; Kuehn et al.,
2016).

Sixty-one percent of maple producers offer at
least one type of service, the most common being
tours of their maple production facility and/or
sugar bush, an “open house” during Maple Week-
end (state-sponsored events used to promote
maple production businesses in both states), and
programs for school groups. Twenty-four percent
of respondents offer one type of service, 11% offer
two different services, 15% offer three to four
services, and 11% offer five or more services. The
mean number of services offered by respondents
was 1.6, with a median of 1.0 (#»=254; Kuchn et al,,
2010).

About one-quarter of businesses do not use
any form of marketing or promotion; the
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remaining 74% of respondents use diverse promo-
tional approaches, including word-of-mouth, a
sign outside their business, business cards, listings
on maple producers association websites, their
own business website, and Facebook. Of those
respondents who promote their business, 39% use
only one form of promotion, 20% use two forms,
14% use three forms, and the remaining 27% use
four or more forms. The mean number of
promotional approaches implemented by
respondents was 2.1, with a median of 1.0 (#=256;
Kuehn et al., 2016).

Factors Related to Perceptions of Climate Change

Knowledge of climate change and forests

Respondents were asked to rate their knowledge of
climate change and of forests in the northeast on a
scale of -2 (strongly disagree) to 0 (neutral) to 2
(strongly agree). For “knowledge of climate
change,” the average respondent had a mean of
0.3, indicating weak agreement with statements
related to perceived knowledge of climate change
(Appendix A). The mean for “knowledge of
forests” was slightly higher (M=0.43; Kuehn et al.,
2016).

Beliefs concerning potential impacts from climate change
Three beliefs concerning the potential impacts of
climate change on maple production, business
operations, and maple tree health were examined.
The first, “beliefs concerning impacts on produc-
tion,” had a negative and moderately strong mean
(M=-0.62; Appendix A), indicating that the
average respondent believes that climate change
may cause a reduction in sap production in the
future. The second belief factor concerning
impacts on business operations had a moderately
strong and negative mean of —0.7, indicating that
respondents (on average) believe that maple
producers may need to change how they operate in
the future because of climate change. The third
belief concerning impacts on maple health also had
a strong, negative mean (M=-0.9), suggesting that
respondents (on average) believe that climate
change will harm maple health in the future
(Kuehn et al., 2016).
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Dependence of maple producers on their business

Three different factors were calculated concerning
the dependence of maple producers on their
business. The first, dependence on the income
from maple production (i.e., “income depend-
ence”), had a moderately weak mean of —0.46
(Appendix B). This result suggests that the average
respondent likely has sources of income other than
maple production. The second factor, “recreational
dependence,” had a moderately high mean of 1.0;
the average respondent may rely on maple produc-
tion for getting them outdoors and for physical
exercise. The third factor, “social dependence,”
had a moderate mean of 0.46; the average respond-
ent does appear to rely on maple production to a
small extent for social reasons such as interacting
with friends and family, attending social events,
and carrying on cultural traditions. The mean for
one variable included in this social dependence
factor was high (i.c., “Maple production is impoz-
tant because it is part of my heritage and/or family
traditions;” M=0.87), indicating a strong heritage-
based connection between the average respondent
and their production business (Kuehn et al., 2016).

Connections of maple production businesses with

Sfamily, community, and business associations

Three factors were calculated concerning the con-
nections of maple production businesses (Appen-
dix C). The first, “connections between business
and family,” had a mean of 0.4, suggesting that the
average respondent perceives a moderate connec-
tion between their business and family. The second
factor, “connections of business with community,”
had a moderate and negative mean of —0.6; the
average respondent does not appear to rely on their
community for organizing events, networking
opportunities, and promotions. The third factor,
“connections between business and associations,”
focused on relationships between respondents and
industry-based organizations such as maple produ-
cer associations. This factor had a moderate and
positive mean (M=0.4), indicating that the average
maple producer has a moderate connection with
his or her association for promotions and
networking overall. However, the variable “I
greatly depend on a maple producers association
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for up-to-date information about maple produc-
tion” had a strong mean (0.85); this information-
providing aspect of associations appears to be
important to the average producer (Kuehn et al.,
2010).

Business adaptability

Four factors were related to business adaptability
(Appendix D). “Adaptability of management”
concerned the perceived willingness and ability of
respondents and their employees to plan ahead and
quickly make decisions. The mean for this factor
was 0.81, indicating that the average respondent
had a strong and positive perception of their man-
agement adaptability. The second factor, “adapta-
bility of technology,” had a relatively weak mean of
0.23; the average respondent may not always have
the finances and ability to keep up-to-date with
new maple production technologies. The third
factor, “adaptability of customer base,” had a
moderate mean of 0.40. Although the clientele base
of the average respondent is perceived as only
moderately diverse with regard to selling to retail,
individuals, and families (M=0.47), respondents
perceived the diversity of locations where
customers reside (i.e., in-state and out-of-state) as
high (M=0.84; Kuehn et al., 20106). The fourth
factor, “adaptability of the resource base,” had a
negative and moderate mean (—0.50), suggesting
that the average maple producer does not have
back-up options in place for periods of low
production or catastrophic events affecting their
sugar bush (Kuehn et al.,, 2016).

Potential adaptability to climate change

This factor focused on producers’ perceptions of
their business to potentially adapt to climate
change in the future with regard to labor, technol-
ogy, customer base, and resource base (i.e., sugar
bush; Appendix D). The slightly negative mean
(M=-0.22) suggests that the average respondent
does not perceive (at this time) that their business
will be able to easily adapt to climate change.
Adaptability of the resource base may be of
particular concern to respondents since the average
respondent most strongly disagreed (M=-0.49)
with the variable “If any severe damage to my
sugar bush occurred due to climate change, my
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business could quickly change how it collects
and/or obtains sap.”

Path Model

A path analysis using robust techniques was con-
ducted to identify the significant (»<0.05) relation-
ships among the factors shown in the tables in
Appendices A through D, as well as demographic
and business characteristics (Figure 3). Prior to the
path analysis, respondents missing data for any of
the independent or dependent variables were
removed from the database, leaving a sample of
#=170. Thirty-seven separate models were run
during the analysis; duting each step in the process,
factors and variables that were not significant were
removed from the model.

In the first step of analysis (Figure 3), one
factor (knowledge of forests) was identified as
significantly related to perceptions of adaptability
of business to climate change (i.e., dependent
variable; S-Bx? (1)=60.043, p<.001, CFI=.337,
RMSEA=.591). In step two, relationships between
belief-related factors and the dependent variable
were added; only one belief factor was significant
(i.e., beliefs concerning the impacts of climate
change on production; S-Bx? (6)=142.167, p<.001,
CFI=.162, RMSEA=.366). In step three, factors
related to the “dependence” of the producer on
maple production for income, recreation, and
social purposes were added. Both the income
dependence and social dependence factors were
identified as significant, and model fit improved (§-
Bx? (10)=18.627, p=0.045, CF1=.764, RMSEA=
.071). In step 4, the factors related to “connec-
tions” of the business to family, community, and
association were included; only connections with
the community were found to be significant (5-Bx?
(21)=117.982, p<0.001, CF1=.249, RMSEA=.165).
In step 5, the “adaptability” factors were added
(Figure 4). Although the factors of adaptability of
management, technology, and resource base were
found to be significant, several factors (income
dependence, social dependence, and connections
to community) were identified as no longer signifi-
cant and were removed from the model (§-Bx°
(28)=148.621, p<0.001, CFI=.519, RMSEA=.160).

Demographic and experiential characteristics
were tested for both direct relationships with the
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Figure 3. Step-by-Step Process Used to Conduct the Path Analysis
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dependent variable and indirect relationships medi-
ated by the significant factors identified in steps 1
through 5; none had significant direct relationships
with perceived ability to adapt to climate change,
but seven did have significant indirect relationships
(i.e., education, number of children in household,
diversity of services, age, income, number of taps,
and diversity of marketing; S-Bx? (61)=249.449,
$<0.001, CFI=.555, RMSEA=.135). Results of a
LaGrange Multiplier test revealed potential
relationships among the mediating factors; these
relationships were added to the model (§-Bx?
(58)=196.380, p<0.001, CF1=.673, RMSEA=.119).
Relationships between exogenous variables were
added in step 8; model fit improved significantly
($-Bx? (54)=73.369, p=0.041, CF1=.954,
RMSEA=.0.046). Because the Satorra-Bentler chi
square results were not yet showing adequate fit,
additional analyses were run to test for
improvement in model fit upon removal of each
exogenous variable. Model fit was shown to
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improve when “income” was removed (S-Bx?
(47)=58.676, p=.118, CFI=.970, RMSEA=.038).
Although Wald test results indicated that no
parameters needed to be dropped from the model,
LaGrange multiplier test results indicated the
existence of a significant relationship between
beliefs concerning production and adaptability in
technology. The addition of this relationship
resulted in the final model (Figure 4; S-Bx?
(46)=54.832, p=.174, CF1=.977, RMSEA=.034).

Discussion

This study employed a mixed-methods approach
comprising interviews with maple producers and a
mail/online survey to study the relationships
affecting respondents’ perceived adaptability to
climate change in the maple production industry.
The interviews revealed themes not previously
identified in the literature, thus enabling a compre-
hensive examination of business adaptability for
this specific industry, with general implications for
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Figure 4. Path Analysis Model

Standardized parameter estimates are given above one-way arrows; correlations are given near two-way arrows.

Years of Education 0.266

Knowledge of

northeastern

0.150 forests
Number of kids in
the household
0.189
-0.418 0124
0.168
-0.255 Adaptability in
Age management
0.463
Potential
0.192 adaptability to
climate change
0.415
0.181 o |
Number of taps > Adaptabllityin |
p Technology
0.159
0.272 0.132
. . 0.160 | Beliefs concerning
Diversity of > impacts on
services provided production 0.459
0.630
A

Diversity of 0.247 Adaptability of
marketing resource base

small business adaptability. Through path analysis,
we were able to confirm that significant relation-
ships in this new adaptability model do exist.
Furthermore, the results provide some important
concepts for maple producers and other small
resource-based businesses to consider with regard
to the potential impacts of climate change on their
business and industry, and to other external factors
that could affect productivity.

The four factors found to be directly associ-
ated with the dependent variable of “potential
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adaptability to climate change” are adaptability of
the resource base (i.e., resiliency of the sugar bush),
adaptability in technology, knowledge of north-
eastern forests, and beliefs concerning the impacts
of climate change on production. Of these four
factors, adaptability of the resource base and
adaptability in technology had the strongest rela-
tionships (standardized parameter estimates=0.459
and 0.415, respectively). Based on these results, it
appears that the perceptions of respondents
regarding the environmental and/or economic
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setting of their business can be patticularly impot-
tant in their perceptions of the future viability of
their business. Furthermore, for some responding
business owners, perceptions regarding the ability
of their business to adapt to change may be greatly
influenced by their ability to obtain new technolo-
gies. Although adaptability in technology has been
identified as an important element influencing
business success by previous researchers (Peltier,
Zhao, & Schibrowsky, 2012; Tuominen et al.,
2004), adaptability of the resource base may be
unique to resource-based businesses such as those
involved in agriculture (Perks & Medway, 2012),
natural resources management, and the maple
production industry. Similarly, knowledge of the
northeastern forest and beliefs concerning maple
production are specific to the maple industry;
however, it is possible that knowledge and beliefs
specific to the business environment of other types
of businesses may affect business owner
perceptions as well.

Several of these factors found to directly influ-
ence “potential adaptability to climate change” also
served as mediating variables. Adaptability in
technology appears to be one of the most impot-
tant mediating variables in our model, as adapta-
bility in management, beliefs concerning produc-
tion, and number of taps are all directly related to
it. Furthermore, number of taps also directly
influences adaptability in management. These
results suggest that larger businesses (i.e., those
with a greater number of taps) may be able to more
easily handle management problems and afford
new technologies than smaller businesses, possibly
because of greater profit margins.

Other significant variables in the path model
include demographic characteristics, years of
education, number of children in the household,
and age. The relationship between years of educa-
tion and knowledge of northeastern forests sug-
gests that increased education levels could help
maple producers better understand the environ-
ment in which their business operates. Knowledge
of northeastern forests is also influenced by the
number of children in the household, indicating
that maple producers with children may be more
involved in learning about forests in general, per-
haps as a way of engaging their children in their
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maple production business. Age seems to influence
adaptability in management; the older a respondent
was, the less likely they were to perceive them-
selves as flexible in responding to management
problems.

Diversity in services was found to influence
production beliefs, while diversity in marketing and
promotion influenced both adaptability in manage-
ment and adaptability of the resource base.
Respondents who offer diverse services and
implement diverse marketing and promotion
strategies are more likely to perceive their sugar
bush as resilient. These types of services may help
maple producers maintain some level of income,
even when production is low. Similarly, diverse
marketing strategies may help maintain customer
interest in a business, helping the maple producer
weather periods of low production. It is important
to note that “diversity of products” was not identi-
fied as a significant factor in the model, likely
because 81% of respondents offer only maple
products. It is possible that producers who do sell
a diversity of maple and non-maple products are
able to maintain a higher income during times of
low maple production. Having a diverse product
line may be particularly important in low produc-
tion years since value-added maple products can be
made using smaller amounts of syrup.

Several factors were not significant in the
model; even though they were scored highly by
respondents, these factors do not appear to
influence respondents’ perceptions of potential
adaptability to climate change. First, “connections
of business with family” was not significant, even
though 92% of respondents receive assistance
from family and friends during the tapping season.
Furthermore, 18% of producers plan to pass their
business on to their children, indicating that these
family connections are important to respondents
and could influence the future of the industry. The
heritage and traditions involved in this industry
appear to be especially important to respondents,
with high averages for the variables “maple pro-
duction is in my blood” and “maple production is
important because it is part of my heritage and/or
family traditions.”

Next, “connection of business with associa-
tions” was not identified as a significant influence
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on potential adaptability to climate change, even
though associations were identified by respondents
as an important source of information. Associa-
tions are likely to remain important to maple pro-
ducers in the future should impacts from climate
change occur, primarily because they provide
producers with up-to-date information on produc-
tion technologies. In addition to associations,
education programs such as the Cooperative
Extension were another important source of up-to-
date information for respondents.

Finally, “dependence on maple production for
recreational purposes” was not identified as signifi-
cant in the model, but had the highest average
(M=1.00) of all factors, indicating that the recrea-
tional aspects of maple production are important
to the average respondent. Similarly, the variable
“maple production is important to me because of
the enjoyment it provides” had the highest average
(M=1.41) of all variables included on the survey.
Thus, although the recreational aspect of maple
production is not likely to affect a business’s
potential adaptability to climate change, it is likely
to affect whether a business owner decides to
continue with maple production.

This study has important implications for
research regarding the adaptability of food systems
to climate change and other stressors. Although the
model shown in Figure 4 was developed specifi-
cally for maple producers in the Northern Forest
Region of New York and Vermont, the constructs
identified through a mixed-methods process can be
adapted for research on other types of businesses.
For example, the concepts of “knowledge of cli-
mate change” and “knowledge of northeastern
forests” should be considered for future research
in a broader light as “knowledge of business-
related stressors” and “knowledge of business
setting.” Similarly, “adaptability of the resource
base,” though focused in this study on sugar-bush
resiliency, could very well be relevant to other
businesses, especially those related to agriculture
and natural resources. The constructs of “beliefs”
related to business production and operations,
though operationalized according to their relevance
to climate change in this study, could be refocused
on different issues important to business owners.
Other constructs such as “dependence,”
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“connections,” and “adaptability” are all important
to other businesses and should be considered for
inclusion in future business adaptability models as
well.

It is important to note the limitations of this
study. First, the survey questions are designed to
obtain the perceptions of respondents. As with any
social science study, the perceptions of respond-
ents may not always exactly reflect the situation as
experienced by the respondent or as perceived by
those not in the sample of respondents. Second,
although efforts were made to obtain the most
comprehensive list of maple producers in both
New York and Vermont, producers who do not
advertise on the Internet or who do not advertise
online through an association may have not been
included in the sample. Third, response bias is
possible, as with any survey. Although the non-
respondent follow-up survey did not reveal dif-
ferences between respondents and nonrespond-
ents, both surveys used the term “climate change”
and it is possible that some maple producers chose
not to answer the survey for that reason. Fourth,
only maple producers in the Northern Forest
Region of New York and Vermont were included
in this study; maple producers in more southerly
regions, which are more likely to be affected
sooner by climate change, were not included.
Finally, the survey instrument did not specify a
time horizon for impacts of climate change, leaving
the interpretation open to respondents. Future
research is needed to better understand maple
producers’ perceptions of adaptability to climate
change over different time horizons.

Conclusion

This study sought to identify the elements facili-
tating and limiting the ability of maple production
businesses to adapt to climate change. Specifically,
the alternative hypothesis tested was that signifi-
cant relationships exist among business charac-
teristics, demographics, perceptions concerning
climate change, and producers’ perceptions of their
ability to adapt to climate change. We found many
significant relationships among the factors and
variables studied, supporting the hypothesis. The
two factors that seem most important to
respondents when assessing adaptability to climate
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change ate resilience of the resource base (the
sugar bush in this case) and ability to adopt new
technologies. Other factors such as beliefs con-
cerning impacts on production, adaptability in
management, knowledge of northeastern forests,
and size of the business (as based on the number
of taps) also appear to be important influences on
respondents’ perceptions of their potential ability
to adapt to climate change in the future. Although
this study is specific to maple producers, the basic
concepts included in the model can be adapted to
other business types and considered for inclusion
in future research on food system adaptability to
climate change. These constructs include knowl-
edge, beliefs, connectedness, and adaptability;
demographic and business characteristics should be
taken into account as well.

In New York and Vermont, the findings of
this study are currently being used to help maple
producers identify strategies for adapting to climate
change. Specific strategies, such as tapping earlier
in the maple season, updating sap collection tech-
nologies by installing vacuum systems, and expand-
ing the number of taps, are being implemented or
considered for future implementation by the
majority of respondents. Despite the uncertainty of
the future, the results of the survey suggest that
maple producers are committed to their operations,
with only 10% planning to retire, sell, or close their
business over the next five years. The vast majority
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Appendices

Appendix A. Variable and Factor Means for ltems Related to Maple Producers’ Beliefs and

Knowledge of Climate, Forests, and Maple Production?

Statement Factor Mean
Factor Statement on questionnaire average (Alpha)
| know a great deal about the potential impacts of climate change on 0.32
forests in the northeast. ’
Knowledge of | xnow a great deal about the potential impacts of climate change on the 0.98 0.30
clrllmate health and vigor of sugar maple trees. : (.927)
change
. | know a great deal about the potential impacts of climate change on 0.32
maple production. :
| know a great deal about climate change in general.b 0.29 -
| know a great deal about forests in the northeastern United States in 0.34
general. ’
Knowledge of | 4w a great deal specifically about maple forests in the northeast. 0.45 043
forests in the - (.930)
northeast I know a great deal about the factors that influence maple forest health 0.49
in the northeast.
| know a great deal about the ecology of maple forests in the northeast. P 0.27 -
| believe climate change will generally increase the amount of maple sap ~0.76
Beliefs produced in the future. ’
concerning | believe climate change will generally decrease the amount of maple 0.58¢ -0.62
impacts on sap produced in the future. ' (.746)
production | believe climate change will not affect the amount of maple sap
. -0.52
produced in the future.
. | believe that maple production businesses will need to change their 0.75¢
Beliefs operations in the future to adapt to climate change. :
_concernmg | believe that maple producers will not need to make any changes to -0.70
impacts on . . -0.75
. adapt to climate change in the future. (.849)
business
operations | believe that maple production businesses will need to adopt new 0.61¢
technologies to adapt to climate change in the future. '
| believe climate change will influence where maple trees are able to 0.76¢
thrive in the northeast in the future. '
Beliefs | believe climate change will make it easier for insect pests and 0.81¢
concerning diseases to spread through forests. ’ -0.90
impacts on | believe that climate change will have no impact on the health and vigor 085 (.826)
maple health  of maple trees in the future. )
| believe that climate change will affect when tapping begins and/or 117¢

ends each year in the future.

Source: Kuehn, Chase, Sharkey, & Powers, 2016.
aThe scale used for these variable statements was: -2=strongly disagree, - 1=disagree, O=neither agree nor disagree, 1=agree,

2=strongly agree.

bThis variable was removed from the factor due to the results of the confirmatory factor analysis. Although the variable was not used to
calculate the factor mean, the mean of the variable is provided.
¢ The item (in bold) was “reverse coded” prior to calculating the factor mean; the actual variable mean is shown (i.e., rather than the
reverse-coded variable mean). The factor mean includes the item after it was reverse-coded.
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Appendix B. Variable and Factor Means for Items Related to the Dependence of Maple
Producers on their Business?

Factor Item Variable Mean Mean (Alpha)

Maple production is a primary source of income for my household. -0.37

Maple production provides only a small proportion of my household's 0.36¢ _0.46

income.
Income - . : (0.701)
dependence My household has other sources of income besides maple production. 1.40¢

| greatly rely on maple production as a supplemental source of income. 0.29

| greatly rely on maple production to provide maple products for myself,

; . 1.03 -

my family, and my friends.P

Map_le production is important to me for the physical exercise it 0.93 100

provides. (872)
Recreational  Maple production is important to me because it gets me outdoors. 1.08 ’
dependence .

Maple production is important to me more as a hobby than as work.P 0.21 -

Maple production is important to me because of the enjoyment it 141 B

provides.P )

Maple production is important to me because of the social events and 0.14

activities it gets me involved in. ’

Maple production is important because it is part of my heritage and/or 0.87
Social family traditions. 0.46
dependence Maple production is important to me because it makes it possible for (:-728)

: . ) ) 0.52

me to spend more time with family and/or friends.

Maple production is important to me because it makes it possible for 0.33

me to meet new people (e.g., customers). ’

Maple production is “in my blood.” P 1.26 -

Source: Kuehn, Chase, Sharkey, & Powers, 2016.
aThe scale used for these variable statements was: -2=strongly disagree, - 1=disagree, O=neither agree nor disagree, 1=agree,

2=strongly agree.

bThis variable was removed from the factor due to the results of the confirmatory factor analysis. Although the variable was not used to
calculate the factor mean, the mean of the variable is provided.
¢ The item (in bold) was “reverse coded” prior to calculating the factor mean; the actual variable mean is shown (i.e., rather than the
reverse-coded variable mean). The factor mean includes the item after it was reverse-coded.
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Appendix C. Variable and Factor Means for Items Related to the Connections of Maple Production
Businesses with Family, Community, and Business Associations?2

Factor

Item Variable Mean

Mean (Alpha)

Connections of

My family is extensively involved in the day-to-day operations of maple

business with  production. 0.36
family | depend a great deal on family members to help run my maple 0.40
- ; 0.50
production operation. (.929)
The profitability of my maple production operation is greatly due to the 0.35
help | get from family members. ’
My family’s traditions and/or heritage are greatly dependent upon 0.12 3
maple production.p ’
Connections of My community greatly supports my business by organizing events that -0.36
business with  include and/or showcase maple producers. '
community | greatly depend on my community to create promotional materials
(e.g., brochures, websites) that promote my maple production -0.75
business. -0.60
, - , — (.880)
| greatly depend on my community to provide me with opportunities to -0.69
network with other business owners (e.g., Facebook, meetings). ’
I am frequently involved in events hosted by my community (e.g., _0.54
farmers’ markets, festivals) at which maple products are sold. ’
Connections of | frequently attend events and/or workshops organized by a maple 0.45
business with  producers’ association in my state, region, or county. ’
associations | greatly depend on a maple producers’ association to promote my _0.09
business. ) 0.41
| greatly depend on a maple producers’ association for up-to-date 0.85 (-759)
information about maple production. '
| network a great deal with other maple producers, whether through 0.44

an association or on my own.

Source: Kuehn, Chase, Sharkey, & Powers, 2016.
aThe scale used for these variable statements was: -2=strongly disagree, - 1=disagree, O=neither agree nor disagree, 1=agree,

2=strongly agree.

b This variable was removed from the factor due to the results of the confirmatory factor analysis. Although the variable was not used to
calculate the factor mean, the mean of the variable is provided.
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Appendix D. Variable and Factor Means for Items Related to the Adaptability of Maple Production

Businesses?

Factor Item Variable Mean Mean (Alpha)
| plan ahead for any major issues or concerns identified for the maple 057
production industry. )

Adaptability of My employees (if any) and | always work quickly to resolve maple 0.89 0.81
management production problems. ’ (.756)
I am always willing to make changes to my business to resolve any 0.98

maple production problems. ’
My business has the financial resources necessary to quickly adopt 0.19
new maple production technologies. ’
Adaptability of | am always able to keep my business up-to-date with new maple 0.11 0.23
technology production technologijes. ’ (.864)
| always invest in new technologies when | know | will get a return on
. 0.39
the investment.
My maple production business caters to a diverse clientele such as
. L . 0.47
retailers, individuals, and families.
Adaptability of My customers reside in diverse locations both within and outside my 0.40
0.84
customer base state. (.711)
My customers are attracted to the diversity of products and services
. ) -0.11
(e.g., tours, demonstrations) my business offers.
| have several back-up options for obtaining sap/syrup when maple -0.49
- production is low. ’
Adaptability of | have several back-up strategies to keep my business running if my
the resource . . 4 -0.56
. sugar bush is damaged by storms, disease, insects, or other -0.55
base (i.e., sugar (.802)
o catastrophes.
bush resiliency)
| can quickly adapt how and/or where | collect sap if my sugar bush is _0.64
damaged by storms, disease, insects, or other catastrophes. ’
If any changes in labor (number of workers, and/or hours worked) are
needed due to climate change, my business could quickly get the help -0.06
it needs to operate.
. If any changes in maple production technologies are needed due to
Potential climate change, my business could afford to quickly adopt the new -0.08
adaptablllty of technologies. -0.22
business to - - (.797)
climate change If any changes in gustorper base are needed due to climate change, my _0.24
business could quickly find and attract new customers.
If any severe damage to my sugar bush occurred due to climate
change, my business could quickly change how it collects and/or -0.49

obtains sap.

Source: Kuehn, Chase, Sharkey, & Powers, 2016.
aThe scale used for these variable statements was: —-2=strongly disagree, -1=disagree, O=neither agree nor disagree, 1=agree,

2=strongly agree.
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Abstract

Preserving large farming landscapes is one of the
main goals of farmland preservation programs.
Other goals include protecting highly productive
soils, maintaining and enhancing the local farming
economy, and promoting locally produced fresh
food. Farmland preservation programs take time,
however, because of the hefty funding require-
ments and the detailed process of preserving
farmland through the acquisition of conservation
easements by purchase or donation. The standard
measures of dollars spent and farmland acres
preserved do not give an accurate pictute of the
spatial outcomes of preservation and preservation
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effectiveness. Three other measures better reflect
the spatial effectiveness of farmland preservation:
acreage and percentage of preserved farm parcels
located in agricultural zones, number and acreage
of preserved farm parcels in large contiguous
blocks, and number and acreage of preserved farm
parcels along growth boundaries. Scattered pre-
served farms and preserved farms not located in
agricultural zones are likely to face more nonfarm
development nearby as well as problems with non-
farm neighbors. The farmland preservation effort
in Lancaster County, Pennsylvania, provides an
important case study of the pattern of farmland
preservation over time. Other counties and land
trusts can employ geographic information systems
(GIS) methods in this study to monitor and evalu-
ate the progress of their farmland preservation
efforts.

Keywords

Farmland Preservation; Geographic Information
Systems (GIS); Agricultural Zoning; Urban
Growth Boundaries
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Introduction

Federal, state, and local government programs for
farmland preservation, as well as preservation
efforts from private, nonprofit land trusts, are well-
established (Daniels & Bowers, 1997; Liu & Lynch,
2011; Sokolow, 20062, 2006b; Sokolow &
Zurbrugg, 2003; Sorenson, Greene, & Russ, 1997;
Stoms, Jantz, Davis, & DeAngelo, 2009). Never-
theless, between 1982 and 2012 more than 42
million acres' of land—including at least 24 million
acres of agricultural land—wwere converted to
development (U.S. Department of Agriculture
[USDA], 2015). Although the conversion of
farmland has not threatened the nation’s food
supply, it has posed challenges to farming
industries in several metropolitan areas, such as
declining farm-support businesses as fewer farms
remain, increasing conflicts between farmers and
nonfarm neighbors, and rising land prices, which
make entry into farming and the expansion of
farms difficult (Heimlich & Anderson, 2001;
Sorenson et al., 1997).

Since 1996, the federal government has pro-
vided more than US$1 billion in matching grants to
state and local governments and land trusts for the
purchase of conservation easements to farmland
through the Farm and Ranchland Protection Pro-
gram and its successor, the Agricultural Conserva-
tion Easement Program managed by the Natural
Resources Conservation Service (NRCS) (Ameri-
can Farmland Trust, 2013; NRCS, 2017). A con-
servation easement is a legally binding document
that restricts the use of a property to farming and
open space, usually in perpetuity. A landowner may
voluntarily sell or donate a conservation easement
to a government agency ot private land trust and a
deed of easement is recorded at the county court-
house. The land remains in private ownership, and
may be sold or passed on to heirs, but the restric-
tions apply to all future landowners (Daniels,
1991). As of 2015, 28 states had passed legislation
creating programs to purchase conservation ease-
ments and had spent neatly US$4 billion to pre-
serve more than 2.5 million acres (American Farm-
land Trust, 2015). As of 2012, nearly 100 counties
and other local governments had created and

I Note: 1 acre = 0.4 hectare
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funded farmland preservation programs (American
Farmland Trust, 2012); more than 500 land trusts
listed farmland preservation as one of their top
priorities in a 2011 national survey, and these land
trusts reported that they had preserved more than
3 million acres of agricultural land (Land Trust
Alliance, 2011; American Farmland Trust, 2013).

Since the first agricultural conservation ease-
ment was purchased in 1974 in Suffolk County,
New York, government agencies and private land
trusts across America have spent more than US$5
billion purchasing conservation easements to
farmland and have preserved more than 5 million
acres (American Farmland Trust 2016a, 2016b;
Daniels & Wright, 2015; Liu & Lynch, 2011;
NRCS, 2016). While this preserved land is a small
portion of the nation’s 900 million acres of farm
and ranchland, at least half of the roughly 3 million
actres of preserved farm land—not including ranch
land—has been preserved in about 50 metropolitan
counties (Daniels & Wright, 2015; Sokolow &
Zurbrugg, 2003). Metropolitan areas are generally
under significant development pressure, yet they
often contain high-quality agtricultural land and
have the potential to provide fresh produce to
nearby cities and suburbs.

The preservation of farmland has four main
goals: (1) protecting highly productive agricultural
soils on a long-term basis; (2) maintaining and
enhancing local and regional agriculture; (3) pro-
viding opportunities to produce fresh local food
for local consumers; and (4) preserving large
farming landscapes (Stoms et al., 2009). These
goals often overlap with goals to slow the rate of
farmland loss, limit the fragmentation of farmland,
keep farmland affordable for new and expanding
farm operators, and provide nearby open space for
urban dwellers (Liu & Lynch, 2011; Lynch & Liu,
2007; Stoms et al., 2009).

The potential benefits of preserving large
farming landscapes include (1) maintaining a criti-
cal mass of farms and farmland to enable farm-
support businesses to continue; (2) keeping devel-
opment at a distance from farms, so that develop-
ment pressures and conflicts with nonfarm neigh-
bors are kept to a minimum; (3) channeling growth
to areas with adequate infrastructure; and (4) creat-
ing a local farm-business climate that promotes
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succession to the next generation (Schilling,
Esseks, Duke, Gottlieb, & Lynch, 2015).

Acquiring conservation easements on large
farming landscapes requires planning, funding, and
willing landowners (Daniels & Bowers, 1997;
Gerber & Rissman, 2012; Sokolow, 2006a). Some
of the nation’s leading counties in farmland preser-
vation, such as Baltimore County, Maryland, and
Sonoma County, California, use three interrelated
techniques: (1) restrictive agricultural zoning; (2)
urban growth boundaries; and (3) the purchase of
conservation easements on farmland (Daniels,
2010; Sokolow, 2006b). First, a local government
can recognize the importance of agriculture in its
comprehensive plan and adopt goals to protect and
preserve farmland. To help implement the compre-
hensive plan, agricultural zoning can limit the
number of nonfarm dwellings allowed, such as
only one house per 40 acres. Urban growth bound-
aries are typically agreed upon between cities and a
neighboring county to restrict the extension of
sewer and water lines and thus urban development
from the countryside. .

By reducing the potential for nonfarm devel-
opment, urban growth boundaries and agricultural
zoning tend to make land more affordable for
farming, so the farmland preservation option is
more attractive. Both urban growth boundaries and
agricultural zoning are important tools for protect-
ing farmland over the short- to medium-term.
Neither of these tools actually preserves farmland,
however, and both can be changed by elected
governing bodies (Bengston, Fletcher, & Nelson,
2004).

Farmland preservation over the long term
usually involves the sale of a conservation ease-
ment, also known as development rights, to a
government agency or land trust. Farmland preser-
vation is a legal process in which a landowner
voluntarily signs a deed of easement to restrict the
development of the land to agricultural and open
space uses, usually in perpetuity (Daniels, 1991).
Once the deed of easement is recorded in the land
records at the county courthouse, the restrictions
in the deed of easement “run with the land,” thus
applying to all future landowners. The landowner
receives a payment for the conservation easement
from the land trust or government agency, based
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on an appraisal of the value of the conservation
easement. A landowner may donate a portion of
the easement value in a “bargain sale” involving
part cash and part donation (Daniels & Bowers,
1997). The landowner can use the value of the
donation as a tax deduction. Cleatly, the higher the
landownet’s income, the mote valuable the deduc-
tion in tax savings. Land trusts often have relatively
little cash on hand to purchase conservation ease-
ments, and so they often preserve land through a
bargain sale of a conservation easement, involving
part cash paid to the landowner and part donation
by the landowner. A landowner may even donate
the full easement value.

Success of farmland preservation programs is
generally judged according to dollars spent and
acres preserved (Lynch & Musser, 2001). But if a
major goal is to preserve large agricultural land-
scapes, a farmland presetvation program must
prioritize land for conservation easement acquisi-
tion (Sokolow & Zurbrugg, 2003; Tulloch, Myers,
Hasse, Parks, & Lathrop, 2003). To assess the
effectiveness of a prioritization strategy, it is
important to determine whether farmland is being
preserved in contiguous blocks rather than in
scattered parcels, and in locations consistent with
public policies, such as comprehensive plans and
agricultural zoning, and to manage the location and
pattern of growth by limiting or directing urban
expansions, such as preservation consistent with an
urban growth boundary (Lynch & Liu, 2007;
Machado, Stoms, Davis, & Kreitler, 20006;
Sokolow, 2006b; Stoms et al., 2009).

Most state and local governments that are
active in purchasing conservation easements do not
have agricultural zones, and very few have growth
boundaries or urban setvice boundaries. In these
states and municipalities, it is still important to
determine whether government programs and land
trusts are preserving farmland in contiguous blocks
or in a scattered pattern. Without restrictive agri-
cultural zoning, a scattered pattern of land preser-
vation can act like magnets for nonfarm residential
development. Data have shown that the value of
nonpreserved land rises when it is next to pre-
served land (Daniels & Bowers, 1997). But
nonfarm residents often complain about the noise,
dust, and odors of neighboring farming operations.
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In addition, without limits on sewer and water
extensions, these services can penetrate farther into
the countryside, inducing the conversion of farm-
land to intense development. But a farmland
preservation program may not actually be able to
preserve farmland along urban growth boundaries
to make the boundaries more difficult to expand
into farming areas. Stoms et al. (2009) pointed out
this shortcoming in their study of acquisition of
agricultural conservation easements in the San
Francisco Bay Area.

The focus of this paper is whether and to what
extent geographic information systems (GIS) can
help to evaluate the implementation of a strategy to
preserve large farming landscapes, as well as help
to guide the strategy. To test these roles for GIS,
we used GIS to analyze the location of preserved
farms in Lancaster County, Pennsylvania, accord-
ing to four criteria: (1) whether the farm is located
in an agricultural zoning district, consistent with
public policy (Stoms et al., 2009); (2) the number
and size of contiguous blocks of preserved farm-
land (Brabec & Smith, 2002); (3) the number of
acres of preserved farmland adjacent to an urban
growth boundary (Machado et al., 20006); and
(4) the location of easement sale applications
relative to existing preserved farms (Daniels &
Bowers, 1997).

Farmland Preservation in Lancaster

County, Pennsylvania

Lancaster County, Pennsylvania, has one of the
nation’s leading farmland preservation programs.
Since 1983, the county Agricultural Preserve
Board, with the Lancaster Farmland Trust and the
Brandywine Conservancy (based in neighboring
Chester County), have preserved more than
100,000 acres, placing Lancaster County first
among counties nationwide in the amount of
preserved farmland (Daniels & Wright, 2015). The
mission statement of the Agricultural Preserve
Board is “to forever preserve the beautiful farm-
land and productive soils of Lancaster County and
its rich agricultural heritage; and to create a healthy
environment for the long-term sustainability of the
agricultural economy and farming as a way of life”
(Lancaster County Government Center, n.d.-a,
para. 1). But the Preserve Board’s conservation
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easement program guidelines do not mention
preserving a farm based on its appearance, but
rather on its soil quality, farm viability, develop-
ment pressure, and proximity to already preserved
farms (Lancaster County Agricultural Preserve
Board, 2010). This last factor represents the goal of
preserving farmland in large blocks.

Lancaster County also has long had robust
geographic information systems (GIS) data that
provides an opportunity to measure progress over
time toward landscape-scale farmland preservation.
Thus far, GIS has been used largely to identify
parcels for preservation and to keep track of pre-
served properties (Hoobler, Vance, Hametlinck,
Munn, & Hayward, 2003; Tulloch et al., 2003). Yet
GIS offers a compelling method to analyze the
spatial performance of a farmland preservation
program and to provide insights about both
accomplishments and adjustments that would
enable a farmland preservation program to better
achieve its landscape-scale preservation goal
(Stoms et al., 2009).

Lancaster County covers 603,000 acres in
southeastern Pennsylvania, approximately 60 miles
(97 kilometers) west of Philadelphia. The county
contains some of the most productive farmland in
the nation; about two-thirds of the county is in
farm use (USDA, 2014). The average farm size is
only 85 acres, in part because of the presence of
Plain Sect farmers (Amish and Mennonite), who
farm with animals rather than machinery (Daniels,
2000). Agriculture is a US$1.5 billion a year indus-
try in Lancaster County, with large dairy, egg, and
poultry production (USDA, 2014). Yet the county
population in 2012 was 519,445 people, which
defines the county as a metropolitan area. More-
ovet, in the 1990s and 2000s, Lancaster County’s
population grew by 11 percent, well above the
statewide rate of only 3.4 percent (U. S. Bureau of
the Census, 2011), so the county has faced signifi-
cant development pressures that show little sign of
abating.

In the late 1970s Lancaster County began to
experience development pressure from the sprawl-
ing Philadelphia metropolitan area, as well as from
internal growth. In 1980 the Lancaster County
commissioners appointed a nine-member Agricul-
tural Preserve Board to develop strategies to pro-
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tect farmland. The board called for the creation of
a purchase of agricultural conservation easements
program to preserve farmland. The county pro-
gram began in 1983. In 1976, townships” in
Lancaster County began to adopt agricultural
zoning ordinances, which limited nonfarm
development in the countryside. More than half of
Lancaster County, about 325,000 acres, is now
zoned for agriculture (Lancaster County Planning
Commission, 2010, p. 7), and effective agricultural
zoning is found in 38 of the county’s 41 townships.
Effective agricultural zoning means that only one
new house is allowed per 20 acres, and the house
must be on a lot of no more than 2 actes
(Lancaster County Planning Commission, 2010, p.
3). While effective agricultural zoning is a strong
land use policy, the zoning can be changed by the
elected township officials at any time, if they so
desire. The fact that zoning can be changed can
hinder farmland preservation efforts by adding
uncertainty for farmers deciding whether to
preserve their farms and for public officials and
private donors deciding whether to fund farmland
preservation programs.

By the late 1980s, the county planning
commission was pushing the townships, villages,
and urban core to create urban and village growth
boundaries to promote more compact growth by
limiting the extension of sewer and water lines. The
first urban growth boundary in Lancaster County
was formed in 1993. Since then 13 urban growth
boundaries and village growth boundaries have
been put in place around cities and villages through
voluntary agreements (Lancaster County Planning
Commission, 2000). Today, nearly 112,000 actes,
more than one-sixth of the total acreage of the
county, lies within an urban or village growth
boundary. Within these boundaries, enough
“buildable” land exists to accommodate
development over a 20-year period, based on
population growth projections and expected land
use needs.

Every three to five years, the county may
review and recommend changes to the boundaries.

2 A township covers about 20,000 to 30,000 actes, and a
township government has control over planning and zoning
within its boundaries.
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But if land adjacent to an urban or village growth
boundary is protected from development through
the sale or donation of a conservation easement,
the boundary cannot be extended at that location.
Thus, preserved farmland along a boundary “locks
in” that part of the boundary, and forces future
boundary expansions to occur somewhere else.

Since 1983 the Agricultural Preserve Board has
administered the county purchase of agricultural
conservation easements program, and has received
funding from the county government, the state of
Pennsylvania, the federal Farm and Ranchland
Protection Program, and the new Agricultural
Conservation Easement Program, created through
the 2014 farm bill. Landowners may apply to sell a
conservation easement to the Preserve Board,
which then “ranks the applications for priority,
hires appraisers to estimate the value of develop-
ment rights, and makes a formal offer to the
landowner” (Lancaster County Government
Center, n.d., “History of the Board,” para. 1).

In 1988, the nonprofit Lancaster Farmland
Trust was created to add a private farmland preser-
vation effort especially for preserving farmland
owned by the Amish, who generally do not want to
receive government funds. In addition, in 1998 the
private nonprofit Brandywine Conservancy, based
in neighboring Chester County, acquired donated
conservation easements on farms in southeastern
Lancaster County.

Since 1989, the Agricultural Preserve Board
has enjoyed an average budget of more than US$5
million a year to acquire conservation easements,
or about US$175 million in total. The Farmland
Trust has had a policy of stretching its dollars by
offering less than US$1,500 an acre for conserva-
tion easements; many of its acquisitions are either
donations of conservation easements ot bargain
sales involving part cash and part donation of
easement value. The Preserve Board and the Farm-
land Trust have had a cooperative agreement since
1989 and have combined efforts to preserve a
dozen farms.

Assessing the Progress of Lancaster
County’s Farmland Preservation Effort

The purpose of this study is to assess the progress
of Lancaster County toward its goal of preserving a
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large-scale farming landscape according to three
criteria:

(1) Consistency of farmland preservation with
agricultural zoning; that is, farmland zoned
for agriculture should be preserved, not
land that iszoned for rural residential
development or commercial or industrial
development (Stoms et al., 2009). The
greater the number of farm parcels and
acreage within effective agricultural zoning
districts, the less likelihood of conflicts
with nonfarm neighbors and the greater
the likelihood of being able to create large
blocks of preserved farmland at a
landscape scale.

(2) Changes in the patterns of land preserva-
tion between 2007 and 2016; specifically,
the number and size of contiguous blocks
of preserved farm patcels, which show the
degree to which farmland is being pre-
served in large blocks or in a scattered
pattern. The size of the contiguous blocks
should grow over time if the acquisition of
conservation easements is strategic;
otherwise, if the blocks do not expand,
this suggests a more opportunistic and
scattered approach to easement acquisi-
tion, which will not provide as much pro-
tection for preserved farms (Stoms et al.,
2009).

(3) Preservation of farmland along growth
boundaries to limit or direct future expan-
sions of the boundaries. The more farm-
land is preserved along
growth boundaries, it is
less likely the
boundaries will move

efforts and suggest potential worthwhile changes in
preservation strategy.

Methodology

The analysis consists of four parts. First, we
identified the total number of preserved farm
parcels and preserved farmland acres in Lancaster
County (Table 1). Next, we determined the number
of preserved farm parcels and acreage in effective
agricultural zones for 2007 and 2016 (Table 1).
Then, we computed the number and acreage of the
contiguous preserved farm parcels in the county
for both 2007 and 2016 (Tables 2 and 3). Last, for
2007 and 2016 we determined the number of miles
of urban and village growth boundaries and the
number of miles of preserved farmland along the
growth boundaries.

The Lancaster County GIS Department
provided data on preserved farms, agricultural
zoning, and growth boundaries. The data contained
information on the location of land zoned for
effective agriculture, urban growth boundaries, and
the individual preserved farm parcels. It is
important to note that the number of preserved
farm patcels (2,259 in 2016) does not reflect the
actual number of preserved farms in the county,
which is slightly more than 1,300. The term “farm
parcel” refers to the fact that a farm, although
under one owner, is displayed in the GIS dataset as
having more than one parcel of land if the farm is
divided by roads, waterways, or power lines.

We used ESRI ArcMap geographic
information systems software and tools available in
the Arc Toolbox to analyze data for each parcel

Table 1. Total Preserved Farm Parcels and Acreage, 2007 and 2016,
and Preserved Farm Parcels in Agricultural Zones, 2007 and 2016

outward over time and

Years Total Preserved Farm Parcels Preserved Acreage
the more likely that
. 2007 1,543 71,910
there will be a
separation between 2016 2,259 102,678
urban and rural land Preserved Farm Parcels in
(Machado et al., 2000). Agricultural Zones Preserved Acreage
) 2007 1,479 69,287
The results point out
2016 2,194 100,094

strengths and weaknesses of the

county farmland preservation
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Note: 1 acre = 0.40 hectare
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and for the county as a whole. We first identified
the total number of preserved farm parcels and
preserved acres for 2007 and 2016. Then, we used
“select by location” by centroid of the GIS
polygons in the GIS software. This method
enabled us to select both the preserved farms GIS
layer and the agricultural zoning layer to determine
how many farm parcels fell within effective
agricultural zoning districts.

We next measured the contiguity of the
preserved farm parcels by reconfiguring the farm
parcels into contiguous blocks. A contiguous block
was defined as any number of groups of farm
parcels that share a common property line or are
separated only by a roadway. To accomplish this

Table 2. Contiguous and Stand Alone Farms by Acreage, 2007

reconfiguration, the boundaries between farms that
were touching were dissolved to create polygons
that included multiple farms. Then a buffer was
placed around the farms at one half the width of
the road right-of-way, to account for farms that
were separated by a road. The contiguous farm
parcels were joined together and then clipped back
to their original shapes based on the outline of the
original shapefile.

Last, we measured the length of the urban and
village growth boundaries. We obtained the total
outside perimeter of the growth boundaries by
dissolving the growth boundary polygons based on
type and then removing interior lines. We then
calculated the perimeter of the resulting polygons,
and determined how many miles
of preserved farmland and how

Farm Blocks in Acres

Number of Blocks  Acreage in Block

many farm parcels shared an

TOTAL 339
Contiguous Blocks 231
1000 or more 9
500-999 18
250-499 37
250 or Less 167
Stand-alone Parcels 108
Within ¥2 Mile of a Contiguous Block 76
Beyond %2 Mile of a Contiguous Block 32

edge with a growth boundary.

71,910 To perform this task we
65,743 employed a “select by location”
20.927 with a small buffer to account
for roads. Farm parcels that
12,112 .
were adjacent to a growth
13,039 boundary but fell just outside
25,832 the buffer were selected by
6,167 hand.
4,382 ] .
Results and Discussion
1,785

Note: 1 acre = 0.4 hectare

Table 3. Contiguous and Stand Alone Farms by Acreage, 2016

Total Farmland Acres Preserved
For 2007, we identified a total

of 1,543 preserved farm parcels
and 71,910 preserved acres. For

Farm Blocks in Acres

Number of Blocks  Acreage in Block

2016, there were 2,259 pre-

served farm parcels and 102,678

TOTAL 358 102,678
Conti Block o4 96.305 preserved acres, an increase of
ontiguous Blocks ’ 30,768 acres and 43 percent
1000 or more 17 47,809 more presetved acres in nine
500-999 22 14,594 years (Table 1). This is a
250-499 a1 14.810 strongly positive trend for a
county-level farmland preser-
Less than 250 164 19,508 :
vation program.
Stand-alone Parcels 114 6,353
Within %2 Mile of a Contiguous Block 80 4,880 Farmland Acres Preserved in
Beyond %2 Mile of a Contiguous Block 34 1,473 Agrioulsural Zonies

For 2007, we found 1,479

Note: 1 acre = 0.4 hectare
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effective agricultural zones. These parcels com-
posed 95 percent of the preserved farm parcels and
accounted for almost 70,000 acres or 96 percent of
the preserved farmland (Table 1 and Figure 1). For
2010, there were 2,194 preserved farm parcels
located in effective agricultural zones, making up
over 97 percent of all preserved farm parcels
(Table 1 and Figure 2). The number of preserved
farmland acres in effective agricultural zones also
grew to 100,094, an increase of 30,807 acres or 44
percent from 2007.

In 2007, there were 64 preserved farm parcels
(4.1 percent of all preserved parcels) located out-
side of an effective agricultural zone and covering
2,023 acres (3.6 percent of all preserved farmland).
In 2016, 65 preserved farm parcels (2.9 percent of
all preserved parcels) covering 2,584 acres (2.5
percent of all preserved farmland) were located
outside of an effective
agricultural zone.

The Agricultural

opment on neighboring properties that could result
in complaints and conflicts over farming
operations.

Contiguity of Preserved Farmland

In 2007, preserved farm parcels in blocks of two or
more totaled to 231 contiguous blocks of farmland,
1,435 parcels (93 percent of all preserved parcels),
and 65,743 acres (91 percent of all preserved
farmland). There were 108 stand-alone farm
parcels in 2007 (Table 2 and Figure 1). The average
size of a block of preserved farmland was 285
acres. The largest contiguous block contained 201
farm patcels and covered 8,676 acres. In addition,
there were nine contiguous blocks totaling 1,000 or
more acres and 18 contiguous blocks totaling
between 500 and 999 acres. Of concern, however,
was the fact that the predominant contiguous block

Figure 1. Preserved Farm Parcels, Urban Growth Areas, and Effective
Agricultural Zoning, Lancaster County, Pennsylvania, 2007

Preserve Board has long
favored the preservation of
farmland in agricultural
zones, and in 2000 the board
adopted a policy to preserve
farms only in agricultural
zones. The Lancaster Farm-
land Trust does not have
such a policy, and has con-
tinued to preserve some
farms that are not in
agricultural zones.

In sum, the overwhelm-
ing majority of farms that
are preserved in Lancaster
County are in effective
agricultural zones, which is
consistent with public policy
and planning. The propor-
tion of preserved farm par-
cels and acres in agricultural
zones has increased between
2007 and 2016. This is a . 5 <

I Preserved Farm Parcels

[ Effective Agricultural Zoning
[ Urban and Village Growth Boundaries
— County Agricultural Boundaries

Reading
L]

. ]
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positive trend, because (I T R N S T
effective agricultural zoning

Pennsylvania

reduces the likelihood of

Maryland

intensive nonfarm devel-
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Figure courtesy of Christina Arlt; used by permission.
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size was less than 250 acres, with 167 contiguous
blocks accounting for more than 25,000 actes, or
greater than one-third of the preserved farmland in
the county. The average size of a block of less than
250 acres was 155 acres. These relatively small
blocks of preserved farmland could be somewhat
vulnerable to adjacent nonfarm developments and
complaints over farming practices. This result
suggests that the county farmland preservation
efforts need to produce larger contiguous blocks of
preserved farmland. Large blocks of preserved
farmland of 500 or 1,000 or more acres have more
“interior” preserved farmland, and thus are
generally less vulnerable to potential conflicts with
nearby nonfarm development than blocks of less
than 250 acres.

In 2016, there were 244 preserved farm parcels
(93.2% of preserved parcels) in blocks of two or
more parcels, and 96,325 acres (93.8% of preserved
farmland) in those blocks. The amount of

Figure 2. Preserved Farm Parcels, Urban Growth Areas,

Agricultural Zoning, and Preserved Farm Boundaries Touching Growth

Boundaries, Lancaster County, Pennsylvania, 2016

preserved farmland in contiguous blocks grew by
30,582 acres between 2007 and 2016. There were
108 stand-alone preserved farm parcels in 2007,
covering 6,167 acres. By 2016, the number of
stand-alone farm parcels had increased slightly to
114 and their acreage edged up to 6,353 acres
(Table 3 and Figures 1 and 2). The average size of a
block of preserved farmland increased from 285
acres in 2007 to 395 acres in 2016. These overall
results strongly suggest that the pattern of
preserved farms has grown less dispersed over
time, in keeping with the contiguity strategy.

Another indication of this greater contiguity is
that the largest contiguous block in 2007 contained
201 preserved farm parcels and covered 8,676
acres, and in 2016 that block grew to 261 parcels
and covered 10,733 acres.

The most notable change among the
contiguous blocks between 2007 and 2016 was the
increase in the number and acreage of blocks of
more than 1,000 acres. The
number of blocks nearly
doubled to 17 and the
preserved acreage in those

Effective

B peeserved Farm Pascels
[ ffective Agricultural Zoning
[ urban and Village Growth Boundaries

s Utban Growth Boundaries
Prserved Farm Parcels

blocks more than doubled
from 20,927 acres to 47,809
acres, or from 29 percent of
the county total preserved
farmland to 47 percent.
There were 22 blocks
between 500 and 999 acres,
covering 14,594 acres. The
number of blocks between
250 and 499 acres grew to
41 and covered 14,810 acres.
The number of blocks of
less than 250 acres held
rather steady at 164 blocks,
but the acreage in these
blocks declined by more
than 6,700 acres, or 22
percent, to 19,113 acres.
This suggests that at least
some of the blocks of less
than 250 acres were added
to larger nearby blocks or

_ PENNSYLVANIA
MARYLAND

simply grew into larger
blocks of preserved
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farmland. Even so, these results imply that the
Preserve Board and the Lancaster Farmland Trust
need to continue efforts to preserve farmland
adjacent to existing blocks of less than 250 acres to
expand those blocks with a goal of at least 500
acres per block. A 500-acre block would be much
more difficult to surround with nonfarm
development and would create more interior
preserved farmland. The small blocks of preserved
farmland, even if they are in areas zoned for
agriculture, may be vulnerable to nonfarm
development next door because they provide a
“preserved view.”

Of the 108 stand-alone farms in 2007, 76 were
located within one half-mile of an existing
contiguous block, while 32 were beyond one half-
mile. The stand-alone farms accounted for 6,167
acres or just under nine percent of the total
preserved farmland in the county. The 114 stand-
alone farms in 2016 consisted of 6,353 acres, or
about 6 percent of the

to emphasize the creation and expansion of blocks
of preserved farmland (Lancaster Farmland Trust,
2016).

Preserved Farmland and Urban Growth Boundaries
We found that in 2007 Lancaster County had a
total of 583 miles of urban growth boundaries. We
determined that 65 miles of preserved farmland
shared a common edge with an urban growth
boundary. In other words, there are preserved farm
parcels along 11.1 percent of the growth
boundaries.

In 2007, 209 presetved farm parcels shared a
common edge with a growth boundary. The
Agricultural Preserve Board had, until 2000,
pursued a strategy of preserving farms along
growth boundaries because these farms were under
the most development pressure and, if preserved,
could obstruct development from penetrating into
high-quality farming areas. The Preserve Board

county preserved farmland.
Eighty of the stand-alone
parcels were within one
half-mile of another
preserved farm, and 34 were
beyond one half-mile.
Again, the results point to a
trend toward greater overall
contiguity of preserved
farms.

The Agricultural
Preserve Board gives higher
weighting in its application
ranking system for farms
adjacent to a preserved farm
or within one half-mile of a
preserved farm. This
strategy appears to be
working. The Lancaster
Farmland Trust has
traditionally pursued a more
opportunistic approach to
preservation, with less
emphasis on contiguity or
proximity to another
preserved farm. However,
the Trust has recently begun
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Figure 3. Preserved Farms, Agricultural Easement Sale Applications,
Effective Agricultural Zoning, and Urban Growth Areas in Lancaster
County, Pennsylvania, 2016
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average cost per acre to putrchase development
rights (slightly more than US$3,000) reflects an
attempt to preserve those farms under moderate to
significant development pressure close to built-up
areas. In 2000, the county adopted a policy of pay-
ing no more than US$4,000 an acre for a conserva-
tion easement in order to reduce the likelihood of
preserving farmland along growth boundaries,
where some farms had been preserved at a cost of
morte than US$5,000 an acre. The Farmland Trust
does not have the financial resources to purchase
conservation easements along growth boundaries,
and generally targets farms away from them.

The urban growth boundaries in 2016 were
virtually unchanged from 2007, at 583 miles. A
total of 335 preserved farm parcels shared 88.5
miles with the urban growth boundaries, so that
15.2 percent of the growth boundaries touched on
a preserved farm parcel. These results suggest that
preserving farmland along growth boundaries is a
difficult strategy to implement, in part because the
sale of a conservation easement is voluntary and
the cost of preserving farmland near development
is high. Moreover, landowners may perceive that
the growth boundaries will move outward over
time and that the sale of the farmland for
development will occur eventually.

GIS can be used to compile the factors and the
scores for the factors for farms under application
for the sale of conservation easements. The scores
include points for the proximity of an applicant
farm to a farm that is already preserved. The scores
are used to rank the order in which the applicant
farms are appraised to determine the easement
value, and generally the order in which applicant
farms will be preserved. But GIS can also show the
location of the applications that involve existing
blocks of preserved farmland (Figure 3). If a main
goal of the farmland preservation program is to
create large blocks of preserved farmland, then
applications for farms that would add to blocks of
less than 250 acres or less than 500 acres may be
preferred to farms that add to existing blocks of
500 or more acres.

Study Limitations and Future Research

This study concentrates on evaluating Lancaster
County’s acquisition of agricultural conservation
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easements to create large blocks of preserved
farmland. The study does not incorporate (1) data
on the amount of highly productive farmland that
has been preserved; (2) direct sales of farm prod-
ucts from preserved farms to consumers; or (3) the
change in the value of agricultural production in
the county since the statt of its farmland preserva-
tion program or, more specifically, the change in
the value of production from preserved farms.
While preserving the farm from development
is a first step, the second step is responsible
management of the land to maintain and even
enhance productivity over time. Soils are a priority
in the Agricultural Preserve Board application
ranking system. Soils data exist for each farm
parcel in the county. This data could be keyed into
a GIS database of preserved farms to measure the
amount of prime farmland (NRCS Class I and 1I),
soils of statewide importance (NRCS Class I11),
and any unique farmland (certain NRCS Class IV
soils) that have been placed under conservation
easements.” About 54 percent of Lancaster County
contains prime soils, and 18 percent contains soils
of statewide importance (Daniels, 2000). Monitor-
ing farms for compliance with soil and water con-
servation is essential for maintaining and increasing
soil productivity and reducing agricultural runoff
that pollutes waterways. Conservation district per-
sonnel who have the necessary soil conservation
expertise have assisted the Preserve Board in
monitoring farms and drafting conservation plans.
Lancaster County is one of the leading coun-
ties in the nation in direct sales to consumers,
ranking seventh in 2005 (Lancaster County Board
of Commissioners, 2005). A survey could be con-
ducted to estimate the direct sales from preserved
farms to consumers. Similatly, a survey could be
conducted to estimate the increase in the value of
production on preserved farms since they came
under a conservation easement. From 1992 to
2012, the county’s agricultural output more than
doubled, from US$681 million to US$1.475 billion
(in constant dollars) (USDA, 1992, 2014). Related

3 Farms preserved by the Lancaster County Agricultural
Preserve Board must have a Soil and Water Consetrvation Plan.
The local Conservation District has also helped to monitor
farms to ensure compliance.
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to the production of food is the access of new
farmers and expanding farmers to land. One
measure of this is the average age of farmers in a
county. For the U.S., the average age was 58 years
in 2012, and was 49 years in Lancaster County
(USDA, National Agricultural Statistics Service
[NASS], 2014). The younger the average age of
farmers, the more likely it is that younger farmers
have gained access to farmland.

Large agricultural landscapes exist at more than
just the county level. Lancaster County is one of 10
counties in southeastern Pennsylvania and not-
thern Maryland that have together preserved more
than 600,000 acres (Daniels & Wright, 2015). Fur-
ther study of the growth management efforts in
these counties that includes the use of GIS to
analyze farmland preservation, how their agricul-
tural economies ate linked together, and changes in
farm output and direct sales could provide further
insights into the effectiveness or shortcomings of
agricultural conservation easement programs. Such
a study would build upon this paper and the study
of agricultural conservation easements in the San
Francisco Bay Area (Stoms et al., 2009).

Lancaster County has a mature farmland pre-
servation program. A focus on growth manage-
ment and preserving farmland in large blocks
therefore is warranted, given that the county’s
population is projected to increase from 519,445 in
2012 to 652,000 in 2040 (Lancaster County
Planning Commission, 2012). Farmland preserva-
tion cannot guarantee that a farm will be a success-
ful business enterprise or even that the land will be
actively farmed. But farmland preservation can
keep the land from being converted to nonfarm
uses and can maintain the potential for the land to
be farmed in the future. An update of the GIS
study in this paper should be undertaken every five
to 10 years to track Lancaster County’s progress in
farmland preservation.

A Final Note on Farmland Preservation
Strengths and Weaknesses

The fact that farmland preservation is voluntary on
the part of the landowners is both a strength and
weakness. The strength is that landowners willingly
sell or donate a conservation easement on their
property to restrict its use. Thus, there is no
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struggle over Fifth Amendment “takings” because
landowners have voluntarily placed a conservation
easement on their property for which they receive
compensation in the form of cash and/or a tax
deduction and even estate tax benefits. The volun-
tary aspect of farmland preservation is also a weak-
ness, as it is not possible to compel the owner of a
farm to sell or donate a conservation easement. For
that reason, as Stoms et al. note, “planners can
never be completely strategic” (2009, p. 1160). If
the farmers next to a preserved farm do not want
to sell or donate a conservation easement, then that
preserved farm will continue to stand alone. Simi-
latly, if farmers next to a block of preserved farm-
land do not want to preserve their farms, then the
block will not increase. And finally, farmland
owners along a growth boundary may prefer to
wait for the boundary to expand around them, and
then sell their farms for development. Neverthe-
less, farmland preservation programs succeed when
large numbers of farmland owners within a local
area voluntarily sell or donate a conservation
easement.

Conclusions

Preserving large agricultural landscapes is funda-
mental for long-term success in maintaining a
critical mass of farms and farmland. This involves
the preservation not only of large farms but also of
smaller, intensively cultivated farms, as has occur-
red in Lancaster County. Gauging progress over
time is essential for identifying whether farmland
preservation efforts are creating large contiguous
blocks or scattered pockets of preserved farmland.
Such analysis can help farmland preservationists to
focus strategically on preserving farmland next to
or close to existing preserved farm patcels.

A comparison of two time periods indicates
good progress in Lancaster County toward creating
preserved blocks of 1,000 or more acres. The num-
ber of preserved parcels and acres in this category
doubled between 2007 and 2016. However, the
number of acres in blocks of less than 250 acres,
although lower in 2016, remains a concern.

Stoms et al. (2009) note the need for new tools
that planners and land preservation programs can
use to identify where to acquire conservation ease-
ments as strategically as possible. GIS analysis can
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provide new ways to determine the effectiveness of
farmland preservation efforts. With adequate digi-
tized data for agricultural zoning, growth bounda-
ries, and preserved farm parcels, the analysis can
inform local governments and land trusts about
where their efforts are succeeding and where to
focus future efforts. Two measures computed in
this study—consistency between farmland preser-
vation and agricultural zoning, and the degree of
contiguity of preserved farmland—can easily be
transferred to evaluate the performance of other
public (township, county, or state) and private land
trust farmland preservation programs.

The experience of Lancaster County shows
that it is possible to preserve a significant amount
of farmland along growth boundaries and in effect
make parts of the boundaries permanent. Preser-
ving farmland along growth boundaries will
compel future growth boundary expansions to
occur away from some high-quality agricultural
areas. But this strategy has enjoyed somewhat less
success than the preservation of farmland in
agricultural zones and in large contiguous blocks.

The Lancaster County experience
demonstrates that three techniques—effective
agricultural zoning, growth boundaries, and the
acquisition of conservation easements—can work
together in a farmland preservation package of
approaches. Agricultural zoning discourages most
nonfarm development and holds down the cost of
purchasing conservation easements; growth boun-
daries limit the extension of sewer and water lines
and urban development into the countryside; and
the purchase of conservation easements on tens of
thousands of acres gives greater certainty for
continued farming over time. =
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Abstract

This paper examines 12 U.S. farm link programs
(FLPs) using a type of program evaluation called
contribution analysis (CA) to determine if FLPs are
effective in facilitating farmland transfers between
retirement-aged farmers without family successors
and new farmers beginning their career. CA guided
the data collection, which included web audits,
interviews, questionnaires, and scholarly and grey
literature review. We developed an analytical
framework in the form of a theory of change,
followed by analysis of the FLPs and their
contribution to farm transfers. The analysis
focused on four themes that emerged from the
theory of change: (1) the effectiveness of FLP
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design and program activities; (2) the usefulness of
FLP databases to meet the needs of farmers; (3)
farmer motivation toward development or land
preservation; and (4) trends and systemic
influences on farm transfers. Although some FLPs
experienced relative success, the lack of
professional support systems, a heavy reliance on a
self-serve Internet database, and the presence of
various external conditions prevent most FLPs
from facilitating substantial numbers of farm
transfers. To conceptualize how FLPs may be
more successful, a revised theory of change was
developed, offering new perspectives on the
systemic conditions in which FLPs operate.

Keywords

Contribution Analysis; Family Farm; Farm Link
Programs; Farm Transfers; Retiring Farmers;
Succession Planning

Introduction

In the U.S., farm link programs (FLPs) endeavor to
preserve productive agricultural land by facilitating

farm transfers from retiring farmers or landowners
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to those starting a farming career (Hubbatd, 2000).
FLPs also look to other types of arrangements to
support this transition, such as short- or long-term
leases. Nonprofit organizations, universities, and
outreach arms of government departments
typically run FLPs, also known as ‘land link’
programs (Hubbatd, 20006). Their overall intent is
to keep farmland “in agricultural production while
helping preserve rural communities and family
farms in the face of ever-growing corporate
interests” (Slack, 2013, p. 505). FLPs hope to
enable farmers to retire comfortably, make
affordable land accessible to beginning farmers,
and limit the loss of farmland to development.

The literature describes mostly what FLPs do
and how they function (Goeller, 2012; Hubbard,
2000; Slack, 2013; Strange, Thompson, Prosch, &
Johnson, 2003). Ingram and Kirwan (2011),
however, explore the difficulties FLPs face through
the lens of the challenges and ultimate dissolution
of the Fresh Start FLP in Cornwall, U.K. They
suggest that it is nearly impossible for FLPs to
account for, and thereby mitigate, the ‘social fac-
tors’ that influence farm transfers, such as lack of
trust between retiring and new farmers (Ingram &
Kirwan, 2011). Their critique highlights the fact
that research on the ultimate effectiveness of FLP
efforts is lacking.

The intent of our research was to evaluate the
capacity of FLPs to facilitate various types of farm
transfers while identifying barriers and challenges
that may interfere with this goal. The research was
undertaken using the program evaluation frame-
work contribution analysis (CA). With CA as a
guide, we analyzed literature and interview data
from FLP staff in order to position FLPs in the
broader scheme of farm transfers in the U.S. We
also analyzed the environments in which FLPs
operate to identify some general program design
flaws as well as the ability of the programs to
facilitate farm transfers effectively.

Literature Review

Farmland occupies roughly 40 percent (914 million
acres) of privately owned U.S. land (Daniels &
Bowers, 1997; Nickerson, Morehart, Kuethe,
Beckman, Ifft, & Williams, 2012). Total acreage,
however, has decreased since the shift to industrial
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agricultural production began in 1935 (U.S.
Environmental Protection Agency [U.S. EPA],
2013). Large farms dominate agricultural
production, and smaller family-run farms have
been going out of business (Hamilton, 2005; Lyson,
2007). Each year up to 500,000 acres (202,343
hectares) of farmland is lost and developed.
Between 1982 and 2010, about 24,125,400 acres
(9,763,203 hectares) were lost (Farmland
Information Center, 2013). As urban areas expand,
the economic value of farmland increases (Kuethe,
Ifft, & Morehart, 2011). In the 2000s, farmland
values increased significantly (Gloy, Boehlje,
Dobbins, Hurt, & Baker, 2011; Weber & Key,
2015), influencing the ability of new farmers to
afford farmland. Moreover, three-quarters of new
farmers do not come from a farming family who
could help them access land and capital (Ahearn &
Newton, 2009; Inwood, 2013; Inwood, Clark, &
Bean, 2013; Mailfert, 2007).

Urban sprawl—the expansion of urban and
suburban areas onto rural land—can cause farmers
to perceive development as inevitable, thus affect-
ing their desire to update their agricultural model
(Lindstrom & Bartling, 2003). “Farmers often feel
discouraged from taking creative action to continue
farming and are put in a financial situation where
they need to sell quickly” (Lindstrom & Bartling,
2003, p. 2), so farmers often sell their farm for less
than market value, a cycle that leaves farmers
without adequate retirement income while encour-
aging continued subutrbanization.

Many aging farmers have no familial succes-
sors (Scott, Cameron, & Benjamin, 2010). Tradi-
tionally, farms are passed on to children as farmers
approach retirement age, but the difficulties of
farming encourage farmers’ children to pursue
other careers (Ball & Wiley, 2005). The average age
of farmers in the U.S. is 58, up from 55 in 2002,
and the number of farmers over 75 has increased
20 percent since 2002 (U.S. Department of Agri-
culture [USDA], 2007a, 2012). Without successors,
farmers work well beyond traditional retirement
age (Amshoff & Reed, 2005; Ball & Wiley, 2005),
and without adequate succession plans, the future
of their farms may be at risk.

By 2019, about 10 percent (91.5 million acres
or 37 million hectates) of farmland will change
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hands (USDA, 2014). Many farmers will need to
sell their farms, but to whom and for how much?
Those wanting to enter farming often struggle with
high start-up costs and obtaining land, despite their
willingness to enter the profession (Ingram &
Kirwan, 2011) and often cannot purchase land at a
price that enables financial security for retiring
farmers (Pitts, Fowler, Kaplan, Nussbaum, &
Becker, 2009), thereby making farm transfers
impracticable. When developers offer good prices
for farmland, it is understandable that a farmer
without a successor would sell land to finance
retirement. Research that can help unpack the
nuances of supporting more successful farm
transfers is important to disrupt this trend.

Methods and Analytical Approach

We based the methodological framework for this
research on a Program Evaluation (PE) method
called contribution analysis (CA), first developed
by John Mayne in 2001 (Mayne, 2012). CA

accounts for the fact that external factors may have
more of an impact on a program’s observable
outcome than the structured activities of the
program itself (Shadish, Cook, & Leviton, 1991),
and thus is based on the understanding that pro-
grams do not operate in a vacuum. In using CA, we
conducted an initial round of data collection fol-
lowed by preliminary analysis, which provided the
foundation for the development of the key tool in
CA, the theory of change (ToC) (Anderson, 2005).
We then created the analytical framework, collected
more data, and conducted another round of anal-
ysis, which informed a revised ToC. Use of the CA
framework required information about the pro-
gram and its outcomes, and also required incor-
poration of program-specific data. Table 1 outlines
the standard stages of CA and how we applied each
of them in this study, including deviations from
standard CA procedures that were necessary for
this study.

Initial data collection consisted of Internet

Table 1. Stages of Contribution Analysis (CA) and Applications in This Study of Farm Link Programs

Application and Deviations from CA

Stages of CA Description Function in this Study
1. Establish attribution  Establish the research question; Description No major deviation
problem determine what program elements
will be assessed
(Research) Included preliminary data collection to
improve initial understanding of farm link
programs’ (FLPs’) operations
2. Develop theory of Create a flow diagram of how the Description Extrapolated from preliminary findings to
change (ToC) program is theoretically supposed develop a general, cross-program ToC
to affect change
(Research) Included preliminary analysis to extrapolate
themes dominating the ToC
3. Gather information Data collection related to the Research In this instance, content analysis and
on ToC program further literature review relevant to themes
dominating the ToC
4. Assemble the Assess the validity of the ToC Analysis Reported the findings supporting the
contribution story identified themes in the ToC
5. Gather more evidence Identify research gaps and gather Research Did not explicitly have a separate stage
data accordingly
6. Revise contribution Incorporate new data and reassess Analysis Did not revise the contribution story.

story its relationship to the ToC. Make
final conclusions in the form of a
statement of contribution.

Instead proposed a revised ToC with
stronger theoretical foundations based on
research findings.

Note: Adapted from Mayne, 2008.

Volume 7, Issue 3 / Spring—Summer 2017

85



Journal of Agticulture, Food Systems, and Community Development

ISSN: 2152-0801 online
http:/ /www.foodsystemsjournal.org

searches for U.S. farm link programs. The
researchers searched Google, using the search
terms ‘farm link programs,” ‘land link programs,
and ‘farm matching programs’ to identify as many
programs as possible. We reviewed each program
website for information about process, intention,
operational history, success metrics, contact infor-
mation, and other relevant documentation. We
then entered the information into a spreadsheet
and developed a questionnaire to address infor-
mation gaps such as budgets, staffing levels, and
any governmental relationships. The questionnaire
also included open-ended questions.

To supplement publicly available information,
we emailed participation requests to staff at 19
FLPs; 12 agreed to participate. Over a three-month
period we collected data. Eight participants com-
pleted the questions in writing and submitted them
by email; four chose a phone interview format. The
researcher conducting the interview took notes
throughout the phone interview and returned these
to the participant for verification. We entered pat-
ticipant responses into tables and reviewed the data
for significant trends and themes. We then con-
ducted more research based on those trends and
themes and used all data to produce the theory of
change (ToC) (Table 2).

We developed the ToC based on what we
learned about FLPs as a category during the pre-
liminary data gathering and initial analysis de-
scribed above. Table 2 reflects the resulting ToC
for FLPs. Each section of the table represents a
specific stage in an ideal FLP farm transfer process,
with the progress of each stage depending on the
success of the previous stage. This ToC outlines
the ideal process flow that should occur in an FLP.

Four themes emerged from the ToC: (1) the
effectiveness of FLP design and program activities;
(2) the usefulness of FLP databases to meet the
needs of farmers; (3) farmer motivation toward
development or land preservation; and (4) trends
and systemic influences on farm transfers. These
themes guide the second round of data collection,
providing context for the findings and structure for
the contribution story (CS) (Delahais &
Toulemonde, 2012; Lemire, Nielsen, & Dybdal,
2012), which is based on evidence collected about
the themes emerging from the ToC. The CS can be
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described as a narrative explaining why the ToC is
or is not accurate, and hence why the program is
effective or ineffective. The ToC is tested by exam-
ining each theme in the context of how it affects
FLPs and the land transfer process. The assump-
tions associated with each theme (Table 2) are chal-
lenged using literature and empirical data (intet-
views and/or questionnaires). This approach incor-
porates common practices found in other types of
theory-driven evaluations, where the strength of a
program is tested according to how well the com-
ponents of the theory function (Mayne, 2001).
Once the influence of each theme is understood,
each theme can be discussed in relation to the
others; how these influencing factors impact FLPs
and farm transfers then can be better appreciated.

At the CS development stage, program credi-
bility and its contribution, if any, to observed out-
comes are assessed (Mayne, 2008). The CS serves
to validate, question, and explain the theory of
change, and includes the primary empirical data
and a review of relevant academic and grey litera-
ture. Specific to this research, the creation of the
CS allows flaws within FLP functioning that pre-
vent (or limit) success to be identified. The final
result of the CS is a Statement of Contribution
(SoC) (Mayne, 2008), which, in this case, clearly
states if and how FLPs are contributing to land
transfers. Several recommendations emerged that
may help FLPs mitigate some of their operational
challenges.

Evaluating Program ‘Success’

Determining what success means for FLPs war-
ranted further inspection of each FLP’s stated
objectives. Each FLP included in this research has
stated goals, which are described in Table 3.

Results and Analysis: How F1Ps Affect Farm
Transfers (the Contribution Story)

The following section is the CS stage in CA. Dis-
cussing the major components of the ToC in more
depth, we assess the validity of the ToC as based
on evidence. To put it another way, we are answer-
ing the question, “How do the main components
of the ToC contribute to the effectiveness of
FLPs?” Below, we discuss the four themes drawn
from the ToC in greater detail.
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Table 2. Theory of Change for a Farm Link Program

Description

Assumptions

Risks

Stage 1: External Conditions

1. There is no familial ¢ A nonfamily member could succeed o The typical transfer process does not favor
successor instead. nonfamily succession.
2. Farmland is at risk of being e Farmers prioritize keeping their land in e Selling farmland for development is a

sold for development

production.

preferable or acceptable choice.

. Farmers need help finding

a successor

FLPs can be a natural go-to place for
farmers seeking help with a farm
transfer.

Farmers can engage in farm transfers
independently.

Farmers seek assistance elsewhere.
Farmers do not trust nonfamily members.
Farmers do not know that FLPs exist and
may be able to help with a farm transfer.

. Beginning farmers cannot

find affordable, desirable
farmland

FLPs can help bring new entrants into
farming.

Farms remain too expensive to purchase
despite FLP efforts, or farms do not meet
the criteria desired by the new entrants.

Stage 2: Program Outputs

1. Database o All interested parties (seller and buyer) e The database is an inappropriate tool
use the database effectively. and/or is underutilized.
2. Basic staff support and/or e Enough support is given to supplement e Participants need more help than is

facilitation

the use of the database.

provided.

. Print resources

Print resources can provide relevant and
appropriate guidance for farmers.

Print resources are not an acceptable
and/or appropriate medium for farmers.

. Educational opportunities

Workshops, etc. are useful learning tools
that augment FLP work.

Workshops do not result in knowledge
uptake or have limited effectiveness.

. Program marketing

Marketing schemes are effective in
recruiting new and retiring farmers to the
FLP.

Marketing schemes do not draw in
farmers to the FLP.

Stage 3: Immediate Outcomes

1.

Awareness of potential
farm buyers and sellers

Farmers have used FLP information
and/or resources.

The database has been used
successfully.

Farmers do not use FLP information
and/or resources.

The database is ineffective at initiating
matches.

. Opportunities arise for

mentorship or lease-to-own
arrangements (nonsale
partnership)

A potential match has been identified.
Farmers are prepared to teach and begin
relinquishing control.

Personal differences prevent a farm
transfer.

Farmers do not have the specialized
knowledge or support required to arrange
a nonsale partnership.

. Opportunities arise to

negotiate a farm transfer

A potential match has been identified.
Farmers are prepared to discuss a farm
transfer.

Farmers have access to appropriate
professional assistance to help negotiate
a transfer.

Personal differences prevent a farm
transfer.

Farmers do not have the specialized
knowledge or support required to arrange
a farm transfer.

. Better understanding of

farm transfer process

Farmers have used resources or
participated in workshops.

Farmers are not prepared to implement
new knowledge.

Stage 4: Intermediate Outcomes

1.

Farm mentorships and/or
lease-to-own arrangements
occur

The FLP was helpful.
Arrangements would have been made
anyway.

Personal or other issues prevented
arrangements from occurring,
continued
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Description

Assumptions

Risks

2. Farm transfers occur

e The FLP was helpful.
e Farm transfers would occur anyway.

e Personal or other issues prevented
transfers from occurring.

3. Retiring farmers are
financially secure

e Farm transfers adequately provide
farmers with enough money to fund
retirement.

Farmers are not able to sell the farm for
enough money to live comfortably in
retirement.

4. Agricultural production is
sustained in region

o New farmers will maintain existing level
of production.

New farmers engage in smaller-scale
farming, possibly part-time.

Stage 5: Final Outcomes

1. Farm preservation

e Farms are transferred to a new farming
generation.

e Farms are sold for development or left
fallow.

2. Rural employment

e The farming venture is successful and
able to employ staff.
e Spin-off industries maintain viability.

e Farms are too small to require extra
staffing.

e Farms are unsuccessful businesses.

e Farms have difficulty finding qualified,
willing laborers.

3. Farmland transferred to a
new generation

e Farms are sold to people for farming
purposes.
e Farmers retire financially secure.

e Farms are not transferred.
e Farms are sold to people who choose to
significantly downsize farming operations.

Table 3. Stated Objectives of Farm Link Programs (FLPs) in This Study

Farming opportunities
and other nontransfer

Farm transfer as a stated

arrangements as a stated

Land protection as a

Program goal or service offered goal or service offered stated goal or function
Not explicitly, but the FLP is

Virginia Farm Link Program X X part of the Office of

Farmland Preservation

Pennsylvania Farm Link Program X

Central New Mexico LandLink

lowa State University Beginning X

Farmer Center: Ag Link

New York Farm Link X X

Center for Rural Affairs: Land Link X X

Services (Nebraska)

iFarm Oregon

Colorado Land Link X

New Entry Sustainable Farming

Project Farmland Matching Service X

(Massachusetts)

New Jersey Farm Link Program

Land Link Montana

Ohio
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Effectiveness of FLLP Design and Program Activities
Each FLP has unique characteristics, which are
identified and examined to understand their impact
on program outcomes. Impact is specified as the
number of successful matches, transfers, and/or
leases resulting from program efforts. Three FLPs
stand above the rest. Since the FLP came into
existence, New York Farm Link reported 75 trans-
fers and 500 farmers receiving services related to
long-term transfers; the lowa Ag Link program
reported 68 farm transfers; and iFarm Oregon
reported 35 transfers, including long-term lease
agreements. The other programs that reported a
specific number of transfers reported fewer than
10, while some could not provide a specific num-
ber because they did not keep such data. There
were no consistent trends apparent in the data that
could easily explain the differences in the number
of farm transfers between programs, which indi-
cates a need to further analyze and understand the
programs at a more fundamental level.

Notably, some FLP staff stated that programs
should be evaluated on their ability to help estab-
lish any type of connection with potential farmers,
not just on the number of successful transfers.
However, program websites still specifically iden-
tify farm transfers as an important outcome (Table
3), in addition to helping establish other farming
opportunities. Given that programs were created to
support land transfers, in addition to these other
types of connections,’ the term “transfer’ will here-
after include sales, leases, and other forms of
longer-term partnerships.

Budgets and funding. FLPs rarely operate as
the sole activity or focus of an organization. When
asked about the yearly budgets of FLPs, most par-
ticipants could provide only an approximate dollar
amount. The budgets of the surveyed FLPs range
from none” to over US$120,000 per year. Most
budgets were between US$15,000 and US$50,000
(eight out of 12); much of this money went to pay-

I Some FLP staff included any type of connection made
between farmers (e.g. long-term leases, partnerships, or land-
share arrangements) within their definition of ‘transfer.’

2 One program reported that it was operating at a loss—its
organizational budget did not allocate any funds for FLP work,
but the work was being done by staff anyway.
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ing staff.

An important finding was that neither levels
nor sources of funding corresponded with the
number of transfers. For example, a program that
reported a budget of US$120,000 had zero matches
associated with the program, while a program
reporting a high number of matches had a budget
of approximately US$45,000 per year. A young
program also reported a high number of matches
while operating with a budget of only US$30,000.
Sources of funding—mainly from the government,
university funding, and private donations—did not
correspond with program success. Some programs
charged a user fee to new farmers, but this was not
typical. Retiring farmers were not charged a fee in
any of the study programs.

Staffing. Staff levels at all programs are mini-
mal: three programs have only one full-time staff
member, and nine have only a part-time staff mem-
ber. Aiming to learn from existing FLLPs to design a
well-functioning FLP in Montana, Hubbard (2006)
considered the day-to-day role and function of
staff in FLPs: “It is no surprise that these under-
staffed programs facilitate matches as efficiently as
possible by publicizing the information and
resources, hoping their participants will utilize
them well” (p. 20). The energy needed to actively
initiate matches is not always available to staff.
However, even understaffed programs have been
relatively successful, suggesting that success and
funding ate not necessarily related. This finding
suggests that further investigation is needed to bet-
ter understand the specific nature of program fea-
tures that are most commonly linked to success.

Program focus. FLPs all operate on similar
principles. Therefore, variations in the number of
transfers may result from differences in the organi-
zations that run FLPs, or from the influence of the
other setvices the organization offers.” Additional
services that FLPs provide can be divided into
three categories. The first is farmer education and
includes business planning, educating on farming

3 FLPs generally operate as one segment of an organization
that offers numerous services and programs. All FLPs that
participated in this research were run simultaneously alongside
other programs and services offered by their respective
umbrella organizations.
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issues, and/ ot providing additional educational
resources to farmers. The second category of set-
vices encourages social and political engagement
and includes the operation of farmers markets and
development of consumer information and
resources, policy formation or government lobby-
ing, and/or rural development work. The third
category relates to land issues such as preservation,
conservation, and zoning.

Of the three programs that declare the most
number of matches to date, two strongly focus on
farmer education. The third program has some
focus on education for farmers, and some on
broader social and political engagement activities.
None of the three are concerned explicitly with
land conservation. That these three FLPs focus on
education and broader social and political activities
is not necessarily the cause of their relative success;
other FLLPs also participate in these types of pro-
gramming activities, yet do not have success rates
comparable to these three. Therefore, it is difficult
to attribute those successes to one replicable pro-
gram characteristic.

Given the small number of farm transfers
made through the 12 FLPs surveyed, even includ-
ing those reporting higher transfer rates, it appears
that FLP transfers are responsible for only a
minority of farm transfers or start-ups. According
to the USDA, 291,329 new farms started between
2002 and 2007, making up about 13 percent of all
farms in production during those years (USDA,
2007b). It is unclear whether these farms were
transferred to family or nonfamily members, or
were entirely new farming operations starting up
on previously unfarmed land. The relatively small
influence that FLPs have on the overall number of
farm transfers raises the question of what wider
issues may also be influencing low transfer rates
among FLPs. This part of the CS suggests that
present program designs may be inadequate to
influence land transfers. As the CS is developed, a
clear portrayal of what FLPs do with limited staff
and financial resources will underpin the overall
understanding of the potential impact of FLPs.
The limited influence on farm transfers is clear, but
is this the whole story? The following three sec-
tions endeavor to uncover some specific challenges
that may be linked to poor outcomes for FLPs,
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what additional factors may need to be considered,
and what modifications could be made to improve
FLP success.

Usefulness of FLP Databases to Meet the
Needs of Farmers
Questionnaire and interview results indicate that
FLPs place a heavy emphasis on database use.
Participants indicated that these databases auto-
mated much of the FLP matching process. The
database set-up differs in each case, but many
participants indicated that they allow automated
emails or contact information to be sent to a farm
seller or seeker under certain conditions. Some
programs screen participants and facilitate initial
contacts between parties. That FLP staff rely so
heavily on databases to facilitate matches is, there-
fore, worth examining, as their usefulness and the
level of uptake on the part of users are likely
significant factors in the success of FLPs.
Participants (staff who completed the inter-
view or questionnaire) reported significantly more
farm seekers than sellers using these databases.
Several participants observed that the farm seekers
drive the program, as they are the more eager of
the parties. Two FLPs directly encouraged retiring
farmers to be the main drivers of the process by
initiating contact with potential buyers. Goeller
(2012) also noted a disproportionate number of
farm owners (fewer) and farm seekers (more) listed
in FLP databases, although it is usually free for
landowners to register, while seekers often have to
pay a fee. The limited use of these programs by
retiring farmers signifies a potential problem. It is
possible that retiring farmers are less interested in
engaging with an FLP that requires submission of
an online form to begin the matching process.
Therefore, it may be problematic that FLPs rely so
heavily on databases to facilitate matches between
farmers. These issues are discussed further below.
Farmers and Internet use. The body of
literature that explores how farmers use the
Internet is fairly homogeneous in its observations
and conclusions (Briggeman & Whitacre, 2010;
Charatsari & Lioutas, 2013; Chiu, Cheyney,
Ramirez, & Gerr, 2015; Howell & Habron, 2004;
Stenberg & Morehart, 2007). While most farmers
do have a personal computer (Briggeman &
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Whitacre, 2010), the scope and scale of Internet
usage depend predominantly on things like farm
size (Briggeman & Whitacre, 2010; Mishra & Park,
2005; Stenberg & Morehart, 2007), income level,
education, and age (Stenberg & Morehart, 2007).

Computers are used fairly often for farm
business-related tasks (Mishra & Park, 2005). In the
carly days of the Internet, however, the rate of its
regular use for daily farm business tasks was much
lower than that of other businesses of similar size
(Warren, 2004). Since then, the literature suggests
that activities such as sourcing information, email,
online banking, and purchasing and/or selling
goods are minimal and not universal among
farmers (Charatsari & Lioutas, 2013; Chiu et al.,
2015; Taragola & Van Lierde, 2010). This lack of
use is not due to limited rural access: by 2011,
about 60 percent of rural residents had access to
high speed Internet, compared to 70 percent of
urban residents (U.S. Depattment of Commerce,
2011). Although the rate of farmer Internet use is
increasing (USDA, 2013), rural farmers still lag
behind those in other sectors (Khanel & Mishra,
2013). Limited Internet use among farmers is not
necessatily a problem, unless the Internet is used as
a “default medium for knowledge transfer, com-
merce, etc.” (Warren, 2004, p. 380), thus leaving
some farmers at a disadvantage.

There are legitimate reasons why Internet
adoption has been slower among aging farmers;
FLPs need to understand these issues. “Older
operators are less likely to adopt the internet”
(Briggeman & Whitacre, 2010, p. 573). Studies
consistently show a clear negative correlation
between age and Internet use in farmer business
(Howell & Habron, 2004; Stenberg & Morehart,
2007), and a 2015 study by Chiu et al. investigating
where farmers got health and safety information
shows the Internet to be a least trusted source of
information among farmers of all ages. While
farmers may have computers and Internet access,
they may not use them as a business tool or a
soutce for business-related information (Chiu et al.,
2015; Stenberg & Morehart, 2007). Vatble, Secchi,
and Druschke (2016) suggest that those farmers
who do use the Internet more extensively—such as
for business communications and sourcing infor-
mation—would be considered ‘innovators,’
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suggesting that the use of the Internet for these
purposes is not the norm for farmers. Such condi-
tions provide plausible explanation for why the
FLP databases are sparsely populated with farm
owners.

Personal security on the Internet. Older
farmers are concerned that personal information
will not remain secure on the Internet (Briggeman
& Whitacre, 2010; Warren, 2004), more so than
other population groups (Stenberg & Morehart,
2007). FLP staff have noted this concern and
emphasized the need to take extra care to protect
contact information stored in FLP databases to
alleviate farmers’ concerns about security. FLPs
need to improve farmer confidence that their
personal information is secure.

Perceived usefulness of the Internet.
Hubona and Geitz (1997) suggest that any type of
technology adoption process requites the potential
adopter first to perceive the technology as useful
and easy to use. This positive (or negative) percep-
tion determines adopter attitude toward the tech-
nology, which in turn drives his or her intention to
use it (or not). Research suggests that farmers often
are not aware of how they can benefit from using
the Internet (Taragola & Van Lierde, 2010), and
their “lack of perceived need for the internet”
(Briggeman & Whitacre, 2010, p. 581) will prevent
its use. In addition, “farmers are more skeptical of
the quality of the internet as compared with that of
face-to-face information diffusion” (Charatsari &
Lioutas, 2013, p. 122), and believe that the Internet
is not actually a suitable replacement for traditional
methods of conveying information to farmers
(Ballantyne, 2009).

In the case of FLPs, the online database and
automated functions such as email have replaced
the human-to-human interaction and information
exchange that are more comfortable and familiar to
farmers. Interestingly, various interviewees were
aware of this issue and suggested that farmers still
make connections primarily via their own networks
of friends, family, and acquaintances. Interviewees
accepted that using a program like an FLP is not a
typical way to sell a piece of property, and that
despite the best efforts of FLPs, farmers wishing to
sell their land will look to more traditional avenues
(e.g., lawyers and real estate agents). To be more
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successful, FLPs may need to invest in more tradi-
tional communication methods including, ideally,
more face-to-face contact. One opportunity could
be to arrange networking sessions in hub locations
that involve both buyers and sellers and a form of
facilitated interaction. Other industrial sectors seek-
ing to development relationships between disparate
actors have used this “speed-dating” approach with
considerable success (Liu, Adams, Cote, Geng, &
Li, 2016), thus demonstrating the potential for such
events.

Farmer Motivations Concerning Development
and Land Preservation
Data analyses suggest that FLPs assume that farm-
ers prefer their farmland to be kept in production
and that it is only the difficulty of transferring the
farm that prevents it from being used for contin-
ued agricultural production. These assumptions are
simplistic, as complex economic, personal, and
geographic factors influence farmers’ decisions
about the future use of their farmland. Farmland is
a financial asset and can be a source of income
during retirement; it is a potential home during
retirement; it is a place filled with sentimental value
for many farmers (Mishra, El-Osta, & Johnson,
2004); and in many cases, it is a legacy (Duffy,
2011). The services FLPS offer may not address
the reasons a farmer might decide to sell farmland.
Financial considerations. Farmers
considering selling land take into account things
like their health, age, children’s interest in farming,
opportunity for nonfarm occupation, and desire to
relocate (White, 1998). Financial needs strongly
motivate farmers’ decisions about their land; in
many cases, farmer financial needs are better
served by selling the land at development prices
(Zollinger & Krannich, 2002) than by passing it on
to subsequent generations (Pitts et al., 2009). A
farmer facing unfavorable farming conditions, such
as sprawl, may consider transferring to a family
member who has expressed interest in taking over
the family farm, but not to a nonfamily member
(Zollinger & Krannich, 2002) because “farmers
may feel that the child who has been planning to
take over the farming operation should have the
right to attempt farming operations in the current
area or sell the operation for non-agricultural land
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use” (Zollinger & Krannich, 2002, p. 459). If there
is no family member to take over the farm, how-
ever, the farmer may simply sell the land for non-
agricultural uses (Zollinger & Krannich, 2002) or
hold onto the land as long as possible (Duftfy,
2011). For FLPs, this means that some decisions
regarding farm sales have little to do with the
farmer’s ability to find a buyer. These common
tendencies of retiring farmers may prevent farm-
land from becoming available to new farmers, thus
limiting the rate of possible transfers.

If the farm owner is interested in selling to a
new farmer, pricing can make selling difficult.
Retiring farmers seck to profit enough to make
retirement comfortable, but to keep the land
undeveloped and in production, the asking price
must be affordable for the new farmer (Pitts et al.,
2009). Without a family successor, farmers may feel
it is not worth the effort to find a successor if they
believe market, community, or geographical condi-
tions are poor. Alternatively, a farmer may simply
not be willing to put the farm on the market for a
nonfamily member to purchase (Duffy, 2011). This
presents a question of convenience: when faced
with various options, will a farmer opt for the
simplest type of sale?

Sentimental attachment to family farmland.
Money may not be the only important factor in the
decision to sell farmland. Farmers can have a senti-
mental attachment to their land and feel that it is
part of their identity (Gasson & Errington, 1993).
For some, the possibility that their children will not
take over the farm may produce a deep sense of
loss (Dessein & Nevens, 2007). Their attachment
to the land and their history on it can affect how
likely they are to try to keep the land in production
(Kuehne, 2013). Because the link between how
farmers define their identity and the decisions they
make about their land is poorly understood
(McGuire, Morton & Cast, 2013) it raises the
possibility that some farmers would avoid succes-
sion planning as a self-identity preservation tactic;
that is, being unable to accept that their farm will,
or should, be transferred, a farmer may delay
developing a succession plan and thus keep their
farming identity intact. What is known, however, is
that farmers who choose to develop succession
plans do have a desire to see their land continue to
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be used for agriculture (Darnhofer, 2010; Higby,
Ruhf, & Woloschuk, 2004). The absence of suc-
cession planning will likely limit the likelihood that
farmers will be able to transfer their farms, thus
undermining the possibility of its continued use as
farmland (Pitts et al., 2009).

Urbanization considerations. Urban and
suburban encroachment results in decreased output
and productivity for remaining farms and, over
time, a higher amount of idle farmland (Daniels &
Bowers, 1997; Thompson & Prokopy, 2009). In a
phenomenon known as impermanence syndrome,’
when farmers assume that their land will be devel-
oped eventually, they reduce their investments in
soil health and their production capacity wanes
(Daniels & Bowers, 1997; Olson, 1999). Farmers
adapt to urban encroachment with ‘negative
adaptation’; they attempt to maintain business as
usual, but eventually they close the farm business
(Johnston & Bryant, 1987; Sharp & Smith, 2003).
External pressures, then, further affect the circum-
stances under which farmers operate and make
decisions about farmland preservation or develop-
ment. If an FLP works under the expectation that
farmers want to keep their land in production at all
costs, that FLLP may be on the path to failure.

Trends and Systemic Influences on Farm Transfers
Succession process. Arranging transfers with
nonfamily members is a difficult, emotionally
wrought endeavor; a farmer may not be willing or
able to bring an unknown person into their opera-
tion as easily as they might bring in a family mem-
ber. This is not to suggest that transitions with
family members are simple; they too can be diffi-
cult. A farmer’s attachment toward his or her
farmland makes it difficult to break ties to the land
upon retirement (Mishra, Johnson, & Morehart,
2003). Relinquishing control may also be financially
worrisome for farmers who need to generate
retirement income from farm assets (Keating &
Munro, 1989). Any of these issues can hinder the
transition process (O’Neill, Komar, Brumfield, &
Mickel, 2010).

Much of the motivation to modify a farm
business is linked to preparations undertaken to
pass on the farm within a family (Inwood et al.,
2013). Keating and Munro (1989) describe how
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younger farmers prepare to take over a farm by
engaging in activities of increasing responsibility in
the following order: general farm work; livestock
care; production management; marketing manage-
ment; financial management; land holdings; and
equipment holdings. Any good succession process
typically begins long before a farmer sells the farm
to a successor because the mere expectation of a
successor (or none) can affect the succession
process (Pitts et al., 2009). Farmers who intend to
pass on their business are more likely to make
decisions aimed for longer-term growth (Gasson et
al., 1988; Stiglbauer & Weiss, 1999). Potter and
Lobley (1992) describe this phenomenon as ‘the
successor effect.”

Larger farms are more likely to have a family
successor than smaller farms (Glauben, Tietje, &
Weiss, 2002). Smaller family farms may be at a
greater risk of experiencing the impermanence
syndrome. Furthermore, relatively few farmers
have concrete retirement plans, intending instead
to use their farms for income once they retire
(Dutfty, 2011). This finding is congruent with other
studies that indicate that as farmers become
semiretired, they expect to be able to continue
drawing income from the farm (Gasson, Errington,
& Tranter, 1998; Keating & Munro, 1989;
Kirkpatrick, 2013). Such farmers tend to adopt
static management practices or disinvest in the
farm, selling off some land and assets with the
intention of continuing to use the remaining land
to finance their retirement (Inwood & Sharp, 2012).

Leasing as a potential farm transfer option.
Leasing can be a more affordable and gradual way
for new farmers to begin their farm business or
gain valuable experience (Hubbard, 20006). Also,
some farmers wanting to sell land have more to sell
than is typical for new farmers to purchase. Leasing
may allow new farmers to take partial control of
the land, which can offer alternative retirement
tinancing options for the landowning farmer.

However, leasing or renting land may impinge
on the long-term productivity of the land. Various
tax structures in the U.S. incentivize farmers to
rent their land to fund their retirement rather than
sell it, which may mean that the farm is not as well
managed and productive as it would be if it were
owned (Slack, 2013), possibly because tenant
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farmers are likely to take few big risks in their
farming operations (Fukunaga & Huffman, 2009).
Leasing arrangements offer no guarantee that
production would continue after the death of the
landowner (Slack, 2013). Furthermore, farmland
available to rent may not be suitable for new farm-
ers; if the land available is excess land without a
house or other buildings, it is more likely that an
established neighboring farmer will lease it. The
more farmland that is rented in such scenarios
limits the land available for young farmers to pur-
chase (Ilbery, Ingram, Kirwan, Maye & Prince,
2012).

Given the limitations on the viability of leasing
land on a long-term basis, FLPs should nurture
farmers wanting to enter such arrangements, while
being mindful that many new farmers choose to
own land (Shute et al., 2011). As a short-term
option, leasing may be acceptable, but as a long-
term strategy, ownership may be a more successful
option.

New farmers. Understanding the behavior,
motivations, situations, and needs of aspiring
farmers is important when trying to create a more
tavorable farm transfer environment. New farmers
are not all young; in the U.S., their average age in
2007 was 48 (USDA, 2007b), with approximately
one-third over 55 (Ahearn & Newton, 2009;
Inwood et al., 2013). New farmers are unevenly
distributed across the U.S.; concentrations range
from 10 percent or less in a county to as much as
50 (Ahearn & Newton, 2009). New farmers tend to
start out with smaller farming operations; “entry
rates decline as farm size grows” (Ahearn &
Newton, 2009, p. 20). The average size of new
farms in 2007 was 201 acres (81 hectates), less than
half the average farm size of 418 acres or 169
hectares (USDA, 2007b). New farmers may want
to start with smaller farms due to the challenges of
accessing financing, resources, and information
(Clark, Inwood, & Sharp, 2016). Furthermore, as
beginning farmers are likely to have off-farm
employment (as 80% do) (Inwood et al., 2013;
USDA, 2007¢), there is less need to make money
solely from farming, lessening the need to purchase
a large land parcel. The connection between age
and off-farm employment is notable: new farmers
may enter farming later in life after working in

94

other careers and saving for a farm purchase. They
may also continue working in other jobs; new
farmers are often drawn to the farming lifestyle as
opposed to a farming career (Ahearn & Newton,
2009). In fact, in the 2007 U.S. census, 32 percent
of new farmers* did not report any production on
their land at all (Ahearn & Newton, 2009). Under-
standing that new farmers are not always young,
are likely to seek out smaller farms, and may
choose to be employed off the farm can provide
insight that may support program innovations
within FLPs to alleviate the potential difficulties in
transferring land caused by these realities.

Incongruent needs: retiring vs. new farm-
ers. Beginning farmers have needs that are not
aligned with those of established farmers. One
problem is that established farmers have much
more land and a larger farm business than a
beginning farmer can often afford or manage
(Inwood et al., 2013). New farmers face high start-
up costs (Ahearn & Newton, 2009), and as land
values increase, it becomes even more difficult to
buy large parcels of farmland (Lobley & Baker,
2012), which may not even suit the needs of new
farmers (Ahern & Newton, 2009).

Importance of social networks. Existing
social networks create both opportunities and
barriers. Strong social networks are important for
beginning farmers, yet many—when they are from
outside a given agricultural community—experi-
ence social isolation in communities where they
attempt to begin their farming career (Mailfert,
2007). Such networks facilitate farm acquisition,
since it is more likely for farms to be exchanged
between friends, family members, and neighbors
(Robison, Myers, & Siles, 2002, p. 45). Further-
more, farmland typically sells at a lower price when
the seller knows the buyer, demonstrating that
“relationships do matter in farmland exchange”
(Robison et al., 2002, p. 57). New farmers who
want to rent farmland may find themselves com-
peting against established area farmers who want to

4The USDA defines ‘beginning farmer’ as someone operating
a farm for 10 years or less regardless of how much income
they derive from their farm. These farmers may not have a
goal of producing agticultural commodities and may simply be
living on the farmland (Ahearn & Newton, 2009).
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expand their business (Ingram & Kirwan, 2011).
Accordingly, new farmers wanting to make short-
term arrangements with an established farmer to
gain experience may find it difficult to do so.

Study participants emphasized that they are as
interested in helping farmers find opportunities as
they are in facilitating farm sales. Recalling what
was discussed eatlier about incorrect assumptions
about how farmers value their farmland, the under-
standing that farmers have strong social bonds can
be an advantage to FLPs. We suggest that time and

energy spent building social networks between
retiring and new farmers could result in more
favorable outcomes later in terms of farm transfers.

Recap of FLLP Challenges

Table 4 summarizes the challenges FLPs identified
during this research (Column 1), and possible
solutions that we have proposed (Column 2).
Acknowledging and addressing challenges, prob-
lems, and common mistakes of FLLPs are founda-
tional in developing a more effective FLP. The

Table 4. FLPs: Existing Problems and Potential Solutions

Problem

Solution

Heavy reliance on internet to recruit
farmers with land

Face-to-face recruitment

Hard copy/mail-in registrations for program

Staff to facilitate matches more actively

Educate farmers on Internet use and online security

e & o o

Unclear long-term goals

Clarify long-term goals and develop viable strategy

(72}
Q
W Short-term goals do not match long-term e Determine whether other initiatives should be undertaken alongside
2 strategy FLP (lobby for better policies and/or legislation, find secure funding,
§ build and strengthen farming networks, etc.)
g Understaffed programs e Better align staffing with the program tasks and actions known to have
& the greatest influence to optimize staff impact
nE_ e Where possible, hire more staff
Unstable funding leads to lack of long- e Secure long-term funding?
term planning
Not connected to ready and affordable e Establish connections with professionals willing to support and/or
specialists on farm transitions (e.g., facilitate major parts of the farm transition, possibly including
lawyers, real estate agents, etc.) counselors to help with personal stresses experienced by farmers
Mismatched farm size to sell, rent, or buy e Enhance cooperative farming opportunities to create more flexible
options
Farmers with land renting to established e Create and foster strong mentorship programs and farmer networks
farmers rather than to beginning farmers
Farms are too expensive for beginning e Work with alternative or innovative financing mechanisms to create
b farmers better financing options for beginning farmers
o0
& Weak networks for beginning farmers e Create more mentorship opportunities, farm community integration
E programs, and networking opportunities for new and established
o farmers
g Farmers often unprepared for farm e Provide education on succession planning for farmers at all ages and
g transfers, or succession plans made too stages of their farming career
w  |ate to maintain viable farm business

Lack of trust between farmers selling and
new farmers buying land

e Create more opportunities for incorporating new farmers into the
farming world
e Provide networking opportunities

Family farms may be sold after each
generation

e Create a culture of farm succession planning for non-family members

a The difficulty of this task is fully recognized, but it must be stated here because adequate funding is imperative to the long-term planning and
implementation of a well-functioning FLP.
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table has been divided into two sections: the chal-
lenges specific to how the programs operate (Pro-
gram Challenges), and external challenges (External
Challenges) that are more systemic and institution-
alized within the agriculture sector. By understand-
ing the problems with current FLPs, one can inte-
grate mechanisms and strategies into newly devel-
oped programs to address such issues.

The revised ToC (Table 5) draws from the
evaluation work completed here. From the devel-
opment of the CS, it became clear that the original
ToC is flawed; that is, program activities seem to
be based on flawed assumptions. Therefore, the
ToC was revised to better reflect conditions that
may ensure the success of an FLP. The hope is that
this new, more robust ToC can be used to create a
new FLP or to update an existing FLP’s program-
ming. Stage 1 of Table 5 focuses on an FLP’s day-
to-day activities, the reasoning behind them, and
possible risks that may prevent success. If the
actions taken by the FLP as outlined in Stage 1 are
successful, certain short-term outcomes would be
expected. Stage 2 outlines immediate (short-term)
expected outcomes. Stage 3 focuses on indirect
(long-term) outcomes that may result from the
program outputs (Stage 1) and the short-term
outcomes (Stage 2). This revised ToC can serve as
either a starting point for a new FLP or a point of
evaluation for existing FLPs.

Discussion: Contribution of FLPs

Stages four through six of CA focus on building
the contribution story of FLPs. The information
needed to build the CS is presented in the previous
sections. The final task in the CS is to make a
statement of contribution (SoC), a short summary
of how well the programs meet—or do not meet—
intended outcomes (Mayne, 2001). In the context
of this research, the following statement is offered:
FLPs are well-intentioned programs aimed at
addressing real concerns in the farming community,
but in their current form are not able to effectively
facilitate large numbers of farm transfers.

FLPs have not demonstrated their ability to
successfully, reliably, and routinely facilitate farm
transfers on a large scale. Although this is a reason-
able metric of success, FLP staff have often been
reticent to define success in this way. This would
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suggest a recognition of their limited influence.
While their efforts have not been entirely in vain,
one must consider the steady rate of farmland loss
each year, the number of farm sales that occur
outside an FLP program, and the limited influence
FLPs have had facilitating these transfers. It re-
mains unclear if FLPs actually did facilitate success-
ful matches, thereby preventing the sale of farm-
land for development, or if FLPs simply capitalized
on a farmer’s commitment to succession and
provided an additional avenue to do so.

The crucial challenges FLPs have yet to face
include reliance on the Internet for initiating
farmer connections, despite evidence of its lack of
effectiveness; a small staff complement, who are
unable to provide legal, financial, and professional
assistance required by farmers; limited resources
and mechanisms for bridging the gap between new
farmer financial capacity and the price of farmland;
weak networks for new farmers and FLPs’ limited
ability to improve them; and a mismatch in the
requirements of new and retiring farmers. If they
are to be relevant in the longer term, FLPs need to
carefully assess each of these challenges and deter-
mine their capacity to overcome them. Importantly,
challenges must be addressed simultaneously—as
they are essential components of a farm transfer—
and work synergistically. FLPs should consider
several improvements to their structure, program-
ming, and skill set. While these recommendations
are not necessarily a component of CA, our
research has resulted in several recommendations
that may help mitigate problems experiences by
FLPs.

Strengthening Networks

FLPs should not operate in isolation; many FLPs
do function within an organization that can pro-
vide education for farmers and consumers, net-
working opportunities, professional development,
and so forth. Networks are vital for farmers, and
new farmers especially. FLPs should consider
expanding networks by partnering with other
organizations—connecting with local, state, or
even the federal government, education centers
and universities, financial institutions, or real estate
and legal professionals. Having strong support
from these types of institutions can strengthen the
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Table 5. Revised Theory of Change for a Farm Link Program (FLP)

Description/Activity

Assumption

Risk

Stage 1: Program Outputs: Specific activities done by FLP and day-to-day program activities

Heavy focus on succession plan-
ning education for all farmers:
hold workshops, provide
literature, etc.

Succession planning is essential to foster
farm transfers and is the foundation of
successful farm transfers.

Succession planning has not occurred
yet; farmers do not prepare for the
emotional and/or social challenges that
accompany farm transfers.

Personal outreach by staff to all
farmers approaching retirement
age without a successor.

Personal connections are the most
effective way of bringing retiring farmers
into the program.

Farmers are not interested or are
skeptical of the service.

Offer Internet database as a
supplementary tool, targeted to
young farmers.

Young farmers are more likely to use the
Internet to find information and connect
to farming opportunities and
communities.

Relying on the database to attract new
farmers may not be the most effective
form of engagement.

Partner with and utilize farm tran-
sition specialists (e.g., lawyers,
real estate agents) to facilitate
farm transfers.

This will help the FLP meet specific needs
of farmers who will use the program.

Could be difficult to bring in these
partners on a reliable basis.

Connect young farmers with loan
and financing opportunities.

The FLP should help with all aspects of
farm transfers, including helping young
farmers secure funding.

There are funding bodies in place, and it
may not be possible for the FLP to offer
more funding,.

Host localized networking oppor-
tunities, e.g., farm tours or work
parties.

This can help broaden a farmer’s network,
provide opportunities for older and young
or new farmers to mingle, and establish
trust.

Farmers may not want to participate in
these types of events and will still choose
to develop their own networks.

Stage 2: Inmediate Outcomes

Farmers are better prepared for
retirement and succession.

The information given is appropriate and
applicable.

Improper planning and lack of education
is not what prevents farmers from
selling their land to a new farmer.

Stronger networks in the farming
community.

Strong networks build trust between
farming generations.

Trust and confidence in the abilities of
new farmers may not actually improve
chances for succession.

Begin matching retiring and new
farmers.

Farmers are interested in using the FLP
services.

Farmers are not served by the FLP and
choose not to participate.

Stage 3: Indirect (Long-term) Outcomes

Farm transfers are arranged and
completed.

FLP was able to meet the needs of
farmers to facilitate a farm transfer.

Farmers still have difficulty transferring
their farm to a nonfamily member.

Farms continue to be productive.

New owners continue to use the land for
food production.

Farms turn into hobby farms and are not
especially productive.

Farm transfers become a regular
part of farm businesses.

Family succession decreases and farmers
need to sell the farm upon retirement.

Farm transfers to nonfamily members
remain difficult and rare.

Farmland is protected from urban
development.

Farmers will choose to keep their land in
farming if they can.

Farmers are able to financially benefit
from selling their land for development
and prefer this option to fund their
retirement.

resources that FLPs can offer.

By affiliating with other farming organizations,
FLPs can gain credibility with potential land sellers.
Relying on landowning farmers to register online to

list their land has not proven successful; FLPs need

Volume 7, Issue 3 / Spring—Summer 2017

to find other ways to foster participation. More
direct interaction may help farmers recognize the
benefits and opportunities of participating in FLP
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programming and the transfer process. In addition,
implementing integrated networking strategies that
have been utilized in other sectors is important;
farmers are a heterogeneous, disparate group, and
looking to other sectors that have integrated such
network development successfully could be tre-
mendously helpful. Of particular interest could be
industrial-sector network development strategies
that seek to bring together small and medium-sized
enterprises and industrial players who have poten-
tial resources to exchange but no other obvious
grounds for interaction.

Normalize Succession Planning

As the number of farmers seeking to retire
increases and land values continue to rise, FLPs
will need to strengthen their programming if they
are to play a relevant role in supporting sustainable
succession of farm land in the U.S. As noted, FLPs
need to improve opportunities for face-to-face
networking and facilitating more meaningful inter-
action. This will either require more staff and fund-
ing (a challenge), or more innovative approaches to
facilitating interaction between land sellers and
seekers. Family transfers are declining, so it is
essential for FLPs and related initiatives to find
ways to meaningfully connect with farmers and
actively encourage them to think and plan for
succession early on.

Improve Financial Support

Funding a new farming venture is onerous; FLPs
can expand financial support services and secure
avenues that would allow them to offer financial
assistance to new farmers. Although California
FarmLink did not participate in this research,’
publicly available information suggests that its
program structure allows it to facilitate financial
support for new farmers. It has more staff than any
of the FLPs that participated in this study, and its
staff becomes very involved in the transfer process.
California FarmLink also can offer new farmers
loans of up to US$25,000 and has connected with
alternative financing sources to provide further
assistance (California FarmLink, 2013). It has
reportedly assisted over 3,000 farm businesses and

5 They were, however, invited to do so.
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has successfully arranged 125 farm leases and
related partnerships (California FarmLink, n.d.). Its
hands-on, practical approach appears to demon-
strate an understanding of the main challenges
linked to farm transfers. Ideally, FLPs serve as a
distribution broker for resources such as start-up
grants or funding that supports new farmers, thus
helping new farmers to find both land and funding.

Evaluation Processes

Regular and systematic evaluation of FLP activities
is essential. Part of the evaluation should be to
ensure that the FLP’s goals are articulated clearly
and specifically. Understanding the links between
initiatives and the FLLP’s goals, internal capacity to
deliver on initiatives, and ultimate success of the
transfer program should help inform any changes
or improvements the FLP may need. Those work-
ing in FLLPs must also recognize outside contribu-
ting factors that influence farm transfers, and those
factors must be accounted for in FLP program-
ming as much as possible. CA could serve as a
useful framework for individual, ongoing FLP
evaluations.

Innovative Stakeholder Engagement

FLPs are not the only operations that face chal-
lenges engaging with their stakeholder groups.
During their program evaluations, it is imperative
that FLPs seek out innovative mechanisms used to
connect disparate groups, not only those within
other farming related organizations, but also those
in different sectors.

Conclusions

While FLPs have the potential to help farmers find
reasonable and appropriate farmland arrangements
suitable to their own personal citcumstances, sev-
eral FLPs involved in this study have yet to experi-
ence much success, in terms of transfer numbers
or in facilitating other types of land arrangements.
More successful programs have some of the essen-
tial criteria for success in place, although each
program is strong in different areas. Common
strengths include having established networks
within farm communities, spending time recruiting
landowners, and offering legal and financial sup-
port. This research has helped to position the work
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of FLPs within a broader context, leading to a bet-
ter understanding of the contribution FLPs can
make toward preserving farmland, helping farmers
retire with financial security, and assisting new
farmers with start-up costs and access to land.
FLPs need to cleatly understand and articulate their
own internal goals and limitations in order to be a
useful resource, and they should monitor and eval-
uate their program offerings. Providing an Internet
database and a website is not enough to encourage
farm transfers. More work needs to focus on the
actual development and strengthening of networks,
particularly between other organizations supporting
successful farm transfers, and between potential
land sellers and seckers.

This research contributes to the body of
knowledge associated with FLP effectiveness,
which currently suffers from a dearth of material.
In addition, we have found CA to be a useful
framework for future FLP research because it
requires analysis that incorporates many outside
factors, from tax structures to attitudes and beliefs
about farmland. Each factor is worthy of specific
study in the context of farm transfers and FLPs. A
fuller understanding of the changing trends in farm
ownership and the opportunities and challenges
presented is also an important research area.

It was beyond the scope of this research to
engage directly with farmers who have used FLP
services, but further research could focus on
whether FLPs met their needs and expectations,
and thus identify more specific criteria for success
for FLPs. Additionally, it would be useful to
research the experiences of farmers who have sold
their farmland for development; their stories could
inform ways to mitigate the loss of farmland to
urban development.

Understanding the role of FLPs can be an
important component in the discussion about
farmland preservation and how to better support
transitioning farmers. To date, FLLP programs have
met with limited success, but with specific changes,
FLPs could play an important role in keeping
farmland in production. This study has used an
evaluation framework for the first time to assess
FLPs’ effectiveness in facilitating farm transfers.
This research has made a strong case for FLPs to
include formal evaluations regularly as a means to
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find practical ways to improve on program offer-
ings. As external conditions change and more
farmers find they have difficulty transferring their
farms, FLLPs will need to change and adapt as well.
Knowing where change is necessary in their pro-
gram operations can be found through rigorous
evaluation, thus improving prospects for FLP
success. =
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Abstract

Research with Indigenous Peoples has a history
associated with colonialism, oppression, and power
and control dynamics. In order to work with
Indigenous communities within a research context,
unique methodologies encompassing Indigenous
values, participatory approaches, and horizontal
collaboration and/or knowledge exchange is
required. The reflective essay explores how 1
(author Stein) utilized a blend of participatory and
Indigenous research methodologies, including
kaupapa Maori, which is unique to Maori of
Aotearoa (New Zealand) and encompasses Maori
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cultural values, aspirations, and #kanga (protocols).
While the research explored how Maori women are
reclaiming the food system and promoting agro-
ecology, food self-reliance, and alternative visions
based on Maori cultural values and traditions, this
article is a reflective work based on my experiential
learning through the process of utilizing a partici-
patory methodology and kaupapa Maori. Nonethe-
less, I touch upon key research findings. The vastly
opposing worldviews between Indigenous women
promoting agroecological farming and the indus-
trial model of food production are representative
of the conflicting values of an Indigenous versus
an academic wotldview. In this paper, I set out a
series of reflections on working with Indigenous
Maori women within a research context; the chal-
lenges and tribulations that were overcome; as well
as how kaupapa Maori, an Indigenous method-
ology, expands on participatory research.

Keywords

Agroecology; Food Sovereignty; Indigenous
Knowledge; Indigenous Methodologies;
Indigenous Peoples; Kaupapa Maori; Knowledge
Exchange; Participatory Approaches; Traditional
Food Systems; Women; Gender
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Introduction: Research, Colonization,

and Indigenous Peoples

This article is as much about the methodologies
that I used along the way as it is about the research
that I’ve been conducting over the last three years.
As the old saying goes, it’s not just about the
destination, but also the journey. This encapsulates
a perspective that is helpful for researchers to take
when working with Indigenous Peoples (IP) and
communities. My research focused on food self-
reliance among Indigenous women and sought to
understand how local gardening initiatives by and
for Maori are reconnecting people with their food,
culture, and the environment. In this article, I
explore the obstacles, solutions, and lessons
learned through a research process using a blend of
participatory and Indigenous research
methodologies.

Like other IP globally, Maorti, the fangata
whenna (people of the land) of Aotearoa New Zea-
land) are overrepresented in statistics related to
inequality, food poverty, and diet-related diseases
such as diabetes and obesity. Maori have poverty
rates double that of pakeha people (New Zea-
landers of European ancestry) (Perry, 2016). A
higher rate of Maori youth (22.4% compared with
9.1% of non-Maori youth) are not currently in the
educational system or employed (Te Puni Kokiri,
2012). Perry’s (20106) report on household incomes
in New Zealand from 1982 to 2015 defined
poverty as living at less than 60% of the national
median wage, which equates to about NZ$28,000
per year, or approximately NZ$500 per week.
Maoti are in the lowest group in terms of
houschold income (Perry, 2010).

According to the New Zealand 2008/09 Adult
Nutritional Survey, 59.1% of households were fully
or almost fully food secure, 33.8% were moderately
secure, and 7.1% had low food security status
(University of Otago & Ministry of Health, 2011).
Pacific Islanders and Maori were the least food
secure. Among Maori, only 34.8% were food
secure, 48.7% were moderately secure, and 16.5%
were food insecure (University of Otago &, 2011).
Overall, females were less food secure than males,
with 56.5% of females being food secure as
compared to 61.8% of males (University of Otago
& Ministry of Health, 2011).
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Maorti have difficulty accessing healthy food
and are more likely to live in areas with limited
access to quality supermarkets and an overabun-
dance of fast food outlets (Te Hotu Manawa
Maori, 2007). In addition, food insecurity is
positively associated with obesity (Drewnowski &
Specter, 2004; Townsend, Peerson, Love,
Achterberg, & Murphy, 2001). Close to half (48%)
of Maori adults are considered obese, and 19% of
Maoti children are obese (Ministry of Health,
2013). In a 2008 study by Lanumata, Heta, Signal,
Haretuku, and Corrigan, Maori unanimously
attested to the need for better access to nutritious
foods, with most Maori, Pacific, and low-income
research participants not always having access to
the food they needed for a healthy life. The barriers
they identified for living a healthy life included lack
of money and the cost of healthy food (Lanumata
et al., 2008). Similatly, research by Moeke-
Pickering, Heitia, Heitia, Karapu and Cote-Meek
(2015) identifies barriers to healthy living that
include access to healthy food and the depletion of
food stocks due to pollution, resulting in a high
dependence on purchasing food that is inexpen-
sive, but not necessarily healthy. Participants in the
study were concerned with how processed foods
were affecting their health and “confidence in us to
take back our land and to take back the sover-
eignty” (Moeke-Pickering et al., 2015, p. 37).
Similarly, the women involved in my study
identified the issues affecting Maori communities
as having to do with environmental degradation,
resource depletion, and economic inequalities, all
of which are impacting access to healthy,
sustainable, and culturally appropriate food.

My research began with a general interest in
how food sovereignty is defined by Maori women
and actualized on the ground in the form of com-
munity food initiatives led in particular by Maori
women. This research was also inspired by the lack
of Maori women’s voices in scientific literature,
underlying the need to highlight examples of Maori
women taking the lead in devising innovative,
empowering solutions to health, nutrition, food,
and environmental issues impacting their whanau
(families) and communities. Research on food
security and community gardens within New
Zealand is also limited, including a significant lack
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of Maori perspectives and the importance of
Indigenous knowledge and values. Thus the aim of
my research was to explore Maori women
promoting food self-reliance, the meaning behind
their actions, and the challenges they have faced
along the way. As L. T. Smith (1999) states, our
role as kaupapa Maoti researchers is to listen and
document Maoti experiences and meanings.

A unique blend of kaupapa Maori and partici-
patory research approaches informed this study.
Kaupapa Maori is an Indigenous methodology that
is context-specific and based on Maori cultural
principles. It is specific to Maori, including Maori
tikanga (protocol) and cultural values within the
research process. Kaupapa Maori “speak[s] to
pressing daily issues for [Maori]—food production,
unemployment, access to resources and so on...
Lately, a focus on food security, poverty, and
health has come to surpass a focus on language and
culture and even the environment” (G. H. Smith,
Hoskins, & Jones, 2012, p. 14).

The study took place over the course of three
years and involved four Maoti women as “case
studies,” who were leading local food initiatives.
Three were located in the North Island of New
Zealand and one in the South Island (Table 1). The
four case studies were selected using purposeful
sampling. All of the women were selected due to
their knowledge of running a community initiative,
growing food, and Maori culture. Because of the
small sample size, the results of the study are not
intended to be generalizable to the whole popula-
tion, but rather offer insights into how a particular
group of people perceive a problem, along with
their opinions and ideas for solutions.

Research with IP has been criticized for being
“disempowering” and “biased” (Davey & Day,
2008; Kidman, 2007); however, the democratic,
collaborative, and emancipatory nature of

Table 1. Participating Farm/Garden List

participatory research (Todhunter, 2001) is more
historically and socially appropriate for IP. Its
strong emphasis on social justice empowers those
who have traditionally been the “objects” of
research as “equal collaborators” instead (Brown &
Strega, 2005, p. 7). Relationships are based on
mutual respect, equality, collaboration, and
inclusivity (Reilly, 2010). This involves gaining an
insider view of a particular issue, including personal
perceptions and insights (Reilly, 2010). Most
importantly, researchers need to be respectful and
honor relationships (KKovach, 2005).

It is important to remember that just because
research is focused on Maorti, it does not mean it is
within a kaupapa Maori framework (G. H. Smith,
2003). Within the scope of this project, Smith’s
kaupapa Maori principles underlay the develop-
ment of the research and guided the study, includ-
ing (1) the principle of ata, “spending quality time
and effort to establish respectful and reciprocal
relationships that include a transformative ele-
ment”; (2) kia piki ake I nga raruraru o te kainga,
“ensuring the research is of positive benefit to
Maori communities and addresses socio-economic
issues”; (3) tino rangatiratanga, “‘recognizing the prin-
ciple of self-determination and the goal of control
over one’s own life and cultural well-being”;

(4) taonga tukn iho, “assuring the centrality and
legitimacy of f reo Maori (Maori language), #kanga
(Maori protocol), and maturanga Maoti (the Maori
wortldview), “that Maoti ways of knowing, doing,
and understanding are valid in their own right”;
(5) kaupapa, “that the overall research topic con-
tributes to a collective vision and purpose”;

(6) whanau, “that the researcher recognizes their
responsibility and obligation to the whanan (family)
and respects the relationship between the re-
searcher, researched, and research”; and (7) ako
Maori, “ensuring the research methods, such as

Case Study Participant Farm/Garden

Location

Charissa Waerea

Parihaka Community Garden

Parihaka, New Plymouth

Lisa Isherwood Awhi Farm

Turangi

Ellen Baldwin

Motueka Community Garden

Motueka

Hanui Lawrence Aunty’s Garden

Waipatu Marae, Hastings
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oral traditions and storytelling, respect the culture
and preferences of Maori” (G. H. Smith, 2003, pp.
6-8).

Kaupapa Maori is change-oriented and focused
on social action, where the knowledge bases of
both researcher and participants are considered
equal and roles ate more egalitarian than traditional
research relationships (Reilly, 2010). The goal of
both participatory and kaupapa Maori research
methodologies is to democratize knowledge mak-
ing and to ground research in real community
needs (Chevalier & Buckles, 2013). With Maori
communities overrepresented in poverty and food
security statistics, this research is highly relevant to
community needs. However, it goes beyond a
focus on “food security,” is a term that was formed
in neoliberal discourse, does not take into account
how or where food is produced, and lacks an
understanding of the cultural, social, and historical
significance of food. Reseatch results have implica-
tions for policy development given the lack of
adequate research on Maori women’s perspectives
on issues of hunger, malnutrition, and health
impacts (obesity and/or diabetes) on their own
communities.

Indigenous and Participatory

Research Methodologies: Community,
Collaboration, and Learning

Participatory research approaches are gaining trac-
tion in the social and environmental sciences
(Brydon-Miller, Maguire, & Mclntyre, 2004; Jason,
Keys, Suarez-Balcazar, Taylor, & Davis, 2004,
Kindon, Pain, & Kesby, 2007a; Reason &
Bradbery, 20006). They are being used in
community-based conservation and sustainable
development to learn more about co-management
practices, natural resource management, and
enhance sustainable forestry, agriculture, ecological
restoration, and wildlife management (Fortmann,
2008; Wilmsen, Elmendorf, Fisher, Ross, Sarathy,
& Wells, 2008). They are also gaining prominence
in the community development and health fields
(Cornwall & Jewkes, 1995), and are now widely
promoted among international development
agencies (Reilly, 2010). Participatory research is
gaining in popularity among many Indigenous
communities and projects, particularly in Canada,
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due to inherent critical, participatory, and collective
principles (Kovach, 2005). Having worked in rural
community development with Indigenous organi-
zations in Guatemala and Belize for five years, 1
recognize that forming authentic relationships is
the most important part of any collaborative pro-
cess. Thus, throughout all stages of the research,
the focus was on developing relationships with
people involved in marae (a sacred Maori gathering
place) or community gardens and farms, requiring
substantial time and commitment. Data collection
began in March 2015. As is typical with case
studies, data collection occurred “over a sustained
period of time” (Stake, 1995, quoted in Creswell,
2003, p. 15).

In Tobias, Richmond, and Luginaah’s (2013)
research with Indigenous communities, two
researchers relocated and lived in close proximity
to the communities during the data collection
phase as a means to balance power. Similarly, I
chose to relocate with my family to the North
Island during the initial phases of the project in
order to be in closer proximity to the women and
initiatives, which allowed for more flexibility in
arranging visits and more frequent interaction
than otherwise would have been possible. This
facilitated consistent contact and the building of
trusting relationships. Participants were contacted
and visited multiple times in order to establish
trusting relationships before data collection began.
Repeated contact with participants strengthens the
rapport between the researcher and the
participants, enhancing the richness of the data
obtained (Tong, Sainsbury, & Craig, 2007). In
order to continue contact with the participants
during the later stages of the research processes
(data analysis and results dissemination), I decided
to stay in the North Island through the end of the
project. With participatory and Indigenous
research approaches, the process is always
dynamic and fluid.

Participatory research demands a significant
investment in time and energy, as developing
trustworthy relationships is particularly important
(Davey & Day, 2008; Reilly, 2010). Relationship-
building is the foundation of participatory re-
search and, as mentioned above, began at the
onset of the research project. My family and I met
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the women’s families, visited marae, went to
community A#i (gatherings), shared meals, worked
in the gardens and on the farm, and attended
church with one of the women. I volunteered time
through grant-writing for one of the projects,
which secured NZ$1,000 toward the costs of
running the organization as a result. During the
initial stages of development, the women con-
tributed to the direction the research would take
through a collaborative process. The women also
voiced their interest in research addressing power
and control dynamics in the food system, as well
as examples of other initiatives that would take a
holistic, integrated approach to food poverty.
With an emphasis on whanau an integral part of
kaupapa Maori, I met and formed connections
with some of the women’s families; the women
also became close with my husband and daughter,
who accompanied me on visits. The women also
were vocal about being able to meet with one
another when we discussed the other projects that
were involved in the study. As a result, we made
plans to obtain funding for exchanges among and
between the women. Funding was difficult to
obtain, but sufficient for one exchange. Face-to-
face visits were conducted after official data
collection in order to get feedback on initial codes
and the emergence of potential themes. During
the exchange in Parihaka, participants had the
chance to provide their feedback on the findings
in a collective analysis of themes. Transcripts were
returned to all participants to review and for com-
ment. This added validity to the findings by ensur-
ing the participants’ perspectives were accurately
represented (Popay, Rogers, & Williams, 1998).
Realistically and in practice, patticipatory
research is situation-specific, with collaboration
and participation varying both among the research
partners and throughout the stages of the research
process (Israel, Schulz, Parker, Becker, Allen, &
Guzman, 2003). Kindon et al. (2007b) argue that
choices about participation are made not just by
the researcher, but “negotiated” between
researcher and participants (p. 16). The researcher
must be cognizant of not pressuring participants
when or how much to participate, as participants
should ultimately make the decision about how
much participation they are comfortable with
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(Kitchin, 2001). Within the context of this
research, the total number of case studies was
originally six, but cognizant of the apprehension of
two case studies to participate, I did not pressure
them, and they ended up not being involved with
the study. Researchers must ensure that when they
work with people, they understand that, depending
on their circumstances and the situation, “various
forms of participation may be valid at different
times” (Kindon et al., 2007b, p. 16). Participation
in this study fluctuated from initiative to initiative
and throughout the research stages, a common
issue when conducting participatory research. For
example, the close proximity between my residence
and Turangi, the location of Awhi Farm and within
a 45-minute drive, facilitated continual collabora-
tion with one participant, while the greater distance
(4.5 hours) to Aunty’s Garden meant fewer site
visits. Ironically, the most site visits were made to
Parihaka Community Garden, which was also 4.5
hours away, but Charissa Waerea was involved the
longest, starting with the conceptual stages of the
project. Hanui Lawrence, from Aunty’s Garden in
Hastings, began collaborating on the research dut-
ing the later stages of data collection, and, coupled
with greater distance to the project, her participa-
tion was more limited. However, I was able to
connect with her at other times away from the
garden. Regardless, attempts were made to balance
the number of opportunities for in-depth discus-
sion with each woman throughout the research
process.

The project had three key areas of investiga-
tion: (1) How are Maori women promoting #no
rangatiritanga of maara kai (self-determination with
regard to food) within their whanan and commu-
nity?; (2) What are some of the challenges and
opportunities they face?; (3) How does community
gardening fit within % a0 Maori (worldview)?
Within the sampling frame of the research, I strove
to ensure that the initiatives included a diversity of
forms (e.g., community gardens, marae gardens,
and local farms) and that all included Maori women
as coordinators playing a fundamental role in the
establishment and ongoing running of the garden
and/or farm. Additional criteria for selecting
initiatives included being owned by and accessible
to a variety of stakeholders.
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The study design was inherently flexible, which
allowed for a degree of emergent sampling to take
place with regard to Hanui Lawrence, Aunty’s
Garden, and Waipatu Marae, which came on board
during the data collection phase of the research
after one of the initial cases decided to no longer
participate.

In addition, charactetistics of community/
marae gardens and local farms in the study
included:

e Locations on both the North Island (Awhi
Farm, Parthaka Community Garden, and
Aunty’s Garden) and the South Island
(Motuecka Community);

e Vulnerable groups benefiting from the
gardens, including elderly, people with low
incomes, youth, etc.; and

e Diverse reasons for establishment (e.g., to
promote sustainability, good health and/or
nutrition, community food security and/or
food self-reliance, for educational purposes,
and to teach horticultural and/or
permaculture skills).

It has been argued that “the key element of
participatory research lies not in methods but in the
attitudes of researchers, which in turn determine
how, by and for whom research is conceptualized
and conducted” (Cornwall & Jewkes, 1995, p.
1667). Consulting participants may also want to
know about the methods one is going to use, how
long it is going to take, and who will be involved. I
visited each of the women at least once before
beginning the data collection stage of the research
to explain more about the research, my intentions,
and what was expected of them. I then conducted
in-depth discussions. Two multiple-day visits to
Parihaka Community Garden preceded in-depth
discussions with Charissa Waerea, while four to
tive single-day visits to Awhi Farm preceded inter-
views/discussions with Lisa Isherwood. With Ellen
Baldwin (Motueka Community Garden) and Hanui
Lawrence (Aunty’s Garden, Waipatu Marae), one
initial introduction preceded in-depth interviews/
discussions. All of the women were also knowl-
edgeable of my experience and background, which
facilitated greater levels of comfort for when more
in-depth discussions began.
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A systematic approach to information gather-
ing, analysis, and reflection was taken (Table 2).
The research process was ongoing and cyclical,
with steps continuously repeated (Hinchey, 2008).
Data was collected through informal discussions
and observation. Participant observation included
working together with individual women/initiatives
by assisting with grant-writing and helping in the
gardens. Data was collected in an informal setting,
typically at the gardens (Awhi Farm, Motueka
Community Garden, and Aunty’s Garden), with
one (Parihaka Community Garden) at Charissa’s
office in Parihaka. Nobody else was present during
the discussions, except for other gardeners who
were out of earshot and involved in their own
activities at the time. Questions were used to guide
and prompt, but the interview/discussion structure
remained very flexible and open. The interviews/
discussions were audio recorded, and field notes
were also taken during visits and data collection.
Interviews/discussions lasted from 2 to 3.5 hours.
The study design was flexible enough to enable
steady reflection and preliminary analysis. NVivo,
qualitative data analysis software, was used to
manage data, including the process of coding and
identifying themes.

Challenges Throughout the Research
Process

Four primary challenges arose: (1) bridging two
worlds with differing worldviews; (2) understand-
ing what was necessary in terms of commitment of
time and energy, but not having the resources to
do it (e.g., getting funding for multiple visits and
exchanges); (3) explaining the project repeatedly to
those in academia who were unfamiliar with what
the project required (e.g., time and commitment) to
be able to form trusting relationships with partici-
pants; and (4) using methodologies that are often
questioned or disapproved of in an academic
setting, but staying steadfast and believing in what 1
was doing. Common criticisms of participatory
approaches include that researchers are not trained
propetly; they do not spend enough time in the
tield; they develop weak relationships; and their
research entails inadequate participation (Ozanne
& Sattcioglu, 2008). While participatory research
and kaupapa Maoti are distinct from each other,
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Table 2. Summary of Participatory/Kaupapa Research Process Specific to Project

Research Step Objectives

Methods

Outputs

Initiating the project Identify potential Maori
focused and/or led mara kai

(food garden) projects

Internet searches, outreach/estab-
lishing contact (emails/phone calls,
following leads)

List of potential projects to
include in research

Establish contact with women
leading mara kai projects

Forming relationships

Face-to-face visits to gauge interest
in the project. Initial site visits to
introduce myself, meet face to face,
and explain intentions and
proposed project and research
(Parihaka, Motueka, Awhi Farm,
with Tahuri Whenua AGM as
platform to meet with Hanui)

Agreement to collaborate in
research project

Establishing
trustworthy
relationships

Strengthen relationships

Second or more site visits to
discuss project and deepen
relationships (Parihaka, Awhi Farm)

Research plan put in place;
participant research
interests defined

Documenting relevant
information

Identify how Maori women
define food sovereignty and
associated cultural values

In-depth one-on-one interviews

Transcripts and in-depth
data focused on research
questions

Review collected data
collected with the women and
analyze potential results

Evaluating the data

One-on-one discussions to validate
transcripts and analyze emerging
themes

List of potential themes

Collaborate on
dissemination of
results

Collectively review research
findings, identify missing
information

Horizontal knowledge exchange for
women to share projects, informa-
tional workshops by and for women

Summarizing research
results

Practical steps for-
ward: Informing policy,
future research, and
developing relevant
projects

Identify potential areas for
future research and how
findings inform policy

Community hui to share research
results and inform future actions

Future action: Informal
exchanges to visit the other
initiatives

“they both share some common language”
(Kovach, 2005, p. 23). Participatory research was
initially developed in resistance to traditional
research practices, which were often perceived as
colonizing (Kemmis & McTaggart, 2000). It repre-

sents a “counterhegemonic approach to knowledge

production” (Kindon et al., 2007b, p. 9), and
recognizes “the ongoing legacies of colonisation,

modernistic development interventions, and positi-

vistic research paradigms promoted by university-
based researchers” (Kindon et al., 2007b, p. 10).
Both participatory and Indigenous methodologies

focus on research participants having more control

of the research process.

The time-intensive nature of participatory
methodologies also involved financial obligations
that were a major challenge that had to be
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overcome. Financial constraints necessitated the
decision to move from the South to the North
Island in order to be closer to participants to
facilitate field visits, maintain consistent contact,
and build trusting relationships. Financial con-

straints also made it difficult to visit the initiatives

as much as I would have liked to. Many of my
visits were self-funded, while exchanges among the

women were limited to one gathering in Parihaka

rather than all of the women visiting each of the
projects, which would have been preferred. I
applied for funding multiple times to facilitate such

exchanges, and while a small amount was secured,

Charissa (Parihaka) and I had to work together to
figure out how we could make it happen on an

extremely limited funding.

Relationships make the difference to the
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quality of data and transmission of information.
When working with Indigenous organizations and
communities, researchers may experience a general
mistrust and apprehension to collaborate. Being
non-Indigenous while working with Maori added
another element of contention to the project. This
was not a feeling I got from the participants, but
rather from those in academia leery of work
involving Indigenous communities given both a
history of power differentials and a general lack of
trust among IP toward research that may not serve
their best interests. Though I see myself as an
ally—working with, for, and among IP—I realize
that others may not see me in that light and that
my intentions were likely to be questioned, which
underlies the importance of continually defining
one’s motivations and intentions both internally
and externally.

Working with IP requires the researcher to
reflect on power differences between him- or
herself and the communities and/or people he or
she is working with. Throughout the research,
some of the women I was working with, as well as
other researchers and academics, thought that I,
being American, seemed to be more accepted
among the women and communities than New
Zealand pakeha (non-Indigenous people) might
have been, as they are often seen as connected to
colonization through their ancestry. There was
some initial distrust given that the women and 1
were from different races and cultural back-
grounds, but as women, we had some common-
alities. However, I will never understand how it
feels to be a minority and experience racism. It did
seem that my experience working with Indigenous
communities in Central America helped me to gain
respect and earn the trust of some of the women,
which contributed to my being viewed as an ally
rather than a threat.

Being an ally to Indigenous communities
entails working alongside IP to further their cause,
protect their rights, and fight for environmental
sustainability, Papatianukn (Mother Earth), and
future generations. This was especially the case in
Parihaka, where I spent the most time (even
though it was a 4.5 hour drive away). This was
attributable to the fact that I began visiting
Parihaka during the initial stages of the project.
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During these multiple day visits, I had the most
community interaction, facilitated by monthly Axi
(gatherings) at which I was able to introduce myself
and share some of my past experiences. The
Parihaka pa (community) is highly organized and
historically represents a seat of nonviolent resis-
tance to colonization. From the first time I visited,
I was welcomed with open arms and felt like
whanau—an ally rather than an outsider through
being genuine and honest.

The women I worked with directly perceived
me as an ally in furthering their cause, focused on
respect for Papataanuku (Mother Earth), concern
for future generations, and promoting sustainable
food systems. Though there were imbalances
between us related to my being in academia, these
were overcome by relating to the women on their
terms, person to person, and without talking down
or in an ovetly academic and theoretical manner.
Visiting the women with my husband and daughter
—whom the women knew from infancy—also
helped. With family highly valued and appreciated
in Maori culture, this broke down many barriers
that I may have otherwise experienced. Addition-
ally, my husband and daughter are of Pacific Island
descent; their also being a minority in New Zealand
helped to strengthen relationships among the
women and communities.

In addition, important ethical considerations
and cultural concepts that guided the research

process included seven Maori cultural values, as
defined by Cram (2009) and L. T. Smith (1999):

(1) Aroba ki te tangata: Respect for those
involved in the research process and
allowing for the people involved to define
where and when to meet;

(2) He kanohi kitea: Being a known and
familiar face while facilitating trust and
communication;

(3) Titiro, whakarongo.. . korero: Researchers
should look, listen, and then speak, taking
the time to establish relationships;

(4) Manaaki ki te tangata: Looking after people
and ensuring genuine hospitality;

(5) Kia tupato: Researchers should be careful,
cautious, culturally appropriate, and
reflective;

Volume 7, Issue 3 / Spting—Summer 2017



Journal of Agticulture, Food Systems, and Community Development

ISSN: 2152-0801 online
http:/ /www.foodsystemsjournal.org

(6) Kaua e takahia te mana o te tangata: Collab-
orate with people and ensure their wana
(dignity) is respected, recognizing that they
are the experts over their own lives; and

(7) Kia mabaki: Be humble when sharing
knowledge and understanding.

This research was approved by the Ngai Tahu
Research Consultation Committee as well as the
University of Otago Human Ethics Committee.
Participants agreed to participate and be identified
in publications.

Insights from Maori Women:

Key Research Findings

The results of the research generated a rich under-
standing of what food sovereignty means to Maori
women, exemplifying ideas and practices that
ensure cultural sustainability and continuance with
regard to knowledge surrounding the importance
of food production and wdra kai (food gardens).
The seven themes that emerged are detailed in

Table 3.

Results for Social Change Through
Exchange: The End is Just the Beginning
Given the unequal power relations that have tradi-
tionally characterized research with IP, researchers
should attempt to be as participatory and collabo-
rative as possible. This is in direct contrast to the
relative control that researchers normally have over
the research process and places the researcher in a
much more passive role. Sharing decision-making
throughout the research process is key to under-
taking participatory research with IP (Froding,
Elander, & Eriksson, 2013; Israel et al., 2003). For
me in this study, this included decisions on what
areas the research would explore, with some
women expressing interest in power and control
dynamics in the food system as well as in learning
more about other projects that are taking a holistic
approach to food security issues. This more partici-
patory approach also entailed continual contact
with the women throughout all stages of the
research process, rather than only during the data
collection stage, as is usually the case with tradi-
tional research methods. Feedback was sought
regarding the transcripts, during the initial
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formulation of the themes, and collectively agree-
ing on final themes. These methods “are seen less
as means to an end than as offering ends in them-
selves: the emphasis is not on outcomes, but on
processes” (Cornwall & Jewkes, 1995, p. 1670).

While participatory reseatch is useful for over-
coming traditional power imbalances in research,
incorporating culture-specific Indigenous research
methodologies (in this case, kaupapa Maori)
enhances the validity, reliability, and ethical
soundness of the project. Indigenous methodolo-
gles integrate cultural values and protocols into the
research process, and are “declared openly as part
of the research design, to be discussed as part of
the final results of the study, [and] to be dissemi-
nated back to the people in culturally appropriate
ways and in a language that can be understood, as
part of an ethical and respectful approach” (Smith,
Hoskins, & Jones, 2012, p. 16).

Kaupapa Maoti provides the “lens through
which the analysis was conducted, within a Maori
wortldview, and Maori women need to be involved,
defining and telling their stories while analyzing
situations pertinent to them” (Hutchings, 2004,

p. 20). As the women illustrated when speaking
about their reasons for doing what they are doing,
diverse local food-based practices are about more
than just growing food. They are about cultural
values, such as history, traditions, sustainability,
family, and children. These women are asserting
their values through the food system, including the
importance of community and tribe; traditions and
ancestors; family and future generations; health and
wellness; care for the Earth through agroecological
farming; and self-determination and food self-
reliance. For some, such as Charissa from Parihaka
Community Garden and Lisa from Awhi Farm, it
is also a way to challenge the corporate food
system.

As the women express their love for the land
and their duty to look after it, this reinforces claims
that the land is a fundamental part of Maori
existence, identity, and worldview (Durie, 2001).
Papataanuku, the Earth Mother, is where the
people are from and where they will return, and
thus Maori are tangata whenua, “not people in the
land or over the land but people of it” (Jackson,
1993, p. 71). Papataanuku is the “primal parent—
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Table 3. Key Research Findings and Themes

1. Community, Iwi (Tribe), and
Hapd (Subtribe)

“It’s all about people, community....It's open to anyone who wants to come. It's a community garden, It's
not a commercial garden. It’s for families.” —Hanui

“The most important resource we have is each other.” —Charissa

“We have to be strong and work together.” —Lisa

2. Traditions and Tipuna
(Ancestors)
e Tikanga (Cultural
protocol)
e Rongoa (Traditional
Medicine)

“We grew up growing gardens...We grew crops for Watties canneries, Watties Heinz now. We grew peas and
tomatoes, plus we grew all sorts of veggies for the gates sales. We had a little shop at the gate.” —Hanui

“Part of my vision, living in Parihaka with successive children that are going to inherit what we leave them,
is actually reliving or trying to reintroduce the old way of gardening that they [ancestors/previous
inhabitants of Parihaka] had here that sustained big numbers.” —Charissa

“Wild food and rongoa (traditional medicine) that we have—it’s all interlinked, isn’t it? Actually we just had
a wild food harvest yesterday, going around, getting the plantain, the chickweed; there’s actually plenty of
food, people have just stepped away from it.” —Lisa

“I was very little, but | can still remember how they [Ellen's parents] stored potatoes. They had to have a
dark space for potatoes and stuff. They used to cover them with fern. | don’t know much about the pits. |
can't ever remember my parents using pits. They had a store room, an out place, an outhouse sort of
thing. It would be all closed up. There would be no windows, just a door to go in, a sort of a bin type thing
and all the crops used to go in there when storing them. Mom used to cut the fern, probably just for
aeration, and the darkness, of course, to keep them stored.” —Ellen

3. Whanau (Family) and Nga
Whakatlpuranga (Future
Generations)

“The pathways are for children. | love to see them running around the place.” —Hanui

“The children are the drive. We're supporting the drivers of change. It’s all about the kids.” —Lisa

“My mom and dad were keen gardeners.” —Ellen

4. Gardens, Wellness, and
Connecting to the Land
e Kaupapa Maori

“So for me, it’s more about the total ecological system, not just gardening. But it’s also, our connection to
the earth by putting your hands in the soil you're reconnecting with our creators. Most activities we do
these days there are often synthetic materials or business that prevents the contact we need to actually
be having on a regular basis. So there’s a lot of healing in that connection.” —Charissa

“Oh, it’s so good for you. It's the action, the fresh air, the layers of soil. It's all about the observation and the
interaction between where you are—being present where you are, you know?” —Lisa

“If 1 didn't like gardening like | do, you wouldn’t see me here for dust. It's because | like doing this. It's
because | like doing what | do and | can see what comes out of what | do, and it makes me happy. It's
good therapy for me to be down here working.” —Ellen

5. Agroecological and Natural
Farming Techniques
® Kakano (Seed)

“It’s all natural. | haven’t given them [the plants] any [fertilizer] although we have a bit of a warm farm. And
then some seaweed stuff that we put on occasionally, but this compost is very good.” —Hanui

“So we're just looking at redeveloping a quarter acre [.1 hectare] for root crops. We’'re going to plow it, and
we’re going to put a winter crop in, a nitrogen fixing crop over this winter, and then we’re planting corn and
pumpkin, which are low maintenance crops for the first year, this coming summer.” —Charissa

“There’s a garden there [Ellen points to a plot near to where we’re talking], and I'm seriously thinking about
turning that into a seed garden and just put two plants from each thing that | think would be good to go to
seed and have that as a garden just for seed.” —Ellen

6. Nga ta ke (Issues), Nga piki
me nga heke (Ups and
Downs/ Obstacles),
Putanga mahi o te maara
(Outcomes)

“I'm afraid that when | stop running this, there will be no one else to do it, to carry on with it, at this
moment in time. | mean, I'm 70.” —Hanui

“There’s a culture that still exists within us that we think its kind to feed the children sugar.” —Charissa

“I do know that dependency on industrial food is the main problem. Every town has fast food dominance,
and it feels like it’s cheaper, but it’s actually everything but healthy.” —Lisa

“At the time when you’re doing the garden they [community and family members] don’t want to participate
in growing the garden, but | just keep growing things, being a help, getting the guys to help me.” —Ellen

7. Tino Rangatiratanga of
Mara Kai (Food
Sovereignty)

“I would define it as good food for the soul, that how | would say it, not like sovereignty.” —Hanui

“My children have now learned, and to me, that’s tino rangatiratanga [self-determination], it's providing the
knowledge that they need to understand what is tika [right] and what isn’t, so they can make informed
decisions, whether they take those decisions is another things, but you’ve provided that information, and
that to me, is what’s most important, the provision of knowledge around what it is you put in your mouth.”
—Charissa

“Food sovereignty would be forest gardens, learning, and awareness of what’s to come for generations
ahead, which is climate change and a different way of sharing, of economics, because it's going to be
more sacred than what it is now.” —Lisa
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the first human was formed from the soil that
cloaked Papatianuku—all life depends on her for
its well-being” (Harmsworth & Roskruge, 2014,

p. 123). As in research by Moeke-Pickering et al.,
participants thought it was important to protect
knowledge for future generations, “grow their own
kai [food] at their homes, on their Maori land
trusts, at their marae, and to grow kai for their
mokopuna |grandchildren| and kaumatua [elders]”
(2015, p. 38; italic added). With regard to land
tenure among these rural agricultural projects, three
of the four are located on Maori tribal land
(Auntie’s Garden and Parihaka Community
Garden are on or near to marae, and Awhi Farm is
on Tuwharetoa tribal land). The other, Motueka
Community Gardens, is located on town council
land with a mutual agreement for a community
garden. Three of the initiatives are considered
semirural, located near or outside of small towns,
and one, Parihaka, is rural.

It is important to note that while there are
differences in circumstance regarding Indigenous
Peoples throughout the world, there are also many
similarities, including a common history of coloni-
zation resulting in loss of culture, land, and voice;
health dispatities, including socioeconomic posi-
tions and patterns of disease such as obesity, can-
cer, diabetes, and mental health issues; and, most
importantly, worldviews, including a tradition of
respect, identity, and connection with their envi-
ronment (Dutie, 2004). According to Rangitane o
Wairarapa Inc., people choose to “[care] for
Papatiaanuku to maintain their own health or
[abandon] her to concentrate on their own short-
term personal needs; ultimately an unhealthy
Papataanuku will lead to unhealthy people” (2000,
p. 6). For IP, their culture, food, and environment
are intricately related (Panelli & Tipa, 2009). Their
traditional farming systems are not dependent on
chemical inputs and not only yield more food
energy per unit of energy used in production, but
also rely on renewable energy sources (human
labor, animals for hauling and plowing, and
manure). This is in contrast to capital-intensive
industrial agriculture, which depends heavily on
climate-disrupting fossil fuels (Altieri, Funes-
Monzote, & Petersen, 2012).

As food self-reliance or food sovereignty
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entails democratic control over food systems,
participatory and Indigenous research methodolo-
gies entail active collaboration, which contributes
to creating a “healthier and more sustainable
environment” (Froding et al., 2013, p. 32). Not
only has there been a desire to improve practice
through research, but also to “lead research
through practice” (Haseman, 2000, p. 100), in this
case by bringing into focus the incredible contribu-
tions that these women are making toward reform-
ing our food system through the promotion of sus-
tainable food production based on their personal
and cultural values. Gardeners and farmers are
more likely to listen and learn from their peers,
especially if they are able to visit the farms and/or
gardens and see them “with their own eyes,”
(Rosset, Sosa, Jaime, & Lozano, 2011, p. 169).
Kaupapa Maori is a participatory methodology
based on a person’s own culture, environment, and
history; it “[takes] advantage of the rich pool of
family and agricultural knowledge which is linked
to their specific historical conditions and identities”
(Rosset et al,, 2011, p. 169). As demonstrated by
the Maori women involved in the study, it fits well
with the idea of exchanges. The Campesino-a-
Campesino (Farmer-to-Farmer) methodology of
horizontal knowledge exchange and learning began
in Central America (Rosset et al., 2011). The prem-
ise is that farmers and gardeners have solutions to
problems they commonly face, often “rediscovered
older traditional solutions” (Rosset et al., 2011,

p- 169). The farmer-to-farmer method of exchange,
while not as popular as in Central America, is also
practiced in the Global Nozth, including Europe
(Schneider, Fry, Ledermann, & Rist, 2009) and the
U.S. (Hassanein & Kloppenburg, 1995). We see a
form of this exchange practiced in New Zealand
with Tahuri Whenua, a national Maori vegetable
growers collective, representing Maori interests in
the horticulture sector.

The Maori Women Food Growers Exchange
occurred in Parihaka during a time the village
usually gathers for their monthly hui (meeting) and
was due all of the women’s desire to connect with
one another. Having traveled with my family to
meet the women several times over the course of
three years during this study, they all had heard of
each other and wanted to connect in some way.

115



Journal of Agticulture, Food Systems, and Community Development

ISSN: 2152-0801 online
http:/ /www.foodsystemsjournal.org

While funding was originally sought for four
exchanges so the women would be able to visit
each initiative, ultimately we could only secure
funding for one exchange. Given that I had the
longest-standing relationship with Charissa in
Parihaka and that the village gathers on a monthly
basis, we decided to hold the exchange there
(Figures 1-3). Hanui, who is also a member of
Tahuri Whenu, brought 200 #p# (kumara seedlings)
that the collective had donated to the exchange.
Together, we prepared the land and planted the
tipu, with the help of other members of the
community, including the village leader. During
our time in the mara kai, we were only allowed to

Figure 1. Hanui teaching about growing kumara tipu
(kumara seedlings) during the exchange in
Parihaka.

Figure 2. The garden as a classroom: Kumara
workshop conducted as part of the Parihaka
exchange.
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speak the Maori language in order to strengthen
cultural awareness and identity, and again stay true
to the tenants of kaupapa Maori, which emphasize
the use of the Maori language and cultural revital-
ization. Given that the exchange was during a
monthly hui usually held to commemorate Te
Whiti and Tohu, Maori peace activists who prac-
ticed food cultivation as a way to claim land back
from European settlers, this planting was especially
significant. We also shared seed from each other’s
gardens, presentations, and photos from each of
the women’s projects, common problems and
solutions encountered in the gardens, stories, and
experiences. The village hui was for three days,
during which we stayed collectively at the marae.
Visitors from all over the country were there,
including a school group with whom the women
were also able to share their stories and experi-
ences. The women also expressed the desire to
continue the exchanges informally, without
funding, by driving themselves to visit the other
initiatives involved with the study.

Policy Implications

Actions to combat food poverty need to occur at
the grassroots level and also entail a certain level of
top-down policy change. A two-pronged approach,
with both bottom-up and top-down change, is
needed. According to De Schutter, the former
United Nations Special Rapporteur, participation

Figure 3. From left: Lisa Isherwood, Karyn Stein,
Arohanui (Hanui) Lawrence, Ellen Baldwin, and
Lisa’'s daughter Mary-Blossum in front of Te Whiti's
statue in Parihaka.
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by the people affected by food poverty, including
women, IP, and other vulnerable groups, is “key to
the success of such a strategy... This ensur|es| that
real needs are identified and effectively responded
to. Participation further increases the awareness
around the right to food and thus empowers
people...” (2010, p. 7).

Policy changes ate needed both at the top and
to be integrated into community-level solutions
(Bidwell, 2009). According to Pimbert, policies that
allow for more democratic participation in the
context of local food systems, agriculture, and the
economy are essential (2009). Funding needs to be
increased for agricultural research and food sci-
ences that encompass participatory approaches, to
“broaden citizen and non-specialist involvement in
framing policies, setting research agendas and
validating knowledge, as part of a process to
democratize science, technology and policy making
for food, farming, environment and development”
(Pimbert, 2009, p. 11). In addition, what is needed
is support for local food policy councils, rural/
urban linkages, local and/or regional procurement,
and the elimination monopoly control of food and
agricultural systems through anti-trust laws (Inter-
national Assessment of Agricultural Knowledge,
Science and Technology for Development
[IAASTD], 2009).

Policies should support women in agricul-
ture, particularly those practicing sustainable
agroecological practices. Such agricultural policies
should entail promoting access to productive
resources, including land; support for exchanges
and educational opportunities; infrastructure
development for small farms and enterprises; and
ensuring support for new farmers and those
shifting to organic production. “Small-scale
farmers—and women in particular—also need
secure access to productive resources (e.g., land,
watet, and seeds), information, credit, and
marketing infrastructure, as well as fair trade
arrangements and supportive market conditions”
(Ishii-Eiteman, 2009, p. 693). Public policies
should facilitate farmer-to-consumer sales, for
instance by providing infrastructure for farmers
markets and also ensuring that third-party
certification is affordable and more widely
available (Ishii-Eiteman, 2009).
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Conclusion

Cameron and Hicks emphasize the importance of
researchers “being cognisant of the worlds that our
research is helping to make more real” (2014,

p. 68). Poverty and food insecurity are current
issues being felt strongly in Maori communities,
including malnutrition of essential nutrients due to
the inadequate intake of fruits and vegetables, the
increasing availability of cheap processed foods,
and issues of obesity. Seyfang and Smith (2007)
bring attention to grassroots projects, such as
community gardening and farmers markets, that
are often overlooked but offer “grassroots action
for sustainability development” (p. 585). As aca-
demics, our roles are changing and being influ-
enced by what is happening on the ground; as
Gibson-Graham and Roelvink (2010) state, “we are
being called to read the potentially positive futures
barely visible in the present order of things, and to
imagine how to strengthen and move them along”
(p. 342).

The research results make the case for solu-
tions to food poverty, especially when addressing
food security in Indigenous communities, and take
into account environmentally sustainable and
socially just Maori cultural values. These solutions
are also multifaceted, promoting agroecology and
sustainable organic food production methods,
especially in consideration of the environmental
impacts of industrial agriculture. Given that con-
ventional agriculture and the industtial food system
are at the soutrce of many problems Indigenous
communities face, including obesity and readily
available processed food, the women of this study
all recognized the need for alternative solutions
outside of the conventional food system and
different from current top-down, compart-
mentalized approaches.

Within a context where Western values are
embedded in and dictate the research process, tra-
ditional academic research methodologies remain
rooted in power structures and colonialism (L. T.
Smith, 1999). In line with participatory approaches,
we need to “reinterpret what is meant by ‘an
original contribution to knowledge” (Haseman,
2000, p. 100); in the context of this research, the
focus was on improving practice through gaining
an “insider’s understandings of action in context...
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rather than contribut|ing] to the intellectual or
conceptual architecture of a discipline” (Haseman,
2000, p. 100). According to L. T. Smith, the pro-
cess (consisting of both methodology and meth-
ods) is very important: it must be respectful, trans-
formative, and contribute toward self-determina-
tion (1999). Climate change and resource depletion
underpin the urgent need to question the dominant
agri-industrial model and devise suitable alterna-
tives to enhance resiliency and food security
through crop diversification and local control of
food systems. This study highlights the need to
learn from the positive examples and experiences
of Maori women leading local food initiatives. Re-
search is about learning, reflecting, and challenging
our worldviews. We need to make space for Indige-
nous values and world views in Western science,
academic research, and society at large. As G. H.
Smith, Hoskins, and Jones (2012) note, we need to
“continue to make appropriate space for the valid-
ity of [Maori] ideas and ways of being” (p. 19).

In this case, the intention was to promote
participation, critical thought, and creativity by
utilizing a combination of methodologies to work
with IP in a research context. Battiste, Bell, and
Findlay’s (2002) research with Aboriginal commu-
nities in Australia found that ownership over their
own knowledge is essential and an important
ethical principle. Bishop, Berryman, Powell, and
Teddy (2005) also contend that Aboriginal com-
munities have much concern over the control of
research and who ultimately benefits. Kaupapa
Maori reinforces the fact that the communities and
people involved in the research should ultimately
benefit from it. A key tenet of both participatory
research and kaupapa Maori is that the research is
useful and of positive benefit for communities
(Israel et al., 2003). In both, researchers and par-
ticipants collectively and critically examine an issue
and build alliances throughout the research pro-
cess, including the planning, implementation, and
dissemination stages (Mclntyre, 2008). In this
study, this involved reclaiming, relearning, and
revaluing the importance of traditional ways of
growing “good” food, that is, growing in the
natural way that the women’s ancestors survived
for thousands of years before the use of chemicals
and pesticides.
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The practical experience of working with the
involved women and Indigenous communities has
reinforced my theoretical knowledge surrounding
participatory research, kaupapa Maori, and social
learning exchanges. I can attest to the importance
of integrating such methodologies into one’s
research through the deeply significant and trusting
relationships I was able to form and the depth of
knowledge and information the women were
willing to share with both me and each other.
There is no doubt that this was due to the time,
energy, and commitment that participatory and
kaupapa Maori theoty and/or methodologies
inherently entail. My deep level of trust of and
commitment to such theories and methodologies
have been repeatedly confirmed, previously while
working with Indigenous communities in Central
America and now in Aotearoa (New Zealand).
Through the women’s positive feedback regarding
the Parihaka horizontal knowledge exchange, the
importance of kaupapa Maori and participatory
approaches was further solidified.

Finally, and most importantly, kaupapa Maori
and participatory research methodologies share a
common emphasis on transformation. According
to G. H. Smith, Hoskins, and Jones (2012), this
entails a certain level of action and personal trans-
formative development. Transformation within a
kaupapa Maori context is about making a differ-
ence in people’s lives (G. H. Smith, Hoskins, &
Jones, 2012). Since research should be of benefit to
those who contributed to it (Reilly, 2010), hori-
zontal information exchanges among the women
and initiatives during the research dissemination
phase was beneficial in empowering women
through meeting community leaders like them-
selves while also contributing to their ownership of
the research and results. In this case, the exchange
was the element of transformation in practice. As
stated by Schneider et al., social learning
approaches have become prominent in the field of
sustainable agriculture; their study of “farmer-to-
farmer” exchanges in Switzerland indicated “that
processes of social learning led to fundamental
transformations in patterns...of interactions”
(2009, p. 487). Through the exchange, participants
were able to enhance their knowledge, skills,
leadership potential, and ability to affect change at
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an individual and collective level. Lisa expressed
her deepfelt gratitude for the opportunity to be
part of the exchange and to be inspired by like-
minded individuals. Ellen went on to establish
some plots in her community garden for her
children and grandchildren, who are now taking a
more active role in growing their own food. Hanui
stated in a weekly newspaper editorial that the
women spoke long into the night, relating ideas
and experiences while invoking the true spirit of
sharing through the kumara planting.

I presented the findings of the research in 2016
at the 11™ International Conference of Organic
and Sustainable Agriculture in Cuba. As Charissa
stated, the sharing of the research results and their
voices in Cuba were exciting for all of us, as it
represented an international platform for the
women’s knowledge and Maori cultural values to
be shared. Farmers, gardeners, and academics in
attendance greatly appreciated the cultural insights
and environmental contribution of these women.
Cuban food growers have been able to boost their
organic food production through the Campesino-a-
Campesino (farmer-to-farmer) social process meth-
odology, which they used to build a grassroots
agroecology movement (Rosset et al., 2011).

The Maori women involved in this study attest
to the positive benefits of community gardens for
themselves, their families, and their local commu-
nities. By sharing experiences, the women were
encouraged and motivated while their common
struggles were recognized. The women were able
to connect with like-minded individuals, conse-
quently learning from each other, planting the
seeds of future collaboration, and relieving felt
isolation. The research attests to how Indigenous
communities are going back to growing their own
food, empowering themselves and others while
also improving access to culturally appropriate,
healthy food, as well as inspiring reconnection to
the land and strengthening food sovereignty
(Kamal, Linklater, Thompson, Dipple, & Ithinto
Mechisowin Committee, 2015). =
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Abstract

Agriculture-led economic development, an impor-
tant policy driver in sub-Saharan Africa, requires
both agricultural intensification and environ-
mentally sustainable resource management. Sus-
tainable Intensification (SI) provides a mechanism
for achieving both. However, SI within an SSA
context has yet to be widely examined in the
scholarly literature; it has been confined instead to
technical briefs and white papers. This meta-
analysis, conducted in 2015, examines 58 articles
that focus on SI in SSA published between 2001
and 2015 and listed in prominent research data-
bases (EBSCOhost, Agricola, and Google Scholar).
This analysis uses the 2013 Montpellier Framework
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for Sustainable Intensification (Agticulture for
Impact, 2013) to examine, critique, and find
avenues for improvement in research within this
emerging body of literature. Generally, the litera-
ture adheres to major concepts within the Mont-
pellier framework, with the exception of commu-
nity. Despite the prominence of community within
the Montepellier framework, incorporation of
community processes was often accidental. This
analysis also reveals that major components of SI,
such as nutrition, food security, and income, are
pootly operationalized and make an assessment of
SI’s impact on socio-economic conditions and
nutrition problematic. Based on this meta-analysis,
the need for interdisciplinary engagement (a
blending of biophysical and social scientists) is
clear. Additionally, there is a demonstrable need for
the inclusion of measurable concepts of
community within SI processes or outcomes.

Keywords

Sustainable Intensification; Sub-Saharan Aftrica;
Agricultural Development; Community; Natural
Resource Management
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Introduction
Broadly speaking, agricultural development has
been a catchall for any effort to improve the well-
being of agrarian people and places. Within a sub-
Saharan Africa (SSA) context, agricultural develop-
ment is focused largely on improving the efficiency
of production systems, with a trend emerging to
combine community and household well-being
into agricultural productivity interventions. To this
end, sustainable intensification (SI), a process that
combines improvements to agricultural productiv-
ity with improved livelihoods and increased resili-
ence to shocks among agrarian households, has
been emerging as a populat approach (Food and
Agriculture Organization [FAO] of the United
Nations, 2014). Sl is popular among policy makers
and politicians, yet there is a lack of meaningful
dialogue about what SI is exactly and, more
importantly, its effectiveness as an agricultural
development tool (Food Ethics Council, 2012).
This study is a meta-analysis of the relatively
small body of literature (58 articles) on SI projects.
In this the meta-analysis we look at the extent to
which major SI tenets are actually incorporated
into SI projects on the ground and thus evaluate
the use of SI theory in actual SI practice. This
study specifically establishes the level or extent of
incorporation of social, ecological, and genetic agti-
cultural processes (three major SI tenets) and
inventories the types of outcomes experienced by
farmers and communities in SI projects. Given the
importance of community in discussing natural
resource management and agricultural livelihoods,
we also examine how community is included in the
scholarly literature on SI.

Background

In her address at the 2015 Association of Interna-
tional Agriculture and Rural Development confer-
ence, Terri Raney, chief editor and senior econo-
mist of The State of Food and Agriculture, a flagship
report of the FAO, noted that “family farmers are
the largest managers of natural resources” (Raney,
2015). This is particularly true for smallholders in
SSA. Yet smallholders face increased pressures
from general population growth within SSA, which
are exacerbated by the demand for land to grow
grain for protein and dairy production for the
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growing global middle class (FAO, 2014). These
pressures often jeopardize the sustainable manage-
ment of smallholder-controlled natural resources
(FAO, 2014).

Historically, agricultural development has been
used to attempt to balance yield production with
income generation, resource management at the
farm level, and food security for smallholders. This
approach has generally focused on the technical
and ecological aspects of agricultural development
(Napier, 2010; Palsson, 1991; Rogers, 1995). How-
ever, in the most recent reiteration of development,
specifically the 2016 United Nations Sustainable
Development Goals, sustainability has emerged not
only as a key indicator of success, but also as a uni-
fying principle in development activities. Sustaina-
bility has traditionally been couched in natural
resource management terms, with an emphasis on
ecology and biophysical processes (Hopwood,
Mellot, & O’Brien, 2005). The 1987 Brundtland
Report published by the World Commission on
Environment and Development (WCED) ushered
in a new era of sustainability defined in both
ecological and social terms, which eventually gave
way to the inclusion of socio-economic dimensions
of sustainability (Hopwood et al., 2005; WCED,
1987). For the purposes of this analysis, sustaina-
bility incorporates elements of sustained economic
and social well-being while reducing environmental
impact (Agriculture for Impact, 2013).

Today, scholars, donors, and recipients
acknowledge the critical importance of this more
holistic concept of sustainability to agricultural
development, and the role SI can potentially play in
successful project implementation. SI is defined as
being able to “produc|e] more outputs with more
efficient use of all inputs—on a durable basis—
while reducing environmental damage and building
resilience, natural capital and the flow of environ-
mental services” (Pretty, Toulmin, & Williams,
2011, quoted in Agriculture for Impact, 2013, p.
11). SI is used within development as a means of
accomplishing increased agricultural production
while respecting the socio-cultural context of rural
livelihoods in SSA. In fact, SI has provided a
mechanism for incorporating a plethora of devel-
opment agendas, including building capital (the
U.S. Agency for International Development
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[USAID]’s 1992 community capitals petspective),
improving resilience to climate change and ecologi-
cal shocks, increasing stakeholder participation,
building capacity, doing sustainable development,
improving livelihoods, and increasing food security
and nutrition (Agriculture for Impact, 2013;
Carney, 1998; Luloff, Krannich, Theodori,
Trentelman, & Williams, 2004; Marshall, Fenton,
Marshall, & Sutton, 2007).

The Community in Sustainable
Intensification

Community is often conceptualized as an interac-
tional process among an ecologically bounded
group of people where social interactions are nec-
essarily shaped by the natural environment (Bridger
& Luloff, 1999; Wilkinson, 1991). The tension
between the need to exploit the natural resource
base for livelihood gains and maintaining and man-
aging the resource base for future use has been well
documented (Bridger & Luloff, 1999). SI, though
perhaps not originally designed to mitigate the con-
flicting goals of improved livelihoods and natural
resource maintenance, could serve as a mechanism
for accomplishing both while simultaneously
empowering smallholders (Agriculture for Impact,
2013). In the SI framework (see Figure 1), the con-
cept of community operates as a guiding mecha-
nism, which differs from other sustainability frame-
works in agriculture such as agroecology or conset-
vation agriculture. Community and farmer are
located at the center of the framework, around
which sustainability measures, inputs, processes,
and outcomes operate. Community ideally is incor-
porated into SI projects as a central guiding ele-
ment. Priorities and the disciplinary backgrounds
of SI practitioners, however, often limit the role of
community in driving project design and imple-
mentation.

Methods

Systematic review and meta-analysis have been
increasingly used to synthesize individual case
studies in recent environmental and agricultural
social science research (Qin & Grigsby, 2016). This
study of SI literature employed a meta-analysis of
case studies approach, similar to Pagdee, Kim, and
Daugherty (2006) and Rudel (2008). This meta-
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analysis identified the type(s) of intensification pro-
cesses within each case study, as well as measured
outcomes, and compared them to the SI frame-
work proposed in the 2013 Montpellier Panel
Report authored by Agriculture for Impact, Sustain-
able Intensification: A New Paradigm for African Agricn-
ture (see Figure 1).

In this SI framework, the Montpellier Panel
outlines very concrete aspects of four major
domains: sustainable measures, inputs, intensifica-
tion processes, and outputs. The sustainability
measures domain includes, as examples, reduced
greenhouse gas emissions and increased natural
capital, as well as the efficient and prudent use of
inputs. The inputs domain includes both direct
(e.g., labor, water, chemicals, biodiversity, land) and
indirect (e.g. financial capital, knowledge, infra-
structure) inputs. In this model, direct inputs are
used to produce the outputs of agriculture, while
indirect inputs ate used to facilitate or modify the
use of direct inputs (Agriculture for Impact, 2013).
The intensification process domain, one of the two
domains this paper focuses on, includes three pro-
cess: ecological (e.g., improved soil fertility), genet-
ic (e.g., improved varieties), and socio-economic
(e.g., enabling environments; market access). The
last domain, also an area of focus for this paper, is
outputs and includes production (e.g., increased
yield), income, and nutrition (including food secu-
rity). This study additionally examined the presence
of community, a component of the model located
at the center with “farmer,” within the SI literature
(Figure 1).

Selection of Articles

SI is necessarily an interdisciplinary scholarly
endeavor. Yet a significant amount of the literature
remains in the biophysical disciplines ot unpub-
lished in grey literature and technical reports.
Because scholarly literature often serves as a
benchmark for how accepted a particular frame-
work or paradigm is, this study focused only on
scholarly literature. We conducted an initial search
of the literature in 2015. Only articles published
between 2000 and the current year in EBSCOhost,
AGRICOLA, and Google Scholar were consid-
ered. Using key words “sustainable intensification”
AND “sub-Saharan Africa” resulted in 682 articles.
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Figure 1. Montpellier Panel Theoretical Model of Sustainable Intensification

INPUTS

SUSTAINABILITY MEASURES

INTEMSIFICATION PROCESSES
Ecological - Genetic - Soclo-Economic

OUTPUTS

Production - Income « Mutrition

Adapted from Agriculture for Impact, 2013, p. 12.

We narrowed the search results by excluding spe-
cific search terms (India, Asia, Reviews, Agricul-
tural Policy, China, Agticultural Economics Policy).
The exclusion of these search terms filtered out
results from non-SSA geographic regions and those
focused primarily on theoretical and policy debates,
and resulted in 140 articles. We scanned each of
these articles for the use of primary research (i.e.,
simulated models and theoretical pieces were
excluded) as well as the inclusion of at least one of
the outcomes outlined in the Montpellier Report:
production, income, or nutrition. This final scan
narrowed the 140 to 58 articles (see the Appendix
for the full list of included studies).

Coding of Selected Cases

As the primary purpose of this meta-analysis was
to attempt to determine if scholatly articles on SI
projects possessed all the ideal components as pub-
lished in the Montpellier Panel report, each of the
process categories and potential outputs was coded
as a binary variable. Articles that discussed aspects
of each process (see Agriculture for Impact, 2013)
—genetic, ecological, and/ot socio-economic—
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were coded as “1” or, if they did not, they were
coded as “0.” This generated an initial SPSS file
containing six binary variables. For each of the
types of processes and outcomes, the Montpellier
Panel report allows for several subtypes. In an ef-
fort to determine if projects generally fit the Mont-
pellier Panel framework, we conducted a subtype
inventory to determine the specific subtype used by
researchers either within the design of the study
(process of intensification) or within the discussion
of outcomes. For example, the Montpellier report
allows for several different subtypes of genetic pro-
cesses, such as improved varieties, breeding, and
drought resistance. For each article where genetic
processes were used, we made a note to indicate
the specific subtype of genetic intensification.
Community was also coded as a binary variable
(“1” for presence of community engagement or
“0” for no presence in the description of the
study). We also included another variable indicating
the employment of participatory methods (“1” =
yes, “0” = no). It is important to note that a
research team may very well have included aspects
of community engagement in its study but did not
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include it in the description of the research pro-
cess. Additionally, the disciplinary toolkit available
to the research team may have prohibited a system-
atic inclusion of community in the research design.
Though this limits the types of conclusions that
can be drawn about the implementation of SI, it
may speak to a larger (non)narrative on community
engagement in academic research.

We used IBM SPSS Statistics 21 to run chi-
squared analysis on the intensification processes
and outcomes as well as the presence of commu-
nity engagement and the use of participatory
methods within this set of articles. We ran cross-
tabs on individual processes and outcomes
together and then included the community and
participatory approach variables. We conducted
this analysis to explore the linkages between the
types of processes used in the intervention and
potential outcomes outlined by the Montpellier
Panel as well as their connections with the incor-
poration of community engagement and partici-
patory methods. Because the nature of this study is
exploratory rather than explicative, we did not do
additional analysis on these relationships.

Results

Descriptive Analysis

Of the 58 articles selected for analysis, 22 included
some aspect of genetic intensification, 47 included
ecological intensification subtypes, and 50 included
elements of socio-economic intensification (Table
1). Only three articles did not discuss production
outcomes, 42 discussed increases in income (or
other economic issues), and only 22 discussed
nutrition (or food security).

Descriptive analysis revealed some general
trends, namely, that genetic and ecological intensi-
fication, though not mutually exclusive, often did
not occur together. There were only 14 articles

(24%0) where both genetic and ecological intensifi-
cation were utilized, and less than 40% of projects
measured some aspect of nutrition. Additionally,
we conducted subtype analysis using simple counts.
Subtype inventory revealed that most articles dis-
cussed the same aspects of genetic, ecological, and
socio-economic intensification and outcome cate-
gories used in the Montpellier framework. How-
ever, there were three notable exceptions. The first
was the deliberate inclusion of community within
the socio-economic intensification category. Five
studies cleatly indicated that a portion of the pro-
ject was focused on community (community devel-
opment; community infrastructure; community of
practice; collective action; community resilience).
Because community was not well defined in many
of these studies, and, studies that incorporated the
use of social capital development were also
included in the community subtype for statistical
analysis purposes (Gittell & Videl, 1998). The
second exception is the inclusion of school fees as
a potential outcome within the “income” category.
The third exception was the inclusion of nutrient-
specific measures of the nutrition outcome. Gen-
erally speaking, this particular outcome was often
measured broadly as either improved consumption
or improved access to food.

Perhaps just as important as what was included
are the things missing from a large number of
articles. Many of the articles mention or allude to
“improved food security” or “improved nutrition,”
but fail to conduct a systematic investigation into
the actual extent of improvement. In many cases, it
is assumed that increases in income will translate to
improved food security status or improved
household nutrition.

Bivariate Analysis
Chi-squared analysis revealed a number of
significant relationships between intensification

Table 1. Frequency of Intensification Processes and Outcomes in Sample

Intensification Processes Intensification Outcomes

Socio- Genetic + Participatory
Genetic Ecological Economic Ecological Production Income Nutrition Community Methods
22 47 50 14 55 42 22 19 26
(37.9%) (81.0%) (86.2%) (24.1%) (94.8%) (72.4%) (37.9%) (32.8%) (44.8%)
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processes and outcomes, as well as between
processes and the use of participatory methods of
engagement. Programs or projects that utilized
genetic intensification processes were also more
likely to utilize participatory methods. In many
cases, the implementation of programs or projects
focused on genetic intensification, which were
often focused on breeding crops or livestock, and
thus required researchers to conduct on-farm
experiments with farmers. In these cases,
researchers utilized local farmers’ expertise to
determine which varieties, characteristics, or
breeding lines were most suitable to the agro-
ecological context, which necessitated farmer
participation. Perhaps not surprisingly, but
nevertheless important, we found that ecological
intensification processes were significantly likely to
result in production outcomes, while socio-
economic intensification processes were likely to
result in income outcomes. Somewhat surprising,
and perhaps indicative of the funding climate,
genetic, ecological, and socioeconomic intensi-
fication processes were significantly likely to pro-
duce, or at least discuss, nutrition outcomes. Com-
munity was not significantly likely to be included in
any of the types of intensification process (specific
results not included in Table 2) or significantly
associated with any of the various types of

Table 2. Associations Between Major Variables (N = 58)2

outcomes, but was significantly associated with
projects or research where participatory methods
were employed.

Discussion

This meta-analysis was conducted in an effort to
determine if scholarly literature based on SI pro-
jects reflected the tenets of the SI framework,
notably the framework published in the Mont-
pellier Panel report (see Figure 1). This study
specifically examined the presence of the three
types of intensification (genetic, ecological, and
socio-economic), as well as the desired outcomes
of an “ideal” SI project: increased production and
income, and better nutrition. Each of the proposed
projects discussed at least one of the SI processes
and at least one SI outcome according to the sub-
type inventory. In addition, this collection of 58
articles included all of the aspects of the Montpel-
lier SI framework, including community, suggesting
that the scholatly literature generally reflects the
intent of SI. However, the extent of inclusion, the
level of analysis, and the unintentional inclusion of
community provides room for a brief critique.

Inclusion (or Not) of Commmunity
The first critique is not a new one in the arena of
development or natural resource management.

Number of Studies Combining “X” Intensification Process
and “X” Outcome

Intensification Process

Participatory Methods Used

Production Income Nutrition (y? statistic)
(2 statistic) (32 statistic) (2 statistic)
Genetic Intensification 20 18 12* 14>
(1.110) (1.569) (4.156) (5.070)
Ecological Intensification A 35 14 21
g (13.517) (0.524) (6.981) (0.002)
Socio-Economic Intensification 47 4o ** 22* 24
(0.506) (10.443) (5.671) (1.475)
Both Genetic + Ecological 14 13 6 9
Intensification (5.621) (3.862) (1.446) (4.768)
Communit 18 15 I x>
y (0.983) (0.604) (0.014) (17.720)

a Given as the numbers of sample studies combing different study characteristics. For example, 20 studies included both “Genetic
Intensification” process and “Production” outcome.
* p<.05, ** p<.01, *** p<.001
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Concepts of community historically are missing
from meaningful analyses of ecological manage-
ment or development (Flint, Luloff, & Finley,
2008; Glasmeier & Farrigan, 2005). In this study,
only five articles specifically included elements of
community, either through community develop-
ment in general or through facilitating collective
action or improving community infrastructure (see
a list of all 58 papers in this meta-analysis in the
Appendix; also see Andersson & Gabrielsson,
2012; Asaah et al., 2011; Peacock & Hastings, 2011;
Silici et al., 2011; Wambugu et al., 2011). The
remainder of the articles either failed to mention
community or else discussed community engage-
ment at a superficial level, such as having farmers
plant new varieties for on-farm trials (but not
participating in the research process or providing
feedback on community or farmers’ perceptions of
the new variety). Rarely is there a concerted effort
to facilitate community change. Rather, many of
these projects appear to act upon community as an
afterthought. On a macro level, community serves
as a theoretical driver for the conceptualization and
justification of SI. In this critique, it becomes
apparent that the relatively amorphous guiding
principle of “community” fails to provide a
mechanism for purposefully addressing community
within SI projects. Rather than a guiding principle,
community development should be an established,
well-defined, measurable outcome. The Commu-
nity Capitals Framework provides a useful starting
point for determining the impact of projects on
community well-being. This includes assessments
of improved capacities in managing natural capital
and cultural capital, as well as building or establish-
ing human, social, political, financial, and built
capital (Fey, Bregendahl, & Flora, 20006).

Because a community is not just a group of
individuals but also their social interactions contex-
tualized and bounded by the ecological environ-
ment, long-term change in resource management
and sustainable agricultural practices requires a
shift in how researchers view SI implementation
and practice. Sustained use of SI by smallholders
will, therefore, require researchers to push beyond
the elementary implementation of projects in a
community setting and systematically work toward
purposeful midlevel integration and eventually to
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utilize community in the theoretical motivations
for developing, implementing, and analyzing SI
projects.

Nutrition or Food Security?

The second major critique of this subset of articles
is their failure to systematically explore the out-
comes of these projects in terms of nutrition. The
Montpellier Panel provides maximum latitude in
terms of assessing nutrition—from dietary diversity
to an increase in consumption to an increase in
production of staple food crops. Yet only 22 of the
58 articles attempted to assess improvements in
nutrition related to SI processes. In reading the
articles more closely, this is likely the product of
two problems. The first is a lack of familiarity with
standard measures of nutritional assessment on the
part of researchers involved in the project. The sec-
ond is an assumption that increased revenues from
crops ot livestock, usually male-controlled
resources, will necessarily translate to improved
household nutrition, making the systematic meas-
urement of nutrition unnecessary. Studies have
clearly demonstrated that gains in income do not
necessatily translate to improved household nutri-
tional status if men control these resources, though
it may lead to improvements in living conditions,
materials goods, and education (Blaney, Beaudry, &
Latham, 2009; Quisumbing, 2003).

The first problem is easily remedied by some
minor adjustments to the framework. Nutrition has
been systematically studied in Africa for decades,
and several models exist for measuring those
aspects of nutrition outlined in the model, with
dietary diversity and energy intake being the most
common (see Carletto, Zezza, & Banerjee, 2013;
DeHaen, Klasen, & Qaim, 2011; Dowler & Seo,
1985; and Masset, 2011). However, given that
many of these measurements are not readily acces-
sible conceptually to those outside of the nutrition
and health sciences disciplines, there are other uni-
versal measures of nutritional status. One example
is body mass index (BMI), a relatively simple calcu-
lation that uses the subject’s height and weight and
for which there are regional standards developed
by the World Health Organization (2013). Incorpo-
rating additional project personnel who are familiar
with nutritional assessment could solve both
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barriers to proper nutritional assessment.

The juxtaposition of nutrition and food secu-
rity in this particular literature, as well as agricul-
tural development literature generally, in addition
to the current funding climate, suggests that the
Montpellier Panel might consider replacing nutri-
tion with food security or add food security as an
additional outcome. Initiatives such as Feed the
Future recently have placed emphasis on food
security, which, as a precursor to proper nutrition
and the first battle to be fought in the war against
malnutrition, has been given top priority. Most of
the 22 articles (Table 1), with the exception of six,
discussed nutrition in terms of food security. Yet
again there was a general failure to assess food
insecurity in a systematic manner. A well-
established tool, the Household Food Insecurity
Access Scale (HFIAS) v.3, is a nine-question survey
tool used to measure perceptions of food insecu-
rity, such as reduced quality or quantities of food
and fear of going without food for periods of time.
This tool is used almost universally by U.S. federal
agencies working abroad and has been validated in
cross-cultural contexts (Coates, Swindale, &
Bilinsky, 2007). Using this food insecurity assess-
ment would provide a mechanism for establishing
baseline data as well as evaluating the success of
various SI projects’ impacts on household food
security.

Social Science Imposter

This meta-analysis has revealed perhaps a deeper
issue, which has contributed overwhelmingly to the
previous two critiques. Though many of the teams
writing these articles are interdisciplinary, there are
few social scientists involved in the projects’ design
or implementation. Rather, scholars in disciplines
far outside the social sciences seek to explain these
phenomena in an act of disciplinary imperialism
(Olsson, Jerneck, Thoren, Persson, & O’Byrne,
2015). The lack of understanding of the social
sciences has resulted in problematic interpretations
of outcomes associated with both nutrition and, to
some extent, income.

Conclusion

SI’s versatility has placed it at the forefront of
agricultural development, particularly within the
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sub-Saharan African context, yet it has remained
mostly outside the purview of academic dialogue.
SI shows great potential for integrated ecological
management while simultaneously embracing the
social norms that exist within the socio-ecological
system. Fulfillment of this potential through put-
poseful integration of community stakeholders
and operationalization of community concepts in
project design will increase SI’s ability to promote
community resilience and smallholder empower-
ment. Through increased intentional stakeholder
involvement via strengthened community
development components of the framework, SI
can help promote local ideals within the food
system and mitigate outside and “expert”
influences on smallholder livelihoods and
production practices. =
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Abstract

Policies, programs, and projects related to
agriculture, food, and nutrition can significantly
affect public health. Health impact assessment
(HIA) is one tool that can be used to improve
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awareness of the health effects of decisions outside
the health sector, and increasing the use of HIA for
agriculture, food, and nutrition decisions presents
an opportunity to improve public health. This
study identifies and reviews all HIAs completed in
the United States on agriculture, food, and nutri-
tion topics. Studies were identified from HIA
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databases, an Internet search, and expert consulta-
tion. Key characteristics were extracted from each
study: type of decision assessed, location, level of
jurisdiction, lead organization, methods of analysis,
and recommendations. Twenty-five eligible HIAs
that were conducted between 2007 and 2016
address topics such as regulations on land use for
agriculture; food and beverage taxes; and devel-
oping grocery stores in food deserts. These HIAs
have predominantly supported policy, as opposed
to program or project, decisions. Four case studies
are presented to illustrate in detail the HIA process
and the mechanisms through which HIA findings
affected policy decisions. Among other influences,
these four HIAs affected the language of legislation
and provided guidance for federal regulations.
These examples demonstrate several findings:
appropriate timing is critical for findings to have an
influence; diverse stakeholder involvement gener-
ates support for recommendations; and the clear
communication of feasible recommendations is
highly important. There is substantial scope to
increase the use of HIA in the agriculture, food,
and nutrition sectors. Challenges include the pau-
city of monitoring and evaluation of HIAs’ effects
on health outcomes, and the limited funding availa-
ble to conduct HIAs. Opportunities include inte-
grating HIAs and community food assessments,
and more widely sharing HIA findings to inform
related decisions in different jurisdictions and to
increase support for additional HIAs that address
the food system.

Keywords
Health Impact Assessment; Policy; Food;
Nutrition; Agriculture

Introduction

Agricultural activities, food systems, and nutrition
impact human health through a range of important
pathways, including short- and long-term conse-
quences of changing the natural environment
(Horrigan, Lawrence, & Walker, 2002); occupa-
tional risks and benefits (Mayhew & Quinlan,
2002); and dietary intake, which alone is one of the
strongest individual determinants of health
(Institute for Health Metrics and Evaluation, 2013).
The impacts of agriculture, food systems, and
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nutrition on health are both positive and negative,
and direct and indirect. Specific health risks from
agriculture include antibiotic-resistant infections
deriving from animal agriculture, respiratory condi-
tions from air exposures to farm emissions, and the
occupational risks of agricultural work, which
include exposure to carcinogens and other physical
dangers (Institute of Medicine & National
Research Council, 2015; Neff, Merrigan, &
Wallinga, 2015).

Additionally, food systems structure
community-level food environments, which can
significantly influence individual dietary decisions
(Caspi, Sorensen, Subramanian, & Kawachi, 2012;
Wang, Kim, Gonzalez, MacLeod, & Winkleby,
2007; Zenk, Mentz, Schulz, Johnson-Lawrence, &
Gaines, 2016). Changes affecting the availability,
accessibility, price, marketing, and retailing of food
shape opportunities and incentives for purchasing
and consuming nutritious foods (Story, Kaphingst,
Robinson-O’Brien, & Glanz, 2008), and nutrition
is influenced by both physical and social settings
(Saelens, et al., 2012). These factors result in poor
diet being the leading risk factor contributing to
poor health outcomes in the U.S. (Institute for
Health Metrics and Evaluation, 2013). In contrast,
agriculture and food systems policies can benefit
health by promoting and enabling good nutrition,
enhancing community development, and protect-
ing the safety of workers, communities, and con-
sumers (Institute of Medicine & National Research
Council, 2015; Neff et al., 2015).

Despite the many connections described above
and the significant role of food systems in shaping
health outcomes, potential health impacts are rarely
explicitly considered when designing policies, pro-
grams, and projects trelated to agriculture, food, and
nutrition (Caraher & Coveney, 2004; Lang, Barling,
& Caraher, 2009). Examining the health impact of
food system policy and project decisions can also
generate opportunities to leverage the health sector
as an ally to advance legislation or project ideas.
Making the case that food policies have important
health effects can strengthen and expand a coali-
tion by engaging a broader audience, such as the
thousands of members of the American Public
Health Association (APHA) and departments and
boards of health, which exist in almost all
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jurisdictions. Physicians in particular are widely
viewed as credible spokespeople who may be seen
as unbiased and without a financial interest, in
contrast to the perceived interests of those most
engaged in a given food system decision.

One tool to support greater awareness and
consideration of the potential health effects of
decisions made outside the health sector is health
impact assessment (HIA) (Bhatia et al., 2014;
Harris-Roxas & Harris, 2011). HIA is defined as “a
systematic process that uses an array of data
sources and analytic methods and considers input
from stakeholders to determine the potential
effects of a proposed policy, program, or project
on the health of a population and the distribution
of those effects within the population. HIA pro-
vides recommendations on monitoring and manag-
ing those effects” (National Research Council,
2011, p. 5). Methods of application vary greatly
across HIAs, but each follows a set of six presctip-
tive steps, outlined in the publication Mininum Ele-
ments and Practice Standards for Health Impact
Assessment (Bhatia et al., 2014).

HIA should not be confused with community
food assessment (CFA), which may be more famil-
iar to food and nutrition researchers and practition-
ers. CFA is primarily used as a tool to assess the
needs and resources in a local food system so that
appropriate responses can be developed. It may
include an evaluation of the role of related sectors,
such as transportation, in contributing to food
security (Palmer, Chen, & Winne, 2014). HIA and
CFA are similar in that they may utilize much of
the same data, engage many of the same diverse
stakeholders and community processes, and can
vary in terms of comprehensiveness (Palmer et al.,
2014). However, the two are distinct when it comes
to purpose, scope, and timing. HIAs use data and
stakeholder input to evaluate potential effects of
specific proposed interventions, while CFAs pri-
marily use them in a descriptive way, to character-
ize an area’s food system. HIAs are conducted
when decisions are pending, to predict future
effects, while CFAs assess existing circumstances.
HIAs also cover a wide range of sectors and are
not limited to agriculture, food, and nutrition. In
addition, HIAs can apply to a much broader geo-
graphic area than CFAs, which usually focus on a
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local scale. Possible avenues for increasing linkages
between HIA and CFA are included in the
discussion.

HIA has been used increasingly over the past
20 years to support decision-making in an array of
sectors, including housing, planning, education,
and criminal justice, at the federal, regional, state,
and local levels, in the U.S. and globally (Cole &
Fielding, 2007; Collins & Koplan, 2009). The use
of HIA is endorsed by the National Research
Council of the National Academies of Science,
Engineering, and Medicine (National Research
Council, 2011). In circumstances when a proposed
policy, program, or project has the potential to
affect health, HIA brings a health perspective to
inform the design and/or implementation of the
proposed initiative. The many significant links
between agriculture, food systems, nutrition, and
health make these important topics to consider
applying HIA to, but there is a general lack of
knowledge about HIA among researchers and
policy-makers in these fields. The purpose of this
article is to introduce HIA to a mainstream audi-
ence, provide key resources to conduct an HIA,
review the state of HIA in these fields, and, using
the four case studies, provide descriptive examples
of the nature and scope of HIAs and illustrate the
substantial impacts HIA can have on decisions.

Of the approximately 400 total HIAs com-
pleted or in progress in the U.S., relatively few have
been related to agticulture, food, and/or nutrition
(The Pew Charitable Trusts, 2015). This article
complements recently published sector-specific
reviews of completed HIAs on transportation,
housing, planning, criminal justice, and education
decisions, all of which follow a similar format of
identifying all relevant studies, reviewing key char-
acteristics, and exploring example cases (American
Planning Association, 2016; Dannenberg et al.,
2014; Gase et al., in press; Hom, Dannenberg,
Farquhar, & Thornhill, 2017; National Center for
Healthy Housing & National Housing Conference,
2016). Similar reviews of HIAs in additional sectors
are in progress.

Methods
We conducted a systematic search and review of all
HIAs focused on agriculture, food, and nutrition
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completed in the U.S. as of June 2016. We defined
these three categories as follows: agriculture—
pertaining to food production, encompassing
plant-based foods, animal products, and seafood;
food access and availability—concerning access to and
availability of food and food distribution, particu-
larly where food can be purchased; and natrition—
relating to standards affecting the nutritional con-
tent of food and the provision of nutrition infor-
mation to consumers, including nutrition-based
purchasing incentives.

To identify HIAs, we searched two databases
of completed HIAs. From the Health Impact Pro-
ject database (The Pew Charitable Trusts, 2015),
we selected all HIAs categorized under the sector
“Agriculture, Food, and Drug.” We identified addi-
tional HIAs by reviewing the full list of HIA titles
for possible relevance. From the UCLA HIA
Clearinghouse (n.d.) we selected all HIAs matching
the search terms “agticulture,” “food,” or “nutti-
tion.” We conducted confirmatory searches using
Google, Google Scholar, and Open Grey,' using
the search terms “health impact assessment” AND
(“agriculture” OR “food” OR “nutrition”). Collec-
tively, these searches yielded 146 HIAs for detailed
review.

HIAs were included if they (1) were conducted
in the U.S., (2) were completed by June 2016, (3)
had a report or executive summary available for
review, (4) were referred to by the authors as
“HIA,” and (5) had a primary focus on a policy,
program, or project related to agriculture, food, or
nutrition. While many HIAs, particularly those
focused on redevelopment projects or built-
environment policies, assess food access or nutri-
tion as one of the health determinants examined,
this review only includes HIAs with a primary focus
on agriculture, food, or nutrition. HIAs of tobacco,
alcohol, and marijuana policies, programs, and pro-
jects were excluded because the pathways through
which these products impact health are distinct
from those connecting agriculture, food, and nutri-
tion to health.

After excluding duplicates and studies not
meeting the inclusion criteria, 24 HIAs were eligi-
ble for inclusion in this study. This list of eligible

1 http://www.opengrey.cu
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studies was reviewed by an external HIA expert,
who identified one additional HIA for inclusion,
for a final total of 25 HIAs in this review. HIAs
were classified as pertaining to agriculture, food
access and availability, or nutrition; many fit more
than one category but were classified based on the
best fit.

One of the study authors (Cowling) reviewed
each of the reports included in order to extract the
following key information about each HIA: loca-
tion, year, lead organization, level of decision (fed-
eral, state, or local), decision assessed, data sources
and/or methods, modes of stakeholder engage-
ment, equity considerations, primaty health
impacts, and sample recommendations. A second
author (Pollack) repeated data abstraction for a
random sample of 20% of the reports to ensure the
reliability of the information recorded. Selected
details of each HIA are provided in the Appendix;
the remaining information on each study is pro-
vided in the supplemental online file. In the find-
ings, we summarize characteristics across these
HIAs, focusing on ways in which the studies
adhere to or depart from practice standards and
highlighting novel data sources and analyses.

Of the 25 HIAs included in this review, four
were selected for additional investigation. These
HIAs were chosen because the results influenced
decision-makers or were used by advocates,
demonstrating the ability of HIA to affect deci-
sions, empower stakeholders, and improve health.
These four HIAs are not intended to be repre-
sentative of all 25 HIAs reviewed, but rather to
highlight the potential benefits of applying HIA in
diverse circumstances. These studies were purpose-
fully selected to represent a range of jurisdictional
levels and topics: one is at the local level, two are at
the state level, and one is at the federal level. Two
pertain to agriculture, one to food access and avail-
ability, and one to nutrition. The authors of all four
HIAs provided feedback on their case studies in
response to invitations to review and edit the
summaries provided.

Results
The included HIAs were published between 2007
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and 2016, with all but two published in 2010 or
later, reflecting the relative infancy of HIA in these
fields and the more recent growth in their use. Of
the 25 HIAs, 40% focused on agriculture (#»=10),
44% on food access and availability (#»=11), and
16% on nutrition (#n=4).

In addition to the national scope of the two
federal-level HIAs, the geographic ateas addressed
by these HIAs fall within 14 states: five in Califor-
nia; two each in Florida, Hawaii, New Mexico,
Tennessee, and Illinois; and one each in Ohio,
North Carolina, Oregon, Wisconsin, Kansas, Vir-
ginia, Indiana, and New Jersey. Nonprofit organi-
zations led the majority of these HIAs (#»=16), with
government agencies and academic institutions
leading five and four, respectively; in many cases,
multiple institutions collaborated. This breakdown
by institutional type suggests that most of these
HIAs were privately, rather than publicly, funded.

Two HIAs were conducted on decisions being
considered at the federal level; seven on decisions
at the state level; and 16 on decisions at the local
level. Examples of agriculture-related decisions
include the development of community gardens,
policies promoting local food production, and the
establishment of a concentrated animal feeding
operation (CAFO). HIAs focused on food access
and availability examined legislation restricting the
location of food vendors, the development of gro-
cery stores in food deserts, and modifications to a
farmers market, among other examples. Nutrition-
focused HIAs included mandated menu labeling, a
tax on sugar-sweetened beverages (SSBs), and a
waiver to exclude SSBs from federal food assis-
tance purchases. The populations potentially
affected by these decisions ranged dramatically in
size, from a community of a few thousand resi-
dents (Mo’omomi Community-Based Subsistence
Fishing Area HIA) to the tens of millions of
recipients of federal food assistance (Proposed
Changes to the Supplemental Nutrition Assistance
Program [SNAP] HIA).

There was substantial variability in the scope
of health impacts examined, data sources and
methods employed, and presentation of results
among the included HIAs; this is common for
HIAs due to the flexible nature of the methodolog-
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ical guidelines. Most (#=18) of these studies exam-
ined health impacts linked to changes in food
access, food security, or dietary intake, as well as a
range of additional impacts, including employment,
air quality, and social capital. HIAs typically rely on
existing sources of information; all of the included
reports cited a literature review of relevant topics
and/or analyzed or presented findings from recent
survey or census data. Some HIAs used novel data
sources and methods, including economic analyses
(HB 2800: Oregon Farm to School and School
Garden Policy HIA, Potential Health Effects of
Changes to the Kansas Corporate Farming Law
HIA); reviews of administrative and legal
documents (Rock Prairie Dairy HIA); modeling of
projected traffic and air flows (The Potential
Health Impact of a Poultry Litter-to-Energy
Facility in the Shenandoah Valley, Virginia, HIA);
and a comparative analysis of matched schools
(Street Vendor Legislation and Student Nutrition
in South Los Angeles HIA).

The HIA teams conducted stakeholder engage-
ment using a variety of strategies: surveys of resi-
dents in affected areas, stakeholder interviews,
focus groups, and community meetings. Most
(7=17) HIAs mentioned using multiple techniques
to engage stakeholders and elicit their opinions. A
focus on equity—identifying and addressing sys-
temic, avoidable, and unjust differences in factors
important to health between population groups
(SOPHIA Equity Working Group, 2014)—was
included in these HIAs in several ways. Many of
the HIAs had a primary focus on low-income or
otherwise disadvantaged populations; others con-
ducted analyses, presented results, or formulated
recommendations specific to certain subpopula-
tions, as defined by income, age, race, or ethnicity.
Only two HIAs (South LA Fast Food HIA and
Menu Labeling as a Potential Strategy for
Combating the Obesity Epidemic HIA) did not
explicitly mention any emphasis on sensitive
subpopulations in the analysis or results.

Each HIA offered multiple recommendations,
in many cases ranging in scope from broad sugges-
tions—for example, to improve walkability—to
very specific actions, such as revisions to policy
provisions. Some recommendations were
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definitive, while many encouraged additional inves-
tigation to reach firmer conclusions or evaluate
impacts going forward. Equity-focused recommen-
dations emphasized inclusiveness in decision-
making and encouraged measures that protect
against negative effects specific to vulnerable popu-
lations. While key recommendations targeted deci-
sion-makers with jurisdiction over the policy,
program, or project in question, other recommen-
dations focused on officials in related departments
or agencies with the ability to impact extenuating
circumstances. Additional recommendations also
addressed a diverse set of stakeholders, including
school officials, business owners, and patents.

To illustrate the contents of individual HIAs in
greater detail, four descriptive case studies are pre-
sented to provide a sense of the HIA process,
including circumstances that led to each HIA, how
stakeholder opinions were integrated, the develop-
ment of recommendations, and how findings were
used.

Case Studies

Case Study 1: Growing for Kane Food and
Farmiand Ordinance HLA
Kane County, Illinois, is a productive agricultural
region on the outskirts of Chicago, but due to eco-
nomic and population pressure, much of its farm-
land is at risk of non-agricultural development. The
county has implemented policies since 2001 to
reduce farmland loss. In 2013, an amendment to an
existing ordinance was introduced that would
“offer incentives through the farmland protection
program to diversify food crop acres and increase
acres dedicated to food production” (Forbes, Hill,
Hoff, & VanKerkhoff, 2013, p. 10). The Kane
County Health and Development and Community
Services departments jointly received funding from
the Health Impact Project (a collaboration of the
Robert Wood Johnson Foundation and The Pew
Chatitable Trusts) to conduct an HIA on this deci-
sion. The HIA examined possible health effects
from changes in dietary consumption (if the availa-
ble local produce led to increased consumption),
and on the local economy, due to increasing local
fresh food production.

Kane County is a rich agricultural area, yet
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faces significant diet-related health challenges, with
low per-capita fruit and vegetable consumption and
almost two-thirds of adults being overweight or
obese. Based on existing literature, resident and
farmer surveys, and local stakeholder input, the
HIA projected the strongest likely health impacts
of the proposed amendment would be reducing
rates of chronic diseases and reducing health
disparities among vulnerable populations. Less
conclusive possible health effects, likely to be of
smaller magnitude, included reduced obesity rates,
improved social and emotional wellness, and
increased life expectancy.

The HIA recommended that instead of amend-
ing an existing ordinance, the county should create
a new separate ordinance, the Growing for Kane
program, to fund temporary or permanent ease-
ments on leasing land for food production. The
HIA developed additional policy and programmatic
recommendations related to increasing production
and distribution of healthy local foods. In the
reporting phase, the HIA team shared findings and
recommendations in formal meetings with rep-
resentatives from several relevant city agencies.

In August 2013, the Kane County Board unan-
imously adopted the resolution proposing the
Growing for Kane program. The HIA findings,
particularly those demonstrating support from vari-
ous stakeholders, were essential to the passage of
the resolution. After the HIA’s completion,
researchers from Northern Illinois University con-
ducted a formal evaluation of the HIA process and
impacts, concluding that they successfully
increased awareness of the decision’s health impli-
cations and finding unanimous belief among inter-
viewees that the HIA was useful (American
Planning Association, 2016; Forbes, Hill, Hoff, &
VanKerkhoff, 2013).

Case Study 2: HB 2800: Oregon Farm to

School and School Garden Policy HLA

In 2011, the Oregon House of Representatives
considered House Bill 2800, the Oregon Farm to
School and School Garden legislation. The bill pro-
posed two new programs: reimbursements for
school meals incorporating Oregon food products,
and grants for school gardens and agricultural
education. With funding from the Health Impact
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Project and the Northwest Health Foundation, a
local public health research and advocacy organiza-
tion, Upstream Public Health, conducted an HIA
on this proposed legislation in 2010, to inform the
vote in 2011 (Henderson et al., 2011).

Improving the variety and nutritional content
of school meals has clear health benefits, but this
HIA also sought to illuminate the less obvious
potential results of economic changes and to bring
a specific focus on low-income children, children
of color, and rural communities. Using literature
review, analysis of existing data, economic analysis
of food procurement, and substantial stakeholder
input, the HIA examined health effects from
changes in employment, diet and nutrition, school
garden education, environmental health, and social
capital. Key decisions throughout the HIA process
were informed by two advisory committees made
up of diverse stakeholders, ranging from technical
experts to advocates and representatives of
affected population groups. The HIA team also
held a communications workshop to train stake-
holders in disseminating HIA results.

There were three primary recommendations.
First, schools should only be reimbursed for food
produced ot processed in Oregon (as opposed to
packaged or packed in Oregon) to maximize local
economic benefits. Second, education program
grants should be provided preferentially to schools
with large populations of students from low-
income households or serving a larger proportion
of students of color or living in food deserts.
Third, the education grants should be awarded to
programs with multiple farm-to-school elements
that include local food procurement, nutrition and
garden education, local food and nutrition promo-
tion, and community involvement (Henderson et
al., 2011).

In early 2011, the HIA authors were invited to
testify during a House committee hearing on the
bill. The original bill was amended, fully incorpo-
rating two of the HIA recommendations and par-
tially incorporating the third recommendation, and
the amended bill passed in April 2011 (Henderson
etal, 2011).

Case Study 3: Food Tax in New Mexico HILA

New Mexico repealed a statewide tax on grocery-
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store food in 2004, but by 2014 was considering
proposals to reinstate such a tax—either at the
state level or by granting cities and counties the
option to enact a local food tax. With financial sup-
port from the Health Impact Project, the nonprofit
organization New Mexico Voices for Children con-
ducted an HIA on this decision, which was
expected for a vote as eatly as the 2016 legislative
session.

The HIA used initial interviews with a range of
stakeholders, including community groups, com-
munity service organizations, and government
agencies, and focus group discussions with com-
munity members, to identify the health determi-
nants that would be the focus of the study. Three
primary effects were selected for detailed analysis:
families” economic security and nonfood spending;
food spending, food security, and nutrition; and
government spending. The HIA concluded that
reinstating a tax on food would have an overall
negative impact on health, with a minimal likeli-
hood of certain positive health effects from
increased government revenue. The study esti-
mated that a food tax would cost the average New
Mexico household US$350 per year—a cost that
could affect households’ ability to afford food or
necessary health care or prescription medications.
They concluded the tax would harm lower- and
middle-income households the most.

In addition to recommending against a food
tax, the HIA presented a range of recommenda-
tions to reform the state’s tax revenue in alternate
ways, including increasing tax credits for low-
income families and instituting a minimum corpo-
rate franchise tax rate (Wallin, Casau, Jimenez,
Bradley, & Kayne, 2015). Findings and recommen-
dations were shared widely through a communica-
tions strategy that included targeted fact sheets,
press coverage, posting key findings on social
media, and presentations at hearings and meetings.
This HIA provided valuable new information to a
debate raised in the New Mexico legislature several
times in the last few years and contributed to the
defeat, once again, in 2016 of a bill reinstating a
food tax (Think New Mexico, n.d.). Despite the
2016 outcome, this debate may not be over in New
Mexico, and the HIA will continue to be useful in
future years.
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Case Study 4: National Nutrition Standards

Sfor Snack and a la Carte Foods and Beverages

Sold in Schools HLA

The 2010 Healthy Hunger-Free Kids Act directed
the U.S. Department of Agriculture (USDA) to
align nutrition standards for all foods and bever-
ages sold in schools during the school day with
current dietary guidelines. In 2012, the Kids’ Safe
and Healthful Foods Project and the Health
Impact Project worked with Upstream Public
Health to conduct an HIA to inform the USDA’s
update to nutrition standards for foods and bever-
ages sold outside of school meal programs. At the
time of the study, the USDA had not yet proposed
updated standards, so the HIA assessed a plausible
hypothetical set of standards, developed with input
from the HIA advisory committee, which would
align with the 2010 Dietary Guidelines for
Americans.

The key impacts examined were possible
health effects via changes in diet and nutrition;
school food services; other school revenue; and
impacts specific to vulnerable populations. The
HIA team conducted interviews with a broad range
of stakeholders, including students, school admin-
istrators, and industry representatives. They used a
difference-in-difference analysis of school districts
in several states to understand the effects of previ-
ous changes in state legislation that mirrored
aspects of the proposed federal regulations. The
study concluded that reforming the standards
would decrease students’ consumption of unheal-
thy foods and beverages and would not lead to a
decline in revenue for schools and districts, and
that benefits would accrue disproportionately to
vulnerable populations.

Based on these findings, the HIA team
developed specific recommendations for the
content of USDA standards for foods and
beverages sold outside of school meal programs,
and recommended policies and practices to ensure
the effective implementation of those standards
(Kids’ Safe and Healthful Foods Project & Health
Impact Project, 2012). Findings and
recommendations were distributed to various
audiences through public presentations, a policy
brief, a press release, and postings in newsletters.

When the USDA subsequently developed
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these standards, they incorporated neatly all the
HIA’s recommendations (The Pew Charitable
Trusts, 2015). New information provided by the
HIA regarding possible impacts on food-service
revenue for schools and districts was considered
particularly useful and “this was the first HIA to
inform a federal rule-making process” (The Pew
Chatitable Trusts, n.d., “Outcome,” para. 1). These
standards were implemented in 2014—15 and are in
effect in all U.S. schools participating in school
meal programs; evaluation research suggests these
are effective overall, though they work best when
incorporated alongside nutrition education or
incentive programs (Cullen & Dave, 2017).

Discussion

This review identifies and describes all HIAs con-
ducted on agriculture, food, and nutrition policies,
programs, and projects in the United States. Of
approximately 400 HIAs completed or in progtess
across the U.S., less than 10% to date have
addressed these topics (The Pew Charitable Trusts,
2015). Across the HIAs reviewed here, key ele-
ments of the practice standards were clearly identi-
fiable, and several common traits emerged. First,
HIAs were more commonly used for policy rather
than program or project decisions: 18 of the 25
HIAs, including all four case studies, involved a
policy decision. Second, practitioners used diverse
and sometimes creative sources of data to com-
plete their assessments, and employed vatrious
means to engage multiple stakeholder groups, such
as opinion surveys and community meetings.
Third, nearly all the HIAs examined potential
impacts through the lens of health equity, whether
by applying HIA to a decision with the potential to
substantially affect a vulnerable population; by
focusing on equity dimensions of the decision in
the analysis and recommendations; or by effectively
engaging underrepresented stakeholders.

Lessons from Existing HLAs

These HIAs reveal a range of pathways through
which agriculture, food, and nutrition decisions can
affect health, which go beyond traditional concep-
tions of these links as being focused primarily on
nutrition and food security. The wide variety of
impacts highlights the importance of assessing
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policies, programs, and projects in detail to eluci-
date unexpected relationships with health, particu-
larly in regard to vulnerable populations, so that
health disparities are not exacerbated. A common
challenge of exploring indirect links—between
policies outside the health sector and health out-
comes—is the paucity of data documenting health
impacts through a cascade of events. These path-
ways may have no or limited evidence, leading to
difficult decisions about when to apply imperfect
evidence or the level of confidence in its appropri-
ateness to inform the decision at hand. In some
cases this evidence may be contested, as in, for
example, the impact of carcinogens such as Bi-
sphenol A (BPA) in food packaging and the wide-
spread use of genetically modified organisms in the
food supply. These challenges arising in the con-
duct of HIAs highlight priorities for new research,
particularly the need for more socio-ecological
research that illuminates indirect linkages between
upstream determinants and health outcomes in the
fields of agriculture, food, and nutrition.

The case studies, in particular, illustrate how
HIA findings and recommendations can inform
policy decisions and exemplify several characteris-
tics common to effective HIAs. A recent review of
over 200 HIAs identified several factors that influ-
ence the likelihood of an HIA having an impact
(Dannenberg, 20106); the four cases reviewed here
are consistent with the findings of this larger
review. First, the timing of the study must be
appropriate so that findings and recommendations
are released sufficiently in advance of a final deci-
sion. If information is provided too late, there will
not be adequate time to consider the study’s find-
ings during decision-making or the opportunity to
modify opinions or plans. An HIA can be con-
ducted with a range of resources, depending on the
time and resources available. If limited, a rapid
HIA can be conducted in a few weeks, while a
comprehensive HIA typically takes several months
to two years. Second, stakeholder engagement is
critical and best when done throughout the HIA
process—from the initial screening to the final
monitoring and evaluation—and involving a broad
range of actors. Early and ongoing engagement
helps to generate buy-in for study recommenda-
tions and involving vulnerable populations

Volume 7, Issue 3 / Spring—Summer 2017

represents an opportunity to bring new voices to a
decision and improve health equity. Third, recom-
mendations should be presented in a clear, feasible,
and targeted manner. Working closely with stake-
holders helps to ensure that recommendations are
realistic and have the potential to be adopted.
Lastly, a clear and readable report and a dissemina-
tion plan are crucial to communicate and publicize
findings. In each of the case studies, the HIA team
used tailored dissemination strategies to reach vari-
ous audiences. Such targeted dissemination may
encourage decision-makers to act on an HIA’s
findings and recommendations and embolden
advocates to use the findings to encourage
particular decisions.

In terms of the applicability of HIA findings,
several of the HIAs reviewed discuss the likelihood
that a policy, program, or project under considera-
tion in one location may be simultaneously or sub-
sequently proposed elsewhere. For example, the
Menn Labeling as a Potential Strategy for Combating the
Obesity Epidemic HLA (Simon, et al., 2008) investi-
gated a proposal to mandate menu labeling in Cali-
fornia, which was subsequently considered in many
other jurisdictions. In such cases, study findings
may be useful in multiple locations. Some impacts
and conclusions will be specific to particular envi-
ronments, but often insights from an HIA can be
more widely applicable. To facilitate shared learn-
ing, relevant HIA findings and recommendations
should be disseminated among agriculture, food,
and nutrition researchers, policymakers, and practi-
tioners—for example, through publications or con-
ference presentations. Widespread dissemination
can increase the impact of each study by promoting
health benefits and reducing health risks in differ-
ent jurisdictions; and can lead to broader awareness
of and appreciation for HIA as a decision-support
tool, thereby generating interest in applying HIA in
new settings.

A unique advantage of performing HIAs on
agriculture, food, and nutrition decisions is the
potential to link HIAs with CFAs, particularly
those CFAs designed to include sectors outside of
food and agriculture that contribute to a commu-
nity’s food security (Palmer, Chen, & Winne,
2014). HIA and CFA may be mutually beneficial;
the ideal combination may be to conduct these
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studies sequentially. If a CFA was previously con-
ducted in an area where an HIA is planned, the
CFA may provide substantial useful background
information for the assessment, and vice versa. The
information gathered for the initial study could
reduce the resources required by building on the
stakeholder relationships already established and
utilizing the data sources previously compiled. In
addition, since an HIA is intended to assess the
implications of an actively pending decision, any
subsequent CFA in the same area could serve as
follow-up to the HIA. This would help to address
one of the critical gaps in HIA practice—the pau-
city of monitoring and evaluation after initial
studies are completed.

Agencies, organizations, or other groups con-
ducting an HIA for the first time may benefit from
partnering with an experienced researcher or
agency that can advise on the HIA process. Poten-
tial collaborators may be identified through the
Society of Practitioners of Health Impact Assess-
ment (SOPHIA), a global network of HIA
practitioners.? As is evident from the HIAs
included in this review, many are collaborative
efforts of multiple agencies or institutions.

Future Challenges for HLA

While this review identified cases in which HIA
informed and influenced decisions, the ultimate
impacts of these HIAs on health outcomes are cur-
rently unknown. This is an important limitation of
HIAs generally; in most cases, there is no monitor-
ing and evaluation of impacts once an HIA is com-
plete, particularly of impacts on health outcomes
(Dannenberg, 2016). The evaluation of the Oregon
Farm to School Policy HLA (case study 3) provides an
example of an assessment of the HIA process, but
without an evaluation of effects on health out-
comes (Diep, Henderson, & Rader, 2011). This
lack of monitoring and evaluation is a common
occurrence, despite many HIA reports including an
implementation plan to assess such impacts; the
2010 Hawai't County Agriculture Development Plan
HILA provides a good example of this type of plan.
Several factors may contribute to the general
absence of monitoring and evaluation: a lack of

2 https://sophia.wildapticot.org
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funding for these activities, the typical delay
between a decision and its impact on health out-
comes, and the difficulty in attributing impacts spe-
cifically to HIA. These challenges must be
managed to generate evidence of the ability of HIA
to drive improvements in health outcomes and
develop greater appreciation among those outside
the health sector of the value of investing in and
using HIA.

In addition to the need for funding for moni-
toring and evaluation, there is a need for more
institutionalized funding to conduct HIAs. Many
of the studies included in this review were funded
by the Health Impact Project, which has been a
major source of funding for HIAs in the U.S. Rely-
ing on voluntary, philanthropic funding is likely not
a sustainable model for HIA, however. To become
more commonplace, HIA may require committed
public funding, at various levels of jurisdiction, or
cooperative partnerships with industry, as
employed in the oil and gas sector in Alaska
(Anderson, Yoder, Fogels, Krieger, & McLaughlin,
2013). Objectivity in the assessment and recom-
mendations, however, may need to be more care-
fully managed if strong financial incentives exist for
an industry pattnet.

Study Limitations

Several limitations may affect the conclusions of
this review. First, one relevant HIA was excluded
because no report or executive summary was pub-
licly available. Additional eligible studies may not
have been identified in the search process. We
attempted to minimize the possibility of missing
studies by searching multiple sources and also con-
sulting an external expert. Second, this review
focuses on HIAs completed in the U.S. Interna-
tionally, there are additional relevant HIAs that
could provide valuable lessons and insights for U.S.
researchers, policy-makers, and practitioners in
these sectors. Third, the many HIAs of built envi-
ronment projects and other decisions that substan-
tially affect a local food system may also provide
important examples to inform the understanding
of the role of HIA in the agriculture, food, and
nutrition sectors but were not included here.
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Relevant HIAs from other countries and sectors
should also be examined to inform the practice of
HIA on agriculture, food, and nutrition policies,
programs, and projects in the U.S. Finally, there
was no explicit quality control of the HIAs
included, and some HIAs that have been com-
pleted do not fully meet established practice
standards (Bhatia et al., 2014; Schuchter, Bhatia,
Corburn, & Seto, 2014). Our inclusion criteria
specified only that the authors referred to the study
as an HIA. It is possible that the term may have
been misused, although the studies we included
appear to adhere generally to these guidelines.

Conclusion

This review summarizes the use of HIA in the
U.S. in the agriculture, food, and nutrition sectors,
introducing potential applications of HIA to
researchers, policy-makers, and practitioners in
these fields who are unfamiliar with the tool. The
number and type of completed studies suggest
that HIA could be more widely used in these
sectors. To date, these HIAs have been conducted
in many states in several different regions, most
often at the local level, and have been
predominantly applied to policy decisions.
Collectively, these studies suggest there is a need
to conduct more socio-ecological research linking
distal determinants to health outcomes to inform
HIAs in these sectors; identify the potential for
HIA findings to be used for similar decisions in
different jurisdictions; and highlight the
opportunity to link HIA with CFA. Common
attributes of influential HIAs confirmed by this
study include ensuring timing is appropriate to
inform a decision; engaging stakeholders through-
out the HIA process; developing clear and feasible
recommendations; and producing a strong report
that is widely disseminated. Challenges observed
in these studies include a lack of monitoring and
evaluation of the process and impacts of HIAs,
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and questions about sustainable sources of
funding to conduct future HIAs.

Many other types of policies, programs, and
projects in the food and agriculture sectors may
benefit substantially from the application of HIA
during the decision-making process. Possible
examples span the processes of food production,
transportation, and retail, including regulations on
antibiotic use by livestock producers, tax incentives
to encourage local food production and consump-
tion, and advertising restrictions regarding false
claims or foods with low nutritional value (Muller
& Wallinga, 2014). In addition, research indicates
that the health of low-income communities and
communities of color is disproportionately nega-
tively affected by determinants in the agriculture,
food, and nutrition sectors, including living in food
desserts and experiencing obesity and diabetes
(Chang & Lauderdale, 2005; Walker, Keane, &
Burke, 2010). Therefore, HIA can play an
important role in identifying strategies to address
health inequities stemming from agriculture, food,
and nutrition decisions. Finally, applying HIA
provides opportunities to broaden the coalition
supporting a policy change or program proposal by
giving health advocates both data and a reason to
lend support, and may help to inform public
opinion by identifying relevant health issues.
Expanding the use of HIA in the agriculture, food,
and nutrition sectors can help to modify decisions
that may harm public health and can contribute to
the adoption of health-promoting policies,
programs, and projects across these sectors. =
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Appendix. Key Characteristics of 25 Health Impact Assessments Focused on Agriculture, Food, and Nutrition

in the U.S. and Included in this Meta-analysis (see note for explanation of acronyms)

HIA Title /
Location / Lead
Year Organization

Level of
Decision

Decision Assessed

Primary Health Determinants
and Health Impacts Examined

Equity Considerations

Example Recommendation

I. AGRICULTURE

Knox County Health Knox County Local Decisions related to the Access to healthy food; Recommendations Site gardens in food
Department Community Health placement and mainte- physical activity; commu-  highlight need to prioritize deserts
Garden Department nance of community nity collaboration and low-income communities
Knox County, Tennessee gardens cohesion for community gardens
2010
* HB 2800: Oregon Farm Upstream State Oregon House Bill (HB) Employment; diet and Considered vulnerable Amend HB 2800 to
to School and School Public Health 2800: Farm to School and nutrition; farm-to-school populations specific to specify that schools can
Garden Policy School Garden Policy and school garden K-12 each pathway only get reimbursed for
Oregon education opportunities; foods produced or
2011 environmental health; processed in Oregon to
social capital increase economic
activity in the state
Rock Prairie Dairy Rock County Local Proposal to build the Rock Hazardous gas and par- Assessed impacts on Install vegetative buffers
Bradford, Wisconsin Health Prairie Dairy, a concen- ticulate emissions; nui- vulnerable populations in  to help decrease
2011 Department trated animal feeding sance odors; groundwater terms of income, race, aesthetic, noise, odor,
operation (CAFO) quality; surface water ethnicity, and age and emission effects
quality; economic impact; around the facility and
traffic; noise; visual; manure application fields
insect-borne disease
2010 Hawai’i County The Kohala Local Selected provisions of Hunger (food security) Farm-to-school buying Facilitate collaboration
Agriculture Development Center Hawaii County Agricultural and diet quality (nutrition  assessed with a focus on  between businesses,
Plan Development Plan: local security); obesity; food- vulnerable populations NGOs, and Department of
Hawai’i County, Hawaii buying by government borne illness; economy; (Native Hawaiian and Human Services to
2012 institutions and NGOs; well-being and cultural Pacific Islanders, SNAP increase acceptance of
agriculture for the local connectedness eligible) cash vouchers, EBT, and
market; home, commu- credit cards at farmers
nity, and school gardening markets
Urban Agriculture Overlay Place Matters Local Establishment of an Environmental hazards; Surveyed low-income and  Identify transitional neigh-

District
Cleveland, Ohio
2012

Urban Agriculture Overlay
(UAO) district, which will
permit intense urban
agriculture uses: chick-
ens, bees, livestock,
urban farm, market
gardens

empowerment; food
access

minority residents

borhoods with abundant
vacant land and a fair
housing market where
the presence of an UAO
district can have positive
market impacts for
adjacent homeowners
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* Growing for Kane food Kane County Local Amendmentto the “Grow- Food security; nutrition; Examined differences in The Farm Bureau and
and farm ordinance Health ing for Kane” food and employment; physical health status by race and/ Kane County should
Kane County, lllinois Department farm ordinance, which activity or ethnicity and income; participate in linking
2013 would increase the num- conducted geographic procuring institutions with
ber of farms that produce analysis of concentrated local growers for pre-
fruits, vegetables, meats, areas of vulnerable season contracts
and dairy for human families in relation to
consumption fresh food availability
The Potential Health Virginia Local Developing a facility to Air quality; water quality; Impacts examined by Ensure that the location
Impact of a Poultry Litter- Common- convert poultry litter to economic effects; employ- income, race and/or of the facility is not only in
to-Energy Facility in the  wealth energy ment; other community ethnicity, and age an area of low population,
Shenandoah Valley, VA University factors but also in one with few
Shenandoah Valley, older adults
Virginia
2013
Food System Plan to Davidson Local Promoting the develop- Seven dimensions of Quoted USDA nutrition Plant edible landscaping
Promote Healthy, Local Design for ment of the local food health: physical, emo- recommendations specific whenever possible along
Food Production and Life system, including efforts tional, social, environ- to pregnant women and streetscapes and within
Consumption in to increase local produc- mental, spiritual, intellec-  elderly populations parks
Davidson, NC tion, processing, distribu-  tual, economic (occupa-
Davidson, North Carolina tion, consumption, and tional)
2014 disposal
Potential Health Effects Kansas State Amendments to the Jobs; property value and Special attention givento  Compensate neighboring
of Changes to the Kansas Health Kansas Corporate Farm- taxes; population; waste;  populations likely to be property owners for
Corporate Farming Law  Institute ing Law, which would antibiotic use most affected, including negative externalities
Kansas allow any agricultural people with respiratory associated with livestock
2015 business to operate conditions operations, such as
anywhere in the state property depreciation
Mo’omomi Community- The Kohala Local Proposed establishment Self-determination and Focus of the HIAison a Support the CBSFA as a
Based Subsistence Center of a CBSFA control of resources; low-income area with a place for the study and

Fishing Area
Moloka’i Island, Hawaii
2016

traditional marine
resource management
and transmission of
ancestral knowledge;
access to marine
resources for family and
community subsistence;
commercial fish sales and
commercial fisher income

majority indigenous
population

teaching of traditional
Native Hawaiian fishery
management practices
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Il. FOOD ACCESS AND AVAILABILITY

Modifications to the
Trenton Farmers Market
Trenton, New Jersey
2007

UCLA HIA
Group

Local

Three possible alternative
modifications to the
Trenton Farmers Market:
minor changes; full imple-
mentation of Project for
Public Spaces recommen-
dations—major remodel-
ing; market outreach—
e.g., satellite markets

Nutrition; physical activity;
economics (vendors and
surrounding community);
social capital; public
health services

Assessed impacts on
three subpopulations,
defined based on geo-
graphic proximity to the
market and varying
sociodemographic
characteristics

Set up vendor stalls,
especially those selling
fresh fruits and
vegetables, with EBT
machines to take WIC
and other government
benefit cards

Development of Big Box
Grocery in West Oakland
Oakland, California
2011

Alameda Local
County Public
Health

Department

Plan to develop a large
(“big-box”) Foods
Company grocery store in
a West Oakland neighbor-
hood with no full-service
grocery store

Access to healthy foods;
jobs and economic devel-
opment; traffic safety

Focus of HIA is a low-
income community with-
out an accessible grocery
store

Consider pedestrian- and
bicyclist-centered design
to promote alternative
modes of transportation

Impacts of Allocating
Resources toward Access
to Healthy Foods
Strategies in an
Underserved South
Florida Community
Broward County, Florida
2012

Florida Public
Health
Institute

Local

Allocating funding from
the Transforming Our
Community’s Health
(TOUCH) Initiative to
access to healthy foods
strategies

Nutritional quality of foods
and beverages available
in schools; accessibility,
availability, affordability,
and identification of
healthy foods in commu-
nities; jurisdictionwide
nutrition policies and
practices in early child-
care settings; the number
of baby-friendly hospitals

Focus of HIA is on access
to healthy foods in disad-
vantaged communities

Establish a corner store
network or co-op to
enhance economic
development and access
to healthy foods

Development of a Full-
Service Grocery Store
Within a Food Desert
Indianapolis, Indiana
2013

Center for Local
Health Policy,
Indiana

University

Proposed development of
a full-service grocery store
in the Meadows
community

Access to healthy foods;
nutrition; obesity and
related chronic diseases

Focus of HIA is a low-
income community with-
out an accessible grocery
store

Support sidewalk
expansion and increased
transit to the area

Evaluating Transportation
Access to Healthy Food
Sources

Alachua County, Florida
2013

Amanda Local
Marie

Douglas

(University of

Florida)

City of Gainesville and
Regional Transit System
Transit Development Plan;
the “Mobile Food Market
Feasibility Study”

Walkability and bikeabil-
ity; public transit accessi-
bility; access to healthy
foods

Focus of HIA is on low-
income and minority
neighborhoods; children,
people with disabilities,
and elderly also examined
as vulnerable populations

Begin supermarket
carpool and/or shuttle
service
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South LA Fast Food
Los Angeles, California
2013

Community Local
Health

Councils

Community plan that may
modify regulations of a
current ban on the
development of new
stand-alone fast food
restaurants

Nutrition; quality of life; air
pollution exposure; pedes-
trian injuries; physical
activity

Not mentioned

Expand regulations to
non-stand-alone
restaurants

Proposed Changes to the
Supplemental Nutrition
Assistance Program
(SNAP)

U.S.

2014

Health Impact Federal
Project

Changes to SNAP
included in House and
Senate bills during the
112th and 113th
Congresses

Food insecurity and its
impact on the risk of
illnesses such as diabe-
tes; diet, nutrition, and
the risk of illnesses re-
lated to poor diet, such as
obesity and heart disease;
the impact of poverty on
health and people’s ability
to afford essentials
related to health, includ-
ing housing, home energy,
and medical care

Focus of HIA is on low-
income populations
eligible for federal food
assistance

Raise the asset limit for
SNAP eligibility

* Food Tax in New New Mexico State Reinstatement of atax on Family economic security: Assessed impacts on Consider legislation that
Mexico Voices for food purchased for con- changes to nonfood living  vulnerable populations, addresses food desert
New Mexico Children sumption at home expenses; family eco- including low-income zoning
2015 nomic security: changes children, communities of

to food budget, food color, the working poor,

insecurity, diet, and and seniors

nutrition; changes in

government spending:

maintaining current

services
Improving the Quality and National State Revisions to the USDA'’s Access to healthy food Focus of HIA is on popu- Establish a statewide
Quantity of Food in Center for Emergency Food (quantity and quality); lations accessing food advisory committee to
Southwest New Mexico  Frontier Assistance Program diet-related health condi-  assistance review, study, and
Food Pantries Communities distribution formula tions for adults and ultimately change the
New Mexico children formula to more
2015 accurately reflect the

need for healthy food
supplies at the local level

Street Vendor Community Local Legislation to legalize Street vendor presence; Focus of HIA is on schools Continue to prohibit
Legalization and Student Health sidewalk vending snack and beverage in high poverty areas and  sidewalk and mobile food
Nutrition in South Los Councils consumption among with large Spanish- vending within 500 feet

Angeles
Los Angeles, California
2015

students; bicyclist and
pedestrian presence near
schools

speaking populations

(152 meters) of school
campuses
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Tennessee Food Desert  Prevention State Tennessee Senate Bill Presence of obesity and Considered impacts on Consider redefining “food

Relief Act Research 1176: Food Desert Relief  chronic disease; vulnerable populations desert relief enterprise”

Tennessee Center in St. Act employment; stress; including racial and ethnic using criteria for

2016 Louis environmental impact minorities, those living in ~ nutritional content of
poverty, rural residents, “healthy food” and
elderly, and people with percentage of “healthy”
disabilities products sold

lll. NUTRITION

Menu Labeling as a County of Los  Local California Senate Bill 120 Obesity Not mentioned To maximize impact, use

Potential Strategy for Angeles (2007) and California community education

Combating the Obesity Senate Bill 1420 (2008), efforts, pricing incentives,

Epidemic which propose menu or other strategies to

Los Angeles County, labeling increase the degree to

California which restaurant patrons

2008 use the posted

information to select
reduced calorie meals

* National Nutrition Kids’ Safe Federal Updates to USDA School district revenue Assessed effects on low- USDA should establish

Standards for Snack and and Healthful standards for snack and a and student health; diet income and ethnic nutrition standards for all

a la Carte Foods and Foods Project la carte foods and and nutrition and student  minority students foods sold regularly on

Beverages Sold in beverages sold in schools  health school grounds outside of

Schools the school meal programs

U.S.

2012

California Senate Bill Community State Proposed state hill to SSB consumption; healthy Focused on impacts on Utilize tax revenues to

622: Sugar-Sweetened Health impose a $0.01 per nutrition awareness; total  low-income and make healthier drinks

Beverage Tax Councils ounce tax on SSB short-term physical households of color with more accessible

California distributors activity children under age 5

2014

SNAP Decisions Illinois Public ~ State Requesting a waiver from  Diet and nutritional Focus of HIA is on low- Rather than seek a

lllinois Health t