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Abstract

The local food movement in the Portland Metro RegbOregon is as prevalent as
anywhere in the Country. To a large degree thigiien by the Portland Metro area food
culture and the diverse agricultural landscapegieis the Willamette Valley and
throughout the State. Portlanders demand local &l thus far the rural periphery has
been able to provide it; driving a new food econdhgt has economic implications
throughout the region. As this regional food ecoy@merges much attention has been
focused on harnessing its power for economic d@veént perpetuated by the belief that
there exists an opportunity to foster a clustezadnomic activity pertaining to the
production, processing, distribution and sale gfaeal foods that might generate

economic opportunities throughout the value chain.

The research presented here constitutes an atteroparacterize the local and regional
food system that currently exists in the Portlanetid Region and to bring to light the
opportunities present at the regional scale thatthe agricultural periphery to the urban
core. | present two different definitions of loeald regional food systems and show how
these different conceptions have very differentliocpions for economic development.
Once defined, | test for differences between lacal regional food systems and the
export-oriented, agro-food sector by analyzing atgef geographic space and processes

of knowledge accumulation and innovation in theteghof aspects of regional economic



development such as agglomeration economies, kadgelspillovers, business life cycle

and industrial location.

My analysis showed that there are significant deifees between local and regional food
systems and the export-oriented agro-food indusgiggific to supply chains, actors and
products of the different systems. Furthermorgugh spatial analysis, | found that
there are differences in terms of the spatial stinecand distribution between producers
who participate in the different systems. Local aggional producers tend to cluster
closer together at smaller scales, are smallazeand are found to be closer to the
urban core. Through a qualitative inquiry | fouhdttthis clustering facilitates forces of
agglomeration economies specific to food produedrs participate in local and regional
supply chains, particularly non-pecuniary effedtkrmwledge accumulation. This
underlying structure has significant effects onrexoic outcomes and as such has
implications in terms of regional economic devel@mtwhen local and regional food

systems are considered in terms of the city-region.
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CHAPTER I: INTRODUCTION
1.1: OVERVIEW

There has been a recent explosion of interesteicdmcept of local and regional food
systems as an alternative to the globalized agvd-g®ctor both here in the Pacific
Northwest as well as throughout North America andoge. Evidence of this emerging
popularity of more local forms of food productiomdaconsumption can be seen by both
the increase in alternative outlets such as farmarkets, CSAs and restaurants touting
local ingredients as well as institutional supmarth as farm to school programs and
other public sector procurement policies. So taothare been an explosion in research
pertaining to alternative food structures becatssa,large degree, the many problems
associated with the industrialization of food clsa@ne becoming apparent (Watstal.

2005).

This recent rise in the prevalence of local andoresg) foods has been presented by many
as a means to resist the globalized agro-foodtsires (Hendrickson et al. 2001;
Hendrickson and Heffernan 2002; Allen et al. 2088richs 2003; Selfa and Qazi

2005). Primary themes highlighted in the literataf alternative food systems include
embeddedness, authenticity, quality and shortenppl chains. Localization therefore
has been a natural extension of these themestifidbal” represents spaces for
resistance to the global system (Hendrickson arfteHean 2002). And while the social
and environmental benefits are not explicit outcemiglocalizing food supply chains,

the concept of localization often is seen as a @@a#or all of the consequences of the

1



globalized system (Morris, Buller 2003). In additjas an alternative to the social and
environmental failures of the globalized systenme®cholars attest localized food
systems offer economic development opportunitias¢han be attributed to defensive
localism and import substitution (Bellows and Har2@91; Winter 2003; Swenson

2009). Yet, while the idea of local foods as annecoic driver is clearly capturing the
imagination of a wide range of actors, much ofah#vity surrounding the issue exists at
the level of advocacy rather than in relation tgaioal research that evaluates the extent

and impact of the sector on regional economies (igldBuller 2003).

In a 2013 special edition of “Journal of AgricukuiFood Systems, and Community
Development” that focused on research prioritiesydBand Hughes identify the need for
a better understanding of the regional economietitsresulting from local food
systems particularly in terms of inter-firm netwsithat are formed through
agglomeration, firm clustering, and ultimately @gal competitiveness and a means of
benefit generation through backward and forwargbBuphain linkages. Highlighting
these research priorities, the authors point atttthdate, little research or evidence has
been produced that draw from these analytical featmesupport the thesis that local and
regional food systems actually do offer an oppatyuior economic development. The
lack of evidence about the existing structures withe local and regional food sector in
terms of their impact on regional economies isia@ry motivation behind the research

presented here.



The research pertaining to economic developmenbrbypities associated with localized
food systems that does exist stems primarily froenrtiral development / re-structuring
paradigm. For example Marsden et al., (1999), Ross (1999), Marsden et al. (2000),
Hinrichs (2003), Winter (2003), and Ikerd (2005y&all suggested that expansion of
local foods may be a development strategy for ramahs, particularly those areas that
have experienced negative effects of globalizatidnd while many scholars have
highlighted the importance of local food systemseigional economies (Feenstra 1997;
Trobe 2001; Renting et al. 2003; Star et al. 2@&tia and Jones 2011), few have
sought to exploit recent theoretical frames advdimeresearchers from the fields of
economic geography and regional science; the fidlolst concerned with regional
economic development. The concept of local antbned foods as a regional
development strategy and, by extension, the arsabfsiegional food systems in the
context of the city-region, present a unique thecaklens of which new insights into the
factors that influence the emergence of such systam be examined. Disciplines that
evaluate the influence of location and distance@mnomic activity are uniquely suited
to assess local food systems and the policiesaffeatt them (Boys and Hughes 2013).
When contextualized at the regional scale, econaienelopment takes on a different
meaning. Here, aspects of agglomeration econdoeiesme important in terms of the

clusters of economic activities that exist, anddiversity of industries within the region.

The research presented here draws from the disegpbf Economic Geography and

Regional Science to explore how knowledge accunauand innovation diffusion



affect local and regional food system actors im&eof aspects of economic
development. | do so as an extension of, not tenraitive to, the social theory and rural
development constructs outlined above. That estllemes of embeddedness,
authenticity, quality and nature when coupled vaitid emerging from innovative city-
regions enable the emergence of the new food ecpabthe regional scale. In this
sense | have situated my analysis in terms of itgg@gion economy, and investigated
how a regional food system, including all of itsWqmonents, distinct from that of the

export oriented, agro-food industry, might conttéto that economy.

Throughout this dissertation, | use the term “teeriood economy”rather than terms
such as community food systems, sustainable atireylor alternative food networks as
often cited in the literature. The “new food ecomnd conjures aspects of economic
development that are not implicit in these oth@regsions and hence frames the
epistemological approach | have applied in my agislyThat is, | use the regional
economy as my unit of analysis, and while | do eddother aspects of local and
regional food systems such as food justice, quality embeddedness, resistance to
existing global food structures and commodity ceagoncerns of environmental
degradation and health implications, my primaryufots on aspects pertaining to
regional economic development. Given this narroeps, the work presented here

contributes evidence upon which additional reseaarhbe built so that economic

! The “new food economy” was first coined by Win201) and expanded upon by Blay-Palmer and
Donald (2006) in their attempt to situate altenwmafiood systems from a city-region and innovations
perspective.

4



development professionals, urban and regional pl@n@nd concerned stakeholders can
make informed decisions specific to fostering these food economies. Specifically,

the research presented here addresses the folloesegrch questions:

Research Questions:

e How does the new food economy differ from the tiiadal, globalized agro-food
industry?

e What are the implications of geographic space am the new food economy
emerges?

e What are the implications for regional economicelepment stemming from the

new food economy?

In the following chapters | explore these questitbmeugh descriptive, qualitative and
guantitative analyses, focusing on a key set obthgses grounded in the literature.
Specifically | test three distinct hypotheses thgether represent a dissertation of the

research questions. These hypotheses are asdollow

Hypothesis 1Local and regional food systems in the Portlamgioreand other regions
around North America and Europe can be differeadidtom the export-oriented, global
agro-food sector;
Hypothesis 1b:As a sector, local and regional food systemsrateed new
relative to the export-oriented agro-food sectat;an

Hypothesis 1c:The new food economy is growing.



Hypothesis 2The new food economy is subject to effects of aggration different than

that of the global agro-food sector because itnascent industry.

Hypothesis 2b:We would expect this new food sector to be adtiveroduct
innovations that are fostered by both “Jacobiard ‘@vorter” externalities
(relative to the global food system that is vethcategrated, seeks out process

innovations, cheap land and cheap labor) and hence;

Hypothesis 2cWe would expect this new food sector to be doneithdty smaller

actors clustered close together and close to thenucore.

Hypothesis 3Based on the new economic geography and the gdogodknowledge
literatures, urban and regional form matter bec#uselistribution of producers,
processors, distributors and consumers will affieetbenefits realized from

agglomeration economies.

The above set of hypotheses stem from a uniquedteal perspective; when
contextualized in terms of the city-region, perhtpse food systems can be perceived as
endogenous products of the innovative output otttyeregion itself. In her bookhe
Economy of Citie§1969) Jane Jacobs posited an alternative perspeaathow regions
develop. She envisioned rural economies spawmorg Work that naturally evolved in

cities rather than cities developing on the backuwplus generated by rural agriculture:



Just as no real separation exists in the actudtivb@tween city-created
work and rural work, so there is no real separdbetween ‘city
consumption’ and ‘rural production.” Rural prodoctis literally the
creation of city consumption. That is to say, @tpnomies invent the
things that are to become city imports from thekworld, and then they
reinvent the rural world so it can supply thoseamg. This, as far as | can

see, is the only way in which rural economies dapeit all, . . . (pp 38)

This passage, while admittedly city-centric, représ a unique but critical perspective
on how regions develop as well as how the growthesi systems - even agricultural
systems - emerge from urban areas. It highligigsrhportance of linkages between the
rural and urban components of a region. And whapled with theories and methods
stemming from Regional Science and Economic Gebgrapbecomes a unique

perspective through which to analyze emergent éspéthe new food economy.

The research presented here constitutes an atteroparacterize the local and regional
food system that currently exists in the Portlanetid Region and to bring to light the
opportunities present at the regional scale thatthe agricultural periphery to the urban
core. | present two different definitions of loeadd regional food systems and show how
these different conceptions have very differentliocgpions for economic development.

Once defined, | test for differences between lacal regional food systems and the



export-oriented, agro-food sector by analyzing atgef geographic space and processes
of knowledge accumulation and innovation in theteshof aspects of regional economic
development such as agglomeration economies, kadgelspillovers, business life cycle
and industrial location. My analysis shows thatéhare significant differences between
local and regional food systems and the exportateet agro-food industry in terms of
supply chains, actors and products of the diffesgstems. However, these differences
are highly dependent on the very definition of lamad regional food systems. And
depending on this definition, there can be a sigait amount of overlap between the

local and regional and export-oriented systems,imgatuantifying effects challenging.

Furthermore, through spatial analysis, | find tihare are differences in terms of the
spatial structure and distribution between prodsigdro participate in local and regional
food systems relative to those that focus excligioe exporting their products. Local
and regional producers tend to cluster closer tegedt smaller scales, are smaller in size
and are found to be closer to the urban core. ddirany qualitative analysis | find that
this clustering facilitates forces of agglomeratemonomies, particularly non-pecuniary
effects of knowledge accumulation. Informationsffowere critical for local and

regional producers and depending on the supplynahavhich they participated, they

accumulated knowledge in very different ways.

Finally, the contribution of local and regional tbeystems to regional economies is

highly dependent on the definition of the systehesriselves. | present two distinct



definitions; one geographic, the other qualitateued define theoretical rationales for
understanding how the contributions of the systasndescribed by these two different
definitions may or may not contribute to econonmee@lopment at the regional scale.
While | do not specifically measure the contribataf local and regional food systems to
economic development here in the Portland Metrad®ed do provide the theoretical

basis for why such a contribution could in factséxi

1.2: FOOD SYSTEMS DEFINED

Undeniably, all of my hypotheses presented abowgehon the one underlying
assumption that a local food economy is indeeadfit than and can be differentiated
from the export-oriented, global agro-food sectax acale of which differences in terms
of economic development can be analyzed. Thaesause | draw from the industry
lifecycle literature, and test whether agglomerafiarces affect the systems differently,

it is important to understand differences in teohthe components that comprise distinct

sectors of the economy that each system represents.

1.2.1: Evolution of local and regional food systendiscourse

Much of the recent research into the agro-foodesydias focused on how processes of
globalization contribute to the reshaping of foedduction processes according to
patterns of capital accumulation (Murdoch, 2003hi/the term ““food system™ is used
extensively, the concept of a system is often Ilyodefined and not always linked with

systems theory (Sobal et al., 1998). Systems thates a holistic perspective in
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examining system boundaries, delineating subsyséemheir relationships,
emphasizing process and considering relationshepgden systems. Systems are viewed
as sets of elements that function together asatdeunits. The most useful
conceptualizations are those that describe a fgsigi: as a chain or web of activities
from production to consumption, with particular dmapis on processing and marketing

and the multiple transformations of food that thestil (Ericksen, 2008)

In fact, the modern day food system is a highly plax web of services and activities
that has gone through dramatic transformation thesfast century, with different
products experiencing dramatically different flothsough the system. Figure 1.1
represents the core food system components andgirfiows of the present day food
system. The blue arrows represent some form tilalision. Many components
actually may function on multiple tiers of the mbdepending on supply chains and
integration of participating firms (e.g., many veatly integrated food retailers have
systems in place that capture the procurement messha within the system such as
distribution, aggregation and in some cases evecegsing). Omitted from this model

are aspects of food management, safety and wastagament.
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Figure 1.1: Conceptual model of the food system

While this figure represents the system that haasrged over the last 50 years that is
closely associated with flows in the globalizedcafyrod sector, local and regional food
systems are often inter-related and interconnesttidthe same supply chains that are
represented in this model. For example, many landlregional channels include the
production, procurement and sale of goods throtigtalitional” processing, storage,
distribution, wholesale and retail channels. Thisome degree is because vertically
integrated “globalized” companies are respondingnéoket pressure to procure more
local and regional foods but in some cases isalssult of localized competitive
advantages in production and distribution of praslgasually associated with more

perishable goods). But these supply chains ajg@sent the only way in which many
11



local producers can get their product to local ratgk Not all local and regional foods
however go through these more traditional suppbircdhand many local and regional
products are often associated with shorter sugmpdyns or even sold directly to

consumers. So what exactly are local and regimoals and how do we know a local

and regional food system when we see it?

A multitude of actors participate in the food systm the Portland Metro Region, many
of whom are agnostic about both the geographiagroagd location of final sale of their
products. Food system firms include producers;gssors, aggregators and packers,
distributors, institutions, food service and retesl The majority of these firms cannot be
conveniently partitioned into the distinct categsrof local and non-local and
disaggregating the local products from the aggezhjatipply chains is challenging.
Traditionally, the smaller, locally based firms wenore likely to handle products that
were produced and sold locally however in receatgebecause of the growth in
popularity of local and regional foods, even thgéa, vertically integrated multi-national
conglomerates are sourcing (and selling) localragebnal products. For example,
during the summer season, locally sourced prodoceuats for 20% of produce
available at WalMart and 30% of produce availabl8ateway (Martinez, 2010).

Presumably, these products pass through these cogspeegional distribution centers.

The conflation of local and non-local products agnéirms occurs primarily within the

intermediaries in the supply chain. For examptepading to a survey conducted by

12



Ecotrust (2013) of local and regionally focusedrdisitors in the Portland Metro Area
(see Chapter IV for more detail), all were dediddtelocal and regional sourcing of
products; however, none were able to exclusivelyas®locally. The proportion of local
and regional produce ranged from 25% to 80% (duteggrowing season). These firms
relied on imported products for the success of thasinesses, particularly during the
winter months. Likewise, processing facilities édoeen unable to source exclusively

from local producers because the supply of proifuitto inconsisterft.

While extensive literature has emerged that hasmuted to define local and regional
food systems, no single agreed-upon definitionasuly exists. The concept of local and
regional food systems emerged for the most pattariate 1990’s, largely presented as
an alternative to the undesirable effects of tlodaglized food system. These early
scholars articulated alternative food systems aglistinct from the global food system
but much of this work was focused on describinggecase studies or systems that
represented niche markets or supply chains. Mur@@02) questioned the degree to
which these alternatives described by many resees@ctually created a new structural

configuration.

Furthermore, a primary distinction of these altéugasystems included aspects of
shortened supply chains. Inherent in this is thvecept of re-spatialization of food

supply chains by which local food became a podtdd ¢or the alternative movement.

2 Information derived through my participant obs¢iom (see Chapter IV for more detail)
13



However, the perceived social and environmentataues associated with sustainable
agriculture (and by extension alternative food elyst) should not necessarily be
confused with outcomes of a more local and regitoad system. This is what Born and
Purcell (2008) refer to as the “local trap”. Theadl traprefers to the tendency of food
activists and researchers to assume somethingeimih@pout the local scale. However,
local food system advocates as well as researeinereconomic development
professionals continue to tout potential benefitd tan stem from re-localizing food
systems. | argue, the terms “local” and “alteneitiare often used interchangeably
however care must be taken not to confuse the i@ term alternative refers to an
alternative to something. Sonnino and Marsdefg2point out that such alternative
definitions are variously and loosely defined imte of “quality”, “transparency”, and
“locality”, and that such newly emerging networke aignaling a shift away from the
industrialized and conventional food sector, towaade-localized food and farming
regime. While there are elements of this definitilbat are inherently local, “local” food
systems as defined by many do not necessarily alexrlyibit the characteristics of
“alternative” systems identified by the social thets who have juxtaposed alternative
systems as a form of resistance to the global fagrd-industry. Here in lies a
fundamental distinction between definitions of llo@ad regional foods. On the one
hand, a purely geographic definition describeslland regional foods as being produced
within some specified distance (or other geograpteasure) of where the food is
ultimately consumed. The geographic definitionoafal and regional foods is subject to

the “local trap” described above. Food may be peed and consumed within the same
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geography or region with the consumer knowing mglabout the food’s source or
practices used to produce it. It may very welthm these local foods are being
produced by large-scale, export-oriented operath@hd by multinational corporations

that do little to support local economies, the emwnent or community well-being.

A qualitative definition of local and regional fo@tiowever incorporates the alternative
system into a spatial framework. That is, the iaiale definition of local and regional
foods is a subset of the geographic definition imol products consumed are produced
locally AND are embedded with information pertamio the source and production
practices. The consumer is consuming not only fatchspects specific to the quality,
nature and authenticity of the food itself. Theysid by interacting with the producers
themselves (through directly marketed channel$hrmugh some “trusted” source that
preserves some transparency specific to the sughliyn of the product (intermediated
channels). Table 1.1 shows some of the primafgrmiices between local and regional
food systems and the global, export-oriented, &god-industry. In some cases, the
distinctions apply to the differences between thalitative definition of local and
regional food systems and the export-oriented ®y@lems and in some cases, the

distinctions may apply to both the geographic analitative definitions.
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Table 1.1: Differences between global and locapuphains, actors and products

Local and regional

Global / export-oriented

Supply chains

Short / localized / direct. Intermediated
traditional

Spatially extended (Murdoch, 2003

Spot markets which transmit price signg
to buyers and sellers (Brown et al., 201

Vertically integrated or
preproduction contracts
{Hendrickson and Heffernan, 2007),

‘embedded’ with value-laden informatio
concerning the mode of production,
provenance and distinctive quality asse
of the product (Renting et al., 2003).

H

[sDissembeded information used for
food safety (Low & Vogel, 2009)

product oriented (Feenstra et al, 2003;
Ibery & Maye, 2005)

Retail influenced (Fearne & Hugheq
1999)

Low tech, inefficient distribution systen

Highly specialized technologies and
supply chain management (Handfie
sand Nichols, 1999)

Actors

Producers tend to be smaller, more like
to grow produce, are younger, and mor
likely to use social media

yMore likely to be older, larger firm
b size, use traditional means for
marketing

Independent growers

Contract growers

Retailers of multiple types (direct and
intermediated outlets)

Consolidated retail sector

Producers have a diverse portfolio of
products

Producers are more likely to produd
one single crop

Labor intensive (Own observation from
interviews)

Mechanized / industrialized (Gibbor
2003)

Products

Quality, nature and embeddedness
(Murdoch et al., 2000;)

Dissembedded

Local and regional (own definition)

non-local

Tend to be more expensive, specialty

inexpensive, processed or
standardized products (Regmi &

niche products or fresh meat or produce

b Gehlhar, 2005).
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My quantitative and spatial analysis for the Poidlarea focuses on producers who sell
locally through any channel. That is, in the as@y am interested in actors producing
local food rather than actors participating in Idc@d supply chains. | conducted this
analysis by drawing on a dataset derived from aesuthat explicitly asks a series of
guestions of producers specific to the geograpisitidution of their product in addition
to marketing channels. In this sense, the analss the geographic definition of local
and regional food systems described above. Myitatiae analysis on the other hand
focuses on producers who marketed their produotsitin specific supply chains. |
therefore am able to explore aspects of agglonoerddirces specific to the qualitative

definition of local and regional food systems.

1.3: GROWTH OF LOCAL FOOD

Growth of both the popularity in the concept ofdband regional food as well as the
actual sales of local and regional food producas #ne directly marketed has been on the
rise. Furthermore this growth has been a recesigunenon. While historic data
pertaining to local and regional food supply chamkmited to case studies, data does
exist that describes the growth at the firm leveérhaps the best indicator of growth of
the local and regional food sector can be accouwoteid the final sale of local and

regional products through direct markets.

Data on direct-to-consumer food sales were firBected in the 1978 Census of
Agriculture, after the Farmer-to-Consumer Directrkéging Act was passed (Low and
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Vogel, 2011). Multiple other sources exist thdtem data specific to the number of
outlets by marketing channel as well. Direct-toguamer marketing amounted to $1.2
billion in sales in 2007, compared with $551 mitlim 1997 (USDA, 2007). In the
Portland Metro Region of Oregon, there was alsaaagsincrease from 2002 to 2007 in
the proportion of sales through direct channelse DSDA Census of Agriculture
reported a total of 1,245 farms or 19.29% of aliddarms in the Three County Region
(i.e., excluding products such as hay, Christmaastror ornamentals) reported direct to
market sales. Furthermore, total direct to conswsakes increased by 87.1% from 2002

to 2007 in the Three County Region.

The number of direct to consumer outlets has beaherise as well. Farmers’ Markets
voluntarily listed in USDA National Farmers Mark®@irectory are up more than 400%
from 1994 (1,755) to 2013 (8,144). CSAs were fstiablished in the U.S. in mid-1980s
with 2 operations. In the 2007 Census of Agriodt 12,549 farms reported they had

marketed products through CSAs or some form of@uylison agriculture arrangement.

There has been an increase in sales and the naintetiets in the intermediated
channels of local and regional food as well. Thmber of farm to school programs,
which use local farms as food suppliers for scimeéls programs, increased to 2,095 in
2009, up from 400 in 2004 (Low and Vogel, 2011heQrowth can be seen in the

popularity of locally sourced products in majoraikestablishments as well. For
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example, several leading retailers have recentipanced local food initiatives

including WalMart, Safeway, Kroger and Ahold (Masgg, 2010).

In the Portland Metro Area, all of Portland’s famsienarkets (14 in all) with the
exception of Portland Farmers’ Market now locateBatland State University, have
opened since 1994. In 2007, there were 37 farnmeaskets in the Three County Region,
compared to just four in 1994 (Oregon Farmers Maflssociation, 2013). CSA'’s have
also increased dramatically in the last 20 yedise first CSA’s were started in the
Portland Metro Region in the 1990’s (Portland A@zanmmunity Supported Agriculture
Coalition). The City of Portland’s Bureau of Plampand Sustainability maintains a list

of self-reported CSA’s. Currently there are ov@ICG5A’s listed in the region.

Considering a substantial amount of local and megiproducts pass through
intermediated channels (Low and Vogel, 2011), &ad tracking trends in these channels
is difficult, there is insufficient evidence to poito the growth of local and regional

foods in terms of its geographic definition. Itynagery well be that recent introduction

of local produce in major retail establishmentsiesely a function of daylighting pre-
existing supply chains to take advantage of thegyeed benefits of local foods. It may
also be that the amount of local and regional petslpassing through intermediated
channels is in decline as more local and regior@dyrcers forego these channels to take
advantage of direct to consumer supply chainghifnsense, the above trends indicate

that there has been substantial growth specifig tanthe qualitative definition of local
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and regional foods and that it is the practiceetifrey food embedded with information

and economic and social relations that constitatesw and growing sector.

1.4: GEOGRAPHIC SCOPE

The geographic scope of the research presentedshewaceptualized at the regional
scale. The growth of cities is directly relatedatiect, and are affected by their peri-
urban and rural counterparts. Economic activigyplout at the regional scale. When
considered as a system, the new food economy wéblthe regional scale as well. For
example, given concepts of localization, embeddesirend food geographies, both the
supply of food products and the demand for thoselymts are regional in scale.
Furthermore, agglomeration economies are regiamhbanefits of both localization
externalities and urbanization externalities cdacithow systems organize. My unit of
analysis therefore is the Portland Metro Regio®gdgon. And while | will draw on
descriptions of the new food economy in regionsubghout North America and Europe,
| have defined my region of interest for this as#yas the three counties in Oregon that
have strong connections in terms of food prodww$l to the core metro area of
Portland. These include Washington, Multnomah @laetkamas counties (Map 1.1).
While together these counties represent a sigmifipeoportion of the state’s agricultural
production, they also are the three most urbarspedities in the state (U.S. Bureau of

Census 2010). Combined, the three counties remtrasarly 43% of the state’s total

3 While there is no clear definition of exactly whainstitutes local in term of food production, giviae
unit of analysis presented here is the regiond#faition stems from that unit. That is, | onlgrsider
food that is produced sold within the region tddieal and regional and while food from outside the
region, under many definitions, may be consideoedlland regional, it is not considered in thislgsia.
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population and are home to three of the State&slavgest cities (U.S. Bureau of Census

2010).

In terms of agricultural output, Oregon is the 2Bityest producer of agricultural
products in the United States and nearly 45% ddigidicultural revenues originate from
the Willamette Valley. Furthermore, of the topdfigounties in terms of revenue
associated with agricultural products, Clackamaashihgton and Multhomah are 2nd,

4th and 5th respectively (USDA NASS 2007).

—
K Vi h Map 1.1: Portland Metro Area
] and the Three County Region

-] L. i L
- &

5 g \ =

= f ' i

A~ - ,
] b
CLACKAMAS COUNTY
s e X
L )
4

Figure 1.2: Map of Portland Metro Area and the Eh@®unty Region
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Agriculture products are among Oregon’s major itides accounting for 9% of
Oregon’s gross state product and 8% of all Oregbe {US Bureau of Labor and Statics
2008). In 2010, Oregon produced $3.75 billionatak agricultural output, and the Three
County Region accounted for roughly 20% of thisilt¢$793,244,000) (USDA NASS
2008). Oregon exports roughly 35% of its totai@gdtural output in value ($1.32
billion) and represents 100% of the nation’s oufputblackberries, hazelnuts and two
different types of grass seed (ryegrass and fesdlef) which originate in the Willamette

Valley (USDA ERS 2010).

While the Three County Region is a major exportanany agricultural products (for
example nursery stock and Christmas trees as wetllamy types of berries), it also
grows a significant amount of food products that sold locally relative to other regions
in the Country. In Portland, a dedicated focus on building runddan connections
emerged among food system activists in the 199idk,akganizational leaders that
included Portland Farmers Market, Food AlliancetlBod Chapter of the Chefs
Collaborative, New Seasons Market, Burgerville,9¢aiPermanente, Ecotrust, and many
others (Halweil 2004). The success of these astabénts and the social and
environmental values of which they embody, haverégglonal leaders to take a close
look at concepts around local food as a regionahemic development strategy. For
example, both Multnomah County and Clackamas Colate begun to investigate how

fostering a regional and local food system “clustewuld contribute to economic

* USDA NASS 2007 Census of Agriculture reported tiesrly 4% of food products grown in the Three
County Region were directly marketed to consumeletive to <1% nationally.
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development.Given the unique agricultural landscape in thee€hEounty Region, and
the dense urban population, coupled with the régibistory of land use planning laws
that allow for the persistence of farmland closéh®urban coréthe study area is an
ideal setting to understand potential implicatiohthe new food economy in the context

of the city-region.

While my descriptive and qualitative analyses dottus on the broader Three County
Region, my quantitative and spatial analyses facu€lackamas County alone.
Clackamas County represents a significant propodfaagricultural output in the region
($397,318,000 relative to Multnomah County: $84,886 and Washington County:
$311,380,000) and produces the majority of all v&lgles ($19,212,000 relative to
Multnomah County: $11,774,000 and Washington Cauy874,000) (USDA NASS
2007). Map 1.2 shows Clackamas County agricultarads and parcels that produce
food products on at least a proportion of theidlaaurthermore the County is actively
pursuing a variety of strategies to try and fokieal and regional food supply chains.
As part of the County’s strategy, it developed @acakamas County producers survey,
of which | have drawn from extensively to both dréntiate local and regional food
producers from export oriented producers and canadycspatial analysis presented in

chapter V.

® The Multnomah food initiative and the Clackamasifty Agricultural Opportunities Assessment are
both recent programs that exemplify this focus.

6 Oregon adopted growth management legislation ir8 E9itd Portland’'s UGB was proposed in 1977 and aggrby

the state in 1980
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Figure 1.3: Map of Clackamas County Agriculturatl&ood Production Lands

1.5: THEORETICAL FOUNDATIONS

Although the research presented here does notittenexpand on any specific body of
theory, it is not without its theoretical foundatg On the contrary, | have drawn upon
the theoretical foundations of industry life cyghelitical economy, endogenous growth
theory, and theories stemming from the knowledgeyggphy literature to formulate my

hypotheses and construct a sound methodology faratealysis.

24



To help differentiate the local regional food systigom the export oriented food system
| have drawn extensively from the theoretical upderings originating from the agro-
food literature. These stem from three dominaeoties: political economy which
situates the food regime as partly about internaticelations of food, and partly about
the world food economy and regulation of the foegime underpins and reflects
changing balances of power among states, organatiohal lobbies, classes—farmers,
workers, peasants and capital (Friedmann, 2009t sociology which contextualizes
alternative systems as a form of resistance agdiagjlobally connected, agro-food
industry and the failures of that system and; aceiwork theory (e.g. Murdoch et al.
2000; Goodman 2003; Selfa amd Qazi 2005) in wiochllzed forms of food systems
are defined by the value of the networks and tksive importance of how actors in the
system construct notions of local. | draw on eaicthhese theories to characterize
differences between the global and local food systdHowever, while the theories of
political economy, rural sociology, and actor netkvtihneory all play a key role in
formulating the hypotheses and contextualizingcthrecept and motivations behind the
emergence of the new food economy, as well asigiging key differences between the
systems, my motivation behind this specific linermfuiry stems from the fields most
concerned with economic interactions that are caimsd by geographic space and

unfold at the regional scale.

Ultimately, the theoretical lens for this reseadcaws from theories that have arisen from

the fields of Economic Geography and Regional S&erWithin Economic Geography,
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| situate my analysis by drawing from those theoencerned with economic growth at
the regional scale including endogenous growthrghand theories of agglomeration
externalities. Endogenous growth theory - postdlétePaul Romer (1994) and Robert
Lucas (1988) - is concerned with the developmemégions through endogenous forces
such as human capital, knowledge spillovers andvation rather than exogenously
through demand for exports. Agglomeration thecaigsmpt to explain the clustering of
activity as a result of positive externalities asated with labor pooling, specialized

services, urbanization externalities and knowlesjghovers.

Closely related although more focused on methatierahan theoretical constructs is
the field of Regional Science. Walter Isard inlm®kLocation and Space Economy
(1956), details historic lines of thought pertamio general theories applicable to what
would ultimately become the field of Regional SaenCentral to Isard’s theories are the
works of three German economists who between thesuaribe the foundational spatial-
economic interactions pertaining to regions: Vorifdn'’s isolated state theory builds on
work by Adam Smith to conceptualize how a farmesipected to maximize his profit
from his farmland; Walter Christaller’s, centraapé theory builds on Von Thunen's
work to describe how regions grow and are arramgedspatial context, specifically how
goods and services flow within regions and; Alfi#dber’s theory of industrial location
tries to explain and predict the location pattehmdustry at a macro-scale. Together
these three theories provide explanations for whadnen will locate, what the value of

land will be, and how regions grow. All three drawn from (and prove to be
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interrelated) by Isard in his formulation of hisngeal theory relating to industrial
location, market areas, land use, trade and utipactsre. And all are pertinent to the

concept of how the new food economy emerges aetjienal scale.

Each of these disparate bodies of theory provide$dundation for my analysis. And |
draw from the broad set of methodological toole@t by these fields. In the next
section | turn to a general overview of my approaetving the detail of exact

methodologies for subsequent chapters in whiclagiseciated analyses are presented.

1.6: CONCLUSION

Economic development professionals, city and reaiptanners, decision makers and
food policy advocates are all grappling with waysvhich to foster local and regional
food systems for a multitude of reasons. Manyhete efforts are focused on expanding
existing clusters of economic activity for the posp of regional and or rural economic
development. However, research pertaining to #mehts of local and regional food
systems specific to economic development is largalying and currently little evidence
exists to support rational investment and inteneenstrategies to foster the new food
economy. Building on the wide body of literatuertaining to alternative food systems,
and bridging it with the literature specific to Regpl Science and Economic Geography,
the research presented here aims to construcbeetical framework that situates the
new food economy within the context of the cityiogg This framework can be used to

support future research for identifying whether fead economies represent an
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opportunity for regional economic development anitiresult in evidence that can serve
as a key foundational building block on which tgioeto understand strategies for

fostering these new food economies.

The structure of this dissertation is as followstHe next chapter (chapter II) | present a
literature review of the foundational and substantivorks pertaining to the disciplines of
agro-food systems research, Regional Science amaoftuc Geography — focusing on
aspects of economic development and agglomeratiomogies and works stemming
from the knowledge geography literature. In chaptel provide an historical overview
of the evolution of food systems and agricultur¢hia Portland Metro Region and detail
the present day structure, paying close attentidhé economic, policy and land use
drivers that have set the stage for the emergeinitee mew food economy in its present
state. In chapter IV, | give a detailed overvielwry methods and the data used in my
analyses and then in chapters V and VI, | presgngpatial and qualitative analyses in
which | test hypotheses specific to the spatialcstire of local and regional food systems
and the processes of knowledge accumulation. Igimathapter VII, | consider the
implications of the new food economy in terms @fiomal economic development and
discuss existing barriers and constraints to thergance of such a system specific to the
two definition presented above before concludinthwhoughts on possible future

directions of the system and future research needs.
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CHAPTER II: LITERATURE REVIEW
2.1: OVERVIEW

| focus my literature review on three distinct beslof research: the agro-food systems
literature, Regional Science and New Growth Thedwy. review of the agro-food
literature provides a theoretical background fasadibing the existing agro-food
structures both in terms of the characteristichefdominant regime of the export-
oriented, globally linked agro-food sector as veallthe reasons for the emergence of the
new food economy; the New Growth Theory literatuegps me frame my hypotheses
and provides a theoretical foundation for contelktiray the emergence of the new food
economy in terms of the city-region and; the Regi@cience literature both supports
the theoretical foundations presented by the Neaw@r Theorists as well as provides a
framework for both my quantitative and spatial geas. In this chapter, | provide an
overview of each of these distinct bodies of litera and then discuss some of the
theoretical applications of economic developmentdoal and regional food systems
before concluding with an overview of some receatks that have attempted to measure

the impacts of local and regional food system&ategional scale.

2.2: LOCAL AND REGIONAL FOOD SYSTEMS AND AGRO-FOOD
RESEARCH

The research stemming from the agro-food literatiuegvs on a wide array of theoretical

frames including social theory and economic soggl@<loppenberget al. 1996;
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Murdochet al.2000; Hendrickson and Heffernan 2002; Hinrichs 2Q@8oz 2008), actor
network theory (Goodman 1999; Murdoetal.2000; Selfa amd Qazi 2005) and

political economy (Murdoclet al.2000; Allenet al.2003; Winter 2003) among others.
Some of the themes that have emerged in recergrodselucidate concepts presented by
social theorists such as David Harvey (1996) pairigito consequences of modernity
and post-modernity and situate alternative syst&sres form of resistance to the modern
globally connected agro-food industry. This resmise involves the emergence of
alternative systems defined by themes such as eteledss, quality, stronger social

connections and connections with nature.

Political economy is often used to describe theteg structure that has emerged as the
dominant regime. The food sector has gone thraugitoad shift to transnationalization
and globalization and has been integrated intd afdeansnational and transectoral
production process (Murdoat al2000). Political economy has been used to both
describe this process (Hendrickseiral.2001) as well as contextualize some of the
consequences of this integration (Mardsen 198&gdRalndet al. 1991; McMichael

1994).

Social theory and economic sociology is used extehsthroughout the agro-food
literature as a way to situate alternative fooddtires as a form of resistance to the
globalized systems. For example Hendrickson arfteHean (2002) argue that food

system alternatives challenge the time space digtem that characterizes the
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continuing development of the dominant agro-foostey. Local food has recently
emerged as a banner under which people attemputteract trends of economic
concentration, social disempowerment and envirotahelegradation resulting from the
globalized agro-food regime (Hinrichs, 2002). t¢ center of this discourse is the local
as a place for connections and resistance. FongeaAllenet al.(2003) attest that
people are working to construct new initiatives ittaallenge the existing food system.
Localizing food seems to manifest both oppositi@aral alternative desires, providing an
opportunity for directly personal relationshipsveeén producers and consumers. They
apply concepts articulated by Harvey (1989) suchlt@snative, oppositional, militant

particularism and global ambition to examine thealas a site of resistance.

However, the local as a site of resistance has besffated with local as a geographic
specifier and the assumption that local alone chreghe problems resulting from the
failures of the globalized system should be questio Recent research interrogates
whether and to what degree this new food paraddpinesses the objectives of social
justice and inclusion, ecological sustainabilityla@atonomic viability (Jarosz 2008). Born
and Purcell (2008) argue that local food systerasharmore likely to be sustainable or
just than systems at other scales. They use dwbeytto frame their argument that scale
is socially produced: scales (and their interrelat) are not independent entities with
inherent qualities but strategies pursued by saatdrs with a particular agenda.
Goodman (2004) argues that the spatial contertaai kcontexts needs to be more

critically examined both to take account of howleas socially constructed and to
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understand how social and environmental relatioegreemselves spatialized. In this
sense, much work is still required to better un@deis and evaluate the roles that regional
food systems might play in providing for social aratural wellbeing (Martinez et al.

2010).

What have emerged in the literature are two disttoacepts of local food. On the one
hand there exists a geographic definition arti@ddty the proximity of production and
consumption. On the other hand is a more qual@atefinition articulated by themes
such as embeddedness, quality, stronger sociakctions and connections with nature.
The qualitative definition may also encompass aspafcdefensive localism. For
example Winter (2003) found considerable eviderf@adeology of localism based on
sympathy for farmers. That is, the turn to locadd may cover many different forms of
agriculture, encompassing a variety of consumeivatbns and giving rise to a wide

range of politics (Winter, 2003).

2.3 INSTITUTIONAL STRUCTURES AND THE GLOBALIZED AG RO-FOOD
SYSTEM

In this section | highlight literature that haseatipted to characterize some of the more
dominant trends in food systems more broadly. FRy@stems have gone through
tremendous transformation in the last 50 years. thnaligh this transformation the
global system has emerged. Depending on the fodmederence, this transformation has

been called a variety of terms such as processagrimultural industrialization (Parrottet
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al., 2002), or productivism (llbery and Bowler, B)9 Regardless of the nomenclature
used, the transformation has been marked by theger tnends: 1) rapid advances in
transport and communication technologies; 2) irswan processed and manufactured
products and; 3) substantial consolidation andaadrintegration of food system

conglomerates particularly within both the prodoctand retail sub-systems.

2.3.1: Distribution and information technology

The growing flows of freight have been a fundamlecwanponent of contemporary
changes in most economic systems at the globad $dalsse & Rodrigue, 2004) and
food systems are no exception. Advances in trahspol communication technologies
have created new opportunities for the developrardtgrowth of multinational firms
within the food industry and now represents a siggmt sub-system within the

globalized agro-food sector.

Logistics consider the wide set of activities datkd to the transformation and
circulation of goods, such as the material supplyroduction, the core distribution and
transport function, wholesale and retail as welhasrelated information flows
(Handfield and Nichols, 1999). The core componémbaterials management is the
supply chain, the time- and space-related arrangeai¢he whole goods flow between
supply, manufacturing, distribution and consumptipiesse & Rodrigue, 2004). With
the coupling of information technology, marketinglastrategic planning with

distribution and materials management, logisticsdwalved into supply chain
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management. The flow-oriented mode of corporateagament and organization
currently affects almost every single activity viftlthe entire process of value creation in

the globalized agro-food systetufmus and Vokurka, 1999

Management of supply chains that carry food pragjysrticularly perishable products,
have had to respond to the growing demand for geamd products. There is now a
considerable supply variation due to seasonaliggoicultural production, weather
conditions, and the biological nature of agricudtyproducts, which results in input
variation and unpredictability{enson and Reardon, 2Q0¥ertical alliances have
emerged that often aim to smooth supply variatimh guarantee the planned delivery of
supplies (Mangina & Vlachos, 2005). Coupled witbreased competition these logistics
alliances have resulted in considerable structrahges in food supply chains (Clark &
Hammond, 1997; Fearne & Hughes, 2000). For examaptematic stock replenishment
and deliveries are increasingly becoming the resibdity of retailers such as WalMart

in the United States and Tesco in the UK (Mangindl&hos, 2005).

Information technology in most major agro-food sectorporations is integrated with
every function of the business. Supply chain mamege and information technology
departments often consist of enterprise technosegyices, IT program management, IT
sales, marketing, IT Corporate and Commercial Systend Services and IT Supply
Chain Systems and Services (ConAgra, 2013). Satinblogies act as a barrier to entry

for many producers and retailers.
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2.3.2: Processed and manufactured foods

The last three decades have seen tremendous grosales of processed food—sales
now total $3.2 trillion, or about three-fourthstbé total world food sales (Regmi &
Gehlhar, 2005). The increase in sales in procemseéananufactured foods has led to
increased competition as agro-food businesses denfqreincreased market shares of
this rapidly growing sub-sector resulting in condation and strategic alliances (see
section 5.3.3). In the United States, the foodufecturing industry is one of the largest
manufacturing sectors, accounting for more thape@ent of all manufacturing
shipments (BEA, 2012). The farm share of the “miblesket” (i.e. non-processed foods)
remained stable at about 40% from 1960 to 198@ieciined rapidly since then, to 30%
in 1990 and 22.2% in 1998 (Sexton, 2000). Thegssed food industry has experienced
fairly steady growth over the 1997-2006 period20®6, the value of processed food
shipments from the U.S. was $538 billion, an inseeaf 27 percent from 1997 shipments

(U.S. Census Bureau, 2013).

2.3.3: Consolidation and vertical and horizontal iegration

Consolidation is perhaps one of the most relevspeets of recent trends in globalized
food systems. There were 316 total acquisitiorZ0i2 in the broader food and
beverage industry, and food processors constingady ¥ of these acquisitions with 83
total mergers (Food Institute, 2013). This cordadion has occurred both at the national

as well as multinational level. Within the Unit8tates, perhaps the most striking forms
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of consolidation can be seen in retail activity vé@es multinational activity is a relevant

and an increasing phenomenon in food manufact8egauer & Venturini, 2005).

The last 20 years in particular has seen a mari@dase in consolidation activity in the

retail sub-system of the globalized agro-food setttaugh horizontal integration where

major retail establishments compete for marketestimough acquisition of companies in
geographically distributed markets. Currently the five retail establishments represent
over 57% of all retail sales in the United Statpgrom 48% in 2006 (the top four stores

- Tesco, Sainsbury's, Asda, Safeway - accountlfvost two-thirds of grocery sales in

the UK). Table 5.1 shows the market share of dpefitve retailers from 2004 to 2012.

Table 2.1. Top retail establishments sales 2004-2$1,000)

Store 2012 2006 2004
WalMart $118,725,880 $98,745,400 $66,465,100
Kroger $61,128,860 $58,544,668 $46,314,840
Safeway $35,504,56p $32,732,960 $29,572,140
Supervalu* $28,229,188 $36,287,940 $31,961,800
Ahold $26,162,500 $23,848,240 $25,105,600

Source: Hendrickson and Heffernan, 2007 and Preiye&rocer’s Super50, 2012
*Supervalu purchased 40% of Albertson’s in 200600£2and 2006 data represent Albertson sales

During the 1990s, supermarkets in the United Sttelsthroughout Europe shifted to
reliance on a relatively small number of speciaimaporters, rather than on traditional

wholesale markets. Importers were expected togagmactive global procurement, as
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well as to organize the provision of a series af services that supermarkets required

(Gibbon, 2003).

Retail growth strategies based on location and(pmaluct range and price
competitiveness) have been replaced by strategsedon differentiation such as own
label fresh produce and meat (Fearne & Hughes,)1®B@yer-driven chains link large
retailers and branded marketers to decentralizedonks of producers of low-cost
developing countries (Gibbon, 2003). Buyer-ledichare actively driven in the sense
that large retailers and branded marketers use tloé¢merely to source products, but
increasingly also to reshape their own portfolibfuactional activities and to achieve

higher levels of flexibility (Senauer & Venturir2005).

As with retail, the production sub-system has sagnificant consolidation and strategic
alliances. Hendrickson and Heffernan (2007) idgnitiree major food chain clusters
that represent extensive vertical integration ofdpiction activities and account for a
major portion of global production of grain andraai feed. These include the
Cargill/Monsanto cluster, the ConAgra/Dupont cluséad the Novartis
(Syngenta)/ADM cluster although since their researbhers may have emerged (e.g.
Smithfield and Tyson). These clusters assume abaotifood system activity from
genetic seed manufacturing to grain productionughato grain collection, aggregation
and processing as well as meat production and gsowe For example, ConAgra

purchases high-oil corn seed from DuPont; contnadts farmers to grow the corn; buys
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it back for animal feed of which they control sifigant meat feed and processing
operations (the company produces its own livesteell and ranks third in cattle feeding

in the U.S. and second in cattle slaughtering (Hekslon and Heffernan 2007)).

In 2007, four firms controlled 60 percent of U.&nbinal grain handling facilities, with
Cargill having the most capacity, followed by Cenéarvest States, a farmer cooperative
with which Cargill has now embarked on a joint weet(Hendrickson and Heffernan
2007). Furthermore, With Cargill's acquisition@©@béntinental, it controlled more than 40
percent of all United States corn exports, a thirdll soybeans exports and at least 20
percent of wheat exports. At the global scale ntleeger combines what was reported at
the start of the 1990s to be the largest two glgbah traders. The emergence of ADM
as a major global grain trader came through theiatipn of parts of Louis Dreyfus and

Pillsbury (Conner, 2003).

Processed foods have also experienced extensigelaation in recent years. For
example, ConAgra, in 2013 completed a $4.95 biloquisition of private-label food
maker Ralcorp making it the largest private lalbeld maker in North America (Brown,
2013). ConAgra bought Ralcorp because of its datimig presence in the private-label
food space and now constitutes approximately $librbin combined annual private
label sales and about $18 billion in total salesa®e-label food sales currently make up

18% of U.S. food sales. (Ziobro, 2013).
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Kellogg Company became the world's second-large&irg snacks company with the
$2.7 billion purchase of Procter & Gamble's Prisgdeand in 2012, which earns $1.5
billion in sales across more than 140 countrie®@astitute, 2013). Campbell Soup Co.
acquired Bolthouse Farms for $1.55 billion, a \eatty integrated food and beverage
company focused on high value-added natural predarad in possession of significant
market positions in fresh carrots, premium bevesagel private label products in the

U.S (Ziobro, 2013).

In 2013, the twelve largest U.S. companies in $bigtor were PepsiCo, Tyson Foods,
Nestle, Anheuser-Busch, Kraft Foods, General M8lsiithfield Foods, Dean Foods,
Mars, Coca-Cola and ConAgra Foods (Food Proces20ig). In 2012, Kraft Foods, the
largest in the industry at that time, employed Q08,employees, had more than 180
manufacturing and processing facilities worldwided reported net revenues of $37
billion (Food Institute, 2013). Kraft currently mafactures some of the industry’s
leading brands, such as Oreo, Nabisco, Oscar MBydgdelphia Cream Cheese, and

Maxwell House coffee.

In 2012 there was 266 percent increase in fruitveagetable processor mergers. Tomato
producer Lipman bought Branscomb Produce, Combduesoand the Ace Tomato Co.
packing house across the U.S. in California. In2@eneca Foods also acquired an
ownership interest in Independent Foods, a Sunay¥uhsh.-based processor of canned

pears, apples and cherries (Food Institute 2013).

39



Meat production as well is marked by intense macketentration in which a very small
number of corporate packers accounts for the mgjofimeat that ends up in the grocery
store. In 2007, four corporations slaughtered §&rgent of the nation’s beef, 66 percent

of the pork and 58.5 percent of the poultry (Heféer and Hendrickson 2007).

2.4: CONSEQUENCES OF GLOBALIZED FOOD SYSTEMS

The major trends in the food industry over the Hkiears has led to a broad shift
toward transnationalization and globalization that been integrated into a set of
transnational and transectoral production prodeéesdoch et al., 2000) and global
commodity chains. These global commodity charessactor-based structures of
international trade, arising from the twin phenomehdispersal of production (through
outsourcing) and market integration (through trilokeralization) (Gibbon, 2003). Like
processes of modernization, analysts see globalizat the food sector as derived from
agencies which aim to promote new inter-linkageas/een the principal actors (e.g.,
farmers, processors, and retailers), spread nesvamseforms of knowledge (linked
especially to science and technology), and estahksv commodity forms within mass

markets (Murdoch et al., 2000).

However, this globalization of the food system leaka growth of theoretical and
practical critiques of several distinct outcomeasirereasing exploitation of large

segments of society as manifested in increasinguigléies, poverty, hunger, poor health,
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and loss of cultural diversity (Koc and Dahlber§99); vulnerabilities “created by a
global economy operating in real time” (Gwynnelet2003), particularly the herd
behavior of investors and currency traders; andititemocratic nature of the
governance of global capitalism (Watts et al., 3008creasing exploitation of the
natural environment, which is manifested in incheggollution, resource losses and
degradation, and loss of biodiversity (Marsden,4)3hd; an increasing loss of national,
state, and local political power as concentratmisconomic and corporate power
increase, with a corresponding reduction of dentacpower and social controls (Koc

and Dahlberg, 1999)

It is through these “cracks in the facade” (Leyshad Lee, 2003) that local and regional
systems have begun to emerge as alternatives tmtisequences of the global system.
For example Hendrickson and Heffernan (2002) atgatfood system alternatives
challenge the time-space distantiation that charaets the continuing development of
the dominant agro-food system. Local food hasnigemerged as a banner under
which people attempt to counteract trends of ecaa@oncentration, social
disempowerment and environmental degradation ragutiom the globalized agro-food
regime (Hinrichs, 2002). At the center of thisatiurse is the local as a place for
connections and resistance. For example, Alleh. ¢2003) attest that people are
working to construct new initiatives that challerige existing food system. Localizing
food seems to manifest both oppositional and aterae desires, providing an

opportunity for directly personal relationshipsveeén producers and consumers. They
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apply concepts articulated by Williams and Harvegtsas alternative, oppositional,

militant particularism and global ambition to examithe local as a site of resistance.

2.5: LOCAL AND REGIONAL FOOD SYSTEM STRUCTURES AND SUPPLY
CHAINS

Lack of a publicly recognized definition for “locadod” presents a challenge for
identifying differences at the structural scalespite the growing use of the term “local”
in academic and civic discourse, there is no caseon a precise definition. (King,
2010). As mentioned above, most theorizing peirigito local and regional food
systems has stemmed from a reaction to the exteostd of the global system. As such,
a wide variety of themes have emerged in the libeeaspecific to aspects of local and
regional food that are distinct from that of thelglized system. Such themes include
elements of structure (Hendrickson et al, 2001;diekson and Heferman, 2002;
Christopherson, 2006; Wrigley et al, 2005), scBlerq and Purcell, 2006) management
practices, authenticity and embededness (Watenyill& Maye, 2005) and geography

(Selfa & Qazi, 2005; Martinez, 2012).

The structural differences between the local antalsystems are best articulated
through definitions of supply chains. Local aedional food systems are an example of
where short supply chains present a spatial aligento conventional supply chains (e.g.
Renting et al., 2003). Using a strictly geograpdefinition, local food refers to food

produced near its point of consumption in relatmthe modern or mainstream food
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system (Peters et al., 2008). In this sense,d¢bgrgphically defined of local food may

very well travel through traditional supply chains.

The structural configuration of supply chains assed with the qualitative definition
however is slightly different. What is unique abthese local supply chains is that
information must be conveyed about the productéhables consumers to recognize it
as a local food product. That is, local food supgigins strive to establish a bond
between the producer and the consumer, even wipanaged by intermediary segments
in the supply chain (Renting et al., 2003). Marsdeal. (2000), describes three types of
localized food supply chains: face-to-face, whemestimers buy a product direct from
the producer/processor on a face-to-face basiiaipgroximate, where products are
sold through local outlets in the area and conssraer immediately aware of its local
nature and; spatially extended, where products@kto consumers who are located
outside the local area and who may have no knowlefighat area. Here, the key is to
use product labeling and imagery to transfer infairan about the production process

and the area to the consumer (llbery et al., 2003).

A body of research has also emerged specific tdymers selling their products locally.
Here, most research can be placed under the gdugdgfinition of local and regional
food systems as differentiating the supply chassoeiated with the producers is
challenging. King et al. (2010) found that at tiaional scale, farms that participate in

local food supply chains relative to export-oriehtarms have a more diverse portfolio
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of products and market outlets. They showed thalldarms may diversify product
offerings to defray large fixed costs across midtgources of revenue, or they may use
multiple types of local market outlets. Outleted$y local and regional food producers
include direct to market channels including farmerarkets, roadside stands, on-farm
stores, and community-supported agriculture arnaneges (CSAs) and intermediated
marketing channels including sales to regionatithstors and grocery stores,
restaurants, or other retailers (Martinez, 20®small portion of local and regional
foods is also sold through institutional channelshsas through farm to school programs.
In 2007, more than half of U.S. local food saleserfeom farms selling exclusively
through intermediated marketing channels such @segs, restaurants, and regional
distributors. Farms using both direct-to-consunmet iatermediated marketing channels
accounted for a quarter of local food sales ($il@i). Only $877 million (roughly

18%) was generated by farms that participated sraly in direct to consumer sales

(e.g., farmers markets, roadside stands, on-farrketea CSAs) (Low and Vogel, 2011).

2.6: REGIONAL SCIENCE

Next, | turn my attention to literature specifictte fields of Regional Science and
Economic Geography. I highlight these fields beeauuse the theoretical and
methodological formulations to investigate the etioh of the new food economy in
terms of the city-region. First, | focus on therdational scholars of Regional Science,
for the most part because it is these foundatitimakers that provide the contextual

framework for the theories of economic developnst New Growth Theory from
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which | draw to formulate my hypotheses. Additiltyehe field of Regional Science

has given birth to advanced methods of regiondlyaisaincluding approaches to
measuring aspects of agglomeration economiesaw dn these methods to perform my
spatial analysis presented in Chapter V. Cerr&dgional Science is the concept that
geographic space matters. Aspects of the effégeagraphic space are addressed in all
of the theoretical underpinnings of the field anany of the methods are concerned with
how to incorporate space into analytical technigudecus my review of Regional
Science specifically on location theory and methofdggional and spatial analysis,
primarily because it is these arenas within thiel fié¢ Regional Science that provide a
useful lens through which to evaluate aspectseh#w food economy that | outlined

above.

Location theory is concerned with the macroeconeroicspace. Broadly speaking,
location theory provides the theoretical foundadifor a wide array of topics including:
analysis of land use patterns and urban form, apateraction, spatial diffusion, trade
area analysis, location of decisions of the firrd axdustrial location analysis, location of
service centers and network analysis. While @sp# regional growth and urban form
related to Walter Christaller’s central place theas well as aspects of New Growth
Theory are closely related to - and in many respsabsets of - location theory, | will
address each of these in later sections. Hereukfon location theory as the basis for

locational decisions.
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Location theory was originally developed becausthefrecognition for incorporating
transportation costs into price theory. Transpamatosts are different from other
production costs because they can impose certaimrineg types of spatial arrangements.
Beckmann (1999) identifies two ways in which geptiia space affects economic
relationships: through the uneven distribution atfumal resources and through distance
separating economic activities. Distance separatatigities can be thought of both in
terms of how economic activities affect other attg carried out in adjacent locations
(neighborhood effects) as well as costs incurrechbying goods (transportation costs).
These concepts are the articulation of many ofatbeks outlined above however the
work of Alfred Weber and his theory of industriatation (1909) which tries to explain
and predict the location patterns of the industry ¥on Thunen'’s isolated state theory
(1826) provide the backbone of this sub-field ogiReal Science. Weber’s theory
emphasizes that firms seek a site of minimum trarigmd labor cost whereas Von
Thunen’s theory attempts to explain the value oflléand subsequent land use patterns)
based on the distance to a marketplace. Whereheidn models are concerned with
facility location, Von Thiinen based models arerggéed in the spatial variation of
phenomena across geographic space. When indusinieigon at multiple scales, both of
these types of models can be used to represeltdigon activity of that sector and in
aggregate and can serve as a framework to begimderstand regional economies as a

whole.
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Multiple books have been written on location the@y. Beckman, 1968,1990;
Gabszewicz et al. 1986; Nickel and Puerto, 200&rC 2001, among many others) and
a dedicated scientific journhbcation Sciencavas devoted to present methods
associated with location problemsModern day location science is concerned pripari
with spatial interaction models -including tradeaganalyses, spatial diffusion models

and network analyses.

Spatial interaction models are those models coecdamth what Beckman termed:
neighborhood effects — that is the effects of ecan@ctivities on other activities in
close proximity. There are many examples of suolets in the literature spanning a
wide array of journals concerned with topics raggnom geographic analysis, to
business, to urban studies. Such models inclpdites interaction (e.g. Fotheringham,
1983; Pooler, 1993; Black 1995; Boyle and Flowerd&997; Fotheringham, et.al.
1999), diffusion models concerned with the distasheeay effects on how activity
diffuses over space (e.g. Hagerstrand, 1967; Md968; Graff and Ashton, 1993;
Mottomley and Fildes 1998; Murnion and Healey 1998gleton, B., & Lopez-Bazo
2006), and gravity models based on Reilly’s lawetéil gravitation concerned with trade
area analysis and capture (Huff 1963; Wagner 1@adter 1993; Lowe and Sen 1996;

Anderson and van Wincoop 2003).

Most significant however are the contributions efgidnal Scientists specific to regional

" Started in 1995 was eventually incorporated iman@uters and Operational Research.
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analysis and measuring spatial phenomena (e.dedhg and agglomeration). For
example, Anselin (1995), Anselin et al. (2006), &mselin and Getis (1992) have
written at length about the application of GIS Regional Science particularly for
applications pertaining to spatial statistics apaltisl econometrics. Additionally, Rey
and Anselin have collaborated on major open sdilscary for spatial analysis pertaining
to spatial statistics and economic analysis (sgeaRd Anselin 2007; Rey 2009). | have
drawn extensively from Anselin’s advances in spaimalysis in particular his
specification of how to measure Local IndicatorSpétial Autocorrelation (LISA). |

use LISA statistics to measure aspects of cluggenmong local and regional food

producers.

2.7: NEW GROWTH THEORY AND AGGLOMERATION

While Regional Scientists have long provided thecaéanalyses of industrial location
choice aspects of sources of growth have only thcappeared in the literature.
Following work by Porter (1990) and Krugman (199hgre has emerged a different
strand of literature concerning industrial clusteosh in industrial organization and
international trade . New growth theorists argua #ttonomic growth depends on the
accumulation and spillovers of knowledge betweelividuals. New growth theory is

often attributed to Robert Lucas (1988) and extdrilePaul Romer (1994).

Krugman (1991) and Romer (1986) recognized thegmas of agglomeration

externalities and suggested they represented asnoéamcreasing returns. Central to

48



their analysis are theoretical perspectives imiplicthe field of Regional Science. In
particular is the work of Alfred Marshall in the¢al800’s who theorized the importance
of what Fujita et.al. (1999) refer to as centrip&teces. Marshall identified three
sources of external economies: geographically curated industry can support
specialized providers of inputs introducing extéew@nomies of scale; an industrial
concentration supports a thick local labor markspecially for specialized skills, so that
employees find it easier to find employers and wieesa, and; a local concentration of
economic activity may create more or less pureragateeconomies via information
spillovers (Krugman 1998). In this sense, incnegseturns at the regional level are a
direct result of externalities (centripetal forcesgulting from the geographic clustering

of economic activity.

For Krugman and new economic geography, theseretites represented a mechanism
that facilitated increasing returns. In Krugmamiedel, economies bifurcate into a core
that represents industrial agglomeration and agmlynagricultural periphery. Yet
Krugman’s assessment considered only the firstafldarshall’s sources of externalities
as the evaluation of knowledge spillovers in hisanivere not tractable because they left
no paper trail. In doing so Krugman turned hiskbat one of the driving centripetal
forces of agglomeration and resulting structurakeog of regions. Instead Krugman

used his ideas to extend theories of internatitbade.
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This is not to say knowledge spillovers are unintguatrto economic development: rather
at the core of my analysis of local food systenesthe concepts of knowledge
accumulation and innovation diffusion. Both Ror(t&991) and Lucas (1988 and 1993)
focused on knowledge spillovers as an importantvaeism underlying endogenous
growth (Audretsch and Feldman 2003). The work ofmer and Lucas set the stage for
an extensive body of literature pertaining to tinpaertance of knowledge spillovers and
endogenous processes of technological changedatewelopment of regional
economies. At the same time a empirical work wesving that the knowledge
production function varied at different levels gigaegation. For example, Griliches
(1984) found strong empirical evidence that supggbthe existence of the knowledge
production function at the level of the country lewmer this relationship became less
robust at finer spatial scales (Audretsch and Fald@003). These findings suggest the
presence of an externality — one that subsequsearehers linked to aspects of

agglomeration.

Audretsch and Feldman (2003) provide an excell@mé&work for understanding the
application of agglomeration effects under diffeérdneoretical lenses. They identify
distinct differences between what they call the $hatl-Arrow-Romer model, the Porter
model and the Jacobs model. The former predietsldlcal monopoly is superior to
competition because it allows firms to capture hienef investing in R&D whereas both
the Porter model and the Jacobs model advocateatdiop because greater competition

across firms facilitates the entry of new firms@pkzing in new products. The Porter
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model however predicts that benefits of exterredifire realized within a specific
industry therefore advocates regional specialipatrtbereas the Jacobs model advocates
regional diversification. Each of these modely tela large degree on realizing some
positive externality, and both the Porter and Jagobdel inherently invoke the concept

of geographic proximity as a key factor in the depeent of economies.

With the theoretical structures of endogenous gnptiite new economic geography and
diffusion theory in place, a wide body of empiricasearch began to appear concerning
the spillover of knowledge and the effects of aggoation on the growth of regions.
Anselin et al. (2006) consider the diffusion of awation as constrained by geographic
space. They looked at data for 43 states and Efprareas in the US to determine the
influence of university research centers have oaowation and found that innovation in
private firms is influenced within 50 miles. Fiensand Varga (2003) also considered
distance effects of knowledge diffusion using Alastrdata. They found that factual
knowledge travels much further than tacit knowledg®senthal and Strange (2004)
found that the effect of localization economieshie first mile is from 10 to 1000 times
larger than the effect two to five miles away. Narous other theoretical and empirical
studies have emerged that analyze the extent thspgglomeration of activities for a
variety of industries (see. Fujita and Thisse, 280d Rosenthal and Strange, 2004 for
theoretical and empirical examples respectivelhese literature directly inform my
hypotheses presented in the first chapter in ta#tekt that because local and regional

food system actors participate in a nascent ingustey will be more likely to benefit by
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knowledge related externalities, and empirical waelk shown that the degree of such
externalities vary depending on the degree of gpdlistering. In the next section |

explore the literature that link food systems resiea

2.8: AGRO-FOOD STUDIES AND ECONOMIC DEVELOPMENT

Recently, a body of literature has emerged thdtdat whether localized food systems
offer economic development opportunities (Bellowd &lamm 2001; Winter 2003;
Swenson 2009). Mardset al, (1999), Ross et al. (1999), Marsden et al. (2000
Goodman (2002) , Hinrichs (2003), Winter (2003) #mwetd (2005) have all suggested
that expansion of local foods may be a developrsiategy for rural areas particularly
those areas that have experienced negative efiegtebalization. On the other hand,
others (Goodman 2002; Wattsal.2005) have questioned the benefits of local fo@ds a
a strategy for economic development. Even withréeent explosion in the agro-food
literature the amount of research pertaining talfegstems as a driver of economic
development is lacking. Outside of the work of BRgimer and Donald (2006) and
Donald (2008), and to some degree Winter (2003)Veats et al. (2005), little attention
has been given to the concept of the city-regioa asit of analysis, and whether
agglomeration externalities are a requisite cooditd foster the emergence of new food
system economies. By bridging the literature dpet Regional Science and Economic
Geography with the agro-food literature, there tsxas opportunity to evaluate the

impact of local and regional foods in the conteixihe region.
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A variety of theoretical rationales have been pntsfor hypothesizing why local and
regional food systems might benefit regional ecolesmMost are tied to the concept of
import substitution that is evaluated within thetsxt of export-base theory. The most
common belief is that local and regional supplyich@and markets are assumed to
provide farmers with a higher share of the foodatphnd monies spent at these
businesses circulate throughout the region, redueiakage and creating multiplier
effects resulting in greater regional economic fien@8JSDA, 2012). Other rationales
include the hypothesis that they support endogegomsth by attracting and retaining
talented professionals and that they can attrasidrigovernment spending and private
investment which in turn results in regional gron@ertainly, there are numerous other
theoretical frames that facilitate the analysitochl and regional foods for contributions
to regional and community well-being (for exampésilience, actor network and or food
nutrition) however, my focus is specific to econormevelopment so | only considered

the frames presented above. Each is briefly desdrbelow.

2.8.1: Import substitution

The notion of import substitution was popularizedhe 1950s and 1960s as a strategy to
promote economic independence and developmenveaj@ng countries (Bruton,

1998). Import substitution is - as the name ingpli¢he substitution of goods and
services imported from outside the region with ¢hpeoduced within it. Import
substitution specific to local and regional foods Ibeen presented as a potential

mechanism that might drive economic developmenhipassociated with reducing
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“leakage” of economic activity from the system.aditionally, the concept of import
substitution has been analyzed using a Keynesanework. While Keynesian models
are generally used to establish the effects of exogs demand for exports originating
from a region (situated in export base theory),lioan these model is a region’s
propensity to spend locally. That is, if a regaan decrease imports without increasing
its overall propensity to spend, regional incomassumed to grow. In addition to the
decrease in imports (less money leaving the systdaakage), substituting imports
generates a multiplier effect as impressive as ptmg exports (Elvin, 2008). Persky
and Carlson (1993) found that every dollar of intaibstitution in an industry has just

as large an effect on total output as an additido#ar of exports.

In the Portland Metro Region, recent research tiinaaUSDA Sustainable Agriculture
Research and Education program (Cogan Owens C20&8) indicated that the Portland
region currently imports over 95 percent of thed@onsumed. The report estimates that
if 10% of food currently imported from outside tlegion was locally produced, this
would generate approximately $470 million in in@ea local economic wealth per year,

not including economic multipliers.

However, the analysis took a narrow view of immutstitution. Viewed from the
classical sense, economists would dismiss sucmptseof import substitution largely
because the potential for employment gains resguftiom trade theory argues that spatial

divisions of labor involve a superior use of res@sr(Markusen & Schrock, 2008). If for
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example, the region is required to reduce prodaatapacity of other (more productive)
sectors to meet the increase in demand for agur@hloutput, or reduce its export base to
a greater degree than what the import substitutiakes up for (e.g. by taking export
oriented agricultural products that are highly @ddpo grow in the Portland region out
of production to have the land to increase locatfproduction, some of which might not

be suitable for that production), the economic fiemight not be realized.

2.8.2: Multiplier effects

Proponents of import substitution point to its @pilo reduce leakage resulting in
multiplier effects superior to those that resudinfrexporting goods. Multiplier effects
occur when an injection of extra income in a redeauds to more spending, which
creates more income at the regional scale. Thapheiteffect refers to the increase in
final income arising from any new injection of spemy. In food systems, local and
regional systems are thought to have greater ntieltipffects because of both forward
(movement of the product through the system thaegge demand for processing or

other services) and backward (purchases of inggjsired to grow the product) linkages.

In direct to market supply chains, nearly all waged proprietor income is retained
locally. Producers receive a greater share ofingtaies in local food supply chains than
they do in mainstream chains (King et al. 2010y, producer net revenue per unit in
local chains ranges from about equal to more tleaerstimes the price received in main-

stream chains (Martinez, 2010). However, in ameoational study, King et al. (2010)
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found that producers in direct to market supplyichassume responsibility for
additional supply chain functions, such as procggsdistribution, and marketing, to
capture revenue that would otherwise be accruddily party sources. Although farms
in direct market supply chains retain nearly 10fceet of the retail price, costs incurred
to bring their product to market total between h8 2 percent of the retail price

(Martinez, 2010).

Direct to market producers may also create incaedsenand for backward linkages. For
example, evidence exists that suggest that largesfare less likely to purchase their
farm inputs locally (Foltz et al., 2002; Foltz & @le 2005). Because producers that
participate in local and regional food systems tenlde smaller in size, this would
suggest that they purchase more inputs locallyglitento the increase in the multiplier

effect.

However regional economies also retain a largeesbfincome from the traditional,
export oriented agro-food sector. These mainstraaoply chains rely on national and
international networks to deliver products to cansts, but many supply chain
functions, such as retail distribution services, @erformed locally and contribute to
regional economic activity (King et al., 2010). rlexample, several national retail
establishments have major distribution centerstémtan the Portland metro area

contributing significantly to regional income arabs.
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Furthermore, many mainstream retailers sourcelipaald, responding to growing
demand for local products, these retailers arenoéag to make explicit the products
they do offer from local sources. Whole Foods,|#aeling natural foods retailer in the
United States, markets locally grown products,itmué variety of social, environmental,
and quality benefits (Whole Foods 2006). Wal-M#xg top grocery retailer with over
$118 billion in annual sales sources $400 millionwlly from local sources. In
addition Safeway states that over 30% of their pceds sourced through “regional”
growing partners. Seasonality however plays a nraje in the share of revenue
retained locally; some mainstream supply chainaiolgroducts from local growers
during certain times of the year and from natiaral international growers in the off-
seasons (Martinez et al., 2010). For example, inetfee Portland region, Kroger sources

some produce locally but only during the summer tin®n

Even though mainstream supply chains do benefibnadjeconomies, proponents of

local and regional food systems argue that thd k@ regional systems retain a much
greater share of the total value of the producttardefore offer greater potential for
multiplier effects. In recent years a growing badyesearch has been conducted
pertaining to the potential multiplier effects offerent production activities. Most of

this research stems from either case studies ooeto impact assessments that are used
to measure the multiplier effects of different ches in final demand of different

products. Economic impact assessments measueedhemic activity associated with a

specific kind of chain effect of linked purchasAs.a business buys from and sells goods
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and services to businesses in other sectors @dteomy and to final users, the firm
stimulates additional economic activity by the othesinesses and within other

economic sectors. | highlight some of this reseéatdr in this chapter.

2.8.3: Benefiting regional economies by attractingutside dollars

The Keynesian framework also is a convenient |éwghich to consider the economic
impacts resulting from infrastructure projects tatitact investment (or government
spending) from outside the region such as regitinatl hubs®. As both investment and
government spending are key variables in the aisabfgegional income growth in the
Keynesian model, the support of these “food hulosilat potentially lead to increased
regional income if they are successful at attrgcéither federal spending or investment
from private capital. While sources of funding axeilable from the former (numerous
federal and grant opportunities exist to suppatdbvelopment of food hubs
nationwide), private investment has traditionakeh harder to attract because of the

uncertainty of returris

Furthermore, agri-tourism has the capacity to geteexdditional dollars in the local
economy as visitors from outside the region spendaw in associated regional travel.
While agri-tourism has been found to be more comarong the larger, more

established farms (Vogel, 2012), many small farinas$ participate in local and regional

8 A regional food hub is a business or organizatia actively manages the aggregation, distribyionl
marketing of source-identified food products priitygirom local and regional producers to strengthen
their ability to satisfy wholesale, retail, andtihgional demand (USDA)

° Based on conversations with key informants.
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food supply chains commonly offer services reldtedgri-tourism (llbery & Maye,

2005). Agri-tourism activities might include “farstays”, u-pick or novelty attractions
(e.g. corn maze’s or tractor rides). Attractingastment or government spending,
tourism and import substitution are all rationalgimating from export-base theory.
However, as | highlight in following chapters, teport-base lens is limited in its ability
to evaluate the potential of local and regionalfsgstems as an economic driver. In the
next section | present the concept of local foodraamenity, a concept originating from
endogenous growth. | cover aspects of endogernouwgigmore thoroughly in later
chapters and examine how it can be used to considad impacts of local and regional

food systems to regional economies.

2.8.4: Local food as an amenity

A growing body of research has been conducted degathe importance of amenities in
terms of regional development (Deller, et al., 20@4rtridge, 2010; McGranahan, et al.,
2011) although no research has specifically loakeal strong food culture as a potential
benefit in terms of amenity-based development.riéido(2002) asserted that a footloose
“creative class” is drawn to high amenity areaastproviding these areas the advantage
of an influx of knowledge and creativity. As Boschiand Fritsch (2009) note, the
presence and attraction of the creative classandd’s (2002) model is part of a
mechanism through which economies grow where peaplgobs, come first. Low-
amenity areas may lack this influx, whatever tiha@rel of creative class (McGranahan et

al., 2011).
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Amenity-based development is especially attradtiveural areas because of their higher
concentrations of natural resources and recredtasnanities and because it places a
high priority on protecting existing culture alomgth economic development. And those
rural areas immediately adjacent to urban aredsatkaendowed with amenities have the
potential to contribute to the overall health of tlegion. Recent research pertaining to
the contribution of amenities to regional econodegelopment includes evaluation of
amenities on housing prices (Wu, 2008; Hoehn ¢1.8B7), population migration (Porel,
2982; Graves, 1983; Knapp and Graves, 1989; Gla28@8) and wages and
employment (Roback 1988; Deller & Tsai, 1999). mantioned above, no literature
currently exists that consider the impacts of l@a regional food systems as an
amenity based asset; an area which is ripe fordutsearch. In the next section, | cover
different methods for measuring impacts, one ofctht{econometrics) may be used to
understand the contributions of local and regidoatls as an amenity in addition to its

ability to create multiplier effects and attractside dollars.

2.9: MEASURING IMPACTS

Tools used to measure impacts often only coveleicgmponents rather than the
broader potential contributions that local and eegi food systems do or do not have on
regional economies. Regardless, a variety of tgcies have been employed to estimate
the effects of regional food systems on economveld@ment. Most of these tools have

stemmed from the underpinnings of Regional Scigmesented above. O’Hara and
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Pirog (2013) identified three distinct classes eftinods for measuring impacts: Input-

Output modeling, computable general equilibrium elsé&nd econometric methods.

Input-Output (I0) analysis is an economic impaseasment technique widely used by
economists and regional scientists to measure aderstand the distributional impacts
or inter-industry linkages across an economy. Thenethodology’s analytical capacity
lies in its ability to estimate the indirect andlirced economic effects stemming from the
direct expenditures associated with a change al iemand for the goods and services
produced by an economy. These indirect and indabadges in economic activity result

in multiplier effects described above.

A number of recent attempts have been made toifdéiné multiplier effect of local and
regional foods using IO models (e.g., Feenstrd e2@03; Henneberry et al., 2009;
Hughes, et al., 2008; Swenson, 2008, for lowa)t#dke studies find positive impacts on
jobs and income. However, while the 10 framewaak be used to estimate the direct,
indirect and induced effects of increased local igional food production and
consumption, it does little to tell us of any laegm contributions or endogenous factors.
Furthermore, 10 models are generally derived fratamal accounting matrices, relying
on location quotients to calibrate to specific ogg. That is, IO models implicitly
assume that there are no significant interregigaahtions in production and
consumption patterns (i.e. the same inputs are as@ds all region to produce similar

products). These matrices are established for#aktional food sector and all of its
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interactions. Extending these models to accourt®interactions specific to local and
regional food systems can be an arduous task, astimodels only attempt to do so

with case studies or minimal data points.

Very little research has been conducted that eteduagional economic impacts of food
systems using CGE. A drawback of these modelsatstheir results can be less
transparent since model solutions are calculatesbbyng many equations
simultaneously. This restricts the number of sectibat can be modeled (O’Hara and
Pirog 2013). Furthermore, the complexity of thesrlels makes them less palatable for

broad dissemination.

Econometric or regression based models providéastanethod for isolating effects of
individual aspects of regional economies. An adagatof these advanced statistical
methods for understanding impacts of local andoreggifoods is that if the statistical
tests are well designed, the effect of local foaleés on economic variables can be
directly estimated (O’Hara and Pirog 2013). WIndsearchers have provided the
analytical frameworks to assess regional econompacts of a wide array of
characteristics through econometric models ancetérists extensive literature
pertaining to the key variables that most affegtaeal economies (e.g. Pellegrini, et al.,
2013; Anselin, et al., 1997; Kim et al., 2005; Glaie& Saiz, 2003), until recently these
tools had not been extended to test the effediseofiood sector. Low & Vogel (2011),

Ahearn & Sterns (2013) and Brown et al. (2014)taree teams that have begun to
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explore this topic in more detail although thedativo studies found that local food sales
had small macroeconomic impacts. However, likeyradrthe studies mentioned
previously, they did not include retail institutedrpurchases of local food (O’Hara and

Pirog 2013).

Perhaps most compelling is the recent work pregdmeBrown et al. (2014). In their
research they provided an econometric approachaio&ing impacts of direct to market
products and agri-tourism on regional economieBrbyyassessing the impact of the
share of direct to market food products relativagdcultural food products more

broadly and subsequently measuring the impactedetiiood products on the regional
economy as a whole (measured in terms of changerieapita income growth). This
two stage process is a common approach in econiesetnen there is a potential
endogeneity issue pertaining to a regressor. ishaecause an increase in local and
regional food sales may be a result of an increageowth, an instrument variable is
used to determine the proportion of the regregdsairis causing, rather than caused by the
growth itself. They found no significant impactdlae national scale but in some regions
(e.g. the Northeast) they found significant positaffects. While their findings were
inconclusive for the Portland Metro regt8nby evaluating the different effects of direct
to market food sales from region to region, thdyama sheds light on some of the
underlying structural characteristics of agrictétas well regional economies more

broadly, that may benefit (or not) from local aegional food systems.

0 Their regional scale of analysis aggregated thddhar Metro area along with the entire west codsr(west” as
defined by the U.S. Bureau of Economic Analysis)
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2.10: CONCLUSION

Douglas North and Charles Tiebout argued the ddisrdad benefits of a demand side
approach specific to economic development (arttedlghrough export-base policies)
and a supply side approach respectively. Nortbfl#hd 1956) questioned the
application of location theory for explaining grawh U.S. regions primarily because he
attested that such theories were developed iniberae of a capitalistic system in which
firms seek to maximize profits and that they wezeedoped for regions under intense
population pressures. He presented a theory ferregions in the U.S. grow based of
their ability to export-specific commodities. Tlgabwth is inherently linked to exports.
Tiebout (1956) argued that if a region is unablesgpond to increased demand for
exports it will be unable to take advantage ofghmwvth opportunities. In this sense,
Tiebout recognized the importance of a diversiBednomy with the ability to provide
increased amounts of non-basic goods and servscapeerequisite to growth.
Furthermore, Tiebout warned that increasing theoaxpase will often lead to

specialization and shifts away from non-basic gpodseasing reliance on imports.

A decade later Jane Jacobs (1969) wrote at lemgtht sources of growth. She opined
that growth is a function of “import replacemeniThat is, while exports remain an
important part of sustaining a region’s economability, it is through the process of
replacing imports that adds new work and thus esadh economy to grow. This
replacement of imports by increasing productionai-basic goods and services is a

product of a variety of factors however Jacobs wstded the importance of the concepts
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of competition and inter-industry spillovers presehabove. The concepts of “import
replacement” and endogenous growth are directited|to what Markusen and Schrock
(2009) term consumptive growth. Consumptive groprssents an alternative to export-
base and makes the case that distinctive consumgtiovities drive economies and that
investments in distinctive local-serving capacitgyncreate long-term job growth. Such
theoretical lenses facilitate the understandingoa¥ some regional economies may
actually benefit from the emergence of local argiareal food systems; each of which |

draw from in subsequent chapters to situate myyaisal
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CHAPTER Ill: HISTORY AND PRESENT DAY STRUCTURE OF
FOOD SYSTEMS IN THE PORTLAND METRO REGION

In this chapter | provide a brief overview of thetbry of food systems in the Portland
region as a means to describe how the presentwteutas evolved. Of note in this
evolution is the proximity of fertile farmland the urban core, the rapid population
increase and it's interaction with those surrougdarmlands, the emergence of public
markets and distribution networks and the semanad luse laws of the late 1970’s in the
State. My description here is brief, and is inway intended to be exhaustive rather |
present it to help provide some context to my arguinthat the local and regional food
system in the Portland Metro Region is best contided in terms of the city-region. In
addition | provide an overview of the present daycture of the Portland region food
system as well as a description of food produgefSlackamas County, and compare

local and regional food producers against non-lémadl producers.

3.1: FOOD, FARMLAND AND POPULATION GROWTH

Food and agriculture has played a major role irPtbtland Metro Region as well as
throughout the Pacific Northwest for more than atagy. But even before the original
European settlers came to the region, evidenceates that indigenous peoples actively
cultivated the landscape for numerous foods. Awedé foods were used for both local
consumption but also traded throughout the regiomfwide variety of goods and

materials (Whaley, 2010). In the 1800’s, immigsatat the region brought non-native
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plants and animal species and in the late 1808’'sairoads connected distant markets,

food production exploded in the region (Gibson,3)98

The city of Portland was incorporated in 1851 vatphopulation ohbout 800 and

possibly as many as 1,500 throughout what is naekaimas, Multnomah and
Washington CountiesfFood production and urbanization has always bessebl linked

in the Portland Metro Region, to a large part beeanf the fertile farmlands that exist.
Portland became a major transportation center Isecafuits proximity to railroads and
rivers and as more people moved to the regionstiunding lands were quickly
cleared of forests and converted to farmland tevgiomnd and livestock for both export
and local consumption. Figure 3.1 is a plat mamfd884 showing the southern portion
of Portland and platted agricultural lands alorgyrileer on the West Side in an area now
known as John’s Landing and on the East Side, piiyna the area that is now known as
Sellwood. While much of the livestock and wheatdurction for export was being

grown along the Willamette River well south of thertland area the parcels being
farmed in these areas closer to downtown were piiynased to sustain Portland’s

growing population (Gibson, 1985).

In 1905, Portland hosted the Lewis and Clark Cem#rExposition world's fair which
contributed to its recognition. By 1910, Portlam@bpulation had jumped to over
200,000. Figure 3.2 shows the population growtlldgade for the city of Portland from

1850 to 1910.

67



Figure 3.1: 1884 plahap showing Downtown Portlarand close in agricultural lan

Source:BLM -Oregon State Office
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Figure 3.2: Portlangopulation growth, 1850 to 19
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As Portland grew, so too did the number of farmsfia few hundred in the late 1800’s
to over 2,200 by 1950 (USDA, 2008). But the fargnimstory of the region was more
prominent in Clackamas County, where the firsiaettarriving on the Oregon Tralil
immediately noticed the prime farmland surrounddrggon City. People who settled in
the region made their living catching and sellirsdp f cutting timber and producing
lumber, growing and harvesting wheat and raisirigecbor market. By 1910, Clackamas
County had over 3,600 farms and over 300,000 adrissmland (USDA, 2008).
However the majority of the farmland under prodoictin Clackamas County was
growing wheat and livestock for export. In 192854 than 1,000 acres of farmland were
devoted to vegetables other than potatoes whexea2(?00 acres of vegetables were
produced in Multnomah County. The high rates afetable production in Multnomah
County likely indicate these farms were being yseharily for local consumption
whereas many of the Clackamas County farmlands feetesed on export to distant

markets.

As the city grew, vegetable production in both ®mnas and Multnomah Counties
increased. By 1949, with a population of nearl9,6R0 people in the Three County
Region, Multnomah County was producing nearly 6,20@s of vegetables. However,
as the population continued to increase, manyexdlvegetable farms began to be

converted to urban uses, decreasing to less tB&0 acres by 1954. Meanwhile,
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vegetable production in Clackamas County begandase and did until its peak in

1992 when it produced over 6,600 acres of vegetable

Farmers grew vegetables to feed their own famdgewell. By 1940, there were 9,251
farms in the Three County Region or roughly 76%lbfarms that reported growing
vegetables for on-farm use. The total estimatddevaf vegetables grown for on farm
consumption was $319,992 or 54% of the total esaéchgalue of all vegetables sold
(USDA, 2008). But significant shift took place dwg World War Il. By 1945, the
estimated value of vegetables grown for on farnsoamption dropped to just 28% of the
total value of all vegetables sold and by 1959 a$temated value had dropped to less
than 10% of all vegetables sold. The number ahfareporting growing vegetables had
dropped as well to 4,993 or just over 60% of alife. While the Census of Agriculture
no longer tracks the number of farms that are gngwiegetables for consumption, this

number is certainly much lower today.

3.2: EFFECTS OF URBANIZATION ON FARMLAND STRUCTURE

Urbanization has played a key role in the stru¢tiarnation, and ultimate success of
local and regional food systems in the region mby because the city represents the
primary market for products of the local food systéut also because processes of
urbanization play a fundamental role in shapingatecultural landscape. Indications of
these effects can be inferred by the historic rateggetable production close to the

urban core presented above, but also by how fadslanthe region respond to
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population growth over time. To test these efféetsalyzed the relationship between
farmland structure and population growth in theeEh€ounty Region. | used historical
NASS Census of Agricultural data coupled with papioh estimates from the Bureau of
Census to test the effects of urbanization ovee tom the amount and structure of
farmland. | collected or calculated attributest@i@ing to farmland statistics and

population estimates from 1925 to 2007. | usedufadjon as a proxy for urbanization.

| regressed a series of farmland attributes on lptipa, value, and product type. While
population (a proxy for urbanization) is a gooddiceor of the total farmland acres and -
to a lesser degree - the harvested acres, it aplpias 18% of the variance of the
number of farms under 10 acres. However, whergusia proportion of small farms
rather than the total number of small farms thdanation of the variance increased (R
=.2165). As population increased, the proportbamall farms increased. The results
demonstrate how small farms are able to persistbanizing areas (or at least in the
Portland Region). Table 3.1 shows the resulthigfdnalysis. Farming locations near a
city can offer considerable advantages that offsaty of the negative externalities
associated with cities (development pressures)atUdreas present opportunities for a
wide variety of positive externalities includingcass to markets, off-farm employment
and potential sources of information. These cotscape covered in much more detail in
later chapters. There was no relationship betvpegulation size and the acres of
harvested fruits, nuts and berries or between pipul size and vegetables possibly

because these activities are dependent on fluochstf data outside of my model. In
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particular, technological changes may affect threagee productivity resulting in

significantly more volume of vegetables, fruitsisiand berries. However, yield data

were not available as part of the historic censes.

Table 3.1: Parameter estimates for predictors @bqntion of small farms

Residuals:
Min 1Q Median 3Q Ma
-0.07655 0.0009¢ 0.02153 0.040[/9
Estimate Std. Error t value Pr(>|t|) sig
(Intercept) 2.45E-01 3.26E-02 7.501 1.20E{05 ***
pop 6.28E-08 3.02E-08 2.078 0.062

Residual standard error: 0.03295 on 11 degreegeddm
Multiple R-squared: 0.2818,
F-statistic: 4.316 on 1 and 11 DF, p-value: 0.@19

Adjusted R-squaréd165

Signif. codes: 0 *** 0.001 ** 0.01*' 0.05'"0.1‘'1

For a detailed description of the analysis andtistviolations of regression

assumptions see appendix D.

3.3: MARKETS AND DISTRIBUTION IN PORTLAND

The farms that emerged close to the burgeoningo€iBortland in the late 1800 and early
1900’s were a direct result of the growing demaddod products by the increasing
population. Around this time, outlets also begaermerge which represented a means

not only for farmers to sell their goods, but alemithem to engage with local merchants
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and consumers. In 1914 the city designated cuabesfor market stalls along Southwest
Yamhill Street between 2nd and 5th avenues. Pdglaown as the Carroll or Yambhill
Public Market, it was an instant success. By thiyd®?20s, six city blocks were lined
with canvas-roofed stalls, where farmers sold |&aats, flowers, poultry, vegetables,
and butter and eggs. (Oregon Encyclopedia, 2008)ile many local farmers sold
directly to consumers at the market, the market afforded the opportunity for farmers
to sell products through intermediated channel@®fronts facing the stalls were
occupied by grocers, butchers, fishmongers, delssa#ns, bakeries, importers of fruits

and vegetables, and other food-related busineEsgs & Engeman, 2002).

Te rmH0T

W

Figure 3.3: Yamhill Street Market (circa 1919) Image source: Tess (1977).
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Fred Meyer had his start in the Yamhill MarketJiagl coffee from a stand in the line of
produce and flower stalls (Tess, 1977) and it wasugh interactions with farmers and
customers as well as other merchants that he c@ttef his idea to open a store that
mimicked the variety of choices customers had wdang to the Yambhill market. In
1922, he opened the first Fred Meyer store in Bodtlat the corner of SW 5th &

Yamhill, at the far west end of the market. Hisatiswas to give customers more reasons
to shop in his store than in any other and he placeide variety of stalls selling

different products all under one roof and put apegkin charge of each area, setting the

stage for the Fred Meyer stores we know today Hioger Co, 2014).

Around this time, a number of distribution comparaéso emerged that facilitated the
movement of fresh produce from the rural peripherthe urban core. Once his store
opened, Fred Meyer commissioned several of theselditors ensuring his products
were fresh and streamlining the process of havarigtl with dozens of individual
farmers (The Kroger Co, 2014). While Fred Meyer ldaeventually integrate his entire
distribution network, several of these distribut@mmpanies still exist and continue to
deliver fresh local produce to local establishméatg. Sheridan Fruit Co. and Rinella

Produce) (Ecotrust, 2013).

In the late 1920’s Portland’s planning commissieemed the Yamhill market
unsanitary, congested and lacked room for expangios led to the building of the

Portland Public Market on Front Avenue, completed933. It was a large, (three
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blocks long), and sat over the river between thetHarne and Morrison bridges.
However the market was never successful. Freempdad acres of space could not
compete with the vibrant chaos of the old Yamhi# snd was eventually leased to the
US Navy would lease the building and eventually@®regon Journal newspaper
purchased it. It was torn down in 1968. Today iteeis part of Tom McCall Waterfront

(Oregon Encyclopedia, 2006).
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Figure 3.4: Portland Public Market (circa 1933) Image source: Tess (1977).

3.4: OREGON'’S LAND USE PLANNING LAWS AND EFFECTS ON FOOD
SYSTEMS

Oregon adopted growth management legislation ir8 Ed Portland’'s UGB was
proposed in 1977 and approved by the state in {OBQ of Portland, 2013). Along with

phased development inside Urban Growth Boundad&8s), counties in Oregon were
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given the authority of zoning rural lands for e)stlee farm use and forest conservation
outside these UGBs (Daniels, 1999). In additioregon designated rural residential

zones with 3-5 acre minimum lot sizes outside ttdBU

There has been much debate as to the actual effieitis UGB in the Portland Metro
Region and whether it has actually curbed urbaavgpaind preserved farmlands as was
originally intended (Jun, 2004). Empirical anayshow contradicting results about the
effects of UGBs on urban development patterns. Sangee that Portland’s UGB has
contributed to controlling urban sprawl and urbadizlensity increases (e.g. Patterson,
1999; Kline and Alig, 1999), while others insisathiPortland’s trend of suburbanization
and land use patterns is no better than thosehef atetropolitan areas (e.g. Cox, 2001)

(Jun, 2004)

To test the effects of the Portland Region UGBamfand structure, | introduced a
dummy variable in the analysis presented in se@i@rthat represented the time periods
after which the UGB was established. By regrestiegoroportion of small farms (to
total farms) on the population controlled for wilte land use law dummy variable, the
models predictive power increased substantialynffi = 0.2165 to R= 0.4522).
However, there was a negative relationship indiggthat after the law was introduced,
the proportion of small farms decreased. The albsalumber of small farms however
actually increased after the land use law wasrpptdace. The results indicate that the

land use planning law actually have had signifiegfeécts on the structure of the metro
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area farmlands in that they seemed to benefit mediad large size farms more so than
small farms. While small farms may very well béeatio persist close to the urban core
even without urban growth boundary protections,pita¢ections afford the inter-firm
spillover of knowledge within the farming industryhat is, farmers are more likely to
benefit from agglomeration forces related to |lacation economies because the critical
mass required to support specialty services relatéabd production will be able to

persist as population increases.

The land use law that established the UGB in thélda Metro Region, along with the
proximity of fertile farmland to the urban core dainteractions of the urban core and the
rural periphery have all contributed in shapingshecture of the current day local and
regional food system. It is this structure anéiaction that | present in subsequent
chapters through an analysis of the differencesdst local and regional food systems
relative to global export-oriented systems, theepbal effects of agglomeration
economies on food system producers and how geagrapace plays a key role in how

these effects unfold for different segments of fegstem participants.

3.5: CURRENT DAY STRUCTURE OF THE PORTLAND METRO RE GION
FOOD SYSTEM

In this section, | present a number of the key atia@ristics of the regional food
economy; in particular the structure of the agtioal sector and the proportion of direct

to market sales (employment and revenue charatsredf the food system components
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can be found in Appendix E). While descriptivelgas may help in defining the
regional food economy as a whole, without contngllior the multitude of factors that
affect regional growth, or being able to isolate timderlying elements of this structure
that pertain to the local and regional food systéma,analysis does little to tell us of the
contributions of local and regional food systemgh®regional economy. | present this

data therefore only as a means to define the rafond economy as a whole.

3.5.1: Farm size and value

Size distribution (structure) of the Portland MeRegion’s agricultural economy is
significantly different than most regions in theSU.Small farms dominate the landscape,
with the average farm size of just 54 acres in 206Mative to the national average of 418
acres) (USDA, NASS, 2007). The 2007 USDA Censu&griculture reported that in

the Three County region, nearly 80% of all farnmeslass than 50 acres and over 35% are
less than 10 acres in size. There are only 11fartas greater than 2,000 acres and 7 of
these are in Clackamas County. Less than 10%edbtal area was accounted for by
farms larger than 2,000 acres and more than 20¥tedfind areas was held by farms of
less than 50 acres. Tables 3.2 and 3.3 showzbhalstribution and structure by number

of farms and by acres for each county and for ttwed County Region.
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Table 3.2: Number of farms by size class

Percent of all
Farm size category | Clackamag Multnomah| Washingtor] atal farms
1to 9 acres 1,502 217 600 2,319 36.73%
10 to 49 acres 1,773 241 716 2,780 43.24%
50 to 69 acres 205 30 97 332 5.26%
70 to 99 acres 153 22 105 280 4.44%
100 to 139 acres 125 14 59 198 3.14%
140 to 179 acres 60 34 10( 1.58%
180 to 219 acres 33 4 32 69 1.09%
220 to 259 acres 26 3 11 40 0.63%
260 to 499 acres 64 14 52 130 2.06%
500 to 999 acres 36 10 31 77 1.22%
1,000 to 1,999 acres 5 2 20 27 0.43%
2,000 or more acres 7 0 4 11 0.17%

Table 3.3: Acres by farm size class
Percent of

Farm size category Clackamag Multhomah| Washingtorn atal all farms
1to 9 acres 7,385 1,016 2,865 11,266 3.34%
10 to 49 acres 40,492 5,314 16,037 61,843 18.36%
50 to 69 acres 11,938 1,737 5,669 19,344 5.74%
70 to 99 acres 12,499 1,916 8,655 23,070 6.85%
100 to 139 acres 14,383 1,615 6,723 22,721 6.74%
140 to 179 acres 9,461 931 5,293 15,685 4.669
180 to 219 acres 6,459 762 6,420 13,641 4.059
220 to 259 acres 6,240 1,004 2,578 9,822 2.92%
260 to 499 acres 22,144 4,773 17,872 44,789 13.29%
500 to 999 acres 23,5632 7,119 19,749 50,400 14.96p0
1,000 to 1,999 acres 6,889 0 27,193 34,082 10.12%
2,000 or more acres 21,321 0 8,930 30,251 8.98%
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3.5.2: Value of farms, direct sales and revenue

Most farms in the region were valued between $2Dahd $1,000,000 (65%). Total
food sales were over $3.5 billion, the majorityttoése coming from livestock and poultry
and their products. Vegetables, fruits, nuts agwids accounted for just under $1 billion
in sales®> Table 3.4 shows the value of farms by valuesclaseach county and the

region as a whole.

Table 3.4: Farm value by value class

Percent of all
Farm value class Clackamas| Multhomah Washington Tat farms
$1 to $49,000 246 46 139 431 6.83%
$50,000 to $99,999 198 43 114 355 5.62%
$100,000 to $199,000 302 63 132 497 7.87%
$200,000 to $499,999 1,365 161 494 2,020 32.009
4500,000 to $999,999 1,369 167 560 2,006 33.209
$1,000,000 to $1,999,999 367 53 207 627 9.93%
$2,000,000 to $4,999,999 109 20 87 216 3.42%
$5,000,000 to $9,999,999 25 10 24 59 0.93%
$10,000,000 or more 8 0 4 12 0.19%

The 2007 USDA Census of Agriculture also showed dhatal of 1,245 farms or

19.29% of all food farms in the Three County Redion, excluding products such as

hay, Christmas trees, or ornamentals) reporteatdioemarket sales. Their direct sales

1 Farm value includes value of land and all structure
12 Figures for farm value and sales are 2007 dollars
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however represented less than 4% of all food s@les2007 count actually represents a
decrease in total farms from 2002 selling direangrket, when 1,374 farms reported
direct sales however it represents an increassmmst of the proportion of all food farms
that sold directly (18.44% in 2002). These figuases significantly higher than the
national average (6.1% of farms in 2007 and <1%at#s) as well as the Oregon average
(13.27% of farms and 1.56% of sales in 2007). &heas also a sharp increase from
2002 to 2007 in the proportion of sales througkdatimarkets (2.1% in 2002 to 3.94% in
2007 — an 87.1% increase). Table 3.5 shows thevatie and region-wide estimates of

total sales by product category and direct salealf@ategories for 2002 and 2007.

Table 3.5: Sales by crop and proportion of diraé $or the Three County Region

Type farms 2007| farms 2002 sales 2007 sales 2(J02
Vegetables, melons and

potatoes 285 390 37,860 27,549
Fruits, tree nuts, and berries 958 1,147 87,685 4149,
Livestock, poultry, and their

products 2,564 3,00P 81,198 75,533
Poultry and eggs 54b 488 41,684 40,070
Cattle and calves 1,395 1,631 12,396 9,037
Milk and other dairy products

from cows 52 52 12,504 13,890
Hogs and pigs 196 266 1,471 9p6
Sheep, goats, and their produdts 458 175 836 814
Total (food products) 6,453 7,451 275,634 217,413
direct sales (food products) 1,245 1,374 10,850 795
proportion of direct sales 19.29% 18.44% 3.94% %10
Proportion of direct sales

(Statewide) 13.279 12.88% 1.56% 0.83%
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A total of 4,074 farms or 64% of the region's tdtaims and ranches reported a net loss
in 2007. There are variety of reasons farms staperation despite farm losses, but one
common explanation is that the farm provides otyees of returns such as asset
appreciation and a dwelling. Furthermore, most kas\operating small farms rely on
off-farm income for support (Brown et al. 2014)will cover this point later in the

chapter.

3.6: DIFFERENCES BETWEEN LOCAL AND NON-LOCAL FOOD
PRODUCERS IN CLACKAMAS COUNTY

| conclude with a brief analysis of differencesvietn local and non-local food
producers in Clackamas County to highlight genéiféérences that might be observed at
the regional scale. This analysis draws on thekalamas County Producers’ Survey
(“the Survey”) used extensively throughout thissdigation. The dataset is described in
detail in the following chapter. For a detailecysis of all agricultural production in

the County see appendix F. The Survey presensedes of questions specific to the
location of the final sale of products. Four diffiet geographies were specified:
international, national, regional (West Coast) ual (Portland Metro area). Also
included was a category for “other” that allowedmofor explanation. Respondents were
able to specify any or all of the geographies ansbime cases, respondents specified
both local as well as non-local for their producsstotal 719 respondents answered the
guestion specific to geography of product sales3@). Of these 350 (48.6 %) sold their

products exclusively to local markets, 95 (13.2% some but not all of their product(s)
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locally (local non-exclusive) and 275 (38.2%) didsell any product locally (non-local).
This indicated that producers to a large degree wither participating in local or non-
local supply chains but rarely both. | therefdratified the population into two
categories: local-exclusive, and non-local (whiotiuded all but three of the producers

who were local-nonexclusive)

Of the respondents who answered the question(&ipieg to geography of product, all
but 23 (696) answered the question pertaining tatwjpes of products they produced
and of these, 326 respondents stated that atlB&&t of their farm income came from
sales of food productshowever, many of these were ranchers dealing sixelly in
livestock. There were 132 respondents who answleedeography question and stated
that at least 15% of their farm income was derifreth food products other than
livestock. Of the 326 food producers (includingebtock), 44.8% were non-local and
55.2% were local exclusive. This proportion wasgidy equivalent when the livestock

producers were removed (56.1% local exclusive &8% non-local).

| used the above strata to perform a series ofpgtests to identify differences between
local and non-local producers. Using chi-squastst | found that local producers were

more likely to grow food)¢ = 5.1883, df = 1, p-value < 0.1). Of the food proefs,

13 There were three respondents who indicated thieyssoducts directly to consumers who also indidate
selling product in export markets — these were geduwith local producers. See chapter IV for
description.

11 used 15% as a threshold for classifying fooddprers assuming anything under this amount was used
for subsistence or other non-traded uses.

15 Food product categories included: berries, livelsteggs, fruits and nuts and vegetables.
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local food producers were more likely to grow proelu This is likely due to the fact that
produce products are more perishable and as saahae likely to be sold close to
where they are produced. Local food producers wene likely to use social media
than their nonlocal counterparts. Because loaad faroducers are more likely to sell
their product directly)? = 45.4604, df = 1, p-value < 0.001), they probakly on these
forms of social media to market their products.eyiwere also less likely to have
perceived barriers to marketé € 6.1268, df = 1, p-value = 0.01332) and less yikel
view access to labor as a barrier (see below)expected, local food producers (as well

as local producers more broadly) were far mordylike market their products directly.

| also performed series of one-way, analysis oiavere (ANOVA) tests to determine
whether there was a difference in the mean agleoptoducer for local exclusive and
non-local food producers (of all food producers #msubset of non-livestock food
producers) as well as to test whether there waeaahce in the number of employees
(estimated fte’s). Local food producers were fotmbe younger (mean = 60.7 years)
compared to non-local producers (mean = 64.3 yelResults indicated that these means
differed significantly, F(1,282) = 4.791, p < .Mhenlivestock was removed from the
set of food producers, there remained a differdroveever this difference was no longer
significant (local producers mean = 57.7, non-lgmalducers mean = 61.2, F(1,117) =
2.265, p = 0.135). Local food producers were &smd to employ fewer employees
(mean = 1.8 fte’s) compared to non-local produ¢ersan = 4.8 fte’s). Results indicated

that these means differed significantly, F(1,218.412, p < .01. This in all likelihood is

84



directly related to the fact that local producersd to farm smaller parcels and therefore
have smaller operations. However, it also has @mindevelopment implications.
Further analysis showed that local food producergleyed more workers per acre (local

producers mean = 2.6, non-local producers meag,#+{1,117) =5.161, p = 0.015).

3.7: CONCLUSION

The history and current structure of the Portlaretrivl Region food system has
implications for economic development, particulanyerms of the distribution of farms
across the landscape and how small farms as walirasultural land in general, has been
able to persist close to the urban core. Thigipriby tends to reduce transport costs of
producers transporting goods to urban marketsIbatfacilitates the exchange of
information that originates from the urban cordislis born out in the characteristics of
local food producers relative to non-local prodscas | have shown in the previous
section but also is something that | explore agtlenhrough my spatial and qualitative
analyses presented in chapters V and VI. In tixéctepter | turn to a description of my

methods and the data used throughout this dissertat
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CHAPTER IV: DATA AND METHODS USED IN DESCRIPTIVE,
QUANTITATIVE AND QUALITATIVE ANALYSES

4.1 - METHODS

| applied a mixed methods approach that drawswida variety of historic records and
documents, contemporary literature, secondary datcent survey of producers in
Clackamas County a set of open ended interviews fedd producers in the region and
participant observations through two workshops @ased with my place of employment
(Ecotrust). | used these data sources to bothrdiftiate the local food system sector
from its more outward facing counterpart throughalptive analysis as well as quantify
differences based on key variables including aspafogeographic space. Subsequently,
through a series of open ended, semi-structuredvieivs of local food system
participants identified through existing contactshe community, | explored some of the
key themes pertaining to knowledge accumulationiandvation diffusion in the context
of aspects of regional economic development suaggbmeration economies,

knowledge spillovers, business life cycle and @nglace characteristics.

My process followed a four phase data collectioth amalysis approach (figure 4.1) that
included: 1) a comprehensive review and descri@naysis of existing literature and
historical datasets and quantitative analysis atkdmas County Producers’ dataset
produced as part of Clackamas County's agricultppbrtunities assessment survey to

differentiate the systems by highlighting differeadetween supply chains, producers
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and products of each system; 2) manipulation aatl@mnalysis of the same Clackamas
County Producers’ dataset to identify patternsladtering; 3) qualitative analysis to
investigate aspects of innovation and knowledgemctation including primary data
collection through semi-structured interviews addosystem participants focusing on
food producers and; 4) an overview of the thecaéframes and potential implications
for economic development resulting from local aegional food systems using the
above data sources, participant observation, azeht@mpirical research pertaining to

food systems and economic development.

Phase I:
Differentiating the systems

literature review and
meta-analysis to
differentiate systems at

the macro-scale (i.e. Phase II: :

broadly throughout the . Phas? Hl: o

warld) Measures of spatial Qualitative description
diffusion and structure of knowledge networks

Qualitative analysis based
on primary data collected
through interviews with
producers in the region to
identify sources of
knowledge accumulation
and information flows in
among local and regional
producers.,

Spatial analysis using
Clackamas County
producers dataset to
evaluate differences in
spatial distribution and
structure between
producers from the
different systems

Quantitative analysis
using Clackamas County
producers dataset to
further differentiate
systems at the regional
scale.

Analysis of opportunities
Phase IV: for economic
development given
findings from research

Synthesis of findings

Figure 4.1: Graphical representation of the fouagghapproach
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The research design was specifically tailored $ottee hypotheses presented above.

Methods for testing each of the hypotheses areredvia table 4.1. A more detailed

description of the four-phased approach follows.

Table 4.1: Methods for testing research hypotheses

x4

ch

o7

Research
Hypothesis design Description Data sources
USDA agricultural censes
The nfe can Qualitatively and (early 1900’s to 2007), USDA
be quantitatively describe the economic research service,
differentiated| Descriptive recent emergence of the new| other secondary data, histori
is new and food economy in the Portland| and planning documents
growing area as well as around North | Clackamas County Producer
America and Europe. Survey and academic resear
Actors in the
nfe are
subject to
aspects of
agglomeration Qualitative analysis to uncover
different than| Qualitative aspects of innovation and semi-structured interviews
export-| analysis innovation diffusion specific | with food system actors
oriented to products and marketing of | (producers, distributors,
actors products. processors and retailers)
NFE actors| Stratify the sample according
will cluster to participation in local food | Clackamas County producer
close together Quantitative / | networks and perform a series survey, Clackamas County
and close tg spatial analysis| of spatial analyses using Processors / Distributors
urban core measures of dispersion on edctatabase, metro taxlot
segment. data,Foodhub database
Urban and Qualitative and quantitative

regional form
will affect the
contributions
of nfe to
regional
economies

Descriptive /
historic

analysis of how land use and
regulatory considerations (e.g
Oregon’s landuse goals) as
well as social and political
characteristics, affects the
efficiencies and emergence o

.USDA agricultural censes
(early 1900’s to 2007), USDA
economic research service,
other secondary data, histori

f and planning documents and

academic research

the new food economy.

L4
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1.6.1 — Descriptive analysis

Using secondary data, documents, and academiacbadea key geographies, |
gualitatively and quantitatively analyzed the réaamergence of the new food economy
in the Portland area, as well as around North Acaesind Europe. This analysis
highlights the key theoretical lenses that havenlzgmplied in food systems analyses. |
then use these models to situate my analysis d?dintand Metro Area food system.
There is an abundant amount of literature thatrgite to characterize local and regional
food systems by juxtaposing them against the gJamahinant systems. | drew on this
literature, coupled with secondary data, in anagiieto differentiate the two systems in
terms of differences pertaining to discrete ecomosectors. Data include key statistics
and publications from multiple sources includingd@A agricultural censes (early
1900’s to 2007), USDA Economic Research Serviceioh@nts and data, processor and
distribution data from Oregon Department of Agriaueé and OSU extension reports
among others. | focused my analysis on diffeegimy key components of the different

systems including; supply chains, producers andymnts.
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1.6.2 - Quantitative analysis

At the heart of my quantitative analysis is a dettassulting from the Clackamas County
Producers’ Survey as part of the Clackamas CougtycAltural Opportunities
Assessment. The survey was conducted in late 20d karly 2012 resulting in a
database representing 1,009 agricultural produneZéackamas County. In the fall of
2011, Clackamas County Business and Economic Dewedat Division mailed to all
known producers in the County a letter asking ftipipation in the survey, instructions
on how to fill out the survey through a web baserdg and a request form for a paper
version of the survey for those who didn’t have vaebess or otherwise preferred a hard
copy version. After six weeks, those producers didonot respond to the original
mailing were mailed a supplemental letter askingtieir participation in the survey.
4,014 requests were mailed and 1,009 entries wemrded representing over a 25%
response rate. To verify statistical relevanamnhpared several questions in the Survey
against estimated 2011 figures from the USDA NA8S872Census of Agriculture
(described in detail in the following sections)lth®ugh not published publicly, the
County granted me rights to use the data in myyaisal A detailed list of all survey

guestions and number of responses for each questiohe found in Appendix A.

The data was used to both supplement my analy$igpuithesis 1 - the new food
economy can be differentiated from the export agdragro-food sector — as well as to
test hypothesis 2b — the new food sector is doméhby smaller actors clustered close

together and close to the urban core - describeddtion 1.5.3.
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Using the market and outlet information, | firdtdred the data to insure only agro-food
producers were considered (e.g. producers of nusteck or other non-food items were
not considered in my analysis). Subsequentlyatified the sample into two discrete
categories — producers that target local and redjimarkets (Portland metro exclusively)
and producers that export their products outsideelion. Less than 10% of food
producers participated in both local and non-lecgdply chains and only three of these
marketed their products directly. | grouped theéhrespondents who marketed their
products directly to consumers with the local-essta segment and the others with the
non-local category. Using these categories | eygaldypothesis-testing statistics to
determine if the segments of the population weggaicantly different based on a wide
array of variables. | used chi-square and ANOVAstés determine whether local food
producers are more likely to produce specific typlesrops, have smaller farms, have
different demographic characteristics, participatdifferent supply chain channels, have
different sources of financing, and/or receive ttidiormation from different sources.

The analyses are presented in detail in Chapter V.

4.2: TESTING THE REPRESENTATIVENESS OF THE CLACKAMA S COUNTY
PRODUCERS’ SURVEY

To test for representativeness at the County scadeat the Three County Region scale, |
compared several key variables against the USDASI2Z®07 Census of Agriculture.

Specifically, | compared the survey against thedDsrior age distribution, proportion of
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farms that market products directly to consumérs proportion of farms by crop type
and the proportion of acres by crop type. Whilséd more attributes in my group
comparisons in chapter V, there was no direct wagst for the representativeness of

these attributes, as they were not available 26 Census.

4.2.1: Age distribution comparison

Because the 2012 Census data was unavailable @tnghef this analysis, | “grew
forward” the age distribution of the 2007 Censusda insure temporal consistencies
between the Census and the Clackamas County PrstiDagaset. To do so, | used the
2002 Census data to simulate a number of ageldistyns by randomly distributing a
sample of individuals across their respective agegory in 2002 and adding 5 years to
derive adjusted age categories in 2007. | thek tio® average residual difference
between the actual 2007 and the adjusted 2007<satffssimulations for each age
category to estimate the addition or attritionrafividuals at each age category. Figure

4.1 shows the 2002, 2007 and predicted 2007 agdisons.
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Figure 4.2 2002, 2007 and predicted 2007 census age distni

| then added 4 years to a sample of randomly Higed individuals across age catego
in 2007 and applied the average residual by age agtegoived from the first ste
assuming the 2002 to 2007 attrition / additiongdtg category were the same betw
2007 and 2011, to estimate the age distributid20ihil. Figure 4.2 shows the 200007
and predicted 2011 age categories. Finally, loamy distributed the predicted 20
categories across their respective age categortes-categorized them to match the ¢

categories reported in the Surve
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Figure 4.32002, 2007 and prected 2011 census age distribution

Figure 4.3 shows the 2011 predicted age distribatand the actual age distributic
reported in the Producers’ survey. The age digtiobs between the Census and
Survey match fairly well. As seen in the figi the survey looks to have o™
represented the older age categories and but daghpsonsistent with other categorie
It is difficult to assess the reason behind thisr-representation but it might affect t
results when considering aspects oal and regional food systems as Lowe and Vi
(2011) showed that producers who are involved leitial and regional supply chai
tend to be younger. However, considering the Surgsults specific to directl
marketed foods is consistent with the Ces data, the ovetrepresentation of older a

categories is less of a conct
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Figure 4.4 Proportional age class comparison between thé péddicted Census
Agriculture and Survey responde

4.2.2:Comparison of the share of direct sale

| then evaluated the ratio of the total numberaofrfs that directly marketed for
products to consumers relative to all farms fohlkibe 2007 Census of Agriculture &
the Survey (expressed as percent share of farhassumed the same annual grorate
in terms of this ratio using data from the 2002 20887 Census of 0.91% to estimate
ratio for 2011. The ratio reported in the Censusdlackamas County was 17.99%
2002 and 19.73% in 2007. The ratio reported inGbasus for the Three Ccty Region
was 18.66% and 19.72% for 2002 and 2007 respegtividie estimated ratio from tl

Census data for 2011 was 21.26% and 20.44% fdCdhmty and the Three Cour

95



Region respectively. The ratio reported in thevByrfor 2011 was 20.71%. Table 4.2
shows the farms that marketed food products dyécttonsumers, the total farms and
the ratios for 2002, 2007 and predicted 2011 replart the Census of Agriculture and
the farms that marketed food products directlydnsumers, the total farms and the ratio

for 2011 reported in the Survey.

Table 4.2: Share of number of farms that marketatly

Farms selling Share of direct Estimated share
Census direct All farms 2007 2011
Clackamas 787 3989 19.7% 21.6%
Multnomah 133 563 23.6% 26.1%
Washington 325 1761 18.5% 17.0%
Total 1245 6313 19.7% 20.6%
Clackamas
Survey 209 1009 20.7%

4.2.3: Comparison of crop types.

| compared both the number of farms and total agneler production for different crop
types between the Census and the Survey. Repmdpgroportions did not
significantly change between 2002 and 2007 theeefdirectly compared the
proportions from the 2007 Census against the 2Qte$. | compared proportions for
both Clackamas County as well as the Three CouatydR against the Survey response
proportions to gain an understanding of represemetagss at the County and Regional
scales. Tables 4.3 and 4.4 show the proportidarofs and acres devoted to each crop

category for both the Census and the Survey.
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Table 4.3: Proportion of farms of different cropég under production (Census v.

Survey comparison)

Clackamas | Regional | Regional | Clackamas
farms Farms | Proportion | Proportion | Survey Survey

Farms (Census) | (Census)| (Census) (Census) | Farms | Proportion
Fruits and
nuts 361 897 13.87% 10.96% 95 11.46%
Other crops 4 7 0.11% 0.12% 8 0.97%
Field crops 48 294 4.55% 1.46% 71 8.56%
Vegetables
and melons 499 1,115 17.25% 15.15% 63 7.60%
Berries 376 800 12.37% 11.41% 52 6.279
Seed crops,
grasses &
pasture 2,006 3,352 51.85% 60.90% 540 65.14P6
Total 3,294 6,465 829

Table 4.4: Proportion of acres of different cropey under production (Census v. Survey

comparison)
Clackamas | Regional Region Clackamas
acres acres Proportion | Proportion | Survey Survey

Acres (Census) | (Census)| (Census) (Census) | Acres | Proportion
Fruits &

nuts 5,316 14,826 9.06% 7.35% 5,307 11.68%
Other crops 217 217 0.13% 0.30% 562 1.24%
Field crops 1,328 14,429 8.82% 1.84% 5,060 11.13p6
Vegetables

and melons 2,857 7,350 4.49% 3.95% 4,581 9.97%
Berries 3,535 9,656 5.90% 4.89% 1,652 3.63%
Seed crops,

grasses &

pasture 59,032 117,082 71.58% 81.67% 28,838 62.3%%
Total 72,285 163,560 45,450

There were fairly significant differences betweka Survey and the Census for both the

proportion of farms and proportion of acres forthe¢getables and field crops. Many
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more producers reported growing vegetables in theey than in the Census. This may
be due to the amount of vegetable production tbas ot enter into traditional supply
chains. That is, producers in the Survey may ladieated vegetable production for on-
farm use (consumption, trade or animal feed) wheetiea Census only reports vegetables
sold. The differences in field crops were in &délihood associated with conflation of

seed crops and pasture land.

4.3: SPATIAL ANALYSIS

Geographic Information Systems (GIS) offer an ideshework for collection, storage,
analysis and display of spatial data. In of it€&lf can be used as a powerful tool to
answer a suite of research questions pertaininggional food production activity in the
Portland metro region. More importantly, GIS sanve as a framework to answer very
specific questions through spatial analysis thatteat the hypotheses specified above.
In particular, GIS is well suited to answer thrgges of questions: what are the site
characteristics and existing conditions for anyegilocation and how do they differ
between different locations; what are the spaigtfitution patterns of actors across the
landscape relative to each other (spatial structurd; what are important distance
measures in terms of estimating transportatiorscastl diffusion of knowledge and
technology (spatial diffusion). | used three measuo test hypothesis 2b — participants
in the new food economy farm smaller plots of laa@, clustered close together and are

close to the urban core.
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The starting point for my analysis was to get adasstanding of where food system
actors currently exist. Specific locations wergigsed to each record in the Clackamas
County producer data set through a process of gdmg. Geo-coding uses site
addresses to map - in geographic space - the dosatif each producer. Once geo-
coded, | performed a series of analyses known pleetory spatial data analysis
(ESDA) to test for measures of spatial distributéonl structure of agricultural producers
in Clackamas County. Distribution refers to thiéugiion of actors away from the urban
core and structure refers to the clustering ofractoth thematic similarities. The spatial

analyses and results are presented in detail ipt€hs|.

To test the spatial representativeness of theldatted for measures of spatial
autocorrelation within the spatial sample relativéow agricultural lands are distributed

throughout the County. These methods are deschibere detail in chapter VI.

4.4: QUALITATIVE ANALYSIS

One of the fundamental themes underlying my hyms®lés that geographic space
constrains the diffusion of innovation and knowle@gcumulation; that innovations for
new sectors are largely an urban process and therdfe emergence of the new food
economy is regional in scale. While | have outlitlee theories that support this
hypothesis, empirical data pertaining to innovatiand knowledge accumulation are
rarely observable. For this reason, | appliedaitative approach in which I interviewed

14 food system actors focusing on producers to gaich understanding of the processes
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of innovation and the sources of knowledge ancetp bBxplain the findings of my spatial

analysis.

My interviews were conducted in the fall of 2012laarly winter of 2014. Through
these semi-structured interviews | presented afsgpen-ended questions leaving room
for as many additional questions as necessaryr friconducting these interviews, |
submitted an application for Human Subjects Reuti@Wwhe Institutional Review Board
and Portland State University and subsequentlyivedgermission to move forward

with the interviews. | drew on these interviewddst differences in the local / global
binary and support my quantitative analyses. ahy line of inquiry was focused on
understanding patterns that had emerged in my gatiwve analysis specific to producers
who participated in local and regional supply ckaifurthermore, | presented a series of
guestions aimed at understanding whether sourdesosfledge, inspiration, and

innovation could be used to describe differencesifa more globalized system.

Additionally, | asked questions about producergkggounds and sources of knowledge
pertaining to not only production efficiencies girdduct innovations but also processes
of sales and marketing. Finally | asked severaktjans pertaining to the meaning of a
“neighbor” and whether “neighbors” were importamproduct or process innovations —
either directly or indirectly. While each intéew did not follow this specific list, | used
it as a framework to conduct my interviews. Thaeagal rubric used as a guideline to

conduct my interviews is presented in appendix C.
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4.4.1: Sample selection

| used a snowball sampling technique (see Thonika®i/) , where | developed a list of
potential interviewees through my professionalspeal, and academic contacts | had
previously made in the local and regional food eystommunity. In addition to
interview questions pertaining to my primary resbarypothesis, | asked that they
provide names and contacts of other potential wigerees who they deemed as
knowledgeable in the subject matter. This techaigehile not intended to derive a
representative sample, is a well-accepted apprioaghalitative research that provides a

means of accessing more impenetrable or hard taifgeocial groupings.

| contacted 16 individual producers from my oridilist, eight of whom agreed to
participate in the research. From these intervi¢wbtained 12 additional names and
contact information (not on my original list), foaf whom agreed to participate in the
research of which | was able to obtain an additisnanames and contact information,
two of whom also agreed. | contacted potentiariiewees via email and if they agreed,
| sent them a letter of consent prior to the in@mw Interviews were conducted in
person or over the telephone. Each interview wesrded and recordings were
subsequently transcribed. | used the transcriptiorboth quantify aspects of the
individual interviewees as well as identify thenspgcific to information flows and
importance of social networks. Data was used eopany qualitative analysis

presented in Chapter VI.
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The resulting data were used to supplement my gaamw: analyses and derive
information pertaining to producers’ perspectiveéprocesses of knowledge

accumulation.

4.5: PARTICIPANT OBSERVATION

In addition to the qualitative interviews, | parpated in two different workshops
attended by experts in local and regional food Bugpains and food systems more
broadly. | attended these meeting as a representtmy place of employment
(Ecotrust). The first meeting was held on Mardf, 22014 and included leaders and
stakeholders in the Oregon business community. nféeting was specific to the
research needs for developing strategies to festamomic clusters specific to food
systems. A key topic of the discussion includexigbtential to foster local and regional
food systems. | contributed input to the meetsk@ring some of my experiences gained
through the research presented here as well asghnmoy experience working in food
systems more broadly. | collected detailed nofeke@meetings paying close attention to
the different aspects of cluster development sirasefor the different sectors.
Information which | gleaned from this meeting wagd to support my synthesis

presented in Chapter VII.

The second meeting was held on April'18014 and included food systems researchers,
food producers, distributors and retailers, inviestmnd representatives from the Oregon
Department of Agriculture. The focus of this wdrkp was specific to food
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infrastructure needs to foster more local and mgiproduction and consumption. Like
the first meeting, | contributed input to the megtisharing some of my experiences
gained through my research presented experiendangan food systems. Topics
included a top-level discussion around the debnif local and regional food systems,
the primary potential future drivers and barriershte system and a deep dive into some
of the infrastructure needs specific to differeadd crops grown here throughout the
State and the Region. | used the information akbthfrom this workshop to help support
my analysis of the differences between the locdlragional and export oriented food
systems as well as to support my analysis of ecandavelop potential of local and

regional food systems presented in Chapter VII.

4.6: DISTRIBUTORS’ AND PROCESSORS’ SURVEYS

In 2012, Clackamas County Business and Economiebpment Division conducted
interviews and administered surveys with 42 unigreeessors, distributors and
institutional purchasers in the region. Includedhe survey were questions specific to
business type, size, revenues, growth plans, peatéiends in the industry, barriers or
challenges to doing business and locational inftionabout origin and final sales of
products. A complete list of questions is listed\ppendix B. | drew on the survey to
support my description of the complexities andritdenections between the local and

regional system and the export oriented system.
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Additionally, | drew on a set of interviews of regially based distributors conducted by
Ecotrust in the summer of 2013. The data includeztviews with seven distributors
that represent the majority of intermediated l@a regional food products in the
region. These data included questions more focasdte local procurement and
logistics including, proportions, barriers and dogisits, seasonality and perceived
growth opportunities. Like the Clackamas Countgtibutors and Processors dataset, |
drew on this survey to support my description @f tbmplexities and interconnections
between the local and regional system and the expiented system as well as to define

some of the barriers to fostering local and rediémad systems presented in chapter VII.

4.7: SUPPLEMENTAL SECONDARY DATA

As mentioned above, throughout this dissertatidrelv from a wide array of secondary
data and academic literature and research. Segoddia included digital data
downloaded or otherwise obtained from a varietgafrces including: the USDA,
National Agricultural Statistics Service (NASS) Z00ensus of Agriculture as well as
historic Censes (1910-2007); the Metro RegionaldLirfiormation System parcel
boundary data (2010), data from the U.S. Buredtcohomic Analysis (2012) and from
the U.S. Bureau of Census (2010). | have drawnilyflaom the U.S. NASS Census of
Agriculture. | provide additional detail of thedata, and process steps in the next
section. Detailed metadata specific to each obther data listed sets can be found

through the websites listed in the references@edi this chapter.
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4.7.1: USDA Census of Agriculture

The United States Department of Agriculture (USDXtional Agricultural Statistics
Service (NASS) conducts an Agricultural Census efige years. The Census provides
a detailed picture of U.S. farms and ranches aagé&ople who operate them. It is the
only source of uniform, comprehensive agricultutata for every state and county in the
United States. For this research, | drew fromanistcenses dating back to 1910, as well
as the 2002 and 2007 censes to verify the reprseiess of the Clackamas County
producers dataset (above) and to perform inferestialysis pertaining to the influence
of urban areas on agriculture over time includiagets of farm size and off-farm
employment and descriptive analysis specific tadewariety of agricultural

characteristics both nationally, in Clackamas Cpamd in the Three County Region.

The statistical census data are summarized abinaty, state, and U.S. levels and are
available in a digital format (for recent yearghilistoric data required scanning digital
archives and hand entering data into a spreadsbega specific to any single attribute
was rarely available throughout all censes. Funtloee, collection and or recording
processes would sometimes change for a given @atitrfibom one census to the next. As
such, | had to make assumptions about some ointlgeseries attributes used in various
analyses. Specifically, | had to reconcile differe in reporting over time for off-farm

employment, crop categories and farm sizes. Eathest is briefly described below.
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Data pertaining to off-farm employment used in Gbaj/| was not recorded prior to the
1949 census. From 1949 to 1964 data was recosiédigh other income of family
exceeding the value of farm products sold”; in 1853969, this attribute was recorded
as: “farms reporting off-farm work of 100 days oom”; in 1974 and 1978 it was
reported as: “farm operators reporting days of waiféarm” which included categories
for 100-199 days as well as 200 or more days.th&se censes, data was also recorded
for “principal occupation”; in1982 through 1997 tatribute was recorded as: “operators
by principal operation” and starting in the 2002%&s it was reported as: “primary
occupation” which included two categories, oneffmming, and the other for “other”.
Given that the 1974 and 1978 data included atembtdr both the number of days of off
farm work that matched prior censes and “princqgaeupation” which matched (to some
degree subsequent censes) and the number of fepmgsing more than 100 days of
work coming from off the farm and the principle apation being “other” were roughly
equivalent, | made the assumption that | could teaah of the reportings from the

different censes as the same variable.
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CHAPTER V: ANALYSIS OF SPATIAL DISTRIBUTION AND
STRUCTURE OF FOOD PRODUCERS.

5.1: INTRODUCTION

In this chapter | use a series of spatial analisésst hypothesis 2c: food producers
participating in the new food economy farm smatlierts of land, are clustered close
together and are close to the urban core. Thisthgges directly stems from theoretical
constructs presented by a wide array of disciplir@secifically, drawing from the
industry lifecycle literature, | posit that becalseal and regional food producers are
participating in a younger economic sector (as mlesd in Chapter I), they will be more
active in product innovations that are fosteredithanization economies relative to non-
local producers. The concept of urbanization enues is directly related to aspects of

agglomeration that can be quantified through spatialyses.

Determinants of agglomeration have been undersaaddvell-studied for over a century
(see chapter II) and numerous theoretical and érapstudies have been carried out to
analyze the extent of spatial agglomeration ofvéds for a variety of industries (see.
Fujita and Thisse, 2001 and Rosenthal and Str&@gel for theoretical and empirical
examples respectively). Presence of agglomerédimes are revealed through both the
spatial distribution and the spatial structureioh$ in geographic spatfand while
multiple methods have been proposed for measunmgégree of agglomeration for

different regions and industries, the tendencyoél and regional food producers to

18 use the terms distribution and structure pre=ebly Audretsch and Feldman (2003) to refer to the
distribution of firms away from the urban core freximity of firms to each other respectively.
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cluster has received little research attentionlasginot undergone rigorous statistical
analysis (Boys and Hughes, 2013). For my analyaesd Geographic Information
Systems (GIS) and spatial statistics to measursgatal distribution (distance to the

urban core) and structure (spatial clusteringpofifproducers in Clackamas County.

In the following section (5.2) | first give a dd&ad description of the data used
throughout this chapter and the steps in whictepared the data for spatial analysis. In
section 5.3, | present the different methods foasneing agglomeration and discuss the
rationale for choosing the Moran’s Index as my @nefd approach. Next, in sections
5.3.1 through 5.3.4, | describe a three-stage agbrto quantifying the presence of
spatial clusters and test for spurious clusterffeces. In section 5.4, | quantify the
differences between local and non-local food predsiin terms of aspects of spatial
distribution measured as proximity to the urbaredmefore turning to an analysis of the
differences in firm size between local and nonddoad producers in section 5.5. In

section 5.6, | conclude with a discussion of thplioations of my analyses.

5.2: DATA

The Clackamas County agricultural producers’ dataggesents responses from 1,009
individuals (see chapter Il for a detailed desonip of the dataset, collection
methodology and representativeness). Testing faisores of spatial distribution and

structure required spatially explicit observatiovith enough information to differentiate
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the populations of local exclusive and non-locahitfied in the last chaptér Of the
1,008 observations, only 491 provided useable addseand an additional 37 provided
names or business names that could be comparatsatfae Clackamas County
Assessor’s records to identify probable addresbesrder to get the data into a
Geographic Information System for analysis, the@des geocoded. | created a local
Clackamas County Address Locator using addressotiéid@ned from the Regional Land
Information System (RLIS) - the Metro regional goveent’s dataset. | then edited the
address fields and standardized all records torerteke maximum number of addresses
was correctly matched using the geocoding engiaeh Eecord was validated using
additional mapping sources. When aerial validasioowed a non-agricultural land use
the record was removed from the analysis. All resients who had duplicate entries in
the table were also removed. However, duplicates waintained whenever there were
different addresses identified indicating that omaer farms multiple agricultural land

parcels.

The geocoder identifies a point along a streeterduhen associated the GIS point with a
parcel polygon derived from the Clackamas Countyeasor’s office taxlot dataset.
Survey and tabular attributes were maintained iowtput GIS data layer. The
geocoding process resulted in a total of 631 panmeglresenting 313 of the 528
respondents with useable addresses or names with wbuld be used for matching to

locations. | then compared the remaining 215 esitaigainst the County Assessor’s

" For the purposes of this analysis, local non-esitckiwas grouped with non-local.
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taxlot database on a record-by-record basis taeénssi robust a dataset as possible. An
additional 155 survey respondents were mapped #alditional 273 parcels resulting in
a total of 904 parcels representing 468 responddris represented slightly more than

11.7% of the County’s 3,989 producefs.

Because many land owners hold adjacent propeaiwsthese adjacencies would result
in spurious measures of agglomeration, it was rsacggo dissolve boundaries of
adjacent parcels with the same owner. Within tHg, Gused an automated tool that
merged these adjacent properties based on the swasre found within the County
Assessors database, resulting in a total of 682gpols. Many property owners however
are listed with slightly different names (e.g. bathLast, First, Middle initial and Last,
First initial) therefore | conducted an extensigeiew the assessors database on a
property by property basis to ensure that adjagelygons did not belong to the same
owner. When | found adjacent polygons that obuiphslonged to the same owner but
had slightly different spellings of the names,dnstardized the name and re-ran the GIS

process to merge the polygons.

| created unique spatial datasets for testing mieasaf both spatial structure as well as
spatial distribution for a wide number of variabl&sese were created by selecting cases
where and individual answered the question spetftbe variable under consideration.

For example, to test for clustering of local foadducers, | first selected only those

18 USDA, NASS 2007 Census of Agriculture
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respondents who answered the question of the galuigreocus of food sales. A new
spatial data set was then created from this selecflable 5.1 shows the variables of
interest and the number of records / polygons @ssatwith each respective spatial data

set.

Table 5.1: Sample size for spatial variables carsid

Number of Answered yes to
Spatial Dataset Variable of interest polygons* variable of interest
All agricultural parcels In sample 8,251 569
Geography of product Local producer 400 198
Food production Food producer* 493 232
Geography of food Local food producer 232 114
Geography of interest Future local 267 150
Type of product Produce producer*** 493 65
Type of product Vegetable producer***4 493 30

*parcels of contiguous ownership represented as a single polygon

**at least 10% of income comes from food production (not including livestock feed)
**at least 25% of income that comes from berries, fruits and nuts or vegetables
***at least 25% of income that comes from vegetables

The table represents the different sample sizediff@rent analyses. For example, 400
respondents could be mapped AND answered the quesiecific to geography. Of

these, 198 said they marketed their products eixelysthrough local channels.

5.3: ANALYSIS OF SPATIAL CLUSTERS TO TEST FOR THE PRESENCE OF
AGGLOMERATION

My analysis focuses on to what degree firms clusééween the two sectors and at what
scale these clusters unfold. While numerous dauiions have been made to measure

agglomeration, there is no general agreement oaoritegia that a measure of
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agglomeration should satisfy (Guillain and Gall®20see also Combes and Overman,
2004; Bertinelli and Decrop, 2005). Furthermorerdhton and Overman (2002) argued
that measurements of spatial agglomeration shdjlde comparable across industries;
2) control for overall agglomeration trends acrioskistries; 3) separate spatial
concentration from industrial concentration; 4)undiased with respect to the degree of
spatial aggregation and; 5) admit a clear stasisfignificance test. In addition they
argue that effective agglomeration indices mustpfactical reasons, be computable in
closed-form from accessible data and that an imslaknost meaningless if it is not

justified by a suitable model.

Guillain and Gallo (2007) argue that measuringigpagglomeration of economic
activities in a meaningful way requires: first,@raluation of both the concentration of
activities and their location patterns; secondassessment of the statistical significance
of these agglomerations; and third, must accoupli@ty for the spatial dimension of
the data. My selection of a modeling process toeggoaid particular attention to these

criteria.

There are two classes of models that have emehgédrte used to measure
agglomeration: discrete-space indices and inditekistering based on distance density
measurements, which are independent of politicahbaries or other arbitrary units of
analysis (Lafourcade et.al. 2007). Continuouszsgaeasurements - while difficult to

interpret and very difficult to calculate with acside data — are based on absolute
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distance measurements, independent of spatiatizeiiand hence they are not prone to
the spurious correlations which arise during thgragation processes in the discrete-

space models.

Having the benefit of a robust dataset, with a vaday of location specific variables, |
applied a continuous-space approach. A numbermdfragous-space, statistical indices
have been developed. Among such indicators arsté#tistics proposed by Cliff and Ord
(1981), Getis and Ord (1992), Geary’s C (1954Moran (1950). Following Guillain
and Gallo’s approach (2007), | draw on measurdmtif Local and Global spatial
autocorrelation to quantify the degree of clusggragglomeration and the structure of
dispersion between the two segments of produddksprocess followed a three-stage
analysis. This three-stage analysis required thelitions of previous stages met before

subsequent measures could be tested.

Global spatial autocorrelation can be defined asctiincidence of value similarity with
locational similarity across the study region (Ainsévarga, & Acs, 2000). Positive
spatial autocorrelation occurs when high or lowuealof a random variable tend to
cluster (agglomerate) in space. For this analyggelMoran’s Index as my primary
method for measuring global spatial autocorrelatamwell as a derivative for measuring
local spatial autocorrelation) because of it bdioth a well-accepted standard as well as

fairly intuitive to interpret.
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The Moran's formula is given by:

=1 (equation 5.1)
Wherey; is a measure of activity in locatioexpressed as the deviation of an attribute
for featurei from its meanx; —X), wi; is the spatial weight between featundj, M is

equal to the total number of features &tk the aggregate of all the spatial weights:

SO:Z ZVVU

i=1 j=1 .
‘equation 5.2)

The Moran'd is the correlation coefficient betwegrand its neighbors' counterparts that
enables the detection of departures from spatmlomness and to determine whether
neighboring areas are more similar than would lpeeted under a purely random spatial
distribution (Lafourcade et.al. 2007). | use therlh’sl (and derivatives of) to test three
primary but different aspects of spatial distribatin the Clackamas County Producers’
dataset. First, | look at the sample itself, ttedaine if there is any spatial sample bias.
If there appears to be significant - and a larggeke of positive — global spatial

autocorrelation, subsequent measures could bectubjthe underlying spatial bias of
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the sample itself. Second, | use Mordnts test for clustering of local exclusive vs. non-
local producers (as well as a series of other kbasato rule out their influence on any
resulting clustering) and finally, | used a locaasure of spatial autocorrelation
proposed by Anselin (1995) known as Anselin’s Lddakan’s to test the significance of
specific clusters to determine if local clusters anore significant and therefore prevalent

across the landscape.

Like the Moran’dl, a local index of spatial autocorrelation (LISAgasures clustering as
a function of distance and the distribution of \eswf interest. Unlike the Moran’s
however, a LISA allows for the identification ofclation specific similarities. A LISA
allows for the decomposition of global indicatougls as Moran’s into the contribution

of each individual observation (Anselin 1995) ahdst meeting Guillain and Gallo’s
criteria that the analysis account explicitly foetspatial dimension of the data. Like the
Moran’s| the LISA also returns specific statistics whiclowl for the interpretation of

the magnitude in addition to the significance afdiclustering. This has advantages of
the Getis-Ord approach in that the Getis-Ord idiestiocal clusters but does not return a

statistical measure that can be used to interpeesignificance of the cluster itself.

A LISA can actually use any number of statistic@asures of spatial autocorrelation.

Anselin (1995) describes a LISA as any statistat;th) for each observation gives an

indication of the extent of significant spatial &ering of similar values around that
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observation and; 2) the sum of LISA’s for all ohsdions is proportional to a global

indicator of spatial association.

Anselin’s Local Moran’s is given as:

_F _
SZ jzzl;,)i/vi’j (xj_)()

1

=2

1

(equation 5.3)

Wherex; is the value of an attribute for featuréXar is the mean value of the
corresponding attribute for all features; is the spatial weight between featuend]

and;

i(x/’_‘)—()z —
L - X?

! n-1

(equation 5.4)
With n equal to the total number of features.

Both the Moran’d and Anselin’s Local Moran’s draws on BxM spatial weights
matrix W, as the matrix whose generic elements the relative weight of locatidrfor
locationi andw;; = O (Lafourcade et.al. 2007). Definitionwsf can rely on a number of
different approaches to identifying neighbors amo$pmity. Since weights matrices are

used to create spatial lags that average neighbwalues, the choice of how to construct
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the weights matrix will determine which neighborwvejues will be averaged. This
leaves the model results sensitive to conceptuadizanethods for the weights matrix.
This definition of neighbor (or what the analystans by “close”) is a fundamental
criterion in assessing spatial autocorrelation, @ar@ must be taken in identifying an
appropriate means of defining the spatial weighasrim both in terms of the

conceptualization of the model and any threshadtadices that might be used.

Consequently, the different means of this definiadso affords the opportunity to
measure different aspects of spatial autocorrelgiertaining to the same dataset. | will

return to this concept in my discussion of the itssu

Through informational interviews (see chapter Wigst producers indicated that the
concept of a neighbor holds constant for a fixedghold and then diminishes with
distance after that threshold. All neighbors witthis threshold distance exert the same
influence. Therefore | used a conceptualizatiothiwe known as the “zone of
indifference” where features within the specifiedical distance of a target feature
receive an equal weight in terms of how they inflceecomputations for that feature.
Once the critical distance is exceeded, weightd the influence a neighboring feature
has on the target feature) diminish with distamt@wvever, given the sensitivity of the
analyses to the conceptualization method, | peréariests to insure results were not

influenced by the method selected.
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To test the sensitivity of the conceptualizatiorttme, | evaluated the Moranl using
both inverse distance and inverse squared dis{@ameeldition to the zone «
indifference) conceptualization methods constraimgéquivalent anvarying thresholc
distances. The tests were performed using thé Aoxa-local variable as described
the Stage Il analysis below. While the differenisetveen the respective indices
substantial, the trend of each (in terms of thpesi@latie to the change in the distar
threshold) remains equivalent between the thredoadst Figure 5.1 represents
comparison of the three different conceptualizatr@thods over variable threshc

distances.

Differences between conceptualization methods
for testing spatial autocorrelation of local and non-local producers

0.45

025
-E'—\ mmmm7one of indifference
0.2
\ inverse distance
0.15
\ / inverse distance squared
01

0.05

Moran's |

2630 5260 10520 15730 21040 no threshold
Threshold distance (feet)

Figure 5.1: Differences between conceptiation methods for testing spat
autocorrelation

The sensitivity analysis does not necessarilyuglihat one method is more desire

than another rather, interpretation of the magmitofithe Index should be conside
118



relative to measures using the same conceptualizatethod (for each stage of the
analysis) and should not be considered withoutuasan of the significance (as
measured by the Z-score). Considering these setieg, | now turn to the three-stage

analysis.

5.3.1: Stage I: Using Moran’s | to test spatial bia in the sample

For exploring the distribution of the sample, | maed spatial autocorrelation using a
zone of indifference conceptualization method a&ciied above. | parameterized my
analysis by testing a range of values resultingftbe threshold parameter through this
range. | measured Moran'sit 2, 1, 2 and 3 miles. These measures wereaeleased
on conversations with producers who generally thoof their neighbors as people
within a three mile threshold. | developed a spatieights matrix based on the
neighbors of focal parcels where each neighborimwitie threshold distance was given
an equal weight and the parcels outside of thisstiwld were given a weight that
diminished with distance. Further, as proposed bgelin (1988), the weights matrix was
row-standardized so that each row was divided bysthm of the row elements. This
mitigated the effects of parcel size on the analy3ihe measure was calculated for a
variable that represented whether any given pavaslwithin the sample. All sampled
parcels were attributed with a value of one andsampled parcels (zoned agricultural)
with a value of zero. Table 5.2 shows the resofithe analysis for each distance

threshold.
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Table 5.2: Moran’s | at different distance thresisdior Stage | analysis

Distance Moran's | Z-score P-value

1/2 mile 0.033977 7.1673 <0.001
1 mile 0.01692 6.7232 < 0.001
2 miles 0.00589 45268 <0.001
3 miles 0.00476 5.4018 <0.001

While the magnitude of the Index is quite smaltl{gating relatively little clustering of
the sample) the measure for each distance threshwigins significant. This indicates
that a small number of parcels were significantystered, resulting in a small but
significant global measure. This does not necédgsaean that subsequent analyses
(stage Il and stage IllI) will result in spuriousigtiering; rather the attributes of the
observations that are leading to the significalmceefch variable must be evaluated
relative to parcels that are leading to the sigatiice of the clustering of the sample. |
used the local measure of spatial autocorrelatestiibed above (Anselin Local
Moran’s) to first identify the nature of the spas#&ructure of the clustering to which
subsequent measures could then be compared.ufsvaf a given attribute are found
more commonly than others within the set of obs#rna that lead to the significance
measure of the sample, then clustering measurdd ofact be attributed to an
underlying spatial bias of the sample itself ratiian the explicit variable being tested.
Figure 5.2 shows the location of respondents (iaddpnt of their characteristics) that

were significantly clustered close together.
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Figure 5.2: Map of locally significant clusters kit the spatial sample

| found a total of 186 of the 569 polygons of taeple (roughly 33%) to be part of a
significant cluster of respondents using the Amskbcal Moran’s with the zone of
indifference conceptualization method and a tweerthkreshold. Of these, 148
answered the question pertaining to the geograptheo product sales and roughly %2 of
these were local exclusive (76). Of the polygdrad tvere found to be significantly
clustered and answered the geography related qoesttere was no significant
difference between those that answered the queasidocal exclusive and those that
answered either non-local or local non-exclusjfg) = 0.322, p > 0.1). Although this
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measure alone does not rule out the possibiligpatial sample bias, if there was a
significant difference between the two categoriles,subsequent analyses — and results
thereof — would be highly suspect. Table 5.3 shihesnumber of polygons for each
variable that were coincident with those that wetend as leading to significant

clustering of the sample.

Table 5.3: Proportion of variables within signifitdocal sample clusters

Variable Total * % of polygons | yes no

sample 186 32.7% ng na
local producers 148 37.0% 16 12
food producer 175 35.5% 78 97
local food producers 72 31.0% 40 B2
future local 102 38.2% P ap

produce 175 35.5% 16 159
vegetables 17% 35.5% 8 167

*the total number of polygons that answered thestjoe specific to the variable that were found with

locally significant clusters exhibited by the saepl

5.3.2: Stage Il: Measuring intra-sample spatial audcorrelation using Moran’s |

Next, | defined the degree of clustering preserragriocal and non-local food producers
in the sample. To do so, | removed from the amalywse parcels that were not
sampled. The analysis then differs from the staaygalysis in that | attempted to detect
whether clustering is occurring among the diffetgpes of food producers across a
sparsely populated sample. In this case, | madessmmption that the distribution and
density of the sample is representative of theitigion and density of the population as
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supported by the relatively small indices foundhirthe stage | analysis. Because the
sample is non-contiguous in nature however, thexg mot be enough observations to
identify clustering within smaller threshold distas. Regardless, | performed the

analysis at the same threshold intervals usedaiistidige | analysis.

Like the difference between sampled and non-sanpaeckls in the stage | analysis, the
parcels within the sample were differentiated betwiecal and non-local with a one and
zero respectively. Once non-sampled parcels weneved, the absolute condition of
every neighbor was definable and therefore anyctldeclustering can be attributed to
the data itself, given consideration of possiblemeous phenomena such as the

clustering of the sample.

As mentioned above, the weights matrix was deflveesbd on a zone of indifference
relationship between a focal parcel and all ohéghbors, constrained by threshold
distances of one half, one, two, and three milesdaminishing weight with distance past
this threshold distance. Therefore, every neighiathin the threshold distance of the
focal property was assigned an equal weight reptegpan equivalent conceptual
influence on the focal property regardless of pasize or proximity. As in the Stage |
analysis the weights matrix was row-standardizd@ble 5.4 reports the Morar’sthe

z-score and significance (p-value) for all foodquoers for each threshold distance.
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Table 5.4: Spatial autocorrelation of food prodscardifferent distance thresholds

Distance threshold Moran's | z-score p-value
1/2 mile 0.34884 5.5948 <0.001
1 mile 0.33406 5.3301 < 0.001
2 miles 0.27627 6.353P2 <0.001
3 miles 0.19943 5.9944 <0.001

The stage Il analysis indicated that there wasamgtand significant amount of
clustering among the local and non-local food poais across the study region.
Furthermore, the magnitude of the Index at eadaiie threshold was significantly
greater than the clustering exhibited by the sampticating that while some sample
bias may have influenced the results, it does xjolaen all of the clustering exhibited.
To illustrate this point, | removed the polygonattivere identified as being part of a
significant cluster within the sample and re-ram skage Il analysis on the remaining
polygons in the local food data set (192 polygdas}he one mile threshold. While the
resulting Index decreased it remained significart@.2123, p < 0.001). This
subsequent analysis, however, was only conductadsess the degree of uncertainty

introduced by the sample bias to the original messaxpressed in table 6.4.

5.3.3: Stage llI: Evaluating clustering of local an non-local producers

The stage Il analysis was used to determine sphsirlbution of local and non-local

food producers at the global scale but tells de ldf the spatial structure at the local
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scale. That is, the stage Il results showed tligtering exhibited by the spatial
distribution of local and non-local producers wagmgicantly greater than the clustering
exhibited by the sample itself (stage | analysa)whether this clustering is a result of
the clustering of the local producers themselves@mnpared to the possibility of the

non-local producers clustering).

To test the degree of clustering within the twdetégnt segments, | employed a local
index of spatial autocorrelation (Anselin local Mors) as described above. Using the
same distance thresholds of one half, one, twdlae@ miles and the zone of
indifference conceptualization method where thkierice on the focal polygon is equal
to the distance threshold and diminishes with distgpast the threshold, | evaluated the
significance of local clusters specific to the proer categories (local v. non-local). The
LISA identifies those polygons that are found watkiach significant cluster (local cluster
v. non-local cluster). Figure 5.3 and Figure $hdwg these clusters for the one half and

three-mile threshold distances respectively.
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Figure 5.3: Map of locally significant clustersngia ¥2 mile distance threshold

The maps demonstrate the sensitivity of the Index threshold distance but also indicate

how the underlying forces of agglomeration may taélkel at different scales. | will

address this concept in a later section.
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Figure 5.4: Map of locally significant clustersngia three mile distance threshold

| performed a series of group tests (Chi-squaregami threshold distance to determine
whether differences in clustering were significabtcal food producers were
significantly more likely to cluster at the lowéréshold distances but there was no
significant difference between the clustering afdlband non-local producers at the larger
threshold distances. Table 5.5 shows the propodieach segment that was found

within significant local clusters and the differenests at each distance threshold.
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Table 5.5: Clustering differences of local and mhacel food producers at different
distance thresholds

Distance threshold Local non-locat Chi-square | p-value|  SighRif
1/2 mile 29.8% 10.2% 14.00 <0.001 ekl

1 mile 23.7% 12.7% 471 <0.05 *

2 mile 23.7% 23.7% 6.37E-05 >.1

3 mile 28.1% 28.1% 0.01p >.1

1) Proportion of segment found in local cluster
2) Signif. codes: 0 “***' 0.001 “** 0.01 ** 0.05"." 0.1

5.3.4: Testing for erroneous cluster effects

While clustering is present and more significanbamthe local producers at the smaller
distance thresholds, this may not necessarily teeitly attributed to second nature, non-
pecuniary forces of agglomeration such as knowlegéovers. Rather, clustering may
occur through other forces such as first natursesie.g. factor endowments expressed
as the location of specific growing conditions teapport activities that are more likely
to be local or path dependent sources such asigagolicies or phenomena that
promote the co-location of activities e.g. smalige¢s tend to be clustered together).
While this latter effect directly supports my hypesis (and corroborates the results
identified in section 6.5 of this last chapter)tthators participating in the local and
regional sector are more likely to be smaller (pek for smaller parcels), the spurious
clustering that would result may be misinterpret&d.test for these potential causes of
clustering, | applied both the stage Il and stdbanalysis on the data for both my
sampled data set as well as the larger, taxlotafedtl agricultural producers in the

County.
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First, nature forces of agglomeration include atpetfactor endowments. In the case
of agricultural production, these include enviromta¢ conditions for growing specific
types of crops. Depending on soil and micro-clenainditions, agricultural lands in
Clackamas County are capable of growing a widegarigrop types. Furthermore,
these types of conditions often exhibit spatiakhmgeneity across the landscape, varying
only a small amount with distance. The main issuging from this phenomenon is that
because of the homogenous spatial dispersion afoemrental factors that affect the
types of crops and their productivity, clusteriroglel be associated with specific crop
types. As identified in my last chapter, localguwoers are more likely to produce
vegetables than non-local producers; thereforeglirstering of vegetable growers might
influence the clustering seen among the local preds To test for this, | performed the
stage Il and stage Ill analyses on a binary atteihat identified units as vegetable

producing.

| found moderate but significant clustering at ¢fhabal scale (1 =.132,z =3.66, p < -
0.001) of vegetable producers. Using the staganidlysis | found 17 of the 495
respondents who answered the product question thapped to be part of a significant
local cluster of vegetable producers at the one-ghstance threshold. Of these, four

were local exclusive and only one of those was douarthe local exclusive cluster.
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| performed both the stage Il and stage Il analgsi polygon size (merged parcels of the
same owner) to determine if the clustering exhib@eong the local food producers was
an effect of parcel size. Row standardization &regles spurious significance of
clustering because of parcel size, however,; if garof the same size are found to cluster
(i.e. smaller parcels are clustered close togetherglustering of the local producers may
be a result of the parcel clustering rather thanhypothesized" nature causes. For the
sample, | found only nominal but significant clugtg using the Global Moranls(l =
0.082,Z=2.629p < 0.01) and a total of nine units as identifiedasg part of a
significant local cluster of either large or snyablygons (stage Ill analysis). Of these
polygons, eight were associated with the clusteoingrger units and only one
associated with smaller parcels. Furthermore, tmbyof the nine units were identified
as participating in local and regional supply cealmoth associated with large unit
clusters. This indicated that the clustering foantbng the local food producers was not

an artifact of the clustering of parcel sizes.

Evaluation of clustering of parcel sizes for altiagltural taxlots in the County yielded
dramatically different results, however. | foudder degree of significant clustering
using the Global Moran’s(l = 0.383,Z=8.241,p < 0.001). A total of twenty-eight of
these units were identified as being part of aiicgant local cluster of either large or
small polygons (stage Ill analysis). Of these golys, fourteen were associated with the
clustering of smaller units and eight of thesesuniéere identified as participating in local

and regional supply chains.
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These seemingly contradictory findings actuallyicgated that the sample may not be
robust enough in size to evaluate local measurepatfal autocorrelation at the smaller
scales. That is, because my dataset is a samile tdrger population, below a certain
threshold distance, the number of parcels may dbenall to accurately predict the
measure. To test this point, | developed an autednaodel to randomly select samples
of decreasing sizes and test the degree of loagib$autocorrelation after each iteration
on various distance thresholds. For each sampdeiteiration, 10 sets of sample random
samples were compared. Results showed that tipegpian of units that were classified
as being part of either a high or low value lodabters (i.e. high values were clustered
together or low values were clustered togetherjedaacross distance thresholds but this
variation remained consistent after each iteratiotil the sample size dropped below
500, at which point the half mile distance threghmtgan to produce inconsistent results
(expressed by the standard deviation across aafifples). Below a sample size of 200,
both the one-half mile and one mile distance thokshproduced inconsistent results.
Figure 5.5 shows the relative stability of the ainste threshold measures across a range

of sample sizes.
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Figure 5.5 Influence of sample se on the stability of distance threshc

The results tell us that given our small sample §282) of respondents who prodt
food and answered the geogra-specific question(s) that could be mapped, resdl
the local indicator of spatial autocoiation cannot be trusted under the one 1
threshold as the sample is too sparse to accuredplyire the degree of heterogeneit

such small scales.

5.4: SPATIAL DISTRIB UTION

Proximity to urban areas is an essential compoindmisiness planning for product
participating in local and regional food supply icisato a large degree because the u
core is the primary location of their market. PBubducers benefit from urbization
economies as well. For example, Valente (1996)dabhat innovativeness of Brazili:
farmers was directly related to the number of tthpsy took to the closest major city.

addition to key factors such as transportationscassociated witboth forward anc
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backward linkages in the supply chain or accessdrkets, diffusion effects of
knowledge may also play a key role not only in tmradecisions but also business
success. As such, | used a distance measurelizamifferences in distance to the
urban core across food producers in the differegirgents (local and non-local) as a
means to understand the potential benefits fromanidation economies, and how those
may be realized differently than producers paréitim in export oriented supply chains.
The analysis was conducted to test hypothesis @aveuld expect local and regional
food producers to be closer to the urban core thein outward facing export oriented

counterparts.

For my distance measure | created a cost surfesslmmn a weighted road distance to all
locations in the study region. The surface wasutated by creation of a least cost-
distance function within a GIS. The cost-distafgection is a raster approach based on
the node/link cell representation used in grapbmheEvery link is assigned a value that
represents an impedance to move between nodesteeiigh the distance between the
nodes. The least cost-distance is determineddgdmbination of connected links with
the lowest sum from any given node to a specif@dee node. In this case, the
impedance was derived from the cost surface reptegdy transportation networks,
weighted by the type of network present at anymieeation (e.g. freeways represent a
smaller impedance than surface streets). Tablstm®é/s the impedance value used for

each road type.
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Table 5.6: Impedance values assigned to road types

Road type Surface weight
Freeway 1
Highway or major arterial 2
Arterial 4
Feeder / surface street 6

The impedance value was used as a multiplier ictise surface analysis, so every grid
cell along the road network contained the valuthefminimum distance along the
network back to the urban core, multiplied by tbensof impedance values. The urban
core was identified as those neighborhoods with lagbopulation density of at least 13
people per acre and a land use diversity index#§1§ All neighborhoods selected had
to be contiguous with the downtown neighborhoodbl& 5.7 shows the neighborhoods

selected as part of the urban core.

9 Land use diversity index derived from the EPA srgaowth database
(http://lwww.epa.gov/smartgrowth/smartlocationdatabhtm)
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Table 5.7: Urban core neighborhoods

Name Area (sq miles)
OVERLOOK 3.18
BOISE 0.43
ELIOT 0.84
IRVINGTON 0.65
SABIN-IRVINGTON 0.11
ALAMEDA-IRVINGTON 0.11
NORTHWEST DISTRICT 1.34
GRANT PARK 0.46
PEARL 0.45
HOLLYWOOD 0.18
LLOYD DISTRICT 0.51
SULLIVAN'S GULCH 0.32
LAURELHURST 0.67
KERNS 0.83
OLD TOWN/ CHINATOWN 0.28
GOOSE HOLLOW 0.34
BUCKMAN 1.15
DOWNTOWN 0.94
GOOSE HOLLOW/SOUTHWEST HILLS 0.08
SUNNYSIDE 0.60
HOSFORD-ABERNATHY 1.30
RICHMOND 1.27
CORBETT/TERWILLIGER/LAIR HILL 1.70
BROOKLYN 1.72

| then developed an automated routine using thegMest routing API that returns
estimated travel times between two points. | éebd a set of “to” and “from”

coordinate pairs to the routing engine to derigammple of estimated times from spatially
random locations outside of the urban core6@0). Because an output of the cost-
distance algorithm is a surface identifying theselt (in cost-distance terms) source cell

(the urban core) to every given cell in the surfda®uld match the sampled locations to
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the closest (in cost-distance terms) location atblegedge of the urban core. |then
estimated the relationship between the cost-distaaties and the travel times using
Ordinary Least Squares simple regression (Rz =31B9The resulting coefficient was
used to predict travel times (in minutes when tiiageby automobile) across the entire
cost surface. The output was a continuous sudatravel time estimates that could be
calculated for every parcel in my producer’s datagle. This approach yielded results
that are more accurate than using zonally aggrddedeel times (e.g. traffic analysis
zones) as zones in rural areas tend to be largethanefore subject to well-known issues
pertaining to the modifiable areal unit problem é@ghaw, 1984). Figure 5.6 shows

estimated travel times for the study area.
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Figure 5.6: Map of travel times to the urban core
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| then calculated average travel time for eachglancthe sample and stratified by
segment (local vs. non-local). | performed a oragrvanalysis of variance to test
whether there was a difference in the mean distenttee urban core for local exclusive
and non-local food producers. As expected, locadlpcers were found to be closer in
terms of time-distance to the urban core (M = 3%33utes) compared to non-local
producers (M = 41.732 minutes). Results indicated these means differed

significantly, F(1,484) = 65.99, p <.001.

5.5: SIZE OF FIRM

For agricultural producers, acres under produdi@highly correlated with agricultural
output (Dimitri et. al., 2005), a measure of sitzéiron. Using the producers’ survey, 547
respondents answered the question pertaining &s atiactive production and of these
415 answered the question(s) pertaining to geograpl expected, local producers were
found to have far fewer acres under production (8564 acres) compared to non-local
producers (M = 107.51 acres). Results of a oneAM@VA indicated that these means

differed significantly, F(1,413) = 14.47, p < .001.

5.6: DISCUSSION

My results show that local and regional food pragadn Clackamas County are more
likely to cluster at smaller scales (1 mile), avarfd significantly closer to the urban core

and tend to have less acres under production. eTiimedings directly support my
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hypotheses 2b: “We would expect the new food se¢otbe dominated by smaller actors
clustered close together and close to the urbaa’ddowever, | was only able to
indirectly control for size of operation in my aysik of spatial structure (clustering) and
was unable to account for the effects of proxinutyhe urban core on parcel size.
Specifically, one would expect a significant degnéendogeneity pertaining to the
causal relationship between proximity to the urbare and parcel size. An analysis of
the relationship between parcel size and distamteet urban core for the Portland Metro
region yielded an extremely high correlatiorf €R0.891 - see appendix D). That is,
parcel size is directly related to proximity to timdan cor& and would need to be
controlled for using an instrumental variable. Hoem data was unavailable to derive a
meaningful instrumental variable to estimate thpant of proximity to urban core on

parcel size.

Likewise, it is highly likely that similar endogeaheissues pertain to the influence of
both proximity to the urban core and parcel sizéhenspatial structure (clustering) of the
data as spatial distribution and structure arelfigbrrelated in the regional context. So
while | can say that local and regional produceesnaore likely to be clustered on
smaller parcels close to the urban core, | canestmibe the independent influence each

of these variables has on the outcome (i.e. lacaba-local producer).

? This is directly related to the Von Thunen'’s isethstate theory and the concept of land rentsivelto
central cities: By extension, smaller parcel sizédsbe associated with higher land rents.

138



Furthermore, it is impossible to derive from theéada meaningful way to explain the
causes of the resulting distribution and structudfer example, the difference in the
spatial distribution of local and non-local prodigcenay very well be exclusively related
to the economic motivation of the actors to redwaasport costs (local and regional food
producer’s markets are in the urban core wherepsrerriented producers might be
more interested in locating close to transportatietworks, processing facilities or
distribution centers often of which are locatedsalg the urban core). However, while
this in all likelihood is a significant motivatidrehind the distribution patterns of the
local and regional producers it does not preclii@sd producers from benefiting from

urbanization economies that are different thamthelocal producers.

Furthermore, reduction of transportation costs dmg¢sxplain the variation in the
structure of the segments (i.e. the differencénefdegree of clustering between local and
non-local food producers diminishes as the neigitad size increases). It is possible
that these differences in the scales at which landlnon-local producers cluster is due to
the different forces of agglomeration that arelay pDrawing from the industry lifecycle
literature, | posit that because local and regiéoadl producers are participating in a
younger economic sector, they will be more activprioduct innovations that are
fostered by urbanization economies relative tonie-local producers. That is,
agglomeration externalities may be realized andogegl differently by the different
production segments of the food sector — and tiestet differences are revealed through

the spatial structure of the firms in each secideffke et.al (2011) found that businesses
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take advantage of different types of agglomeragixternalities along the spectrum of the
industry lifecycle. In later stages of sectoralelepment, three kinds of spatial
developments are expected: (1) a cumulative caushtised process of growth within
the preliminary urban settings; (2) a dispersiarcpss towards suburban and adjacent
rural regions to take advantage of larger paraatischeaper land, and; (3) spatial growth
transmittance and firm dispersion based on funatioetwork spatial relationships which

are predominantly non-contiguous in character.

On the other hand, actors in younger sectors releran non-pecuniary forms of
agglomeration externalities (e.g. knowledge spélsy. The marginal cost of transmitting
tacit knowledge rises with distance (Audretsch 1988 tacit knowledge and human
interaction become more valuable in the innovagimtess, geographic proximity
becomes crucial to the innovation process. Therétieal basis for my assessment rests
on the fact that these externalities are realizédrdntly for actors in the new food
economy than they are for actors or firms in thgoeikoriented traditional food sector

and therefore spatial structure can be differezdidtetween the two sectors.

Forces at work in the agglomeration process thezefepend on the spatial scale
considered (Anas et al., 1998; Rosenthal and Stt&@p1; Fujita and Thisse, 2001).
Guillain and Le Gallo (2007) allude to the inherdifterences in scale to the different
forms of agglomeration. As such | have applied sness of agglomeration at varying

scales to detect whether different forces of aggl@ation might be present. To date, no
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such research exists that quantitatively asse$sesad specific scales these different

forces unfold.

This does not preclude firms engaged in exporintek food production from benefitting
from non-pecuniary forces of agglomeration, rathernature of the agglomeration
forces are fundamentally different. | found clustgrof the local and regional food
producers at smaller distance thresholds but asngoease the threshold you get an
increase in the proportion of clustering of the #hmcal producers. This could mean that
pecuniary and non-pecuniary effects of agglomenatiafold at different scales. The
non-local producers are clustering to take advantdgecuniary effects such as labor
pooling, shared processors, and accesses to distnmetworks whereas the local
producers are clustering to take advantage of kedyd spillovers or at the very least

benefit from knowledge spillovers.

These concepts while difficult to quantify giverettiata, are explored in the next chapter

by drawing on a set of qualitative interviews thabnducted with local and regional

food producers.
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CHAPTER VI: INNOVATION DIFFUSION AND KNOWLEDGE
ACCUMULATION OF FOOD PRODUCERS IN THE PORTLAND
METRO REGION

6.1: INTRODUCTION

In the last chapter | explored aspects of geogcagace in terms of the spatial
dispersion and structure of food producers in Glacks County. My primary motivation
for doing so was to empirically test differencefiow local and regional producers were
spatially arranged relative to export oriented picets. | did so in an attempt to
understand if such differences could be analyzedrims of the economic development
opportunities inherent in these patterns depictefbixes of agglomeration economies.
That is, forces at work in the agglomeration pread=spend on the spatial scale
considered (Anas et al., 1998; Rosenthal and §&2001; Fujita and Thisse, 2001)
(Guillain and Le Gallo, 2007) and my analysis sdughnvestigate the inherent

differences in scale specific to these differemtés of agglomeration.

| posit that the new food economy is indeed newl, lamave attempted to differentiate it
from the export oriented food sector both in teohsupply chain and participant
characteristics including spatial dispersion amdcstire of the producers in each system.
As shown in the last chapter, firms participatinghe export-oriented system were more
dispersed, and producers who sold their produdtimihe Portland Metro Region were
clustered closer together and closer to the urba; cHowever, the analysis falls short

of explaining the multitude of factors that maylugince firm location decisions and
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product and market choices. In this chapter, laepsome of these factors, in particular,
the importance of knowledge in business succesfiawdknowledge is accumulated at
the firm level. | draw on a set of qualitativeantiews, focusing on producers
throughout the region who participate in local aagional food systems.

Specifically, this chapter is focused on testingdthesis 2b:

We would expect this new food sector to be activeroduct innovations that are
fostered by both “Jacobian” and “Porter” externedit(relative to the global food
system that is vertically integrated, seeks out@se innovations, cheap land and

cheap labor).

That is, because the fundamental nature of theugtedhind supply chains with which
actors in the new food economy are associatede theters are affected by very distinct
forces of agglomeration. Given the new food econ@indeed new and growing; |
tested whether the food system actors in the ned ézonomy were affected by
agglomeration forces and if so, to what extentatfesces differed for the different actors
and for what reasons. My analysis did not compare agglomeration forces differed

for local and regional food system producers redato export-oriented producers.

6.2: FORCES OF AGGLOMERATION

Businesses cluster in geographic space for a yasfeeasons. This clustering can be
seen among firms in a specific sector or acrogssfin different sectors. Firms may

cluster to take advantage of a specific resouratual or otherwise) that is concentrated
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in a given location, to take advantage of localraexternalities such as industry
specific specialists (i.e. specialized legal ses)¢cspecialized labor pools or increased
access to intermediate inputs, as well as to tdikardage of urbanization externalities
such as access to government services or infrasteyor urban amenities for
employees. Firms also cluster for non-pecuniaagoas as well, mostly having to do
with the spillover of knowledge. This spillover yni@ke effect across firms in related
industries (Marshall, 1890; Arrow, 1962; Romer, @&cross firms in the same industry
in a competitive cluster (Porter, 1990) or acrasad in different industries (Jacobs,
1969). See Chapter Il for a detailed descriptiblit@rature pertaining to agglomeration
economies. Figure 6.1 represents a conceptualaagf the different sources of

agglomeration

Agglomeration Causes

First nature causes Second nature causes
exogenous forces Endogencus forces
—1 S—
. I
' \
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Figure 6.1 Causes of agglomeration (Adapted frohrisg J.P. 2009)
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For food producers, first nature causes are ustladiyght of as the primary driver behind
location decisions. The natural endowments ofifipdocations (such as soils and
climates) are primary factors that affect what gypéfood can be grown where. But
these drivers unfold at large scales as the faat@generally spatially homogenous
across smaller scales like the Portland Metro RegWhile first nature causes explain
the types of products and the structure of farmiaralgiven region, they do little to
explain the variation within a region. Food proelischave been shown to benefit from
second nature causes of agglomeration as wellul®dl1951) hypothesized that farms
benefit from the consequences of economic develaporginating in cities, including
better markets for capital, labor, inputs and potsiu Furthermore, urban development
can enhance the farmers’ perceptions of the levalblic services and the quality of the
farm family’s social and community life (Heffernand Elder, 1987). Furthermore,
knowledge has been shown to diffuse in agricultocoahmunities with greater social ties
and when farmers are closer together in geogragpace (Hagerstrand, 1967). My
analysis presented here aims to explore some s¢ ttoeces of agglomeration among

local and regional food producers in the region.

6.3: SELECTED PRODUCERS IN THE PORTLAND METRO REGIO N

In the following sections, | present informatiomth gleaned from a set of semi-
structured interviews with food producers. Thecess of sample selection as well as

contact and interview procedures is described failde chapter Ill. Interviews were
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conducted in late 2013 and early 2014. My aim \tastify forces of agglomeration
specific to producers within the local and regidioald system. | therefore focused on
local and regional food producers for my interviews addition, | have drawn on
supplemental interviews of distributors conductgdEbotrust in the fall of 2013 and the
distributor / processor survey conducted by Clacka@ounty in late 2011 as part of the
Clackamas County Agricultural Opportunities Assessin In addition to questions
specific to processes of innovation diffusion andwledge accumulation, | also asked

guestions pertaining to a suite of characterisipecific producers’ businesses.

| interviewed 14 individual producers, all but tareere participants exclusively in local
and regional supply chains, two participated irhdotal and regional supply chains as
well as more traditional export oriented supplyinkand one participated solely in
export oriented supply chains. All of the locatksive producers | interviewed sold
their products either directly to consumers orestaurants. The other three used
intermediated supply chains for some of their potslu All the interviewees owned or
leased farms in the Portland metro area with tloegton of the one export oriented
producer. Acres under production ranged fromtleas one to over 1,000 acres. All but
two of the producers | interviewed were relativegw to farming or ranching (less than
15 years). Eleven were business owners and timptogees of farm businesses. All but
four owned the land that they farmed or grazedbold 8.1 shows the characteristics of

each producer interviewed.
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Table 6.1: Interviewee characteristics

primary
years own / owner /
acres | farming | lease employee | markets products supply chain
7 9 own owner csa, restaraunts  vegetables direct
7 na employee farmers’ direct
20 markets vegetables
Direct /
38 10 own owner csa/ farm coop  vegetables/befrietermediated
rabbits / chickens
10 10 lease owner csa / lamb pork direct
csa / farmers'
5 20 own owner market vegetables direct
10 5 na employee| csa vegetables direct
Farmers'
9 own markets,
0.33 restaurant vegd, eggs direct
Farmers'
markets / csa /
100 20+ own owner restaraunt veg direct
Farmers'
markets,
1.5 4 na employeg restaurants vegetables direct
Farmers'
market (1) / vegetables /
55 7 own owner csa sheep direct
Local meat Intermediated /
1400 6 own owner producers hay/pasture direct
10 2 na employee| csa vegetables direct
own and distributor /
50 14 lease owner wholesaler vegetables Intermediated
10 12 own owner processor vegetables/berries  imgiated

6.3: AGGLOMERATION EFFECTS

6.3.1: Pecuniary effects

Each producer benefited to some to degree fromnpaguforces of agglomeration. In
some cases these were more pronounced than oBeusces included: access to
specialty contracting services (e.g. machinery worlon-farm infrastructure or field

preparation), input sourcing, specialty serviceg.(eanking or legal services specific to
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business operation), strategic business partnersimig price premiums for products
associated with urban markets. The urban coreegéonbe the source of pecuniary
externalities for producers participating in direzimarket supply chains, and in
particular those who sold products at farmers’ ratgk The producers’ who sold
products through CSAs benefited from strategicrigaships, either with neighbors or
with businesses in the urban core. Strategic pestips included partnering with
neighbors to offer “whole basket” shares that ideld products that the interviewee did
not produce. Partnerships with businesses inrthenucore included selling CSA shares

to employees at an existing (large) business.

The one producer | interviewed who participateexport oriented supply chains
benefited from pecuniary effects of agglomeratismall. The sources of these benefits
included the sources listed above however he se@mrety much more on sourcing of
inputs, specialty services, contracting serviceofefarm work and labor pooling.
These benefits were realized through peripherahsofe.g. Molalla) more so than

originating from the urban core (Portland).

Furthermore, the majority of producers (9 of th¢ telied on off-farm employment to
sustain farming operations. This off-farm employtnither by the interviewee or their
partner) constituted not only a pecuniary bengfibbnging in additional income but
also provided a key source of information and littkghe more traditional economy. |

cover off-farm employment among producers in gredétail in Chapter VIIl.
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6.3.2: Non-pecuniary effects

Producers relied on a wide array of informatiomuo their operations. The different
types of information included knowledge of markésming practices, seed sources,
products and information pertaining to businessueses. Sources of information were
highly dependent on the type and size of the ojmerathe proximity of the operation to
the urban core, the level of interaction with néigis and the supply chains in which the

producer participated.

There was a distinct difference between producés sold their products exclusively
through farmers’ markets and those that sold fhreiducts exclusively through
Community Supported Agriculture shares (CSAs). pioelucers who marketed their
products exclusively at farmers’ markets dependegensively on the market itself for
different types of information particularly infora@n pertaining to new products, pricing
and production management practices. One individba | interviewed stated, “I arrive
early to the market so | have the opportunity tékvemound to the other stalls and talk
with folks who are setting up.” This is a custognprocess for this individual and her
primary method for collecting information for masgther business decisions specific to
pricing, product display and product developmehother interviewee stated that they
glean information specific to farming practices @&ven “hired one of my employees
from the market who was working at the time for thieo farm” (a form of inter-firm
spillover). Another interviewee spoke extensivabput his “neighbors” referring to

proprietors of other stands.
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6.4: SOURCES OF AGGLOMERATION EXTERNALITIES

6.4.1: Connection to the urban core

The majority of interviewees were closely connedtedspects of the urban core. Three
of the fourteen people | interviewed lived withiarBand city limits, two of whom
commuted to their farms to work and one of whormizd an urban parcel. As
mentioned above, nine of the interviewees reliedfbfiarm employment as an income
source for the farm and all of these jobs were iwithe urban core. Furthermore, all
except for one of the producers who marketed threiducts at farmers’ markets did so at

one or more markets in the urban core.

From the producers | interviewed it is clear thmet tirban core is not only a primary
source of income (either through selling productthoough off-farm employment) but
also a source of non-pecuniary externalities astifilked above. The reliance on the
urban core for income or information did seem toy\‘ewever depending on the
marketing strategies of the producers. For exanpptelucers who marketed products
through farmers’ markets seemed to have a muchggraconnection to the urban core
than those that marketed their products through<SHose who used intermediated
supply chains also seemed to have a close conndotibe urban core (other than the
one export oriented producer) because; to a laegeee many of their business contacts
(e.g., distributors or restaurants) were locatetthénurban core. Those producers that
sold products to restaurants, reported more tapke urban core and seemed to have

stronger social ties in the city. These produgarsiered extensive information from
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chefs in the city and benefited from specific folmad informal networks (e.g., farmer
chef collaborative). The majority of those thatterviewed also benefited from urban
amenities. “Whenever | go out, | always go to Rod, there’s just not a lot to do

around my farm and almost all of my friends liveéRartland.”

Furthermore, all except one of the local-exclugix@ducers were actually raised in an
urban or suburban environment (the one not raiseahiurban environment was raised on
the farm). Only one of the producers participatimgtermediated channels was raised
in an urban environment. The nature of their upding seemed to have a major
influence on their perception of the urban coréode raised in the “city” perceived it as
a resource whereas those raised in rural envirotsnsamw it as a necessity of doing
business. “Once we realized products we soldeataim stand could bring in more
money than the dairy operation, we decided thatvenald try our luck at the farmers’
markets in the city. | remember the first timewent to a market; my Mom’s knuckles
were white from holding the steering wheel so tighince we got big enough, we hired
people to sell products at the markets.” Thisimi$ion, while seemingly subtle, is an
indication of how these individuals exploit the guatial benefits that they can realize

from agglomeration economies.

6.4.2: The concept of “neighbor”

In some cases, interaction with neighbors was Hdgtaa important aspect of how

individuals | interviewed obtained both informatipartaining to products or practices.
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For example, multiple informants stated they gleatensive information about farming
practices, product viability and even markets fiiweir neighbors. Furthermore, many of
the interviewees benefited from pecuniary effesisnftheir neighbors as well.

Neighbors were a source to borrow machinery, te part time or contracting services
or, in some cases even partner with to sell praduéne interviewee reported that once
she met one neighbor it opened the door for a n&tafoservices: “I needed some
excavation work done and Chris told me of a neiglabmut a mile down the road who
has a trackhoe — although this person couldn’t hedpout at the time, he provided the
name of another neighbor who could. Now | have dvf@rent people | can turn to

when | need tractor work done.”

However, variation between the strength of ties\wtighbors seemed to be attributed to
the type of neighbor or personality of the producere so than any location specific
decisions or particular marketing channels. “Whérst bought the farm, I went around
and knocked on all my neighbors doors to introdugself.” Like benefits realized from
the urban core, the perception of one’s neighb@dena huge difference in whether any
given interviewee realized benefits, whether pegynor non-pecuniary. In two cases,
interviewee’s didn’t even know who their immediatighbors were. In both cases,
these producers were surrounded by hay and gradosdivestock operations and felt as
though what they were doing was so different thaatvheir neighbors were doing that

they couldn’t benefit in any way from them.
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The concept of a neighbor meant very differentgkito the different interviewees.

Those with rural upbringings seemed to conceptealeighbors at much larger scales
(this could be that they also farmed larger pldétsuod). However, in one case, neighbor
meant the closest person who was employing sirprictices (e.g. growing vegetables
to sell at a farmers’ market); this neighbor waarheten miles away. As mentioned
above, those interviewees who sold their produattusively at farmers markets actually
perceived other vendors at the markets as neighladlswhom they had as strong as ties
if not stronger than their actual neighbors atfgren. For example, one respondent
reported that “I'm always checking in to see whaighbors are up to, what price they're
setting for the peppers, or what unique way thestegking their veggies to get

customers to come to their stall.”

6.4.3: Clusters

Two of fourteen people | interviewed benefittednfra neighborhood scale cluster of
economic activity. One of these micro-scale chissteas inside the city limits of
Portland, the other directly adjacent to it. Ativn the clusters included tool and
machinery exchanges, business partnerships tathkantage of economies of scope
(diversified product offerings) and information &ange (via an urban grange hall). This
is consistent with what | found in my spatial arsedy where a small proportion of local
and regional producers were found to be signifigasitistered at very small scales

(neighborhood thresholds of less than one mile).
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6.5: PROFITABILITY AND OFF-FARM EMPLOYMENT

All except the largest three operations were stragdinancially. Even the larger
operations worked a minimum of six days a weekemgloyed minimal employees.
Three of the producers | interviewed also had &mfthl on-farm sources of income in the
form of training, education or workshops. Theséning and workshops were all

focused on teaching new farmers, small scale, nechanized sustainable practices.

Nine of the interviewees relied on off-farm inco(eéher the interviewee or their
partner). This is consistent with findings recardy King (2010) and Vogel (2012) and
indicates both that these operations benefit froppemental income that can help
sustain the farming operations and this off-farnplEryment represents ties to the non-
farm economy. Furthermore, all but one of the pebdmterviewed was relatively new
to farming (within the last 15 years) and all duee grew up in urban environments.
The majority of these still had strong connectitmghe urban core, more so than just
going to the market to sell their goods. The (3agihy) most profitable operation was
also one of the largest, as well as the one whdkad farming the longest and had by
far the most diversified marketing structure inahgdworking multiple farmers’ markets,

in-business CSAs and a farm stand.

To supplement my findings from my interviews, lessed the relationship between off-
farm employment and urbanization over time forehére Portland Metro Region. |

evaluated USDA Census of Agriculture historicaledi@t measure whether population
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growth affected the rate of off-farm employmenbll&wing methods presented by
Lockeretz (1986)and using data described in section 3.2, | peréar an analysis that
related urbanization trends over time with off-faamployment reported by farm
households. | regressed the proportion of farmsselprinciple occupation came from
off-farm on regional population (a proxy for urbzation) while controlling for the type

of production, key land use lafvand farm size.

Table 6.2: Parameter estimates for the relationséipeen off farm employment and
urbanization

Estimate Std.Error t value Pr(>|t|)
Intercept) 1.56E-01 1.01E-01 1.545 0.1567
prop_veg 1.78E+0( 6.20E-Q1 2.863 0.0187 *
avg_sz 2.84E-03 1.15E-03 2.475 0.0353 *
population 9.65E-0¢ 4.50E-08 2.146 0.0604

Signif. codes: 0 ***' 0.001 **' 0.01 ** 0.05°'”/0.1‘"1

Residual standard error: 0.04091 on 9 degreegeflm

Multiple R-squared: 0.7247, Adjusted R-squarédi329

F-statistic: 7.896 on 3 and 9 DF, p-value: 0.08686

The results demonstrate that as the Portland Meta urbanized over time, the

proportion of farms reporting off farm employmentieased. While there is nothing

inherently good or bad about this outcome it sugg@season why small farms are able

21 Oregon adopted growth management legislation #8%hd Portland’s UGB was proposed in 1977 andoagpr by

the state in 1980
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to persist near to the urban core (as averagedemeand proportion of off-farm
employment were inversely related). This is a &egracteristic in the agricultural
structure of the region, contributing to the porfor agglomeration economies specific

to local and regional food systems.

Local and regional producers appear to be even dependent on off-farm employment
than their export oriented counterparts, even vdizes of farm is controlled for. Of the
producers | interviewed as part of this researelayly 65% were associated with farms
where at least % of the farm income came from affaf employment. In all of these
cases, without this off-farm employment, farm rethbperations would not be possible.
These producers also benefited from informatiofvddrfrom these jobs as well as links

to the urban economy (see Chapter VII).

6.6: CONCLUSION

Table 6.3 summarizes the different types of agglatien externalities realized by the
different types of producers that | interviewedf tke individuals | interviewed,
clustering did not seem to be associated with @egific location decisions pertaining to
second order causes of agglomeration (except iwtheases | highlighted above).
Most people interviewed made location decisiongbtas perceived proximity to
markets and first order effects (factor endowmentsmall parcel sizes). However,
producers relied heavily on access to the urbam ot only because of proximity to

their customers but also because of pecuniary anepecuniary effects of
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agglomeration, including price premiums for thewghucts, access to off-farm
employment and knowledge accumulation pertainingaokets, product differentiation,
product pricing and management practices. Produmarsfited from knowledge

spillovers at the site of sale (farmers marketstagrants and distributors) at events in the
city (conferences or informal gatherings) as wsltta@ough interactions with neighbors
(even though they did not necessarily choose fagations based on anticipated benefits

realized from neighbors).

Table 6.3: Agglomeration externalities realizedddferent producer types

First nature Urbanization localization non-pecuniary
causes externalities externalities | effects
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markets X X X X X X X X
inter-
mediated X X X X X X
export
oriented X X X X
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CHAPTER VII: POTENTIAL CONTRIBUTIONS OF LOCAL AND
REGIONAL FOOD SYSTEMS TO REGIONAL ECONOMIC
DEVELOPMENT

7.1: INTRODUCTION

Because local and regional food systems have ttem{pal to contribute to economic
development as well as provide environmental aadtihvdenefits, local, regional, state
and federal policy makers are increasingly inte#t policy and stimulus drivers to
foster the emergence and growth of these food mygsté&Economic development
interventions and policies specific to local angioeal food systems should consider the
variety of actors such as producers, distributeiis, (and their needs) that compose the
whole food system. For example my analysis suggbst producers participating in
farmers’ markets benefit more from urbanizationresunies than they do from either
backward linkages or technological spillovers tat traditionally considered in cluster
formation. Loosely defined “cluster strategies”ynmat readily apply to local and
regional food systems because of the complexitglirad in defining the system, the

interaction among actors, and actors’ differentdsee

In addition to the complexity of different suppligains, agricultural impacts on local
economies are likely to vary depending on the stinecof local agriculture, such as the
size distribution of the farms and the commoditx ifoltz, 2005; Brown et al., 2014).
Furthermore, while regional structure is an imparelement of local and regional food

systems, efficient production and distribution atels that enhance the ability of small-
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and mid-scale farmers to move products are alsicarto the performance of this
emerging market. Through my qualitative analyisisund that most local and regional
producers lack efficient production and distribatgystems to get their products to
markets. This lack of efficiency is a serious leairin reducing price points of products.
Without competitive price points, the growth oféand regional foods will be
constrained as a niche or specialty market, limitia potential impact on the economy

as a whole.

On the other hand, economic development opporamitiay not be fully realized by
tapping into the production and distribution eftiecies of traditional supply chains
because traditional systems fail to maintain infation pertaining to product sourcing
and production practices. Furthermore efficienoiesaditional supply systems rely on a
constant and well managed supply of products. Bechcal and regional food systems
are supplied by a myriad of producers with a widgety of products, processors and
wholesalers would have a difficult time managingpastant supply from the majority of
local food producers (or from enough local prodadermaintain efficient use of

processing and distribution systems).

A key characteristic of the qualitative definitiohlocal and regional supply chains is
that foods reach the final consumer with informattoncerning the mode of production
and distinctive quality assets (Renting et al.,300%oviding production and quality

information to the consumer is made easy by thetfedt the number of nodes between
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the primary producer and the final consumer arammahand the embededness of social
and economic relations inherent to the systemsug$, there is an intrinsic conflict then
that arises from the necessity to increase effae@nwhile simultaneously maintaining

the “embedded” quality of the product.

It is this embedded nature of the products thairdff the distinction of local and regional
foods from their global counterparts and that affiie greatest potential for economic
development opportunities. Future local and reglidmod system innovations that stem
from the city-region will in all likelihood spawmdm the need to be able to efficiently
move local and regional food products to consunmeas economically efficient manner
while at the same time maintaining embedded vadnesrelationships and information
pertaining to the mode of production and distiretjuality of the product. And while
these innovations will likely emerge on their oyngsenting an argument for the
gualitative definition of local and regional fooas a potential source of economic
development should motivate investments, poli@esubsidies to facilitate this

emergence.

However, those advocating for local and regionati®as an economic development
driver are challenged by economic development pi@aers who argue that an export
based economy is the basic engine for growth abredeconomies. Despite the fact
that since its inception export-base has beercize (Blumenfild, 1955; Tiebout, 1962;

Lindstrom, 1978) and extensive empirical studieghzonsistently failed to find a
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relationship between regional growth and growtlexgdorts (Jung and Marshall, 1985;
Sharma et al., 1991; Ghartey, 1993) many pracat®iontinue to believe that
increasing exports is the only way to stimulatdoegl economies. However, regional
economies grow even in the absence of a growingrék@ase. As such, the question at
hand should not be whether the localization of fpombluction and consumption results
in import substitution, but rather whether locatlaagional foods are a product of, and

can in turn foster, endogenous processes withicaheext of the city-region.

A city-region based food system is distinctly diéiet from food systems that are
conceptually bifurcated into the agricultural hnteeds and consumer based urban areas.
Interrelated and intermixed with regional economa#ty-region local food systems may
play a small but significant role as an endogertriver of economic growth. However,
this does not necessarily mean that local and magjiood systems constitute a source of
economic development for every region; rather taelfits that might be realized will

vary from place to place. This variation is depamtcbn a range of factors but most
important are aspects specific to the structurecanaposition of the current food system,
the information flows and externalities realizeddayors that are contingent on proximity
of producers to the urban core and the growing itiend in the region. Equally

important is the intersection between the city gredagricultural periphery. Both my
spatial and qualitative analyses showed thattliigsintersection that represents the space

where local and regional food systems may offegti@atest contribution to regional
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economies. Cities represent both a place to satlyzts and a valuable source of

agglomeration externalities; | cover this conceptiore detail in the next section.

7.2: LOCAL AND REGIONAL FOODS AND THE CITY-REGION

Throughout this dissertation | have presented ith@fecance of considering food

systems in terms of the city-region. | have daméecause aspects of urbanization play a
key role in the structural formation and ultimatecess of local and regional food
systems, not only because the city representsrimagy market for products of the local
food system, but also because processes of urlianizgay a fundamental role in

shaping the agricultural landscape. It is the reatii the interaction of these two systems
- the urban system and the agricultural systemat-dbpicts the ultimate success of local

and regional food systems in terms of economic ldgweent.

Urbanization presents numerous challenges and ibetefarmers. Negative
externalities associated with urbanization increébhsecost of farming and threaten the
viability of the agricultural economy. AdditiongJlconflicts with nonfarm neighbors and
vandalism are major concerns of farmers at therufitbage (Lisansky 1986)At the

same time, farming locations near a city can aftarsiderable advantages that offset
such negative externalities. As early as the mii@htury, scholars questioned why
small farming operations seemed to persist neaurh&n core, contrary to fundamental
aspects of land use economics presented by Vonerh{(1®66). Schultz (1951)

hypothesized that farms benefit from the consegegen€economic development
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originating in cities, including better markets f@pital, labor, inputs and products. In
addition, urban development can enhance the fatperseptions of the level of public
services and the quality of the farm family’s sbeiad community life (Heffernan and
Elder, 1987). Furthermore, local and regional pimis in particular benefit from being

able to market their product directly to urban eonsrs.

Urbanization can also influence the prices of agtical inputs or outputs. In addition to
such pecuniary externalities, urbanization alscegaies non-pecuniary externalities for
farm families, and in particular for local and regal producersThe ability to buy food

in an area in which it was produced, and in paldicdirectly from the producer, may
improve the flow of information about the food ifsebut may also provide the producer
with valuable insights into market mechanisms armdipct preferences (Morris & Buller,
2003). Furthermore, as described in my Chaptepkducers obtain extensive
information pertaining to market conditions, prgimproduct innovations and on-farm
practices not only from their neighbors but alsorirmarkets where they sell their
products and other sources in the city. UltimateVen considering the negative
externalities associated with urban environmentsanalyses in Chapters Il and V and
VI show that farms still cluster close to the urlzane to take advantage of positive
externalities associated with agglomeration ecoesrand those that do tend to have
dramatically different characteristics and benie@in these externalities in meaningful

ways.
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Farms also benefit from off-farm employment whewsel to urban areas. In 2007, close
to one third of U.S. farm households (686,600) gateel income by engaging in off-farm
business ventures and on farm activities indepdmafesommodity production (Vogel,
2012). Farm households that operate off-farm lmssies have been shown to have
strong links to the local non-farm economy. Theamance of off-farm employment is
even more prevalent among small farms (Vogel, 200y analysis in Chapter VI
showed that off-farm employment increased as thiddPo Metro Region became more
urbanized over time. Additionally, off-farm emphagnt was particularly important for
the producers that | interviewed, suggesting thaturban core is profoundly connected

to the agricultural periphery.

As suggested in Chapters V and VI, a small farmdximity to the urban core facilitates
not only the sale of products through reductiotrafisport costs but also the transfer of
tacit knowledge. Within the local and regionaldogystem, the exchange of tacit
knowledge is an essential aspect of doing businessducers are required to respond to
taste preferences and trends in an efficient maammeiconsumers require information
pertaining to practices and inherent qualitieshefpproducts. The exchange of these
forms of information is facilitated by regular fateface interactions which are made
possible by the proximity of the producers to thieam core. Thus, local and regional
food producers are able to persist close to tharudore in the Portland Metro Region

because of the opportunities for off farm employmen
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While agglomeration externalities stem from urbartés, these urban forces can
adversely affect the agglomeration economies re@dlw/ producers. For example,
Rashford et al. (2003) found that farm related ises/that may have once clustered in
urban areas disappear when neighboring farms areeded to development. In turn,
farm related services disappear with urbanizatmal, a farmer may have to pay more for
inputs or spend more time and/or travel greatéadces to obtain equipment repairs.
Lynch and Carpenter (2003) found that as the numbfrmland acres drops below a
certain threshold, the nearest input supplier ni@secor relocate because of insufficient
demand for farm inputs. Furthermore, as processeanization result in farmland
conversion, farmers may no longer be able to tak@mtage of production based
economies of scale that come from information stgaaind formal and informal business
relationships between neighboring farms. In additmenhancing productivity, being
part of a large farming community can be condutovgnovations and new business
formation (Porter 1998) and if farmland is lossitbanization, the amount of knowledge
to spill over is minimized. For this reason, tledamce between the urban area and the
agricultural periphery is critical in the emergemndé¢he new food economy, where
persistence of farms close to the urban core immgortant element in fostering both the
accumulation of knowledge for producers and theeztdbd nature of products

consumed by urban populations.
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In the Portland Metro Region, land use planningsléwat constrain urban sprawl and
incentivize preservation of farm land have helpedmain the presence of farmland,
ensuring that services and suppliers persist imgg®n. Further, my analysis in chapter
VI showed that local and regional producers bemefinuch from their non-local
neighbors as they did from neighbors who partieg@an local and regional supply
chains. In this sense, the presence of farmladdrageneral and more specifically a
farm economy, is a necessary requirement to fogterihealthy local and regional food
system. In Chapter Ill, | showed how the land lasethat created the UGB in Portland
has benefited this farm economy. While the praporof small farms actually decreased
after the law was put in place (when population e@srolled for), the total number of

farms increased.

7.3: THE NEW FOOD ECONOMY

My analysis shows local and regional food systerasaanew sector. However, whether
or not this sector is considered new depends onlboay and regional food systems are
defined. The geographic definition may lump fogdtem actors who have been
functioning in traditional systems with local aretjional producers who are in fact
operating in a non-traditional fashion (either thgh production practices or distribution
and marketing strategies). The qualitative daéinirepresents a system that is new as
expressed through both supply and demand drivenaditionally, consumers have not
considered the location of production of the fooelytconsumed as being important.
However, in recent years, as | have highlighted,gtowth in the popularity of products
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embedded with the values and social and econonaitanes has sky-rocketed.
Therefore, it is the qualitative definition of ld@nd regional food systems and the
related supply chains and consumers that constitbie new food economy.
Additionally, when applying concepts presented &gobs (1969), Cortright (2002) and
Marsden and Schrock (2009) among others, the nedvdaonomy presents the greatest
opportunities for economic development. Howevkhaaigh the theoretical bases might
support the notion that this new food economy sffgsportunities for regional economic
development, there remains a need for empiricalare$. This research should (1)
integrate the economic implications of local angioeal food systems more broadly
within regional economies and (2) investigate titeractions of land use policy on the
distribution and structure of these food systeinsthe next section | highlight some

potential areas for future research that touchabese themes.

7.4: FUTURE RESEARCH

While | have attempted to describe some of the domehtal aspects specific to regional
economic development resulting from local and regidood systems, understanding
their potential contribution to regional economi@s much to be explored. Much of the
preliminary work specific to conducting impact ass®aents such as the use of Input-
Output modeling to assess multiplier effects hdeddo capture both the full suite of
interactions between actors as well as the intiesagertaining to information flows.

And while most of these studies show positive ectinompacts, the modeling

framework has substantial limitations and doek ittt inform policy makers and
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planners of what types of interventions might prearlocal and regional food systems in
meaningful ways. Because of its infancy, reseamitaining to this new food economy
is only now beginning to emerge. Data useful fng able to assess its contributions to
regional economies will continue to become moralabke. At the time of this research,
the 2012 Census of Agriculture was not availabbsydwver, once released it will prove a
valuable resource for looking at some of the lorigan trends as the 2012 Census

included focused attention on aspects of localragtnal food production.

Furthermore, the methods for assessing both impddt€al and regional food systems
to regional economies as well as impacts of urlzam@mies on local and regional
producers will continue to evolve. The work by ®roet al. (2014) is an excellent
example of such evolution. In particular this egsl explores an approach not
constrained by the limitations of Input-Output misdey considering impacts more
broadly (rather than focusing on multiplier effeatsne). However, while their approach
represents a significant advancement in assedsengphtribution of local and regional
food systems to regional economies, it also hasraélimitations that can be improved
upon with more sophisticated tools and/or up-daisd (e.g. 2012 Census of
Agriculture). For example, they failed to recogneffects at the regional scale. By using
the county as their primary unit of analysis, thaye obfuscated the potential impacts to
regional economies. That is, it may very well lbat tbhenefits in terms of income growth
are realized in adjacent counties to where thectlgales are being recorded. For

example, a farmer who grows food in Clackamas Goand sells it at the Portland

168



Farmers Market is introducing indirect and indueédcts within Multnomah County.
Furthermore, aspects specific to the nature of fadulire as a regional amenity are
realized at the regional scale, not on a countgdunty basis. Furthermore, by only
considering directly marketed food and agricultuoalrism, they also failed to capture
over half of the local and regional products (Lcavel Vogel, 2011). Finally, while
Brown et al. found no significant contribution afettly marketed goods at the national
scale, they did see effects at smaller scaleyadtinthese effects varied depending on
the region. Their selection of the boundaries tledined regions however was arbitrary
(they used Bureau of Economic Analysis regionalnglauies), and by changing the
definitions of these regions, the results wouldlidikelihood vary as well. This
indicates that the analysis would benefit fromubke of spatial statistics — in particular
geographically weighted regression (GWR). GWR ples a local model of the variable
or process the analyst is trying to understandtbgd a regression equation to every
location in the dataset (in this counties or mquprapriately regions). By applying
spatial statistics, the analysis could accounbfdh spatially autocorrelated regressors as

well as potential omitted variables that are clpselated to aspects of geographic space.

As well, the research pertaining to the benefiédized by producers participating in local
and regional supply chains resulting from aspettgyglomeration externalities has been
sporadic and poorly defined. Through the reseprebented here, | have attempted to

define an analytical framework that can be empldgedaining a greater understanding

of forces of agglomeration. Advances in Geograffiermation Systems and in
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particular in spatial analysis and spatial statsstian facilitate our understanding of the
potential benefits realized by producers at difiésgages in the industry lifecycle. As
more and better spatially explicit data (like tletadused in my spatial analysis) becomes
available for more regions and over time, theré almore opportunities to relate
specific land use phenomena to the structure ama &6 local and regional food systems.
This line of inquiry holds particular promise faxforming land use policy as different
producer types benefit from different spatial stuwes. While the analysis | presented in
chapter V is a good starting point, limitationdhe sample size of my data constrained
my ability to evaluate micro-scale clusteringisithese aspects of micro-scale clustering
that may offer insights about the different scalew/hich firms cluster, and how different
forces of agglomeration are realized at these rdiffescales. The analysis would benefit
from data specific to non-pecuniary externalitisswell. Future data collection efforts
should be both robust enough in sample size torerspatial representation as well as

include pieces of information that can help assestct forces of agglomeration.

7.5: CONCLUSION

Through the research presented here | have expdseLts of local and regional food
systems in the metropolitan region of Portland, &i& more broadly in the U.S. and
Europe. My aim was to determine (1) how a “newdfegsonomy” is different than the
more traditional, export-oriented agro-food indys({R) if patterns specific to the spatial
organization of actors (and in particular produgeen be recognized and (3) how these

patterns may have implications for regional ecomod@velopment.
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| explored these concepts through descriptive,igide and quantitative analyses,

focusing on a key set of hypotheses:

Hypothesis 1Local and regional food systems in the Portlamgore and other regions
around North America and Europe can be differeadidtom the export-oriented, global
agro-food sector;
Hypothesis 1b:As a sector, local and regional food systemsrateed new
relative to the export-oriented agro-food sectat;an

Hypothesis 1c:The new food economy is growing.

Hypothesis 2The new food economy is subject to effects of aggration different than

that of the global agro-food sector because itnascent industry.

Hypothesis 2b:We would expect this new food sector to be adtiveroduct
innovations that are fostered by both “Jacobiard ‘@vorter” externalities
(relative to the global food system that is vethcategrated, seeks out process

innovations, cheap land and cheap labor) and hence;

Hypothesis 2cWe would expect this new food sector to be doneithdty smaller

actors clustered close together and close to thenucore.
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Hypothesis 3Based on the new economic geography and the gdogodknowledge
literatures, urban and regional form matter bec#luselistribution of producers,
processors, distributors and consumers will affieetbenefits realized from

agglomeration economies.

There are several ways in which local and regifomad systems can be differentiated
from the export-oriented sector. However, thesteghces are dependent on whether
you define the local and regional food system gapigically or qualitatively. Depending
on the gualitative or geographic definition, theam be a significant amount of overlap
between the local and regional and export-oriesyastiems. Furthermore, depending on
the definition, local and regional food systemsespnt a new economic sector that is
indeed growing. There is insufficient evidencénticate that the geographic definition
of the system is growing whereas there seems tstantial growth specific to the

qualitative definition and this system has spawwetin the last 20 years.

My spatial analysis showed that there are diffeesnn terms of the spatial structure
(clustering) and distribution (proximity to the arbcore) between producers who
participate in the different systems. Local angloral producers tend to cluster closer
together at smaller scales, are smaller in sizeaamdound to be closer to the urban core
than global producers. My qualitative researctpsuged the finding that local and
regional food producers do rely on being in closemity to the urban core. | found

that local and regional producers benefited extehgifrom agglomeration externalities
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stemming from the city. However, except for in teases, producers rarely considered
neighbors in farm location decisions. While theg benefit from close relations to
neighbors, these benefits were realized whethenéighbor participated in local and
regional supply chains or not. As such, the preseri a farm community was more
important than neighbors who participated in simslapply chains. This indicates that
land use laws like the one that established the Wi{3Be Portland Metro Region, while
not directly benefiting small farms per se, do bgrfi@rming communities more broadly

which in turn can have indirect benefits to loaadl @aegional producers.

Additionally, information flows were essential flmcal and regional producers and
depending on the supply chain in which they paréted, local and regional producers
accumulated knowledge in much different ways. drtipular, producers who marketed
their products exclusively through farmers’ marketiged on the markets themselves as a
primary source of information and were unlikelybenefit from pecuniary or non-
pecuniary externalities from their neighbors. ®a other hand, producers who marketed
their products exclusively through CSA’s tendedeénefit from having close

relationships with their neighbors. Notwithstargliproducers who participated in
intermediated supply chains relied on more tradalsources of information (e.g.

extension offices, ODA) but also benefited fromitineighbors.

Finally, there are several theoretical reasons b3l and regional food systems might

contribute to regional economic development; howete scale and extent of this
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impact is difficult to measure. Currently, thesdiitle empirical research that accurately
represents all of the potential benefits of local eegional food systems to regional
economies. However there have been recent advanoesdeling approaches that
should shed light on some potential benefits, paldrly as new data become available

(e.g. 2012 Census of Agriculture).

To understand how local and regional food systemgfincontribute to regional
economies, new approaches must break free of #oedtic confines of export-base. The
purely geographic definition of local and regiof@dds is conceptually limited to the
empirical frames of multipliers and import subgtidn. On the other hand, a qualitative
definition of local and regional foods affords thgportunity for a richer exploration of
regional economic development. The theoreticah&s presented in Chapter Il, when
considered in aggregate constitute the underpisrfimghow local and regional food
systems might contribute to regional economies rbavadly and aligns with what
Markusen & Schrock (2009) present as consumptige/tr. They argue, a local
consumption base can be a source of regional edorgrowth because: differences in
regional tastes drive consumer spending in favgooids and services that are locally
produced; growth in local serving sectors may beldied because the composition of
inputs in these sectors may be more labor interaidemay create jobs filled by people
whose propensity to spend locally is high and; vations in local serving sectors may
mature to the point of becoming exports and subsatyucontribute to the export base.

Perhaps most important however is that distinalleonsumption-base offerings help to
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attract skilled workers, managers, entrepreneuwlgetirees who bring human capital,
companies and retirement incomes to the regioralaray. It is this lens of
endogenous growth that may prove helpful in evdiytuacovering the potential

contributions of local and regional foods to regib@conomies.
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QUESTIONS

Table A.1: Producer survey questions and respaise r

APPENDIX A: CLACKAMAS COUNTY AGRICULTURAL
OPPORTUNITIES ASSESSMENT: PRODUCER SURVEY

Question number Survey question

Numer of responses

_ e
DB voNo s wN R

[N
N

13
14
15
16
17
18

19

20
21
22
23
24
25
26
27
28

29

30

31
32

34
35
36
37
38
39

40
41
42
43
44
45
46
47
48

49
50

52

53

How many acres do you own or lease

How many acres are in active production?

What percentage of your gross farm income is from the following commodities?

Do you perform additional processing or packaging to your product before you sell to customers?
What is the age of the principal owner/farmer?

Is there a plan to transfer land/farm ownership?

Is your plan formalized in a legal document?

Do you need assistance identifying transfer options?

Do you need assistance in the following areas?

What is the primary method of connecting to your customers? (Check all that apply)

Do you need assistance connecting with your customers?

Of which marketing resource organizations are you aware? (Check all that apply)

Could Clackamas County collaborative branding, logo or a marketing campaign add value to your
product's marketability?

Are there barriers for you to effectively market your product?

Do you need assistance with marketing support?

What is your current market for your farm products? (Check all that apply)

Are your current market outlets satisfactory?

What other market opportunities are you interested in expanding to? (Check all that apply)

Which of the following represents your current geographic market for your farming products? (Check
all that apply)

Which of the following geographic markets is a consideration for your farming products in the next five
years? (Check all that apply)

How much of your annual farm sales are generated from organic production?

If some or all of your production is organic, do you use organic production as: (Check all that apply)
If some or all of your production is organic, what certification do you use?

What is the average distance your PRIMARY product travels to its first point of sale?

Are there closer markets that are currently inaccessible due to marketing barriers?

Are you satisfied with the size and productivity of your operation?

Would you like to increase your land base?

Are there crops/species you are not currently growing/raising that might be of interest to you?

If you were expanding your current farming operation, how would you pay for the necessary
investments? (Check all that apply)

In order to increase your capacity to generate new markets, increase revenues, or reduce costs, what are
your business needs? (Check all that apply)

What is the most significant barrier(s) to producing or expanding your product for your market? (Check
all that apply)

What technology would help you produce or expand your products? (Check all that apply)

If available, would you be interested in joining a cooperative or similar organization?

If you answered Yes to Q #33 - what is your primary reason?

Are your employees primarily:

How many NON-SEASONAL workers do you employ?

How many SEASONAL workers do you employ?

Do you have an available, reliable labor force?

Is your labor force adequately skilled for the tasks expected of them?

Would you be interested in receiving information about Clackamas County workforce development
opportunities?

Do you encounter conflicts in producing your products in a safe and efficient manner?

If you answered 'Yes' to question 41, what is the primary conflict?

If you answered 'Yes' to question 41, with whom do you have conflicts?

What, if any, regulatory barriers do you face? (Check all that apply)

What service agencies do you contact for advice or information?

WASTE TO ENERGY: Does your operation generate residual waste (clippings, slash, animal waste, et
al)?

WASTE TO ENERGY: If you answered 'Yes' to question 46, what is the approximate quantity /weight of
the generated residual waste?

WASTE TO ENERGY: If you answered 'Yes' to question 46, how do you currently manage/dispose of
waste?

AGRI-TOURISM: Are you interested in learning more about agri-tourism opportunities? (Check all that
apply)

SALES: What category best describes your annual gross farm sales?

Additional comments or information you would like to share:

How did you hear about this survey?

Completing this section is optional; however we will be able to better respond to opportunities and

919
563
816
835
900
889
586
597
120
732
749
572

729
720
152
669
528
248

720

452
736
147
172
564
626
746
774
705

513

468

441
438
642
163
526
283
284
673
619

700
736
122
118
362
550

749
151
387
657
705
235
922

567

concerns if we have contact information for you.




APPENDIX B: CLACKAMAS COUNTY AGRICULTURAL
OPPORTUNITIES ASSESSMENT: PROCESSOR / DISTRIBUTOR
SURVEY QUESTIONS

Table B.1: Processor / Distributor survey questiamd response rate

Question Number of
number Survey question responses
1 Contact information 34
2 Which of the following best describes your business? 33
3 Please categorize your company's manufacturing and processing operations. 33
4 Which of the following is the primary market for your company? 34
5 What is the ownership structure of your company? 33

What were your company's annual total production sales for the fiscal year ending in
6 20107 33
7 Which answer best describes your company's export activity? 31
What percent of your company's gross annual sales revenue is attributed to export
8 sales? 16
9 What percent of your company's revenue is from the following market sectors? 31
10 To which countries does your company export? 12
11 To which countries do you want to export? 9
12 How far do you ship your goods? 30
Which of the following best describes the food processing or distribution industry
13 sector your business operates? 24
What is the principal food processing activity of your establishment based on
14 proportion of annual total food sales? 29
From the list of food industry issues and trends defined below, please rate on how
15 they impact your company's bottom line performance. 33
How important do you believe a coordinated regional "brand" approach can be for the
16 agricultural industry? 33
17 Where are your suppliers located? 32
18 What, if any, challenges do you face using Clackamas County suppliers? 20
How many employees (including permanent, seasonal and casual, but excluding
contract employees) did your business employ during its last fiscal year ending in
19 20107 34
20 Do you have an available, reliable labor force? 34
21 Is your labor force adequately skilled for the tasks expected of them? 34
Would you be interested in receiving information about Clackamas County workforce
22 development resources? 34
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APPENDIX C: SAMPLE QUESTIONS FOR OPEN ENDED
INTERVIEWS WITH FOOD SYSTEM ACTORS

Questions for producers:

This set of questions is meant as a starting gordiscussion — The interviews are
intended to be semi-structured meaning, | will\allderivations in my line of
guestioning. The primary purpose of the interviésM® gain an understanding of firm
level characteristics in regards to sources of kedge accumulation, types of
innovations and system level interactions (e.g ketar distribution channels etc.). As
such my questions will focus on three general antaserest: generally background

information of the operator, market specific infatmon, and aspects of innovation.

Background

e What is your background? (i.e. where were you thikew long have you been
farming, educational background, general interests)

e Why did you get involved with farming?

e What led you to look to local markets to market ryfmod?

Market specific questions

e What is your primary geographic target for yourdarots?

e Do you think markets for local products are incneg®

e Do you have a working definition (geographic scopidpcal / regional?

e What are your primary outlets for your products?

e Why do you think your customers purchase your pcofor other local food

products) instead of products at large outlet gnostores?
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| nnovation

e How often do you experiment with new products?

e When you do experiment with new products, whergaocome up with the idea
of what types of products to experiment with?

¢ What is your main source of information regardidigtribution channels,

products, best practices, and markets.
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APPENDIX D: SUPPLEMENTAL ANALYSES TO SUPPORT
DISSERTATION

D.1: TESTING FOR VIOLATIONS OF REGRESSION ASSUMPTIO NS IN THE
TIME SERIES ANALYSIS.

| used time series data between 1949 and 2007y(&veryears) derived from USDA
historic censes of agriculture to observe trendarmland related to urbanization (as
expressed by population growth). With an unuguatall sample sizen(= 14) | was
unable to use robust models (e.g. autoregressiggrated moving averages) typically
used for time series analysis. | therefore ap@iedrdinary least squares (OLS) model
paying close attention to violations of the assuomst of linear regression. Of special
concern in time series analysis are violationsxdépendence. Also known as serial
correlation of the residuals, this is where thereame inherent trend in the dependent
variable that is not accounted for in the spediftca To test for serial correlation | used
the Box-Pierce test. The Box-Pierce test exantimeqNull of independently distributed
residuals. It is derived from the idea that thedeals of a correctly specified model are
independently distributed. If the residuals arethen they come from a miss-specified
model. | performed the Box-Pierce test for both tiodel that evaluated the influence of
population on the proportion of small farms as vaslthe model that tested the influence
of the UGB on the proportion of small farms (whepplation was controlled for). The

results were as follows:
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Effects of population on proportion of small farms.
Box-Pierce test

X-squared = 2.7649, df = 1, p-value = 0.09635

Effects of the UGB on proportion of small farms éwlpopulation was controlled for).
Box-Pierce test

X-squared = 1.5235, df = 1, p-value = 0.2171

The test was not significant for the latter moded anly marginally significant for the
former (p = .09635) indicating serial correlatioasmnot a concern once the UGB was

considered in the analysis.

D.2: CORRELATION BETWEEN PARCEL SIZE AND DISTANCE T O THE
URBAN CORE

| summarized the mean distance value developeédiios 5.4 for a sample of parcels
throughout the Three County Region € 1,577). | also recorded which of these parcels
were contained within the UGB. | specified an Qk§ression model regressing parcel
size on distance to the urban core and whetheotat was within the UGB. While only
21 % of the variance was explained by these twialikes, they were both highly
significant. As expected, there was a positivati@hship between parcel size and

distance to the urban core, and a negative rekdtiprbetween parcel size and the UGB
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(indicating parcel sizes were smaller inside tH®uarcore). Table D.1 shows the

regression coefficients from the analysis.

Table D.1: Parameter estimates for parcel sizedestdnce relationship

Residuals:
Min  1Q Median 3Q Max
-94.84 -3.22 7.43 571.3B
Estimate Std. Error t value Pr(>|t|)
(Intercept) -22.672 6.41983 -3.532  0.000425 ***
MEAN 1.8191 0.1547 11.759 < 2e-16 ok
UGB_DUM -15.3215 3.7078 -4.132 0.00003[/8 ***

Residual standard error: 51.3 on 1574 degreeseflom

Multiple R-squared: 0.2144, Adjusted R-squaréd®2134

F-statistic: 214.8 on 2 and 1574 DF, p-value:2e216
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APPENDIX E: EMPLOYMENT IN FOOD RELATED
ESTABLISHMENTS IN THE THREE COUNTY REGION

The U.S. Bureau of Economic Analysis (BEA) repgots growth by North American
Industry Classification (NAICS) codes. It can mlenging to assess total employment
within the food system using the standard industgyes reported by BEA because food
business related employment must in some casestibegaéed from aggregated
categories. However, considering the BEA dathesanly data available that allows for
the assessment of trends in food related industrgevide a brief summary of the data
to describe employment within the food sectorxttacted the food related businesses
from the retail trade, transportation and warehagisiarm support services, food service,
wholesalers, farming and manufacturing NAICS codEeable E.1 shows the NAICS
codes and associated industry classifications tssedmmarize food system related

employment in the Three County Region.
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Table E.1: NAICS codes used to determine food sysployment

Code Industry Sector

1111 Oilseed and Grain Farming Agriculture
1112 Vegetable and Melon Farming Agriculture
1113 Fruit and Tree Nut Farming Agriculture
112 Animal Production and Aquaculture Agricudtur
311 Food Manufacturing Agriculture
4244 Grocery and Related Product Merchant Whigdesa Wholesale
4245 Farm Product Raw Material Merchant Wholesale Wholesale
42491 Farm Supplies Merchant Wholesalers Wholesale,
483211 Inland Water Freight Transportation Trantgimn
48411 General Freight Trucking, Local Transpootat

Specialized Freight (except Used Goods) Trucking,

48422 Local Transportation
49312 Refrigerated Warehousing and Storage Wasitpu
49313 Farm Product Warehousing and Storage Waséaipu
4451 Grocery Stores Retalil

4452 Specialty Food Stores Retalil

7223 Special Food Services Retail
7225 Restaurants and Other Eating Places Retalil

In 2011 food related employment accounted for al wit111,210, or roughly 15.4% of

total employment across 12,132 businesses (in@uglid80 farms) for the Three County
Region. The vast majority of these jobs were wdfgervice related businesses (57,002
or roughly 51%). Food retail and farm employmesdaunted for roughly 15% and 13%
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of total employment respectively. Table E.2 shdwesemployment, payroll and number

of businesses by industry.

Table E.2: Regional food system employment by secto

Sector Jobs Payroll ($1,000) Businesses|
Farming 14,530 235,000f 6,390
Food retail 16,826 397,156 812
Freight trucking 5,697 231,940 394
Warehousing 3,524 168,912 110
Food service 57,002 na 3,917
Wholesalers 6,348 307,999 206
Food manufacturing 7,14p 289,503 211
Total 111,069 1,395,51 12,089

*estimated from USDA NASS 2007 Census of Agricudtur

The data demonstrate the importance of food outletsl service and retail) for the
system as a whole, but also highlight the imporarfantermediaries. This shows how,
if local food strategies are to be fostered, cagrsition of intermediated channels is of
importance. The multiplier effects of intermeddtecal and regional products need to
be accounted for in any analysis. While previoaskhas analyzed the multiplier
effects of direct to market supply chains, thesmant for a very small proportion of the

food economy.
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Furthermore, the portion of farm employment is imt@ont as many of these farms
represent employment in the rural periphery. IhZ20arm employment accounted for a
total of 14,530 jobs, roughly 1.3% of total jobdle Three County Region. From 2001
to 2011, there was a net decrease in farm emplolyméerms of both net jobs and the
share of total jobs. The Region lost 242 total jaldated to farm employment, a decrease
of 4.4% over the 10 year period. This represerni3.89% decrease had it grown at the

same rate as its counterpart at the national Eaek 2001.

Much of the employment in the farm sector howesesgasonal. Specific questions
pertaining to seasonal employment were part ofGlaekamas Producers’ survey. The
survey indicated that farmers and their familiestae primary labor source for farming
operations. 72% of respondents indicated their reaince of labor is non-seasonal, local
or family employees. Only 27% of respondents emgidloyon-seasonal workers and 32%
employed seasonal workers. The majority of thospardents that did report they
employed seasonal or non-seasonal workers repem@tbying between 1 and 5

laborers.

According the USDA 2007 Census of Agriculture,he fThree County Region, a total of
1,902 farms employed seasonal or non-seasonal veagkel a total payroll of just over
$235 million dollars. This constitutes only thaufth largest payroll of jobs by food
sector (behind retail, wholesale and food manufaal This indicates jobs associated

with on-farm work are lower paying than jobs in titber sectors.
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APPENDIX F: AGRICULTURAL PRODUCER CHARACTERISTICS
IN CLACKAMAS COUNTY

In this section | present characteristics of fooadpicers in the Portland Metro Region
using data specific to Clackamas County agriculioraducers. The data is from a
survey conducted by Clackamas County in 2011. dhiaset is used extensively

throughout this dissertation and is described taitlim the following chapter.

| used the Clackamas County Agricultural Produ&msrey (the Survey) for my

analysis. While this survey can be consideredesprtative for the County (see the data
section in the next chapter), there are aspeqtsonfuction in Clackamas County that are
significantly different than the other two countiaghe region (total agricultural output,
livestock production, nursery stock and Christrmae production). Regardless, the
dataset offers a unique opportunity to highlightsoof the differences between local and
non-local food producers regardless of marketiranael here in the Portland area

because it explicitly asked the question of whefiteducts are sold locally.

For my analysis, | stratified the database accgrtbma variety of segments to test
measures of scale, locality, food production ar@hemic efficiency. My primary
analysis focused on differences between local amdlocal producers however | also
evaluated key characteristics between food produmed non-food producers as well as

diversified producers and the scale of operations.
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F.1: FOOD GROWERS AND NON-FOOD GROWERS

Clackamas County is made up of a wide variety ocafjural producers and the
Clackamas County Agricultural Producers’ Survey @urvey) included a sample of all
agricultural producers in the County. Table F.aveh total agricultural output by type
for all three counties in the region as well asftr production rate€. While
Clackamas County is the most diverse in termstaf ttumber of products in the State
(OSU, 2012), their food production rate is rougbduivalent to Multnomah County
(27% food v. non food compared to 26% for Multnon@dunty) and only slightly
higher than Washington county (24%). The food pobidn rate for the three county
region is 26.1% - a rate that has remained fawlyscstent for the last two decades

(USDA, NASS Census of Agriculture)

2 Food production rate represents the proportidotaf agricultural output that's associated witbdo
products not including inputs to food productiogtsas hay, silage or other feeds.
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Table F.1: Agricultural output for the Three CouRggion and food production rates*

Product Clackamas | Multnomah | Washington Total
Total value of ag products sold 397,318 84,546 3HAa, 793,244
Value of crops including nursery &

greenhouse 335,357 81,689 295,001 712,047
value of livestock, poultry and their

products 61,961 2,858 16,379 81,198
Grains, oilseeds, dry beans 549 473 8,036 9,0%8
Vegetables, melons, potatoes 19,212 11,774 6,874 ,8637
Fruits, tree nuts and berries 27,567 7,567 52,55 7,68%
Nursery, greenhouse and sod 227,114 60,177 199,317486,608
Christmas trees 46,898 217 3,213 50,328
Other crops and hay 14,017 1,482 25,004 40,5p8
Poultry and eggs 41,067 29 588 41,684
Cattle and calves 7,985 852 3,559 12,396
Milk and other dairy products 4,859 0 7,645 12,504
Hogs and pigs 994 11 466 1,471
Sheep and goats 689 51 96 836
Horses 2,306 608 989 3,903
Aquaculture 516 0 100 616
other animals and animal products 3,546 255 2,93] ,73%
Total food** 103,438 20,757 79,915 204,11p
Total non-food 293,881 62,739 231,465 588,085
Food production ratio 35.20% 33.08% 34.539 34.71%
Food production ratio not including

grains 34.95% 32.09% 30.01% 32.66%6

*2007 dollars
** Food production rate is the proportion of valuelfegstock and poultry products, fruits and nute an

vegetable, melons, potatoes and sweet potatodedia the total value of agricultural products

Source: USDA NASS 2007 Census of Agriculture.
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While total value of products was not collectegad of the Survey (only proportion of
value that any crop represented), | used the nuofrespondents, weighted by the
proportion of the value of the crop grown times &lcees under production to estimate the
food production rate equivalent from the surveypiessed as:
i Zl PrA
R — bl

S, |

el (equation F.1)
Where:

Rsis the Food production rate derived from the syrve

P is the proportion of each crop (c) for each resgot (r) and;

A is the total acres under production for each oagdent.

Based on this calculation, the results exhibitedlar food production rates for
Clackamas County (33%) as well as proportion of-lvastock and poultry product

foods (i.e. vegetables, fruits and nuts and berriagthermore, | evaluated the number of
respondents who were considered food growers. Regpts were allowed to indicate
multiple crops for a single property (farm) andhsidered a respondent a food grower
based on whether the sum of food crops (in ternpsagiortion of value) constituted at
least 15% of the total value of production for @nyen respondent. Of the food growers,
livestock was the most common product identifiethie Survey, representing the

majority respondents: 170 or roughly 17% of alb@sdents. This closely mimics the
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proportion of the number of livestock producers@ackamas County recorded in the
2007 Census of Agriculture (15.5%) however is digantly higher than the proportion
of livestock producers at the Three County scad8qjl Table F.2 shows the number of
respondents by agricultural crops based on nunflrespondents reporting either the
majority of value from a given food crop as wellaas value reported from that food
crop.

Table F.2: Number of respondents from the Survpgmteng by product type

Product type Number of respondents
Majority Any
Berry farmers 26 54
Livestock 170 264
Egg producers 7 73
Fruit and nut producers 34 66
Vegetable farmers 27 65
Total 264 522

Food growers were found to be more likely to sielex some of their product or all of
their products locally (54% of food growers repdrgelling their entire product locally
whereas only 39% of non-food growers reportedrsghill their products locally
(¥*(1)=35.47, p<0.001). Food growers are also maémlito grow more than a single
product category (30% relative to 219%1)=7.86 p<0.01), and perceive fewer market

barriers than non-food growers (only 21% of foodvggrs stated they had significant
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barriers to market penetration whereas 26% of waa-growers perceived barriers to
marketsy?%(1)=2.79, p<0.1). However, food growers are noerlikely to sell direct

than non-food growerg{(1)=0.198, p>0.15°

% Many non-food production operations include prditucof hay that was sold directly to neighbors or
operators of livestock or equestrian operationdage proximity, or Christmas tree operations tigfou-
cut sales.
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