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Chapter 1. Introduction
As the world is becoming increasingly urbanized, maintaining quality of life while
sustaining urban settlements is an emerging challenge. For millennia, globally, urban agriculture
(UA) has been a keystone of social-ecological resilience in urban societies (Barthel and Isendahl,
2013). In the last century, zoning and planning largely divorced UA from city life by pushing out
agricultural activities (Vitiello, & Brinkley, 2013); reducing the capacity of UA to weave
together environmental, social, and economic outcomes in cities (Smit & Nasr, 1992). In
Honolulu, Hawaii, zoning laws also limit the potential of UA by barring agriculture from urban
areas. Yet, there remains considerable potential for policy and planning interventions to facilitate
the growth of UA programming and its myriad benefits (Quon, 1999). This research will
illustrate how planning can enable UA in Honolulu, Hawaii.
Cities and cultivation have had a long, synergistic history and many urban spaces have
the capacity to also be productive landscapes which can support, at least partly, sustainable urban
food production and supply systems. Beyond food production, UA integrates various ecosystem
services and livelihood opportunities (Smit & Nasr, 1992). UA production landscapes afford
opportunities for both social and ecological interactions (Barthel, Parker, Folke, & Colding,
2014) addressing the extinction of experience with natural environments critical to the
management of ecological systems (Middle et al., 2014); by producing social-ecological
knowledge and memory that increases social-ecological resilience (Barthel et. al., 2014).
Currently though there are few local (municipal-level) incentives for UA, despite the continuous
call for diversified agriculture in State and City planning documents and a growing consumer
demand for local foods (OmniTrack, 2011). To realize the capacity of UA in Honolulu, there
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remains an unfulfilled role for planning to translate municipal and practitioner goals into
actionable steps.
To understand how can planning enable UA in Honolulu a mixed-methods approach,
delivered in sequential sections, will 1) inform how planning in Hawaii addresses agriculture and
UA; 2) use geographic information systems (GIS) to determine the extent of land with potential
for UA within Honolulu; 3) create a typology of the forms of UA in Honolulu; and 4) analyze
other studies to assess the potential economic impacts of UA in Honolulu.Together these
approaches are used to sculpt and pare feasible policy actions essential for creating an enabling
policy and planning environment for UA in Honolulu.

Study Context
Situated in the middle of the Pacific Ocean, Oahu is Hawaii’s most populated island, with
Honolulu having nearly eightfold more people than the next largest city. The population is
distributed across nearly 70 square miles in varying densities, from the bucolic valley depths to
the unmistakably urban central business district.
The landscape of UA efforts is vast, and UA as a concept has undergone numerous
transformations (Mougeot, 2000) with definitions depending on context (Quon, 1999). The
aspects of UA addressed in this paper are those involving the production of foodstuffs, for
private consumption or sale, on either private or public lands within cities. This definition does
not account for the entirety of UA, which can also encompass urban forestry, or other
agricultural support activities (e.g., the production of soil amendments, nursery operations,
marketing, etc) that do not directly produce food.
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The Development of Planning Perspectives on Food Systems and Urban Agriculture
From Howard’s (1902) to Dauny’s (2011) Garden Cities, agricultural activity in urban
spaces has had a dogged (Yellin, 2013), though not always warm (Donofrio, 2007; Vitiello, &
Brinkley, 2013), relationship to cities and planning. As an expression of the modern recognition
of the role of planners in food systems and UA the American Planning Association (APA) has
released books and briefs on UA and food systems to facilitate and develop the activity of
planners in addressing related community interests (Hodgson, Campbell, & Bailkey, 2011; APA,
2012). This conscious action by planners was not always the case though.
At the outset of the 20th century Ebenezer Howard offered an urban design solution to
integrate elements of both urban and rural living emphasizing potential benefits of agricultural
activity proximal to cities (1902). Thereafter planning research and practice fell quiet in regards
to UA until the last decades of the 1900s. Meanwhile UA became a focus within development in
the global south (Smit & Nasr, 1992; Smit, Nasr, & Ratta, 1996), seeking to understand the
reasoning for, and potential implications (Sanyal, 1987). While some cautioned overselling the
value of UA in general (Ellis & Sumberg, 1998), planners’ scope of interest expanded to
consider food systems in developed nations. Pothukuchi and Kaufman (1999) articulated the
value of food systems and factors (e.g., the polarized distinction between urban and rural
activities and policy) that have kept food systems off the urban agenda. Their view expressed the
utility of planners to have a role in community concerns about food security. This role though
was not well understood and in their next paper (Pothukuchi & Kaufman, 2000) the locus shifted
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from the blindspot of food by municipalities to the limited understanding of value held by
planners and a call for planning to better acquaint itself with food systems. This call was echoed
by organizations focused on UA who, among other issues, identified planners in general as a
barrier to UA and food system change (Mougeot, 2000).
The field of planning took notice and an increase of interest in food system and urban
agriculture followed, ranging from more in depth consideration of the ways for food advocates to
engage planners (Clancy, 2004) to the documentation of the historical neglect and future
potential of planners and urban food systems (Lawson, 2004; Lawson, 2005). From that point
forward much study has been done by planners to apply planning techniques towards food
systems and UA (Pothukuchi, 2004; Mendes, Balmer, Kaethler, & Rhoads, 2008) as well as
critique of assumptions surrounding the sustainability of local food in urban food systems (Born,
& Purcell, 2006). Simultaneously, exploration of UA by planners continued and has further
integrated food systems with prior sectors of planning such as land use (Lovell, 2010) while
documenting the growing activities of planners in UA (Thibert, 2012).
Research Design
This study works to understand how can planning enable urban agriculture in Honolulu,
Hawaii. To do so a mixed-methods approach has been taken to piece apart this complex task.
The first essay (Chapter 2.) performs a content analysis of state and county planning
documents to inform how planning in Hawaii addresses UA. This preliminary census constructs
a understanding of what is being done from a planning perspective regarding agriculture and
urban agriculture. From this vantage of current planning and policy, the need for interventions to
support UA can be derived.
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The second essay (Chapter 3.) uses geographic information systems (GIS) to calculate the
potential availability of land for UA within Honolulu. The determination of the extent of arable
urban land informs planners’ knowledge of the scope of intervention impacts. Furthermore the
land inventory informs planters of the locations that could be more productive.
The third essay (Chapter 4.) determines which forms of UA are or could be practicable in
Honolulu through the development of a typology. Through analysis of existing typologies, and
the production models of UA in Honolulu, the typology of UA in Honolulu articulates the forms
of planter programming. The classification of these forms helps planners and planters take steps
towards knowing how planning and policy interventions could be targeted.
The fourth essay (Chapter 5.) begins analysis of some potential economic impacts of UA
in Honolulu. Through analyzing other studies and the use of proxies an understand of the
economic impacts of UA from lot to municipal levels is developed. This information helps
planners focus on interventions that will have the greatest economic benefit to the city.
Additionally this analysis offers planters a means to rationalize interventions by forecasting their
financial impacts.
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Chapter 2. Assessing Policy Perspectives Relevant to Urban Agriculture
A growing interest in food systems and security has been happening across the country
and the state of Hawaii. UA has a suite of connective practices that support food self-sufficiency,
and alleviate some of the issues (e.g., waste management, etc) that arise with dense urban living.
Food systems have come relatively recently to the field of planning, and as such many planners,
and much of the existing policy, have yet to adapt to the demand by communities to have greater
interaction with, and understanding of, their food systems. The plans and policies that impact
Honolulu, Hawaii are reflective of this lag. The law, zoning, land use policies, and plans that
affect Honolulu are reviewed here to better understand the current perspectives and potential
changes to existing policies that act as barriers to UA.
Content Analysis: Research and Analysis of Policy and Law Regarding Agriculture in
Reference to UA
The adoption of food systems as a facet of urban planning by the APA parallels the
increased interest that has arisen across the Hawaiian Islands from the community (Pang
Communications, 2013) to the capital (Gomes, 2013; Hawaii Office of the Governor, 2010). To
better understand the current status of UA in Honolulu this paper draws from multiple sources of
information to yield a broad understanding of current activity, relevant planning, policy, and law.
The perspectives in this paper focus on the information held in policy and planning documents,
together termed the ‘planner perspective’. This perspective could be contrasted with the more
bottom up community and personal take (i.e., the planter perspective) which informs an
understanding of what is necessary for production UA to be viable in Honolulu.
The planner perspective is in part generated from academic research surrounding food
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systems in the state of Hawaii. There is a dearth of scholarly literature focused on UA and
comprehensive food system analysis in the state of Hawaii, because of this lack ordinances,
plans, and white papers from organizations and government bodies provides another avenue
towards understanding the general planner perspective. Together academic and policy
assessments help to provide a context for understanding and exploring the potential
modifications to existing plans and policy to better support public and private UA initiatives and
broader goals regarding local food systems, food security, and the social-ecological system of
urban Honolulu.
Results
The cascade of documents from the Hawaii State Constitution down to Community
Development and Sustainability Plans each address agriculture in similar fashions, and none
articulate (with the exception of a single instance focused on individual participation via
gardening) nor recognize the need for UA in planning.
Statewide Policy Impacts and Considerations
The Hawaii State Constitution sets the tone for how state plans address agriculture by
stating the importance of increasing agricultural self-sufficiency, diversified agriculture, and the
protection of agricultural lands. This is re-articulated by the Hawaii State Plan, which aims to
increase and strengthen the competitiveness of local diversified agriculture through financial
programming towards the end of increasing self-sufficiency. Said financial programing is
expanded upon in the State Agricultural Functional Plan (Department of Agriculture, 1991)
wherein increased marketing, capital availability, public awareness, and support infrastructure
are stated as explicit objectives.
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State Governor Neil Abercrombie’s A New Day In Hawaii Plan (2010) envisions an
agricultural renaissance and places emphasis on decreasing the costs of farming for communitybased producers to maximize the use of existing agricultural land thereby increasing the supply
of local food. A need for an increase in demand for local food is also expressed with final
mention of the value of supporting school, community, and home gardens as a means of
achieving the increase in both supply and demand.
The Hawaii Statewide Comprehensive Economic Development Strategy (CED) outlined
the increased need for diversified agriculture with the decline of plantation agriculture across the
state( Office of Planning, 2010). The strategy also outlined the need for Oahu to have local
production on island and the need for farmers to have more access to land. Various short and
long range project proposals were explained, some of which work towards those ends. Most
relatedly, the CED strategy articulated a need for the Department of Agriculture to develop a
food security strategy, which was subsequently produced in the Increased Food Security and
Food Self-Sufficiency Strategy (Office of Planning, 2012). This second strategy was assembled
to increase the supply and demand for local food and to create a suite of policy and
infrastructural supports to do so; explained through policy and action suggestions to further
environmental, social, and economic benefits of increased food self-sufficiency. The extensive
list of policies and actions makes this document by far the most in depth in regards to possible
action surrounding state food security.
Overall state policy and planning regarding agriculture emphasizes the importance of
identifying and preserving agricultural land. At a statewide level Agricultural Land Important to
the State of Hawaii (ALISH) has been identified by the state’s Office of Planning after the
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adoption of the classification system by the Board of Agriculture. Based on the classification
system it has been determined that there is little ALISH identified land in Honolulu. Further
delineation of Important Agricultural Land (IAL), initiated through Act 183 (SLH 2005), is
designed to preserve IAL by making the process to re-zone for future development much more
difficult, thereby keeping farmers in operation and preserving agricultural land in the spirit of the
State Constitution. The State, Counties, and other entities have subsequently worked to draw up
incentive programs to facilitate the willful petition for designation of such lands by private
landowners and counties, as dictated in Act 223 (SLH 2008). The state Land Use Commission is
the entity which officially designates land as IAL, but counties are responsible for mapping the
extent of potential IAL. This program is still in development and to date the City and County of
Honolulu has not completed the mapping project. Hawaii State Bill (HSB) 951, introduced in
2013, was designed to establish a committee to determine the status of Act 183 (SLH 2005) and
make recommendations to further its implementation. HSB 951 was deferred during the session
by two committees, and at current no further progress is being made. Potentially because of the
lack of county of IAL mapping and limited political will to remedy that fact, there is little IAL
designated land on Oahu, and none within Honolulu.
City and County of Honolulu Perspectives for Oahu Agriculture
The General Plan (HonoluluDPP, 2002) for Oahu states the objective of maintaining the
viability of Oahu agriculture through enhancing markets for local products, supporting
diversified agriculture (examples given include truck farming, a graduated scale of market
gardening). The plan also supports intensified use of existing agricultural land and sought to
encourage the once viable sugar and pineapple industries. Identified in the Key Trends for the
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Oahu 2035 General Plan Focused Update is the shift from agricultural production away from
plantations to smaller diversified farms. The caveat therein is that, despite the increased
availability of agricultural land with the departure of most plantations, the agricultural industry
has been slow to make use use of the now fallow land which makes the land more susceptible to
the pressures of urban development.
In a more in depth review of island production considerations O'ahu Agriculture:
Situation, Outlook and Issues (Plasch Econ Pacific LLC. 2011) restates the importance of there
being sufficient agricultural land and water based on the state policy frameworks. The document
also summarizes the benefits of specialization and trade for agriculture in recognizing that while
our local consumption is currently dominated by foreign goods, our local production is largely
for export. While this betrays our reliance upon imports as a risk to local food security, viewing
total (or considerable) food self reliance as a goal can also create the potential risks from
inclement storms or hurricanes that could decimate local production. Of value to the potential for
UA in Honolulu there is recognition of the fiscal benefit of having farm production at the edge of
town because of the decreased transportation costs for the planter, this peri-urban agriculture
within the urban growth boundary but outside of currently developed areas is viewed as the
highest transient use of land that will one day be urbanized. A section on factors affecting
farming nicely summarizes the aspects of Oahu that support agriculture: large labor pool,
existing transportation infrastructure, benevolent climate, and access to markets (local and
distal); some of the factors limiting production are also explored: high costs of labor and
shipping, outside competition, and the difficulty in reaching economies of scale for efficient low
cost production. Each of these factors undoubtedly would hold true with UA as well.
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Some reasoning for the general prohibition on agricultural activity in residential zones is
described in the Oahu Agriculture trend report (Plasch Econ Pacific LLC., 2011) in a section
regarding nuisance issues which discusses the potential mutually negative impacts of residential
and agricultural activity. Namely in concern for residential areas are the potential sensory and
health issues arising from early noise, smells, and chemical use. From the agriculture standpoint
there is concern over increased theft and the often prohibitive cost of fencing as a protective
measure. The conclusion is then that agricultural production and residential developments should
be kept separated to the extent feasible; with the additional note that this may not always be
possible. This take is bolstered by a section stating that even in the pursuit of viable or even
quixotic degrees of production crops for food self-sufficiency (as wells a crops for export,
biofuels, and animal feed), there remains sufficient agricultural land to do so on Oahu outside of
the City designated Community Growth Boundaries (CGB). It is then reasoned that stemming off
urbanization within the already designated CGB is unnecessary, in effect, writing off any need
for UA on Oahu or in Honolulu.
Refining the focus from all of Oahu to the Honolulu area there are two relevant planning
documents at play. The East Honolulu Sustainable Communities Plan (HonoluluDPP, 1999) and
The Primary Urban Center Development Plan (HonoluluDPP, 2004) cover the breadth of the
Honolulu area and deal little with agriculture within their collective scope. These two plans
address community and economic interests in the community as well as the trends and
consideration regarding future growth and change.
The primary urban center (PUC), which consists of the area within the urban growth
boundary (UGB) does mention some existing agricultural lands but the plan does not directly
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address any specific goals for those areas. This may not be surprising as the only state Land Use
Districted agricultural land is a relatively small area in the back of Palolo Valley. Curiously
though there are a handful of larger ALISH defined lands within the extent of the PUC that are
also not discussed. Additionally in a review of the lands on Oahu with agricultural dedications
(HonoluluDBFS, 2013) there are only 26 plots within the PUC. It is likely that the majority of
these parcels were in agricultural use prior to county zoning designations or changes and they
and other also benefited from the Hawaii Right-to-Farm Act. Despite the presence of land being
actively cultivated, agricultural land designated as important to the state, and otherwise defined
agricultural land within the PUC there was no mention of the fate or considerations of these
parcel and businesses. This is likely to derive in part from the total area of these lands being
small relative to the total area of the PUC as well as the recurring emphasis within the plan on
the role of the UGB being to protect agricultural lands beyond the PUC.
So how does the plan for a community, adjacent to the PUC, with more agricultural land
address agricultural needs? The East Honolulu Sustainable Communities Plan follows suit in
seeking to define the areas for preservation and urban community but also considers agricultural
zones. In East Honolulu, the extent of which is from Kahala to Hawaii Kai, there are two areas of
current agricultural use that the plan seeks to conserve for continued production going forward.
The identified mechanism is to implement an agricultural boundary. This boundary would
encompass the existing agricultural lands as well as some nearby undeveloped lots (in the case of
Kamiloiki Valley) that would also be placed within the agricultural boundary to reduce
encroachment pressures of residential use and to act as a buffer between the, once again
seemingly incompatible, housing and farming areas. Evidence offered for the incompatibility
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apes the ideas articulated as nuisance issues in the Oahu Agriculture trend report (Plasch Econ
Pacific LLC., 2011): potential sound, dust, chemical, and odor pollution. Despite language about
the protection and promotion of agriculture in the long term, the onus for responsible
neighborliness is placed solely upon the farmer through stating that farm building and related
facilities should be designed to minimize the impact on residential activity, as opposed to the
inverse. Overall though such a buffer can be a boon for the agricultural lands by reducing
pressures for urban development, which, historically at least, tend to have more sway in regards
to the fate of agricultural lands than a handful of potentially annoyed neighbors.
Themes and Considerations: A Review of Planner Perspectives

In review of the relevant law, plans, and policy related to agriculture a few key themes
have been elucidated. All documents express a general view that protecting and enhancing the
use of agricultural land is of importance. Diversified agriculture is seen to be the way forward for
agriculture within the state. Incentives (like IAL and agriculture dedications) exist to increase the
feasibility of continued agricultural production. This continued production should occur outside
of urban and residential areas to the extent possible. This is supported by the belief that there is
enough land outside urban areas to meet all production needs. In no part of any document is there
mention of urban agriculture (noted here as commercial production as opposed to home gardens).
Despite this there is readily apparent importance placed on food security and food selfsufficiency even if the only grounds for working towards those goals are viewed to be outside of
urban areas.
The State and broader County goals of enhancing food security and self-sufficiency can
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be then understood to have been viewed by municipal managers and planners as an exurban
affair, literally and figuratively beyond the bounds of the city. This perspective is reflective of
information gathered from the study of planners perspectives across the United States wherein
food systems (and agriculture overall) was seen to be a wholly rural issue not of urban concern
(Pothukuchi & Kaufman, 2000). This myopic approach can be found in the negative space left
by the complete absence of recognition of urban system interactions with the food system that
can have potential benefits to agriculture (inter alia waste generation and disposal). The
consideration of urban areas solely as the receivers of food (ipso facto food security) and the lack
of any other articulated role for cities to play in food self-sufficiency has led, at least in part, to
the precarious and convoluted food system we are a part of today; and remains as a considerable
gap in a comprehensive approach to developing a viable local food system.
Discussion
Only time will tell if IAL becomes recognized within Honolulu or the broader PUC, it is
hoped that since ALISH designation has been given to some land within Honolulu that this will
be the case going forward; especially in light of the considerable development pressure on
agriculture within the PUC and East Honolulu. If UA is to become a viable activity within
Honolulu shifts need to be made to the Land Use Ordinances related to Zoning District
Regulations (Revised Ordinances of Hawaii §21-3). From the listing of Use types, the categories
identified as having relevance to UA, in the use types of agriculture and animals, are the
following:
AGRICULTURE
•

Agribusiness activities,
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•

Agricultural processing, minor

•

Animal products processing

•

Centralized bulk collection, storage, and distribution of agricultural products to wholesale
and retail markets

•

Composting, minor

•

Crop production

•

Forestry

•

Roadside stands, accessory

•

Storage and sale of seed, feed, fertilizer, and other products essential to agricultural
production

ANIMALS
•Livestock production, minor
The specific regulations and definitions concerning the use types above can be found in
Revised Ordinances of Hawaii (ROH) §21-5 and §21-10. Of the listed use types it is not assumed
that every UA operation would need to perform most of those functions, but it is likely some
would need at least a couple, and that nearly all would require crop production as an acceptable
use. At current most are only allowed within agriculture zoning districts (Ag-1, Ag-2), and fewer
are allowed in Country or Industrial (I-1, I-2, I-3) zoned areas. There is language existing within
the chapter which can be used to make a case for some of these use types to be permitted. In
ROH §21-3.7 regarding Residential districts it is stated that “nondwelling uses which support
and complement residential neighborhood activities shall also be permitted.” While the goal
outlined in Governor Abercrombie’s New Day in Hawaii Plan regarding family gardens is
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certainly within this use parameter, if a case can be made that crop production, minor
composting operations, or roadside stands can complement neighborhood activities it may be
possible to change the ordinance to make those (and possibly the others listed) permitted uses
within residential (and maybe other) zoning districts. The willful and ready transformation of
crop production from a non-permitted to permitted use is unlikely, and the potential for such a
shift to bring with it many of the nuisance issues and other concerns are plausible concerns as
urbanites new to production agriculture begin to experiment. To avoid building a negative image
of UA and to make any effort towards adding new uses to residential areas it is more practical to
pursue the goal that crop production become 1) a permitted use subject to the standards in ROH
§21-5, 2) a special accessory use subject to the standards in §21-5, or 3) require a conditional
use permit-minor, subject to standards in §21-5, with no public hearing required. This last option,
which is utilized for the allowance of day-care facilities in residential areas, may be the most
viable option; particularly if the case can be made that local agriculture has a value to the
community at least on par with a daycare facility (e.g., everyone eats though not everyone has
children).
A similar potential leverage point based on existing zoning requirements has been
identified that applies to apartment, apartment mixed use, resort, business, and business mixed
use zoned areas. Each of those zoning areas have an additional development standard that
mandates landscaping everywhere “except for necessary access drives and walkways”. If crop
production were to be made an acceptable use in these zoning districts there is potential for some
of the considerable amount of money spent on the design, installation, and maintenance of
landscaping to be contributing to more than aesthetic experience, demand on local water
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systems, and non-point source pollution from chemical use. Were this landscaping work to be
used for crop production via edible landscaping these highly managed terrains would then be
supporting food self-sufficiency and security in the heart of Honolulu’s most urban areas.

Further Study
One suggested course of action is to initiate a county wide study of food security, similar
to the Hawaii County’s (HawaiiDRD, 2012). Such a study could enhance the data surrounding
food production by isolating food and non-food agriculture on the island while also helping to
recognize any gaps in data collection related to the import and export of foods. Additional to
such an island wide study, and likely to have more of an impact on the considerations regarding
UA, a focused review of food security within Honolulu would undoubtedly demonstrate the
overwhelming dependence of the city upon other parts of the island and beyond. A well
accomplished review of that sort could galvanize interest and action towards UA by highlighting
the vulnerability of a large part of Oahu’s population.
Comprehensive study of the existing UA in Honolulu would also be a significant tool
towards changing policy to support UA. By the identifying UA practitioners and programming
already in place, such as a review of the parcels with agricultural dedications in Honolulu, an
understanding of the size, distribution, and socio-economic impacts of the UA community can be
developed. Through the identification of the population involved with UA planners can be better
equipped to support the UA community and address increased demand for local food.
Conclusion
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In thorough review of the planners perspective regarding agriculture futures on Oahu and
in Honolulu it is apparent that there is much to be done to enable UA in the metropolitan area.
Greater understanding of the shifts to zoning ordinances and understanding of the particulars
related to Honolulu’s food system is needed.
To remain current to community demands study and exploration of the ideas above by
planners can help to fulfill the role of planning as the arbiter between community interests and
government policy. In review of the situation as it exists today the likelihood is that UA policy
will not be instigated by planners unless we run out of (e.g., re-zone and pave) considerable
amounts of agricultural lands outside of the community growth boundaries. Due to the explicit
purpose of CGBs to avoid this possibility, and the potential for designation and subsequent
protection of important agricultural lands, the loss of most of the rural farmland on Oahu will not
happen anytime soon. This means then that action and policy will likely have to arise from urban
planters. The support of UA by planners would be of great service to urban planters and to
increased community access to local foods.
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Chapter 3. Assessing Urban Agricultural Opportunity in Honolulu, Hawaii through Land
Inventorying

In the spectrum of planning techniques, land-use planning, and measures of suitability
therein, have long been used by planners to identify the spectrum of viable developments for a
given parcel or zone (Hall, 2014). To begin engaging with UA land inventories have emerged as
a means of quantifying the extent of potential agricultural activity in city spaces (Mendes,
Balmer, Kaethler, & Rhoads, 2008). Planners utilizing GIS analysis at various scales from citywide (Balmer et al., 2005; Horst, 2008; Kremer & DeLiberty, 2011; McClintock, Cooper, &
Khandeshi, 2013) to county-region (Erickson, Lovell, & Méndez, 2013) to global (Martellozzo et
al., 2014) have increased understanding of the capacity of urban spaces to meet food demands
locally by identifying practically productive spaces within urban boundaries.
This paper outlines a preliminary analysis, utilizing geographic information systems, of
the potential land area for UA in Honolulu. Such analysis greatly increases understanding of the
geographic extent and spatial considerations for the targeted development UA programming.
Research Process
The range of approaches for UA land inventories in the literature was reviewed and
tabled (Table 1. Land Inventory Parameters) to better understand the site, scale, size, and
methodological parameters. This cross section table was then used to construct study parameters.
Based upon the study parameters GIS layers were found, and an analysis performed.
Land Inventory Cross Section Analysis
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Analysis of the tabled land inventories (Table 1. Land Inventory Parameters) highlighted
key characteristics of the study process. Study Scale works to bound the scope of the analysis,
most frequently tending to city scale. Land Ownership defines the target of the analysis. Public
land was most frequently studied, often driven by municipal support for either UA programming
(Horst, 2008) or the study itself (Balmer, 2005). Existing use criteria further hone potential areas
by either removing non-desirable areas (e.g. recreational, industrial, conservation), setting parcel
requirements (e.g. entirely vacant), and/or in clarifying land cover (e.g. bare soil, grass).
Minimum Size criteria is often paired with the size threshold of desired forms of UA (e.g., home
garden as compared to commercial farm). The Maximum Slope percentage serves to remove
land areas which, while frequently still cultivated by industrious practitioners (Smit, Nasr, &
Ratta, 1996), due to their pitch preclude many production forms or require extensive earthworks.
Ground Truthing, or the process of visiting sites, albeit sometimes remotely via recent satellite
imagery (MacRae, Gallant, Patel, Michalak, Bunch & Schaffner, 2010; Colasanti & Hamm,
2010), is the final study process to verify outcomes of the GIS analysis. The approaches outlined
in the table are not exhaustive but are representative of the process utilized for this study.
Excluded land inventories, again not exhaustive, focused on existing urban agricultural activity
(Ackerman, 2011; Taylor & Lovell, 2012) or were exclusively scenario driven to determine
potential productivity (Grewal & Grewal, 2012). While there is considerable detailed variability
within the studies, each utilizes GIS to accomplish analysis.
Table 1. Land Inventory Parameters
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Study Parameters
The parameters for this study are based upon the analysis of other land inventories (Table
1.) and local conditions. The geographic extent was based upon the City and County of
Honolulu’s development plan boundaries. Of the seven planning districts on Oahu the Primary
Urban Center (PUC) encompasses the majority of the island’s population and urbanized areas,
and serves as the Location and Study Scale. In recognition of this study as a preliminary to
further analysis, all ownership forms and all land within the PUC not classified conservation
(i.e., urban and agricultural) in the State Land Use Districting was included. The Existing Land
Cover and Use criteria were set to include all bare soil, grassed, and low vegetative growth area,
with the exclusion of lands under tree cover, water, or impervious surfaces. While rooftops
(Cheng, 2012), warehouse spaces (Gomes, 2014), pavements, and walls (Institute for Human
Services, n.d.) are utilized for UA in Honolulu, there are often increased costs and entry issues
associated with vertical and roof gardens. By allowing for greater access, physically and
financially, an in-ground terrestrial production focus can engage broader numbers of
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stakeholders and practitioners. While some inventories sought only vacant land as an Existing
Cover and Use criteria, the development pressures and land costs leave far fewer fully vacant
properties in Honolulu (and Oakland) as compared to other cities (e.g., Detroit) with different
prevailing economic conditions. The low Minimum Size threshold of 500 ft2 seeks, again, to
maintain a broad spectrum of potential engagement, encompassing the spatial needs from home
gardeners to commercial farmers, and potential for more targeted analysis in the future.
The Maximum Slope percentage of 30 percent was selected to remove areas where some
forms of agriculture could induce erosion. As grade increases so too does erosion capacity and in
Hawaii’s soils, due to tropical rainfall regimes soil structure, and landform, erosion capacity is
accounted for in statewide soil surveying (Ikawa et. al., 1985). From these parameters a concise
study outcome is discerned: to identify the arable urban land that can be produced from by
various practitioners types without further soil loss.
Datasets
Based upon the Study Parameters data sets were identified to accomplish the analysis.
The data sets acquired via the State of Hawaii Office of Planning’s Hawaii Statewide GIS
Program website, which are nominally explanatory, include: the Development Plans (PUC
parameter); the State Land Use Districts layer for non-conservation district boundaries); City and
County of Honolulu Zoning and Large Landowner, Government Land Ownership, and Parks
layers provided ownership and use filters; Tax Map Key Parcels provide individual site
boundaries. A 10-meter grid digital elevation model (DEM) was used to determine slope.
The critical dataset, which streamlined much of the analysis, was derived from an Urban
Tree Canopy Assessment, completed by Smart Trees Pacific in 2012 using a technology from the
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Spatial Analysis Lab at the University of Vermont. The assessment aimed to determine existing
and potential tree cover for Honolulu, and facilitate better decision making by, inter alia,
planners, landscape architects, and educators (Smart Trees Pacific, 2012). The technology, in
concert with satellite imagery and light detection and ranging (LiDAR) data identified and
classified land cover into seven distinct categories: tree canopy, grass/shrubs, bare soil, water,
buildings, other pavement, and agriculture. The assessment covered 250 square miles
encompassing the majority (89 percent) of the PUC as well as east and west of metropolitan
Honolulu.
Geospatial Analysis
Utilizing the listed datasets and parameter geospatial analysis was carried out through the
support of University of Hawaii at West Oahu (UHWO) professor Albie Miles. UHWO is
currently developing a Sustainable Community Food Systems undergraduate degree and Dr.
Miles extended the opportunity to utilize the contracted GIS specialist Christine Feinholz, of
Pacific Cartography, to accomplish this study; as UA has played a critical role in urban
community food systems throughout history (Barthel, & Isendahl, 2013) and thus falls within the
scope of Dr. Miles’ UWHO community food systems research.
Upon determination of the study parameters and delivery of the data sets processing
began with clipping out the conservation zoned areas from the PUC study to develop a screening
layer. The 10-meter DEM was classified into two categories greater or less than or equal to 30
percent slope, and the greater than 30 percent slope regions were clipped from the study area
screening layer. The bare soil and grass/shrub layers from the UTCA not within the study area
screening layer were clipped. Resulting bare soil and grass/shrub layer features were merged,
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and area calculations in square feet applied to each feature. All bare soil and grass/shrub merge
features of 500 square feet or greater were selected and created into a new layer; with the
resulting single layer meeting all desired parameters. Additionally a perimeter length-to-area
ratio calculation was applied to assess the regularity of each bare soil and grass/shrub merge
feature.
Data and Process Limitations
These data and process, while of utility, offer only a rough understanding due to various
limitation in the data. This methodology has not included any process to remove competing
existing land uses, inter alia, recreation, preservation, or burial sites. There has also been no
categorization or study of areas already under some form of cultivation. The project scope
doesn’t allow for a simplistic ground truthing process of site visitation, and in the absence of
additional temporal or financial support remote analysis with high quality imagery has also not
been completed. The incomplete coverage (89 percent) of the UTCA over the extent of the PUC
also leaves some areas of the analysis.
Results
Descriptive statistical analysis determined the final bare soil and grass/shrub layer to
contain 40,938 individual features, ranging from 500 sq. ft. (0.01ac) up to 388 acres in size, with
a sum total of 10,043 acres. The mean feature area is 0.25 acre (10,686 sq. ft.), median area is
just under 1500 sq. ft. (.03ac), with a standard deviation of 2.81 acres.
Maps produced by Pacific Cartography (Figures 1-3) explore further the extents of
Government Ownership, Large Landowners, and distribution by Zoning. Figure 1. demonstrates
that the majority (5548 acres, or 55 percent) of potential lands are held by Large Landowners
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(e.g. City/State/Federal Governments, Kamehameha Schools, etc.). The remainder (45 percent) is
held by other entities, though 610 acres of publicly accessible city park land, including
recreational and existing community garden spaces, are potentially arable.
Figure 2. articulates that distribution within large landowners. The Federal and State
Governments own over 80 percent of the large landownership holdings, with ten percent held by
the City and County of Honolulu, and one percent held by the Department of Hawaiian
Homelands. This leaves seven percent (395 acres) in the stead of private large landowners.

Figure 1. Areas Eligible for Urban Agriculture by Land Ownership
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Map 2. Areas Eligible for Urban Agriculture by Large Private and Government
Landowners

Figure 3. assesses the distribution by city zoning type, irrespective of ownership. The individual
zoning types (e.g., Residential Districts 3.5, 5,10, and 20) have been aggregated for ease of
understanding and visualization. Table 2. articulates the distribution by aggregated zoning type.
The majority of the area (68 percent) is designated for Residential use (3766 acres), followed by
Federal and Military zones (2945 acres).
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Figure 3. Areas Eligible for Urban Agriculture by City Zoning.
Discussion
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These results provide an understanding of the potential extent of arable lands while also
leading towards topical understanding of where, and where not, to target approaches. Due to the
extensive regulatory processes entwined with access and use of Federally owned or zoned land it
can be estimated that somewhere between 23 percent and 30 percent (owned and zoned,
respectively) of the total potential land is unlikely to be utilized; and the processes to engage
Federal land asset stakeholders are not within the scope of the project. This fuzzy data is due to
discrepancies between the Large Landowner and Zoning datasets. Other land inventories have
eliminated industrial areas either entirely (Taggart, Meghan, Daniel, & Land Use & Planning
Working Group, 2009) or based on ground truthing (Balmer et. al., 2005). Doing so based on this
study’s outcomes would remove over 1000 additional acres (11 percent) from potential
cultivation. While focused on urban agriculture, there remain pockets of production, mostly in
upper valleys, where most of the existing one percent of agricultural land is found. Despite being
within the limits of the PUC, much of this land would not be recognized as urban. Though this
study makes no approach towards honing the definition of what constitutes UA, these areas have
limited accessibility and are outside of the most densely populated regions of the city. These uses
account for 42 percent of the identified, by zoning, land area.
Of the remaining 58 percent, the majority (38 percent of total) of the potentially arable
land is zoned for residential use. This is helpful to the targeting of policy and programming for
the furthering of UA in Honolulu. The bulk of the remaining 20 percent is zoned preservation
(14 percent of total). While preservation and cultivation may not immediately seen as
compatible, it should be noted that a municipal golf course (included in the land area totals) is
within this zone.
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Further Study
The preliminary and coarse results from this study offer much opportunity for future
analysis. Remote analysis or other layer based removal of competing uses (e.g., golf courses)
would provide a much more accurate picture of the land which is not only potentially arable but
feasibly so. Ground-truthing through aerial imagery or site visitations would provide even finer
grain understanding of the feasibility of an area, but would be most successfully accomplished
within smaller target areas like individual neighborhoods or with particular intent such as school
gardens.
Many studies (Grewal, & Grewal, 2012; Kremer, & DeLiberty, 2011; McClintock,
Cooper, & Khandeshi, 2013) utilize land inventories to demonstrate potential production to meet
city needs. Borrowing a rough and rapid prospective yield analysis from Kremer and Deliberty
(2011), calculations can be made surrounding production capacity in the PUC considering only a
portion of the 3766 acres of residential land at an average yield rate. If only five percent of the
residential land (188.3 acres) came into production, and were to produce 0.6lbs of food per
square foot annually this would add 4.9 million pounds of local food into the diet of Honolulu;
providing each of the 375,000 residents of Honolulu over 13 pounds apiece. More rigorous
analysis could be applied and paired with consumption rates to determine the extent of
production needed, or amount of diet composition possible, to meet consumer demand.
Conclusion
This study has developed understanding of the extant, ownership, and zoning
characteristics of potentially arable land in Honolulu. Key outcomes being that potentially arable
and locally governed lands are largely for residential use (38 percent) or owned by the State of
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Hawaii (22 percent). This facilitates the targeting of policy and planning interventions to zoning
and owners that which control most of the arable land. Similarly the extent (over 10,000 acres) of
arable urban lands offer a snapshot of possibility for UA in Honolulu. While much further study
needs to be done, and policy interventions may be required to derive the most benefit from UA,
the opportunities for UA in Honolulu are now evident.

31

Chapter 4. From Complexity to Clarity: Building a Typology for Urban Agriculture in
Honolulu, Hawaii
To realize the capacity of UA in Honolulu, there remains an unfulfilled role for planning
to translate municipal goals into actionable steps, the first of which is to help clarifying the
spectrum of UA in practice. The landscape of UA efforts is vast and manifested in a diversity of
forms from, inter alia, personal home gardens to public orchards, to commercial farms. Using
practitioner experience and review of literature this this research develops a typology of the
forms of UA as well as takes steps towards classifying the different needs between UA forms.
Throughout the stepped integration of UA in planning research there has been recognition
of the complexity and utility of defining UA (Smit, Nasr, & Ratta, 1996; Quon, 1999; Napawan,
2014). The variety in aspects of UA from production (in various forms, scales, and locations) to
processing, marketing, and supportive industries (e.g., agricultural inputs like feed and fertilizer)
has led to variety in definitions (Quon, 1999). While definitions may have common components
(Quon, 1999) there is a need for community definitions to “encompass any and all activities that
form part of UA” (p. 60, 1999). Mougeot (2000) notes how the effects of shifting research trends
produce an added variety of definitions.
Clearly defining UA is critical to developing targeted policy and planning interventions
(Napawan, 2014). While in research definitions may serve to hone the focus of study (Quon,
1999; Mougeot, 2000), in community and policy realms it bounds what is paid attention to and,
to some degree, what is possible. In policy the definition of problems serves to accomplish goals
through stating what and who is at stake (Stone, 1997), and because of this definitions also
circumscribe possibility. Definition precedes and bounds the scope of problems to be identified
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and addressed; both internal to UA and those that UA can be seen to remedy.
Typologies act as a means to both recognize the complexity of UA and as a means to
clarify definitions. To address complexity in various fields typologies have long been used to
classify groupings by general type (Young, Zanders, Lieberknecht, & Fassman-Beck, 2014). The
power of typologies is their capacity to systematize complex attributes while having an easily
understandable type-based end result (Young, Zanders, Lieberknecht, & Fassman-Beck, 2014).
From national classification of farms (Hoppe & MacDonald, 2013), to green infrastructure
(Young, Zanders, Lieberknecht, & Fassman-Beck, 2014), to UA in San Francisco (Napawan,
2014) typologies help codify and structure complex sets of information into manageable
classifications.
Research Process
Typologies, like definitions, vary in their scope and complexity, frequently with a
relationship between the two: “Most authors define UA only in general terms; this is then often
developed into some typologies to organise data analysis on the afore-reviewed dimensions of
the concept.” (Mougeot, 2000, p. 9). This study takes the inverse approach, seeking to
understand and classify the landscape of UA in Honolulu first into a typology, that can in the
future be expanded upon to inform the development of a community and policy definition. The
categorizations of common definition components of by Smit, Nasr, & Ratta (1996) and Quon
(1999) and Mougeot (2000) were developed upon and expanded into a typology by the Resource
Centres on Urban Agriculture and Food Security Foundation (RUAF) in their Distance Learning
on Urban Agriculture course (RUAF, n.d.). The RUAF typology has been adapted and used as
template for the UA in Honolulu typology. The typology for this study analyzes the food
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production aspects of UA in Honolulu. Culling of popular news items, program websites, and the
authors experience in the field over the past 8 years were used to identify the forms and
characteristics of UA in Honolulu to populate the RUAF typology template. This typology was
then referenced to data collected from the City and County of Honolulu Land Use Ordinances
related to Zoning District Regulations (ROH §21-3). The comprehensive list of uses was
analyzed to identify those relevant to UA and then paired to the forms in the typology likely to
desire that use.
Typology Development
To begin construct the typology the forms of production UA in Honolulu, past and
current, were analyzed for their form of production. The authors role as the director of the Oahu
Farm to School Network, among other roles, has informed his understanding of the production
landscape The production forms were then classified into the categories and analyzed based
upon the scale of production, land ownership, organizational modality, and degree of marketing
(see Table 3). The classification into forms accomplished the task of sorting like programming
into groups, which are each explained below.
Food forests are, as noted by Clark & Nicholas, frequently described as “collaborations
between municipalities and community members to establish food trees on open space within
city” (2013, p. 1665). The scale of production ranges considerably food forestry programming
(Clark & Nicholas, 2013) but local experience with a proposed project at an urban park sets the
minimum size to 0.5 acre with the upper end being rounded up from the largest existing urban
food forest in a dense city (Husted, n.d.). Food forests fall under what Nordahl terms public
produce, settings showcasing “how public space and public policy could work together to reduce
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food insecurity for the destitute and perennially hungry” (2009, 14). The community entities
(organizational modality) involved with the management of these spaces do so with the express
intent of the spaces and the harvests being open to all (degree of marketing).
Community gardens in Honolulu are all managed by the City and County’s Department
of Parks and Recreation (organizational modality) on land owned by the city (land ownership).
Their website lists the plot size and number of plots of each site (Department of Parks and
Recreation, 2014) which were analyzed for minimum individual plot size (5’ by 7’). A
discussion with the City’s Community Garden Program manager Wayne Sasaki identified 30 to
be the minimum number of plots. Minimum plot size and minimum number of plots were
factored to produce the minimum scale for community gardens. This process was repeated with
largest individual plot size (20’ by 40’) and number of plots (465) to identify the maximum
scale. While the impetus for the community gardens program was to provide garden access to
Honolulu residents for home use (Department of Parks and Recreation, 2014), it is possible that
there may be some sales from larger plots.
Institutional gardens are those managed by organizations on their grounds. In Honolulu
the most common form is that of school gardens, though other entities like the homeless shelter
The Institute for Human Services also have onsite production for and with their residents
(Shikina, 2010). The pioneering work of the Kokua Hawaii Foundation in supporting garden
programming within public schools uses a standard bed size of 4’ by 8’ which has, even in
schools not working with them directly, become a relatively standard sizing. Of the institutional
garden programs in production the largest of which is the Waikiki Food Farm at Waikiki
Elementary School, with an orchard system and gardens occupying just under three-quarters of
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an acre.
Home gardening can take the form of single potted plant up to completely edibly
landscaped parcels. For this reason there is no minimum size threshold determined, but with
most of the single owner parcels in Honolulu not occupying more than a quarter acre in total the
upper scale threshold has been set there. Home gardens are distinct from market gardens in that
there is no aspect of commercialization involved. While home and market gardens can both
occur on private lands, and even within the same garden, market gardens are cultivated with the
intent of production for local sale. A local project focused on developing market gardens in the
Manoa Grow-Op, a collective working to identify and bring into production arable private lands
in the backyards and vacant lots of Manoa Valley (Manoa Grow-op, 2014). The threshold for
market gardens has been determined through analyzing the parcels within the primary urban
center (PUC) of Honolulu that have agricultural dedications. The agriculture dedication process
allows landholders to commit their land to agriculture for one, five, or ten year terms; doing so
lowers the parcel tax fee to be based on five, three, or one percent, respectively, of the assessed
land value. This mechanism, accomplished through a petition by the producer to the Real
Property Assessment Division of the City’s Department of Fiscal and Budget Services (based on
Revised Ordinances of Honolulu [ROH] §8-7.3) allows for a considerably reduced tax rate
meaning production can occur at a land rent well below the assessed market value. Of the parcels
dedication for 2014 the smallest of which occupies one-tenth of an acre. The somewhat arbitrary
upper threshold for market gardens borrows from an assessment of urban lands for urban
production in Oakland (McClintock, Cooper, & Khandeshi, 2013).
The arbitrary nature of distinction between commercial gardening and farming,
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experienced by many small produces, is beyond the scope of this study, but is most often
discussed as a scale question. Farming operations are managed by business entities for income
generation and occur on both private or leased public lands, with the intent of local or export
sales.
Results
The Typology of Production UA (Table 3.) compiles the research results into an easily
understood matrix which allows for rapid understanding of some of the key requirements and
characteristics of UA in Honolulu. The forms of UA identified in the typology will also require
different uses of the land.
Table 3. Typology of Production UA

The City and County of Honolulu’s Land Use Ordinance Master Use List (ROH §21- 3)
designates uses and the zoning districts where particular uses are allowed. The Master Use Table
was analyzed for the uses needed by UA practitioners, either currently or conceivably in the
future; the emended use list was then compared with the UA production forms to note the desired
uses of particular UA forms (Table 4. Desired Land Uses by UA Production Form ). While these
uses are often intuitively involved with UA (especially those in the Agriculture sub-section)
there remains the issue of whether or not the use are accepted in most of the zoning districts
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found in Honolulu. For example, of the Agriculture sub-section uses (left column of Table 4.),
many are only allowed in Agriculturally zoned districts, which make up one percent of of the
total arable land area identified within Honolulu’s Primary Urban Center in a previous GIS
analysis.
This issue of zoning prohibiting various aspects of UA is not just an issue in Honolulu,
but is found in municipalities across the country (Voigt 2011). The zoning barriers highlight how
different forms of UA require different policy and planning interventions.
Table 4. Desired Land Uses by UA Production Form
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Discussion
The variance between use requirements in the different forms of UA highlights the need
for any policy definition of UA to be comprehensive, as well as the breadth of potential policy or
planning interventions to support UA in Honolulu. Each of the marked (‘x’) boxes in Table 4 is a
potential leverage point for enabling UA in Honolulu.
Further Study
Further analysis of each of the desired uses within the typology forms (Table 4.) could
identify specific policy interventions to enable the particular typological form through expanding
the acceptability of a given use to more zoning districts. For example, the prohibition of some
types of home occupations as an accessory use in residential districts reduces the incentive of
home gardeners to scale up to market gardening; this could be remedied though through
legislation supporting cottage industries. While the particular needs of a given form of UA will
vary, there may exist opportunity for single policies to support multiple forms of UA through the
establishment of the Urban Agriculture Incentive Zones. This process has found success
throughout California as the result of a state bill enabling counties to establish such zones.
Further review of the legal specifics and the degree to which they may be applicable to Hawaii’s
laws is needed though.
Conclusion
The typology produced in this study helps clarify the different forms of UA in Honolulu,
and through the pairing with desired uses can lead to an understanding of the diversity of policy
mechanisms needed to support UA. Much further study needs to be done, and policy and zoning
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shifts will likely be required to derive the most benefit from UA in Honolulu.
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Chapter 5. Making The Case: Municipal Economics and Urban Agriculture
As interest in local production, farm to table, and food systems have increased in recent
years, so too has an awareness of the possibilities afforded by urban agriculture (UA) to
positively impact food security (Sonnino, 2009; Thebo, Drechsel, & Lambin, 2014), and
sustainable land use planning (Lovell, 2010). While much study has been done regarding
benefits of UA from individual and community perspectives, determining the economic impact
of UA on municipal tax revenues is critical to fostering the adoption of UA by city planners. This
paper seeks to determine factors of the potential economic impact of UA on surrounding land
value, and hence city income, through the analysis of various studies of land uses akin to or
encompassed by UA. The concern with this paper is less the impact on surrounding land values
per se, but more so the increased city tax revenue that would result from land value increases.
The factors of relevance to UA in Honolulu, Hawaii are assessed and city specific issues
and potentials are also discussed.
Market Failure & Validation of Intervention
In urban land markets competition between agriculture and alternative land uses (e.g.,
residential, commercial, etc) has by and large resulted in ever decreasing urban agriculture. Real
estate markets have failed to fully account for the value of agricultural land in urban spaces
(Brinkley, 2012) and as a byproduct have tended towards uses which offer higher tax revenues to
municipalities and greater value to owners. This trend, while largely allowing free markets to
determine land usage types, has ecological, social, and economic ramifications. The positive
environmental externalities that UA affords include, but are not limited to, mitigating urban heat
island effects, acting as species conserving habitats, and moderating climate while producing
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oxygen and absorbing pollutants (Van Leeuwen, Nijkamp, & de Noronha Vaz, 2010). These
unaccounted for and indirect environmental values are paralleled by social valuation through the
capacity of UA to serve as community galvanizing spaces where recreation and environmental
interaction (Voicu, & Been, 2008) intersect with the use of local resources to gain some feeling
of control in the face of unstable global economic forces (Van Leeuwen et al., 2010). Van
Leeuwen et al. (2010) compiled a typology of values of productive urban greenspace (inter alia
social, ecological, planning), along with related economic value perspectives (e.g. direct/indirect
use, bequest value, etc) and the valuation methods to quantify each value. While the ecological
and social impacts of UA afford some facets of an argument for the adoption and support of UA
programming by municipalities, economic justifications are necessary to validate and vet
potential interventions by city planners. Some identified monetary valuation methods of the
economic value of productive greenspaces are: market analysis, production functions, financial
analysis, economic cost-benefit analysis, travel cost methods, and finally hedonic price method
(Van Leeuwen et al., 2010). It is not the purpose of this paper to perform specific calculations
relating to full spectrum of economic impacts of UA, but more so to assess the potential
economic impact of UA on surrounding land values, through the analysis of studies using the
hedonic price method. Hedonic price studies quantify the changes of property values in the
vicinity of a use point (e.g. UA or transit stations) as a means of determining monetary value of
the non-market amenities and externalities of a given use (Brinkley, 2012). What then has been
said about the neighboring land value shifts that occur as a byproduct of UA?
Literature Review
As of the end of 2013 there has yet to be a comprehensive study looking at the impact of
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various forms of UA on surrounding land values. Because of this, proxy studies have been
selected which assess, through various means, the fiscal effects of UA on other parcels. Each
study speaks to a form or facet of UA, and hence collectively creates a mosaic that can be used to
determine a suite of potential effects and their parameters.
Community gardens are a form of public land use for private production that has a rich
history (Lawson, 2005) both with and apart from planning (Lawson, 2004). Voicu and Been
(2008) have performed by far the most comprehensive study on the impacts of community
garden on surrounding land value. Using the hedonic pricing method, an analysis of over 600
community gardens and 500,000 property sale transactions in New York, New York over the
course of the last 20 years of the 20th century was accomplished. Unlike previous studies,
causality was able to be determined due to the long temporal scale (analysis of land value preand post- garden installation) and rich supply of data (Voicu, & Been, 2008). Whereas previous
studies may have assessed land value shifts, other studies did not assess changes to these values
over time. Analysis determined a positive impact on residential property values that increases
over time and decreases with distance from the community garden (Voicu, & Been, 2008).
Additionally gardens that were installed in lower valued neighborhoods demonstrated increased
positive impact, as did gardens of higher quality (Voicu, & Been, 2008).
Despite the consistent positive impacts found in New York City another hedonic
regression analysis of parks within the city of Minneapolis, Minnesota found that large parks
with large gardens experienced negative externalities associated with increased visitors from
outside the area (e.g., traffic, noise, etc) (Lin, Wu, & De Sousa, 2013). The analysis of garden
presence in general was shown to have consistent, though variable, impacts across park sizes;
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with parks containing gardens demonstrating nil or slightly negative impacts on surrounding
property values at the city scale, but positive values at community and neighborhood scales (Lin
et al., 2013). This leads to the conclusion that community garden benefits are most distinctly
demonstrated within neighborhood and community parks where the primary users are nearby
residents (Lin et al., 2013). The comparison of various park amenities, inter alia gardens, water
features, skateboarding facilities, and the definition of the differential impacts on property values
that different use types have is of importance for planners seeking to maximize the resultant
economic value afforded by certain amenities (Lin et al., 2013). This is of great importance in
the consideration of UA, as it leads towards the assumption that different forms of production
will yield distinct externalities with differential impacts on surrounding land values.
This recognition of the capacity for agriculture to have varying economic impacts on
surrounding properties is reinforced by the Brinkley’s study (2012) of peri-urban agricultural
land preservation. Hedonic valuation showed considerable variation in impact on residential
property values from very negative (-$37,541) to positive ($5518), leading to the conclusion that
residential property value shifts are not an ideal metric due to the wide variation in production
methods, regional land markets, and local perspectives on agricultural activity (Brinkley, 2012).
Local perspectives understood through farmland amenity studies (like hedonic pricing or
contingent choice methods) found that farmland preservation was more likely to be supported
when farmland was scarce, in high production, near to dense urban areas, and has an aged,
educated, and high earning demographic base with previous farm experience (Brinkley, 2012).
These factors are noted here as they may have the possibility of conferring to positive support for
UA programming as well. Further exemplification of the importance of perspectives on
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agriculture, and its possible reach into some realms of academia, is the noting that no studies
have been published about positive economic impacts of animal operations on surrounding
properties (Brinkley, 2012). Possibly as a result of the largely negative findings regarding
impacts on property values Brinkley emphasizes the importance of evaluating farmland effects at
a regional scale to better account for other impacts resulting from agriculture such as tourism and
ecosystem services. While Brinkley focuses on a land use form (production farming on existing
agricultural land) that many would most readily associate with UA, there remain other forms of
UA that are likely to experience very different impacts.
While hedonic price method measures indirectly the value brought by an amenity or use,
the difference-in-differences approach assess the impact of a use change by contrasting sites
where changes were made with a control group of sites. Heckert and Mennis (2012) used this
latter approach in assessing the conversion of vacant land to greenspace in Philadelphia,
Pennsylvania. Findings determined that areas adjacent to vacant lots experienced less of a
positive growth in value than did areas surrounding once vacant lots that had been greened
through the city’s Land Care Program (Heckert, & Mennis, 2012). While they recognize the
difficulties of finding suitable control lots and issues relating to absence of random selection for
which sites were greened their study did find support for the hypothesis that urban greening of
derelict parcels positively impacted property values. That being said, the value shifts that
occurred varied considerably throughout the study area, and reinforce the general notion that the
impact of greening and parks is highly variable and related to other factors such as use amenities
and neighborhood qualities (Heckert, & Mennis, 2012). Akin to other studies (Voicu, & Been,
2008) it has been determined that the positive effects were greatest in areas with demographics
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of lower socioeconomic standing with weaker property markets (Heckert, & Mennis, 2012).
Additionally it was determined that not all distressed neighborhood equally benefited from urban
greening, and than in large part the effects were the result of land value changes in moderately
destitute areas as opposed to highly destitute ones (Heckert, & Mennis, 2012).
Results
Analysis of the above studies yields a mockup of potential impacts of some kinds of UA
programming on nearby property values. All of the analyzed studies demonstrated some positive
impacts on property value. There has though been considerable variation in results. The factors
identified to have impacted said variations are critical to the understanding of which production
models and target locations can be paired to produce the most positive changes on surrounding
property values and hence be more likely to receive support from city planners. In considering
UA programming, the factors that are most likely to parlay similar effects on property value
shifts are: proximity from UA operation, lot size, socioeconomics, production quality, target
market, previous use, time, and production model.
If property tax revenue increases are the desired outcome in considering the siting of the
community gardens UA production model, preference should be placed on community and
neighborhood parks (Lin et al., 2013) in disadvantaged communities (Voicu, & Been, 2008).
Increases in property value are likely to be found closest to community garden locations and will
decrease by distance. Temporally longer standing gardens and those with active management
groups that work to maintain productive and aesthetic use of the space will yield greater benefits
to neighboring values. This leads into a need for seeking longer term garden spaces over
transient ones. If use agreements can be negotiated to allow for longer term leases with owners
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of vacant lots or derelict parks the benefits demonstrated by transitioning empty space into
productive greenspace can also be garnered. Programming which involves the conversion of
vacant land into UA should also focus on neighborhoods with moderate means as compared to
those with very high or low socioeconomic indicators, as moderately disadvantaged locations are
most likely to generate greater value to nearby property prices. In sum, a cost-benefit analysis of
the lost tax revenue of a parcel utilized for UA compared to the increased value of surrounding
properties has demonstrated strong support for the community garden production model (Voicu,
& Been, 2008).
Other production models, such as the novel topics of food forestry (Clark, & Nicholas,
2013) and public produce (Nordahl, 2009) have less well defined outcomes. This is due in part to
the newness of these concepts, but also because direct value will be harder to determine since
there is no single user group who can be analyzed for non-market benefits beyond hedonic
pricing. The open access nature of these production models also potentiate the possibility of
negative externalities associated with parks that attracted high levels of exogenous users and
tourists (e.g., noise and congestion). As a result public production models require greater careful
consideration than more targeted UA production models in order to abate negative impacts.
Discussion
In municipalities across the country UA has experienced a surge interest and in many
cases support (Thibert, 2012). This is mirrored by a growing interest in Honolulu, Hawaii (Pang
Communications, 2013). Though a commitment to agriculture is expressed in nearly every major
planning document from the state (Hawaii State Plan) down through county (HonoluluDPP,
2002), and communities (HonoluluDPP, 1999) there is no mention of UA as a mechanism
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towards doing so. The general view articulated in planning documents relevant to Honolulu and
agriculture is that protecting and enhancing the use of agricultural land is of importance and that
diversified agriculture is seen to be the way forward for agriculture within the state. The
economic forces of urban development pressure on remnant agricultural land remain present in
Honolulu, as evidenced by the constantly declining number of agriculturally dedicated land in
Honolulu: there were only 59 agriculturally dedicated plots within greater Honolulu (including
East Honolulu) for 2013 (HonoluluDBFS, 2013). To date there is no municipal programming
advocating UA as a general approach towards increasing and enhancing agriculture within the
state. The capacity of city backed community gardens is stunted in part by long wait times for
garden plots in many locations and little program funding. The parks system is stretched thin
with few staff responsible for the oversight and maintenance of a vast number of parks, resulting
in many of those in areas of lower socioeconomic standing to languish. Many of these issues are
not novel, nor unique to Honolulu and despite failed efforts towards experimenting with public
production models (PermablitzHawaii, 2013) the city has yet to take a concerted approach
towards the integration of UA. The review of hedonic pricing analyses of UA proxies and their
possible impacts is intended to be a first step towards building an economic basis for just such
and integration at the municipal level. Tools such as tax increment funding are a viable option
for addressing the costs of UA programming as the longer time horizon of benefit accrual from
community gardens, and potentially other forms of UA, outweighs the losses in tax revenue. In
the case of UA proposed for public parks careful attention to the type of production model is
needed. Further experimentation with production types and study of existing production models
in Honolulu is required to better understand the degree to which similar effects to those found in
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other cities hold true. It is hoped that such analysis would foster an understanding of the degree
to which increased surrounding land values are able to cover the cost of lost tax revenue due to
UA (agriculturally dedicated lots pay between one and five percent of the assessed value tax).
Additionally, for UA programming that would occur on public land the question arises of
whether or not increased tax revenue in surrounding plots is sufficient to cover the cost of
managing citywide UA programming oversight. If the loss in tax revenue is more than made up
for by increases in surrounding property tax, then the subsidization of UA programming through
municipal support can be justified. Otherwise existing market forces may maintain a quantity of
UA lower than optimum, keeping increases in UA (through subsidy or other municipal support)
and hence in marginal social benefit from occurring (Figure 2.)

Figure 4. UA Potential to Increase Marginal Social Benefit.
Further Study
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Finally further study is needed to understand whether there is a ceiling to the benefit of
UA on surrounding land value, namely whether the proximity of UA sites to one another
modifies their impacts on surrounding land values. To wit, do two UA sites close to each other
yield the same strength of benefit as they would if they were further apart? Questions such as
these are important for calculated municipal UA support to target locations and set a density of
UA programming that maximizes tax revenues.

Conclusion
The targeted pairing of sites and production models of UA can reduce the negative
impacts and enhance the positive benefits to surrounding property values. While the high
variability between locations and production types will likely continue to produce a spectrum of
results in further studies, this paper highlights the benefit of preliminary assessment and filtering
to produce the greatest tax revenue increases. Similarly, though there is still much work to be
done in regards to the quantify the impacts of novel production models, the overall trend appears
to support UA programming as tool for city planners, developers, and community members to
experience a mutualism of municipal economic and community social benefits. As UA
programming continues to increase in developed cities further analysis and study will provide
answers to some of the questions regarding overall impacts of UA. It is of importance though for
planners to keep in mind the community specific motivations and to inform themselves about the
differential impacts of various UA production models so that these can be best paired with
landscapes to yield the greatest benefits.
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Chapter 6. Conclusions
Overall Recommendations
This study has outlined a variety of recommendations from specific zoning changes to
further comprehensive study of Honolulu’s food system. The analysis though has shown that
zoning issues are a persistent barrier. Of the recommendations, a modification of the agricultural
dedication process to allow for parcels not currently zoned for agricultural use to split the land
value between dedicated agricultural use and non-agricultural (e.g., residences, etc) uses could
greatly enhance urban production.
The mechanism, accomplished through a petition by the agricultural producer to the Real
Property Assessment Division of the City’s Department of Fiscal and Budget Services (based on
Revised Ordinances of Honolulu [ROH] §8-7.3) allows for a considerably reduced tax rate
meaning production can occur at a land rent well below the assessed market value. Currently,
dedicating land for agricultural use in one, five, or ten year terms lowers the tax fee to be based
five, three, or one percent, respectively, of the assessed land value. By the design of the
dedication there is fiscal incentive to commit land to production agriculture for longer terms. The
system as it exists though requires agriculture to be an accepted use within current zoning, or to
have been occurring continuously without disruption and can then be grandfathered in (via the
Hawaii Right-to-Farm Act). This significantly limits future potential for UA due to crop
production currently being an acceptable use only in lands zoned for preservation (P-1) or
agriculture (A-1, A-2) as dictated in ROH’s Land Use Ordinance §21-3.
This type of modification would facilitate the use of urban lands that are vacant, or even
slated for future development, to be brought into cultivation. The constant flux of urban lands
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though does bring up tenure issues for planters. Looking at the the trade-offs between land tenure
and land price for agricultural activity within the PUC, one must ask how short term cost-savings
of urban land use (i.e., less transportation, and possibly rent below market value, etc) pairs with
the longer-term cost of having to relocate once development (or redevelopment) occurs.
Versions of this expanded dedication process to are now be implemented across
California from Los Angeles (Jennings, 2014) to San Francisco, as a result of a state act
supporting counties to implement Urban Agriculture Incentive Zones (Assembly Local
Government Committee, 2013). Whether through state acts, or modification and expansion of
zoning and use classifications, as was done in Philadelphia and Seattle, various policies have
been successful in increasing urban agricultural activity. In seeking to connect this process with
existing policy and programming, the State of Hawaii’s Enterprise Zones (EZ) partnership
program is a sensical pairing. The EZ program is a joint state and county partnership to stimulate
certain business activities in specific geographic regions by offering tax and other incentives.
Agricultural related companies are one of the business types that qualifies for the incentives, but
the of the EZ land within the PUC only a single parcel is currently zones for agriculture. The
trailing of urban agricultural land dedications within EZ areas will allow for urban producers to
operate with a suite of economic supports, increasing the likelihood of such business to establish
and succeed in providing fresh foods to the city of Honolulu.
Further Research
While numerous suggestions for further study were articulated in this work. A next step
utilizing the outcomes of this study is to wed the results of the typology with the land inventory.
The categorization of the spatial requirements of the forms in the typology can be paired with the
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results of the GIS study to help target opportunities by stakeholder groups which emphasize a
particular form of UA. For example, using the land inventory results and some ground-truthing,
the Oahu Farm to School Network can determine the extent of potential garden space on school
campuses. The parameters for the forms could also be classified beyond just spatial extent to
articulate other needs such as proximity to water sources or markets. To streamline this process a
web application could be built which allows users to enter their desired parameters like spatial
needs and proximity to given location. These query variables would then filter the GIS data and
return the parcel data that meet the various requirements.
Additional future study can hone the land inventory to identify important urban
agricultural lands, akin to the State of Hawaii’s analysis of Agricultural Lands of Importance to
the State of Hawaii (ALISH) (which identified some ALISH within the PUC). Such analysis
would work to develop metrics to quantify the social and ecosystem service functions of UA
lands, towards the goal of conserving (and utilizing) the urban agricultural lands with the greatest
co-benefits. From an urban design and hazards management perspective the integration of UA in
stream floodplains and within tsunami inundation zones provides an alternative land use with
much lower financial losses; the contrasting scales of financial impact and the designation of
these areas also entail further inquiry.
Conclusion
Of possible outcomes, regarding the firmness of the UGB and CGBs (and hence
protection of rural agricultural lands) and the presence or lack of UA, four food futures can be
outlined. First, the current situation envisioned by plans and policy has CGBs holding strong and
there being no UA, leading to a continued reliance on foreign and rural food. This has been done
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to avoid the second possibility of weakened CGBs and not having any UA which, in the long
run, leaves Oahu with no agricultural production. Third, if IAL programming and CGBs
conserve rural agricultural production, and UA becomes integrated into the PUC, then local
production can increase heartily, and possibly even near local demand. Finally, if UA becomes
popular and the once firm lines of CGBs and rural agricultural land protections give way then,
while the policymakers and planners, who stated such a triumph of urbanization over rural areas
beyond the CGB would never happen, will be forced to eat crow then at least that crow can be
paired with some vegetables grown within the heart of Honolulu. Based upon the history of land
use shifts in the islands, declining agricultural productivity and the development of agricultural
lands is likely to continue. From the perspective of urban food security, this leads towards
support of UA as being not so much radical, but rather a conservative and precautionary
approach. Beyond food security, UA changes the urban landscape by weaving a green patchwork
into the fabric of Honolulu. In this verdant patchwork myriad social, ecological, and economic
benefits can be realized.
This study has taken strides to inform how can planning enable urban agriculture in
Honolulu, Hawaii. The state and county planning document analysis has demonstrated the
planning perspectives and existing barriers to UA. The GIS land inventory has determined the
extent of land for UA within Honolulu, and outlined the characteristics of that land to target
interventions. The typology, and preliminary analysis of desired uses, has compiled existing data
about UA in Honolulu, while also offering opportunities for targeted interventions to support
specific forms of UA. Analysis of potential economic impacts of UA in Honolulu has
demonstrated the possibility for interventions to not only benefit urban planters, but also to have
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positive impacts on municipal incomes through increased surrounding land value.
Finally, the relationship of Honolulu residents to place could be articulated as a reluctant
urbanism. Concern over the impact of development on the natural world are reinforced by
notions of overpopulation and a dwindling relationship with the environment upon which we
rely. The heritage land ethic of Hawaiian cultural practices and epistemology wherein land is a
sacred and invaluable resource requiring stewardship undoubtedly impacts this perception. The
polar existence of historical foundations of land management and reverence with the modern
continued loss of ecosystem services and public concern over increased development decreases
the willingness, in some, to engage with Honolulu’s coming change. Urban agriculture though
can serve as bridging of these poles: stewardship of natural resources through urban productivity
affords an opportunity to engage not only with ecological systems in shared social spaces, but
also acts as an impetus to engage with the political processes that shape our city.
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