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1. Preface

The Opportunities for Growth: Aligning Government Support with Hawai‘i Producers (referred to
here as Opportunities for Growth) Working Paper was developed in support of the Hawai'i
Partnership for Climate-Smart Commodities (HiCSC) project (climatesmarthawaii.org). The
HiCSC project aims to equitably scale the agricultural sector and rebuild health, resilience, and
sustainability in Hawai‘i’s landscapes and communities. Through the development of practices,
data systems, and decision support tools that are rooted in place and guided by Hawai‘i-based
producers and ancestral practitioners, the HiCSC project will promote and actuate meaningful
climate benefits in agroecosystems. Opportunities for Growth is a living document, developed
collaboratively over time, and we welcome future contributions.

This paper is intended to actuate change by facilitating effective communication between the
HiCSC team, and by extension Hawai‘i producers, and the HiCSC funding entity, the United
States Department of Agriculture (USDA) and its agencies (i.e. the Natural Resource
Conservation Service (NRCS) and the Farm Service Agency (FSA)). This paper serves as a
starting point by providing clear delineations of obstacles faced by Hawai‘i producers, spur
future work towards solutions by providing specific recommendations, and serve as a catalyst
for improved collaboration between USDA and Hawai‘i producers, to meet both parties' goals.

This effort attempts to expand on foundational past work which culminated in the collaborative
development of the “Indigenous Stewardship Methods and NRCS Conservation Practices
Guidebook”, coordinated by Crystal Leonetti (NRCS Alaska Native Liaison, Yupik), by offering a
Hawai'i perspective. The “Indigenous Stewardship Methods and NRCS Conservation Practices
Guidebook” provides pathways for incorporating Indigenous stewardship methods (ISMs) into
NRCS conservation practice standards (CPSs). The Guidebook provides background and
guidance on NRCS processes and ISM integration in the context of stewardship in the
continental U.S. and Alaska.

Throughout this paper, Kanaka Maoli is used when referring to the Indigenous People of
Hawai'‘i, and Kanaka Maoli is used when referring to concepts or creations that are Hawaiian, or
developed by Kanaka Maoli.

Acknowledgement of different perspectives

Prior to European contact, Kanaka Maoli ‘natural resource management’ approaches sustained
‘aina momona (“fertile” or “abundant land”) through innovative agroecosystems and a deep
awareness and connection to their environment (Winter et al., 2018). Kanaka Maoli knowledge
systems are built upon a foundation of place-based, spiritual, pilina (intimate relationship) and
kuleana (responsibility) to ‘@ina (that which feeds) (Cadiz, 2017). Acknowledging the Kanaka
Maoli way of knowing is fundamental to the success of all agencies engaged in conservation
and/or agriculture sectors in Hawai‘i. This statewide effort will also aid efforts aimed at
integrating Kanaka Maoli stewardship into federal support agencies.


https://climatesmarthawaii.org/

2. List of Abbreviations

USDA
NRCS
FSA

HICSC

CSC
ISM
FA

TA
CRP
TIP
RCPP
CSP
IPS
FOTG

PIA

United States Department of Agriculture
Natural Resource Conservation Service
Farm Service Agency

Hawai'i Climate Partnership for
Climate-Smart Commodities

Climate Smart Commodities
Indigenous Stewardship Methods
Financial Assistance

Technical Assistance
Conservation Reserve Program

Transition Incentives Program

Regional Conservation Planning Partnership

Conservation Stewardship Program
Interim Practice Standards
Field Office Technical Guide

Pacific Islands Area



3. Introduction & Objectives

Agriculture is entwined in several United Nations sustainable development goals, such as
ending hunger, reducing poverty, and climate change action (United Nations, 2015). These
goals are interdependent — climate change impacts are reducing productivity of agriculture
lands, thereby worsening food insecurity and poverty. “Climate-smart agriculture” is an approach
aimed at simultaneously addressing these challenges by supporting a shift towards resilient
production systems and ensuring food security in the face of worsening climate change impacts
(FAO, 2019). Climate-smart agriculture has three foundational goals: sustainably increasing
agricultural production; climate change adaptation; and climate change mitigation (FAO, 2019).
Climate-smart agriculture does not strictly define production systems or management practices,
rather, what constitutes climate-smart agriculture is dependent on local conditions. In Hawai'i,
intentional management of agricultural land and transitioning dispossessed, degraded and now
fallow land into production can meet goals across sectors, including those related to the
economy, the environment, and equity. Though the State of Hawai‘i has goals to increase local
food production (Act 151, Session Laws of Hawai‘i 2019), the acreage of land in production
continues to decline, dropping 21% from 2015 to 2020 (Perroy & Collier, 2020).

To meet the State’s goal in the face of worsening climate change impacts, the rebuilding of
Hawai‘i’s agriculture sector must be climate-smart. Kanaka Maoli agroecosystems like lo‘i kalo
(irrigated taro pondfields) and agroforests, which have been shown to be able to retain their
function and productivity (indicators of resilience) following disturbance, are exemplary
climate-smart systems (McGuigan et al., 2022; Ticktin et al., 2018; Kurashima et al., 2019). The
ingenuity of these systems, rooted in deep connection of Kanaka Maoli and ‘a@ina, resulted in
thriving ecosystems and resource abundance while supporting large populations for centuries,
prior to colonization (Kurashima et al., 2019). Today, these climate-smart systems are used by
Kanaka Maoli and non-indigenous producers in Hawai‘i. Climate-smart agriculture is not
restricted to these systems; management practices used in Hawai‘i across producer
demographics such as reduced-tillage, cover cropping, and crop rotation help build resilience
and improve productivity. Increasing the adoption of such practices, and the implementation
and/or restoration of Kanaka Maoli production systems and other climate-smart production
systems will be vital to improving the overall resilience of Hawai‘i. However, such a transition of
Hawai'i's agriculture sector necessitates a deep understanding of barriers which prevent
climate-smart agriculture implementation.

This paper aims to help overcome barriers to climate-smart agriculture implementation by
outlining the unique challenges faced by Hawai‘i producers and the unique landscape of
agriculture in Hawai‘i. Areas of misalignment between existing support mechanisms and realities
of Hawai‘i’'s producers are identified, and potential solutions for facilitating the sustainable
transition of unmanaged previously-intensive agricultural lands back into production are
highlighted. In summary, this paper attempts to provide clarity by untangling the web of federal
and state agency values, processes, and responsibilities. Obstacles related to accessing
financial assistance (FA) and technical assistance (TA) will also be noted. At its foundation is a


https://sdgs.un.org/publications/transforming-our-world-2030-agenda-sustainable-development-17981
https://www.capitol.hawaii.gov/slh/Years/SLH2019/SLH2019_Act151.pdf

call for integration between Kanaka Maoli stewardship and federal and state support
mechanisms.

4. Overview of USDA Agencies
United States Department of Agriculture (USDA)

The USDA, established in 1862, is comprised of 29 agencies which aim to provide “effective,
innovative, science-based public policy leadership in agriculture, food and nutrition, natural
resource protection and management, rural development, and related issues with a commitment
to deliverable equitable and climate-smart opportunities that inspire and help America thrive”
(USDA, 2022, p.3). Their strategic priorities for 2022 to 2026 include addressing climate change
through facilitating climate-smart agriculture adoption; supporting rural and Tribal communities
to be climate leaders; advancing racial justice; and securing equity and resilience in America’s
agricultural system (USDA, 2022).

Farm Service Agency (FSA

The USDA FSA history can be traced to 1933, when the “Farm Security Administration” was
established in 1933 in response to rising unemployment and farm failures due to the Great
Depression. While the initials have stayed the same, the FSA now focuses on providing
America’s farmers with a safety net by administering farm commodity programs; providing loans
to farmers and prioritizing beginning, minority, and woman producers; addressing food insecurity
by purchasing and delivering commodities for use in humanitarian programs at home and
abroad (USDA, 2020a). The FSA administers major portions of the Farm Bill, including the
following divisions: Farm Safety Net, Price Support, and Conservation (USDA, 2020b). The FSA
supports America’s Agricultural system through market-oriented programs.

Natural R r nservation Service (NR

The USDA NRCS was established in 1935, just three years after the Dust Bowl began (USDA,
n.d.a). Initially named the Soil Conservation Service, NRCS has since evolved to provide TA
and FA to producers, with a goal of improving management of diverse natural resources through
the implementation of conservation practices, guided by CPSs and supporting documents.

Equity in USDA and USDA agencies
In recent years the USDA and its agencies, including NRCS and FSA, emphasize the

advancement of equity, climate change mitigation and adaptation, and market support in their
policies, programs, and services. While strides have been made toward equity within the USDA,
it is essential to acknowledge historical and recent systemic racism and discrimination within the
department and its agencies (USDA, 2024; NPR, 2023). Initiatives such as the USDA Equity
Commission (USDA, 2024) and the nationwide Partnerships for Climate-Smart Commodities,
which prioritizes funding projects that benefit historically underserved farmers (USDA, 2022),
signify a concerted effort toward improvement.


https://www.zotero.org/google-docs/?Qzs6s7
https://www.zotero.org/google-docs/?vOb0eg
https://www.zotero.org/google-docs/?uXeoCz
https://www.zotero.org/google-docs/?uXeoCz

“Historically underserved communities will have improved access to USDA
programs and opportunities as the Department roots out generations of systemic
racism and discrimination.”

- Tom Vilsack, USDA Secretary (USDA, Strategic Plan 2022-2026)

In alignment with USDA’s broader goals, NRCS is also working to operationalize equity, evident
in the establishment of a NRCS equity division (USDA, n.d.b) and highlighted in the NRCS
Strategic Plan 2023-2027 (NRCS Strategic Plan 2023-2027, 2023).

Strategic Goal 1, Objective 1.1: “maintain and develop science-based conservation
practice standards and activities, incorporating indigenous stewardship methods
where appropriate”

(NRCS, Pg.7, Strategic Plan 2023-2027)

5. History of Agriculture in Hawai’i

The history of Hawai'i illustrates the evolution of its landscape and land use patterns and the
lasting impact that colonial dispossession, followed by plantation era agriculture, has had
culturally, economically, and ecologically. Prior to colonial and contemporary eras, Hawai'’i's land
was divided into ahupua‘a, land divisions that stretch from mauka (mountains) to makai (sea),
demarcated by natural features such as ridges, streams, or other landmarks. This allowed
Kanaka Maoli to sustainably manage natural resources. The dominant agricultural production
systems included lo‘i kalo; dryland or rainfed systems, which mainly produced ‘uala (l[pomoea
batatas or sweet potato); and agroforestry systems (Winters et al., 2018). These agricultural
systems were developed and adapted based on the diverse microclimates, soil types, and
topography present on each island and allowed each island to produce a variety of crops, of
which kalo (Colocasia esculenta or taro) was dominant and supplemented by ‘uala , uhi
(Dioscorea spp. or yam), ‘ulu (Artocarpus altilis or breadfruit), mai‘a (Musa spp. or
banana/plantain), ko (Saccharum officinarum or sugarcane), and more (Winters et al., 2018;
Marshall et al., 2017). As the most remote archipelago on earth, these sophisticated cropping
systems, integrated with fresh and salt water aquaculture, were designed to be adaptive and
resilient, withstanding periods of drought, cyclones, tsunamis, and volcanos (Thaman et al.,
2002; Campbell & Barnett, 2010; Mcmillen et al., 2014). With these production systems and
sustainable management of marine resources, Kanaka Maoli management resulted in resource
abundance and produced enough food to support an estimated population of 800,000
(equivalent to roughly 86% of Hawai‘i’s population today) (Winters et al., 2018).

There is a stark contrast in the agricultural landscape of Hawai'‘i today, where over 85% of food
is imported (Hawai'i Office of Planning. 2012). It is essential to contextualize this transformation
in relation to colonization. In 1820, American missionaries arrived in Hawai'‘i, introducing new
crops, diseases, and animals (Komor, 2012; Marshall et al., 2017). These missionaries began to
influence the Hawaiian king and chiefs, resulting in a restructuring of the historical land division
system and culminating in the “Great Mahele”, which transferred the ownership of Kanaka Maoli
lands to the foreigners (Kelly, 1992). The privatization and foreign ownership of land laid the



https://www.zotero.org/google-docs/?AHyzq2
https://www.zotero.org/google-docs/?ONlx4K
https://files.hawaii.gov/dbedt/op/spb/INCREASED_FOOD_SECURITY_AND_FOOD_SELF_SUFFICIENCY_STRATEGY.pdf

foundation for the beginning of the plantation era in Hawai‘i. The establishment of trade
agreements with the United States (US) for sugar commercialization in the 19th century further
promoted the plantation era in Hawai'‘i (Kessler, 2015; MacLennan, 2017). Large-scale
sugarcane and pineapple plantations emerged, significantly transforming the landscape and
impacting Hawai‘i's economy, society, and environment. This radical change also resulted in the
abandonment of rain-fed systems due to depopulation, redistribution of water resources,
introduced diseases, and the impacts of introduced ungulates (Bartholomew et al., 2012; Lee &
Lincoln, 2023; Marshall et al., 2017). The plantation era climaxed when big plantation owners
conducted the illegal overthrow of the Hawaiian Kingdom on January 17, 1893 and annexation
as a U.S. Territory followed in 1898.

The influx of Westerners to Hawai‘i during this time also marked a significant turning point in the
island's water management history. Before this period, water held a revered status as the
lifeblood of the land. The ahupua‘a management approach ensured the flow of streams from the
mountains to the ocean for thriving ecosystems, agriculture, aquaculture, and Kanaka Maoli..
However, the illegal overthrow of the Hawaiian Kingdom created an environment where water
was a commodity to sell and own by private interests and through land division broke the
watershed based management approach. Plantation agricultural industries established during
this period had a significant demand for water. Therefore, extensive ditch systems were
constructed to channel water from wet Windward areas to drier Central and Leeward regions
(Lowe, 2018). Additionally, the development of groundwater wells supplemented surface water
systems. This era witnessed a shift in the concept of water from a sacred resource managed for
the collective well-being to a commodity available for ownership. This shift had profound cultural
implications for the indigenous population, giving rise to conflicts over water rights and
management practices. Despite the establishment of the Kingdom of Hawai‘i and the
acknowledgment of water as a public trust, conflicts persisted, particularly concerning the
interests of plantation owners. Presently, water management in Hawai'i is primarily regulated by
the State Water Code (D. Kaua'ala Sproat, 2009).

By the dawn of the 20th century, monocropped sugar and pineapple plantations were well
established and played a significant role in the islands' economy (Bartholomew et al., 2012).
However, following World War ll, rising labor costs, oversea competition, and consolidation
brought upon steep declines of plantations and resulted in widespread unemployment and
substantial transformations within the local economy (Bevacqua, 1997; Boyd, 1996;
MacLennan, 2014). By the 1970s, the decline accelerated due to several factors including the
U.S. Congress Sugar Act of 1974, leading to the end of the plantation era (Perroy et al., 2016).
The decline of sugar and pineapple plantations in Hawaii resulted in large areas of agricultural
land becoming vulnerable to two main outcomes: conversion for different uses (such as urban
development) or being left fallow and unmanaged.

This trend has contributed to a significant decline in production acreage in Hawai'i, with a
staggering 21% decrease observed from 2015 to 2020 (Perroy & Collier, 2020). Despite these
challenges, Hawai'‘i's agricultural landscape remains diverse, with transgenic corn seed leading
as the top commaodity, followed by macadamia nuts and coffee (State of Hawaii Department of



https://drive.google.com/file/d/14Q--3AXiiQPpMFBAud-T1GjRl0EvOVDn/view
https://hdoa.hawaii.gov/add/files/2021/12/Top-20-Commodities-2020_SOH_12.28.21.pdf

Agriculture Market Analysis and News Branch, 2021). Of the lands remaining in production, a
majority of crops produced are exported (Melrose, et al., 2015; USDA-NASS, 2017), and nearly

88% of food is imported (Loke & Leung, 2013). Without active management, abandoned
agricultural land presents major risks, including increased fire hazards, biodiversity loss, alien
species invasion, erosion and changes in species composition. An opportunity to mitigate such
risks while supporting climate-smart agriculture is present in supporting the development of
smaller, diversified farms on former plantation land (Hawaii Farm & Food. 2017).

Ranching and Farming in Hawai‘i: 1937 vs. 2015

The maps show major shifts in the amount of land devoted to grazing and growing crops over 78 years. Pastures
are marked in red and farms in black. As Hawai'i's economy changed and agriculture has shrunk, more land is
left fallow and grazing animals are removed. Guinea grass and other nonnative species take over the landscapes.

They have extremely high “fuel loads.” making fires larger and more intense.
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Figure 1. USDA Map Depicting Former Agricultural Lands

Unmanaged agricultural lands are quickly colonized by invasive grass species such as Ehrharta
stipoides and Megathyrsus maximus (guinea grass), a fire prone non-native grass. Without
management, fuel loads increase substantially and result in higher fire risk and intensity (
Bond-Smith et al., 2023; Trauernicht et al., 2015; Rey Benayas et al., 2007). Historically, Hawai'i
was not a fire prone region, thus, native vegetation is typically not fire-adapted. This creates a
feedback loop, where fire occurrence and intensity increase, wiping out native species and
allowing invasive species to quickly (re)establish themselves, further increasing fire risks
(Fernandes et al., 2013; Silva et al., 2011; Kontoes et al., 2013). Plantation agriculture and the
consequential swaths of unmanaged invasive grasslands were major contributors to the
devastating Maui wildfires in 2023 (Piper, 2023). These lands are not only an environmental risk


https://hdoa.hawaii.gov/add/files/2021/12/Top-20-Commodities-2020_SOH_12.28.21.pdf
https://www.zotero.org/google-docs/?qTcJj7
https://www.nass.usda.gov/Publications/AgCensus/2017/Full_Report/Volume_1,_Chapter_1_State_Level/Hawaii/
https://www.hawaiimagazine.com/aloun-farms-transforms-abandoned-plantation-fields-into-ready-to-farm-plots/
https://www.zotero.org/google-docs/?Upj46c
http://www.washingtonpost.com/investigations/interactive/%202023/lahaina-wildfires-invasive-grass-destruction/

and a missed opportunity for increasing food security and overall resilience, they are a public
health concern.

The decline of plantation agriculture and the subsequent abundance of unmanaged agricultural
lands have played a significant role in Hawai'i's limited self-reliance for food production.
Although there have been advancements in cultivating diverse crops, the state still heavily
depends on imported food (Lyte, 2021; Hawai‘i Office of Planning, 2012). The Hawai‘i 2050
Sustainability Plan aims to improve food security, nutrition, and promote sustainable agriculture
by doubling food production targets with a focus on locally grown food consumption. Improving
island production not only enhances food security but also reduces environmental impacts,
including those associated with transportation of food (Hawai‘i 2050 Sustainability Plan:

hartin rse for the D f Action (2020-2 2021).

Transitioning these unmanaged lands back into production will have profound benefit across
sectors. Unfortunately, producers aiming to transition such land experience several obstacles,
including a lack of FA and TA.

6. Indigenous Stewardship - Kanaka Maoli Practices

Backqground of ISM Integration

In recent years, the broader natural resources community has slowly started to positively
recognize the practical relevance and respect the cultural significance of Indigenous
Stewardship Methods (ISMs). In the context of federal agency acknowledgement, the USDA
published a 2010 NRCS - ISM guidebook, led by Crystal Leonetti, the first Indigenous women to
serve as a U.S. Fish and Wildlife Service (USFWS) Native American liaison (USEWS). This
effort is one of many initiatives to better integrate Indigenous knowledge with western science
and address important aspects of misalignment between federal and state government
agencies and indigenous people.

“Together, weaving traditional conservation methods and NRCS ‘science
based’ conservation practices, we make a stronger and more effective
ecosystem for all.”

-ISM and NRCS Conservation Practices Guidebook, 2010


https://www.civilbeat.org/2021/04/how-hawaii-squandered-its-food-security-and-what-it-will-take-to-get-it-back/
https://files.hawaii.gov/dbedt/op/spb/INCREASED_FOOD_SECURITY_AND_FOOD_SELF_SUFFICIENCY_STRATEGY.pdf
https://www.zotero.org/google-docs/?Ie29cy
https://files.hawaii.gov/dbedt/annuals/2021/2050-sustainability-plan.pdf
https://files.hawaii.gov/dbedt/annuals/2021/2050-sustainability-plan.pdf
https://www.fws.gov/story/healing-inside-out
http://npshistory.com/publications/nrcs/ism-nrcs-practices.pdf

Culturally relevant NRCS
conservation practices

Figure 2. Culturally relevant NRCS conservation practices result from blending the NRCS processes with
ISMs through consultation (NRCS ISM Conservation Practices Guidebook, 2010)

While there are varying degrees of progress in the continental U.S., additional emphasis on
Kanaka Maoli ISMs, ecosystems, and producers is needed to begin integrating USDA and
NRCS-PIA and Indigenous knowledge. Piecing together perspectives from different sources and
our own analysis of agency processes suggests lo‘i kalo and agroforestry (i.e. pakukui or ka
malu ‘ulu o lele) are two cases of Kanaka Maoli ISMs facing persistent challenges in aligning
with NRCS CPSs (Hastings, et al., 2021). Consequently, the Hawai‘i producers who use these
culturally significant and ecologically beneficial practices face significant barriers in accessing
FA and TA. Kanaka Maoli ISMs can serve as models for resilient agroecosystems, as research
estimates they sustained a population of ~800,000 pre contact, facilitating the development of
highly complex social and political systems on the most remote archipelago in the world (Lee
and Lincoln, 2023; Winters et al., 2018). With effective adaptation strategies exemplified by their
makcontinued existence and flourishing, Kanaka Maoli practices persisted over extended
periods of time and through changing climate and environmental conditions. Only with external
human disruption were these vibrant, productive systems destroyed.

Identifying strategies to improve the integration of these two Hawai‘i-specific ISMs into existing
USDA NRCS structures increases cooperation and mutual respect between NRCS and Kanaka
Maoli to contribute to thriving agroecosystems and communities. Additionally, investigating
approaches to integrate lo‘i kalo and Kanaka Maoli agroforestry systems into USDA and NRCS
institutional frameworks will help to clear a path, providing a working blueprint on how to
navigate these processes with other Kanaka Maoli ISMs such as loko i‘a (fishpond aquaculture
systems) and rock mulching for ‘uala (sweet potato) cultivation (Sirabis et al., 2022).
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http://npshistory.com/publications/nrcs/ism-nrcs-practices.pdf

Agroforestry

Agroforestry systems have a rich history as highly productive agricultural practices integral to
Kanaka Maoli society and culture. Until recently, studies of ancient Hawaiian agroforestry
systems have been limited, resulting in a historical underestimation and oversimplification of
these practices. This has led to a lack of understanding of the true diversity and effectiveness of
these systems and the associated Indigenous knowledge and cultural value. The malu‘ulu o lele
(breadfruit agroforestry system) of Lahaina and the pakukui system of Hamakua are two of
many agroforestry systems that have been recorded in ethnohistorical sources (Lincoln et al.,
2024; Meilleur, 2004). European explorers documented the abundant productivity in the kalu‘ulu,
a nine square mile breadfruit-dominated agroforestry belt in Kona, on Hawai'‘i Island (Quintas et
al., 2019; Lincoln & Ladefoged, 2014). Archibald Menzies in 1794 and Charles Wilkes in
1840-41 described the ulu agroforestry system, respectively:

“We commenced our march with a slow pace...for about three miles, when we entered
the bread fruit plantations whose spreading trees with beautiful foliage were scattered
about that distance from the shore along the side of the mountain as far as we could see
on both sides.” (Meilleur, 2004)

“Two miles back from the coast...in a belt a half a mile wide, the breadfruit is met with in
abundance, and above this the taro is cultivated with success.” (Meilleur, 2004)

Today, new studies use improved georeferencing, historical ethnography, remote sensing, and
ground surveys to more accurately understand and depict ancient Hawaiian agroforestry
systems, including their spatial distribution, application, and function (Lincoln, 2020). As this
body of research continues to evolve, it reveals more about complex social, cultural, political,
and ecological dynamics intricately tied to these ancient agroecosystems. Further, a more
comprehensive and historically accurate appreciation of Kanaka Maoli ISMs can share valuable
insights about the application of these ISMs in the context of modern-day agriculture and natural
resources conservation. Sentiments in the USDA ISM and NRCS Conservation Practices
Guidebook align with current Hawai‘i-specific efforts to integrate and uplift Kanaka Maoli voices,
knowledge, and practices. Similarly, feasible pathways must be created via government
agencies, nonprofits, and university faculty in order to place Kanaka Maoli and Hawai'i
producers in a position to accomplish these goals.

As biocultural restoration efforts in Hawai‘i grow, there is renewed focus on agroforestry
practices with specific emphasis on strengthening connection to the land (‘aina) and
reinvigorating Kanaka Maoli ISMs. Resilient communities and food systems are also becoming
increasingly important with the challenges imposed by the realities of ongoing climate change,
biodiversity loss, and dependency on food imports to support Hawai‘i’'s population (Loke &
Leung, 2013). Agroforestry can mitigate these challenges through carbon sequestration,
increased food security, resilience, and soil erosion prevention (Kim et al., 2016; Lee and
Lincoln, 2023; McGuigan et al., 2022). Additionally, agroforestry has been identified as a
potential key strategy to bring abandoned agricultural lands in Hawai‘i back into production,
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where 45% of agricultural lands are unmanaged (Hastings et al., 2023).

In the context of the NRCS, agroforestry ISMs are currently better suited for CPS integration
than other Kanaka Maoli ISMs (like Io‘i kalo or loko i‘a) as there are existing NRCS CPSs with

similarities. The NRCS website has information on how to apply these agroforestry CPSs within
the minimum required criteria to qualify for FA and TA. Forest Farming (379), Tree/Shrub

Preparation (490), and Tree/Shrub Establishment (612) are the NRCS CPSs associated with

mixed agroforestry (NRCS PIA FOTG, 2023). The NRCS PIA Field Office Technical Guide
(FOTG) defines a Mixed Agroforest as:

“Closed-canopy forests with high species diversity and complex canopy structure and
arrangement. The principal purpose of Mixed Agroforests is to provide common forest

ecosystem services by addressing resource concerns for inadequate forest structure or
composition, excessive plant pest pressure, sheet & rill erosion, improving water quality
(sediments, nutrients), and increasing carbon sequestration.”

Figure 3 below shows the eligibility requirements that must be met in order to fulfill minimum

-NRCS PIA CPS 379 Practice Specification, 2023

criteria and qualify for FA and TA..

a.
b.

C.

d.

Specifications for Land Eligibility, Layout and Structure, and Species Selections

Mixed Agroforest establishment or enhancement planned under Pacific Islands Area (PIA) Conservation
Practice Standards Tree/Shrub Establishment (612) or Forest Farming (379) is subject to the following
requirements:

1. Technical requirements relating to fand eligibility.

Planned Mixed Agroforests shall be designated as Forest land use.

The Wildlife land use modifier can be designated only if the post-implementation native
plant count exceeds 80% for tall stature trees and 80% for short-stature trees and shrubs.

Crop, Pasture, Range, Associated Agricultural Lands or weedy fallow lands can be
converted to Mixed Agroforests.

Intact, naturally established or restored native forest habitat containing 20% or more native
trees/shrubs by density (i.e. stems/acre) for all woody plants > 4.5 feet tall shall not be
converted to Mixed Agroforests.

Existing forests with less than 20% native trees/shrubs by density for all woody plants >
4.5 feet tall or single native species plantations (e.g. koa) may be converted to Mixed
Agroforests, but all native plants must be retained as part of the planned agroforest during
site preparation work.

Figure 3. NRCS PIA Practice Specification for Mixed Agroforest (NRCS PIA CPS 379 Practice

Specification, 2023)

While Kanaka Maoli ISMs that align with NRCS agroforestry practices are in a better position to
gain access to FA and TA than other ISMs, obstacles still remain. A 2021 study identifies some
of the obstacles these practitioners are facing: fragmentation within government agencies; lack
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of accessible information; systems for accessing land, capital, and markets favor short-term
production; and Indigenous and local knowledge are not adequately valued (Hastings et al.,
2021). Perspectives from Hawai'i agroforestry practitioners are included below:

“The most referenced theme was that local practitioner knowledge is not valued. For
example, practitioners described how agroforestry definitions and recommendations
center knowledge and experience from the continental U.S. One practitioner expressed
this frustration about a funder, ‘their thing was they wanted us to be following American
forestry practices, so, for example, planting koa on a 10 foot by 10 foot grid, and for us,
and on our terrain, that’s just not really realistic or practical and didn’t really make sense
tous.”

“One practitioner described how they struggled to qualify for agricultural exemptions
because the property tax office could not tell what part of the land was “in production”
because the agroforestry practice did not look like an orchard.”

-Hastings et al., 2021

See Section 7: Areas of Misalignment for additional information on specific misalignments
related to lack of accessible information and limitations due to CPS requirements.

Lo'i Kalo

Lo‘i kalo cultivation is a Kanaka Maoli wetland ISM and was abundant and prolific in Hawai'i
pre-contact, where kalo, or taro, was a foundational food staple. It is assumed that the height of
kalo cultivation coincided with the timing of foreign contact, in 1778, and that hundreds of
dryland and wetland varieties were being cultivated at the time. Kanaka Maoli consumed 5-15
Ibs of kalo a day in the form of poi, and to this day, kalo is considered an important crop, holding
nutritional, medicinal, and spiritual significance (Ebel and Mak, 1974; Krauss, 1993). In the
traditional Hawaiian mo‘olelo (creation story) of Haloa, kalo is said to be the plant that grew from
the stillborn older brother of the first human and all his descendents. This plant represents a
familial and reciprocal relationship between the human and spiritual worlds that continues today
(Krauss, 1993).

The lo‘i (wetlands) themselves are sophisticated displays of Hawaiian ingenuity and expertise
and the more common way kalo was cultivated as it was more productive (Kelly, 1989). Dr.
Kawika Winter talks about their complexity on a Hawai‘i Public Radio interview:

“The trick to growing healthy kalo is you have to have cool water, the trick to having cool
water is you have to engineer your whole field system such that the circulation is
constant, such that the water gets back to the cold source whether it’s the irrigation ditch
or the stream. So the engineering behind these field systems was quite spectacular.”
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-Dr. Kawika Winter, Hawai‘i Public Radio Episode 10, 2016

As a widespread and integral Kanaka Maoli ISM, Io‘i kalo historically covered an estimated
35,000 acres of Hawai‘i (HLDLNR, 2021). An estimated 269 acres is what remains in 2021 after
colonization, Kanaka Maoli land dispossession, plantations, water diversions, and the
destruction of many of these wetlands (HI DOA, 2021). There is a sharp decrease in both the
amount of land under kalo cultivation and the number of kalo farmers post-contact (Winter,
2012). Conservatively, it is estimated that there has been an approximately 80% extinction rate
of kalo cultivars since the late 19th century (Winter, 2012).

With the significance of kalo to the Kanaka Maoli way of knowing, restoration of the lo‘i kalo ISM
has received an increase in interest, community participation, and emphasis in regional and
state funding efforts. In 2017, The Nature Conservancy (TNC) submitted a grant proposal to the
Hawai‘i State Department of Land and Natural Resources Commission on Water Resource
Management (DNLR-CWRM) to restore 19 acres of wetland habitat in He'eia (TNC, 2018). Lo'i
kalo are functionally constructed wetlands, and as such, it is understood that they can reduce
flood impacts, retain water and sediments, and take up nutrients (TNC, 2018). The TNC grant
proposal and associated project sought to understand if Io‘i increased groundwater discharge by
quantifying percolation and seepage rates. The TNC project objective was:

...to design and maintain a constructed wetlands system in He'eia, provide new data to
quantify groundwater recharge in lo‘i kalo, and estimate the impact of continued
restoration of the He‘eia wetlands. This project is part of a large-scale, multi-partner
effort in the He‘eia watershed and Kane‘ohe Bay to restore 250 acres of wetland, 1.5
miles of stream, 150 acres of coral reefs, and the 88-acre He'‘eia Fishpond. This larger
effort has been supported by DLNR for years, especially by the DAR Aquatic Invasive
Species team through the Super Sucker algae removal project.

DLNR approved this grant and project in October 2017 with a total of $68,006 awarded towards
the total project cost of $136,012. (DLNR. 2017). This government-supported project
demonstrates acknowledgement of the objective value that lo‘i kalo adds from both a food
system perspective and a conservation perspective. Lo'i kalo filter and augment groundwater,
and modulate flood pulses, which is increasingly relevant with climate change and the growing
frequency and intensity of extreme weather and flooding. They can hold water for approximately
15-40 hours, which helps limit sediment and nutrient runoff downstream and onto the reef, while
also preventing shoreline erosion. Lo‘i kalo is a prime case of an ISM with multi-dimensional
utility and value, providing nutrition and food security, economic returns, community and cultural
connection, and tangible conservation benefits.

While this ISM aligns well with USDA and NRCS missions and objectives, there are currently no
existing NRCS CPSs that facilitate lo‘i kalo establishment or improvements. There are four
different CPSs explicitly related to wetlands that may overlap with lo‘i kalo production system
attributes: Wetland Creation (658), Wetland Enhancement (659), Wetland Restoration (657),
and Wetland Wildlife Habitat Management (NRCS PIA FOTG 2023).
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Beyond the TNC DLNR partnership project at Hei‘aia and publications about kalo varieties or
the historic application of Io‘i kalo, we were unable to find additional academic publications or
research on lo‘i kalo practitioner perspectives or barriers to government FA and TA. However,
we do address what we found to be potential barriers for lo‘i kalo practitioners receiving FA and
TA in the following section: Areas of Misalignment

7. Areas of Misalignment

During our research in preparing this paper, clear themes between the following obstacles
arose: a lack of clear communication, inadequate information accessibility, and limited capacity
of technical service providers (TSP). Those who work within USDA and its agencies, and
organizations who get funded through USDA initiatives like place-based and Kanaka Maoli led
non-profits, often lack the administrative or technical capacity to successfully operate within the
complexities of USDA programs, policies, and requirements. While every person working with or
for USDA agencies cannot be expected to understand all aspects, clarity on systemic
interdependencies and ways in which they result in barriers in Hawai‘i must be untangled to
move forward and build solutions. Below is a list of major sources of misalignment between
USDA agencies and their ability to support Hawai‘i Producers, Kanaka Maoli stewards, and the
overall ability of USDA agencies to succeed in stated equity goals. Misalignments were
identified through communications with Hawai‘i agriculture and conservation parties and further
explored based on information available through USDA publications and literature. As such the
issues and their roots presented here are preliminary in nature.

Lack of Government Support in Addressing Fallow Agricultural Lands

These unmanaged lands provide an opportunity to make significant strides towards many of the
State of Hawai'i‘s climate goals (i.e., increasing local food production and building a resilient
food system) and USDA NRCS goals (i.e. significantly reducing greenhouse gas emissions by
reducing imports and reducing potential erosion and water pollution through significant
reductions in fire risk), while the lack of management results in a number of major resource
concerns (i.e., invasive species proliferation, increased fire risks, and more). NRCS PIA is an
active agency, providing considerable FA and TA to Hawai‘i producers. Their prominence in the
Hawai'i agriculture sector combined with their focus on resource conservation may prompt
confusion regarding their lack of action in providing support to producers transitioning fallow
agricultural lands into production. However, supporting increases in intensity of production is
against the founding framework of the NRCS. Traditionally, NRCS would view the transitioning
of overgrown, unmanaged land as mass clearing of vegetation, causing increased erosion and
emissions, and sediment transport to waterways. Under its current working mandate, NRCS can
provide FA and TA once land is put into production, but can not assist before that. There may be
circumstantial exceptions to these rules: establishing an agroforestry system (CPS Forest
Farming- 379) on fallow agricultural land may be considered less intensive production, and
therefore eligible for FA and/or TA.

Other USDA agencies, such as FSA, may be better suited to address this issue. An active FSA
program that may be congruous is the Conservation Reserve-Transition Incentives Program
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(TIP), which incentivizes agricultural land owners with fallow land not in production to sell or
provide a 5-year or longer lease to a beginning, veteran, or socially disadvantaged farmer
(Transition Incentives Program, FSA; TIP _Fact Sheet, 2023). The new operators must return the
land to production using sustainable ranching or farming methods (Transition Incentives
Program, FSA; TIP Fact Sheet, 2023). However, an additional hurdle is presented by the
requirement that the land in transition must be enrolled in an expiring Conservation Reserve
Program (CRP) contract. We were unable to find any information or proof of CRP existence
(past or present) in Hawai'i; therefore, TIP may not be active in the region. Exploring and
potentially pursuing a TIP Partnership Project may provide a way to access federal funding to
support the transition of fallow agricultural lands into production (USDA Rallies Partners to Help
with Outreach to Beginning, Veteran and Socially Disadvantaged Producers on the
Conservation Reserve Program-Transition Incentives Program, 2024).

Producers interested in transitioning this type of land into production may be eligible for several
loan programs administered by the FSA, such as Microloans (Microloans Programs, USDA
FSA), Guaranteed Farm Loans (Guaranteed Farm Loans, USDA FSA), Farm Ownership Loans
(Farm Ownership Loans, USDA FSA), among others.

Suggestion: Identify existing (if any) CRP lands in Hawai‘i and conduct outreach to owners
regarding the TIP program. Appropriate organizations in Hawai‘i should find more information
regarding TIP Partnership Projects by contacting the regional FSA office, and pursue TIP
Partnership Projects if appropriate. If TIP partnerships are not possible outside of CRP lands,
alternative programs should be developed by the USDA (through FSA programs) to address the
major resource concerns caused by fallow agricultural land in Hawai‘i. Additionally,
USDA/NRCS should provide an accessible and science-backed statement regarding how the
transition of these unmanaged, fallow agricultural lands and their associated impacts provide
more climate and resource conservation benefits than could be provided by transitioning them
into sustainable agricultural production.

Reliance on Conservation Practice Standards (CPSs) for FA and TA and
Ambiguity in the Process for Developing New Conservation Practice Standards

CPS Background

CPSs and supporting documents contain technical information regarding practice design and
implementation requirements (i.e. species, planting density, or engineering specifications);
practice operation, and practice maintenance (NRCS CPS). All CPSs can be found in the
National Handbook of Conservation Practices (NHCP) (USDA, 2022) and PIA CPSs can be
found on the Field Office Technical Guide (FOTG) webportal (efotg.sc.egov.usda.gov). The
NHCP is reviewed and updated every 5 years, and may be updated more frequently if
warranted (Conservation Practice Standards Information, 2024). Revisions to existing CPS or
new proposed CPS first go through a national review by a subject matter expert, followed by an
internal NRCS review, and finally an external Federal Register review process, where public
comment is requested and use to inform the final published CPS (Conservation Practice
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Standards Information, 2024; (Federal Reqister, 2024). National CPSs provide the minimum
amount of information required to implement a practice. Regional CPSs must contain all
specifications included in the National CPSs, but can add additional criteria to make them locally
relevant (Title 450, NRCS). This process results in CPSs, and therefore funding opportunities,
that are heavily catered towards producers using continental US agricultural practices.

Several USDA programs funded through the Farm Bill and focused on resource conservation
(See Figure 4), such as Environmental Quality Incentives Program (EQIP) and the Conservation
Stewardship Program (CSP), require producers to adhere to CPSs in order to qualify for funding
(EQIP in PIA, NRCS; CSP in PIA). Other USDA funding opportunities, such as the CSC
initiative, which aims to support innovation and an equitable climate-smart market, also requires
adherence to CPSs. NRCS PIA are limited in their options for regionalizing the National CPSs,
and adding more requirements creates stricter PIA CPSs which may be difficult to adhere to
(NRCS Title 450). The National CPS approval process creates CPSs that are more
representative of continental agriculture systems. As the process of regionalization of CPSs is
through addition of criteria only PIA producers may need to meet more stringent requirements
than continental US producers in order to qualify for USDA funding programs. This reliance on
CPSs restricts funding availability for those utilizing ISMs like 10 kalo, perpetuating a system of
inequity. Further, it disregards the value of ISMs, which have been validated in addressing
resource concerns through thousands of years of development and use by Kanaka Maoli.

+ Emergency Conservation Program (ECP)- ¢ Conservation Stewardship Program (CSP)- Helps
FA & TA for farmers & ranchers to restore producers maintain & improve existing conservation
Program farmland d db | di o ;
armland damaged by natural disasters & for systems & adopt additional conservation activities to
Name & emergency water conservation measures in address priority natural resource concerns. Participants
Details severe droughts. earn CSP payments for conservation performance- the
¢ Noninsured Crop Disaster Assistance higher the performance, the higher the payment.
Program (NCAP)- FA to producers of eligible ¢ Environmental Quality Incentives Program (EQIP)-
crops for which catastrophic risk protection FA & TA to producers to address natural resource
plan of insurance is not available when low concerns & deliver environmental benefits
yields, loss of inventory, or prevented planting * Regional Conservation Partnership Program (RCPP)-
occur due to an eligible cause. Promotes coordination between NRCS & its partners to
¢ Conservation Reserve Program (CRP)- deliver assistance to producers & landowners. Under
Protects soil, water quality, & habitat by partnership agreements, NRCS & its partners leverage &
removing highly erodible or environmentally target their respective resources to deliver assistance to
sensitive land from production through long- producers and landowners to address priority natural
term rental agreements. resource concerns.

Figure 4. USDA Programs funded through the Farm Bill, adapted from Farmers’ Guide to Farm Bill
Programs (USDA, 2019). For a complete list of USDA Programs funded through the Farm Bill, see here.

There are pathways that NRCS can take, and which collaborating agencies can support, to get

FA and TA to producers who implement practices that are inconsistent with CPS requirements.
However, the pathways require navigating complex bureaucratic processes and substantial
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personnel resources. If the implementation of a practice is incongruent with some of the CPS
requirements, a practice variance must be requested (401.16 Variances, Title 450). If the
practice is completely different from any defined in existing CPS, an Interim Practice Standard
(IPS) must be developed and approved. IPS are valid for use up to a maximum of 3 years. An
overview of these processes is provided below, and more information can be found in the NRCS
Title 450, General Manual.

Process for Requesting Variances (Figure 5, below)

401.16 Variances

A. Variances are approved when there is a documented need to establish additional purposes for an
existing standard or less restrictive quality criterion than those required in the national practice
standard, Only the Directors of the CED and/or ESD can approve variances from the requirements of a
national CPS.

B. Any request for a variance is to be submitted in writing to the appropriate NHQ Division Director.
The request will include the specifics of the purpose to be added or criteria to be changed, and
supporting rationale for the change.

C. Variances, when granted, continue for a specified period or until the particular CPS is revised,
whichever is shorter.

D. Variances have the same requirements for monitoring, evaluation, and reporting as an interim CPS
standard (see Section 401.17, Interim Standards).

Figure 5. Steps for requesting a CPS Variance, taken from the NRCS General Manual, Title 450 Part 401
Technical Guides

Process for Interim Practice Standards (IPS)

In the NHCP _Exhibit 1-2, which details the process for developing IPS, Step 1 states that “the
State discipline specialist is responsible for developing Interim standards based on requests
from the State university, Agricultural Research Service (ARS), a landowner, an industry
representative, employees at the field office, or other such sources" (NHCP Exhibit 1-2, Interim
Practice Standards). Upon the expiration of the IPS, a final report is developed, which contains
recommendations to either: “1. Make the interim practice a national practice and add it to the
NHCP; 2. Incorporate the technology in the interim practice into an existing national CPS; or 3.
Discontinue the use of the interim practice and delete the interim standard from the FOTG”
(401.17 Interim Practice Standard, NRCS Title 450).

While developing an IPS for lo‘i kalo and other Kanaka Maoli ISMs may be a pathway to
co-creation and integration between ISMs and NRCS, the current system for approving National
CPSs makes it unlikely to provide benefits after the 3 year IPS lifetime. Considering the limited
number of TSPs in PIA, the significant amount of resources needed to go through the process
may have a greater impact elsewhere. NRCS PIA also struggles with workload, making it
difficult to provide guidance to other organizations trying to navigate these processes and for the
State discipline specialist to commit time to this process. Overall, USDA PIA agencies and
collaborating organizations have limited time, experience, and/or guidance in navigating these
processes.
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If an IPS that encapsulated Kanaka Maoli ISM were to be developed and approved, it seems
unlikely that the current system would allow its approval as a National CPS. The Deputy Chief
for Science and Technology, informed by the National Technical Guide Committee (NTGC),
which is made up of at least one representative of each Regional NRCS office, ultimately
approves the proposed CPS. It is unclear how much influence the NTGC or public comment has
on ultimate approval of proposed CPSs, however, it is likely that the public and NRCS
representatives of regions in the continental US may not see the relevance of this practice in
continental systems. As the number of representatives from continental regions may be
significantly higher than those from PIA due to the differences in land and population size, their
opinion and comments may outweigh those from Hawai‘i, unless there is a conscious attempt to
mitigate this.Additionally complicating this process (in the context of gaining approval for a new
CPS that encompasses lo‘i kalo) is that the National CPS must include minimal specifications
and requirements needed to successfully implement a practice (NRCS Title 450, General
Manual). While possible, developing a generalized CPS that represents agriculture production in
wetlands and is applicable to the continental US and Hawai‘i may be difficult, considering the
numerous state and federal laws (i.e._Clean Water Act Section 404; Keene-Nejedly California
Wetlands Preservation Act; and more) and agencies (i.e. the Environmental Protection Agency;
Army Corps of Engineers; State/Tribal Programs) involved in wetland protection.

USDA Natural Resources Conservation Service
SR U5 DEPARTMENT OF AGRICULTURE

NATIONAL CONSERVATION PRACTICE STANDARD REVIEW PROCESS
Conservation Practice Standards (CPS) are developed for the protection of the natural resources and land stewards. CPS provide the
minimum critera for the design and installation of practices. The flowchart below illustrates the CPS development process.

NATIONAL REVIE DRAFT REVISION INTERNAL FEDERAL PUBLISH
= on REGISTER
NEW/REVISED

SUBJECT MATTER EXPERT NEW STANDARD NRCS REVIEW REVIEW STANDARD

MODIFY &
REPUBLISH

WITHIN 1-YEAR

The national subject matter expert is Ifa change s needed, the national subject The new or revisad national CPS thengoes  The new or revised national standard The new or revised national Cf States have 1 year to revise and publish.
resucns\h\eforreview‘mgcurrem literature  matter expert or their designee will draft a mmugh an NRCS intorna eview process lhen recs through an ex(er eder: published with olherCPS and sunperl State CPS are available mroughthe Field

i i and s modified arrar Office Technical Guide (FOTG). If no state
fcr(ha inges suggested by states, and AT o g e, operation and maintenance plans, etc) cpsa in the FOTG, you it
reviewing the practice with other subject EadvfnrDuhllshingoncewtwlwayﬁar ropriate State Offict
matter experts. The national sub.eam atter \oLaI USDA Service Center.

expert needs to consider the conservat jon
t uch

« States tomeet state law, state
cimatic condl!ions, and state specific
concerns.

ts
to human cultur u\ issues su chassmau or
disadvantaged producers, urban or rural
considerations, as well as!echnom caJ National CPS are reviewed and updated every five years, for comment.

« States typically notify local stakeholders

advances but may be updated more frequent if changes in technology or other factors warrant.

and maintenance of tf

ent
3 ve been previously
evaluated. If the practi ave @ technology. r: ust have hat enefits of the pract

ied by a third party.

Requests for an ICPS are reviewed and approved for development by the State Technical Guide Committee for the state which is submitting the ICPS and then forwarded
for national level review by the national subject matter expert for the discipline responsible for the practice. For example, the National Forester would review a forestry ICPS,
the National Water Management Engineer would review a new irrigation ICPS, etc.

Upon approval, the NRCS state is granted permission to use the ICPS over a 3-year evaluation period. At the end of a 3-year evaluation period,  final evaluation report is
comp\e(edw(h spec\f\cd\sposmor\ recommendations [ethera new national ing standard; or diseont inuation).
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The USDAis an equal opportunity provider. lender and cmployer: NATIONAL CPS STANDARD REVIEW - APRIL 2024

Figure 5. National Conservation Practice Standard Review Process (NRCS, 2024)

Suggestion: Increase opportunities for technical service provider (TSP) training in Hawai'i.
Increase Hawai'‘i-specific FA and TA opportunities through pursuing partnership projects (i.e.
RCPP, CRP-TIP Partnership Program). Development of a National mandate that requires State
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discipline specialists to develop CPS which encompass ISM, as this would be directly related to
USDA equity goals (USDA, 2022).

ISM-specific Barriers: Lack of accessible information and ISM recognition

Hawai'‘i producers implementing Kanaka Maoli ISMs (such as agroforestry and lo‘i kalo) face
unique barriers to accessing FA and TA. Multiple sources (Hastings, 2021; NRCS Guidebook,
2010; Apilado, in prep.), have identified a lack of clear, accessible information regarding
eligibility requirements and application processes, creating unnecessary inefficiencies that—in
some cases—have delayed producers’ access to assistance for decades. Inaccessible
information also perpetuates producer knowledge gaps, resulting in a lack of awareness of the
existence of certain opportunities to apply for FA and TA. For example, the Farmable Wetlands
Program, administered by the FSA, has very limited program information available online and
no information regarding eligibility (USC 3831b).

Additionally, a broader lack of government agency recognition of ISMs presents challenges, as it
underpins the misalignment of ISMs with CPSs. In recent years, with USDA equity initiatives
and an emphasis on uplifting Indigenous practices and producers, processes for integrating
ISMs have become more clearly defined. However, we noticed an emphasis on continental
Indigenous communities and practices with a clear need for additional information and input
from PIA and Hawai'i.

A lack of accessible information and ISM recognition both disproportionately impact ISM
practitioners, discouraging and potentially preventing their participation in federal programs
intended for their use. Summaries of our findings for this issue related to two Kanaka Maoli ISM
cases are below. Following these is an additional section that specifically addresses ISM
evaluation and validation.

Agaroforestry

A lack of accessible information is a significant barrier for agroforestry practitioners looking to
receive FA and/or TA. During a review of multiple sources; including conservationists,UH Manoa
Climate Week conference presentations, and articles, our team found that there is seemingly
conflicting information. The information on processes to gain FA and TA can be difficult to locate
in addition to being written using overly technical language. There are a limited number of
NRCS staff to assist producers in navigating these processes, making it challenging for
producers to seek help. Although all information may be available on the NRCS website, the
processes are not always straightforward. As an example, item 1.c. in Figure 6 states that fallow
lands can be converted to Mixed Agroforests, but in different conversations, we gathered that
NRCS does not provide assistance for the conversion of fallow lands into production, regardless
of the production system being used (NRCS PIA,Comms., 2024). Another point of view shared
that agroforestry-related CPSs may be an exception to this (Personal communications, NRCS
PIA 2024). Ultimately, these nuances make accessing information and understanding these
processes even more complex.
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Specifications for Land Eligibility, Layout and Structure, and Species Selections

Mixed Agroforest establishment or enhancement planned under Pacific Islands Area (PIA) Conservation
Practice Standards Tree/Shrub Establishment (612) or Forest Farming (379) is subject to the following
requirements:

1. Technical requirements relating to land eligibility:

a. Planned Mixed Agroforests shall be designated as Forest land use.

b. The Wildlife land use modifier can be designated only if the post-implementation native
plant count exceeds 80% for tall stature trees and 80% for short-stature trees and shrubs.

c. Crop, Pasture, Range, Associated Agricultural Lands or weedy fallow lands can be
converted to Mixed Agroforests.

d. Intact, naturally established or restored native forest habitat containing 20% or more native
trees/shrubs by density (i.e. stems/acre) for all woody plants > 4.5 feet tall shall not be
converted to Mixed Agroforests.

e. Existing forests with less than 20% native trees/shrubs by density for all woody plants >
4.5 feet tall or single native species plantations (e.g. koa) may be converted to Mixed
Agroforests, but all native plants must be retained as part of the planned agroforest during
site preparation work.

Figure 6. NRCS PIA Practice Specification for Mixed Agroforest

Additional complications arise due to practice implementation requirements, which state that
“non-native species that produce non-timber forest products shall not exceed 50% of the
post-implementation tree/shrub count, including pre-existing plants” (Forest Farming/ Mixed
Agroforest Practice Specification, NRCS PIA 2023). Canoe crops (plants brought to Hawai'i by
Polynesian settlers) are not considered native species in this context, though they are some of
the most prevalent crops in Hawaiian agroforestry systems (NRCS PIA Vegetative Guide, 2012).

Lo’i Kalo

Unlike agroforestry, we were unable to find literature related to Io‘i kalo practitioner perspectives
on barriers to receiving FA and TA. Therefore, we lack a complete understanding of practitioner
obstacles. However, we compiled the information and perspectives we had access to in order to
get a general sense of potential lo‘i kalo barriers as an important area for further analysis and
research. Future studies, with a similar methodology as that used by Hastings et al. (2021),
could provide relevant insights on Io‘i kalo practitioner perspectives and FA and TA obstacles.
However, our initial analysis of CPSs pertaining to wetland practices, in addition to the
information provided above regarding developing new CPSs, suggest that integration of lo‘i kalo
and NRCS CPSs is an even more difficult endeavor than agroforestry. This partially originates
from complicated laws pertaining to wetland protection and cultural resources. For example, the
Wetland Restoration (Code 657) practice can be used to “return a wetland and its functions to a
close approximation of its original condition as it existed prior to disturbance on a former or
degraded wetland site,” for the purpose of “restoring wetland function, value, habitat, diversity,
and capacity to a close approximation of the pre-disturbance conditions" (Wetland Restoration
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PIA CPS, EEOTG). The definitions of “disturbance” or “degradation” and what constitutes
returning wetland function to its “original condition” are not clear. Are Io'i kalo created by
Kanaka Maoli thousands of years ago considered in their original condition, or is the creation of
them considered a disturbance? The citations included in the Wetland Restoration PIA
CPSs—which include “Impact of a controlled wetland drawdown on Blanding’s Turtles in
Minnesota” (Hall & Cuthbert, 2000); “Habitat Management Guidelines for Amphibians and
Reptiles of the Midwest” (Kingsbury & Gibson, 2002); and other literature that seems to focus on
North American wetlands—suggest the latter. If Io‘i do meet specifications as being in a
pre-disturbance condition, they may be considered a cultural resource, which triggers state and
local historic preservation law and may constrict any modification of the Io‘i (See EFOTG PIA,
Cultural Resources Tech Note (01-05)). Additional in-depth analysis is needed to further
understand and clearly document the factors impacting whether a Io‘i kalo is considered a
natural wetland and whether it qualifies for FA and TA related to engineering and wetland
practices.

NRCS may still provide FA and TA to producers using lo‘i kalo through practices not directly
related to lo'i or wetlands; such as Prescribed Grazing (Code 528), Cover Crop (Code 340), or
Pest Management Conservation System (Code 595). However, these do not address the core
misalignment, which is a lack of recognition of the efficacy of ISMs, such as lo‘i kalo, in
addressing natural resource concerns unless they are subject to “validation” through western
science and resource-intensive navigation of bureaucratic processes.

Suggestions: More research on the resource conservation impact of lo‘i kalo and on the
barriers kalo producers face in receiving FA and TA. Communication and collaboration between
representatives from Hawai‘i and other areas in the PIA region, cultural practitioners, Kadnaka
Maoli, and the USDA equity commission and the NRCS equity division, especially regarding the
systemic barriers that are described in this paper. Establishing rapport with local and Indigenous
communities where there is a history of distrust is a gradual endeavor that requires respect,
honesty, reciprocity, and authentic engagement. Resource managers must understand and
honor the knowledge systems and intellectual property rights of Kadnaka Maoli. Listening and
seeking to understand Kanaka Maoli through oral interviews, community engagement, and
literature reviews are invaluable in perpetuating and integrating knowledge and practices.
Finally, we specifically recommend that the appropriate entities collaborate with NRCS and
investigate the possibility of assigning canoe crops a similar level of preferred consideration as
native species, which would provide more flexibility for Hawai‘i producers and ISM practitioners
seeking to comply with NRCS mixed agroforest CPS requirements.

ISM Recognition: Evaluation and Validation

There is a need to evaluate ISMs in the context of current environmental, landscape, and
cultural attributes, which allows NRCS to adequately and accurately define an ISM within the
parameters necessary to integrate it into the CPS framework. The integration of new CSPs must
be controlled using a fair, equitable process that helps maintain CPS consistency, shared
understanding, and quality. However, the presumption that an ISM’s conservation value must be
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“verified” can be problematic as it inherently devalues Indigenous knowledge, assigning it as
inferior to Western-based science.

As an example, according to the USDA NRCS and ISM Guidebook, it took ten years and $10
million in research for the International Whaling Commission to verify what Inupiat hunters in
Alaska already knew about the Bowhead whale population (NRCS Guidebook, 2010). After
Western-based scientific research finally validated this Indigenous knowledge, only then were
Inupiat hunters allowed to return to their traditional hunting practices (NRCS Guidebook, 2010).
This Indigenous group faced a decade of exclusion from practicing an integral part of their
lifeway and cases like this display the broader challenge Indigenous communities face as a
consequence of colonialism. Likewise, the current NRCS framework that includes lengthy
administrative processes for CPS modifications suggests that ISM-CPS integration efforts may
be similarly tedious and complex, perhaps requiring multiple years in order to validate an ISM.

Currently, according to the USDA ISM and NRCS Guidebook, there is a process to test and
evaluate the potential conservation value of ISMs for “potential incorporation into NRCS CPSs”
(NRCS, 2010). This guidebook broadly outlines a process for ISM validation and subsequent
integration, with recommendations to get started by contacting “your State or national discipline
leads,” find your local Resource Conservation and Development Council (RC&D) that may be
able to help, or use Farm Bill Conservation Innovation Grants (CIG) (NRCS Guidebook, 2010).
We have not conducted additional analysis on PIA RC&D offices or CIGs, but have familiarity
with O‘ahu Resource Conservation and Development Council (ORCD) and a Fiscal Year 2023
PIA CIG grant proposal opportunity that may provide relevant insights on pathways for ISM
integration. Additionally, a success case related to ORCD and ISM is provided below in Section
7, Other Cases of ISM Integration.

We located two more recent documents, the 2023 NRCS Equity Action Plan and 2022 NRCS
CEMA 222, which together, indicate that there are additional resources, funding, and support
dedicated to the ISM evaluation process. Conservation Evaluation and Monitoring Activity
(CEMA) 222 Indigenous Stewardship Methods Evaluation is intended to “assist agricultural
producers in gathering knowledge about ISM suitable for land they manage” (NRCS CEMA 222,
2022). It requires that a qualified individual (Ql) be designated by a Tribal or Indigenous
governing body to assist with the process of integrating ISMs into a new or existing conservation
plan or to sustain biological, physical, cultural and spiritual systems; or assist NRCS with
compliance with the National Historic Preservation Act of 1966 (NRCS CEMA 222, 2022). The
2023 NRCS Equity Action Plan states that EQIP participants can use financial assistance to hire
the QI to complete the CEMA. It was not clear exactly how CEMA 222 assists with the
integration of ISMs, but it is apparent that it is related and relevant, and warrants additional
analysis.

The NRCS action plan also states that an NRCS Indigenous Practices Team was established in
fiscal year 2022 to “help regions develop new EQIP scenarios, CSP enhancements, and interim
practice standards based on Indigenous knowledge to make NRCS assistance more meaningful
on tribal lands” (NRCS Equity Action Plan, 2023). While we were unable to identify any
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documented instances of the Indigenous Practices Team integrating ISMs, we believe this team
is a key resource to be leveraged by NRCS PIA regional offices and Hawai'i organizations
advocating on behalf of Hawai’'i producers and Kanaka Maoli. The action plan briefly mentions
PIA in reference to funding provided in 2023 for CIG and for addressing local natural resource
concerns (NRCS Equity Action Plan, 2023), but no other references to PIA. As stated in the
action plan quote above, the Indigenous Practices Team is focused on tribal lands, but the use
of the word “tribal” suggests that the team may not have much visibility on PIA, Hawai‘i, and
Kanaka Maoli ISMs.

Suggestions: Continue to investigate, make contact, and collaborate with key informants with
knowledge about the following potential resources identified above: ORCD, PIA CIG grant
opportunities, CEMA 222, and the Indigenous Practices Team to understand possible pathways
for Kanaka Maoli ISM integration. As part of a collaborative effort between interested parties,
compile relevant insights and begin to co-create a living document that can function as an ISM
integration “playbook,” providing clear, accessible information for PIA NRCS and other relevant
agency staff, Hawai‘i non-governmental organizations (NGOs), and Hawai‘i producers.
Ultimately, consolidating, clarifying, simplifying the complex information about how to navigate
these government processes will be beneficial for everyone.

The USDA ISM Conservation Practice Guidebook, has identified considerations for ISM
integration into NRCS CPSs and are discussed below within the context of Hawai'i.

Continuous consultation, testing, and evaluation of ISMs in collaboration with Kanaka Maoli can
help determine whether integration is best achieved by incorporating ISM features into existing
CPS or proposing new CPS altogether. Also, NRCS must recognize that existing CPSs may not
fully align with the unique perspectives and values of Kanaka Maoli, necessitating adaptation or
modification of these standards to accommodate ISMs. This involves navigating complex and
lengthy bureaucratic processes as described in previous sections.

Integrating cultural relevance and technical effectiveness is essential for successful ISM
integration. Consultation with K&naka Maoli will ensure that ISMs are co-developed as an
accurate representation of original practices, addressing local resource concerns, and
community needs. Collaborating with Indigenous communities allows for testing and evaluation
through field trials, monitoring, and adaptive management. This enables NRCS to gain a
comprehensive understanding and consolidate technical knowledge about an ISM, its
applications, limitations, and how those might have changed over time in response to altered
environmental conditions (USDA-NRCS, 2010).

As seen in Figure 7, although this ISM integration process has been defined and described as
collaborative and respectful of Indigenous communities and intellectual property rights, the
whaling example above demonstrates that ISM integration is not simple or easy. As ISM
integration into NRCS CPS has not (fo our knowledge) occurred yet in Hawai'i, we can not
understand how this process would actually unfold in a real-world application. A trial Kanaka
Maoli ISM integration would provide real insights on this process and its benefits and detriments
for Kanaka Maoli and Hawai‘i ISM practitioners.
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Key to determine correct NRCS process

1a. Tribe wants to keep knowledge local and not publish......................... Create agreement in
accordance with the Freedom of Information Act (FOIA) (see FOIA example story, page 29)
or in accordance with Section 1619 of Title | of the 2008 Farm Bill and go to 2.

2a. Method is similar to an established conservation practice.................. Option A
2b. Method is not similar to an established conservation practice ......... Option B
1b. Tribe would like to share the indigenous knowledge, publishing some or all....... Go to 3.

3a. Tribe would like to share some of the information........... Create FOIA agreement
and go to 4.

4a. Method is similar to an established conservation practice...... Option A.
4b. Method is not similar to any established conservation practice... Option B.

3b. Tribe is willing to share their knowledge and publish it......... Document this
decision and go to 5.

5a. Method is similar to an established conservation practice.... Go to 6.

6a. No justification to modify the existing national conservation
practice standard..........c.occoinrneeiescseeinec e Option C.

6b. Justification exists to modify the existing national conservation
practice standard ... e e ceeceneeeeee. Option D.

5b. Method is different from any established conservation practice... Option E.

Figure 7. Key to Determine Correct NRCS Process (USDA ISM Conservation Practice Guidebook, 2010)

Limited Workforce Capacity

Understaffing in natural resource management agencies in Hawai'‘i is a well documented
challenge, evident in H.B. No. 2349, which states that “the legislature finds that state and county
agencies charged with natural resource management are underfunded, understaffed, and
unable to fully address management, restoration, and climate resiliency needs associated with
the State’s stressed natural resources, and in particular, the State’s watersheds and nearshore
waters. The inability to adequately manage those resources jeopardizes the State’s food and
water security” (2022). This lack of capacity parallels the federal government, with specific
reference to TSPs and other USDA agency employees, and significantly limits the scale and
quality of assistance available to Hawai‘i producers. As addressed previously, challenges such
as lack of communication and inaccessible information are exacerbated by limited NRCS
capacity to address these challenges. Navigating the government systems and application
processes to qualify for FA and TA can be extremely complex, and the support of
knowledgeable NRCS TPSs would be an optimal solution. While we can provide
recommendations for increasing NRCS staffing requirements, there are more effective
strategies to build capacity external to NRCS more quickly and at scale.
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Building workforce and producer capacity is a HICSC project goal that addresses skill and
knowledge gaps essential to addressing the identified areas of misalignment. In particular,
knowledge and experience related to processes for accessing FA and TA may provide the most
benefit.

Conservation capacity-building studies can offer insights and best practices for building Hawai'i
workforce and producer capacity. A 2017 study revealed 70% of conservation practitioners
emphasized the importance of peer learning and interactive methods that “got them out on the
ground, learning skills and tools with peers” (Center for Collaborative Conservation, 2017).
Similarly, in the Hastings et al. Hawai'i agroforestry study, practitioners specifically noted the
desire to network, share knowledge with, and learn from other practitioners. Peer-to-peer
interaction and learning can be leveraged to build capacity at scale in Hawai‘i, where there are
limited resources.

Suggestions: A train-the-trainer model provides a potential pathway to more efficiently and
effectively achieve increased capacity and knowledge related to FA and TA processes (TWI
Institute). Train-the-trainer workshops can provide a conduit for NRCS training to reach a higher
number of producers without placing that responsibility solely on NRCS. In an initial phase,
NRCS could provide training to key leaders in the agricultural community on agency processes
and methods for teaching this knowledge to others. Following this, these leaders can
collaborate to organize subsequent workshops to take this training to the broader producer
community. If determined to be an acceptable method by NRCS, this approach can facilitate the
decentralization of information critical to understanding NRCS processes, relieving burden from
their staff. Engaging with senior-level leaders and decision-makers to propose required
initiatives for knowledge sharing and capacity-building are a potential method to encourage
action.

8. Success: Cases of Indigenous Stewardship Integration (KH)

While the obstacles are extensive, they are not insurmountable. Below, we highlight instances of
successful integration between ISM and government agencies, and programs which serve as
bridges between federal support and Hawai‘i producers.

Prescribed Burning

Prescribed burning is an ISM our team found to be one of the rare examples of successful
integration of an existing ISM into NRCS as a CPS (NRCS CPS Code 338, 2020), as described
below in the [SM and NRCS Conservation Practice Guidebook. While the objective of ISM
integration was accomplished, we could not locate any acknowledgment of CPS 388’s
background as it relates to its origins as an Indigenous practice or how long it took to gain
official acknowledgement and integration into government agency processes. The only instance
of explicit acknowledgement of prescribed burning as an ISM is in the ISM and NRCS
Conservation Practice Guidebook itself. The lack of acknowledgement undermines the
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provenance and stewardship of this knowledge and can be seen as another form of
dispossession. As we seek to integrate ISMs, we must collaborate and work closely with
Indigenous practitioners to ensure we are not appropriating and that intellectual property rights
are respected.

Tule River Tribe

The Tule River Tribe has been working to restore over 4,000 acres of burned forestland by
implementing a Conservation Stewardship Program (CSP) project on the Tribe’s land (NRCS
Indigenous Stewardship, 2020). Restoring the area with native plants with CPS enhancements
like tree and shrub establishment, conservation cover, and integrated pest management. While
this case does not specifically address the integration of ISMs, it demonstrates a successful
collaborative effort between NRCS and an Indigenous Tribe on tribal land.

ORCD RCPP

ORCD was awarded a Regional Conservation Partnership Program (RCPP) grant from NRCS,
USDA from September 2023 to September 2028 (HigherGov). NRCS’s RCPP is a
“partner-driven approach to conservation that funds solutions to natural resource challenges on
agricultural land” (NRCS RCPP, 2023). There are two types of RCPP projects: classic and
grants. ORCD was awarded a grant, which means the lead organization (ORCD) will work
directly with O‘ahu producers to support the implementation of conservation practices on lo‘i
kalo systems (NRCS, 2023). The project is titled, “O‘ahu North Shore Working Wetlands,” and
aims to focus on the North Shore to “remove invasive species, establish riparian areas, reduce
sediment, reduce nutrient loss, improve wildlife habitat, and demonstrate Indigenous agriculture
and biocultural restoration techniques to manage and restore working wetlands” (NRCS North
Shore Article, 2023).

This partnership with NRCS presents many opportunities for local producers and is a prime
example of NRCS providing assistance to Hawai'‘i outside of the confines of CPSs. A
public-private partnership, RCPPs require a partner organization to manage the implementation
of the project directly with producers (NRCS RCPP, 2023). Conversely, implementation of CPSs
requires direct interaction between NRCS conservation planners and producers. RCPPs
present an interesting opportunity because they have the potential to broaden NRCS and USDA
impact by removing some of NRCS workforce limitations as a constraint. Finally, the ORCD
RCPP shows encouraging progress and provides an NRCS-funded model in which ISM
evaluation data could be collected to assist with the integration of ISMs with CPSs.

Information about other RCPP implementation cases in PIA is available on the NRCS website
along with information on how to get assistance (NRCS RCPP, 2023).
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9. Conclusion & Next Steps

Throughout the natural resource management and agriculture sector, values are evolving and
there is increasing recognition of the importance of learning from and co-creating with
Indigenous people and supporting the integration of ISM into these spaces. This momentum
should be built upon, and government agencies should prioritize collaboration with and
addressing barriers to historically underserved groups throughout all of the United States and its
territories.

This research underscores the unique challenges Hawai‘i producers face in accessing FA and
TA due to the distinctive agricultural landscape and the historical actions which have shaped it.
For USDA and NRCS to meet their equity goals, it is vital to further investigate and address
these issues to improve the accessibility of FA and TA to PIA producers, especially Kanaka
Maoli producers. Learning from, and co-creating with, Kanaka Maoli producers and cultural
practitioners presents valuable opportunities for USDA and its agencies to improve on other
strategic goals, such as supporting natural resource protection, climate change adaptation, and
resilient agrisystems.

The issues illuminated here should be further investigated, in collaboration with USDA and/or its
agencies such as NRCS. Future research to support this endeavor may include producer
surveys to determine producer perspectives on barriers identified here, identifying causes of
understaffing in this sector and effective methods of building capacity, pathways to remove
systemic barriers regarding the CPS development and approval process. Opportunities for
communicating these issues and potential solutions and advocating for agency-level policy
change will be crucial for lasting improvements. While systemic changes take time, near term
solutions include leveraging existing programs and partnership projects, providing capacity
building workshops to interested parties with proper resources to navigate existing CPS
processes, and collaborating with NRCS PIA to further explore these issues and ground-truth
proposed solutions.
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