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Abstract This article reviews and analyses the evolu-
tion of organic seed regulation in the USA, as a model
case of how challenges in a new regulatory area are
being addressed. The study draws on formal interviews
of key stakeholders, participant observation and docu-
ments generated in a 6-year period between 2007 and
2013. The article addresses three main issues: (1) how
proposals for the wording and implementation of the
regulation constrain seed choices and give rise to unin-
tended consequences, (2) how emergent organizations
and procedures have responded to the tension between
sustaining seed differentiation to match the characteris-
tics of local markets, organic production and agro-
ecologies, and the narrowing of varietal choice in
catalogued seed so as to expand commercial organic
seed markets and encourage organic seed breeding and
(3) why consensus on the content of formal seed policy
has failed to develop despite a high level of stakeholder
engagement. The study revealed that the official guid-
ance on the interpretation of the regulation has not been
sufficiently decisive to prevent divergent interpretation
and practices, and therefore, the needs of a rapidly
growing economic sector are not being met. The article

concludes by drawing lessons for key areas of regulato-
ry interpretation and practice and by identifying possible
ways to make organic seed governance more effective.
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Introduction

The increasingly global scale of agricultural trade poses
special challenges to new entrants into the commercial
seed sector, with the 10 largest seed suppliers control-
ling 65.4 % of the global market (Howard 2009). As a
result, breeders are focusing efforts on fewer crops and
varieties. Organic producers’ seed needs are particularly
poorly served by commercial breeders and seed markets
(Lammerts van Bueren et al. 2002). Climate change and
other threats to natural resources are bringing additional
challenges to seed systems around the world.
Agricultural policy makers and related stakeholders are
seeking to create regulatory frameworks for seed which
promote trade competitiveness and sustain or increase
yield while increasing the options for agro-biodiversity
and resilience in agricultural systems. The evolution of
organic seed regulation in the United States of America
(USA), the world’s largest organic market, may be taken
as an example of such efforts and is analysed here as a
model case of how stakeholders define and protect their
interests in the interpretation and implementation of
regulatory requirements.

In 2011, US organic sales reached US$32 billion,
growing at 8% over 2010 (OTA 2012), while US organic
production acreage reached 2 million hectares by
the same year (Willer and Kilcher 2012). Although
the organic seed sector underlying this market growth is
increasing, organic growers continue to largely depend
on conventionally produced seed (Dillon and Hubbard
2011). In 2002, the United States Department of
Agriculture (USDA) developed a domestic organic reg-
ulatory standard—the National Organic Program (NOP)
to govern the USA organic sector. The regulation includes
a clause governing organic seed usage in certified or-
ganic farming systems (Section 205.204(a)) which pre-
scribes the use of organic seed in an organic production
system whenever such seed is commercially available

(USDA AMS 2002). According to the standards of the
International Federation for Organic Agriculture
Movements (IFOAM), ‘certified organic seed’ is defined
as seed from varieties that may be derived from con-
ventional breeding programs (excluding genetic engi-
neering) which are produced under organic farming
conditions for one growing season for annual crop spe-
cies and two growing seasons for perennial and biannual
crop species (IFOAM 2012). This article traces how
stakeholders in the USA have responded to efforts to
govern the organic seed sector. Official governmental
guidelines as to how the regulatory clause should be
interpreted and translated into practice have not been
formally published. The steps for compliance have
evolved in practice but harmonization and transition
toward 100 % compliance has been hindered by diver-
gent interpretations and interests. Although the results of
the study reported here indicate that stakeholders agree
that organic seed usage is necessary, the question re-
mains as to how to achieve this goal without forsaking
the integrity of the organic production system by use of
organically produced seed, profitability, maintaining
biodiversity in production systems and access to an
appropriate and sufficient diversity of seed varieties.
At stake is the assurance of an appropriate assortment
of organic varieties in sufficient volume and suited to
various organic farming conditions, without use of
chemical herbicides, pesticides and fertilisers. In this
perspective, the development of the organic seed regu-
lation can be considered a stepping stone towards a seed
industry that breeds well-adapted varieties which sup-
port optimized organic production systems.

The central aim of this paper is to analyse the devel-
opment of organic seed regulation in the USA over
6 years from 2007 through 2013 through the lens of
historical institutionalism (Steimo 2008; Hal and Taylor
1996). This lens enables identification of patterns in
social, political and economic behaviour over time.
The study traces how the evolution of organic seed
regulation in the USA has been guided by both formal
policy development and by the informal interpretations,
behaviours, actions and choices of the various stake-
holders. Specifically, three main issues are addressed:
(1) how proposals for the wording and implementation
of the regulation constrain seed choices and give rise to
unintended consequences, (2) how emergent organiza-
tions and procedures have responded to the tension
between sustaining seed differentiation to match the
characteristics of local markets, organic production and
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agro-ecologies and the narrowing of varietal choice in
catalogued seed so as to expand commercial organic
seed markets and encourage organic seed breeding and
(3) why consensus on the content of formal seed policy
has failed to develop despite a high level of stakeholder
engagement. The study also explores how the varying
capacities of an increasing number of private and public
stakeholders in the organic seed sector each with spe-
cialized tasks and competencies has led to fragmentation
rather than convergence of effort. The dynamic relation-
ships which have evolved between varying coalitions of
interest and in the various networks that have emerged
have both shaped regulatory governance as well as
challenged the expectation that the seed sector would
self-organize under regulatory pressure.

Materials and methods

The case study of organic seed regulation in the USA is
based on interviews with individuals and organizations
defined as ‘stakeholders’, the review of policy docu-
mentation and on participant observation at key policy
meetings related to the organic seed regulation over the
study period.

Stakeholder identification

The case material was initiated by a typological analysis
of stakeholders and categorisation by the principal re-
searcher, following analytical procedures described in
Reed et al. (2009 for the main public and private actors
in the sector in 2007, in terms of their stakes, and their
interests affected directly and indirectly by the evolving
organic seed regulation. This procedure was informed
by the principal researcher’s long experience of working
in the US organic seed sector and knowledge of the
stakeholders. The stakeholder identification process
used in our research yielded seven stakeholder catego-
ries: organic certifiers, small-scale organic growers,
large-scale organic growers, organic food buyers, for-
mal sector seed companies, non-profit organizations and
policy and legislative bodies. The preliminary analysis
was further refined by sorting each stakeholder category
by their influence on the organic seed sector (following
Jiggins and Collins 2003): (1) Primary: those who are
directly affected, either positively or negatively, by or-
ganic seed regulations; (2) Intermediate: the intermedi-
aries in the delivery or execution of research, resource

flows and activities and (3) Key: those with the power to
influence or ‘kill’ activity, and their level of influence
(low, intermediate, high) on the development of the US
organic seed regulation.

Stakeholder analysis

Subsequently, semi-structured and structured inter-
views were conducted to explore stakeholders’ percep-
tions of organic seed regulation in light of their respec-
tive roles in the process and of the opportunities or
barriers to regulatory development, as well as to iden-
tify the actions they were taking to guide the course of
regulatory development and enforcement. Twenty pre-
liminary semi-structured interviews were held with
individuals from each stakeholder category, using a
checklist developed to ensure consistent coverage of
the main themes discussed. The preliminary interviews
were followed by 74 1-h in-depth interviews (Kvale
1996) with individuals or representatives of organiza-
tions, who were identified by the principal researcher
and the respondents in the first round of interviews for
their high level of influence within each stakeholder
category. All stakeholders identified for interviews
agreed to participate in the study. They included or-
ganic certifiers (n=8), small-scale organic growers
(n=26), large-scale growers (n=14), organic food
buyers (n=5), representatives of formal seed compa-
nies who are involved in organic and/or conventional
seed production (n=10), non-profit organization rep-
resentatives (n=6) and policy and legislative body
personnel (n=5) with regulatory influence. Each inter-
view began by presenting to the respondent a written
statement of the organic seed regulation, followed by
exploration of a set of questions common to all respon-
dents. These were complemented by questions appro-
priate to each stakeholder category’s specific interests.
Information from the preliminary and in-depth inter-
views was recorded as written notes taken during or
immediately after each interview. Qualitative analysis
(Denzin and Lincoln 1994) of the notes was carried out
manually, using (1) the tools of content analysis to
identify group and analyse the key concerns expressed
by the respondents (Krippendorff 2004) and (2) the
tools of discourse analysis (Patton 1980), to identify
key concepts and the interconnections between them
and the interconnections between the changing regula-
tory context and the discourse.
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Tracking and analysis of organizational developments

Monitoring of the organic seed regulatory process
continued through to 2013 and included the collec-
tion and analysis of grey literature such as succes-
sive policy documents that were created and circu-
lated by the stakeholders and participant observa-
tion by the principal researcher who attended key
meetings throughout the study period. Narrative
analysis of the history of organizational develop-
ments was carried out by (1) mapping participants’
changing concerns, concepts and contexts, (2) iden-
tifying key decision points in rule setting and im-
plementation processes from the stakeholders’ per-
spectives, (3) mapping emergent networks and co-
alitions of interest and (4) by documenting how
resources of various kinds were mobilised by the
stakeholders in response to the changing under-
standing of the regulatory requirements.

Findings

The findings are presented as historical narratives relat-
ed to the following main themes: (1) the organic regu-
latory process in the USA (outlined in Table 1), (2)
stakeholder interests and stakes 2007–2013 (outlined

in Tables 2 and 3), and (3) the associated organizations
and related contextual developments (outlined in
Table 4). They are organized under subheadings derived
from the concerns introduced in the introduction and in
the design of the study: (1) ‘Rule setting and implemen-
tation processes’, (2) ‘Contexts, concerns and concepts’,
(3) ‘Emergent organizations and networks’ and (4)
‘Resource mobilisation’.

Rule setting and implementation processes

As early as the Organic Foods Production Act of 1990
(OFPA, 1990), clause 7 U.S.C. 6508 (a) of the OFPA
recommended that US organic growers make responsi-
ble seed choices that complied to organic principles:

‘Seeds, Seedlings and Planting Practices - For a
farm to be certified under this chapter, producers
on such farm shall not apply materials to, or
engage in practices on, seeds or seedlings that
are contrary to, or inconsistent with, the applicable
organic certification program.’

In 2000, the first USDA National Organic Program
(NOP) was published attempting to regulate the entire
organic sector. It included a descriptive clause
governing organic seed usage in a certified organic
farming system, which subsequently was incorporated

Table 1 Summary timeline of key events and decision points in the interpretation of the USDA NOP organic seed regulation 1990–present

Timeline Position change Intended impact/function

November 28, 1990 OFPA signed into law as Title 21 of the 1990 Farm Bill US organic agriculture law

December 22, 2000 USDA NOP published in the Federal Register Proposed US organic agriculture rule

March 7, 2001 Commercial availability: docket number TMD-00-02-FR Definition of commercial availability

October 22, 2002 USDA NOP final rule implemented Approved US organic agriculture standard

August 17, 2005 NOSB to NOP recommendation: commercial availability of organic seed Organic seed guidance document version 1

November 30, 2007 NOSB to NOP recommendation: further guidance
on the establishment of commercial availability criteria

Organic seed guidance document version 2

April 3, 2008 NOSB JC & CAC recommendation: further guidance
on commercial availability of organic seed

Organic seed guidance document version 3

September 22, 2008 NOSB JC & CAC recommendation: further guidance
on commercial availability of organic seed

Organic seed guidance document version 4

November 19, 2008 Formal recommendation by the NOSB to the NOP:
commercial availability of organic seeds

Submitted organic seed guidance
document to NOP

June 6, 2011 NOP guidelines released for public comment NOP organic seed guidance released
for public comment

March 4, 2013 NOP guidance: seeds, annual seedlings and planting
stock in organic crop production

NOP Final Organic Seed Guidance

Sources: USDA AMS 2002; USDA NOSB 2001; 2005; 2007; 2008a; b; c; USDA NOP 2011; 2013
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Table 2 Summary of organic seed system stakeholders’ concerns, by category, based on a stakeholder typology, 2007–2009 (n=74)

Stakeholder category Stakeholder
typea

Level of
influencea

Key concerns (2007–2009)
(Citation rate: number of respondents)

Organic certifiers (n=8) Key High Lack of appropriate tools to regulate (n=8)

Lack of knowledge on specific varieties (n=7)

Reluctance to police the industry (n=5)

Costly addition to certification process (n=4)

Small-scale organic growers (n=26) Primary Low to high Fear of loss of genetic diversity (n=25)

Seed availability (n=21)

Seed quality (n=13)

Homogenization of the organic seed industry (n=11)

GMO Contamination (n=7)

Large-scale organic growers (n=14) Primary Low to high Seed price (n=14)

Seed availability (n=13)

Seed quality (n=11)

Seed product form availability (various organic
seed treatments) (n=10)

Organic food buyers (n=5) Intermediate Low Lack of knowledge on specific varieties (n=5)

Reluctance to limit supply with narrowing varietal choices (n=4)

More concerned with other farm inputs (fertilisers)
and grower compliance (n=4)

Formal seed companies (n=10) Primary Low to high Varietal assortment (n=10)

Profitability (n=8)

Loss of conventional seed sales (n=6)

Organic seed production capacity (n=5)

Organic seed quality (seed borne diseases) (n=5)

Non-profit organizations (n=6) Intermediate Low to high Lack of organic seed sourcing tools (n=4)

Diversity (n=4)

Lack of organic breeding programs (n=4)

Reluctance to corporate control of process (n=3)

GMO contamination (n=2)

Growers not included in process (n=2)

Policy and legislative bodies (n=5) Key High Seed availability and quality (n=5)

Appropriate allocation of roles and responsibilities
for enforcement (n=4)

Interpretive guidelines for enforcement (n=4)

Grower alienation (n=3)

Global organic seed and agriculture regulation (n=2)

Sources: stakeholder analysis (columns 1–3, 2007); content analysis of stakeholder interviews (column 4, 2007–2009)
a Stakeholder categorization (Jiggins and Collins 2003)

Stakeholder type Definition Levels of influence

Primary Those who are directly affected, either positively or negatively Low to high

Intermediate The intermediaries in the delivery or execution of research, resource flows, and activities Low to intermediate

Key Those with the power to influence or ‘kill’ activity High
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into the USDA NOP standard passed in 2002 (Code of
Federal Regulations (CFR) Section 205.204(a)). The
Organic Seed Regulation reads as follows:

‘205.204 Seeds and planting stock practice standard.
(a) The producer must use organically grown
seeds, annual seedlings, and planting stock:

Table 3 Summary of organic seed system stakeholders’ shift in concerns, by category, based on a stakeholder typology, 2013

Stakeholder category Shifts in stakeholder concerns by 2013

Organic certifiers (n=8) Lack of a timely evaluation and quantification process for organic seed usage

Improvement in appropriate tools to interpret organic seed usage had been achieved

Lack of varietal knowledge persisted

Do not want to limit the variety assortment available to growers

Costs have been incurred for the development of tools to determine an organic
growers attempts at sourcing organic seed

Small-scale organic growers (n=26) Concern that enforced regulation will narrow genetic diversity persists

Recognize that organic seed availability is increasing year over year

Quality of organic seed available in the market has improved

Do not want big companies to control the organic seed market

Fear of GMO contamination persists

Large-scale organic growers (n=14) Concern about seed price persists

Recognize that they must use some organic seed to reach minimum certification requirements

Continued lack of interpretative regulatory guidelines perpetuates non-organic seed use

Acknowledge that there is an increase in organic seed availability

Acknowledge that the quality of organic seed has improved

Acknowledge that there are now several organic seed treatment options on the market

Organic food buyers (n=5) Desire to know more about organic seed varieties available

Continued lack of knowledge concerning specific varieties

Enforcing grower compliance with use of permitted non-seed farm inputs

Formal seed companies (n=10) Interpretive organic seed regulatory guidelines for enforcement are required for investment

Difficult to determine which varieties to produce organically

Profitability

Loss of conventional seed sales when varieties are produced organically as well

Need for increased acres in organic seed production and develop capacity to be successful

Organic seed quality (seed borne diseases) has improved, but still a risk

Non-profit organizations (n=6) Lack of breeding programs for better adapted varieties

Limits to on-farm genetic diversity if growers are required to use organic seed only

Optimization of tools to identify organic seed availability such as the AOSCA database

Reluctance to the corporate seed industry controlling organic seed sector development

GMO contamination

Desire to have growers involved in the seed production, varietal trialling and
breeding processes, not just the seed industry controlling the development
of the organic seed sector

Policy and legislative bodies (n=5) Finalization of NOP interpretive guidelines for enforcement imminent and will guide process

Seed availability and quality has improved

Appropriate allocation of roles and responsibilities within the chain have evolved over time

Grower alienation due to seed availability, price and limits to diversity persist

Harmonization of organic standards with major trading partners is being achieved

Sources: stakeholder category (column 1, 2007); content analysis of documents reviewed and participant observation in key meetings
informed the data in column 2, 2007–2013
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Except, that, (1) Non-organically produced, un-
treated seeds and planting stock may be used to
produce an organic crop when an equivalent or-
ganically produced variety is not commercially
available: (2) Non-organically produced seeds
and planting stock that have been treated with a
substance included on the National List of syn-
thetic substances allowed for use in organic crop
production may be used to produce an organic
crop when an equivalent organically produced or
untreated variety is not commercially available.’
‘205.2 Commercially available – the ability to
obtain a production input in an appropriate form,
quality, or quantity to fulfil an essential function in
a system of organic production or handling, as
determined by the certifying agent in the course
of reviewing the organic plan’.

The regulation did not provide protocols or allocation of
roles or responsibilities for the interpretation of equivalent
and commercially available seed. The subsequent steps
taken in the official process are inventoried in Table 1.

The National Organic Standards Board (NOSB), a
stakeholder board comprised of organic farmers, organ-
ic processors, environmentalists, consumers, an organic
retailer, an organic certification agent and a scientist
with recognized expertise in organic agriculture, has
statutory powers which provide formal procedures for
public notice and comment. It was set up to offer rec-
ommendations to the NOP to consider regarding inter-
pretation and implementation of the national standard,
yet their recommendations are not binding. In 2001, the
NOSB submitted recommendations (NOSB 2001) for
the criteria and procedures that might be used for
assessing organic seeds and planting stock. It assigned
responsibility for documentation of commercial avail-
ability to certifiers (recorded through organic farm
plans, as set out in CFR Section 205.201(a)(2) and
verified by routine inspection processes). The determi-
nation of commercial availability of organic seed was
based on the appropriate form, quality and quantity
criteria. The NOSB requested that the Accredited
Certifiers Association (ACA), the organization

Table 4 Summary of organizational developments in response to the organic seed regulation referenced in article

Project Organization Year
formed

Function

Public Seed Initiative Cornell University 2001 Participatory plant breeding and variety
trialling in the USA

Organic Committee formed American Seed Trade Association 2003 Organic Seed Committee formed

Restore Our Seed Heritage Wheat Conservancy 2003 Participatory plant breeding and
selection—North-east

Multiple Organic Seed Alliance 2004 Organic seed education and advocacy

Organic Seed Partnership Cornell University 2004 Participatory plant breeding, selection
and on-farm trialling—national

Organic seed database Organic Materials Review Institute 2005 Organic seed database

Save Our Seed Carolina Family Farm Stewardship 2005 Organic seed database, seed production training

Family Farmer Seed Cooperative Organic Seed Alliance 2008 Organic seed production farmer enterprise
development

Northern Organic Vegetable
Improvement Collaborative

Oregon State University 2009 Participatory plant breeding and variety
trialling in Northern US states

Seed Matters Clif Bar Family Foundation, Organic
Seed Alliance, Center for Food Safety,
Organic Farming Research Foundation

2010 Funding organic seed breeding and
communication initiatives

State of Organic Seed Report Organic Seed Alliance 2011 Report on State of Organic Seed in the US

Information Working Group Organic Seed Alliance 2011 Developing national organic seed
database through multi-stakeholder
input process

Organic Seed Finder Association of Official Seed
Certifying Agencies

2012 Re-launch organic seed database

Sources: stakeholder interviews (2007–2011); Podoll (2009); Dillon and Hubbard (2011), Hubbard (2012)
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representing organic certifiers in the USA, develop pro-
cedures and capacity for their inspection processes to
verify the availability of organic seeds and planting
stock. The recommendations further laid out guidelines
for interpretation of the organic seed rule, of which the
clear definition of equivalency and type was identified
as important for interpretation of the organic seed
regulation:

& Equivalency is defined as a variety exhibiting the
same ‘type’ (such as the butterhead lettuce type) and
similar agronomic characteristics such as insect and
disease resistance when compared to the original
varietal choice.

& Type is defined by the Federal Seed Act of 1939 (7
U.S.C. 1551.) as either (A) a group of varieties so
nearly similar that the individual varieties cannot be
clearly differentiated except under special condi-
tions or (B) when used with a variety name.

Subsequently, a subcommittee of the NOSB, the
Joint Crops and Compliance, Accreditation, and
Certification Committee (JC & CAC), was formed to
further develop the recommendations. A revised version
inclusive of public comment was submitted to the
NOSB in 2005. The reissued recommendations stressed
the need to ensure the consistent application of organic
seed requirements (NOSB 2005). A number of new
requirements shifted more responsibility for compliance
to growers by stating that growers should justify to
certifiers their need to use non-organic seed through a
description of their site-specific agronomic conditions
and/or marketing considerations. Furthermore, growers
were required to provide written evidence to certifiers
that they had contacted at least three organic seed sup-
pliers before requesting non-organic seed and to provide
written description to certifiers of variety trials that had
compared organic with non-organic seed of the request-
ed variety. For their part, certifiers were required to
annually evaluate the documentation from growers, en-
force the organic seed requirement on growers and on
commercial operations that purchased organic produce
from growers and file a report listing the seed varieties
for which they had granted exceptions.

In 2007 and 2008, the NOSB released additional
draft revisions of the guidance document successively
broadened the allocation of responsibilities among the
NOP, growers and the certifiers (ACAs) for enforcing
compliance (NOSB 2007; 2008a, b). The drafts

proposed that the relevant information could be more
effectively managed if certifiers were provided with a
list of the non-organic seed the growers used, with
details of any issues relating to the equivalency of
organically grown and conventionally grown seed vari-
eties, and information concerning the growers’ need for
specific agronomic or market traits. The NOSB pro-
posed that the information be passed to an independent
third party for publication in a national database and that
certifiers maintain and submit upon request to the NOP
copies of growers’ lists of seed varieties for the crop
varieties permitted by each agency (NOSB 2008a; b).
Failure to comply would place the certifiers in violation
of their responsibility, rendering them liable to loss of
their status as certifiers. In 2008, the NOSB approved
the draft recommendations but requested that the com-
mittee further ‘redistribute the burden’ of data collection
and reporting to a broader stakeholder group.

The final NOSB recommendations submitted to the
NOP in 2008 included new language on the monitoring
of an individual growers’ percentage use of organic seed
as a tool for assessing ‘good fai th effor t’ .
Documentation of the levels of organic seed usage and
evidence of improvement in the percentage versus total
seed usage by the ACA’s clientele should be audited as
part of the NOP accreditation review (NOSB 2008c).
The recommendations strengthened NOP’s role in train-
ing certifiers on the seed rule and on the recommenda-
tions. However, in doing so, the recommendations indi-
cated that certifiers might fail audits by not following the
guidance or by not warning growers that 2 years of non-
compliance in using available organic seed could result
in the revocation of organic certification. In addition, the
concept of a ‘two-way national database’maintained by
an independent party was included, implying the need to
establish a national database populated with organic
seed availability, as well as organic growers’ varietal
needs and quantities.

In 2011, the NOP released its response to the 2008
NOSB final recommendations (NOP 2011) supporting:
(1) the role of certifiers in assessing the annual progress
of growers in sourcing organic seed and in ensuring
progress by comparing current source information to
previous years, (2) the recommendation that certified
operations must establish a documented procedure for
sourcing organic seed which includes the identity of the
seeds sought, the search methods used to source organic
varieties, and that demonstrates the use of organic seed
or the commercial unavailability of organic seeds and
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(3) the recommendation that growers must demonstrate
verification of sourcing seed from a minimum of three
sources confirming that organic seed cannot be avoided
because of the price of the seed.

The NOP’s response added a section about the
criteria and procedures for securing an exception to
organic seed usage. The NOP’s response omitted (1)
the recommendation that certifiers be required to quan-
tify the percentage increase in organic seed usage per
year and to record varieties for which exceptions were
permitted, (2) the recommendation that commercial pur-
chasers of organic food crops require that suppliers who
were contractually required to grow selected varieties
use organically produced seed to grow those varieties,
(3) the recommendation that growers perform on-farm
trials to support exemption requests and (4) the require-
ment for a ‘two-way’ organic seed-sourcing database. A
2-month public comment period generated requests
from several stakeholders reiterating reincorporation of
the omitted content outlined above (OTA 2011). On
March 4, 2013 the NOP presented its final guidance
on ‘Seeds Annual Seedlings, and Planting Stock in
Organic Crop Production’ (NOP 5029), and none of
the originally omitted sections of the guidance were
reinstated (NOP, 2013).

Contexts, concerns and concepts

This section outlines the range of stakeholders’ concerns
during the evolving US organic seed regulatory process
and their associated actions. Table 2 summarizes the
various stakeholder categories, their level of influence
and key concerns at the start of the official processes
outlined above, while Table 3 indicates the subsequent
shifts in stakeholders’ concerns which had taken place
by the end of the study in 2013.

What is at stake for organic certifiers?

The initial stakeholder analysis identified certifiers as
the most influential in the interpretation of organic seed
regulation because they were assigned the greatest re-
sponsibility for enforcement of the evolving regulatory
process—a process that the NOSB emphasised should
be uniformly rigorous and transparent. Their responsi-
bilities included compelling growers to use organic
seed, verifying grower diligence in organic seed sourc-
ing and on-farm trial verification and sanctioning
growers who fail to comply. With 49 USDA certified

organic certification agencies based in the USA andwith
each certifier allowed to define its own procedure for
granting exceptions, inevitably, there was from the start
considerable variance in certifier practices, especially in
regard to documentation of exceptions, for which there
is inconsistency among certifiers’ standards (certifier
interviews, 2007–2013).

The NOSB recommended that during the inspection
process, certifiers request a list of non-available organic
seed varieties from growers. The ACAs’ publicly
responded that certifiers do not have the capacity to
document the varietal needs of growers or to record
the gaps in organic seed supply (ACA 2008).
Interviews with certifiers further revealed that they do
not necessarily trust their own ability to make excep-
tions because they do not have sufficient knowledge
about organic seed availability and varietal performance
[e.g. California Certified Organic Farmers (CCOF) in-
terview, 2009]. Other certification agencies, such as the
Monterey County Certified Organics (MCCO), revealed
that they certify organic seed companies and stay in-
formed of their clients’ commercial certified organic
varietal assortment (2013). The ACAs’written response
to the NOSB’s recommendations indicated that certifiers
in fact did not want to be responsible for developing a
compliance infrastructure for the organic seed industry
through their work, nor did they support a measured
percentage increase in organic seed usage per year as a
method to drive organic seed usage. However, some
certifiers, such as Maine Organic Farming and
Gardening Association (MOFGA), acknowledged that
in practice a measured increase in seed usage per year
was a commonly used technique to monitor organic
seed usage improvements and to ensure that ‘organic
seed usage would come to fruition’ (MOFGA interview,
2007).

The first formal quantification in USA of organic
seed usage by organic growers reported in the State of
Organic Seed (SOS) report published by the Organic
Seed Alliance (Dillon and Hubbard 2011) recorded that
60 % of the growers surveyed had indicated that their
organic certifier had requested that the grower make
greater efforts to source organic seed. It further reported
that certifiers were enforcing the use of the organic seed
rule with increasing stringency and that sanctions had
increased in the 3 years prior to the report’s publication.
Examples of this enforcement were noted in 2010 when
the first certification suspensions were enforced on two
growers for use of chemically treated seed and lack of
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demonstrated attempt to source organic seed (USDA
NOPAdverse Action List, January 2011).

What is at stake for organic growers?

The interviews with organic growers (n=40) revealed
that their main concern in relation to the organic seed
rule was their perception that there was a limited quan-
tity and diversity of quality organic seed varieties avail-
able in the marketplace. Production in the organic sector
is spread across diverse agro-ecosystems, serving a di-
versity of markets and evolving enterprises. The range
stretches from small-scale diversified growers who, ac-
cording to the interview respondents, require a wide
varietal assortment to satisfy customers in local and
niche markets, to large-scale commercial growers who
require large quantities of a more narrow but modern
seed assortment to meet the needs of highly competitive
commercial retailers serving markets spread across a
large geographic area. Growers at both ends of the
spectrum expressed a concern that the enforcement of
the organic seed regulation could limit their choice of
varieties, thereby forcing them to use varieties not ap-
propriate for their farming system or markets or to use
seed of potentially lower quality, at a higher price. The
ACA (and individual certifiers) has reported that their
clients (i.e. growers) have had poor experiences with
organic seed due to seed quality issues of low or poor
germination or low yield (ACA 2008).

The SOS report (Dillon and Hubbard 2011), which is
based on responses from 1,047 certified organic growers
representing approximately 10 % of US certified organ-
ic growers, found that on average, 52 % of vegetable
growers (survey question 5) and 72 % of field crop
growers (survey question 9) were using organic seed.
The largest potential users of organic seed by volume
were found to be the large-scale baby lettuce and spin-
ach leaf growers. However, respondents to our inter-
views in this group indicated that they were reluctant
to move toward compliance with the organic seed rule
because their seed costs comprise a relatively high per-
centage of their total expenses, related to high seeding
rates and planting cycle frequency (grower interviews,
2007–2011). As a result, this group of growers has been
requesting and securing regular exceptions from their
certifiers. Even when organic seed for their standard
crop varieties is available, they have an incentive to
represent to their certifiers that the seed is not available
(at all, or in sufficient quantity or on time) or that they

have different requirements than the traits offered by
commercially available organic seed varieties (grower
interviews, 2007–2011). Exceptions are sanctioned in
part because certifiers are not confident in judging com-
mercial availability (as stated above). Also, they are not
aware of the planning time required for a grower to
commit to contract organic production and to secure
supply of large volumes of seed in a timely manner
(grower and seed company interviews, 2007–2013).

Paradoxically, the growers we interviewed also re-
vealed that while some growers perceived many imped-
iments to the implementation of the organic seed regu-
lation, they saw several positive developments as a
result of the open nature of the regulation’s interpreta-
tion. Growers claimed to have become more aware of
their varietal requirements and of their current and po-
tential role in the organic seed chain. They have been
actively engaged in performing on-farm trials to com-
pare available organic varieties to their conventional
untreated standards. To support growing demand, re-
gional organic seed production cooperatives have also
been established to fulfil seed requirements and provide
growers with an additional income stream.

What is at stake for organic food buyers?

The NOSB recommendations emphasised the signifi-
cance of the role of organic buyers, defined as buyers of
raw organic food products for the fresh and processing
food markets, in the enforcement of the seed regulation.
They proposed that commercial buyers of organic prod-
ucts should also be subject to the organic seed require-
ment. Buyers whose organizations were certified as
organic handlers, therefore, should require their sup-
pliers of certified organic raw materials to use organic
seed when commercially available. If the varieties were
not available in organic form, the buyers should comply
with the same documentation requirements as those
required of a grower. Moreover, buyers who required
their supplier to use a specific variety (proprietary or
otherwise) should ensure that variety was available as
‘certified organic’ or assist in its production in organic
form. However, in our study, the interviews with organic
food crop buyers (n=5) revealed that they were reluctant
to become co-enforcers of the organic seed regulation
because this role would impose an additional adminis-
trative cost (food buyer interviews, 2009). Their greatest
concern was that they could not readily access informa-
tion about the range of available organic seed varieties.
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The SOS survey found that in 2010, 28 % of grower
respondents did not use organic seed because their
buyers required that, for product consistency reasons,
they use a variety not available in organic form (Dillon
and Hubbard 2011). In our study, it was noted during a
presentation on organic seed held at a national organic
conference (EcoFarm, Pacific Grove, CA, USA, 2011),
food buyers in the audience stated that they wanted to be
better informed about seed issues and availability (prin-
cipal author’s meeting notes, 2011). In another instance
recorded in our study, Organic Valley, a Midwest USA-
based dairy cooperative, announced that its suppliers
were expected by 2015 to prove use of organic seed
for all feed crops and to supply certification that no
genetically modified organisms (GMOs) had been de-
tected (principal author’s meeting notes, 2010). Organic
Valley further announced it would contribute financially
to the launch of an organic, conventional, non-GMO
field crop seed-sourcing database in collaboration with
the Association of Official Seed Certifying Agencies
(AOSCA) to support their suppliers in identifying ap-
propriate seed sources (ASTA meeting, Huntington
Beach, CA, USA 2011).

What is at stake for the formal seed sector?

The interviews with stakeholders in the formal seed
sector (n=10) revealed that they thought the organic
seed rule enforcement could pose considerable prob-
lems for the development of the organic seed sector.
Their primary contention was that the market was not
prepared for enforcement because there was an insuffi-
cient supply of organic seed. The NOSB recommenda-
tions noted that a major factor limiting wider use of
organic seed was ‘an emerging organic seed industry
that may, in certain cases, lack the diversity, quality, and
quantity of organically grown seed to meet the needs of
the organic production sector’ (NOSB 2008c). This
conclusion was supported by the SOS survey which
found that grower respondents ranked their reasons for
not using organic seed as (1) specific variety not avail-
able (77 %), (2) insufficient quantity of seed (50 %), (3)
lack of desirable traits (46 %) and (4) price (40 %)
(Dillon and Hubbard 2011).

Currently, many seed companies still supply organic
farmers with conventionally produced but post-harvest
untreated seed. If the organic seed rule were to be
consistently enforced, seed companies would need to
produce their most requested varieties in organic form.

Seed company respondents, however, indicated that if
they were to invest in organically produced seed, it was
in their interest that the rule be strictly enforced, without
exceptions. Since then, the on-going discussions and
inconsistent enforcement of the organic seed regulation
has stimulated differing responses by seed companies.
Respondents working for companies that had invested
in producing proprietary conventional varieties in or-
ganic form (n=3) in order to support the ‘equivalent’
variety requirement reported that they were in fact los-
ing sales to lower-priced conventional varieties because
of the lack of enforcement of the organic seed rule (seed
company interviews, 2007–2013). Members of compa-
nies that had decided to stay out of the organic seed
market (n=3) indicated that the market was not large
enough for them to consider and potentially conflicted
with other aspects of their business (e.g. because their
business was associated with genetic engineering re-
search or they had a chemical agriculture division).

A respondent working for one seed company stated
there was widespread dissatisfaction within the seed
industry with the consequences of the continuing lack
of formal endorsement of the recommended regulation
for technical decision-making such as how to produce
organic seed, how to avoid seed-borne diseases without
chemical treatments, how to manage weed competition
without chemical herbicides, how to avoid lower yields
in seed production, and how to select varieties appropri-
ate for organic production systems (seed company in-
terview, 2009). Four of the 10 companies interviewed
are recognized experts in conventional seed production.
These respondents noted that not all conventional seed
production norms are directly transferable to organic.
For instance, parent lines used to produce seed varieties
may perform differently under organically managed soil
conditions (e.g. with respect to flowering time), and the
chemical tools used to enhance conventional seed yield
and to control pests are not accepted in organic produc-
tion systems (seed company interviews, 2007–2009).

Seed companies wishing to remain or become com-
petitive in the organic market for their part face chal-
lenges regarding varietal availability, seed quality, seed
quantity and pricing. Respondents stressed that the seed
market is now locked in a situation in which unpredict-
able exceptions to the organic seed regulation are
stalling the evolution of the commercial organic seed
market, though they emphasised differing aspects of this
dilemma. The American Seed Trade Association
(ASTA), the industry group representing the mainstream
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and predominantly conventional seed sector, initially
assumed that the desired market evolution could be
achieved by funding an organic seed database. By
2004, ASTA was seeking to clarify the regulation,
reporting that it had formally requested the NOP to
endorse 100 % closure to conventional seed exceptions
in order for a viable market-driven organic seed sector to
develop (ASTA interview, 2008). Individual seed com-
pany respondents had mixed views on the necessity of
the database. One indicated satisfaction with the sales
volume the company had achieved despite the lack of a
database (seed company interview, 2008). Another in-
dicated that by supporting the database, the company
would, by default, become responsible for enforcement
of the organic seed rule (seed company interview, 2009).

Emergent organizations and networks

As organic seed sector stakeholders struggle to reach
agreement on the interpretation and enforcement of an
organic seed regulation, new organizations and net-
works have emerged to promote their interests and drive
the process. Certifiers, growers, food buyers and seed
companies have been drawn into organic seed rule en-
forcement processes and into networks of interest
around issues of seed availability, quality, quantity and
pricing. Table 4 lists the chronology and main functions
of various organizations that have emerged in the chang-
ing context. Based on our interviews and participant
observations, the groups have been clustered in terms
of those who (1) track the issues that evolve with the
changing regulatory landscape, (2) access information
on organic seed availability, (3) ensure that organic
values shape the emergent policy and practice, (4) de-
velop the market sector, (5) support the development of
a diverse organic varietal assortment to meet organic
grower needs and (6) ensure the issue of organic seed
remains at the forefront of policy and research discus-
sions. All of these issues were considered by the respon-
dents as integral to organic seed sector development,
findings with respect to three of these clusters (based on
the high importance assigned to these by the respon-
dents) are described below.

Seed choices, organizational developments
and unintended consequences

The respondents identified transparency in the registra-
tion of organic seed availability as a key concern

because it impacts enforcement, on-farm genetic diver-
sity and overall market development strategies. The lack
of effective information tools to source organic seed was
identified as a major impediment to achieving the de-
sired transparency. In 2003, as the economic potential of
the organic market became more apparent, the ASTA
formed a committee to respond to the draft seed regula-
tion (ASTA interview, 2008). A year later, the ASTA
approached the Organic Material Review Institute
(OMRI) with start-up funding to establish a national
database of all available certified organic seed varieties
(ASTA meeting minutes, 2004). The goal of the OMRI
database was to provide a single commercial listing of
suppliers and a comprehensive register of the availabil-
ity of organic seeds and planting stock. It was proposed
that organic seed companies wishing to be listed on the
database pay a small, one-time fee to OMRI but that the
database would be free to the public. It would be de-
signed to be searchable by crop, variety or company.
The lack of formal organic seed regulatory guidelines by
the NOP, however, prevented the database from secur-
ing sufficient interest (OMRI interview, 2008 and 2011),
and, as the ASTA funding ran out, this initiative ended
as a limited-use list of 15 well-known organic seed
sources and eventually closed in 2011. In 2005, the
Carolina Farm Land Stewardship, an organic certifica-
tion and education organization, funded the Save Our
Seed project to create another database. The goal in this
case was a free, publicly accessible list of available
varieties that were certified organic, with supporting
educational material for organic seed production. This
initiative ceased toward the end of 2008 (Save Our Seed
interview, 2008). In 2007, the Appropriate Technology
Transfer for Rural Areas (ATTRA) service launched
another database. It included 125 less commonly known
sources of untreated, non-GMO and open-pollinated
seed. In 2008, the Organic Seed Alliance (OSA), too,
launched a database listing 23 suppliers of organic seed
(Colley and Baker 2010). Still more databases were
developed by certifiers, including California Certified
Organic Farmers (CCOF) that prepared a database of 29
organic seed suppliers to support their own grower
clients.

None of the databases were completely comprehen-
sive nor were officially sanctioned by the NOP, and
none fulfilled the NOSB recommendation for a ‘two-
way database’, although they did represent sincere
stakeholder efforts to promote transparency in organic
seed supply. The most recent effort has been facilitated
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byOSA’s InformationWorkingGroup which focuses on
organic seed availability, production and information
sharing (Dillon and Hubbard 2011). The working group
invited broad stakeholder participation (representing
eight diverse organic organizations, members of the
private sector and growers) to develop the database. In
collaboration with the Association of Official Seed
Certifying Agencies (AOSCA), the ‘Organic Seed
Finder’, a national organic seed database which is
funded by participant use and donations, was launched
in October 2012 (Hubbard 2012).

Organizations supporting organic seed production

Organic seed production has become better structured as
a range of new organizations emerge to produce seed for
commercial use (Adam 2005; MacDougall 2005). One
instance is the Family Farmers Seed Cooperative
(FFSC) which was formed in 2008 as a farmer-owned
enterprise working to improve varietal availability and
quality to preserve open-pollinated (OP) varieties suited
to organic production systems and to develop capacity
for quality maintenance and breeding of OP varieties.
Another is the Saving Our Seed project, founded in
2003, as a seed production organization that focuses
on conservation and training southeastern US farmers
and extension agents in the production of organic and
heirloom seed. Others include a coordinated program of
research and seed production training among a network
of southern organic farming organizations, crop im-
provement associations, foundation seed producers,
small seed companies and growers. They are working
together to increase the availability of regionally
adapted, open-pollinated, certified organic seed and to
establish a well-functioning southern seed network.
These examples illustrate how a range of seed produc-
tion and enterprise development initiatives have evolved
to build the capacity of organic farmers to produce their
own seed, develop small seed enterprises, develop re-
gionally bred and adapted varieties and ensure that their
interests are met in the organic seed systems.

Organizations supporting on-farm trials and breeding
for organic variety development

The OSAwas established in 2004 and focuses on grow-
er education and training and is the first organization
dedicated exclusively to grower advocacy in the US
organic seed sector. Other similar grant funded

initiatives include the Public Seed Initiative (2001),
Restoring Our Seeds (2003), Organic Seed Partnership
(2004) and Northern Organic Variety Improvement
Coalition (2009). In 2010, Seed Matters, an industry-
led foundation was set up to fund graduate research in
organic plant breeding and associated breeding and
organic seed education initiatives. The common purpose
among these initiatives lies in training growers for a
range of diverse agro-ecosystems and crops and in on-
farm breeding and organic seed production. Skills de-
velopment includes management of variety trials, dis-
semination of organically available germ plasm to new
regions, training growers in on-farm breeding, develop-
ing new organically-bred varieties through participatory
plant breeding and developing unique variety release
mechanisms for the organic varieties bred through
participatory processes. For a thorough review of
US organic seed initiatives focusing on participatory
approaches to organic plant breeding and varietal
identification, see Podoll (2009).

Resource mobilisation

The diverse respondents consistently reported that the
continuing regulatory ambiguity has hindered the
growth of the organic seed sector. Because the regula-
tory process has remained open for interpretation and
enforcement, many stakeholders indicated that they had
either not participated in the evolution of the organic
seed sector or had mobilised resources to support devel-
opment of the sector. Others have taken a pro-active
role. For instance, the establishment of the OSA and
the launch of the Seed Matters initiative were intended
to guide developments which optimized organic values.
In order to demonstrate the level of resources mobilised
within the sector (and to identify opportunities for future
funding), the OSA and SeedMatters inventoried organic
seed funding initiatives. The resultant SOS report esti-
mated that between 2002 and 2011, there had been 57
public initiatives in support of organic seed and breed-
ing, funded to the sum of over US$9,100,000, either
through government or foundation grants (some project
funding estimated through 2014). The report catego-
rized these initiatives as follows: 30 breeding and vari-
ety trials (US$6,800,000), five enterprise development
projects (US$288,000), 11 seed production research and
education projects (US$640,000), five systems develop-
ment projects (US$220,000) and six multi-topic projects
(US$1,118,000) (Dillon and Hubbard 2011). The
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majority were initiated by universities, non-profit orga-
nizations and farmer groups, but the major part of the
funding came from government sources, namely in the
form of grants from the USDA’s Organic Research and
Education Initiative (OREI) and the Sustainable
Agriculture Research and Education (SARE). The ma-
jor part of the funding was used to support breeding and
variety trials. The results of the SOS report and this
study’s findings indicate that substantial funding has
also supported the development of the various databases
discussed above.

The mobilisation of over US$9 million may seem
like a large sum, but it is valuable to note that it is
estimated that the USDA funds conventional breeding
initiatives at more than six times this level (policy rep-
resentative interview, 2012). Much of the funding for
the organic sector has come from various divisions of
the USDA (but not the NOP). That is, while it is the
USDA NOP that mandates organic seed regulation and
recommends an organic seed database, other organiza-
tions and divisions within the USDA are funding the
regulatory execution. The majority of the funding is
allocated for breeding and variety trials, processes typ-
ically performed by the private sector in the convention-
al seed sector.

Discussion and conclusions

Over time, whether through commitment to the integ-
rity of organic principles and processes or through
recognition of the economic potential of the sector
or both new stakeholders have opted to engage in the
process of interpreting and implementing the emer-
gent regulatory regime and, through their active par-
ticipation, to construct the de facto regulatory frame-
work under which the industry is developing.
Reganold et al. (2011) suggest in reference to the
anticipated changes to the upcoming US Farm Bill
that ‘technical obstacles are not the greatest barrier (to
agricultural innovation). Change is rather hindered by
the market structures, policy incentives, and uneven
development and availability of scientific information
that guide farmers’ decisions.’ This judgment maps
well the evolution of organic seed regulation in the
USA. The interdependence of market structures, pol-
icy and science, in the absence of regulatory clarity,
has inhibited both technical capacity and market de-
velopment in the sector. Organic seed regulation has

been driven by a growing inter-dependence among
initially independent protagonists such as the organic
certifiers, small- and large-scale growers, organic
food buyers, seed production and breeding compa-
nies, non-profit organizations and government bodies
engaged in the sector. Klein and Winickoff (2011)
also note that the organic regulatory process overall
(not just seed) is drawing in an increasing number of
stakeholders initially each in pursuit of their own
agenda. Through their engagement, their roles and
expertise, the resulting regulatory procedures and
structures are becoming legitimised and normalised
in the ways that May and Finch (2009) describe their
theory of normalisation processes. These perspectives
are considered in the next section in greater detail, and
thereafter a review of lessons learned for future
considerations.

Coalitions, governance and the rules of the game

DeLeon and DeLeon (2002) describe how in the pro-
cess of policy implementation, coalitions of interest
and influence emerge as governance networks in in-
dustrialized societies. These coalitions may be de-
scribed as co-evolving relationships among stake-
holders (Kickert et al. 1997) who are connected by
exchanges of resources (such as technical guides on
organic seed production in this case) and information
(such as the organic seed database) which are
mobilised because individually, the stakeholders can-
not attain their own goals without orchestrating col-
lective action. These coalitions have been seen by
some (e.g. Rhodes 1996) as competing with and
weakening the authority of the government, yet by
others (e.g. Peters and Pierre 1998) as providing the
government with additional capacity for governance
(as demonstrated in this case by multi-stakeholder
initiatives to develop regional varietal testing net-
works). In this latter view, the government would
continue to play a strong but new role: that of meta-
governor of the ‘rules of the game’ that guide and
guard the functioning and legitimacy of the networks.
That is, the actions of governance networks are not
independent of the state; they are circumscribed by
and draw upon state power and resources. While
networks might pursue some of their goals through
private, non-governmental means, typically, networks
are attentive to the opportunities for accessing gov-
ernmental funding and legitimacy (Meuleman 2008).

Org. Agr.

https://www.researchgate.net/publication/241710380_Organic_regulation_across_the_Atlantic_emergence_divergence_convergence?el=1_x_8&enrichId=rgreq-fa183285-45d2-4ce9-8408-57ef69484f4a&enrichSource=Y292ZXJQYWdlOzI2ODg3MTAwODtBUzoxNjg4Njk1MDMxODQ4OTZAMTQxNzI3MzAzNTY4OQ==


The US government’s position with respect to the
organic seed regulation appears to be somewhat reli-
ant on the expectation that the organic sector will self-
organize around its interpretation and be driven by,
coalitions of interest, and thereby enhance the overall
governance of the sector.

However, our study indicates that the creation and
stability of self-organizing governance networks is a
challenging task, not least because the stakeholders
each tend to seek through the networks the means
primarily to achieve their own interests. Their com-
mitment to shared goals for the sector as a whole can
be weak, conditional and or change over time. The
central question remains as to whether there is clarity
as to who or what is driving regulatory closure. Some
stakeholders risk losing the resources they have
invested in contributing to organic seed-related emer-
gent governance networks because others have not
fulfilled their commitments as expected. This dynam-
ic is at play at various points in the processes de-
scribed in this paper such as when seed companies’
revealed frustration as organic growers continue to
buy conventional untreated seed when an organic
seed supply is available. The heavy involvement of
non-governmental stakeholders in the organic seed
discourse, combined with the stalled formalization
of the organic seed regulation, has created some con-
fusion. A level playing field has not yet been achieved
such as the sub-optimal allocation of risk that primar-
ily rests on the certifiers’ interpretive responsibility.
Considerable duplication of efforts remains demon-
strated by the multiple unsatisfactory databases
attempted. After more than 10 years, the final NOP
guidance has not brought sufficient regulatory clarity
and closure has not been achieved.

On the basis of this study, the situation is
interpreted as follows: Grower and seed sector stake-
holder interests remain divergent driven by differ-
ences in market opportunity and their varying priori-
tization of profit, enterprise development and biodi-
versity goals. The main tensions which divide stake-
holders are (1) organic versus commercial values, (2)
consensus building versus protest and (3) market-led
versus conservation and biodiversity concerns.
Similar tensions are described also by Luttikholt
(2007) with reference to the process of formulating
IFOAM’s basic principles. The differences between
stakeholders’ perspectives and interests have made it
difficult to drive regulatory closure on the basis of a

market-led business model, while the lack of closure
constrains the willingness of commercial seed pro-
ducers to make investment commitments. Waterman
and Meier (1998) note that when stakeholders’ goals
are not aligned, policy making tends to drift toward
extended policymaker passivity. This may explain the
NOP’s reluctance to formally endorse a clear regula-
tory framework and drive regulatory closure, suggest-
ing that the government has not (yet) opted to take on
the role of meta-governor.

On the other hand, we note that while no single
stakeholder, not even the government, can impose or
control governance networks (Rhodes 1996), a gov-
ernment can seek to actively manage network gover-
nance, for instance, by creating institutions that facil-
itate interaction or lower the costs of engaging in
network governance. A government also may develop
various procedural and substantive instruments to
support the particular policy process at hand.
Procedural instruments, i.e. step-by-step processes to
achieve an outcome or result, typically seek to ma-
nipulate the type, number and relationships among
networks, as well as the procedures for interacting
with the government (such as the ‘Expert Groups’
used in the EU to determine allowance of exceptions
to the use of organic seed (Döring et al. 2012)).
Substantive instruments outline what the government
intends to do through stated plans of action, which are
designed to influence the mix of goods and services
provided through manipulating the behaviour of indi-
vidual network actors (rather than that of the networks
themselves). These instruments may include provi-
sion of incentives (e.g. taxes, grants), licenses, regu-
lations, and information (e.g. via communication
tools, education, training). Substantive instruments
may have significant effects on how networks behave.
For instance, the wording of a regulation may shape
the preferences of stakeholders and the actions that
they choose to collaborate on. Poor drafting of such
instruments, as evidenced in the non-specific wording
of the US organic seed regulation and the lack of clear
definitions for equivalency and commercial availabil-
ity, also may shape preferences and action, giving rise
to unintended outcomes. Information-based instru-
ments can strengthen shared norms and shape how
objectives are formulated (e.g. by providing training
manuals on organic seed production). Our research
findings elucidate a comprehensive lack of gover-
nance to deploy sufficiently effective procedural and
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substantive instruments in a timely fashion and a
failure to discover an effective mix of instruments
for regulating the organic seed sector. The outcome
does not meet expectation and does not satisfy the
aspirations or interests of the majority of the stake-
holders. Our research indicates that the sector remains
somewhat internally divided, and the key stake-
holders do not perceive themselves to share an over-
riding common interest to compel them to act in
complete concert to develop an optimized organic
seed sector and arrive at regulatory closure.

Future considerations

Development of an organic seed sector is necessary to
support the claims of organic agriculture and the
realization of sustainable food systems. In the US
case, important technical and institutional challenges
remain. This study demonstrates that while access to a
diverse assortment of organic varieties in sufficient
volume, quality and at a competitive price is a major,
shared concern among a diverse group of stake-
holders, their markedly different interests in this ob-
jective have not always converged. The impetus to
further the development of a broad assortment of
organic varieties and a thriving organic seed market
has stagnated in the absence of regulatory clarity. No
individual stakeholder, organization or network cur-
rently is capable of leading the process towards regu-
latory closure.

This study suggests that the priority regulatory
areas that need to be addressed to achieve closure
would include (1) clear formally endorsed NOP guid-
ance that communicates detailed criteria for enforce-
ment and an appropriate allocation of responsibility
among stakeholders in the interpretation and enforce-
ment of the organic seed clause which includes set
deadlines, measurable targets and reporting require-
ments, (2) modification and harmonization of the
NOP definitions of equivalency and commercial
availability criteria in order to enable certifiers to
make better decisions regarding exceptions, (3) clar-
ity on the sector-wide procedures for granting excep-
tions and the steps required to move toward 100 %
crop-specific closure (for EU provisions, see Döring
et al. 2012), (4) clarity on NOP-endorsed database
requirements, funding and management, (5) subsidies
and grant funding to support capacity-building for the
informal and formal seed sector in organic seed

production and breeding (as Stolze and Lampkin
(2009) describe for the EU organic sector as a whole)
and (6) identification of an organic seed sector-
specific governance body with authority to inform
the NOSB and NOP of the needs of the diverse or-
ganic seed sector stakeholders who are in support of
overall sector development and clear regulatory
interpretation.

Further challenges and opportunities lie ahead for
the US organic seed sector in relation to its major
organic trade partners. The EU for instance is
progressing toward closing exceptions for use of con-
ventional seed in specific crops across its member
states, driven by a mix of well-chosen procedural
and substantive instruments such as clear regulatory
language, mandatory member state databases, expert
groups to oversee and guide exception allowances
and funding schemes to stimulate organic seed pro-
duction and breeding (Döring et al. 2012). Most re-
cently, guidelines for organic variety development
have been developed for those breeders that aim to
distinguish themselves in the market that list breeding
techniques that are considered to be non-compliant
with organic values, e.g. in vitro techniques and cy-
toplasmic male sterility derived through protoplast
fusion (IFOAM 2012). The advancement towards
regulatory clarity, coordinated governance and orga-
nization of the capacity of the organic seed sector in
the EU, compared to the USA, would give rise to a
new trade issue between the EU, the USA and other
jurisdictions if organic growers in the USA continue
to be allowed to use conventional seed (Renaud et al.
2014). This issue is emerging as a shared regulatory
concern.
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