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Abstract

Nutrient pollution from agriculture remains a leading cause of water quality impairments in the
United States despite decades of policy interventions. The authority to implement water quality
policies falls to states with significant variation in the development and execution of programs
designed to reduce nutrient pollution. Few have evaluated how states implement these
programs, limiting insights into how policy actors can improve the design and delivery of water
quality policies.

State agency professionals have unique insights into the implementation of programs designed
to address nutrient runoff. We report on interviews with agency staff involved in six water quality
programs across three U.S. states. We asked interviewees to reflect on the implementation of
each program and share recommendations for how policies could be adapted to other states or
contexts.

Respondents identified several insights relevant to successful policy implementation. They
stressed the need for strong partnerships between state and local agencies, robust technical
tools for monitoring and compliance, and adaptable strategies that account for regional and
operational differences. Agency staff noted that voluntary policies are more politically feasible
but less effective, while mandatory policies can achieve broader compliance when robust
enforcement mechanisms are in place.

In addition to implementation challenges, the study notes gaps in equity in agricultural policies.
Many programs fail to account for barriers faced by small-scale, minority, and underrepresented
farmers, including limited access to land and resources. This research provides actionable
insights for policymakers, emphasizing the importance of balancing flexibility and resource
allocation to create more effective and sustainable water quality programs.

Introduction

After years of effort, policies to reduce nonpoint source pollution have had limited success in
improving water quality (Dubrovsky & Hamilton, 2010; Lintern et al., 2020). Over half of U.S.
stream and river miles are still considered impaired (US EPA, 2024b), as well as over 40% of
lakes (US EPA, 2024b). Agricultural runoff is the largest source of pollution to rivers and
streams, and the third leading source for lakes in the United States (US EPA, 2024a). Soil
sediment and nutrients (e.qg., fertilizer and manure) enter surface waters via runoff during rainfall
or snowmelt events or in irrigation return flows (e.g., tile drainage) (Brown & Froemke, 2012).

States have implemented a variety of measures to reduce the impacts of agriculture on water
quality through the adoption of Best Management Practices (BMPs) such as cover crops and
riparian buffers (Liu et al., 2017; Shahady, 2022; Schramm et al., 2024). Other policies aim to
regulate nutrient management by mandating the quantity or timing of fertilizer application. State
policies range from voluntary to mandatory and vary in their approach to program design and
enforcement. Efforts to document the impact of state-level nonpoint source pollution programs



have proven challenging due to the inability to identify specific sources of water pollution, lag
times between policy interventions and measurable nutrient reduction impact, and the resources
required to monitor water quality outcomes (Tomczyk et al., 2023).

Additional challenges are related to the implementation of nonpoint source pollution reduction
programs. Implementation challenges include insufficient monitoring or enforcement, low
adoption rates, limited resources to oversee or execute programs, or investments in practices
that are ultimately ineffective in meeting the original policy goals. Existing policy implementation
research on agricultural water quality has focused on the perspectives of farmers and
producers. Scholars have used focus groups (Irvine et al., 2024), surveys (Denny et al., 2019),
interviews (Reimer et al., 2018), mixed methods (O’Connell & Osmond, 2022; Osmond et al.,
2015), and meta analyses (Baumgart-Getz et al., 2012) to assess farmer perspectives on
program adoption and participation. Research has assessed farmer perspectives on climate
change (Arbuckle et al., 2014), adoption of climate change adaptation practices (Soubry et al.,
2020), and motivations to reduce nutrient inputs (Young et al., 2022). Insights from this work
have identified the importance of trusted sources in enhancing participation in conservation
programs and motivating farmer behavior and adoption of best management practices.

Relatively less attention has been devoted to the perspectives of agency staff and the
practitioners that implement water quality policies. Policy scholars use the term “street-level
bureaucrats” to describe policy actors that interact with the public and have considerable
autonomy in decisions that affect policy and program implementation (Lipsky, 1980). In the
context of state nutrient reduction policies, these actors include agency staff who oversee the
implementation of state and federal nutrient management programs, as well as local Soil Water
Conservation District (SWCDs, or their equivalent) professionals. In contrast to farmers and
producers who are often the target of nutrient reduction programs, street-level bureaucrats offer
unique perspectives on the details of policy design, implementation, and enforcement.

Previous research found street-level bureaucrats impact policy outcomes through their
discretionary power and allocation of resources. Wardropper (2018) surveyed SWCD staff in the
Upper Mississippi River Basin, finding variation in how staff integrated environmental
performance information in watershed planning. Reimer and Prokopy (2014) interviewed Natural
Resource Conservation Service (NRCS) staff involved in the implementation of the agricultural
cost-share program, EQIP, identifying ways that agency staff adapted federal programs to
accommodate local contexts. In a study of Missouri agroforestry programs, Kronenberg et al.
(2023) found that uptake of recommended practices was hindered by a lack of in-depth
knowledge by conservation officials. These examples demonstrate the potential influence of
agency staff on program effectiveness. However, there remain few studies that capture the
unique insights that agency staff offer on water quality program design, monitoring, and
enforcement (Holstead et al., 2021).

In addition to understanding the effectiveness of nutrient reduction programs, there is growing
interest in studying the equity dimensions of environmental and agricultural policies (Layman &
Civita, 2022). Guidance from the Biden Administration requires federal agencies to consider the
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equity and distributional impacts of federal programs (Executive Order 14096, 2023). State
water quality funds have also begun to add requirements to consider how investments
“celebrate cultural diversity or reach diverse communities, including reaching low- and
moderate-income households” (Clean Water Fund, 2024). These efforts are often motivated by
a recognition that discriminatory practices have led to differential outcomes in access to land or
exposure to environmental harms. For example, scholars have highlighted how United States
Department of Agriculture (USDA) policies negatively impacted access to land and farm
programs by women (Samanta et al., 2022), immigrants, black people, and indigenous peoples
(Carpenter, 2012; Civil Rights Action Team, 1997; Horst & Marion, 2019; Samanta et al., 2022).
Specialty crop growers and beginning farm operators also face barriers in access to land,
subsidies, and incentive programs (Callahan & Hellertein, 2022; McFadden & Hoppe, 2017).
Our study is unigue in investigating the perspectives of street-level bureaucrats on the equity
implications of agricultural water quality programs.

Through interviews with agency staff, we aim to provide insights into practical and theoretical
dimensions of water quality program implementation with a focus on policy successes,
challenges, and equity implications. Our work identifies factors that contribute to successful
policy implementation, highlighting the importance of interagency coordination and the
availability of technical tools. We conclude with insights on how the reviewed policies could be
adapted to other contexts.

Methods

We focused our analysis on state policies and programs designed to reduce non-point source
pollution associated with agricultural activities. We identified existing nutrient reduction policies
enacted in corn belt states of the Upper Midwestern US. From this review, we selected a subset
of policies that represented a range of enforcement approaches, inclusive of voluntary and
mandatory programs. We were interested in policies that could be replicated in other states and
where state actors held significant authority over policy implementation and enforcement. The
six selected policies met all these criteria and provided a range of geographic distribution. We
then reviewed publicly available documentation on each policy, including program websites,
legislative statutes, and progress reports, to build a baseline understanding of each policy. All of
these policies aim to reduce nonpoint source pollution through the implementation of BMPs on
farm acreage in their respective states (Figure 1, Table 1).

Minnesota Agricultural Nutrient Management
Water Quality Plans
Certification Program ) )
MAWQCP 4 Adaptive Management  Figure 1: Map showing
where each policy is
Groundwater Partners for implemented.
Protection Rule / Conservation
Buffer Law



Program

Policy State State Year in | Mandatory Program Summary
Agency Effect | or
Voluntary
Groundwater | Minnesota | Dept. of 2019 Ramps from | Restricts the application of
Protection Agriculture voluntary to | nitrogen fertilizer in the fall and
Rule mandatory on frozen soils in areas
vulnerable to contamination.
Outlines steps to reduce nitrogen
pollution where nitrate in public
water supply wells is elevated.
Agricultural Minnesota | Dept. of 2013 Voluntary Whole-farm conservation
Water Quality Agriculture planning that provides regulatory
Certification certainty, recognition, and priority
Program for technical and financial
(MAWQCP) assistance to those who meet or
exceed water quality risk
assessments and sign an
enrollment contract with the
state.
Buffer Law Minnesota | Board of 2017 Mandatory Requires vegetative buffers, or
Water and approved alternative practices,
Sall along public waters to reduce
Resources runoff.
Nutrient Wisconsin | Dept. of 2003 Mandatory Farm-specific plans for fertilizer
Management Agriculture, and manure application designed
Plans Trade, and to reduce nutrient runoft.
Consumer
Protection
Adaptive Wisconsin | Dept. of 2010 Voluntary Point source dischargers partner
Management Natural with nonpoint source landowners
Resources through a watershed approach to
reduce phosphorus inputs.
Partners for lllinois Dept. of 1995 Voluntary Provides funding to different
Conservation Agriculture agriculture-related programs;

provides cost share to farmers
implementing pre-approved
conservation practices aimed at
reducing soil loss on cropland.

Table 1: Policies selected for evaluation in each state, characterization of policy approach, and brief summary of
each selected program.

We selected interview participants based on their roles overseeing the implementation or
creation of the selected policies. Using a criterion sampling method (Creswell & Poth, 2017), we
identified officials associated with each policy, seeking varied perspectives on program
implementation. We expanded our contact list using a snowball approach (Creswell & Poth,
2017) by asking for additional names and contact information of other people we should
interview. We concluded participant outreach and sampling when we had sampled the majority
of the state agency staff tasked with managing the policy; the one exception was lllinois where



https://www.zotero.org/google-docs/?kCvapf
https://www.zotero.org/google-docs/?kCvapf
https://www.zotero.org/google-docs/?gSWXSZ
https://www.zotero.org/google-docs/?gSWXSZ

we had difficulty contacting other officials beyond our single interviewee. We interviewed a total
of 17 staff overseeing the implementation or creation of the six selected agricultural nutrient
reduction policies across the U.S. states of Minnesota, Wisconsin, and lllinois (Table 2).

State Agencies

*One interviewee had expertise in both WI policies

Interviewees

Department Department Board of Pollution
of Agriculture | of Natural Water and Control
(MN-DA, IL- Resources Soil Agency
DA, WI- (DNR) Resources (MPCA) Total
State Policy DATCP) (MN BWSR) Interviewees
Groundwater | 3 3
Protection
Rule
Ag Water 4 4
Quality
Certification
Minnesota Program
Buffer Law 3 1 4
Overall 1 1
nutrient
reduction
strategies
Nutrient 1 1* 1
Management
Wisconsin Plans
Adaptive 3* 3
Management
o Partners for 1 1
Illinois -
Conservation
Total 9 6 1 1 17

Table 2. Interviewees by department affiliation and policy expertise.

The interviews followed a semi-structured approach using a consistent set of open-ended
guestions (see Supplemental Material, Interview Guide). This method provided flexibility and
allowed for interviewers to follow insightful conversations based on participant comments
(Young et al., 2018). We asked the participants about implementation successes and
challenges, considerations of equity, and potential for the policy to transfer to other state
contexts. Where relevant, we also asked respondents to speak to experiences developing the
policies and the politics of policy design and implementation (see Supplemental Material,
Interview Guide). Interview guides were adapted to each policy to add policy-specific context
and questions based on our background research.
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The interview protocol and guide were reviewed and approved by the Institutional Review Board
of the University of Minnesota. We conducted 13 interviews via the video conference software,
Zoom, from February to April 2024. Eleven agency officials were interviewed individually, and
two interviews were groups of three for a total sample of 17 participants. The group interviews
included agency officials with different roles in implementing the same policy. The interviews
were recorded with participant permission using the Zoom record function. Interviews lasted
from 30 to 60 minutes, with the exception of one group interview which lasted 120 minutes.
Interview transcripts were generated from Zoom recordings and then manually reviewed and
edited to create final transcripts. No monetary compensation was provided to participants.

Interview transcripts were coded using the qualitative analysis software, ATLAS.ti (ATLAS.Ti,
2024). The research team developed a codebook by inductively coding sample transcripts for
structural codes and emergent thematic codes (Tracy, 2019). Once codebook consensus was
established, two individuals separately coded all of the remaining interview transcripts. We used
a grounded theory approach, identifying themes that emerged from the coding process,
discussing themes with the project team, and then conducting iterative reviews of the transcripts
as themes and insights emerged (Rubin & Rubin, 2011; Creswell & Poth, 2017). The final
themes were selected based on our research questions and relevance to theoretical and
practical applications (see Supplemental Materials, Codebook).

Results

Interviews and subsequent coding revealed themes for successful nutrient reduction policy
implementation. Below, we describe each theme and present evidence from the interviews in
the form of insights or illustrative quotes.

[.  Nutrient policies and programs exist in a policy ecosystem

A key insight from the interviews was that each nutrient reduction program exists within a policy
ecosystem. This ecosystem consists of cross-level (state and local) partnerships, interagency
partnerships, and existing policies.

Many agency respondents said local partnerships were key to successful policy implementation.
Universally, agency staff noted that local conservation district (e.g., SWCD) capacity,
particularly staff knowledge and staff time, were limiting factors for program success. In fact,
several respondents said that a lack of consistent, long-term, well-paid staff at SWCDs was the
most critical obstacle to implementation. Insufficient funding was cited as contributing to this
challenge, along with struggles to hire and retain qualified candidates.

Interviewees said that SWCD staff turnover prevents the building of trust with farmers and
producers. Because SWCDs are the primary implementers and providers of technical
assistance related to these policies, success depends on the development of personal
relationships between participants and SWCD staff. Rapid turnover prevents the building and
continuation of those relationships. SWCD turnover can also prevent skill transfer. While new
employees may be hired at rates sufficient to maintain staffing levels, a deficit of experienced



staff prevents new employees from receiving the necessary training to be successful in their
roles. One Minnesota state agency staff member stated: “There's just not enough of those folks
available that are open [to SWCD jobs]. And then we're losing a lot of our technical staff who
are retiring. And so you know, you might have a crop of some really ambitious young
employees. But do you have the right people to train them in?”

Interviewees identified competition and a tight job market as another reason for staff turnover.
Agricultural companies will “poach” employees after two to three years, using their time in the
SWCD as quasi-training for higher paying private sector jobs. A Minnesota state agency staff
further described this issue, “It's just the fault of...the pay grade or the location that it's just kind
of a steppingstone, and people move out of there quickly once they get a job. So you're always
back there trying to get them up to speed.”

In addition to local capacity, effective policies need strong partnerships with other state
agencies. For example, many of the reviewed programs rely on water quality models to estimate
and report on program outcomes. These models are often created by other state agencies. For
example, the Minnesota Agricultural Water Quality Certification Program (MAWQCP), housed in
the Department of Agriculture, uses a nutrient reduction estimator tool created by the Board of
Water and Soil Resources (BWSR), while direct water quality measurements are collected by
the Pollution Control Agency (PCA). Agency staff implementing MAQWCP must rely on
technical experts from both BWSR and PCA to execute the program.

Successful policies also depend on supporting programs and policies. Interviewees described
how Minnesota’s Buffer Law relies on a state definition of a public water and an associated
public waters map. Implementation of the Buffer Law would not be possible without this digitized
map, requiring staff effort and expertise across programs. Interviewees described how their
programs rely on university research to support program implementation, especially for fertilizer
rate and timing recommendations. For example, Wisconsin’s Nutrient Management Plans
require that fertilizer be applied within the recommended rates developed by the University of
Wisconsin. As one Minnesota state agency member stated: “I think it's been very helpful that we
have a strong relationship with our University of Minnesota and having that technical partner
has been very important. And so this doesn't stand in isolation. You need, you know, the work
coming in and the research behind you.”

[I.  Technical tools affect implementation outcomes

All of the reviewed policies utilize technological tools developed and maintained by other state
or federal agencies (Table 3). The most frequently mentioned tools were models used to
estimate nutrient loading or greenhouse gas emissions (e.g., RUSLE2, COMET, SNAP+,
PTMApp) as well as online mapping applications to track program progress and disseminate
results. The maps, models, and programs hold important keys to policy implementation, either
through monitoring or compliance. The creation and implementation of these technologies exist
under the constraints outlined above, specifically challenges related to limited financial and staff
resources and dependencies on external agency or technical partnerships. In theory, technical
tools hold agency staff accountable to the goals of the program while supporting evidence-



Conservation

Equation 2 (RUSLE 2)

State Policy Tools Developer
. Minnesota Department of Natural
Public Waters GIS Map P
Resources
Buffer Law Online Public Waters Comment Minnesota Department of Natural
Tool Resources
Satellite Imagery
- Minnesota Department of
GIS Map of Participant Growers . esota Department o
Agriculture
Minnesota Department of
Assessment Tool (Model) . P
Agriculture
Minnesota
MAWQCP Minnesota Board of Water and Soll
— R r Minn ial
Prioritize, Target, and Measure e§ou ces, esota Geospatia
Application (PTMApP) Office (MNGEOQ), Houston
PP PP Engineering Inc., International
Water Institute
NRCS COMET (GHG Emissions)  |U.S. Department of Agriculture
Modeling University of Minnesota
Groundwater
Protection Rule Minn Department of
Vulnerable Groundwater Area Map . esota Department o
Agriculture
Soil Nutrient Application Planner
(SNAP+) University of Wisconsin
Adaptive Erosion Vulnerability Assessment  |Wisconsin Department of Natural
Management |t agricultural Lands (EVAAL) Resources Bureau of Water Quality
Wisconsin
Satellite Imagery
Nutrient Soil Nutrient Application Planner
Management (SNAP-)
Plans University of Wisconsin
USDA-Agricultural Research
llinois Partners for Revised Universal Soil Loss Service(ARS), USDA-Natural

Resources Conservation Service
(NRCS) University of Tennessee

Table 3. Tools mentioned in interviews used for policy design and implementation and the tools’ developers.

based decision making. In practice, many respondents noted limitations of technical tools for
program implementation and monitoring.
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Interviewees described technical tools as “crucial” for the evaluation of program effectiveness.
Tools are used to determine phosphorus compliance, estimate the effectiveness of best
management practices, and assess progress towards state nutrient reduction goals.

Technical tools also play a role in building compliance with new rules or updates to legislation.
Wisconsin relies on local counties to determine compliance with state nutrient management
standards. When the Wisconsin Nutrient Management Planning standard underwent a
legislative update in 2015, the technical tool used for program implementation (SNAP+) was
also updated. Widespread use of SNAP+ allows for the state to integrate updated standards in
a tool that is already widely used by growers and agronomists. A Wisconsin agency staff
member described how updating SNAP+ contributed to meeting new nutrient planning
standards: “The last time this was updated most people jumped immediately to trying to meet
the new standard because the software had it. We don't require [the use of the SNAP+
software]. But it's a very good software to use for planning. It had it baked in already... So then
by default, if they were utilizing that software, they're meeting the new standard already.” The
tool was also used to show that meeting the new standard was reasonable, which helped to
alleviate grower concerns: “we were able to show people it wasn't that bad to jump from the
2005 standard to the 2015 standard.”

Agency staff expressed concern that technical tools can oversimplify complex landscape
interactions. Practitioners may feel incentivized to achieve scores or outcomes provided by the
tool, even if the modeled score doesn't address the root causes of soil or water degradation on
a given landscape. One Minnesota interviewee stated: “The problem is, people go and look at it,
think it's a video game and they go. | click this, and | click that. The score says 8.5 makes you
eligible... It's not just like do whatever you possibly can to just raise those numbers. It's like, no,
you know the issue is too much tillage on a hillside. Go in and fix that.”

We also heard that technical tools are susceptible to manipulation by regulated entities.
Wisconsin officials disclosed an example when a point source overestimated potential
phosphorus reductions by inputting unrealistic slopes (greater than 90%) across entire flat
fields, and stated: “There's a tendency by these facilities that are engaged in adaptive
management to paint a very rosy picture on the impact of the practices that they're
implementing. So you know, there'll be a tendency to overestimate or over inflate the
reductions.” The lack of comprehensive data on practice adoption, field conditions, and
empirical monitoring data was noted by some staff as contributing to a general distrust of model
accuracy.

Developing, maintaining, and training staff on technical tools requires significant time and
resources. At the same time, agency officials described the creation process for some of these
internal tools as hastily developed. One interviewee described the process of developing the
assessment tool for Minnesota’s MAWQCP as “flying this plane as we built it.” And another
described the development of Minnesota's Public Waters Map for the Buffer Law as “done
under a compressed time period.”
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In addition to adequate time for development and testing of technical tools, interviewees
highlighted the need for adequate allocation of staff to refine, maintain, update, and train users
on tools. Interviewees described the development process of the Public Waters Map, essential
for the implementation of Minnesota’s Buffer Law, as requiring significant staff effort, “We spent
probably at least a year of pretty intensive labor, you know, trying to make the map right and
then we were still working on it pretty intensely for another year.” Some programs have decided
to outsource technical tool development or use existing models developed by other agencies or
universities. One of the strongest examples of this is the widespread use of the USDA’s Revised
Universal Soil Loss Equation 2 (RUSLE2) model (USDA, 2022).

Despite noted challenges associated with technical tools, agency respondents broadly
acknowledged the importance of models, noting reduced costs relative to monitoring data and
contributions to program implementation and communication of policy outcomes. There was
broad support among agency staff for additional investments in monitoring and modeling. As
noted by one agency staff in Minnesota, “l think more monitoring would help us understand the
effects of programs and would actually allow us to improve our modeling, too. And we're trying
to estimate the effects of these practices, we can have better data to improve our models.”

[ll.  Mandatory and voluntary policies have tradeoffs in political feasibility,
public acceptance, and adoption rates

The policies included in our analysis relied on both voluntary and mandatory enforcement
strategies. In our interviews, we asked agency staff to reflect on the implementation challenges
of these different approaches to ensuring program compliance. A key finding was that
mandatory and voluntary policies have tradeoffs in political feasibility, public acceptance, and
adoption rates.

Respondents noted that mandatory policies lead to more widespread adoption than voluntary
programs, but the effectiveness of mandatory programs are constrained by investments in
enforcement. For example, Minnesota’s Buffer Law has installed buffer strips or alternative
practices on over 98% of required public waters. In contrast, Wisconsin’s Nutrient Management
Plans are mandatory, but have only 32% compliance statewide. Wisconsin’s state agencies do
not have enforcement authority for Nutrient Management Plans except in limited circumstances,
leaving the majority of enforcement up to local authorities. These local authorities may choose
to implement enforcement mechanisms, but many do not. Piecemeal enforcement of some
programs has prevented widespread adoption and limited program effectiveness.

Agencies described mandatory policies as being more politicized than voluntary programs.
When asking agency staff about the implementation of mandatory programs, respondents noted
that acceptance of these programs depended on public participation in the political process that
led to the passage of these policies. Agency staff received significant public backlash when
there was no stakeholder engagement process prior to enactment of the policy. One Minnesota
interviewee summarized this issue: “What you don't want to have is farmers thinking that it was
unfairly done or ill-conceived or forced upon them without their input... The cost isn't just a
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financial cost. It's also a social cost. It's a cost to people's freedoms. That's a cost to...building
trust.” As a result of strong opposition to the buffer rule, one interviewee described the policy as
“always kind of on the edge of being politically repealed.”

In contrast, agency staff described voluntary policies as offering the potential to garner public
acceptance beyond early adopters and sustainability-minded producers. As one Wisconsin state
agency staff member stated: “Wisconsin is the way it is because people really wanted local
control and they wanted the voluntary conservation methods. It really does work a lot better
when you have local buy-in for these things. People are more willing to adopt practices, or more
willing to communicate with you. If you know me going out to a farm and telling them, ‘well, you
have erosion. You're not meeting nutrient management standards’ that comes out very
differently than your neighbor, who is also a farmer coming on and being like, ‘Hey, | got some
assistance from [agency staff] or the county. Would you be interested in chatting some more
about that?”

Minnesota's Groundwater Protection Rule integrates both voluntary and regulatory policy
mechanisms. Participants are encouraged to participate in voluntary programs as a way to
avoid future regulatory action. As described by one interviewee: “If the state has a regulatory
program, they really may be able to use that as some leverage to offer a voluntary program.
Say, ‘hey, we can work with you before the state comes in and regulates,’ so that balance
between a regulatory and voluntary approach is often effective even in the absence of
regulation going into effect.”

IV.  Flexibility allows a program to adapt, but increases program complexity
and resource needs

Another theme that emerged from our interviews was how programs were forced to adapt over
time to complex and changing conditions. Multiple interviewees described how the diversity of
agricultural systems, farmer behaviors, and land use conditions posed challenges for program
implementation. In addition to local context, climate change, dynamic global commodity
markets, political differences, and rapidly evolving science made consistent and uniform
implementation of programs difficult.

When participants explained how they adapted to these complexities, they mentioned the
benefits of flexible programs. Examples of policy implementation strategies that allowed for
flexibility included expanded eligibility for field-scale practices, shifts in policy design in response
to feedback from the public and producers, and use of adaptive management strategies. For
example, staff overseeing Minnesota’s Buffer Law received public pushback associated with
farm conditions that didn’t easily accommodate the mandatory buffers. In response, a state
agency (BWSR) created six alternative practices that could be adopted as alternatives to
riparian buffers. Describing this approach, agency staff stated, “BWSR developed what we
called alternative practices...They had a six pack of alternative practices and that made a huge
difference... One of the acceptance issues was, ‘Hey, one size doesn't fit all’... And those
alternative practices really took care of a vast majority of those kind of criticisms or complaints.”

13



Another example of policy flexibility is Wisconsin’s Adaptive Management program, which
provides a compliance option for point source facilities to meet nutrient reduction targets by
working with other sources in their watershed (Water Quality Standards for Wisconsin Surface
Waters: Phosphorus, 2010). The interviewees discussed the potential benefits of allowing for
collaboration among partners, noting: “With any of these point source offset programs, their
primary application is to achieve the point source’s goals. And it's very clear. ... adaptive
management goes above and beyond just that offset equation. Because you now have an entity
that has committed to holistically restoring their watershed.”

Agency staff cautioned that adaptation to program complexity required increased efforts by staff
as well as greater technical expertise to navigate policy nuance. Flexible policies can be more
challenging and labor intensive to implement, requiring tailored guidance and enforcement
rather than one-size-fits-all approaches. Interviewees described extensive technical assistance
needs by the farmers or point source facilities in the early stages of program development. A
staff overseeing Wisconsin's Adaptive Management program said: “There was a lot of education
and outreach explaining the different compliance strategies. To some extent certain facilities
sort of got overwhelmed... You could do adaptive management. There's water quality trading,
and then you may qualify for variance, right? And for smaller communities, this ends up being
like: ‘Whoa, a lot of options.”

Navigating a complex web of policy options demands more staff time from agencies and
partners. Flexible programs can place additional requirements on agency staff to develop and
update training and outreach materials for implementation partners and the public. This is
especially taxing on SWCD staff who are already stretched in terms of resources and capacity.

In summary, respondents discussed ways in which policy flexibility allowed programs to adapt to
dynamic conditions. At the same time, flexibility introduced complexity to policy implementation
that came with additional demands on staff time and expertise.

V. Programs have not been able to meaningfully disrupt existing equity
problems

In addition to questions related to program effectiveness, we were interested in the ways
nutrient reduction programs impact equity and distributional considerations. We asked how the
following groups may differentially benefit from nutrient reduction policies in terms of eligibility,
access to benefits, or increased costs or regulatory actions: 1) Farmers that lease land vs own
land; 2) Farmers that primarily grow specialty crops vs commodity crops; 3) Small farms vs
large farms; and 4) Farmers that identify as an Immigrant, Black, or Indigenous. We also asked
if outreach was conducted to underrepresented groups and if demographic information was
collected on participants of the program.

Not unsurprisingly, agency staff reported that the studied programs have not meaningfully
advanced equity goals. When interviewees were asked whether their programs impacted
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underrepresented groups, most stated that their program impacted all people equally or that the
program staff had not considered it. The common answer to a question about how nutrient
reduction policies impacted equity was “l don’t know”.

Some interviewees acknowledged that land access was an underlying issue that few programs
were designed to address. Programs are available to all farmers, but farming is only accessible
to those who can access land, as described by a Minnesota state agency staff, “They get
absolute access to us, but we're already, you know, one layer in agriculture. Right? They gotta
get through that very first door first, and there's clearly obstacles to that... The first door just
being access to land.”

VI. Policies can be replicated in other states, but must be adapted to state
contexts

We closed each interview by asking respondents what advice they might have for other states
considering the possible adoption of their policy or program. Agency staff were generally
supportive of scaling programs to other geographies, but cautioned that programs must be
adapted to state and local contexts. Respondents noted that particular programs may not be
transferable to a different state if agencies have different authorities or if programs have been
adapted to specific soil types, geologic conditions, or climates.

As noted above, some programs rely on supporting policies or tools as part of a policy
ecosystem. Implementation of the Buffer Law was dependent on a state-created Public Waters
Map, mandated by state statute. Quoting a Minnesota official, “It's imperative in the sense that
again, we have this regulatory requirement to maintain [the Public Waters Map]. And there's a
need to have some form of map available to the public.” Programs transferred or scaled to other
states need to consider how new programs interface with existing policy supports, agency
authorities, and local capacities.

Another common theme related to policy replicability was the need to build strong relationships
with farmers and producers in order to assess policy feasibility. The offices of the individuals
tasked with implementing nutrient reduction policies are often located in the same communities
as the affected program participants. Agency respondents were careful to note that successful
programs relied on local buy-in and should be coupled with investments in outreach and
education, along with opportunities for residents to help shape policy design and
implementation. Table 4 provides a summary of recommendations from agency staff organized
by policy and associated theme.

Discussion

Our work supports the need to consider policy implementation as an ecosystem consisting of
policies, state-local partners, interagency partners, and supporting programs (Weaver-
Hightower, 2008). Existing literature on the implementation of nutrient reduction programs has
similarly articulated the criticality of partnerships to policy success (Bitterman et al., 2023; Fales
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Theme or Key

State Policy Takeaway Quote
Policy “Yes, do this program. | just think it's particularly effective. | think
endorsement it's actually readily transferable.”
Stakeholder | think that klnfj of stakgholder process' is really good,' thou.ghZ to,
. you know, not just drop it on people. Bring them in. Bring him into
involvement )
the process.
Mi t MAWQCP Policy
Innesota Q ecosystem: “One of the fascinating things | learned from California is like, Oh,
foundational we don't have any of those fertilizer recommendation rates... So
policies and those challenges exist for other states.”
partnerships
Policy “The most important, | think, is to know their delivery model. Who's
ecosystem: delivering the program? Is it going to be SWCD, is it going to be
partnerships say department of ag, or whoever.”
I “You need to build up enough support to get some type of law
Flexibility S
passed and you need to be flexible.
. .. “From a map and implementation perspective, | think more lead
Time for technical .
time would be really helpful to plan through how that
tool development . . . »
implementation is going to occur.
“You gotta sell it. You're gonna get resistance, of course. Get
Minnesota Buffer Law Messaging people used to the idea, kind of promote what other states have

Partnerships

Transparency
and stakeholder
involvement

done, and kind of enumerate some of the benefits they'd see.”

“Find friends and keep them close and expect opposition, but try,
you know, be persistent and articulate the benefits.”

“You need to be transparent about what it is you're doing and you
need to base your arguments for doing it on both science and
economics. And you need to include a good cross section of
everybody”
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Policy exists
within, and as a
result of, the
complexity of the
world

Policy
ecosystem:
agency context
and authority

“We have karst geology, and of course, textured soils and soils
with shallow bedrock here. So we've designed the rule to address
those issues.”

“And another thing | would have to suggest they look at as their
policy, because in Minnesota MPCA’s got the authority for manure
feed lots. We've got authority for nitrogen fertilizers. So our role
mainly addresses nitrogen fertilizer, and we can address manure
rates. But if a different state has a different setup in their manure
and fertilizer regulation is in one agency, then they might have a
little bit different rule that addresses it all in one aspect of the rule.’

Groundwater
Minnesota Protection . “ L .

Rule Policy Funding is critical. When you really get into these areas, some of
ecosystem: these practices are expensive, and so our ability to leverage our
funding Clean Water Fund has just been a game changer for us.”

Center science in “As you begin to develop something similar to the Groundwater
development and Protection Rule, keep the science central to it, making sure that
capacity we've got that strong technical background.”
Policy W et e . .
) | think it's been very helpful that we have a strong relationship with
ecosystem: . . . . .
. our University of Minnesota and having that technical partner has
partnerships and . . , o oy
. been very important. And so this doesn’t stand in isolation.
technical tools
Goal “Defining your goals clearly”
development gyourg y
“Don't underestimate the staff it takes to support the development
] ] Adaptive Policy of the program and the time it takes to develop the program. It's
Wisconsin Management €cosystem: adapt not just an off the shelf solution, it takes time. And other states can
don't adopt benefit from our existing program, but there will have to be things
that will probably have to be tailored.”
Monitoring tools  “Have clear measurement tools in mind.”
Voluntar “I'm always good to advocate, for, like locally led voluntary
Nutrient y conservation just in general. Because | see a lot better buy in.”
Wisconsin Management q d tion trving to adopt it ; But it
Plans Requires local would caution trying to adopt it one for one. But it's gonna

support

require a lot of local buy in, | think, from people, and not just anti-
farm or pro-farm groups or industry groups”
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“Keep the soil and water districts in check... make sure they're
following the rules and your guidelines and carrying the program
out.”

Partners for  Partnerships for

Illinois )
Conservation enforcement

Table 4. Answers from participants when asked, "What advice would you give if another state was considering adopting this
same program?" and the theme associated with their statement. See an expanded table under Supplemental Materials, Policy
Advice.

et al., 2016; Hardy & Koontz, 2008). We find that state nonpoint source programs depend on
multi-level partnerships, local capacity and expertise, and supporting technical tools and
policies.

In an analysis of federal conservation programs, Reimer & Prokopy (2014) determined that “the
premier partnership in each of the study states is with the local conservation districts.” Our
research illustrates that local conservation districts or SWCDs are critical to the success of state
programs. At the same time, our interviews established that many SWCDs are understaffed and
under-resourced, limiting program effectiveness, an observation supported by previous surveys
and interviews with conservation practitioners and residents in the Midwestern U.S.
(Pradhananga et al., 2015; Reimer & Prokopy, 2014; Wardropper et al., 2015, Trouba, 2023).

Limited SWCD capacity prevents the building of trusting relationships between participants and
program staff (Osmond et al., 2015; Baumgart-Getz et al., 2012; Reimer et al., 2018). Along
with local partnerships, we find that strong interagency partnerships are necessary for program
success. In a 2018 analysis of coastal counties of the United States, researchers similarly found
that increased interagency collaboration improved nonpoint source pollution outcomes (Scott
2018).

Technical tools also play a critical role in policy implementation, connecting field scale
conditions and management decisions to programmatic goals set by states. We find that
technical tools are subject to discretional choices made by street-level bureaucrats. The role of
professionals in tool adoption and use was previously explored by Arnold in their review of the
use of a wetland assessment tool (2014). Ghosh similarly observed an appetite of imprecision in
the federal Conservation Management Tool used by the NRCS staff (2019). Respondents in our
interviews expressed concern that tools are often developed under resource and time
constraints and rely on technical partnerships with other agencies or academic institutions.
Ghosh found time and resource constraints present in the development of a Conservation
Stewardship Program algorithm (2024). Ghosh also noted a concerning lack of transparency
and accountability for the development of a tool used to allocate billions of federal dollars for
conservation activities (2024). The continued proliferation of these tools with increased
agricultural digitalization (Ehlers et al., 2021), big data (Coble et al., 2018), and drone use
(Westbrooke et al., 2023) will necessitate continued investments in tool transparency and
accountability.

Whereas previous interviews with state agencies found a lack of data, particularly field level
data, to hinder nutrient reduction policies (Wardropper et al., 2015), our study’s interviewees
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rarely mentioned this as a limitation. This may be due to a greater reliance on modeled data.
That, in turn, could result from more investment in technical capacity and wide availability of
high-resolution geospatial data.

Concerns raised by agency staff regarding the reliability of technical tools in honpoint source
policy implementation have been observed in previous studies. A study of agency officials found
that many expressed mistrust of a watershed planning model used to meet nutrient reduction
goals in the Chesapeake Bay (Bitterman & Webster, 2024). In fact, a recent publication found
discrepancies between modeled nutrient reductions from the planning tool and the observed
monitoring data for the Chesapeake Bay (Zhang et al., 2024). These quantitative and qualitative
assessments support the sentiments of the agency officials we interviewed who felt a skepticism
about the accuracy of the models used for the implementation of their policies.

Previous research has identified potential tradeoffs between public acceptance and
effectiveness in voluntary and mandatory policy approaches. We found that voluntary policies
were better received by the public and were less politicized. However, voluntary programs had
lower adoption rates that may reduce program effectiveness. Dowd et al. (2008) and Rissman et
al. (2017) also found that voluntary policies had greater public acceptance, but that the
voluntary nature can limit the widespread adoption (Ribaudo, 2015; Segerson, 2013). Agency
staff in our study noted that the threat of regulatory measures can encourage participation in
voluntary programs, a finding also articulated in Wardropper et al. (2023) based on their
analysis of Midwest nutrient reduction programs.

Ostrom (2010) observed that investments in stakeholder engagement can enhance the
legitimacy and trustworthiness of the policymaking process. Similar insights were described by
Perez (2015), who found that regulatory approaches to nutrient reduction had better outcomes
when agencies prioritized gaining buy-in from farmers rather than taking an adversarial
approach. Our interviews detailed multiple ways that a lack of public participation in
policymaking could limit the public acceptance of mandatory policies. At the same time, agency
staff we interviewed stressed that mandatory policies should be coupled with robust
enforcement mechanisms in order to increase program adoption and compliance.

The challenge of addressing non-point source nutrient pollution is often referred to as a wicked
problem associated with high policy complexity and implementation challenges (Head, 2022;
Patterson et al., 2013; Reimer et al., 2020). The idea that flexibility is a crucial part of adapting
to complex policy contexts is well understood in policy theory (Marchau et al., 2019; Pahl-Wostl,
2009; Patterson et al., 2013). However, existing scholarship has focused on why it is necessary
to design policy that adapts to complex conditions; few studies have analyzed the perspectives
of the street-level bureaucrats tasked with implementing complex and adaptive programs.

A recently published analysis of policy complexity and implementation in the European Union
found higher administrative transaction costs were associated with more complex policies (Haag
et al., 2024). Interviews with Michigan officials and forest owners on forestry voluntary incentive
programs identified program funding and complexity as key challenges to policy implementation
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(Rouleau et al., 2016). In our study, respondents mentioned the complexity and diversity of
agricultural systems as reasons for increased policy flexibility. At the same time, agency staff
noted how adaptive and flexible policies increased demands on staff time, as well as increasing
the need for technical and financial resources to administer more complex programs. This
finding emerged through multiple policies and at different scopes, as in one instance the policy
itself was the feature that provided a flexible solution to a rigid rule (Adaptive Management, WI).

As noted earlier, existing inequities prevent low income, minority, and beginning farmers from
accessing land (Callahan & Hellerstein, 2022; Hinson & Robinson, 2008; Horst & Marion, 2019).
While inequity in agriculture has been extensively studied, our review of existing literature on
agricultural nutrient policy implementation revealed limited attention to equity considerations.
Programs assessed in our study were not designed to disrupt systemic inequities in agricultural
systems and respondents were largely unable to articulate how their programs meaningfully
addressed issues of equity or justice. Our work identifies equity considerations as an important
gap in future nutrient policy design and implementation, particularly if existing guidance related
to environmental justice remains a priority for state and federal regulatory agencies.

We acknowledge several limitations of our study that may affect the interpretation of results and
associated insights. Our relatively small sample size and reliance on perspectives from state
agency staff skew the findings toward insider viewpoints, potentially overlooking external
stakeholder experiences. Additionally, the research focused on a subset of policies in three
Midwestern states, limiting the scope and generalizability of our conclusions to broader state
and federal contexts. Some respondents may have been reluctant to disclose challenges
associated with policy design or implementation in order to protect their reputation or that of
their associated program or agency. We had difficulty recruiting participants from some state
programs, leading to an overrepresentation of perspectives from Minnesota agencies.

Future research could explore how themes identified in our interviews emerged in other forms of
gualitative data, including focus groups, surveys, or public comments. An expanded scope could
include the perspectives of other policy actors such as farmers and producers, local
conservation district staff, legislators, trade associations, industry lobbyists, or conservation
organizations. Repeated studies after additional years of program implementation would also
add value, allowing for comparisons of how implementation challenges evolve as programs
mature and adapt over time.

Conclusion

The building blocks of successful nutrient reduction policies as articulated by agency staff in
charge of program implementation, are as follows. First, strong local capacity is essential, with
adequate staffing and resources for conservation districts and partner agencies forming the
backbone of implementation efforts. Second, policies do not exist in a vacuum. Policy success
is determined by the ecosystem of policies that interact and support nutrient reduction
programs, including strong interagency collaboration, effective monitoring and modeling, and
partnerships with universities and technical experts. Third, technical tools and clear metrics are
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critical for evaluating and guiding program outcomes, but require initial and ongoing investments
in tool development and training. Fourth, voluntary programs promote public acceptance but
often lack widespread adoption, whereas mandatory policies require robust enforcement
mechanisms to ensure effectiveness and may encounter public resistance that challenges
program buy-in. Fifth, flexibility in policy design enables adaptation to complex and variable
conditions but increases demands on staff and technical capacity. Together, these elements
provide a roadmap for designing resilient, effective, and equitable policies to address the
ongoing challenge of non-point agricultural nutrient pollution.

Our study also demonstrates the importance of centering the perspectives of agency
professionals in an understanding of policy implementation. Lipsky writes that the decisions of
“street-level bureaucrats, the routines that they establish, and the devices they invent to cope
with uncertainties and work pressures effectively become the public policies they carry out”
(1980). We find that these street-level bureaucrats play an essential role in the communication
and execution of program objectives. They oversee the development and use of technical tools
and models, build networks that support the sustainability and political feasibility of programs,
and hold valuable insights into how to adapt programs to local contexts. Scholarship on policy
implementation would benefit from additional research that investigates the perspectives of
agency staff across multiple policy domains and sectors.

21



References

Arbuckle, J. G., Hobbs, J., Loy, A., Morton, L. W., Prokopy, L. S., & Tyndall, J. (2014).
Understanding Corn Belt farmer perspectives on climate change to inform engagement
strategies for adaptation and mitigation. Journal of Soil and Water Conservation, 69(6),
505-516. https://doi.org/10.2489/jswc.69.6.505

Arnold, G. (2014). Policy learning and science policy innovation adoption by street-level
bureaucrats. Journal of Public Policy. https://doi.org/10.1017/s0143814x14000154

ATLAS.ti (Version 24.0.0.29576). (2024). [Windows]. ATLAS.ti Scientific Software Development
GmbH. https://atlasti.com

Baumgart-Getz, A., Prokopy, L. S., & Floress, K. (2012). Why farmers adopt best management
practice in the United States: A meta-analysis of the adoption literature. Journal of
Environmental Management, 96(1), 17-25.
https://doi.org/10.1016/j.jenvman.2011.10.006

Bitterman, P., Koliba, C., & Singer, A. (2023). A network perspective on multi-scale water
governance in the Lake Champlain Basin, Vermont. Ecology and Society, 28(1).
https://doi.org/10.5751/ES-14036-280144

Bitterman, P., & Webster, D. G. (2024). The Collaborative Policy Modeling Paradox:
Perceptions of water quality modeling in the Chesapeake Bay Watershed. Socio-
Environmental Systems Modelling, 6, 18677-18677.
https://doi.org/10.18174/sesmo.18677

Brown, T. C., & Froemke, P. (2012). Nationwide Assessment of Nonpoint Source Threats to
Water Quality. BioScience, 62(2), 136—146. https://doi.org/10.1525/bi0.2012.62.2.7

Callahan, S., & Hellerstein, D. (2022). Access to Farmland by Beginning and Socially
Disadvantaged Farmers: Issues and Opportunities (No. AP-096). US Department of
Agriculture, Economic Research Service. https://www.ers.usda.gov/publications/pub-
details/?pubid=105395

Carpenter, S. (2012). The USDA Discrimination Cases: Pigford, In re Black Farmers,
Keepseagle, Garcia, and Love. Drake Journal of Agricultural Law, 17, 1.

Civil Rights Action Team. (1997, February). Civil Rights at the United States Department of
Agriculture. https://static.ewg.org/reports/2021/BlackFarmerDiscriminationTimeline/1997-
crat-report.pdf

Clean Water Fund, MN Statute 8§ 114D.50 (2024).
https://www.revisor.mn.gov/statutes/cite/114d.50

Coble, K. H., Mishra, A. K., Ferrell, S., & Griffin, T. (2018). Big Data in Agriculture: A Challenge
for the Future. Applied Economic Perspectives and Policy, 40(1), 79-96.
https://doi.org/10.1093/aepp/ppx056

Conley, S., Konisky, D. M., & Mullin, M. (2023). Delivering on Environmental Justice? U.S. State
Implementation of the Justice40 Initiative. Publius: The Journal of Federalism, 53(3),
349-377. https://doi.org/10.1093/publius/pjad018

22



Creswell, J. W., & Poth, C. N. (2017). Qualitative inquiry and research design: Choosing among
five approaches (4th ed.). SAGE Publications.

Denny, R. C. H., Marquart-Pyatt, S. T., & Houser, M. (2019). Understanding the Past and
Present and Predicting the Future: Farmers’ Use of Multiple Nutrient Best Management
Practices in the Upper Midwest. Society & Natural Resources, 32(7), 807-826.
https://doi.org/10.1080/08941920.2019.1574045

Dowd, B. M., Press, D., & Huertos, M. L. (2008). Agricultural nonpoint source water pollution
policy: The case of California’s Central Coast. Agriculture, Ecosystems & Environment,
128(3), 151-161. https://doi.org/10.1016/j.agee.2008.05.014

Dubrovsky, N. M., & Hamilton, P. A. (2010). Nutrients in the nation’s streams and groundwater:
National findings and implications. In Fact Sheet (2010-3078). U.S. Geological Survey.
https://doi.org/10.3133/fs20103078

Ehlers, M.-H., Huber, R., & Finger, R. (2021). Agricultural policy in the era of digitalisation. Food
Policy, 100, 102019. https://doi.org/10.1016/j.foodpol.2020.102019

Executive Order 14096, 88 F.R. 25251 (2023).
https://www.federalregister.gov/documents/2023/04/26/2023-08955/revitalizing-our-
nations-commitment-to-environmental-justice-for-all

Fales, M., Dell, R., Herbert, M. E., Sowa, S. P., Asher, J., O'Neil, G., Doran, P. J., & Wickerham,
B. (2016). Making the leap from science to implementation: Strategic agricultural
conservation in Michigan’s Saginaw Bay watershed. Journal of Great Lakes Research,
42(6), 1372-1385. https://doi.org/10.1016/j.jglr.2016.09.010

Ghosh, R. (2019). Appetite for Imprecision: The Role of Bureaucracy in Implementing a Pay-for-
Performance Program. Annals of the American Association of Geographers, 109(4),
1208-1225. https://doi.org/10.1080/24694452.2018.1540919

Ghosh, R. (2024). Data-driven governance and performances of accountability: Critical
reflections from US agri-environmental policy. Science as Culture, 33(1), 70-96.
https://doi.org/10.1080/09505431.2023.2175654

Haag, M., Hurka, S., & Kaplaner, C. (2024). Policy complexity and implementation performance
in the European Union. Regulation & Governance. https://doi.org/10.1111/rego.12580

Hardy, S. D., & Koontz, T. M. (2008). Reducing Nonpoint Source Pollution Through
Collaboration: Policies and Programs Across the U.S. States. Environmental
Management, 41(3), 301-310. https://doi.org/10.1007/s00267-007-9038-6

Head, B. W. (2022). Wicked Problems in Public Policy: Understanding and Responding to
Complex Challenges. Springer Nature. https://doi.org/10.1007/978-3-030-94580-0

Hinson, W. R., & Robinson, E. (2008). “We Didn’t Get Nothing:” The Plight of Black Farmers.
Journal of African American Studies, 12(3), 283-302. https://doi.org/10.1007/s12111-
008-9046-5

Holstead, K., Funder, M., & Upton, C. (2021). Environmental governance on the street: Towards
an expanded research agenda on street-level bureaucrats. Earth System Governance,
9, 100108. https://doi.org/10.1016/j.esg.2021.100108

23


https://doi.org/10.1016/j.foodpol.2020.102019

Horst, M., & Marion, A. (2019). Racial, ethnic and gender inequities in farmland ownership and
farming in the U.S. Agriculture and Human Values, 36(1), 1-16.
https://doi.org/10.1007/s10460-018-9883-3

Irvine, R., Yoder, L., Carman-Sweeney, E., Harden, S. C., & Wardropper, C. (2024). Risk
mitigation or risky business? Agricultural stakeholders’ perspectives on crop insurance
discount programs, cover crops, and risk management. Journal of Soil and Water
Conservation, 79(6), 289-302. https://doi.org/10.2489/jswc.2024.00105

Kronenberg, R., Lovell, S., Hall, D., & Harmon-Threatt, A. (2023). Missouri natural resource
professionals share key insights for supporting agroforestry practices through cost-share
funding available from USDA conservation programs. Renewable Agriculture and Food
Systems, 38, e18. https://doi.org/10.1017/S1742170523000054

Layman, E., & Civita, N. (2022). Decolonizing agriculture in the United States: Centering the
knowledges of women and people of color to support relational farming practices.
Agriculture and Human Values, 39(3), 965—978. https://doi.org/10.1007/s10460-022-
10297-3

Lintern, A., McPhillips, L., Winfrey, B., Duncan, J., & Grady, C. (2020). Best Management
Practices for Diffuse Nutrient Pollution: Wicked Problems Across Urban and Agricultural
Watersheds. Environmental Science & Technology, 54(15), 9159-9174.
https://doi.org/10.1021/acs.est.9b07511

Lipsky, M. (1980). Street Level Bureaucracy: Dilemmas of the Individual in Public Services.
Russell Sage Foundation. https://www.jstor.org/stable/10.7758/9781610447713

Liu, Y., Engel, B. A., Flanagan, D. C., Gitau, M. W., McMillan, S. K., & Chaubey, I. (2017). A
review on effectiveness of best management practices in improving hydrology and water
guality: Needs and opportunities. Science of The Total Environment, 601-602, 580-593.
https://doi.org/10.1016/j.scitotenv.2017.05.212

Marchau, V. A. W. J., Walker, W. E., Bloemen, P. J. T. M., & Popper, S. W. (Eds.). (2019).
Decision Making under Deep Uncertainty: From Theory to Practice. Springer Nature.
https://doi.org/10.1007/978-3-030-05252-2

McFadden, J., & Hoppe, R. (2017). The Evolving Distribution of Payments From Commodity,
Conservation, and Federal Crop Insurance Programs (No. EIB-184). US Department of
Agriculture, Economic Research Service. https://www.ers.usda.gov/publications/pub-
details/?pubid=85833

O’Connell, C., & Osmond, D. L. (2022). Why soil testing is not enough: A mixed methods study
of farmer nutrient management decision-making among U.S. producers. Journal of
Environmental Management, 314, 115027.
https://doi.org/10.1016/j.jenvman.2022.115027

Osmond, D. L., Hoag, D. L. K., Luloff, A. E., Meals, D. W., & Neas, K. (2015). Farmers’ Use of
Nutrient Management: Lessons from Watershed Case Studies. Journal of Environmental
Quality, 44(2), 382—390. https://doi.org/10.2134/jeq2014.02.0091

Ostrom, E. (2010). Polycentric systems for coping with collective action and global

environmental change. Global Environmental Change, 20(4), 550-557.
https://doi.org/10.1016/j.gloenvcha.2010.07.004

24


https://www.zotero.org/google-docs/?l5YahX
https://www.zotero.org/google-docs/?l5YahX
https://www.zotero.org/google-docs/?l5YahX
https://www.zotero.org/google-docs/?l5YahX

Pahl-Wostl, C. (2009). A conceptual framework for analysing adaptive capacity and multi-level
learning processes in resource governance regimes. Global Environmental Change,
19(3), 354—365. https://doi.org/10.1016/j.gloenvcha.2009.06.001

Patterson, J. J., Smith, C., & Bellamy, J. (2013). Understanding enabling capacities for
managing the ‘wicked problem’ of nonpoint source water pollution in catchments: A
conceptual framework. Journal of Environmental Management, 128, 441-452.
https://doi.org/10.1016/j.jenvman.2013.05.033

Perez, M. R. (2015). Regulating Farmer Nutrient Management: A Three-State Case Study on
the Delmarva Peninsula. Journal of Environmental Quality, 44(2), 402—414.
https://doi.org/10.2134/jeq2014.07.0304

Pradhananga, A. P. D., Davenport, M. A. P. D., & Perry, V. M. S. (2015). Groundwater
Management: Capacity Assessment at the Local Level, A survey of Minnesota
Association of Soil and Water Conservation Districts.
https://hdl.handle.net/11299/214106

Reimer, A., Denny, R. C. H., & Stuart, D. (2018). The Impact of Federal and State Conservation
Programs on Farmer Nitrogen Management. Environmental Management.
https://doi.org/10.1007/s00267-018-1083-9

Reimer, A., Houser, M., & Marquart-Pyatt, S. T. (2020). Farming decisions in a complex and
uncertain world: Nitrogen management in Midwestern corn agriculture. Journal of Sail
and Water Conservation. https://doi.org/10.2489/jswc.2020.00070

Reimer, A. & Prokopy, L. S. (2014). One federal policy, four different policy contexts: An
examination of agri-environmental policy implementation in the Midwestern United
States. Land Use Policy. https://doi.org/10.1016/j.landusepol.2014.01.008

Ribaudo, M. (2015). The Limits of Voluntary Conservation Programs. Choices, 30(2), 1-5.

Rissman, A. R., Kohl, P. A., & Wardropper, C. B. (2017). Public support for carrot, stick, and no-
government water quality policies. Environmental Science & Policy, 76, 82—-89.
https://doi.org/10.1016/j.envsci.2017.04.012

Rouleau, M. D., Lind-Riehl, J. F., Smith, M. N., & Mayer, A. L. (2016). Failure to Communicate:
Inefficiencies in Voluntary Incentive Programs for Private Forest Owners in Michigan.
Forests, 7(9), Article 9. https://doi.org/10.3390/f7090199

Rubin, H. J., & Rubin, I. S. (2011). Qualitative interviewing: The art of hearing data (3rd ed.).
SAGE Publications.

Samanta, A., Viswanath, S., & Tran, M. A. Q. (2022). Chapter 22: It is very much a mans world:
gender representation in agricultural policy and administration.
https://www.elgaronline.com/edcollchap/edcoll/9781789904727/9781789904727.00032.
xml

Schramm, M., Kikoyo, D., Wright, J., & Jain, S. (2024). A meta-analysis of the impacts of best
management practices on nonpoint source pollutant concentration. Frontiers in Water, 6.
https://doi.org/10.3389/frwa.2024.1397615

Scott, T. A. (2018). Flexible, collaborative, and meaningful? The case of the US coastal

25


https://www.zotero.org/google-docs/?l5YahX
https://www.zotero.org/google-docs/?l5YahX
https://www.zotero.org/google-docs/?l5YahX
https://www.zotero.org/google-docs/?l5YahX
https://www.zotero.org/google-docs/?l5YahX
https://doi.org/10.3390/f7090199

nonpoint pollution control program. Journal of Environmental Planning and Management,
61(2). https://doi.org/10.1080/09640568.2017.1301896

Segerson, K. (2013). When Is Reliance on Voluntary Approaches in Agriculture Likely to Be
Effective? Applied Economic Perspectives and Policy, 35(4), 565-592.
https://doi.org/10.1093/aepp/ppt030

Seva, M. & Jagers, S. C. (2013). Inspecting environmental management from within: The role of
street-level bureaucrats in environmental policy implementation. Journal of
Environmental Management. https://doi.org/10.1016/j.jenvman.2013.06.038

Shahady, T. (2022). Chapter 19—Agricultural water pollution. In T. M. Letcher (Ed.), Water and
Climate Change (pp. 365—-382). Elsevier. https://doi.org/10.1016/B978-0-323-99875-
8.00015-X

Soubry, B., Sherren, K., & Thornton, T. F. (2020). Are we taking farmers seriously? A review of
the literature on farmer perceptions and climate change, 2007—2018. Journal of Rural
Studies, 74, 210-222. https://doi.org/10.1016/j.jrurstud.2019.09.005

Tomczyk, N., Naslund, L., Cummins, C., Bell, E. V., Bumpers, P., & Rosemond, A. D. (2023).
Nonpoint source pollution measures in the Clean Water Act have no detectable impact
on decadal trends in nutrient concentrations in U.S. inland waters. Ambio, 52(9), 1475
1487. https://doi.org/10.1007/s13280-023-01869-6

Tracy, S. J. (2019). Qualitative Research Methods: Collecting Evidence, Crafting Analysis,
Communicating Impact. John Wiley & Sons.

Trouba, E. (2023). Engaging Stakeholders in Local Water Quality Planning: Pennsylvania
Countywide Action Plans [Masters Thesis, Penn State]. Penn State University Libraries:
Electronic Theses and Dissertations for Graduate School.
https://etda.libraries.psu.edu/catalog/27024ect5075

USDA Natural Resources Conservation Service & Agricultural Research Service. (2022).
Revised Universal Soil Loss Equation, Version 2 (RUSLE 2).
https://fargo.nserl.purdue.edu/rusle2_dataweb/RUSLE2_Index.htm

US EPA. (2024a, November 6). Nonpoint Source: Agriculture [Overviews and Factsheets].
https://www.epa.gov/nps/nonpoint-source-agriculture

US EPA. (2024b, December 19). Data from the National Aquatic Resource Surveys [Data and
Tools]. https://www.epa.gov/national-aquatic-resource-surveys/data-national-aquatic-
resource-surveys

Valliant, J. C. D., O'Neill, M. T., & Freedgood, J. (2024). Bipartisan creation of US Land Access
Policy Incentives: States’ efforts to support beginning farmers and resist farm
consolidation and loss. Agriculture and Human Values. https://doi.org/10.1007/s10460-
024-10619-7

Wardropper, C. B., Genskow, K., Lavoie, A., Franklin, D., Usher, E., Wilke, A., Arbuckle, J.,
Jackson-Smith, D., Prokopy, L., & Rissman, A. (2023). Policy process and problem
framing for state Nutrient Reduction Strategies in the US Upper Mississippi River Basin.
Journal of Soil and Water Conservation, 78(1), 70-81.
https://doi.org/10.2489/jswc.2023.00025

26


https://www.zotero.org/google-docs/?l5YahX
https://www.zotero.org/google-docs/?l5YahX
https://www.zotero.org/google-docs/?l5YahX
https://www.zotero.org/google-docs/?l5YahX
https://www.zotero.org/google-docs/?l5YahX
https://www.zotero.org/google-docs/?l5YahX
https://www.zotero.org/google-docs/?l5YahX

Wardropper, C. B., Chang, C., & Rissman, A. R. (2015). Fragmented water quality governance:
Constraints to spatial targeting for nutrient reduction in a Midwestern USA watershed.
Landscape and Urban Planning, 137, 64—75.
https://doi.org/10.1016/j.landurbplan.2014.12.011

Wardropper, C. B. (2018). Environmental Performance Information Use by Conservation
Agency Staff. Environmental Management, 61(4), 563-576.
https://doi.org/10.1007/s00267-017-0990-5

Water Quality Standards for Wisconsin Surface Waters: Phosphorus, NR 102.06(3) (2010).
https://docs.legis.wisconsin.gov/code/admin_code/nr/100/102/i/06

Weaver-Hightower, M. B. (2008). An Ecology Metaphor for Educational Policy Analysis: A Call
to Complexity. Educational Researcher, 37(3), 153—-167. https://doi-
org.ezpl.lib.umn.edu/10.3102/0013189X08318050

Westbrooke, V., Lucock, X., & Greenhalgh, I. (2023). Drone Use in On-Farm Environmental
Compliance: An Investigation of Regulators’ Perspectives. Sustainability, 15(3), Article 3.
https://doi.org/10.3390/su15032153

Young, J. C., Calla, S., Lécuyer, L., & Skrimizea, E. (2022). Understanding the social enablers
and disablers of pesticide reduction and agricultural transformation. Journal of Rural
Studies, 95, 67-76. https://doi.org/10.1016/j.jrurstud.2022.07.023

Young, J. C., Rose, D. C., Mumby, H. S., Benitez-Capistros, F., Derrick, C. J., Finch, T., Garcia,
C., Home, C., Marwaha, E., Morgans, C., Parkinson, S., Shah, J., Wilson, K. A., &
Mukherjee, N. (2018). A methodological guide to using and reporting on interviews in
conservation science research. Methods in Ecology and Evolution, 9(1), 10-19.
https://doi.org/10.1111/2041-210X.12828

Zhang, Q., Shenk, G. W., Bhatt, G., & Bertani, |. (2024). Integrating monitoring and modeling
information to develop an indicator of watershed progress toward nutrient reduction
goals. Ecological Indicators, 158, 111357. https://doi.org/10.1016/j.ecolind.2023.111357

27


https://doi.org/10.1016/j.landurbplan.2014.12.011
https://www.zotero.org/google-docs/?l5YahX
https://www.zotero.org/google-docs/?l5YahX
https://www.zotero.org/google-docs/?l5YahX
https://www.zotero.org/google-docs/?l5YahX
https://www.zotero.org/google-docs/?l5YahX
https://www.zotero.org/google-docs/?l5YahX
https://www.zotero.org/google-docs/?l5YahX

Supplemental Materials: Interview Guide

Email

Hello [Interviewee],

I'm [Taylor Hohensee/Meghan Anderson], a Master's student at the University of Minnesota's
Humphrey School of Public Affairs and research assistant with Professor Bonnie Keeler. Our
research team is looking into the implementation of state agricultural nutrient reduction policies.
We are working in collaboration with Cornell University and The Nature Conservancy to better
understand the impact of these policies and if they could be adapted elsewhere in the Midwest.
My UMN colleagues, copied on this email, and | would be happy to answer any questions you
have regarding this project.

We are specifically interested in talking to you about your work on [policy]. We have read a lot
about this program, but would benefit from an insider perspective on how you see this program
working in practice, any lessons learned from implementing this policy in [state], and whether
you would recommend this program be adopted by other states. Your insights may be used to
inform advocacy and outreach related to water and nutrient policy.

We are conducting interviews via Zoom over the next three weeks. Would you be willing to
speak with us for 30-60 minutes? Interviews will be recorded for use by our research team, but
all personally identifiable information will be kept private.

You can find my availability on this appointment schedule. Please let me know if any of these
work, and | will send you a Zoom invitation. If none of these work, please send a few times that
would work for you. If you think we would benefit from speaking with anyone else about [policy],
we would really appreciate their contact information.

Thank you for the consideration and have a great day,

Interview
Intro

Thanks for your willingness to speak with us. | represent a small team at the University of
Minnesota researching agricultural nutrient reduction policies, their effectiveness, and
implementation. Our team is interested in understanding how current policies and programs are
working, with the goal of providing guidance to other states on how they might implement
nutrient reduction strategies.

The intent is not to evaluate you or your program, but only to learn from you and gain insights

into how you perceive the effectiveness of current policies and any recommendations for how to
improve their implementation in other geographies or contexts.
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We anticipate the interview will take around 30-60 minutes.

You can skip any questions or stop at any time.

We won'’t use your name, though we may identify your position/relationship to the policy
evaluated if we use direct quotes in the final report.

I will assume you are speaking on behalf of your professional self and the organization you
represent with your responses to these questions.

Is it okay if we record, just to make sure we get your words down accurately?

Section 1: Organization and Role
First, I'd like to begin by asking you about your organization and your role there.

1. Tell me about your role within [organization name].

2. Can you describe your involvement in programs or policies designed to reduce nutrient

pollution?
a. Funding? Rulemaking? Implementation? Monitoring? Communication?
Evaluation?

Section 2: Specific policies

We understand [their primary program] to be....[include a 1-2 sentence of the policy program
summary, consulting fact sheet]. There are a few questions about this program that we were
unable to understand from our own research.

3. Our first question is related to monitoring. Are you aware of any monitoring data that has
been collected in order to evaluate the effectiveness of the program? [adapt where we
know of existing monitoring data]

a. Do you think the level of investment in monitoring is sufficient to understand and
communicate the environmental impacts of the program?

4. Next | want to ask you about compliance. What can you tell us about how the program is
enforced or how agencies ensure compliance with the program?
a. Do you have any insights into how often enforcement mechanisms are used or
how often disciplinary actions have been taken over the lifetime of the program?
Are these actions documented? Would this be data/info that could be shared?
b. Do you think more should be done to ensure compliance? If so, what? What are
some of the challenges associated with compliance?

5. Now | want to ask about other aspects of program implementation. What are some of the
program’s successes? What do you think contributed most significantly to that success?
a. What hasn’t worked as well - where has the program fallen short of its intended
goals?
b. Have there been any unforeseen outcomes (good or bad)?

29



6. Has there been stable funding for this program? What would you do with more
resources? What would you prioritize with less?

7. What groups have supported the program and where have you seen opposition? How
would you describe the political implications of the program?
a. Do [group x or y] seem to think the policy goes too far? Not far enough?

8. In your assessment, does this program represent a good return on investment? In other
words, do you see the benefits of the policy as outweighing the costs?

a. Has there been any formal evaluation of the program’s costs and benefits? For
example, are you aware of data on practice implementation costs at farm/ field
level and/or total program costs? Would you be able to share that data with us,
even if they’re only estimations?

b. Anything else you would like to say relating to the costs of the program?

Section 3: Equity Related Questions
Next, | will ask questions about the ways policies might relate to specific segments of the
population.

9. We’re interested in how some groups may differentially benefit or be harmed by the
program. Can you talk about how the program may affect the following groups differently
in terms of eligibility, access to benefits, or via increased costs or regulatory actions?

a. Farmers that own vs. rent?

b. Small vs. large farms?

c. Farmers that produce specialty crops vs. commodity growers?
d. Immigrant, black, or indigenous farmers?

10. Are you aware of any outreach or engagement of underrepresented communities that
was done during the design or implementation of the program?

11. Do you have any insights into how the demographics of the program participants
compare to the demographics (race, ethnicity, gender, age) of those eligible but who are
not involved in the program?

a. What does equity look like for this program?
Section 4: Final thoughts

12. If you were in a position to consult with other states about the design and development

of nutrient reduction policies or programs, what advice would you give if another state

was considering adopting this same program?

13. Is there anything else you would like to share with me about [your state’s] approach to
nutrient reduction programs before we conclude?

14. Is there anyone else you recommend we speak to for our project?
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Supplemental Materials: Codebook

Theme Code name Code Definition
Tasks mentioned during interviews that were worthy of
followup follow-up, ie- requests for documents or further
interview participants
quote Quotes to use in a report
Q rol Organizational Code for question 1: Information provided
role
- on the role interviewee plays within the policy
Admin
Information provided on the Buffer Law in interviews for
Buffer Law .
other policies
Information provided on the Groundwater Protection
GW Protect Rule o i o
Rule in interviews for other policies
Information provided on the Ag Water Quality
MAWQCP e i . -
Certification Program in interviews for other policies
lexit Complexity of the program or complexity in navigating
i complexi
Complexity/ prexity the program/law
flexibility tradeoff
flexible Flexibility of the program as a strength
benefits_$ Monetary benefits

Cost and Benefit

benefits_other
cost_high

cost_low

incentives

Q_benefits

Q_costs

Non-monetary benefits
Associated with high monetary costs
Associated with low monetary costs

Discussion of the incentives a program provides - ex: cost
share, regulatory certainty, recognition

Organizational Code for question 8: Do you believe this
program is a good return on investment? Do the benefits
outweigh the costs? Answers that emphasize the benefits

Organizational Code for question 8: Do you believe this
program is a good return on investment? Do the benefits
outweigh the costs? Answers that emphasize the costs

Equity

equity_BIPOC

Equity considerations for BIPOC farmers
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equity_equal
equity_language

equity_large

equity_outreach

equity_ownrent

equity_speciality

Q_demographics

Q_equity

Policy is viewed as having equal equity considerations
Equity considerations for non-English speakers
Equity considerations for small vs. large farms

Organizational Code for section 3, question 10. Equity
considerations in outreach.

Equity considerations for farmers that own vs. rent
Equity considerations for commodity vs specialty growers

Organizational Code for section 3, question 11. How
demographics of program compare to non-participants

Organizational Code for section 3, question 9. Equity
considerations for different groups.

Implementation
Details

implementation

Q_advice

Q_challenge

Q_compliance

Q_enforcement

Q_funding

Q_monitoring

Specific details about implementation

Organizational Code for section 4, question 12: Advice
given to future states that might implement policy

Organizational Code for question 5a:Where has the
program fallen short of its goals? Also used when
participants mentioned challenges for the program

Organizational Code for question 4: How is compliance
measured? Participant opinions on compliance

Organizational Code for question 4a: How is this
program/law enforced? How often? Are they well
documented?

Organizational Code for question 6: Has there been
stable funding for this program? What would you do with
more resources? What would you prioritize with less?
Other answers that relate to funding of the program/law

Organizational Code for question 3: How is this
program/law monitored by the relevant agency? By
partners? Is the investment in monitoring sufficient?
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Q_success

staffing_state

staffing_ SWCD

technical tools

Organizational Code for question 5: What are some of
the program’s successes? What do you think contributed
most significantly to that success? Also used when
participants mentioned successes for the program
outside of this question

Staffing considerations at the state level

Staffing considerations at local conservation offices ie-
SWCD

Used when interviewee mentions technical tools used in
implementation of policy

Interactions and

local

participation

Used when interviewee mentions SWCDs, counties,
preferences for local control, etc

Related to discussions of participation levels in the
program/law - eg. how to get more participants to join

Oversight program
partnerships Agency-agency partnerships
relationships Theme: Importance of personal relationships
politics_against Groups that were against program/law
politics_participation  Participation in process of developing program/law
politics_pro Groups that were in favor of program/law
Politics
Organizational Code for question 7: What groups have
. supported the program and where have you seen
Q_politics . . .
opposition? How would you describe the political
implications of the program?
Used when interviewees mentioned specific aspects of
mandatory the policy that relate to its mandatory nature or compare
voluntary and mandatory policies
Voluntary/
Mandatory Used when interviewees mentioned requirements of the

statutory requirement

policy explicitly written in statute. Coded when they
directly mention administrative code, regulatory
requirement, "written into law" etc
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voluntary

Used when interviewees mentioned specific aspects of
the policy that relate to its voluntary nature or compare
voluntary and mandatory policies
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Supplemental Materials: Policy Advice

Expanded version of Table 4.

Theme or Key

State Policy Takeaway Quote
“Don’t assume because we’ve been doing nutrient management
Education through the farm bill programs since the early 2000s and beyond
requirements that there’s not more work to do... They are at a very basic level in
nutrient management.”
Policy “Yes, do this program. | just think it's particularly effective. | think
endorsement it's actually readily transferable.”
“I think that kind of stakeholder process is really good, though, to,
Stakeholder you know, not just drop it on people. Bring them in. Bring him into
involvement the process. And as with our state, the more diverse the better.
And it, you know, that's really important. At the same time, you
Minnesota MAWQCP know, it should look like agriculture in your state.”
Policy
ecosystem: “One of the fascinating things | learned from California is like, Oh,
foundational we don't have any of those fertilizer recommendation rates... So
policies and those challenges exist for other states.”
partnerships
“The most important, | think, is to know their delivery model. Who's
. delivering the program? Is it going to be SWCD, is it going to be
Policy . L
say department of ag, or whoever. Ultimately | think it will be
ecosystem: . o .
artnershios something where we're kind of cobbled together in that regard...
P P Make sure you have that buy in for who’s gonna be delivering the
program.”
Flexibilit “Be realistic about what you can get. Like something's better than
y nothing. Like you're probably not going to get the gold standard.”
- “You need to build up enough support to get some type of law
Flexibility e
passed and you need to be flexible.
Minnesota  Buffer Law Flexibility “| mean there’s always some give and take, some flexibility to get

Time for technical
tool development

the law passed.”

“From a map and implementation perspective, | think more lead
time would be really helpful to plan through how that
implementation is going to occur.”
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Technical tools

Messaging

Relationships

Partnerships

“You gotta have a variety of different technical information tools out
there for landowners, and as you know the SWCDs and LGUs to
utilize.”

“You gotta sell it. You're gonna get resistance, of course. Get
people used to the idea, kind of promote what other states have
done, and kind of enumerate some of the benefits they'd see.”

“And there's a relationship there that you don't have as a state
agency, and that really helps bring about voluntary compliance.
And | think that's key to having some entity that has a more of a
relationship with whatever folks that you're dealing with.”

“Find friends and keep them close and expect opposition, but try,
you know, be persistent and articulate the benefits.”

“You need to be transparent about what it is you're doing and you

Minnesota

Groundwater
Protection
Rule

Transparenc S .
P y need to base your arguments for doing it on both science and
and stakeholder . . .
. economics. And you need to include a good cross section of
involvement .,
everybody.
Policy exists
withinandasa  “We have karst geology, and of course, textured soils and soils
result of with shallow bedrock here. So we've designed the rule to address

complexity of the
world

Policy
ecosystem:
agency context
and authority

Messaging

Policy
ecosystem:
funding

Center science in
development and
capacity

those issues.”

“And another thing | would have to suggest they look at as their
policy, because in Minnesota MPCA’s got the authority for manure
feed lots. We've got authority for nitrogen fertilizers. So our role
mainly addresses nitrogen fertilizer, and we can address manure
rates. But if a different state has a different setup in their manure
and fertilizer regulation is in one agency, then they might have a
little bit different rule that addresses it all in one aspect of the rule.”

“It's most effective when there's a common message around this
and a willingness.”

“Funding is critical. When you really get into these areas, some of
these practices are expensive, and so our ability to leverage our
Clean Water Fund has just been a game changer for us.”

“As you begin to develop something similar to the Groundwater
Protection Rule, keep the science central to it, making sure that
we've got that strong technical background.”
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Policy
ecosystem:
partnerships and
technical tools

Decisionmaking

Messaging

“I think it's been very helpful that we have a strong relationship with
our University of Minnesota and having that technical partner has
been very important. And so this doesn’t stand in isolation.”

“At some point in rule writing, you just need to make decisions at
what scale you would implement it and how you would do that.”

“It would be challenging if we didn't have that foundation to really
communicate with the industry about the benefit for this”

Goal
development

“Defining your goals clearly”

“Don't underestimate the staff it takes to support the development

_ _ Adaptive Policy of the program and the time it takes to develop the program. It's
Wisconsin Management ecosystem: adapt not just an off the shelf solution, it takes time. And other states can
don't adopt benefit from our existing program, but there will have to be things
that will probably have to be tailored.”
Monitoring tools  “Have clear measurement tools in mind.”
Voluntar “I'm always good to advocate, for, like locally led voluntary
Nutrient y conservation just in general. Because | see a lot better buy in.”
Wisconsin Management ] ) ) )
. “I would caution trying to adopt it one for one. But it's gonna
Plans Requires local . . . ) .
support require a lot of local buy in, I think, from people, and not just anti-
bp farm or pro-farm groups or industry groups”
. “Keep the soil and water districts in check... make sure they're
- Partners for  Partnerships for . - .
lllinois following the rules and your guidelines and carrying the program

Conservation enforcement

out.

Table 4. Answers from participants when asked, "What advice would you give if another state was considering adopting this
same program?" and the theme associated with their statement. Expanded version.

37



