
In October and November 2020, the University of 
Minnesota's Institute on the Environment (IonE) 
hosted a workshop on agricultural climate solutions 
over five consecutive weeks (fig. 1). Supported by 
Xcel Energy and the McKnight Foundation, the 
convening brought together a valuable network of 
farmers and representatives from the private sector, 
government, NGOs, and academia to collectively 
identify the challenges of reducing agriculture sector 
greenhouse gas emissions (GHG) and propose 
solutions to those challenges.

More than 50 people participated, developing 
solutions to support Minnesota's agricultural 
sector. Teams that formed during this process had 
the opportunity, after the workshop concluded, 
to apply for an IonE grant to move their ideas 
forward. Funding for these projects falls within IonE’s 
Impact Goals, an initiative that drives research and 
education toward specific barriers to achieving 
carbon neutrality. The grants also complement 
UMN’s MNtersection priorities of (1) building a  

fully sustainable future and (2) advancing natural 
resources and agro-food systems to elevate human 
security and potential. Workshop participants 
developed and submitted eight proposals on 
December 8, 2020, and three winners were 
announced on January 22, 2021. This report contains 
an overview of each week's discussion topics; 
abstracts and team details for winning proposals; and 
visual summaries created by workshop facilitators.

Weekly Session Topics

Figure 1
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Session One: Knowledge Gaps
The first session of the workshop focused on 
the knowledge gaps that currently constrain the 
agricultural sector’s ability to address climate 
change. Speakers, called “discussion catalysts,” 
offered their perspectives on climate solutions, 
barriers, and knowledge gaps to spark questions, 
connections, and ideas within the group. The 
discussion catalysts for session one included: 
Joe Fargione, the Nature Conservancy, presenting a 
summary of maximum GHG reduction potentials for 
agriculture and forestry measures; James Gerber, 
IonE, presenting a summary of IonE’s agriculture-
sector wedge analysis of the GHG reductions 
associated with crop agriculture best-management 
practices (BMPs); Stu Lourey, Minnesota Farmers 
Union, posing questions to the group regarding 
baselines and credit for early action on GHG 
mitigation, incentivizing sustainable practices in 
ways that don’t exacerbate inequities and promote 
consolidation, democratizing opportunities to 
implement new technologies and BMPs, lack of 
processing available for niche producers, and 
ensuring healthcare and broadband internet for 
farmers; and George Boody, Land Stewardship 
Project, presenting on GHG reductions from 
continuous living cover and managed rotational 
grazing. Workshop participants then discussed 
ideas and issues emerging from the presentations  
in small breakout groups. A thematic summary of the 
breakout discussions follows.

Discussion Themes
        Improve estimates of GHG reduction 
potential from agricultural management practices. 
Issues include uncertainty around the potential for 
long-term carbon sequestration, needed innovation 
in food systems, current agriculture commodity 
structures, and opportunities in grassland 
management, wetland/peatland restoration,  
and living cover.

        New public programs need to account for  
the structure of land ownership and management. 
The system of land tenure favors owners over 
renters, but there is turnover in land ownership. 
There are also new “types” of farmers (e.g. 

younger, more women and farmers of color, etc.) 
to consider. New programs need to consider how 
benefits such as carbon credits can stay with the 
land. New programs designed specifically for 
renters are also needed. Climate change is already 
impacting our farmers and we need to focus both on 
mitigation and adaptation.

         Equity needs to be addressed directly – and  
won’t emerge from the current structure and policies. 
Farms are getting larger. Small farmers are able to 
make changes most easily but need to financially 
benefit from them. How do we disrupt barriers to 
farming and create new pathways through innovative 
finance and farmer networks? In the current structure, 
emerging farmers find challenges within the technical 
format, acronyms, jargon, and organic certification 
process. 

        An integrated-systems approach is needed. 
Topics discussed include: integrating animals into 
cropping systems, scalability (i.e. how do different 
farming types fit into broader transformation?), 
multiple benefits (not just environmental, but also 
social and economic, such as ecosystem and credit 
markets bringing value), resiliency plans, and 
infrastructure (health care, broadband internet, and 
mental health).

        Cultural change is needed to shift the 
conventional farmer mindset. We need to identify 
local champions and build community around 
necessary changes. Training is also needed on 
different profitable solutions involving low-risk 
opportunities, including how to do it (research 
centers, Soil & Water Conservation Districts), and 
ultimately, the outreach and communication to 
farmers needs to come from trusted sources.

        Markets are needed that better reflect what 
society values. Ideas include credit systems, the 
Ecosystem Market Services Consortium (ESMC), 
accounting systems, and new markets or cash for 
cover crops, such as Kernza. Questions arose within 
the group about baselines, consideration for farmer 
improvements, keeping improvements linked to the 
land, life cycle aspects, and equity considerations.
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Session Two: Policy Solutions
The second session focused on agriculture sector 
policy solutions. The discussion catalysts for this 
session included: Suzanne Rhees, MN Board of 
Water & Soil Resources, presenting a summary 
of local, state, and federal policies promoting 
agricultural climate solutions; Fritz Ebinger, UMN 
Regional Sustainable Development Partnerships, 
discussing the role of renewable energy in 
facilitating agriculture best-management practices; 
and Jared Luhman, Sustainable Farming Association, 
presenting on the promotion of increased grassland 
and silvopasture. After the presentations, the 
workshop participants again gathered in small 
breakout groups to discuss issues and ideas that 
emerged.

Discussion Themes
        New and existing agricultural policies 
should reflect current socio-environmental goals. 
Topics discussed include implementing short-term 
incentives to spur regenerative practices, expanding 
existing programs, and incentivizing specific 
activities. Examples identified by the group include 
incentives for crop and livestock agriculture best-
management practices and renewables on farmland. 

        Farmers need financially feasible alternatives to 
transition away from current GHG-emitting practices 
and crops. More funding is needed for good 
environmental stewardship and increased soil health. 
Rural electric cooperatives need to promote wind 
and solar energy and energy efficiency for farmers. 
Ecosystem services and public/private partnerships 
could be rewarded. Funding for market-based 
derisking is also needed. 

        Low adoption rates of existing incentive 
programs are limiting the full potential reduction of 
BMPs on GHGs. Ideas discussed include reducing 
subsidies for corn and soybeans in the Farm Bill and 
providing increased funding for good environmental 
stewardship and increased soil health. The necessity 
of having industry voices to help change Farm 
Bill-level policy was highlighted in the discussion. 
Climate change costs could be added into crop 

insurance so the real risk is captured and reflects 
how regenerative agriculture reduces climate risks. 

        Prioritize utilization of current state-level 
policies and programs. State programs are easier 
to access but are not mandatory; they may be 
underutilized. The Minnesota Agriculture Water 
Quality Certification Program (MAWQCP) may be 
adding a voluntary climate certification. Forestry 
carbon sequestration could be used to compensate 
for agriculture sector emissions. More funding is 
needed in Minnesota for seedlings. There’s a lack  
of small- to medium-size meat processing and  
farms in general. 

        Remove barriers to adoption. Barriers 
include costs, both for changing practices and 
for adding renewable energy at farms; time, both 
farmers’ time to learn about new practices and/or 
opportunities and to wade through paperwork on 
incentive programs; information, i.e. there’s a lack of 
information about alternatives; fear of change, i.e. 
there is a significant lag in adoption; scale, i.e. the 
fact that to date we have small changes when we 
need bold action; diversity, i.e. agriculture is  
“very white”; and, finally, the fact that agriculture  
is cash-driven.
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Session Three: Market Strategies
The third session focused on market strategies relevant 
to agricultural climate solutions. The discussion catalysts 
included: Bryan Van Stippen, National Indian Carbon 
Coalition, presenting on the coalition’s carbon offset 
projects and methodologies; Kris Johnson, the Nature 
Conservancy, presenting on the Ecosystem System 
Services Market Consortium and its pilot projects; 
Constance Carlson, UMN Regional Sustainable 
Development Partnerships, presenting on creating 
market demand for continuous living cover (e.g., Kernza, 
camelina); and Erin Heitkamp, Pipeline Foods, posing 
questions related to the disconnect between consumers 
who want organic products and producers who are not 
responding at the rate expected. 

Discussion Themes
      Consider strategies that leverage networks 
and build trust as a way to address agronomic and 
cultural barriers to change. Barriers to change include 
equipment, insurance, risk management, variability, 
climate change/weather/irrigation, and finances/
capital. Weeds (and a long-standing pride in not having 
any vs. the stigma that organic farmers have more) 
are another barrier and highlight some of the cultural 
changes required. Farmer advisors are crucial to this 
work: They’re who the farmers listen to and get advice 
from, and they should be a focus group for fostering 
more sustainable farming practices. Relationships are 
key to spreading new farming practices and integrating 
climate-smart crops. Finally, time is a big barrier. 
Farmers need extra time to figure out new methods, to 
go after new opportunities, or to try new things – extra 
time that many do not have currently.

      Tensions between incremental vs. transformational 
change and in scale. To date, efforts by companies 
have tended to be in small-scale programs and pilot 
programs. However, to achieve their sustainability 
targets, companies will need to implement more than 
just small measures for transformational change. The 
organic market is growing, but we are not necessarily 
seeing the environmental changes we would expect 
from it. Why? We need to be cognizant that some 
market incentives may largely act to benefit the largest 
producers and thus continue to consolidate small/
medium farming into the large-scale farming system. 
The lack of meat processing facilities available to 

sustainable producers also came up in discussion 
several times.

      Countervailing policy barriers need revision. 
The Farm Bill’s provisions relating to crop insurance 
favor monoculture and keep large-scale farmers 
dependent on government subsidies instead of more 
sustainable systems. Subsidies (tax breaks, grants, 
loans, and loan guarantees) and mandates 
for blending corn ethanol into gasoline also work 
against regenerative agriculture systems. 

      Focus on the demand side. There were many 
questions about the role consumers can play in 
incentivizing the market. Will consumers be willing  
to pay more for environmentally beneficial attributes? 
Are we as a society willing to lose the availability of 
cheap food? How can we better align the changes we 
want to see in the agricultural system with the demand 
for government policies such as SNAP and WIC?  
What about markets for hemp products? 

      Connect with investors. Many groups brought 
up the potential for Environmental, Social, and 
Governance (ESG) or sustainability-focused investing. 
The capital for sustainability improvements exists, 
but connecting to it remains a barrier for farmers. 
Investment is also needed in R&D and in the 
supply chains. Enabling conditions for investment 
include risk assessments, the ability to measure/
monitor investments, and policies that encourage or 
discourage investment.

      Successful, thriving carbon and ecosystem-service 
markets require accurate monitoring and certification. 
There were concerns with the level of uncertainty 
in the markets and whether the price and scale of 
carbon savings in agriculture can compete with other 
carbon market opportunities. Other concerns include 
additionality, incentivizing new benefits, and rewarding 
early action. Nutrient management goals will require 
massive nutrient management improvements and 
cover crops, which will have carbon benefits. There 
were also questions in the group regarding new, 
alternative economic models, such as co-op models, 
which may be better suited for providing positive 
sustainability (environmental, social, and financial) 
outcomes in the agricultural system.
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Session Four: 
Collective Sense-Making
The fourth session facilitated collective sense-
making by the participants. Facilitators created 
visual summaries to capture the discussion  
themes pertaining to each week’s topic focus, 
collected ideas, and overall project themes  
from the first three sessions (see Appendix A).  
The purpose of the visual summaries were to 
ground participants in topical areas that surfaced 
in order to begin generating specific project ideas 
for participants to organize around. Within small 
groups, participants narrowed down the topical 
areas to two to four project ideas. This exercise 
led to a total of 23 project ideas that were specific 
to the issues identified in the first three sessions 
and relevant to the stakeholders in the workshop. 
After session four, all 23 projects were included 
in a poll, which workshop participants had an 
opportunity to participate in. Each participant had 
eight “votes” that could be distributed among the 
various projects with the option to cast up to three 
votes for a single project. Thirty-four workshop 
participants completed the poll, and due to a tie, 
the IonE workshop planning team identified the 
top 11 project ideas. (The original plan was to limit 
the top project ideas to 10 so that there would be 
a manageable set for the group to engage with 
during the fifth and final workshop session.)

TOP 11 PROJECT IDEAS

Market-based incentives for sustainable 
agriculture: focus on monetary flows

Focus on farmer advisors and strengthening 
their role in promoting climate-smart solutions
 
Tracking and monitoring: measuring what 
is, what reductions could be, and how 
reductions can stack (e.g certification programs, 
regenerative/perennial practices, regional 
supply chains, etc.) 

Build a robust business case for soil health and/
or continuous living cover (CLC) 

Increase racial, ethnic, gender, and age diversity 
in agricultural innovation
 
Develop individual farm resiliency plans 

Crop insurance reform 

Analysis of new state and federal agricultural 
policy 

Supply chains for new products that promote 
climate-smart agriculture 

Distributed renewables to hydrogen and 
ammonia storage 

Facilitate regenerative agricultural adoption by 
identifying meat processing infrastructure and 
skills required to allow for integrating livestock 
management 
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The fifth gathering was a working session for 
participants. After the 11 project ideas were revealed, 
participants selected their project of choice and 
began to form working groups around the project 
ideas. Halfway through, facilitators allowed for a 
second round of project selection for participants 
interested in pursuing multiple topic areas. Within  
the working groups, the participants focused on 
project specifics, including identifying the problem, 
impacts, and outcomes. Ultimately, the groups 
identified teams within their work sessions to take  
the project idea forward, likely into a grant submission 
for the workshop’s Request for Proposals (RFP).  

The RFP was released during the fifth session,  
with topical foci determined from the outcomes of 
session four. Through the RFP, IonE made available 
seed funding to support efforts led by “solutions 
teams” of UMN scholars and partners to address 
the dual challenges of preserving farmer livelihoods 
while also combatting climate change, through 
overcoming knowledge gaps, identifying policy 
solutions, and developing market strategies in 
Minnesota’s agricultural sector. Specifically, the RFP 
aimed to fund pilot studies, proofs of concept, policy 
briefs, white papers, education, storytelling, the 
proposal process for larger grant submissions, and 
other efforts that could help Minnesota’s agricultural 
sector adopt climate solutions, reducing its GHG 
emissions and maintaining farmer livelihoods. 
Proposals were required to focus on sustainability 
in the agriculture sector, including agro-food 
systems; energy transitions; climate mitigation 
and adaptation; responsible consumption, 
production, and investments; sustainable, thriving 
communities; or other related topics that emerged 
from the workshop. Proposals that integrated or 
directly addressed diversity, equity, inclusion, and 
justice were identified as particularly desirable.

Funding for this RFP was provided by the Institute  
on the Environment and the McKnight Foundation. 
Each successful proposal could be funded at levels 
up to $25,000 for one year. Additional funding could 
be requested as in-kind support from IonE, building 
IonE staff members into the team. Individuals could 
serve as Project Leader/Principal Investigator (PI) on 
only one proposal, but could be a team member on 
more than one proposal.

After the workshop concluded, participants 
completed a survey regarding their motivations for 
attending and their impressions of its content and 
structure. The primary insight was that participants 
attended the workshop for networking opportunities 
and appreciated making new connections in the 
agricultural climate-solutions community.

Session Five: Working Time
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Proposals & Awards
Workshop participants submitted proposals on 
December 8, 2020. A total of eight proposals were 
submitted. Three awards were announced on 
January 22, 2021. 

Native Nations and other small- and medium-
sized farms are turning to grass-based livestock 
production to restore perennial grassland systems 
and to capture carbon. A major limiting factor, 
however, is the lack of access to legal slaughter 
and processing for grass-fed and pasture-raised 
livestock. Supply chain bottlenecks have been 
amplified further as the COVID-19 pandemic 
forced temporary closures of large scale meat 
processing plants, forcing large amounts of 
livestock into small- and medium-sized processing 
lines and displacing and limiting slaughter access 
to family farmers raising livestock on pasture.

This project seeks to improve access to slaughter 
and processing facilities by Native farmers and 
small- and medium-sized pasture-based livestock 
producers, thereby facilitating business relationships 
and ultimately increasing the supply of climate-smart, 
pasture-produced meats. With the aim of aligning 
the needs of existing livestock operators with 
existing slaughter and processing facilities, project 
partners will connect directly with Native livestock 
producers and pasture livestock stakeholders in 
one-on-one conversations aimed at identifying 
specific needs and concerns related to processing 
challenges. Using this information, the project team 
will then devise an interview protocol that will be 
disseminated to slaughter and processing facilities 
with a specific focus on those that are proximal to 
Tribal lands (White Earth, Red Lake, Mille Lacs, Grand 
Portage, Leech Lake, Upper and Lower Sioux, Boise 
Fort, Fond du Lac, Shakopee, and Prairie Island).

PI
Dr. Kathryn Draeger, UMN Extension, Regional 
Sustainable Development Partnerships, IonE Fellow 

TEAM MEMBERS
Shirley Nordrum (UMN Extension and Tribal liaison)

Marie Donahue (UMN Extension, Regional 
Sustainable Development Partnerships)

Wayne Martin (UMN Extension, 
Alternative Livestock Specialist)

Swan Ray (UMN Extension, Regional 
Sustainable Development Partnerships)

Hannah Bernhardt (Medicine Creek Farm)

Eric Lonsdorf (Institute on the 
Environment, IonE Fellow)
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Addressing climate change by reducing the meat processing 
bottleneck in support of tribal grassland and pasture-based grazing
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Because greenhouse gas (GHG) reporting and 
data needs are complex and have not yet been 
cohesively established (given disparate entities 
measuring and reporting data in different ways), 
our team aims to develop a synthetic effort to 
catalog and identify progress or gaps across the 
many qualification efforts taking place across 
Minnesota, including any environmental and social 
co-benefits. Our objective is to carry out a synthesis 
of approaches and develop state recommendations 
for the comprehensive evaluation and presentation 
of GHG-reductions strategies across Minnesota’s 
food systems for improved environmental and 
social co-benefits or costs. Recommendations will 
be formulated through two white papers developed 
through a workshop that aims to identify potential 
tracking and monitoring approaches for agricultural 
GHG emissions and their associated additional 
environmental and social impacts. To do this work, 
we propose a two-track online workshop followed 
by a smaller, in-person synthesis session leading 
up to the writing of two partner white papers. 
Track one of the workshop will review existing and 
needed metrics, monitoring, and qualification of 
GHG emissions strategies for Minnesota farming 
systems. Track two will be used to think through both 
existing and needed metrics across a wide array of 
environmental and social impacts that will allow for 
broad-based accounting, when possible, within a 
True Cost Accounting (TCA) framework. Workshop 
attendees will be intentionally invited to represent 
multiple sectors and cultural groups, meaning that, 
by nature, the exact outcomes may need to shift 
according to represented expertise and genuine 
inclusion of these groups. After this workshop, a 
smaller synthesis group will produce two white 
papers representing the two tracks and concrete 
next steps in our Minnesota GHG reductions goals.

PI
Jessica Gutknecht, UMN Department of Soil, Water, 
and Climate, Forever Green Initiative, IonE Associate

TEAM MEMBERS
Joel Tallaksen (UMN - West Central 
Research and Outreach Center)

George Boody (SoilCarbon, LLC; Senior 
Fellow, Endowed Chair in Agricultural Systems, 
Minnesota Institute for Sustainable Agriculture; 
Retired from Land Stewardship Project)

Peter Ciborowski (Minnesota 
Pollution Control Agency)

Jennifer Schmitt (Institute on the 
Environment, IonE Fellow)

Eric Lonsdorf (Institute on the 
Environment, IonE Fellow)

Colin Cureton (UMN, Forever Green Initiative)

Creating progress toward zero emissions in Minnesota’s agricultural 
and food system: synthesizing the potential of GHG emission-
reduction strategies for equity and environmental co-benefits
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Conventional fossil fuel-based ammonia production 
typically happens at a large scale in close proximity 
to petroleum refineries. This is because the 
Haber-Bosch process of forcing hydrogen and 
nitrogen together with a metal catalyst at high 
pressure and temperature with a methane-based 
feedstock is extremely energy-intensive. Our team 
aims to identify the energy and fertilizer policy 
mechanisms that would support a shift of this 
centralized, methane-based ammonia production 
and storage model to one that’s electricity-based 
and distributed, a model that could potentially 
align better with renewable electricity production, 
grid transmission, and fertilizer use. To do this, we 
propose conducting a feasibility study to analyze 
the policy and financial landscapes for electrolysis-
based green hydrogen and ammonia in relation to 
Minnesota and its neighboring states. Additionally, 
we propose to outline the most geographically 
and financially viable scenarios with an aim of 
understanding whether this is a worthwhile 
agribusiness opportunity for farmers and their 
communities. This would include an analysis of 
the areas where anhydrous ammonia and urea are 
used in Minnesota, as well as available sources of 
clean electric generation, transmission capacity, 
and proximity to water, all with an eye toward 
hosting green hydrogen and ammonia facilities.

The study will aim to benefit farmers and rural 
communities by helping them to understand 
the viability of green hydrogen and ammonia 
as a business venture (perhaps even as a co-op 
structure). Farmers have a shared interest in 
reducing their greenhouse gas footprint in light 
of increasing market and environmental pressure 
from Minnesota-based agribusiness corporations 
and government agencies. Providing policy 
analysis and a feasibility study for farmers and 
agriculturally-based communities will help them 
understand the business possibilities for reducing 
their greenhouse gas footprints and enhance carbon 
credits. If viable, green hydrogen and ammonia 

could potentially remake the rural energy economy 
and then expand to other areas such as fuel for 
transportation, mining, home and commercial 
heating, and maritime applications. Once the policy 
and financial parameters of green ammonia and 
hydrogen facilities are known, attracting capital and 
organizing investors in and for rural communities 
becomes closer to reality. Conventionally produced 
ammonia accounts for a significant percentage of 
global greenhouse gas emissions. A pivot to these 
green sources will move the dial on greenhouse 
gas reductions and present a “climate wealth” 
business opportunity with minimal impacts to 
production agriculture and the world’s food supply.

PI
Fritz Ebinger, Rural Energy Development, Clean 
Energy Resource Teams, UMN Extension, Regional 
Sustainable Development Partnerships

TEAM MEMBERS
Mike Reese (Renewable Energy, UMN - West 
Central Research & Outreach Center)

Shannon Stassen (Clean Energy and Resilient 
Communities, UMN Extension, Regional 
Sustainable Development Partnerships)

Harold Stanislawski (Agricultural 
Utilization Research Institute)

Rod Larkins (Agricultural Utilization 
Research Institute)

Wind energy to ammonia: gauging policy, 
alignment, and business scale
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Appendix A
To encourage discussion and ideation, workshop 
facilitators created a visual summary of the first four 
weeks and shared with attendees.

This “mural” document was broken into four sections 
based on the first four sessions of the workshop. The 
following questions were considered:

• What transformational change seems 
more possible now than before because this 
network is forming?

• What gaps could be filled with this 
network’s knowledge?

• What projects would you like to be a part 
of or participate in?

Session 1 Summary



Session 2 Summary
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Session 3 Summary
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Session 4 Summary: Projcet Themes



environment.umn.edu 

www.z.umn.edu/agworkshop

The Institute on the Environment helps lead the way to a future where people and the 
environment prosper together, through interdisciplinary and community-generated 

research, education and leadership development, and storytelling. Our network includes 
students, staff, partners, and 200-plus affiliates from across the UMN system and beyond. 

We organize our efforts and inspire collaboration through Impact Goals, designed to 
focus attention on key sustainability challenges – especially where solutions have been 

slow to develop or have been prevented by gaps in knowledge or capable leaders.

The Agricultural Climate Solutions Workshop is part of the Minnesota’s 
Clean Energy Future series, launched in 2019 and made possible through 

generous support from Xcel Energy and the McKnight Foundation. 


