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Contributors
This white paper has been produced by the Minnesota Pork Board, in collaboration with National Pork 

Board and The Nature Conservancy. MN Pork would like to thank everyone who participated in the 

production of this white paper.

PRIMARY CONTRIBUTOR: 
Minnesota Pork Board
Minnesota Pork Board (MN Pork) offers unique value to producers and consumers through research, education, and 
promotion of pork. We work to elevate the confidence of Minnesota consumers in pork and the families who raise it.  
Minnesota Pork Board is funded by the 3,000 pork farming families in Minnesota through the Pork Checkoff and 
receives USDA Oversight.

CONTRIBUTORS: 
National Pork Board
National Pork Board (NPB) was created to develop and expand markets for pork and pork products. The program is 
administered under the authority of the Pork Promotion, Research, and Consumer Information Act of 1985. Congress 
created the Pork Checkoff as part of the legislation so they could take advantage of having all producers and importers 
participate in a checkoff program designed to strengthen the position of pork in the marketplace.
 
The Nature Conservancy
The Nature Conservancy (TNC) is a global conservation organization dedicated to conserving the lands and waters on 
which all life depends. Guided by science, TNC creates innovative, on-the-ground solutions to our world’s toughest 
challenges so that nature and people can thrive together. They are tackling climate change; conserving lands, waters 
and oceans; providing food and water sustainably; and helping make cities more sustainable. Working in 72 countries 
and territories, 38 by direct conservation impact and 34 through partners, TNC uses a collaborative approach that 
engages local communities, governments, the private sector, and other partners. 

A Collective Vision for More Sustainable Pork Production in Minnesota, published by MN Pork, fall 2021. 

Methodology
This white paper is based on research and findings developed by MN Pork. We (MN Pork) intend this white paper to 
be useful for Minnesota pig farmers, as well as other stakeholders in the pork value chain, including state and local 
decision makers, retailers, consumers and the general public.

We began by understanding Minnesota’s statewide sustainability goals, which are outlined in the following pages. We 
then placed Minnesota’s statewide goals in context with NPB’s draft sustainability framework and objectives. 

With this understanding, we sought direct feedback through a series of interviews with a representative group of 10 
Minnesota pig farmers. We synthesized the interview responses to present key observations useful for pig farmers and 
other stakeholders who are interested in improving sustainability metrics. A key output of this paper is a model showing 
the greenhouse gas reduction potential of sustainability practices on a representative pig farm in Minnesota. 

The purpose of this white paper is to raise awareness of the Minnesota pork industry’s progress toward greater 
sustainability and to offer opportunities to help individual pig farmers reduce their greenhouse gas emissions and 
water impacts. The findings and opportunities presented in this white paper are intended to facilitate dialogue 
around a more sustainable future for state pork production and all who benefit from it. This white paper is not 
prescriptive, nor is it a reflection of pig farmers’ practices across the U.S.
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Raising pigs  
to feed people 
 

“The future of pig farming is bright, with positive change 

happening all the time. We are constantly working to improve 

the quality of our pork and the long-term sustainability of our 

farms. That’s a story that needs to reach more people.” 

— Lori Stevermer, farmer, Easton, Minnesota 

Pigs are a valuable resource in Minnesota.

With more than 3,000 pig farms, Minnesota ranks No. 2 behind 

Iowa for pork production in the US. The industry generates $6 

billion annually in economic impact for the state, with gross 

revenue of more than $2 billion. In 2019 alone, 17.4 million 

Minnesota pigs were sold.

Minnesota’s pig farmers are families and extended families who 

go back generations, now helping to create jobs for another 

44,000 dedicated workers in related roles such as trucking, 

construction, accounting, feed milling and food processing. Pig 

farming is not just a living; it’s a way of life.

Building on that strong foundation, Minnesota farmers continue to 

seek new ways to improve their management practices. In recent 

decades, pig farmers have embraced advancements in swine 

genetics, farming technologies, swine nutrition and modernized pig 

housing. The advancements have increased efficiency and reduced 

their overall environmental footprint — using less land, less water 

and less energy to deliver the highest quality pork to consumers. In 

light of increasing awareness of the realities of hunger, malnutrition 

and food inaccessibility, lean pork protein is a critical component in 

the diets of millions of people across the U.S. and around the world.

Working in collaboration with National Pork Board (NPB), 

the Minnesota Pork Board (MN Pork) is committed to 

offering direction and support for our pig farms and 

their value to the state.

In Minnesota, agriculture accounts for 24% of statewide 

greenhouse gas (GHG) emissions. Of that 24%, animal 

agriculture is responsible for 29% of GHG emissions, or 

nearly one-third of total statewide agriculture emissions.1 

Within animal agriculture, ruminant animals (cattle and 

lamb) release six to eight times the GHG emissions than 

pigs do, per kilogram of protein.2 

Climate impact, including air quality and GHG emissions; 

water supply and quality; and land stewardship top 

the list of concerns affecting the future of American 

farming. Minnesota is taking concrete steps to mitigate 

environmental challenges in these critical areas. 

Achieving the state’s goals requires innovation, forward-

thinking and cooperation. In response, MN Pork has 

conducted research to support a framework and goals 

for sustainability progress, modeled on standards set by 

NPB and Minnesota state and government agencies. Pig 

farmers are in a natural position to help lead these efforts. 

Key observations:
 » Pig farmers in Minnesota understand the 

need to care for their land. They don’t always 
see the benefits of formal “one-size-fits-all” 
sustainability programs.

 » Land conservation practices are gaining 
traction among pig farmers in Minnesota. 

 » Many pig farmers don’t seek opportunities 
available through state and federal programs, 
due to program limitations, perceptions, and 
past experiences.

 » Labor challenges have created shifting 
priorities around hiring and workforce 
practices. 

 » Most pig farmers are already collecting 
on-farm production data, but there are few 
defined processes for sharing with other 
farmers or the public.

“Minnesota is poised to take the lead when it 

comes to fighting climate change in the U.S.” 

— The Nature Conservancy,  
    “Nature and Climate Solutions for Minnesota”

Together with MN Pork and other stakeholders in the 

pork value chain, Minnesota pig farmers can continue 

to provide quality pork to millions of consumers while 

creating a more sustainable future.

1Minnesota Pollution Control Agency, Greenhouse gas emissions data, retrieved July 28, 2021 from  
Greenhouse gas emissions data | Minnesota Pollution Control Agency (state.mn.us)
2Food and Agriculture Organization of the United Nations, Global Livestock Environmental Assessment, retrieved August 4, 2021 from  
Results | Global Livestock Environmental Assessment Model (GLEAM) | Food and Agriculture Organization of the United Nations (fao.org) 
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Placing pork in context 
with Minnesota’s 
statewide efforts  
MN Pork recognizes an opportunity to align Minnesota’s 

state-specific objectives with NPB’s broader priorities for 

the pork industry. Pig farmers are uniquely positioned to 

take a leading role in progress toward sustainability for 

the state.

The majority of the state of Minnesota’s sustainability 

goals3 are targeted toward climate change, GHG 

emissions, water quality and water use. As of June 

2020, Minnesota was not on track to meet its climate 

and water goals. Minnesota pig farmers have a unique 

opportunity to improve these trends through collective 

action. For example, state programs like the Minnesota 

Nutrient Reduction Strategy and the Minnesota 

Agriculture Water Quality Certification Program are 

designed to assist farmers in tracking and managing 

their water use and quality measures.

Minnesota state goals 
Minnesota state has established a number 

of goals to achieve greater sustainability 

statewide. Here we identify a few goals that 

are most relevant for pig farmers.

2050 80% reduction
2025 30% reduction
2015 15% reduction

Climate change   
and GHG emissions  

 reduction goals 
from a 2005 baseline

Water quality goal  
from a 2017 baseline

2025 25%
improvement

2030 water goals

Ensure drinking 
water is safe and 

sufficient 

Manage built 
environments  

and infrastructure

Manage landscapes to 
protect and improve 

water quality 

Manage landscapes to 
hold water and reduce 

runoff

Promote 
resiliency in 
quality of life

MN Pork has a vision for an increasingly 
sustainable pork industry

MN Pork has engaged with pig farmers, industry 

experts and state agencies to develop a set of 

objectives and targets shaped by NPB’s ethical 

principles, including an aspirational goal of 

carbon-neutral pork production. 

MN Pork’s sustainability framework follows NPB’s 

six core focus areas, defined as the We Care® 

Ethical Principles.

The We Care® principles

Food safety 
Producing the safest food in the world

Animal well-being 
Providing the highest level of care and 

well-being for pigs

The environment 
Safeguarding and nurturing natural resources

Public health 
Producing the highest quality food possible 

for the health and enjoyment of consumers

People 
Providing meaningful, dignified work 

for pig farmers

Communities 
Growing and supporting strong farming 

communities, now and for the future

3 Minnesota Department of Administration, Enterprise Sustainability, retrieved June 16, 2021 from MN Sustainability
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National Pork Board Sustainability Framework

Animal welfare 
We are committed to an end-to-end certification program that 

is fully transparent and utilizes Pork Quality Assurance Plus 

(PQA Plus®) and Transport Quality Assurance (TQA®) worker 

certifications, PQA Plus® Site Assessments and the Common 

Swine Industry Audit to demonstrate compliance. 

Sourcing and tracing 
By 2030, 100% of fresh pork products can be traced to suppliers 

using technology that allows consumers to easily access 

information on how pork was raised and produced.

GHG emissions/climate change 
By 2030, in collaboration with the United Soybean Board (USB) 

and the National Corn Growers Association (NCGA), pork 

producers will reduce absolute GHG emissions by 70% from a 

2020 baseline on our pathway to achieving carbon neutrality.

Land use: Use agriculture practices that improve soil, land and 

biodiversity, while restoring/protecting natural habitats to further 

decrease our land footprint from a 2020 baseline.

Water use: Continuously improve water use efficiency through 

advanced agriculture practices, aggressive implementation of 

on-farm water use targets and best management practices.

Water quality: Contribute to improving the quality of 

surrounding water bodies through agriculture practices, 

including reducing nutrient run-off, implementing nutrient 

management plans, managing manure and protecting riparian 

areas located on farms.

Nutrition 
Continue to accelerate investment in nutrition research to discover 

and validate the health benefits of eating pork. 

Our people 
We are committed to ensuring that all our employees have 

knowledge and skills to thrive and be safe in their jobs through 

programs, such as PQA Plus® and TQA® and providing on-the-job-

training for all of our full-time employees.

We will provide access to professional growth and appropriate 

training opportunities to all of our employees, equipping them 

to demonstrate leadership at each stage of their career journey.

Our communities 
We are committed to being a driver of sustainable, equitable 

development and prosperity in our communities by generating 

desirable jobs, growing rural economies and helping meet 

community needs.

We will support the rural leaders of tomorrow by awarding annual 

scholarships to post-secondary education students. 

We will help feed the hungry in our communities by expanding 

our national giving campaign by 100% by 2030.

We will increase understanding, trust and engagement between 

pork producers and communities by doubling volunteerism in our 

communities by 2030.

Animal well-being

The environment Public health

People

Communities

Food safetyAnimal well-being The environment

Public health

Communities
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This spring 2021, NPB launched a pilot program at seven 

different farms to help farmers better understand their 

environmental footprint. The intent of the pilot program 

is to help farmers consider ways to adjust, modify, or 

adopt best-management practices that have measurable 

returns for both the environment and their business. The 

selected farms are representative of farms in Minnesota 

and neighboring states. 

All participating farms receive a customized sustainability 

report about their farm, with metrics that can be shared 

with family, landowners, community members, financial 

institutions, government/agency representatives and 

consumers. The report evaluates the land application of 

manure on a per-field basis, as well as, potential carbon 

sequestration, greenhouse gases emitted and soil 

health. From an operational standpoint, the pilot project 

evaluates water, energy, community and other factors. 

Data is anonymously aggregated at the state and 

national level to share metrics showing the efficiency of 

the farms and the positive impact pork producers have 

on the environment.

Draft as of August 2021 

The following framework was directionally approved by NPB’s board of pork producer leaders in March 2021. Since 

then, an industry-wide task force has been meeting to refine the goals and determine supporting metrics. This work 

will be complete before the end of 2021 for progress reporting in 2022.  

National Pork Board pilot program 

MN Pork, in partnership with NPB, will continue to add 

farms to the program to increase understanding of the 

social, environmental and economic challenges and 

improvement opportunities that exist for Minnesota’s 

pig farmers.

FEED FERTILIZER

NUTRIENTS
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Clarifying distillers grains (DDGs)/bakery waste
Carbon reduction 3%

Wetland restoration
Carbon reduction 6%  

LED lights 
Carbon reduction 0.1% 

Conservation reserve
Carbon reduction 2% 

Cover crops
Carbon reduction 15%  

No tillage
Carbon reduction 15%  

Solar panels 
Carbon reduction 7%  

Improved nutrient management 
Carbon reduction 6%

Grassland restoration 
Carbon reduction 4%

Riparian forest and grass buffer 
Carbon reduction 1%

Reforestation / windbreaks 
Carbon reduction 3%

From the ground up 

Reducing GHG emissions on a typical Minnesota farm
Using a model farm located in Blue Earth, we identified a set of activities that pig farmers may use to reduce on-farm GHG 
emissions. This illustration summarizes the most commonly used best-management practices adopted by pig farmers across 
Minnesota. The intent of this graphic is to provide an illustrative suite of best-management practices available for pig farmers 
to reduce on-farm GHG emissions. The percentages noted here reflect a reduction from the baseline of on-farm GHG 
emissions of a 2,400 hog wean-to-finish farm with feed crops grown on farm. This illustration is not all-inclusive of all the best-
management practices available to pig farmers in Minnesota. 

For a complete outline of reduction activities, please refer to Appendix A.
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What we’ve learned
Minnesota pig farmers have already made their farms 
more sustainable, but there is room to improve

To produce this white paper, MN Pork sought knowledge 

from real pig farmers located in Minnesota. We 

selected a group of 10 pig farmers to interview as a 

representative group. They included large, medium and 

small farmers; farrow-to-finish and wean-to-finish farms; 

and farms considered leading to average with regard to 

implementation of sustainability practices. Although most of 

the pig farmers interviewed grow crops on their farms, their 

primary business and source of revenue is pork production. 

The purpose was to gather facts about what data around 

sustainability best-management practices are being 

gathered and how. It was also to facilitate dialogue beyond 

the questions, encourage pig farmers to share insights 

about other areas of their production practices and provide 

views on the pork industry generally. 

Minnesota’s pig farmers are committed to responsible, 

efficient farming practices that yield the highest quality pork 

for consumers. Although every farm is unique, MN Pork’s 

research found some commonalities across key areas.

“Together in discussion—not separately shouting from 

different corners — improvements and understanding 

can be realized. We all want the same thing: accessible, 

nutritious food and a thriving environment in which to 

enjoy it.” 
 

— Bill Even, farmer and National Pork Board CEO

Pig farmers in Minnesota understand the need to care 
for their land. They don’t always see the benefits of 
formal “one-size-fits-all” sustainability programs. 

Pig farmers are highly motivated to use their land, 

water and soil in responsible, efficient ways to create 

long-term value. Many of Minnesota’s farmers already 

have adopted best-management practices — such as 

improved swine genetics, nutritionally balanced swine 

diets, nutrient management plans, reduced- or no-till 

farming practices and planting cover crops. These best-

management practices benefit agriculture across the 

state of Minnesota.

Formal sustainability programs and efforts are often 

viewed by pig farmers as impractical, “top-down,” 

based on image rather than impact and lacking 

in consideration for farmers’ innate desire to use 

sustainable approaches that work. Farmers shared that 

they want to become more sustainable — not because 

sustainability is mandated, but because it makes sense 

for their farms, now and in the future. 

Land conservation practices are gaining traction 
among pig farmers in Minnesota.

For the farmers MN Pork interviewed, pigs are their 

primary business and source of revenue. Nine of the 10 

farmers interviewed grow crops on their farms, for feed or 

sale or both. 

A number of the pig farmers we spoke with have already 

incorporated land conservation practices that help with 

carbon sequestration, such as the application of manure 

instead of fossil fuel-derived fertilizers, the use of cover 

crops and no-till or minimal-till practices on their farms. 

Adoption of land conservation practices, when done 

correctly, has been shown to reduce nitrate contamination 

in Minnesota’s water sources and improve water quality and 

soil health. Pig farmers recognize that sustainable farming 

practices are also good for their business.

Feedback from pig farmers indicates that they use 

their manure as a commercial fertilizer replacement on 

their own row-crop operations or sell their manure to 

other row-crop producers to use as a replacement for 

commercial fertilizer. Efforts in manure management and 

application are widely acknowledged to be effective in 

improving nutrient distribution and dramatically reducing 

nitrous oxide emissions that result from nitrogen-based 

fertilizers. Although the application of manure to crops 

poses a risk of water contamination from bacteria, current 

industry guidance and regulatory frameworks developed 

specifically for this practice help protect drinking water.

Many pig farmers don’t seek opportunities available 
through state and federal programs, due to program 
limitations, perceptions and past experiences. 

Pig farmers shared mixed opinions about the various state 

and federal programs available. Many have chosen not 

to apply to these programs because the documentation 

required is not tailored to pig farmers or the most 

relevant programs; the application process is considered 

burdensome and slow; eligibility is limited; and payouts are 

often delayed. For example, one farmer reported that he 

applied for a loan for a piece of farm equipment, but the 

payout came nine months after they needed the funding.

In 2020, the US Department of Agriculture (USDA) 

Conservation Reserve Program (CRP) was one of the 

most-accessed incentive programs for Minnesota pig 

farmers. CRP pays farmers annual “rent” for marginal land 

to be removed from agricultural production in favor of 

conservation practices that will improve environmental 

quality. Challenges of the CRP program include real estate 

taxes, loss of revenue from crop sales, and, in some cases, 

a lack of upkeep by property owners, including state-

managed lands. However, USDA is currently retooling the 

Key observation 1

Key observation 2

Key observation 3
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CRP to offer higher payout rates, new incentives and a 

sharper focus on climate change mitigation. They hope to 

enroll up to 4 million new acres in the program by raising 

payments and expanding the number of incentivized 

environmental practices allowed under the program.

A number of Minnesota pig farmers also participate in 

the Environmental Quality Incentives Program (EQIP), a 

voluntary program that provides financial and technical 

assistance to agricultural producers to address natural 

resource concerns and deliver environmental benefits. 

Common practices among all program participants 

include. cover cropping, forest stand improvement, swine 

mortality composting, prescribed grazing and irrigation. 

The program’s challenges include rigid application 

requirements, a high degree of competition for a 

relatively small pool of state resources and little flexibility 

for pig farmers in how they use the funds. Pig farmers 

also report that applicants are ranked based on their 

alignment to the state’s prioritized activities, which may 

change from year to year.

Government and state agencies also offer various loan 

programs, but pig farmers are generally hesitant to seek 

a loan from these sources due to both administrative 

hurdles and higher-than-market interest rates. Private 

banks frequently offer lower interest rates than state 

and federal agencies.

Labor challenges have created shifting priorities 
around hiring and workforce practices.

Historically, pig farmers have been challenged to recruit 

local workers and have relied heavily on laborers from 

outside the U.S. More recently, a convergence of factors 

has left farmers struggling to simply hire adequate labor 

for their operations. 

Many farmers actively try to recruit local and international 

workers and to develop and retain the labor force on 

their farms. As independent businesses in a highly 

competitive commodity market, pig farmers can struggle 

to offer competitive pay and employee benefits. Those 

interviewed also cited changing immigration policies and 

the negative impact of the COVID-19 global pandemic on 

businesses among the challenges to hiring and retaining 

an adequate workforce for their operations.

 

“The fact is, the better the people, the better the pigs.”
— Victor Martinez  
     Minnesota pig farmer

Key observation 4

 
Most pig farmers are already collecting on-farm 
production data, but there are few defined processes 
for sharing with other farmers or the public. 

In our interviews with Minnesota pig farmers, we 

asked about a range of sustainability-related practices 

implemented on-farm as well as data collection processes 

associated with these practices. Of the 10 pig farmers we 

interviewed, all collect operational and production metrics 

for on-farm practices. 

Data such as feed type, feed efficiency, pig weight, and 

growth rates are the most common types of production 

data collected and analyzed among farmers. Data related 

to direct expenditures, such as energy and fuel use, are 

often tracked through bills and manual records. Some 

pig farmers have used barn upgrades as an opportunity 

to add sophisticated data-collection technology and 

agriculture-specific software to automate their processes. 

Most of these metrics are interrelated with sustainable 

farming practices. For instance, healthier fields yield 

higher-quality feed crops; better feed yields healthier, 

faster-growing pigs; accelerated feed-to-conversion rates 

mean less energy used per pig; and nutrient-rich manure 

Key observation 5 returns to fields to continue the cycle. Farmers also collect 

additional metrics related to best-management practices, 

such as volume and percent solids of manure, angle of 

tillage and nutrient data for crops.

Farms and packers track PQA Plus® and TQA® 

certifications every three years, as part of an industry-wide 

effort to provide skills training and support pig farmers 

and their employees with continuous improvement. 

However, some, but not all, farms track “softer” metrics 

related to human resources and community involvement,  

diversity, equity and inclusion; employee satisfaction; rural 

community development; and volunteerism and donations. 

Minnesota pig farmers consider themselves part 

of a broad, supportive statewide community. They 

acknowledge that there can be value in sharing 

information with one another, particularly if successful 

new efforts or approaches could help other farms 

improve. At the same time, they want their reporting to be 

presented accurately, placed in logical context with similar 

farms and useful for other pig farmers. 

Information gathered by Minnesota pig farmers is shared 

externally in response to specific needs or requests, such 

as mandatory state or federal disclosures, or for voluntary 

purposes as part of a larger research program. However, 

opportunities for formal and informal information-sharing 

are increasing. One farmer reported they are participating 

in both a peer-to-peer group and NPB’s pilot program, 

which is helping them define how they gather and 

measure sustainability-related data.

MN Pork recognizes that collecting and aggregating data 

across multiple farms can inform a more comprehensive 

understanding of sustainable farming practices being 

implemented on Minnesota pig farms. There is an 

opportunity to use this information to share the 

collective pig farmers’ sustainability story with the public, 

narrowing the communication gap between pig farmers 

and consumers.

 “If you can show me how 
it will benefit my farm in 

the long run, I’ll do it.”
— A Minnesota pig farmer

“Due to technology and what we’ve learned, we can practice no-till, strip-till, vertical tillage, 
where we’re leaving more residue on the soil. We don’t need to leave it exposed. We can use 
cover crops to retain and keep that soil in place so that we don’t have runoff. So we keep the 

nitrogen and nutrients in place to make sure that our surface water stays clean.” 

— Randy Spronk  
    Edgerton, MN
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The path ahead
MN Pork, the Minnesota state government and NPB share a commitment to supporting the state’s pig farmers as we 

build a brighter, more sustainable future. Because farmland is Minnesota’s most valuable agricultural resource, land 

conservation is central to this vision.

Build awareness around achievable, 

effective on-farm conservation practices, 

including renewable energy, through virtual 

or in-person learning sessions, forums and 

conferences. These educational offerings will 

create valuable connections between leading 

pig farmers seeking guidance on how to 

advance their conservation practices.

Create a best-management practice resource 

for pig farmers regarding sustainability 

practices. This go-to resource will outline 

options, tradeoffs and pros and cons to 

help pig farmers understand the benefits of 

implementing these practices.

Use direct feedback from pig farmers to build 

an understanding of the opportunities and 

challenges of accessing incentive programs. 

MN Pork is engaging with state agriculture 

leaders to tailor funding programs to pig 

farmers’ needs.

Engage with Minnesota state regulators to 

demonstrate how pig farmers are supporting 

the state’s climate and water goals.

Partner with NPB to define and develop a 

voluntary data-reporting process so that 

sustainability benchmarks can be established 

for Minnesota pig farmers. This will allow 

them to compare their sustainability 

outcomes with their peers in context with 

NPB’s draft sustainability framework. The new 

process will provide ways to track and report 

environmental and social performance, such 

as hiring, diversity, community involvement 

and workforce development. MN Pork will 

work with stakeholders across the pork value 

chain, including retailers, to create a financial 

or strategic incentive for reporting key metrics 

to achieve more data-driven and sustainable 

future for all. 

Track the latest scientific findings in 

agricultural research on efficient, realistic 

sustainability practices and share with 

Minnesota pig farmers.

MN Pork has identified the following areas of opportunity:

Opportunities and better practices for Minnesota pig farmers
Practices such as manure and nutrient management, low-till/no-till (reduced tillage) and cover cropping have 

shown promise for emissions reduction in pig farming and crop farming.

Manure and nutrient management 
Improvements in manure management and application optimize valuable nutrients present in the soil where crops are 
grown. The Minnesota Pollution Control Agency requires feedlot owners who apply manure to their fields to develop 
and follow a manure management plan so that nutrients are used appropriately and not overapplied. Improved nutrient 
management practices also include: optimized nutrient distribution, use of urea instead of anhydrous ammonia, and better 
timing of fertilizer application, among others. Working together, these management practices not only protect drinking water 
from nutrient runoff, thereby improving water quality, they also minimize the costs of commercial fertilizers.

Low-till/no-till 

The aeration of upper soil caused by tillage generally leads to faster rates of organic matter decomposition and increased 
release of GHGs. Low- or no-till practices allow decomposition to take place more slowly, while minimizing soil erosion 
significantly between seasons.

Cover cropping 
Planting cover crops after primary crops are harvested offers numerous benefits. The practice prevents soil erosion and 
improves carbon sequestration, improving soil health by retaining nutrients and reducing runoff. 

When implemented simultaneously, the practices described above improve soil and water quality, retain water in 

the land and amplify the overall benefits to pig farms. An additional source for pig farmers is Minnesota’s Nutrient 

Reduction Strategy, which outlines goals and a framework for reducing phosphorus and nitrogen levels. The state 

strategy offers a combination of best-management practices including efficient use of fertilizers and manure, field 

erosion control, vegetative cover and storage and treatment of tile line waters, among other practices.
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Where can you start?
 

Following are a few steps pig farmers can take to help support 

the draft sustainability framework and goals outlined in this 

white paper.

 » Evaluate the best-management practices discussed here 
for feasibility on your farm: manure management, feed-
to-conversion enhancements, tillage reductions and 
data tracking.

 » Evaluate the costs and savings of implementing these 
practices on your farm. 

 » Collect operational and financial data related to current 
and new best-management practices.

 » Participate in the Minnesota Agricultural Water Quality 
Certification Program (MAWQCP), a voluntary opportunity 
for farmers and agricultural landowners to implement 
conservation practices that protect our water.

 » Consider participating in a pilot program, such as 
those created by National Pork Board or The Nature 
Conservancy’s and Ecosystem Services Market Consortium.

 » Share what you learn with MN Pork and other pig farmers. 
Reach out to MN Pork for how to get more involved.

You can also begin to support these efforts the old-fashioned 

way — ask your neighbor. Have they taken steps toward more 

sustainable practices on their farms? How did they implement 

them and what was their experience? Are they collecting data? 

Do they have results? Pig farming is a collective vocation, with 

a network of interdependencies among farmers, state and 

national entities and the land itself. 

Together, we look forward to seeing Minnesota’s pig farmers 

continue to raise pigs that feed a more sustainable future for 

farmers and consumers. 
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Appendix A: Background of model  
and definitions of reduction activities
 
MN Pork developed a baseline model footprint for a 2,400 head farrow-to-finish farm located in Blue Earth, MN. The 
model was created using base assumptions from the National Pork Board’s Carbon Footprint Calculator. Inputs into 
the calculator were modified so that the output from the calculator is representative of a Minnesota pig farmer in 
present day. Inputs that were customized for this model include: location, water sources, feed delivery, transport 
of manure, barn size and diet and herd management. We then identified a suite of nature- and technology-based 
solutions (or best-management practices) with potential for emissions and/or water reduction. The activities range 
from high to low certainty based on current academic research. The emissions reduced by each activity were 
individually applied to the baseline GHG use from the model farm to calculate the reduction potentials (percentages 
from the baseline).

Solar panels:  
Solar energy can be captured through photovoltaic solar panels that convert the sun’s rays into electricity. The generation of solar energy 
produces less life cycle GHG emissions than conventional fossil fuel energy sources. In Minnesota, solar energy is in its nascent stages 
of adoption amongst pig farmers and is yet to get adopted at a large scale due to evolving infrastructure needs, existing Minnesota 
incentives and overall trade-offs to purchased electricity.

LED lighting:  
Light-emitting diode (LED) bulbs are significantly more energy-efficient than equivalent incandescent and fluorescent bulbs. Pig 
farmers in Minnesota appreciate them as they realize cost savings, energy efficiencies and create a brighter work environment for 
employees caring for animals in the barn. 

Bakery waste offsets: 
Using alternative feed ingredients from bakeries helps farmers substitute a part of the corn in swine diets. For example, corn dried 
distillers’ grains (DDGs) are a by-product of ethanol production and offer similar nutritional benefits to traditional corn and soybean 
meal. 

Cover cropping:  
Cover crops are planted in fallow seasons between main crops. They offer several benefits, including, but not limited to, preventing 
soil erosion; improving soil carbon sequestration and overall health; and enhancing water availability. In Minnesota, crop farmers 
inter-seed their cover crops in a standing crop of corn and soybeans prior to harvest. The commonly used cover crops include 
winter rye, oats and radish. Currently, the main challenge Minnesota faces is low adoption rates.

Low-till/no-till:  
Low-till or no-till practices minimize the aeration of the topsoil. Since the aeration of upper levels of soil generally accounts for 
greater decomposition rates and the release of GHGs, reduced aeration can result in slower decomposition, creating greater 
stocks of carbon within the soil. In Minnesota, a combination of low-till/no-till practices and cover crops are found to minimize soil 
erosion significantly between seasons.

Conservation Reserve Program:  
CRP is a land conservation program that is administered by the USDA Farm Service Agency. In exchange for annual rental 
payments, farmers can voluntarily enroll their agricultural lands into the program to improve environmental health and quality of 
their lands, resulting in greater productivity. Solutions often adopted include perennial or riparian forest and grass buffer strips 
and pollinator habitats. In Minnesota, adoption varies in response to the per-acre price offered.

Improved nutrient management: 
Improved nutrient management reduces nitrous oxide (N2O) emissions that result from the reaction of nitrogen-based fertilizers. 
Reduced nutrient application rates, the transition from anhydrous ammonia to urea, improved timing of fertilizer application, 
or variable fertilizer application within the field can all reduce the total base of nitrogen available for potential release to the 
atmosphere.

Grassland restoration: 
Grassland restoration enables additional carbon storage in soil and plant biomass when land formerly converted for other uses is 
returned to its original grassland state.

Reforestation / windbreaks: 
Reforestation offers “carbon sequestration in above- and below-ground biomass and soils by converting non-forest to forest in 
areas where forests are the native cover type.” Here, it includes the potential for carbon sequestration through tree-planting in all 
historically forested areas, including degraded, converted, agricultural and urban lands. In particular, some studies refer to urban 
reforestation — additional carbon stored in above- and below-ground biomass in urban settings — or alley cropping, which stores 
carbon “by planting wide rows of trees with a companion crop grown in the alley-ways between the rows”.

Riparian forest and grass buffers: 
Riparian forest and grass buffers are areas adjacent to streams, lakes, or other bodies of water that filter runoff, reduce erosion and 
create habitats through the restoration of tree coverage. They offer climate adaptation benefits by protecting nearby land from floods 
and climate mitigation benefits by increasing carbon storage in plant biomass and soil carbon through increased vegetation and 
vegetative diversity.

Wetland restoration: 
Wetlands are areas where water covers soil all or part of the time. They are important because they protect and improve water 
quality, provide fish and wildlife habitats, store floodwaters and maintain surface water flow during dry periods. Minnesota has many 
types of wetlands, each with varying characteristics. For example, some are dry for much of the year and others are almost always 
covered by several feet of water. They offer several benefits in Minnesota including, but not limited to, erosion control, flood control, 
groundwater recharge and discharge, water quality and habitat protection.

Best-management practices and associated carbon emissions reduction estimates 
on a model 2,400-head pig farm in Blue Earth, Minnesota
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Appendix B: Summary of state and federal programs
  

Below is a summary of state and federal programs that are available to pork producers and, more broadly,  

protein producers in Minnesota. 

State program Description of program

Environmental Quality Incentives 
Program (EQIP)

Provides financial and technical assistance to agricultural producers and nonindustrial 
forest managers to address natural resource concerns and deliver environmental benefits 
such as improved water and air quality, conserved ground and surface water, increased 
soil health and reduced soil erosion and sedimentation, improved or created wildlife 
habitat and mitigation against drought and increasing weather volatility

Agri Livestock Investment Grant
Encourages long-term industry development for Minnesota livestock farmers and ranchers 
by helping them improve, update and modernize their livestock operation infrastructure 
and equipment

Rural Energy for America Program 
(REAP) and Renewable Energy 
Systems & Energy Efficiency

Provides loan financing and grant funding to agricultural producers and rural small 
businesses for renewable energy systems or to make energy efficiency improvements

Minnesota Agricultural Water Quality 
Certification Program (MAWQCP)

A voluntary opportunity for farmers and agricultural landowners to implement 
conservation practices that protect our water, obtaining regulatory certainty for a period of 
ten years

Minnesota Agriculture Best 
Management Practices Loan 
Program (AgBMP)

Provides low-interest loans to farmers, rural landowners and agriculture supply businesses 
to encourage agricultural best management practices that prevent or reduce runoff from 
feedlots, farm fields and other pollution problems identified by the county in local water plans

Conservation Reserve Program 
(CRP), Conservation Reserve 
Enhancement Program (CREP)

Administered by the Farm Service Agency (FSA), CREP targets high-priority conservation issues. 
In exchange for removing environmentally sensitive land from production and introducing 
conservation practices, farmers, ranchers and agricultural land owners are paid an annual 
rental rate. 

Livestock Expansion Loan Program
A loan program to assist livestock and dairy producers finance the construction of state-
of-the-art facilities is offered through the Rural Finance Authority (RFA) in the Minnesota 
Department of Agriculture. 

Beginning Farmer Loan Program
Established to help people who want to farm in Minnesota. The program offers affordable 
financing, a reasonable down payment and built-in safeguards, such as farm management 
training and financial planning to help minimize the risk all farmers face. 

Beginning Farmer Tax Credit Provides tax credits for the rent or sale of farm land or a variety of farm assets to 
beginning farmers. This includes incentives for the sale of farm land.

Agri Value-Added Grant Program
Helps Minnesota processors add value to Minnesota agricultural products by investing in the 
purchase of equipment, production capacity, market diversification and market access for 
value-added products. 

Livestock Equipment Loan Program
Designed to help finance the purchase of livestock-related equipment. Loans may be used 
for the acquisition of equipment for animal housing, confinement, animal feeding, milk 
production and manure management. 

Investment Tax Credit
Federal investment tax credits are credits against federal income tax, meant to offset 
investment in qualified renewable energy properties. They were recently extended and 
expanded by the Consolidated Appropriations Act

Federal Research and Development 
Programs

There are a variety of research and development programs in the United States that focus 
on new technologies, farming practices, land-use practices, water conservation, waste 
reduction and other innovations that support sustainability goals.
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