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Regenerative Soils: Practices and Market Potential 

(Posted on May 16, 2017) 
 
In response to Vermont Senate Bill 43 (S.43), “An act relating to establishing a regenerative soils 
program,” this report describes regenerative agriculture, examines its prevalence 
internationally, and considers potential market reactions to the bill’s proposed food-labeling 
measure.1 S.43 also proposes the creation of a working group “to evaluate the viability and 
potential impacts of a regenerative soils program in the state.”2 According to a co-author of the 
bill, a regenerative soils certification program in Vermont would be the first of its kind in the 
United States.3 Due to the novelty of regenerative agricultural policy, the scope of academic 
research and news coverage on the topic is limited. 
  

Overview of Regenerative Agriculture 
 
Farming systems can be classified on the extent to which they rely on external inputs. 
Traditional agricultural approaches are referred to as “open” systems because they rely on 

http://www.uvm.edu/~vlrs/
http://studiohill.farm/wp-content/uploads/sites/10/2016/01/BillS.1592016-RegenerativeAg1.pdf
http://www.ingentaconnect.com/content/stl/sciprg/2012/00000095/00000004/art00001


http://www.pnas.org/content/109/44/18226
https://academic.oup.com/bioscience/article-lookup/doi/10.1641/B570506
https://academic.oup.com/bioscience/article-lookup/doi/10.1641/B570506
https://academic.oup.com/bioscience/article-lookup/doi/10.1641/B570506
https://rodaleinstitute.org/assets/WhitePaper.pdf
https://rodaleinstitute.org/assets/WhitePaper.pdf
https://rodaleinstitute.org/assets/WhitePaper.pdf
http://4p1000.org/understand
http://4p1000.org/understand


Page 3 of 8 
 

http://www.jswconline.org/content/71/3/68A
https://archive.org/stream/745281-soil-carbon-amp-challenes-to-policy-makers/745281-soil-carbon-amp-challenes-to-policy-makers_djvu.txt
https://archive.org/stream/745281-soil-carbon-amp-challenes-to-policy-makers/745281-soil-carbon-amp-challenes-to-policy-makers_djvu.txt
https://www.fs.fed.us/ne/newtown_square/publications/other_publishers/ne_2003heath01p.pdf
http://newenglandcleanenergy.com/energymiser/2015/09/24/tree-math-2-solar-vs-trees-whats-the-carbon-trade-off/
http://newenglandcleanenergy.com/energymiser/2015/09/24/tree-math-2-solar-vs-trees-whats-the-carbon-trade-off/


Page 4 of 8 
 

results in lower levels of carbon emissions per kWh.24 As Vermont produces only about 40 
percent of the energy it consumes, however, the state relies on out-of-state energy.25 The 
Environmental Protection Agency (EPA) estimates that New England has an annual base load 
output of 262.27 kg/MWh of carbon, and 430.32 kg/MWh of carbon at peak hours.26 Because 
of this variance, this report will only consider the EPA’s New England peak average. 
 
Assuming an installed solar unit produces exactly 6,720 kWh/year, and using the EPA’s peak 
New England carbon emissions rate of 430.32 kg/MWh, carbon emissions are reduced by 
2,891.75 kg/year.27 Most residential solar panels are installed on rooftops rather than on the 
land, which makes it challenging to compare their carbon mitigation impacts with regenerative 
soil practices. 
 
Commercial Solar 
 
A small photovoltaic solar power plant (defined by the National Renewable Energy Laboratory 
as producing between 1 and 20 MW) takes up approximately 8.3 acres/MW (3.4 hectares), on 
average.28 Given the average Vermont farm size of 171 acres—and assuming all of that land is 
useable, that the solar panels are positioned at an optimal angle, that there is no shade or 
soiling of the panels, and that the panels receive an average of 3.5 hours of peak sun each 
day—a 171-acre solar installation could offset as much as 163,665.38 kg C/hectare/year.29 
 

                                                

https://www.iso-ne.com/static-assets/documents/2016/01/2014_emissions_report.pdf
https://www.eia.gov/nuclear/state/archive/2010/vermont/
https://www.eia.gov/state/analysis.php?sid=VT
https://www.epa.gov/sites/production/files/2015-10/documents/egrid2012_ghgoutputrates_0.pdf
http://www.nrel.gov/docs/fy13osti/56290.pdf
https://www.nass.usda.gov/Quick_Stats/Ag_Overview/stateOverview.php?state=vermont
http://www.vermontsolar.com/solarprimer_design_analysis.html
https://us.sunpower.com/sites/sunpower/files/media-library/white-papers/wp-key-factors-solar-performance.pdf
https://us.sunpower.com/sites/sunpower/files/media-library/white-papers/wp-key-factors-solar-performance.pdf


Page 5 of 8 
 

The potential greenhouse-reduction benefits of solar power vastly exceed those of regenerative 
agricultural practices. The production of solar panels is, however, an energy consuming and 
greenhouse gas producing process, which until recently, made it a net energy sink.30 Current 
estimates find photovoltaic units produce 20-25 kg of carbon/MWh, and take approximately 
one year to pay off their energy debt.31 Additionally, given Vermont’s agricultural tradition and 
interest in local food production—plus the cost of solar installation—it is unrealistic to expect 
all farms to convert all or even some of their land to solar. A combination of improved soil 
practices and increased renewable energy generation would be the optimal approach.  
 

Regenerative Agricultural Practices in Other Countries 
 
France 
 
In 2015, the French government created the 4 per 1000 initiative to address climate change and 
food security. 32 The program, which was officially announced during the 2015 United Nations 
Climate Change Conference in Paris, aims to bring together scientists, government, and 
businesses to implement voluntary farming practices that maintain, enhance, and preserve soil 
carbon.33 As stated above, the name of the initiative refers to the fact that a 0.4 percent annual 
growth rate in so
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Australia 
 
Australia has incorporated carbon sequestration practices into its National Standard for Organic 
and Bio-Dynamic Produce.39 The Standard lists general principles as well as specific minimum 
standards for products to be sold as organic.40 In its section on soil management, the Standard 
states that “sufficient organic material should be regenerated and/or returned to the soil to 
improve, or at least maintain, humus levels”; this standard is similar to that of U.S. organic 
certification requirements.41 Humus is the “organic component of soil, formed by the 
decomposition of leaves and other plant material by soil microorganisms.”42 The Australian 
guidelines also include provisions for limiting the use of non-renewable resources and outside 
fertilizers with the goal of creating closed systems.43 
  

Consumer Awareness and Market Potential 
 

One of the stated purposes of the proposed working group in Vermont’s S.43 would be to 
“evaluate any economic impacts of a regenerative soils certification program, including 
whether a global market exists for products and goods produced through regenerative soils 
practices.”44 Any such evaluation would substantially contribute to the field of research on 
regenerative agriculture, as market researchers have not yet explored the possible demand for 
products made using regenerative soils practices. This absence of research strongly suggests 
that consumer awareness of regenerative agricultural practices is limited. There is, however, a 
much wider body of market research on other food certification labels, such as “organic” and 
“non-GMO.” 45 Studies have examil(. )8(Th)marsocti TJ
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Modified Food Products and Labelling Policy,” International 

http://www.agriculture.gov.au/SiteCollectionDocuments/aqis/exporting/food/organic/national-standard-edition-3-7.pdf
http://www.agriculture.gov.au/SiteCollectionDocuments/aqis/exporting/food/organic/national-standard-edition-3-7.pdf
http://www.agriculture.gov.au/SiteCollectionDocuments/aqis/exporting/food/organic/national-standard-edition-3-7.pdf
http://www.agriculture.gov.au/SiteCollectionDocuments/aqis/exporting/food/organic/national-standard-edition-3-7.pdf
http://onlinelibrary.wiley.com/doi/10.1002/cb.210/abstract
http://www.sciencedirect.com/science/article/pii/S0306919213001796
https://www.ncbi.nlm.nih.gov/pubmed/25519248
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=2787163
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The size of the organic foods market has grown substantially in recent decades, with sales 
increasing from $7.8 billion in 2000 to an estimated $35 billion in 2014.47 A 2007 literature 

https://www.ers.usda.gov/topics/natural-resources-environment/organic-agriculture/organic-market-overview/
https://www.ers.usda.gov/topics/natural-resources-environment/organic-agriculture/organic-market-overview/
https://www.ers.usda.gov/topics/natural-resources-environment/organic-agriculture/organic-market-overview/
https://www.carbontrust.com/client-services/certification/product-footprint/
https://www.carbontrust.com/media/558406/carbon-trust-product-footprint-certification.pdf
http://www.emeraldinsight.com/doi/pdfplus/10.1108/BFJ-07-2012-0292
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While these studies reflect positive consumer reactions to carbon certifications, carbon labeling 
faces many of the same challenges that other environmentally-focused food labels have 
encountered. A 2011 literature review on carbon labeling research observed that limited 
availability, confusion with label meaning, and lack of trust with the labeling process all 
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