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About this report
This report is for agricultural lenders and lending institutions, as well as others interested in
understanding the climate risks faced by the agricultural lending sector and the role of
agricultural lenders in financing resilient agriculture.
The report is based on extensive research and interviews with a variety of food and
agricultural lenders, including Farm Credit and commercial lenders, as well as multiple other
relevant experts. Many of the agricultural lenders who contributed their perspectives wish not
to be identified. They are cited using initials.
This report provides a path forward for lenders to mitigate climate risks and finance resilient
agriculture. Our hope is that it is useful to all those who are invested in the future of U.S. farms.
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Foreword
Farmers and their lenders must look at both risks and opportunities in order to survive in a
globally competitive and constantly changing industry. Climate change impacts are already
making production harder and threatening livelihoods. Together, farmers and their lenders
have an opportunity to mitigate this risk, enhance operational resilience and ensure
agriculture remains economically and environmentally sustainable.
Farmers need a wide variety of tools and support to adopt conservation practices like no-till,
cover crops and diverse crop rotations that can boost climate resilience and reduce production
risk. Programs that reduce the costs of adopting new practices can help, but agricultural
lenders can and should play a stronger role in addressing this challenge.
As a farmer who produces grain, cattle and timber in Idaho and as a business consultant with
an early career in banking — working for the Farm Credit System and the Farm Credit
Administration — I have witnessed how collaborations with agricultural lenders and
environmental organizations help farmers implement better conservation strategies.
For years, Farm Credit has supported conservation and soil health in my region, the Pacific
Northwest, by sponsoring conferences and peer breakfast groups for farmers interested in
no-till and direct seed cropping systems. Through participation in those breakfast groups, my
fellow farmers and I were able to share ideas and learn from each other’s experiences as we
implemented conservation practices on our farm.
Environmental Defense Fund, which I’ve advised for over 20 years, has collaborated with
farmers to help them better understand how conservation practices improve soil and water
quality and deliver positive returns on investment.
Historically, lenders have placed the heaviest weight on farmers’ financial strength and
repayment ability. Little consideration has been given in credit scoring models to farmers’
conservation strategies or exposure to climate risk. That needs to change.
In the future, climate impacts will challenge lenders to change their thinking and give
increased weight to how their customers farm, mitigate climate risk, and position themselves
to be resilient and sustainable for the long term.
Financing Resilient Agriculture offers fresh thinking about how the agricultural finance sector
can better understand and mitigate climate risks and be a partner in advancing conservation.
The sector needs innovation in lending products and program delivery to better understand
the relationships between conservation and financial success. This will in turn affect how
lenders price credit and reward risk mitigation.
This report makes a clear and compelling case that long-term farm profitability is not
undermined by near-term investments in conservation and climate resilience — it depends
on it.
Dick Wittman, farmer, business consultant and member of EDF farmer advisory board
Environmental Defense Fund / edf.org
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Executive summary
The agriculture sector is on the front lines of climate change. Production depends on access to
healthy soil, adequate water supplies and predictable weather conditions, all of which are more
difficult to access and manage as the climate changes.
Farmers already experience higher temperatures, increasingly variable rainfall and more
frequent droughts, storms, fires and floods that threaten crop and livestock production across
the United States.1 These climate-related challenges compound other severe challenges posed
by poor economic conditions and disruptions from the COVID-19 pandemic. While these risks
are felt by all farmers, they are particularly challenging for small farms, farmers of color and
low-income farming communities.

“Concerns about climate
change are now a
permanent part of the
operating environment
for rural America; they
are here to stay
regardless of which
political party happens
to be in power at state or
federal levels.”
— Tom Halverson, president
and chief executive
officer of CoBank5

Climate change also threatens farmers’ financial partners, including agricultural lenders.
Nearly half of all agricultural loans are held by lenders with at least one-quarter of their
portfolio concentrated in farm operating or real estate loans, and many of those lenders also
have correlated risks because of concentrations of loans in particular geographies or related
agricultural businesses.2,3 This contributes to lending sector vulnerability to climate-related
disruptions.
Following severe flooding in the spring of 2019, lenders in the Midwest reported to the Federal
Reserve Bank of Chicago that 70% of their borrowers were moderately or severely affected by
extreme weather events. That year, the portion of the region’s agricultural loan portfolio
reported as having “major” or “severe” repayment problems hit the highest level in 20 years.4
Fortunately, agriculture has the capacity to build resilience and protect long-term productivity
and profitability.
Building resilience is a complex undertaking that crosses multiple scales, from individual farms
to global markets, and requires economic, social, environmental and cultural considerations.
This report focuses on a critical piece of puzzle — farm-level management strategies for soil
health, water use and crop diversification that enhance climate resilience.

Risk and opportunity for agricultural lenders
As farmers’ closest financial partners, agricultural lenders have a critical role to play in
supporting climate-resilient agriculture, but U.S. lenders currently lag the broader financial
sector in assessing climate risk and incorporating it into risk mitigation strategies.
A 2019 survey of 20 banks and seven other financial institutions found that more than half of
major financial institutions now take a strategic approach to climate risk.6 However, research
and interviews with agricultural lending institutions indicate that they view the largest risks as
commodity prices, production costs, farmland values and global market issues.7 Most
agricultural lenders have not specifically assessed climate risk. The longer the agricultural
lending sector fails to prepare for climate risks, the greater the likely severity of economic
consequences — both for lenders and their farmer clients.
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Crop insurance is an important shock absorber for farmers and their lenders, but it is not
sufficient to protect farmers, lenders or the broader agricultural economy from climate risk
over the long term. The U.S. Department of Agriculture’s Economic Research Service estimates
that without farmer adaptation to climate change, the cost of the Federal Crop Insurance
Program could increase by over a third in the second half of this century.8 In addition, while
insurance coverage is high for the major field crops, only one-quarter of U.S. agriculture’s total
production value is covered by crop insurance.9 This means that the vast majority of U.S.
agricultural production value is left unprotected by crop insurance and vulnerable to weather
shocks.
Given the severity of weather events already affecting farmers across the country, a major shift
in the agricultural lending sector’s approach to climate risk and resilience is overdue.
Well-known conservation practices, including no-till, cover crops and extended crop rotations,
contribute to improved resilience.10 EDF and many other organizations are collaborating with
farmers to quantify the financial value of these practices. These analyses show that resilient
farm management practices support risk reduction and farm financial viability by stabilizing
crop yields, lowering costs of production, diversifying revenue streams and preserving the
long-term value of the land.11 This value is particularly evident when viewing farm budgets
over multiple years.12 These practices can also generate benefits for water quality and quantity,
biodiversity, greenhouse gas emissions reductions and carbon sequestration.13
Despite these benefits, short-term costs and risks during the transition period may deter many
farmers from adopting new conservation practices, especially in economically challenging
times. In addition, there are several ways in which agricultural loans currently create
disincentives for farmer borrowers who want to adopt conservation practices. They include
information gaps or lender unfamiliarity with the return profiles of the practices, the shortterm focus on annual operating loan repayment to the detriment of long-term profitability and
financial stability, and loan terms that do not align with the transition to conservation practices
or accord value to them.
Fortunately, several existing agricultural lender initiatives can inform the development of
lending programs or products for resilient agriculture, such as programs developed for young,
beginning and small farmers, the Farm Service Agency’s conservation loan program and
organic transition loans. This report derives five key lessons from these initiatives, including
the need to understand the financial benefits of and barriers to resilient agricultural practices,
design loan structures and requirements that correspond with the financial characteristics of
those practices, utilize loan support to launch initial products, collect data on financial and
environmental performance to show results and adjust credit rating processes, and consider
other forms of support farmers may need to ensure successful practice adoption. The
recommendations below are informed by these insights.

Environmental Defense Fund / edf.org
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Recommendations
This report offers agricultural lenders and lending institutions a path forward to engage in
understanding climate risk and improving resilience. It contains three main recommendations:
1. Assess climate risk at the lending institution level. This will require buy-in from senior
leadership, and it could utilize or modify existing climate risk assessment tools developed
for the finance sector. Smaller lenders may be able to collaborate with each other or get
external support to develop this capacity.
2. Understand the role of resilient agriculture in managing climate risk. Lenders should
familiarize themselves with locally-relevant climate risks and resilience strategies,
collaborate with other organizations in assessing the farm budget impacts of conservation
practices, and identify data blind spots — including for small farmers and farmers of color.
3. Design lending programs or products that support farmers in building climate
resilience. Products could include transition loans that align with return projections of
resilient farming practices. Such products can also be utilized to collect data that can be
incorporated into credit ratings. This will allow the value of resilient agriculture to be
accurately reflected in credit structures and pricing. As new lending programs or products
are developed, they should avoid doubling down on existing inequities in the agriculture
system and seek to mitigate disparities in access to opportunities to build resilience for all
farmers.
For lenders interested in pursuing these recommendations, the report also contains two
resource guides — one on climate risk assessment for financial institutions and one on farm
budget analyses of conservation adoption.
This report provides a path forward for agricultural lenders to mitigate climate risks and
finance resilient agriculture. Our hope is that it is useful to all those who are invested in the
future of U.S. farms.
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Introduction:
The need for resilient agriculture
The challenges facing the U.S. agriculture sector in 2020 are dire. They include extreme
weather related to climate change, a poor farm economy and supply chain disruptions from
the COVID-19 pandemic. The farm economy is currently in the middle of its worst downturn
since 2001.14 Net farm income dropped by nearly half between 2013 and 2016, from $123
billion to $63 billion.15 In 2019, the combination of a trade war with China, the continuation of
depressed crop prices, and incessant rain and subsequent wide-scale flooding that prevented
planting in much of the Midwest compounded farmers’ economic distress.16 In 2020, the
added shock of the COVID-19 pandemic massively disrupted agricultural supply chains,
including closures of major meat processing plants, loss of demand from food service and
restaurants, food waste, depressed ethanol demand, and illness outbreaks in processing plants
and among
farmworkers.17,18,19
The need for resilience in agriculture has never been this clear.

“Weather and climate
present the greatest,
consistent — yet
uncertain — risks to the
agricultural economy and
rural communities. More
frequent and more severe
extreme weather events
have presented a
growing set of longerterm challenges that
require a different way of
assessing long-term risk
management and the
policies to support it.”
— U.S. Commodity Futures
Trading Commission
Commissioner Rostin Behnam22

Building a more resilient agricultural system is a complex undertaking that requires many
different considerations, including farming practices and crop choices, farm ownership
structures, net returns for farm products, diversity of markets and value chains, farmer health
and personal capacity, farm and supply chain labor, rural communities and more. While these
considerations all deserve inquiry, the focus of this report is on three farm-level management
strategies that improve climate resilience.
One of the foundational steps in boosting farms’ climate resilience is the improvement of soil
health by using conservation practices such as cover crops and conservation tillage. Two other
core strategies known to build climate resilience in agriculture are water management and
crop diversification.
Despite the well-known and researched benefits of these practices, low implementation rates
reveal a disconnect between the benefits of these practices and the overall financial framework
in which agriculture operates, including risk management and agricultural credit.20,21 This
disconnect has significant impacts on farm viability, rural communities, and the role of
agriculture in addressing and weathering climate change. As farmers’ closest financial
partners, agricultural lenders have a critical role to play in building agricultural resilience.

Agriculture is on the front lines of climate change
Agriculture is a “front-line sector” in terms of both its dependence and impacts on natural
resources, which means that the economic and environmental challenges facing farmers and
the agricultural system are closely connected.23 Agriculture will be affected by a wide range of
shocks and stresses, which vary by type of production and growing region. Climate-related
stresses include soil erosion and crop damage from extreme precipitation and drought,24 heat
stress impacting livestock25 and farmworkers,26,27 increased pest damage28 and increased
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disruptions to processing infrastructure from extreme weather.29 These stresses have an
increased impact on lower-wealth farming communities and farmers of color.30
The Fourth National Climate Assessment, a congressionally mandated report by the U.S.
Global Change Research Program, describes how increased temperatures and more frequent
droughts and extreme precipitation events threaten crop productivity across the United
States.31 These weather changes are expected to affect crop yields, growing season durations
and geographical suitability of major crops. The impacts will be either detrimental or beneficial
to yields depending on the crop, region and irrigation system.32,33,34
For example, irrigation can buffer crops against drought, but excess irrigation may hasten
water shortages in some regions.35,36 In the Midwest, corn, sorghum and soybean yields are
projected to be affected differently from increased temperatures and precipitation, and will
vary significantly across subregions.37 Corn is particularly heat-sensitive, and the Midwest’s
specialization in that crop increases the region’s vulnerability to higher temperatures.38
Changing temperatures will also shift the optimal geographic growing range for some of these
grains northward.39 Fruit crops in the Northeast such as apples may bloom earlier due to
milder winters, but may also be damaged by frost if the crops bloom too early.40 In California,
perennial crops such as grapes, avocados and almonds may also be substantially impacted by
increasing temperatures and higher intensity droughts influenced by climate change.41

Building climate resilience in agriculture
Mitigating the financial risks of climate change to the U.S. agriculture system requires
resilience, which is the ability of system function to recover from a disturbance. Experts
describe three different capacities of resilient agricultural systems:42
• Response capacity: the ability of a farm to cope with climate-related challenges in order
to avoid or reduce potential damages and to capture new opportunities.
• Recovery capacity: having the reserves needed to swiftly and efficiently return to full
function after a disruption.
•T
 ransformation capacity: the ability to make fundamental changes to farms and the
broader agricultural system that enhance its response and recovery capacity in the face
of changing conditions now and into the future.
Resilience can be considered across multiple scales, from individual fields to agricultural
landscapes and beyond, and also has environmental, economic and social components.43
Recognizing that complexity, the focus of this report is on some of the foundational building
blocks of climate-resilient farm management: soil health, water management and crop
diversification.
Resilient agriculture should be considered holistically as a management system — the whole is
greater than the sum of its parts, or practices. The farming practices and management shifts
that improve resilience are not new and continue to be used by many farmers. However,
predominant agricultural production systems emphasize efficiency and specialization, which
are goals that can conflict with resilience. Resilient farm management emphasizes risk
reduction and farm financial viability through crop yield stability, reduced costs of production,
diverse revenue streams and preserving the long-term value of the land.76,77,78
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Farm management strategies to improve resilience
Build soil health
Farming practices and cropping changes including no-till and cover crops, extended crop rotations
and perennial crops can help prevent erosion, improve the soil’s physical and biological
properties, supply nutrients, suppress weeds, improve soil water holding capacity and break pest
cycles.44,45 Implementing these practices can reduce input costs by allowing farmers to decrease
fertilizer and herbicide use.46 Healthy soils can function as sponges. They are better able to absorb
rainfall and can also hold onto moisture in times
of insufficient rain.47,48,49 This can improve the resilience of crop yields to variable rainfall and lower
the use of irrigation, and therefore contribute to stabilizing farm income.50,51,52 The practices that
build soil health also have the potential to generate multiple environmental benefits, including
reduced erosion, water use and greenhouse gas emissions, and improved water quality,
biodiversity and carbon sequestration.53,54,55,56,57 The 2017 U.S. Department of Agriculture Census
of Agriculture found that cover crops were implemented on 15.4 million acres in 2017, just under
4% of total U.S. cropland.58,59 The census reported 104 million acres of no-till in 2017, which is
approximately 25% of total U.S. cropland.60 No-till adoption is more widespread than cover crops,
though adoption varies widely across crops and regions.61

Manage water efficiently
Climate projections show that different agricultural regions will face different changes to rainfall
patterns, requiring a variety of water management responses to reduce climate risk from drought
or excess rain.62 In some regions such as the arid West, the frequency and intensity of drought will
increase and water availability will be the greatest concern. Continuing or expanding existing levels
of irrigation will be limited by the availability of water.63 In these areas, it will be necessary to
embrace efficient irrigation practices and systems, and switch to crops that make the most of
scarce water.64 Other regions may experience the same or increased overall rainfall, but rains will
increasingly come in sudden bursts, which can increase erosion and runoff and prevent crops
from accessing the water they need at the right time.65 Drainage water management can provide
farmers the ability to hold back water when fields need it and release water when they do not.
Drainage water management can improve crop yield resilience by smoothing out water availability
in fields.66,67 Drainage water management has also been found to reduce nitrogen losses from
agriculture to surface water by as much as 75%.68

Diversify crop rotations
In regions dominated by just a few crops, increasing the diversity of crops and rotations can help
reduce risks associated with weather variability due to climate change in several complementary
ways.69,70 Crop diversity also helps reduce economic and production risks due to the “portfolio
effect,” whereby different crops respond differently to stress.71 Extended crop rotations (three or
more crops over a five year period) have been found to lower farm input costs due to decreased
pest pressure and reduced soil-borne diseases.72,73 A diversity of crops also shields farms from
the negative impacts of fluctuations in market prices and the costs of production.74 Diversification
has also been found to generate yield benefits for crops that are already in the rotation, such as
corn. An analysis of long-term crop yield datasets in North America showed that more diverse
rotations increased corn yields over time and across all growing conditions, including both
favorable and unfavorable weather conditions.75
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Agricultural lenders are exposed
to climate risk
Building climate resilience is an urgent task that requires the involvement of the entire
agricultural sector. Research suggests that climate risk is currently underpriced and that
climate-exposed financial assets may be overvalued.79 Because the agricultural sector faces
substantial climate risk, its financial assets are also vulnerable. Lenders could both suffer losses
from impaired loans and perhaps be less able to provide credit to borrowers in the future.80
Despite these risks, there is little evidence of proactive climate risk assessment by U.S.
agricultural lenders.
Inaction on climate risks within the agricultural lending sector stands in contrast to the
broader finance sector, in which there is a growing push to assess and mitigate financial market
risks from climate change. The following section provides an overview of the agricultural
lending sector in the U.S., how lenders currently relate to their farmer clients and assess risk,
the role of crop insurance as a shock absorber for agricultural lenders and ways that lenders
can assess their climate risk.

An overview of agricultural lending in the U.S.
Farm debt is on the rise, reaching levels unseen since the 1980s. Figure 1 shows trends in U.S.
farm real estate and non-real estate debt from 1970 to the present.

Figure 1: Trends in farm real estate and non-real estate debt
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Agricultural lending in the U.S. is conducted by two main segments: commercial banks and the
Farm Credit System. Farm Credit holds a greater percentage of farm real estate debt, while
commercial banks hold a larger percentage of agricultural non-real estate debt, such as
equipment and operating loans. Figures 2 and 3 show the distribution of farm real estate and
non-real estate debt by type of lender.

Figure 2: Non-real estate debt by lender, 2018
Farm Service Agency
$3.9 billion, 2%
Farm Credit System
$53.4 billion, 34%

Commercial banks
$74.9 billion, 48%

Individuals and others
$24.2 billion, 15%

Figure 3: Real estate debt by lender, 2018
Farmer Mac, $6.5 billion, 3%
Farm Service Agency
$6.6 billion, 3%

Life insurance companies
$15.9 billion, 6%

Individuals and others
$9.9 billion, 4%

Commercial banks
$92.8 billion, 39%

Farm credit system
$113 billion, 46%

Source: U.S. Department of Agriculture, Economic Research Service. (2020, February 05). Charts and Maps of U.S.
Farm Balance Sheet Data. Farm Debt: By Lender. Retrieved August 19, 2020, from https://www.ers.usda.gov/dataproducts/farm-income-and-wealth-statistics/charts-and-maps-of-us-farm-balance-sheet-data/
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Types of agricultural lenders
Farm Credit
The Farm Credit System is a government-sponsored enterprise, a quasi-governmental
entity established to enhance the flow of credit to specific sectors of the U.S. economy
— in this case, agriculture.81 The Farm Credit Administration is an independent agency
in the executive branch and is the regulator of the Farm Credit System and the Federal
Agricultural Mortgage Corporation (Farmer Mac).82 The U.S. Senate Committee on
Agriculture, Nutrition and Forestry and the U.S. House of Representatives Committee on
Agriculture oversee the Farm Credit Administration and the Farm Credit System. The
Farm Credit System raises funds by selling debt securities in the capital markets. For
investors who buy Farm Credit bonds on Wall Street, the interest earned is exempt from
state, municipal and local taxes.83 This lower cost of capital can result in lower interest
rates for farmer clients. The debt securities fund the 72 individual Farm Credit
associations that offer loans to farmers, ranchers and rural homebuyers.84 Farm Credit
associations are cooperatives, so farmer borrowers purchase stock and receive
dividends as part of their loan.85 The Farm Credit System accounts for 41% of farm debt
and is the largest lender for farm real estate.86

Commercial lenders
Commercial banks are the other primary agricultural lender, holding slightly more than
the Farm Credit System with 42% of total farm debt. Commercial banks are the largest
lender for farm operating loans.87 This segment includes large, diversified banks such
as Wells Fargo and Bank of America, financial divisions of major agriculture companies
such as John Deere Financial, as well as many regional and community banks.

Farm Service Agency
The Farm Service Agency issues direct loans to farmers who cannot qualify for other
sources of credit and guarantees the repayment of loans made by other lenders. The
Farm Service Agency receives direct appropriations from Congress. Of approximately
$374 billion in total farm debt, the Farm Service Agency provides approximately 2.6%
through direct loans and guarantees another 4% to 5% of loans. The Farm Service
Agency is considered a lender of last resort because it lends to farmers who cannot
meet the credit standards of other agricultural lenders, but it is also a lender of first
opportunity because it targets loans or reserves funds for farmers defined as “socially
disadvantaged” due to their race, gender and/or ethnicity.88 Therefore, while the Farm
Service Agency represents a small portion of overall farm debt, it has a critical role in
supporting equitable access to agricultural credit.

Environmental Defense Fund / edf.org

13

Farmers go to agricultural lenders for a variety of lending products, including real estate loans,
equipment loans and operating loans. Farmer and lender relationships often span many years
and are rooted in a shared community. Aside from the farmer him- or herself, the agricultural
lender has the most holistic view of a farm’s financial health.
Lenders seek to understand the factors that impact loan repayment capacity, including cost of
production, a variety of risk factors, financial metrics such as solvency and liquidity, and offfarm income sources. While all lenders seek to understand their clients’ repayment capacity,
some lenders also seek a more in-depth understanding of the many factors that influence the
overall profitability of the farming operation.89 They also are considered trusted advisers and
encourage good financial practices, such as risk management and the use of recordkeeping
and accounting systems that enable farmers to better understand their farms’ profitability.90
Lenders take care not to make farming decisions for borrowers or exercise control over farm
operations because that would trigger lender liability concerns.91 While agricultural lenders
cannot advise farmers to adopt specific management practices because of liability restrictions,
they often share information among their clients on what different farmers are trying and what
results they are seeing. Some lenders conduct financial benchmarking of their clients, allowing
them to identify and share success factors among their client base.92
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Equity considerations in agricultural lending
Black, Indigenous and people of color (BIPOC) represent nearly one-quarter of the U.S.
population, yet they operate less than 5% of the nation’s farms and cultivate less than
1% of its farmland.81 BIPOC farmers have experienced discrimination and additional
disadvantages in obtaining agricultural credit.82
Information is limited on the amount and types of agricultural credit used by socially
disadvantaged farmers and ranchers (SDFRs), which the USDA defines as members of
certain racial and ethnic minority groups and women. However, a study of agricultural
credit services provided to SDFRs conducted by the Government Accountability Office
in 2019 found that SDFRs represented an average of 17% of primary producers in the
survey, but they accounted for only 8% of total agricultural debt.83
SDFRs face several challenges that restrict their ability to obtain private agricultural
credit. According to the GAO report, SDFRs are more likely to operate smaller, lowerrevenue farms, have weaker credit histories or lack clear title to their agricultural land,
which can make it difficult for them to qualify for loans. SDFRs and advocacy groups
also report unfair treatment in lending and discrimination.84 One of the highest-profile
examples is Pigford v. Glickman, a class action discrimination suit between USDA and
Black farmers, which showed that Black farmers seeking loans and participation in
USDA programs faced discrimination on the basis of race and USDA’s failure to
investigate or properly respond to complaints.85
There is a critical intersection between considerations of equity and resilience in
agriculture and agricultural credit. Due to the history of discrimination in access to
credit, risk management and other services,86 the economic impacts of climate change
on agriculture are likely to fall disproportionately on BIPOC farmers. At the same time,
many BIPOC farmers have already embraced the resilient agriculture strategies
described in this report and can attest to the benefits.87 There are many opportunities
to improve the resilience and equity of agriculture together through inclusion of the
expertise of BIPOC-led organizations, and increased understanding and avoidance of
disproportionately negative consequences for BIPOC farmers. Strengthening support
for BIPOC farmers within the agriculture sector can establish paths toward long-term
prosperity while helping to secure the future of resilient food systems.88
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Agricultural lenders face growing risks from climate-related shocks
Weather extremes and disruptions associated with climate change impact farmers’ financial
partners, including agricultural lenders. Following severe flooding in the spring of 2019,
bankers lending in the Midwest reported to the Federal Reserve Bank of Chicago that
approximately 70% of their borrowers were at least moderately affected by extreme weather
events in the first half of the year. At the same time, the portion of the region’s agricultural loan
portfolio reported as having “major” or “severe” repayment problems hit the highest level in 20
years.101

“Extreme weather
conditions can
substantially impact
harvest volume and prices
of agricultural products
and, ultimately, impact the
credit quality of some of
our agribusiness
borrowers and our
Associations’ borrowers
as their earnings
are affected.”
— CoBank 2018
annual report102

Agricultural banks are defined by the Federal Reserve as those where combined agricultural
production and farmland loans account for at least a quarter of total loans in their portfolio.
Banks that meet this criterion hold nearly half of all agricultural loans (see Figure 4). About
one-third of those agricultural banks are considered “highly concentrated,” meaning total
agricultural lending is more than 300% of their total risk-based capital, the minimum capital
requirements for banks set by regulators to act as a cushion from insolvency.103,104
Many agricultural banks are highly exposed to impacts that reduce farmers’ ability to service
their debts, including climate-exacerbated extreme weather events. This is due in part to their
concentration in agricultural loans, their geographic concentration and correlated risks. Their
portfolios often include multiple types of agricultural businesses or other businesses
dependent on farmer customers, all of which are affected by agricultural production shocks
and economic downturns.105 Many agricultural banks are also small, another potential risk
factor. As of 2019, more than 70% of non-performing agricultural loans in the Midwest were at
banks with less than $10 billion in total assets.106

Figure 4: Half of all agricultural loans are held by banks with at
least 25% of their portfolio concentrated in agricultural production
or farmland107
Agricultural banks

Highly concentrated agricultural banks

Source: National information center and reports of condition and income (call reports)
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Large banks are not immune to climate stress, especially chronic risks such as prolonged
drought.108 In 2017, nine major international banks with combined assets of more than $10
trillion voluntarily conducted a modelling exercise to assess how drought might affect
creditworthiness among a sample of their borrowers.109 The exercise showed that agriculture
was among the most affected sectors, and most borrowers experienced some level of credit
downgrade.110
Credit-stressed agricultural lenders can reduce access to affordable credit for farmers, making
it more difficult for them to recover from climate-related shocks. Credit supply constrictions
are particularly likely to impact farmers who are historically underserved by lending
institutions, including small farmers and farmers of color. This dynamic can then contribute to
greater consolidation in the agriculture sector, which may further reduce diversification and
resilience to future shocks.111

Common considerations of agricultural lenders in risk assessment
A common framework that lenders use in evaluating credit applications is called the
“Five C’s of Credit” (see box). This framework shows that lenders value both tangible financial
indicators of repayment ability (collateral), as well as less tangible relationship factors
(character).

The Five C’s of Credit
• Capacity refers to the borrower’s ability to repay debt obligations.
• Capital relates to a borrower’s ability to meet obligations, continue business
operations, and protect against adversity and unexpected losses.
• Collateral is the security pledged on the loan. Guarantees and crop insurance
also add strength to the collateral position.
• Character refers to the borrower’s integrity and management ability, including
considerable emphasis on the institution’s past relationship with the borrower.
• Conditions are items that help the lender control risk in loans. Conditions
should be commensurate with the loan type, purpose and overall risk in the
account.

Source: Farm Credit Administration. Classifying Assets Using the UCS. Retrieved July 2020 from: https://ww3.fca
gov/readingrm/exammanual/General%20Guidance/Classifying%20Assets%20Using%20the%20UCS.pdf
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Farm operating loans are typically renewed annually, and the renewal process requires that the
farmer provide financial information and discuss the farm’s performance and plans with their
lender. Farmers are asked to provide their lender with financial records, including tax returns,
profit and loss statements, balance sheets and a plan of future operations that shows financial
impacts. The lender uses this information to project a cash flow, rate the risk of the loan, and
seek to understand the financial strengths and weaknesses of the farm operation.112
Lenders determine loan terms using several factors captured in the Five C’s, the most
important of which is typically collateral and the capacity to repay.113 Lenders use basic
financial measures, as well as working capital assessments, financial statements and loan
repayment calculations, to evaluate a farm’s probability of default. If a farm has significant
equity, crop insurance or a loan guarantee, that will improve its score.114 The Farm Credit
Administration regards repayment capacity as the most important quantitative credit factor,
but it also notes that negative character assessments can be significant enough to outweigh
strengths in the other C’s.115 This subjective character component can be used to support
farmers who have a constructive relationship with their lender, but it also is a source of risk for
farmers of color and others who may diverge from conventional farming methods.116
Lending institutions identify, measure and report credit risk through several different methods.
Risk ratings support numerous lending institution processes (e.g., hold limits, underwriting,
loan pricing, allowance for losses methodology, capital planning and other risk management
functions).117 For example, Rabo AgriFinance identifies and quantifies probability of default
and loss given default ratings for each client, along with other ratings prescribed in the Basel
Accord.118 Individual ratings then roll up to portfolio and business analyses.119 The Farm Credit
System uses the Uniform Classification System based on thorough analysis of a borrower’s
Five C’s, which then inform the Uniform Classification System ratings of acceptable, special
mention, substandard, doubtful and loss.120 Farm Credit also develops probability of default
and loss given default ratings for farmers and portfolio analysis.121

Lenders have a blind
spot when it comes to
understanding the
connections between
conservation adoption
and farm finances,
and incorporating that
information into
lending decisions.

Lenders can establish differential interest rates for loans based on a variety of factors that may
include loan type, purpose, amount, quality, funding or operating costs, or similar factors or
combinations of factors. In the adoption of differential interest rate programs, lenders also
consider the special credit needs of classes of farmers with positive attributes that they want to
protect, advance or manage (such as young, beginning and small farmers, which are described
in more detail later in the report).122 While conversations with agricultural lenders indicate that
they may qualitatively consider conservation practice adoption as a testament to the farmer’s
management prowess and character, they typically do not consider or collect financial
information on the quantitative connection between conservation adoption, financial
performance and risk in their loan underwriting practices.123 Lenders have a blind spot when it
comes to understanding the connections between conservation adoption and farm finances,
and incorporating that information into lending decisions.
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Crop insurance is not sufficient to protect farmers or lenders from
climate risk
Crop insurance helps to shield both farmers and their lenders from the financial impacts of
weather-induced crop yield and quality losses, and is frequently described as agriculture’s most
important risk management tool.124 Total crop insurance liability represents nearly 70% of all
non-real estate agricultural debt in the U.S.125,126 Insurance can be critical from a lending
perspective since it guarantees a minimum revenue or yield, which affects the farmer’s ability
to repay the loan. Agricultural lenders typically require their borrowers to hold crop insurance
(or require significant collateral in its absence) because loans backed by insurance are lower
risk.127 Often, the amount of crop insurance that a farmer selects sets the amount that they can
borrow as operating capital. Crop insurance also allows farm loans to maintain relatively low
interest rates by absorbing much of the risk of yield loss and market swings from farmers, and
therefore their lenders.128
The federal government is heavily involved in the crop insurance industry through USDA’s Risk
Management Agency, which subsidizes between 50% of farmers’ insurance premiums.129 In
2017, federal crop insurance policies covered 311 million acres, protecting nearly 90% of the
nation’s insurable cropland.130 Insurers backed more than $106 billion worth of crops in 2017,
and farmers paid $3.7 billion in premiums for insurance protection.131 Crop insurance is the
second most volatile insurance category after flood insurance, as measured by the range of loss
ratios (incurred losses divided by earned premiums).132 Figure 5 shows federal crop insurance
indemnity claims over the 2010-2019 period.

Figure 5: Droughts and excess precipitation drive the
variability in crop insurance indemnities
Federal crop insurance indemnity claims by type ($)

All other
Decline in price
Excess moisture/precipitation/rain
Drought

Source: U.S. Department of Agriculture Risk Management Agency.
“Cause of Loss Historical Data Files.” Retrieved from https://www.
rma.usda.gov/data/cause.html
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The close relationship between crop insurance and agricultural lending has important
implications for climate-resilient agriculture and conservation adoption. First, while lenders
cannot require specific farming practices, crop insurers do — and when lenders require crop
insurance to receive a loan, they are de facto requiring farmers to utilize the “Good Farming
Practices” designated by USDA’s Risk Management Agency. These Good Farming Practices have
created barriers to some key conservation practices, including cover crops. Many organizations
have pushed to incorporate conservation practices in the Good Farming Practices definition,
and while significant progress has been made, some producers still find their conservation
efforts hindered by crop insurance requirements.134
In addition, crop insurance is used mainly by farmers who grow a select group of major field
crops — feed grains (corn, sorghum, barley and oats), cotton, wheat, rice, soybeans and
peanuts. Since 1980, the Federal Crop Insurance Commission has paid over $80 billion in
premium subsidies to support federal crop insurance policies. The major field crops have
received over 85% of federal crop insurance premium subsidies.135 Given the importance of
crop insurance in lending decisions and the value of crop insurance as a safety net for farmers,
the emphasis on a small group of crops creates a disincentive to crop diversification.
On the other hand, the close linkage between lending and crop insurance also means that
efforts to incorporate the risk reduction benefits of resilient agricultural practices into the way
that crop insurance is rated will also flow through to lending, potentially creating a positive
feedback loop between both financial products. Members of the AGree Economic and
Environmental Risk Coalition have conducted significant research on the connections between
agricultural conservation, crop yield risk reduction and crop insurance.136 The coalition
advocates for federal risk management programs that encourage farmers to implement
practices that reduce producers’ long-term risk, in addition to improving soil health and water
quality.137

Crop insurance does not
protect farmers or
lenders completely from
the financial impacts of
weather shocks.

Crop insurance will continue to be an important risk management tool for farmers and
lenders, and opportunities to integrate the risk reduction benefits of resilient agriculture into
crop insurance methodologies is a key area for continued work. However, there are several
reasons why crop insurance does not protect farmers or lenders completely from the financial
impacts of weather shocks:
• Crop insurance is not designed to make farmers “whole” after a disaster. The maximum
crop insurance coverage is 85% of farm losses.138 In the face of more frequent extreme
weather events, a farm’s financial position will degrade over time as crop insurance does
not completely make up for losses.
• Many agricultural lenders finance not only farmers, but also local processors and
agricultural businesses. Those entities are also negatively affected when crop yields
suffer, and they are not buffered by crop insurance. Therefore, a regional agricultural
lender could have correlated risks in its portfolio.139
• There are also significant barriers to small farmer participation in crop insurance: 75% of
large farms participate in federal crop insurance, compared with just 15% of all U.S.
farms.140 While insurance coverage is high for the major field crops, only one-quarter of
U.S. agriculture’s total production value is covered by crop insurance.141 This means that
the vast majority of U.S. agricultural production is left unprotected by crop insurance
and vulnerable to weather shocks.
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An exclusive reliance
on crop insurance to
absorb the impacts of
weather shocks without
considering opportunities
to build resilience in the
underlying agricultural
system is a strategy that
will ultimately increase
overall risk and losses in
the agricultural economy.

Looking to the future, the continuation of crop insurance in its current form depends on the
willingness of legislators and taxpayers to subsidize agricultural risk. A study by USDA’s
Economic Research Service found that crop yield volatility increases under most climate
scenarios and for most crops, increasing the frequency and/or depth of losses, and thus
increasing premiums and subsidies. Under different greenhouse gas emissions and farmer
adaptation scenarios, the cost of today’s federal crop insurance program in the second half of
this century is projected to range from a 3.5% increase under moderate emissions with farmer
adaptation, to a 37% increase under severe emissions and no adaptation.131
In sum, an exclusive reliance on crop insurance to absorb the impacts of weather shocks
without considering opportunities to build resilience in the underlying agricultural system is a
strategy that will ultimately increase overall risk and losses in the agricultural economy.
Agricultural lenders must expand their view of risk mitigation beyond crop insurance to
include farm management strategies that reduce risk — in other words, agricultural resilience.
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Agricultural lending institutions must assess their climate risk
Major financial institutions around the globe are increasingly recognizing their role in
assessing and mitigating climate risk to financial markets. In early 2020, Larry Fink, the
chairman and CEO of the world’s largest asset management firm BlackRock, wrote a letter in
which he asserted that climate change is causing a fundamentally reshaping of finance. Fink
emphasized the need to focus on long-term profitability and to make sustainability integral to
portfolio construction and risk management.144 Continued pressure from asset managers,
including BlackRock, has mobilized banks to build climate risk strategies. A 2019 survey of 20
banks and seven other financial institutions found that 55% of mainstream financial
institutions are currently taking a strategic approach to climate risk, and 95% aim to
implement a strategic approach in the future.145
Despite this trend, most U.S. agricultural lending institutions have not yet integrated climate
risk into their risk management frameworks. The Federal Reserve outlines the four major
categories of risk facing agricultural lenders as agricultural commodity prices, production
costs, farmland values and global market issues, which includes weather events as a subcategory but does not include a specific focus on climate change.146 In 2010, the Farm Credit
Administration released a statement expressing its intent to adequately plan for the effects of
climate change so that it can continue its mission of ensuring a safe, sound and dependable
source of credit,147 yet interviews with Farm Credit lenders and system experts indicated that
lenders have not examined climate risk. Interviews indicated that Farm Credit views its largest
risks as interest rate risks and general farm economy risks, especially land values.148
A more comprehensive approach to assessing and mitigating climate risk is needed for
agricultural lenders of all types and sizes. There are several different types of climate risks149
that may affect agricultural lenders. They include physical risks to assets such as crops,150
correlated risks when lenders finance multiple related businesses, regulatory risks and
reputational risks.151
In 2019, the U.S. Commodity Futures Trading Commission formed a subcommittee focused on
climate-related market risk. Founded by CFTC Commissioner Rostin Behnam, the
subcommittee includes experts from financial markets, the banking and insurance sectors, the
agriculture and energy markets, data and intelligence service providers, environmental and
sustainability public interest sector (including EDF), and academics.153 The work of this
subcommittee is likely to significantly influence U.S. financial institutions’ approach to
climate risk.
Agricultural lenders in the U.S. can learn from progress in the banking sector more broadly. For
example, global consulting firm McKinsey published five principles for banks to manage
climate risk:154
1. E
 stablish strong climate-risk governance. Nominating a senior leader to be responsible
for climate risk can ensure that the process is taken seriously and that there is a clear path
for oversight from the board. The Task Force on Climate-Related Financial Disclosures
recommends assigning climate risk responsibilities to management or the board, regular
updates to the board, and a formal structure for climate risk considerations to imbed into
strategy, risk management policies and capital allocation.155
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2. Tailor business and credit strategy. Climate considerations should be deeply embedded
in risk frameworks and capital-allocation processes. Boards should regularly identify
potential threats to strategic plans and business models.156
3. A
 lign risk processes. To align climate-risk exposure with risk appetite and the business
and credit strategy, risk managers should inject climate-risk considerations into all riskmanagement processes, including capital allocations, loan approvals, portfolio
monitoring and reporting.157
4. U
 tilize tools including scenario analyses and stress tests. Reliable data and
methodologies must be utilized to adequately understand, assess and price
environmental risks to inform financial decision making.158 Currently, few banks use
environmental stress testing, and those that do employ a range of different techniques,
data sources and analytical processes, which leads to inconsistencies of reporting
between and even within institutions.159 However, new developments such as the stress
tests conducted in 2020 by the European Banking Authority provide new standardized
tools that banks can use (See Appendix A to access the stress test template).160
5. C
 reate a strong enabling environment through partnerships. Banks taking their first
steps address climate risks should not expect to do it on their own. Partnerships with
climate risk experts and organizations focused on developing climate risk assessment
tools can help banks assess and mitigate risks efficiently and effectively.161
The International Finance Corporation and Sustainable Banking Network describe sustainable
banking as spanning two important aspects of banks’ business operations — risk management
that integrates environmental and social risks into lending considerations, and loan
origination that supports lending to businesses that are environmentally and socially
responsible.147 In the case of agricultural lending in the U.S., neither is occurring at a level that
matches the scale or urgency of the threat of climate change. Given the severity of weather
events already affecting agriculture across the country, a major shift in the agricultural lending
sector’s approach to climate risk and resilience is overdue. The longer the agricultural lending
sector fails to prepare for climate risks, the greater the likely severity of economic
consequences — both for lenders and their farmer clients.
For a resource list on climate risk assessment for financial institutions, see Appendix A.
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Other trends supporting agricultural lender
engagement in conservation
Climate risk is not the only reason why lenders should take a more active role in
understanding the benefits of resilient farming practices and supporting their farmer
clients who wish to adopt them. There are several other trends or risks lenders should
consider, including:
•S
 upply chain sustainability initiatives. Major companies including Walmart,
Tyson Foods, Smithfield Foods, Unilever, Cargill and others set sustainability
targets and have launched programs to engage farmers in their supply chains to
adopt conservation practices.163
• Regulatory risks. Related to water quality, these risks include federal Clean
Water Act nutrient limits164 and state nutrient reduction plans and
regulations.165,166 Areas reliant on irrigation that are not proactively managing for
variable water supplies are likely to face increased regulations, such as
California’s Sustainable Groundwater Management Act, which will likely require
the retirement of 500,000 to 780,000 acres of irrigated agriculture in order to curb
unsustainable groundwater extraction and resulting community and economic
impacts.167
•L
 itigation risks. Environmental litigation is also a rising risk, as exemplified by
the Des Moines Water Works’ lawsuit against three drainage districts in northern
Iowa due to high levels of nitrates in the Raccoon River, a source of drinking
water for central Iowa residents.168
•R
 eputational opportunities and risks. Consumers and citizens are increasingly
interested in where their food comes from, how it is made and its impacts, which
offers both new market opportunities for some farmers,169 as well as reputational
risks and opposition for others.170
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The role of agricultural lenders in
supporting resilient agriculture
Agricultural leaders interviewed for this report expressed a strong interest in improving their
understanding of the farm budget impacts of conservation practices. Such information can be
translated to lender decision-making, lending programs and products that better serve farmers
who adopt, or want to adopt, practices that build resilience. While lenders cannot require their
clients to adopt specific practices, there are still multiple ways that they can pursue strategic
objectives that benefit the agriculture sector and farmer clients, and there are several existing
examples of lender programs or products that support farmers in navigating similar financial
barriers or transitions. Where such programs and products do not meet current credit
standards, loan support from partners can help bridge the gap, de-risking initial programs and
offering the opportunity to collect data that prove new or modified lending products for
resilient agriculture can stand on their own.

Ultimately, the objective
is to accurately reflect
the value of resilient
agriculture in credit
pricing and structures.

The objective of developing new lending programs to finance resilient agriculture is not to
create new agricultural subsidies through lenders, but rather to realign lending structures to
better match the needs of farmers who adopt practices that improve resilience, and in doing so
realign the overall risk of a lender’ portfolio. Ultimately, the objective is to accurately reflect the
value of resilient agriculture in credit pricing and structures.

The financial case for resilient agricultural practices
A frequently cited reason for the limited adoption for agricultural conservation practices is the
perception of a poor or negative return on investment, or short-term financial obstacles to
change.171However, when evaluated as a long-term investment, resilient agricultural practices
can generate significant financial benefits to farming operations. Organizations working to
better understand the farm budget impacts of conservation adoption include EDF, American
Farmland Trust, Precision Conservation Management, Soil Health Partnership, Sustainable
Agriculture Research and Education (SARE), Soil Health Institute and land-grant universities
such as the University of Illinois.
To date, this body of work shows that there are several ways in which resilient practices impact
farm budgets, including:
• Production costs. Practices that build soil health can allow farmers to reduce input costs
over time, as biological processes replace some synthetic nutrients, herbicides and
pesticides. Financial analyses of cover crops by the Iowa Soybean Association, EDF and
SARE found cover crops can serve as a nutrient source or stabilizer and suppress weeds,
reducing fertilizer and herbicide costs.172,173,174 Analysis from the Precision Conservation
Management program in Illinois shows that between 2015 and 2018, 66% of fields
received applied nitrogen over the university-recommended “Maximum Return to
Nitrogen” rate.175 Precision Conservation Management determined that farmers can save
$5 per acre for every 10 pounds of excess nitrogen reduced.176
No-till also reduces the number of trips across the field and can allow farmers to downsize
their equipment, reducing machinery, fuel and labor costs.177 Extended crop rotations
have been found to lower farm input costs due to decreased pest pressure and reduced
soil-borne diseases.178,179
Environmental Defense Fund / edf.org

25

There are also cost increases associated with some conservation practices. Cover crop seed
and application increased costs for farmers in studies from Iowa Soybean Association and
EDF.180,181 SARE found that cover crop seed and application cost an average of $37 per
acre, though they also identified multiple strategies to compensate for those costs.182 In
the case of water management improvements, there may be upfront capital costs of new
technology or drainage water management systems.183 Opportunity costs are another
consideration for farmers, particularly when some of the management operations related
to conservation conflict with the timing of other farm management operations.184
• Crop yields. Analysis by SARE identified that for many farmers, implementing cover crops
minimized drought-related losses. According to an analysis of yield data collected in a
national cover crop survey, grain farmers experienced a 3% increase in their corn yield
and a 5% increase in soybeans after five consecutive years of cover crop use. In the
drought year of 2012, farmers reported even greater yield increases when they used cover
crops: nearly 10% in corn and 12% in soybeans.185 Grain farmers in EDF case studies also
described benefits of yield resilience in poor weather years.186 Cover crops also can allow
earlier planting in a wet spring and improve field trafficability.187
Almond farmers in California found yield benefits from mulching, nutrient management
and compost application.188,189 Drainage water management can improve crop yield
resilience by smoothing out water availability in fields.190

“Conservation
agriculture isn’t just
stopping tilling or
planting cover crops
— it’s a complete
systems change. That
systems change requires
a mindset change that
embraces the benefits of
diversity and building
resiliency over time.”
— Justin Knopf,
Knopf Farms, Kansas

Diversification can also have benefits for crops that are currently the focus of specialization,
such as corn. An analysis of long-term crop yield datasets in North America showed that
more diverse rotations increased corn yields over time and across all growing conditions,
including both favorable and unfavorable weather conditions.191
• Farm revenue. While resilient farming practices do not currently receive a premium price
like organic production, there are opportunities for farmers to increase or smooth revenue
associated with these practices. Federal and state cost-share programs are the most
significant source of potential revenue for farmers who are newly adopting conservation
practices.192 Extended crop rotations shield farms from the negative revenue impacts of
fluctuations in market prices and the costs of production.193 Farmers who graze or harvest
products from their cover crops have also been found to consistently make a positive
return on investment.194
In addition, there is a growing number of supply chain sustainability programs that offer
farmers a financial incentive to adopt conservation practices. For example, Unilever and
PepsiCo offer $40 per acre for up to 40 acres to farmers new to using cover crops, or $10
per acre for up to 160 acres or 10% of acres farmed (whichever is larger) to existing cover
crop users.195 There are also numerous efforts to develop markets for ecosystem services
and carbon credits generated by farmers.196,197 As these opportunities expand, there will
be more opportunities for farmers to generate revenue from resilient practices.
• Farmland asset value. Farmland buyers typically consider location, soil type and soil
class. Appraisers seldom place a value on soil health, and there is no standard method to
incorporate the value of healthy soils into farmland appraisal. However, it is intuitive that
farmland that has been managed well, without erosion or nutrient mining, has greater
production value than farmland with degraded soils. While there is anecdotal evidence
that farmland with healthy, well managed soils can receive a premium price, there is little
information currently available on this connection at scale.198
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Farm Finance Report
Farm finance and conservation: How stewardship generates value for farmers, lenders,
insurers and landowners, a 2018 report by Environmental Defense Fund and agriculture
accounting firm K·Coe Isom AgKnowledge, details the financial impacts of conservation
for three Midwestern grain farmers and provides a comparative sample of conservation
adopters and non-adopters. The three farmers profiled adopted a variety of conservation
and precision farming practices and were able to reduce their costs and improve their
soils, which they observed to increase the resilience of their crop yields to adverse
weather events. Their stories and budget information combine to show how they were
able to improve both financial and environmental performance on their farms.

Farm budget analyses of conservation adoption reveal key themes that are essential to
understand the unique financial profile of conservation practices that improve resilience:
1. C
 ost savings come from practice interactions. Resilient agriculture is a management
system — the whole is greater than the sum of its parts, or practices. There are significant
cost savings that can be achieved, but it requires a focus on the interaction between
practices in order to achieve those savings. For example, no-till often requires a different
regime of herbicide use, but integration of cover crops can assist with weed suppression
and provide nutrients back to the crop, which may allow for decreased fertilizer and
chemical application.199 This dynamic can add to the challenge of quantifying benefits,
because costs often occur in one or two budget categories while the benefits occur over
multiple categories.200
2. B
 enefits can take several years to materialize. Practices that build soil health can take
several years (for example, three to five years for cover crops) to generate a financial
benefit. In a cost-benefit analysis of cover crops in California almond orchards,
researchers found long-term financial benefits that could not be quantified in an annual
analysis.201 Adjusting farm management to improve resilience requires a process of trial
and error, recording results and making further adjustments. There are both biochemical
and farmer learning components to this transition. Each farm has its own unique mixture
of soils, water, climate and topography that impact the integration of new crops and
practices.
Farmers often incur transitional risk in the form of reduced yields and exposures to new
types of weeds or pests until the new system can normalize.202 American Farmland Trust
case studies identified significant learning costs to implementing new conservation
practices.203 Recognizing and planning financially for this transition period and taking a
multi-year view of the investment are both critical to success.
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3. R
 isk reduction is a key benefit. The relationship between healthy soils, water
management and crop yield resilience is important, as is the opportunity to reduce
financial risk overall through crop diversification and cost savings. However, it can be
challenging to measure financial benefits that only appear in certain years or under poor
weather conditions. While many farmers have stories of their investments in soil health
paying off in bad weather years,204 it is difficult to proactively incorporate that experience
into a return projection. In addition, while crop diversity helps reduce economic and
production risks due to the “portfolio effect” and helps foster long-term financial
stability,205 extended crop rotations may also cause variability in revenue in the
short-term.

“Without good
numbers, you can’t
have trends and you
can’t understand
where you’ve been,
where you are, and
where you’re going.”

4. S
 trong farm management — including accurate recordkeeping — is essential. Farm
recordkeeping allows farmers to track practice interactions and potential cost savings,
and to effectively manage the many variables involved on each farm to achieve the best
results. However, comprehensive recordkeeping often is not at the top of farmers’
priorities, especially for those under financial stress or who have less capacity around
the farm.
One opportunity to improve recordkeeping and quantification of the financial impacts of
practice adoption is agricultural technology and data collection. While farm data
collection capabilities have expanded drastically over the past decade, there are still
many gaps in farmer access to technology and the ability of farmers to manage and
analyze data.207 There are also integration gaps with key types of software, such as farm
management and financial accounting software.208 Despite these challenges, there are
signs that integration of farm management and financial software is now occurring, with
lenders playing a significant role in the transition. For example, Rabo AgriFinance, a
subsidiary of Rabobank, announced a partnership with farm management software
Conservis focused on co-developing technology to help farmers connect real-time field
and management data with financial results and analysis.209 These software integrations
could allow lenders to better understand the connections between conservation
adoption and farm profitability, risk and resilience at a much more granular level.

— Jim Knuth,
senior vice president of
Farm Credit Services
of America206

At the same time, it is important to note that such software is much more commonly
available to and used by large-scale farmers.210 An exclusive reliance on technologyheavy solutions to understand opportunities to build resilience creates a significant blind
spot in leaving out smaller and more diverse operations, many of which may already be
utilizing more resilient practices. The path forward will require methods to assess the
financial performance and resilience of farms of all types and sizes, and an openness to
learn from a variety of different operations. This will also require clear protections for
farmers in terms of how their data will be used and protected.211 Opportunities to
support farm recordkeeping for farms of all sizes would help overall farm management,
as well as the assessment of resilient practices.212
In summary, the core financial attributes of resilient farming systems are reduced costs and
risk. These benefits are particularly evident when farm budgets are viewed over multiple years.
While some costs increase, in many cases they can be offset by other cost savings and yield
benefits. When farmers are able to attract additional revenue, the financial case is even
stronger. However, despite the long-term benefits, the transition period may deter many
farmers from adopting these practices — especially in economically challenging times.
For a resource list on farm budget analyses of conservation adoption, see Appendix B.
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Disconnects between current loan offerings and resilient agriculture
There are several ways in which current loan offerings do not align with the financial attributes
of resilient farming practices, and therefore create challenges for farmer clients that use or are
considering adopting more resilient practices, including:
• Information gaps. First, there is less data available to lenders on the return proposition of
resilient practices than conventional farming practices, and many lenders are unaware of
the data that does exist. This information gap disadvantages both farmers and lenders in
developing reasonable projections of the financial impacts of the transition to resilient
practices. Continued efforts to create locally relevant analyses of the finances of farms that
use resilient practices can help fill that gap, as can lender efforts to educate themselves on
the information that is available (see Appendix B for a resource list).
• Short-term focus. The annual nature of many crop cycles and associated business
practices, including annual operating loans, compel farmers and their financial partners
to focus on short-term cash flow rather than longer-term profitability and value.213 This
has the potential to create significant blind spots. For example, soil degradation or mining
for nutrients can produce high yields in the short term, but over the long term such
practices undermine crop productivity and the value of the land asset.214 Similarly, excess
water consumption for irrigation can lead to future water scarcity and the risk of crop
failure.215 Lastly, extended crop rotations may also cause variability in revenue in the short
term, but greater stability over the long-term.216 With risk and loan assessment conducted
on a single-year basis, short-term risk is given more weight than long-term stability.217

If success is only
defined as the
farmer’s ability to
repay his or her
annual operating loan,
farmers and lenders
will miss opportunities
to reduce risk and
maximize long-term
profitability.

• Loan terms do not value resilience. While farmers who use crop insurance are able to
access significantly better loan terms, farmers who utilize a production-system risk
reduction strategy receive little or no benefits. In addition, lenders do not provide shortterm accommodations in loan terms for farmers who are transitioning to more resilient
practices. Some lenders contend that if farmers increase their financial health and stability
by using resilient practices, ultimately their lending terms will improve along with the
farm’s improved financial performance. However, this is a lagging indicator and does not
support farmers in navigating the transition so that they can arrive at the better outcome.
Farmers face an additional barrier to conservation adoption when they cannot partner
with their lenders to plan for the transition period and take a multi-year view of
conservation investments.
Agricultural lenders in the U.S. do not currently collect financial data specific to resilient
practices, incorporate the risk-reduction potential of resilient farming practices into their risk
ratings, or design programs or products to support farmers in managing the transition to
practices that improve resilience. Some in the lending sector may ask why such changes are
needed when many farmers are currently able to finance conservation expenses using existing
lending products. While this is true, it is also true that existing products were developed with
conventional farming practices in mind, and are not designed to support farmers in
overcoming the unique financial characteristics of the adoption of resilient farming practices.
As such, this places the onus of navigating the existing loan products and structures on the
farmer who desires to increase resilience. This disconnect creates a structural disincentive to
change, and contributes to persistent low adoption levels. Ultimately, this results in suboptimal outcomes both for farmers and for lenders seeking the best risk-adjusted return.
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On the other hand, there are market opportunities for lenders who engage with their farmer
clients who are interested in resilient practices and seek to meet their needs. There are several
examples of existing lender initiatives and programs that can inform efforts to develop
programming or products that support farmer adoption of resilient farming practices.

Existing lender initiatives can inform efforts to build resilience
The following examples are useful in understanding the ways in which lenders can expand or
adjust their existing loan offerings to meet farmer client needs.

Young, beginning and small farmer programs
Farm Credit, as well as several commercial lenders, have developed programs to support
young, beginning and small (YBS) farmers and ranchers. This market segment may be
considered risky or have insufficient collateral, equity or working capital to get a traditional
agricultural loan.218 However, most agricultural lenders recognize the importance of
supporting YBS farmers to maintain a vibrant farming population into the future.
In the case of Farm Credit, Section 4.19 of the Farm Credit Act requires credit associations to
establish programs for furnishing “sound and constructive credit and related services to young,
beginning, and small farmers and ranchers.” The YBS regulation, which implements the Act’s
YBS provision, requires minimum components to successfully fulfill the YBS mission. Farm
Credit’s Bookletter 040 provides guidance on how Farm Credit associations can implement this
requirement, including the following provisions:
• Credit enhancements for YBS farmers. Credit enhancements could include applying
more flexible interest rates or fees, underwriting standards, and collateral requirements on
such loans, as well as obtaining guarantees, such as Farm Service Agency guarantees.
• Setting aside capital for the YBS mission. Institutions should consider setting aside
capital that they are willing to put at risk to support programs that meet the credit needs
of these YBS farmers.
• Sharing best practices. This sharing of best practices is important to ensure that the Farm
Credit System as a whole provides all YBS farmers the credit they need to begin, grow or
remain in agricultural production.219
In addition to these benefits, some Farm Credit YBS programs also offer financial planning
assistance to their clients to qualify for the credit enhancements.220 Other agricultural lenders
also have programs to target beginning farmers, such as Rabo AgriFinance’s Rising Stars
program, which provides advantages in pricing and structure for young and beginning farmers,
and provides opportunities for learning and networking.221 The Farm Service Agency also
targets loans or reserves funds for farmers defined as “socially disadvantaged” due to their race,
gender and/or ethnicity, in part through a microloan program.222,223

Conservation loan programs
The Farm Service Agency administers a conservation loan program, which makes loans
available through agricultural lenders (e.g. Farm Credit or commercial lenders) that participate
in the Farm Service Agency’s guaranteed loan program. Conservation loans are made to eligible
borrowers to cover the costs of qualified conservation projects. A conservation project is
“qualified” for a loan if it is included in a conservation plan that is approved by USDA’s Natural
Resources Conservation Service.224
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Currently, farmers are only able to obtain guaranteed conservation loans from a commercial
lender, and these loans are capped at $1.75 million. While the farm bill authorizes both direct
and guaranteed loans, in recent years Congress has only provided funding for guaranteed
loans. Since 2008, the Farm Service Agency has provided more than $16 million in loan funding
to farmers through its direct conservation loan program and guaranteed more than $3.5
million in additional loan capital. This translates to over 230 loans made to farmers and
ranchers to help them finance conservation efforts on their farms.225 Given the small volume of
loans made under this program, further assessment is warranted to better understand its
current uses and how this program or similar programs could enhance their reach.

Transition products
Several new lending products have been launched recently to address the three-year transition
period to USDA’s organic certification and the premium prices that accompany that
certification. Announced in 2019, Rabobank’s organic transition product, developed in
partnership with Pipeline Foods, includes a financial framework that gives farmers the
flexibility to receive the capital needed for upfront costs associated with changing production
practices. Farmers then schedule repayments when they receive the additional revenue from
selling certified organic goods. Rabobank developed the product in collaboration with Pipeline
Foods, a supply chain solutions company focused exclusively on organic, non-GMO and
regenerative food and feed.226 Pipeline offers offtake agreements for farmers’ organic grain
along with other support through the transition period, which gives both the farmer and
Rabobank more confidence in navigating the organic transition.227
Another example of an organic bridge loan was developed by Compeer Financial, a Farm
Credit cooperative based in the Upper Midwest. With Compeer’s organic bridge loan, clients
only pay interest on their loan for the first two to three years, with a declining balance
operating loan while they are working toward organic certification. The loan converts to a
standard five-year intermediate term loan with fully amortized principal and interest payments
after the farmer achieves organic certification.228

Innovative agriculture finance in Brazil
In Brazil, one of the largest global soy producers along with the U.S., several preferential lending products have been
developed to support farmers in adopting sustainable practices. The public credit system includes a multi-billion dollar
“low-carbon agriculture program” which offers below-market interest rates, multi-year loans, and grace periods for
farmers who adopt low-carbon practices such as recovery of degraded pasture, farm-livestock integration and no-till
planting.
Traders and input companies, along with banks, are the primary lenders to Brazilian farmers for their annual crop
finance needs. These private lenders have recently developed long-term lending products for farmers who expand
agricultural production without deforestation. For example, Bunge, Santander and The Nature Conservancy created a
$50 million lending program to acquire and convert land from pasture to soy production with no deforestation, with
lengths of up to 10 years — well beyond the typical annual lending term of farm loans in Brazil. Dreyfus has offered a
similar product, and several other traders and input companies are planning to launch similar products by 2021.
Sources: Lopes, Desiree, & Lowery, Sarah. (2015, November.) Rural Credit in Brazil: Challenges and Opportunities for Promoting Sustainable Agriculture. Retrieved from: https://www.forest-trends.org/wp-content/uploads/imported/ft-mapping-rural-credit-in-brazil_v19_final-rev-pdf.pdf. Parker,
Mario & Freitas, Tatiana. (2018, August 29.) Crop giant out to save Brazil’s savannas from soy takeover. Bloomberg. Retrieved from: https://www.bloomberg.com/news/articles/2018-08-29/crop-giant-sets-out-to-save-brazil-s-savannas-from-soy-takeover.
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Lessons for financing resilient agriculture
The examples in the previous section, combined with extensive discussion and collaboration
with agricultural lenders, offer several lessons that can help guide lender efforts to finance
resilient agriculture. These lessons are also useful for the broader universe of organizations and
companies that hope to collaborate with agricultural lenders in the development of lending
programs and products.
• Lesson 1: Understand the financial benefits of and barriers to resilient agricultural
practices. First, lenders should better understand the benefits of resilient agriculture so
that they can effectively serve their current borrowers and not let unfamiliarity with
conservation practices discourage farmers or increase barriers to lending. Second, lenders
should improve their understanding of the return profile of transitions to resilient
agriculture, including the benefits, barriers and the transition timeframe in order to
identify farmer needs or market gaps that could be addressed with new or modified loan
products. Agricultural lenders do not currently collect information from farmer clients
that gives them the level of detail needed to assess this, but organizations working to
quantify the financial impact of conservation adoption on farm budgets can provide
useful information on the type and magnitude of potential costs, savings and crop yield
impacts (See Appendix B for resources). Lenders can collaborate with those organizations
to provide feedback on the type of information needed to inform their decision-making.
• Lesson 2: Design loan structures and requirements to correspond with the financial
characteristics of the resilience practice(s). Lenders may select a subset of resilient
farming practices particularly suited to their region or desired by local farmers. Based on
their understanding of the financial shift that is taking place (e.g., any upfront costs or
yield impacts, how cost savings and yield benefits occur over time), they should consider
how to adjust the requirements of the loan to accommodate those expected changes. For
example, lenders could consider modifying the length of the loan or utilizing a longer
planning horizon with streamlined loan renewals, relaxing some credit standards in the
first few years of the transition or reducing the interest rate to encourage farmer uptake.
The organic transition products exemplify this, as lenders gathered information on
farmers’ experience with the costs and risks in the three-year transition period, and could
also project the increased earnings from premium organic prices after the transition. This
allowed them to match the product offering to the financial profile of the farm
management change.
• Lesson 3: Loan support may be needed to launch initial products and should be used to
prove the financial case. If it is difficult to make a loan product acceptable for the lender
and meet the needs of the farmer at the outset due to insufficient data on the return
proposition, then loan support can be used to bridge the gap. Loan support is when a
partner (corporate partner, investor, philanthropic or public source) provides additional
financial risk-sharing to make the overall loan package work for both the lender and the
farmer. An important role for loan support is to support sufficient data collection in a
product pilot phase in order to prove the financial hypothesis for the product to stand on
its own. Loan support can take many different forms. Figure 6 on the next page
summarizes several common structures.
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Figure 6: Common loan support structures229
Loan support type
Full guarantee

Description
• Full guarantee of loan repayment.

Example
• $50 MM guarantee.
• Loan offered by bank at borrowing rate of
entity providing guarantee.

Partial guarantee

• Guarantee of a portion of loan
principal and interest, such as first
loss guarantee for up to 20% of the

• Guarantee of the first $10 MM of losses.
• Loans offered at lower rate than commercial
terms.

initial losses.
Subordinated loan

• A loan where the principal and

- $40 MM in senior loans (paid first).

loan is paid.

- $10 MM sub. loans (paid after senior)

• Can also offer lower interest rates
than the senior loan.
Interest buy-down

• Two “tranches”:

interest are paid only after the senior

• Payments made to a bank to reduce
the interest rate of a loan to farmers.

at low rate (e.g. 2%).
• “Blended” rate reduced to farmer.
• Payments to bank equivalent to 2% interest
(e.g. $1 million for one-year on $50 MM in
loans).
• Bank reduces interest rate to farmer by 2%.

Offtake agreement

•Buyer contract to purchase

• Buyer enters offtake agreement with farmer.

production:

• Term of agreement matches loan term.

- Can be one year or multi-year.

• Bank feels more secure and offers improved

- Price can fluctuate with market.

lending rate to the farmer.

- Direct or through an intermediary.

• Lesson 4: Collect data on financial and environmental performance to show results,
fine-tune loans and adjust credit rating processes. While external financial support may
be necessary to launch new or modified loan programs for resilient agriculture, such
support should be utilized to test a loan product that can ultimately stand on its own from
a financial standpoint. For this to occur, data collection on both the financial and
environmental performance of the farm and the loan is essential. This is another area
where collaboration can prove useful to the lender, whether it is with an environmental or
agricultural organization that can advise on appropriate environmental metrics, or an
agriculture technology provider that can assist in data collection and analysis. This data
can enable a positive feedback loop for continuous improvement, both for individual
farmers as well as the lenders’ overall view of its portfolio and products. As lenders build a
knowledge base from empirical data around resilient practices and results, they can
modify credit rating processes to incorporate this data. Ultimately, the objective is to
accurately demonstrate the value of resilient farming practices and integrate these results
into lender policies and pricing for farmers who implement practices that build resilience
in their operations.
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Agricultural lending associations
Agricultural lending associations can serve as important partners in identifying
appropriate tools and resources for lenders. Associations include:
• Farm Credit Council https://farmcredit.com/farm-credit-council
• American Bankers Association https://www.aba.com/banking-topics/commercialbanking/agricultural-banking
• Independent Community Bankers of America https://www.icba.org/
• National Rural Lenders Association http://nrla-usda.org/

• Lesson 5: Consider other forms of support farmers may need to ensure successful
practice adoption — and avoid creating new burdens. Additional support could take the
form of financial arrangements, such as grain offtake agreements or cost-share for
conservation expenses, or educational support, such as agronomic advice on how to
incorporate new practices into farms’ existing management systems. Some of these forms
of support can be offered by lenders, while others may need to be part of a broader
program with partners. For example, while some degree of trial and error will nearly
always be required to integrate new practices into a farming operation, technical
assistance and education can support farmers in moving up the learning curve. In
addition, creating a financial plan for the transition can help both parties set realistic
expectations and then continue to check in on whether changes to the farm’s finances are
occurring as planned. Finally, for a new or modified lending product to be used, it should
avoid creating burdensome new requirements for farmers and should have terms that are
competitive with other offerings in the market.
There are substantial opportunities for agricultural lenders to support their farmer clients in
building the resilience of their farms. At scale, this could also reduce climate risk to the
agricultural lending sector. A proactive approach to managing climate risk includes both
programs designed to support farmer adoption of resilient practices, as well as comprehensive
climate risk planning, such as scenario analyses and stress testing by lending institutions. It is
the combination of these two approaches — supporting agriculture to become more resilient,
while assessing and mitigating climate risk at the lending institution level — that will be
required to successfully navigate the challenges posed to agriculture and agricultural lending
institutions by climate change.
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Recommendations for financing
resilient agriculture
The following recommendations are for agricultural lenders and lending institutions to assess
their exposure to climate risk and seek to mitigate that risk by supporting increased resilience
among their farmer clients. The first recommendation is targeted to lending institutions,
because climate risk analysis needs buy-in from senior leadership and should provide a holistic
view of risk for the lending institution. For smaller lenders that do not have the capacity to
undertake climate risk analysis on their own, the recommendation for lending institutions
could be accomplished through collaboration with other lenders or with external support. The
second and third recommendations are for farmer-facing lenders. While support from
leadership is still needed, it is critical that those recommendations are implemented in the
context of lender and farmer relationships.

1. Assess climate risk at the lending institution level.
• Get up to speed on best practices for climate risk assessment for agricultural lenders.
This could include partnering with institutions leading in climate-risk management and
supporting efforts to develop climate risk datasets and tools to effectively quantify climate
risks to agricultural lending institutions.
• Assess the exposure and implications of climate-related risks for lending portfolios. For
example, large lending institutions and the Farm Credit System should pilot climate stress
testing, and a climate stress testing pilot program should be considered for groups of
smaller agricultural lenders.
• Integrate climate risk assessment into lending institution structures. This should
include developing strong climate risk governance by assigning the responsibility to
senior management and the board, and building internal capacity through strategic
planning, organizational structure and additional resourcing.
• Integrate climate risk assessment into lending institution risk management
frameworks and processes. This should include integration of climate risk management
to existing risk management practices, policies, capital allocations, portfolio monitoring
and reporting. As climate risk assessments are translated into strategy and decisionmaking, include a screen for equity to make sure that small farmers or farmers of color are
not disproportionately disadvantaged by climate risk mitigation plans.

2. Understand the role of resilient agriculture in managing
climate risk.
• Understand relevant climate risks and resilience strategies for farmer clients. This
should include climate change impacts and predictions by region, the types of risks most
likely to impact clients (e.g., water scarcity, flooding, drought, etc.), and the actions
farmers in the region can take to build resilience to those risks (e.g., improving soil health,
installing efficient irrigation, switching crops, etc.).
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• Become familiar with locally relevant assessments of the financial impacts of
conservation adoption. This should include learning about strategies to minimize costs
and maximize benefits of conservation adoption. Lenders should consider collaborating
with organizations working to quantify the financial impacts of conservation adoption,
and sharing the lender perspective on the data needed to support modified lending
programs, policies or products.
• Use lender relationships and capabilities to improve financial assessment of resilience
strategies. Lenders could also use banking system database capabilities to build
comparative assessments of producer financial performance based on the adoption of
resilient farming practices and management systems, and collaborate with farmer clients
who have adopted resilient practices or management systems to examine the relationship
between those changes and their long-term profitability and risk.
• Identify data blind spots, including for small farmers and farmers of color. Identify
methods to assess and learn from the financial performance and resilience of farms of all
types and sizes.

3. D
 esign lending programs or products that support farmers in
building climate resilience.
• Develop lending programs that are designed to support farmers who adopt farming
practices that increase resilience. Offer lending programs or products with features that
are tailored to meet the needs of farmers who are transitioning to these practices. For
example, a transition product for the adoption of soil health practices could offer
underwriting or interest rate benefits in the first few years of adoption. Other potential
attributes could include financial assistance for budget planning, as well as technical
assistance to support farmers in the transition to new practices. In addition to new,
standalone programs, a focus on resilient farming practices could be integrated to existing
YBS programs.
• Incorporate data on the benefits of resilient farming practices to credit rating
processes. Utilize lending program for resilient agriculture to collect data that can be
incorportated into credit review in order to accurately value the risk reduction benefits of
resilient farming systems. Include the adoption of resilient practices and management
systems as a more explicit consideration among the Five C’s of Credit.
• Consider the financing needs of farmers who are historically underserved by
agricultural credit. In any new program or product for resilient agriculture, assess
opportunities to improve access to loans for small farmers and farmers of color. Consider
low-interest loans and microloans, as well as loans not requiring collateral or other
alternative financing options.
• Explore lending solutions that can support both farmers and food companies. For
lending institutions that have both farmer and corporate supply chain clients, develop
lending solutions that can support corporate clients in achieving sustainability goals while
simultaneously offering farmer clients opportunities to enhance the resilience of their
operations.
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Conclusion
Improving climate resilience is essential to protect U.S. agriculture’s long-term productivity and
profitability. As finance providers, agricultural lenders have an important role to play in this
transition. In assessing and mitigating the risks of climate change to their own businesses,
lenders also have the opportunity to serve their farmer clients in new ways and optimize their
own risk-adjusted returns.
Agricultural resilience can deliver measurable economic value in terms of cost-savings and risk
reduction to farmers and their lenders. This value must be recognized, assessed and
incorporated into lending decision-making and products. By offering loans designed to help
farmers navigate the transition to build soil health, manage water efficiently and diversify crop
production, lenders can improve the financial stability of their clients and lending portfolios. By
incorporating data on the financial performance of resilient agriculture into risk assessment,
lenders can improve the accuracy of their risk assessment processes and mitigate their overall
climate risk.
Farmers and agricultural lenders across the U.S. are facing immense pressure from multiple
different sources. In the face of such challenges, it is even more important to proactively address
those risks that can be mitigated. This report provides a path forward for lenders to mitigate
climate risks and finance resilient agriculture. Our hope is that it is useful to all those who are
invested in the future of U.S. farms.
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Appendix A:
Resource list on climate risk
assessment for financial institutions
Climate Financial Risk Forum. 2020. Climate Financial Risk Forum Guide 2020. Accessed at:
https://www.fca.org.uk/publication/corporate/climate-financial-risk-forum-guide-2020-summary.pdf
European Banking Authority. 2019.
EBA publishes 2020 EU-wide stress test templates after testing them with banks. Accessed at:
https://eba.europa.eu/eba-publishes-2020-eu-wide-stress-test-templates-after-testing-them-banks
Federal Deposit Insurance Corporation. 2012. Stress testing credit risk at community banks. Accessed at:
https://www.ifc.org/wps/wcm/connect/fe18be47-a0cc-4b5d-a134-078a995ce8bd/ClimateRisk_
FinancialInstitutions.pdf?MOD=AJPERES&CVID=n48iBMz
International Finance Corporation. Climate Risk and Financial Institutions: Challenges and opportunities.
Accessed at: https://www.ifc.org/wps/wcm/connect/fe18be47-a0cc-4b5d-a134-078a995ce8bd/ClimateRisk_
FinancialInstitutions.pdf?MOD=AJPERES&CVID=n48iBMz
McKinsey & Company. Eceiza, J., Harreis, H., Härtl, D., Viscardi, S. 2020. Banking imperatives for
managing climate risk. Accessed at: https://www.mckinsey.com/business-functions/risk/our-insights/
banking-imperatives-for-managing-climate-risk
Network for Greening the Financial System. 2020. NGFS climate scenarios.
Accessed at: https://www.ngfs.net/en/publications/ngfs-climate-scenarios
Standard and Poors (S&P). 2019. Navigating the ESG Risk Atlas. Accessed at:
https://www.spglobal.com/en/research-insights/articles/navigating-the-esg-risk-atlas
Task Force on Climate-Related Financial Disclosures. 2017. Implementing the
Recommendations of the Task Force on Climate-related Financial Disclosures. Accessed at:
https://www.fsb-tcfd.org/wp-content/uploads/2017/12/FINAL-TCFD-Annex-Amended-121517.pdf
• Supplemental Guidance for the Financial Sector: https://www.tcfdhub.org/Downloads/pdfs/E20%20
More%20information%20on%20supplemental%20guidance%20for%20the%20financial%20sector.pdf
United Nations Environment Program Finance Initiative. Pilot project on implementing the TCFD
recommendations for banks: https://www.unepfi.org/banking/tcfd/
• Extending our horizons: Assessing credit risk and opportunity in a changing climate:
https://www.unepfi.org/news/themes/climate-change/extending-our-horizons/
• Navigating a New Climate: Assessing Credit Risk and Opportunity in a changing climate:
https://www.unepfi.org/publications/banking-publications/navigating
-a-new-climate-assessing-credit-risk-and-opportunity-in-a-changing-climate/
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Appendix B:
Resource list on farm budget
analyses of conservation adoption
American Farmland Trust. 2020. “Quantifying Economic and Environmental Benefits of Soil Health.”
https://farmland.org/project/quantifying-economic-and-environmental-benefits-of-soil-health/
Datu Research. Upper Mississippi River Basin. https://www.daturesearch.com/upper-mississippi-river-basin/
Environmental Defense Fund & KCoe Isom. 2018. “Farm finance and conservation: how stewardship
generates value for farmers, lenders, insurers and landowners.”
https://www.edf.org/ecosystems/how-farm-conservation-can-generate-financial-value
The Fertilizer Institute. 4R Farming.org. Case studies. https://www.4rfarming.org/case-studies/
Iowa Soybean Association. 2019. “Estimation of financial implications resulting from the
implementation of farm conservation practices.
https://www.iasoybeans.com/upl/downloads/library/Conservation_Profitabiltiy_White_Paper.pdf
Iowa State University. Plastina, A., Liu, F., Sawadgo, W., Miguez, F. E., Carlson, S. 2018.
Partial budgets for cover crops in Midwest row crop farming. https://lib.dr.iastate.edu/econ_las_pubs/621/
USDA NRCS. Technical resources: Data & Analysis.
https://www.nrcs.usda.gov/wps/portal/nrcs/main/national/technical/econ/data/
Precision Conservation Management. 2019. “The Business Case for Conservation: Cost-Benefit Analysis of
Conservation Practices.” https://www.precisionconservation.org/wp-content/uploads/2019/12/Illinois-CornPCM-Booklet_single-pages_no-bleed_hires.pdf
Sustainable Agriculture Research and Education (SARE). 2019. Cover Crop Economics: Opportunities to
improve your bottom line in row crops.
https://www.sare.org/Learning-Center/Bulletins/Cover-Crop-Economics
Soil Health Partnership. Benefits of cover crops: Mike Buis, Indiana.
https://www.soilhealthpartnership.org/shp-business-cases/
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