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Executi ve Sunmary

The I ntergovernnental Panel on Cinmate Change, an
i nternational advisory group consisting of 2,500 of the
worl d's | eading climate change experts, recently stated that
"t he bal ance of evidence suggests that there is a
di scerni bl e human i nfluence on global climte."” Their study
found that the average global tenperature has increased 0.5
to 1 degrees Fahrenheit over the past century, and is
expected to increase 2 to 6.5 degrees Fahrenheit over the
next century.' These increases are believed to be due to
em ssions of gases that trap heat in the atnosphere,
creating a greenhouse effect. The nobst preval ent of these
gases i s carbon dioxide, which is emtted whenever fossi
fuel s are burned.

Most of the energy sector has resisted addressing
climate change. A coalition of fossil fuel-intensive
corporations questions the validity of the scientific
evi dence for clinmate change and opposes efforts, such as the
Kyoto Protocol, to limt greenhouse gas (GHG em ssions.
Sonme in the agricultural comunity join themin opposition,
for fear that new taxes on fossil fuels would increase the
cost of gasoline, electricity, fertilizers, and other farm
inputs, while hurting U S. conpetitiveness in gl obal
mar kets. Agriculture is responsible for 7% of total U S
greenhouse gas enissions.' Large industrial farning
operations are heavily dependent on cheap energy to provide
commercial fertilizers, inexpensive fossil fuels, and | ow
heating and cooling costs. The use of fossil fuels in the
transportation and processing of food, although not included
as part of agriculture's GHG em ssions, is another
significant source.

Any increase in input costs is a significant concern
for the farm ng community. But efforts to reduce GHG
em ssions can al so provide nmany new opportunities. Cinmate
change mtigation will result in many ancillary benefits,
i ncludi ng greater valuation of environnental services
provi ded by agriculture as well as the regeneration of rural
comunities. Sone of the expected positive inpacts from
climate change mtigation efforts such as the Kyoto Protocol
i ncl ude:



Creating a New I nconme Source for Farners through Carbon
Sequestration. One of the sinplest and nost imed ate
ways to reduce GHG concentrations in the atnosphere is
to pronote carbon sequestration in agricultural soils.
Practices such as conservation tillage accel erate

nat ural processes that take carbon fromthe atnosphere
and return it to the soil. The credit for the
sequestered carbon nmay then be traded to industries
that emt fossil fuel, thereby providing a new incone
source for the farnmer. National farm policy could al so
be structured to provide incentives for these
practices.

Devel opi ng New Markets for Bi omass and Renewabl e
Energies. Increased costs for fossil fuels wll

accel erate demand for renewabl e energies. New markets
are expected to devel op for biomass fuels, increasing
the demand for corn, alfalfa, sw tchgrass, and other
crops. Furthernore, wind turbines, which are rapidly
bei ng constructed in states |like California and

M nnesota, are frequently sited on agricultural |ands,
providing farnmers with another inconme source.

Providing Alternatives to Industrial Agriculture. For
the past 50 years, U.S. agriculture has undergone a
dramatic industrialization process that has resulted in
fewer farms, an oversupply of crops, and eroding crop
prices. Cheap fossil fuels have replaced farner

know edge and ingenuity, resulting in agriculture

dom nated by huge farnms. Addressing climte change and
reducing reliance on fossil fuels will help foster
farm ng practices that increase the nunber of farners,
di versify crops, and maintain rural communities.

Reconnecting Farmers with Local Markets. Rapid

gl obal i zati on and reduced transportation costs have

resulted in increased agricultural specialization.

Thi s has produced strange nmarket connections—the

M dwest grain farmer has greater concern for Chinese

food consunption than for |ocal food needs. As a

result, farmers are vul nerable to econom c vagaries

t hroughout the world, and events |ike the 1998 Asi an

econom ¢ downturn can directly inpact U S. farmincone.

Furthernore, the U S. now inports a variety of foods

that were once grown here. These gl obal dependencies
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are facilitated by policies that do not recognize the
true costs of transportation and carbon di oxi de

em ssions. As we learn to properly value these costs,
US farmers will develop a conparative advantage in
reaching U. S. consuners, the |argest market for many
agricultural products.

V. Reducing the Inpacts of Cimte Change on Agriculture.
Climate change could potentially inpact tenperature,
wat er supplies, weed and insect vectors, and a host of
other factors. Farnmers will have to cope with an
i ncreased frequency and severity of droughts and
floods, utilize nore pest controls, and nmanage nore
variability in crop prices and production. It is in
farmers' best interest to mnimze these inpacts.

I nstead of refuting the science that signals climte
change and stalling climte change negotiations, nmenbers of
the agricultural comunity should support farm organizations
that negotiate with environnentalists, industry, and policy
makers to produce policies beneficial to agricultural
interests. This paper assesses sone of these opportunities
and presents policy recomrendati ons.



Background on C i mat e Change
Negot i ati ons

Climate change negotiations were initiated in 1990 by
the Second Wrld Cimate Conference. Over 130 nations were
represented, and the Conference's declaration stated that
changes in global climte were a “ conmon concern of
humanki nd,” and that different countries would necessarily
have different |evels of responsibility toward mtigation."
Wil e the Conference yielded no franework for action, it did
| ay the foundation for the adoption of the Franmework
Convention on dimte Change (FCCC), which was negotiated in
time for the 1992 United Nations Conference on Environnment
and Devel opnent, known as the Earth Sunmt.

The FCCC recogni zed the problem of clinmate change and
spelled out the first steps for action. Specifically, it
instituted a reporting structure, whereby signatory nations
woul d be responsible for reporting GHG em ssi ons, providing
technol ogy transfer to devel oping nations, and taking
initial steps to limt future GHG enissions to 1990 | evels.'
Yet despite these acconplishnments, the UNFCCC was nerely a
framework for action rather than a specific outline of
emssions limts or methods to achieve the limts.

\

The Kyoto Protocol added depth to the original FCCC
Signed in Decenber of 1997, the Protocol added better-
defined em ssions standards, firmy outlined the
responsi bilities of devel oped nations, and presented
strategies for GHG reduction, including sustainable
devel opnment, tradable em ssions permts, and the devel opnent
of carbon “ sinks” .”" Under the Protocol, the US. is to
reduce GHG em ssions to 7% bel ow 1990 | evel s by the years
2008-2012. Wiile the Protocol has yet to be ratified by the
United States and many ot her nations, the effects of
ratification and conpliance will be dramati c—significant
reductions in GIG em ssions and a likely increase in
resource prices, particularly energy.

Farners are concerned about the Protocol’s inpact on
i nput supplies to farners. Energy (fuel and electricity)
and fertilizers, both of which result in GHG em ssions,
accounted for 16% and 29% of U.S. corn farmers’ total input
costs in 1998, respectively.” Countering this liability is
a potential advantageous aspect of the Protocol, the



est abl i shnent of carbon "sinks." Plant growth captures
carbon di oxi de fromthe atnosphere and converts it to

bi omass and soil carbon. Certain agricultural and forestry
practices can accel erate the sequestration of carbon in the
soil and terrestrial ecosystens, thereby offsetting carbon
di oxi de em ssions el sewhere. Protocol negotiators are
considering the possibility of |andowners receiving carbon
"credits" for these practices, which could then be sold to
carbon dioxide emtters. The U S. Departnent of Energy
estimates that for the U S. to reduce denmand sufficiently to
neet Kyoto obligations, carbon will need to be val ued at
$348 per netric ton."' This could result in a 53%increase
in fuel prices, but it mght also provide a lucrative carbon
mar ket for farnmers and ot hers who sequester carbon.

A second concern to agricultural interests is how the
Protocol wll affect conpetitiveness in international grain
markets. Wiile the Protocol calls for a significant
reduction in U S GHG em ssions, many U. S. conpetitors in
these world markets are designated as devel opi ng countries
and do not have mandated em ssion restrictions. However,
many of these countries also have significantly higher fuel
prices. Higher U S. fuel costs, instead of creating a
greater disparity, wuld actually create a nore equitable
bal ance, when viewed on a gl obal scale. Second, the trend
for U S exports of corn, soybeans, and wheat has been fl at
or negative since 1980."" Brazil and Argentina have been
able to capture new markets because their |and val ues and
| abor costs are considerably | ess than those in the U S
I nstead of conpeting with these countries to becone the
| owest - cost producer of cheap grains, U S. farners nay be
better served by capturing val ue-added opportunities in the
U.S., including the value of carbon sequestration.

Creating a New I ncone Source for
Farners Through Carbon
Sequestration

In addition to carbon em ssions fromfossil fuel use,
agriculture has emtted carbon dioxide through the till age

of soil. Undisturbed prairies, forests, and wetl ands hol d
an enornous anount of carbon, both aboveground in plant
bi omass, and within the soil. Wen these |ands are

converted to agricultural use, nost of the carbon in the



bi omass is lost to the atnosphere. Additionally, whenever
soil is tilled, soil carbon is converted to carbon dioxide.
Over the past century, agricultural soils have been a
significant source of carbon dioxide emssions. Soils in
the central U S. corn belt presently contain only about 61%
of the carbon that the soil once contained under native
vegetation.'™ The continued soil disturbances that result
fromtillage not only rel ease carbon dioxide, they prevent
pl ant and animal matter from deconposi ng and repl eni shing
the m ssing carbon. This leads to highly erodible, poor
quality soil

Yet farnmers do have options to reduce carbon |oss.
Conservation tillage—practices that |eave plant residue on
the field rather than plow it under—allow carbon to build
in soils instead of being released into the atnosphere. As
carbon increases, soil quality inproves as nutrients and
water are better retained, and earthworns thrive. Rainfal
hel d by the soil percolates slowy into groundwater aquifers
rather than running off into surface waters. Soil erosion
is reduced by 50% or nore, thereby inproving water quality.”
Conservation tillage also requires |l ess tractor work,
reduci ng gasol i ne use.

Many farnmers already recogni ze the agricultural and
envi ronnmental benefits of increasing soil carbon.
National ly, about 37% of U S. cropland is under conservation
tillage.” However, these practices can tenporarily increase
financial risk, and the adoption of conservation tillage in
many northern climates has stagnated due to these econonic
concerns. Reducing tillage requires the farner to
i ncor porate new managenent skills and gain know edge on how
to address pest problens w thout relying on the plow
Second, farmers in climates with short grow ng seasons are
concerned about soil tenperatures. Plowng a field in the
spring allows the soil to warmnore quickly, allow ng the
farmer to plant slightly earlier. In northern climates, any
delay in planting puts the farmer at risk of reduced yield.

For wi despread adoption of conservation till age,
farmers will need incentives or insurance to overcone these
risks. The cunul ative potential for U S. cropland to
sequester carbon through conservation tillage is enornous —
up to 107 mllion netric tons according to a recent report,
whi ch constitutes about 4% of total U.S. GHG em ssions.
Most farmers have found that conservation tillage can be
incorporated with no loss of yield. O course, offsetting



4% of fossil fuel emssions is only one piece of the puzzle
and does not address the |arger tasks ahead such as
pronoti ng energy conservation and increasing the use of
alternative energy sources. Yet, conpared to reductions in
fossil fuel emssions fromutilities, the speed at which
these practices can be incorporated provides sonme policy
advant ages.

Several policy options are available to pronote
conservation tillage. The devel opnent of a carbon market
has received the nost attention. Several Canadi an power
utilities have created a coalition, GEMCo, which is actively
seeking to formagreenents with farners using carbon-
sequestering practices. GEMCo has agreed to pay a group of
lowa farnmers for carbon credits. Farnmers can produce these
carbon credits by incorporating specific practices, such as
no-till, or using manure instead of commercial fertilizers.
Several other organizations, including a conpany founded by
the originator of the sulfur dioxide trading schene, are
al so advocating for the devel opment of this market.

The wildcard in the devel opnment of a carbon market is
the price of carbon. A denmand does not currently exist to
produce a reliable market value. Several different trading
schenes may result from negotiations surroundi ng the Kyoto
Protocol. Wiich, if any, carbon-sequestering practices are
recogni zed by the Kyoto Protocol wll determne farners
participation in carbon markets. The extent of trading that
will be allowed is also a key factor. Options include
trading internationally, limting trading to devel oped
countries, permtting trade only within national boundaries,
or a conbi nation of these approaches. A USDA study on
carbon trading estimated that the price of carbon could
range from$14 to $200 per netric ton, based on the |evel of
tradi ng al | owed. "

The price of carbon will have a | arge inpact on whet her
or not nore farners adopt conservation tillage. Many
farmers are already incorporating conservation till age
practices and woul d be happy to participate regardl ess of
the carbon price. However, the mgjority of farners do not
utilize conservation tillage, and may need a consi derabl e
i ncentive to purchase new equi pnent and devel op new
managenent skills. Several farmers have nentioned that they
believe a mnimumincentive of $10 per acre would be
required for accel erated adoption of conservation tillage.

G ven that many soil scientists estimate that no-till can
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sequester about 0.2 netric tons per acre, that would
necessitate a carbon price of $50 per nmetric ton.™’

Model s exi st for governnents to exercise their
responsibility for environnental protection, but they nust
be adapted. The |argest and nost successful governnent
conservati on program has been the set-aside of cropland
t hrough the Conservation Reserve Program (CRP). CRP has
idled mllions of acres of highly erodable | and. CRP
provides farmers with an annual paynent, usually for a 10-
year period, to plant perennial vegetation. The idled |Iand
qui ckly sequesters carbon. However, this systemis flawed
for long-term carbon sequestration because carbon is lost if
the land is returned to conventional tillage practices after
the 10-year reserve.

Moreover, CRP has created an unnecessary di chotony in
| and use. Cropped land is used for maxi num producti on,
frequently with little regard for environnental inpacts,
while CRP land is nmanaged solely for environnmental benefit,
conpl etely precluding any econom ¢ use. Carbon
sequestration provides an excellent way to nerge econom c
and environnental concerns.

The USDA coul d accel erate the adoption of conservation
tillage by instituting a programsimlar to CRP for tillage
practices. Like CRP, farnmers would bid agai nst other
farmers for enrolling land into the program Mny of the
envi ronnent al benefits of CRP would still be produced by
| and under conservation tillage, but farners would still be
able to receive an incone fromcrops, thereby significantly
reduci ng the cost of the federal program Furthernore, this
program woul d expand the potential for farnmers to
participate in carbon markets. For exanple, if a farner
could receive $7/acre for no-till through this federal
program then the carbon market would only need to provide
$3/acre, or $15 per netric ton, to reach $10/acre, the
necessary level to attract w despread farnmer interest. The
gover nnent paynent would al so provide a floor for farners
adopting conservation tillage, providing a guaranteed incone
fromthese new practices.

Devel opi ng New Markets for
Bi omass and Renewabl e Energi es
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Farnmers, in conparison to nost industries, use
relatively small anpunts of fossil fuels and are becom ng
nore efficient every year. Farners used the sane anount of
energy in 1994 as they did in 1978 to produce 80% nore
output.™ Even nore inportant, farners are the source of a
variety of fossil fuel alternatives—from bi ofuel and
bi ochem cal feedstocks to |land suited for w nd energy
generati on—that place themsolidly at the foundation of a
new resource base. Farners would do well to consider
t hensel ves fossil fuel conpetitors rather than consuners,
poi sed to benefit fromthe transition to an econony that is
| ess dependent on fossil fuels and nore environnentally
responsi bl e.

Alternatives to petrol euminclude renewabl e energy
sources such as solar, water, w nd, and biomass. Biomass, a
pl ant - derived source of both fuels and industrial products,
can replace both the energy and the chem cal s supplied by
petrol eum products. Farnmers would have an inportant and
| ucrative role in producing a new, plant-derived resource
base. Sone studies predict that biofuels may eventually
reduce $25 billion of oil inports and account for 10% of
U.S. electrical generation.™

Bi onass as a resource and fuel supply is not a new idea
in the United States. Ethanol has been produced as a fuel
since the early 1900's, when Henry Ford's Mddel T was
designed to run on either ethanol or gasoline. Although
et hanol has since been overshadowed by abundant and cheap
fossil fuels, it has recently nade a coneback. The oi
supply disruptions in the 1970's boosted both interest in

and production of ethanol. Yearly production has junped
from1l75 mllion gallons in 1980 to 1.4 billion gallons in
1998, " Recent | egislation has begun to encourage nore
research and devel opnent of bionmass. |In 1999, President

Clinton issued an Executive Order that calls for tripling
U.S. biomass use by 2010, a step that would reduce em ssions
to the equivalent of taking 70 million cars off the road. ™"
A bill currently in the Senate, the Bi onass Research and
Devel opnent Act of 2000, would provide nearly $300 mllion
over the next six years for bioenergy research and

devel opnent .

Ratification of the Kyoto Protocol would create a much
greater demand for biomass sources. Biomass utilization can
assi st in reduci ng GHG em ssions both through fossil fuel
repl acenent and | ong-term carbon storage in bi omass sinks.
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Et hanol produced fromcorn and bl ended with gasoline in a
10% et hanol / 90% gas m x cal |l ed gasohol provides a 2% GHG

em ssion reduction per vehicle mle. Wen the fuel used is
E85 (85% et hanol / 15% gas) the em ssions reduction is 24-26%
per mle. Ethanol produced fromcellulosic feedstocks such
as grass, trees, corn stover and other agricultural wastes
provi des even greater em ssions reductions: 8-10% for
gasohol and 68-91% for E85."

Corn is currently the source of 90% of the ethanol
produced in the United States, which utilizes 6% of the U S
corn harvest.™ Corn growers becane the domi nant supplier
of ethanol feedstock because corn production is a mature
industry with the infrastructure and capacity in place to
deliver the product. However, cellulosic feedstocks —

t hings such as corn stalks that are generally considered
byproducts — are expected to becone the raw materi al of
choice in the near future. Cellulosic ethanol not only

provi des greater em ssions reductions, it is also a nore
efficient fuel based on its energy output to input ratio. A
1995 report by the Institute for Local Self-Reliance
calculates that the energy contained in a gallon of corn
ethanol is about 1.4 tines the anount of energy required to
grow the corn and convert it to ethanol at an average-
efficiency farmand processing plant. Wth state-of-the-art
technology, this ratio inproves to 2.5:1. The ratio is even
better for cellulosic ethanol, estimated at about 2.6:1.™"
Cel lul osic feedstocks are | ess expensive and tend to require
|l ess fertilizer and | ess energy to harvest than corn, which
accounts for their grow ng popularity. Furthernore, many of
t hese feedstocks are currently considered waste. Materials
such as corn stover, wood trinmm ngs, and wheat or rice straw
can all produce cellulosic ethanol and create a new i ncone
stream for farmers.

Furthernore, the farnmers' role in ethanol production

need not be limted to grow ng the feedstock. An increase
in ethanol demand will require new production
i nfrastructure. Biomass is bulky and difficult to

transport, which neans that processing plants need to be

| ocated near the supply. This new infrastructure could
provide a role for farmers in processing as well as
produci ng the feedstock, by giving themthe opportunity to
becone owners of the manufacturing enterprise. Ethanol
production is nore | abor-intensive than oil-refining, and

|l ends itself to smaller-scale, |ocal ownership. Thus it can
be beneficial for the local, rural econony by providing both
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enpl oynent and i ncone. Although Archer Daniels Mdland
(ADM is currently the | argest ethanol producer by far, the
fastest grow ng sector of the ethanol-refining industry is
the smal |l and nmedi um si zed, |ocally-owned refineries.™" In
fact, ADM produced up to 75% of U. S. ethanol in the late
1980s but today is responsible for only half that share.
Wth the greater demand for ethanol that the Kyoto Protocol
could generate, the nunber of refineries would only grow,
giving farnmers greater opportunity to becone invol ved.

XXi v

The ot her renewabl e energy source wth huge potenti al
to benefit farnmers and rural communities is w nd power.
Just three Upper Mdwestern states—North Dakota, South
Dakota and M nnesot a—have the potential to produce 74% of
the U S. electrical denmand through wi nd power.™ Farners in
California and M nnesota al ready receive thousands of
dollars fromw nd farns for easenents, while | oca
governments receive hundreds of thousands of dollars in tax
i ncone. Researchers found that in lowa, conpared to gas-
fired power plants, w nd power produces nore jobs, |ess
pol lution, and reduced energy costs.” The |local benefits
will only grow as research and devel opnent pushes the cost
of wi nd power below nore traditional sources. According to
the American Wnd Energy Association, wind power is now nore
cost-effective then nuclear or hydropower and very
conmpetitive with coal and gas. ™"

A website has been devel oped specifically to help
farmers and rural |andowners understand the econom cs of
wi nd energy and the benefits to rural conmunities:
http://ww. w ndustry. org

Providing Alternatives to
| ndustrial Agriculture

Hi storically, human energy use was constrai ned by our
ability to utilize the solar energy captured in plants. As
recently as 1850, the U. S. was 91% dependent on bi onass for
energy. Now, only about 3% of our energy cones from
bi omass. """ The conbustion of inexpensive fossil fuels has
allowed us to create intensive industrial processing in many
sectors, including agriculture.

G owi ng food has traditionally resulted in a net gain
of energy for humans, as nore energy was captured through
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phot osynt hesis by the harvested plants than was expended in
human | abor. For exanple, researchers found that, in 1945,
one calorie of energy input into corn production yielded
four calories of energy output. By 1979, the return had
dimnished to 2.4 calories of output for every one calorie
of input.™ |f the energy inputs for processing, packaging
and transporting a can of corn are incorporated, then nine
calories are needed to capture one calorie of energy output.
The energy inefficiency is even nore dramatic in anima
agriculture — it takes 35 tines nore energy to produce and
bring a quarter pound of hanmburger to the dinner table than
its caloric food value.”™ On average, the nodern food
system expends 10 to 15 calories for every one calorie of
ener gy produced.™

This reliance on an energy source that is consunmed nore
quickly than it can be regenerated is obviously not
sust ai nabl e. The present systemcan only exist as long as
i nexpensive fossil fuels are available. Fossil fuels are
cheap only because governnents subsidize the production and
use of these products. A recent report by the Institute for
Local Self-Reliance concluded that U S. citizens would be
paying from $0.21 to $1.34 nore per gallon of gasoline if
the price accounted for the subsidization of roads and
mlitary protection and the neglect of environnental and
health inpacts.”™' A less analytical, but nore
conprehensive, estimate by the Worldwatch Institute in 1989
did factor in GHG em ssions and the true cost was even
hi gher: $4.50 per gallon.”™" These nunbers were cal cul ated
wi t hout considering the climate change inpacts of fossi
fuels. But clinmate change nay soon becone the notivation to
i ncrease fossil fuel costs. In less than 150 years, hunmans
have increased the carbon di oxi de concentration in the
at nosphere by about 10% Actions to reverse carbon di oxide
i ncreases are needed, and will inevitably result in changes
in energy consunption and agricul tural production.

Pronoting the appropriate use of carbon is nore than an
i nportant step toward addressing climate change. It can
al so create other changes in agriculture that protect our
natural resources. For exanple, the production of nitrogen
fertilizers and pesticides requires intensive energy use.
Fertilizer use expanded three tinmes between 1960 and 1980,
and herbicide use increased four and a half times.”™" |f
the pollution costs fromthis energy use were appropriately
incorporated in the future, farmers would have nore of an
incentive to utilize manure, integrated pest managenent, and

15



ot her preferred nmanagenent practices. G azing and ot her
beneficial |and uses would conpare favorably to | arge
confined |livestock operations, which rely on cheap energy
for cooling, feeding and watering the animals. Furthernore,
75% of the food grown on farns is processed before it is
consuned. ™ Wth true energy costs factored in, locally
produced foods with m nimal processing and packagi ng woul d
have an econoni ¢ advantage over the highly-processed foods
that travel long distances to supernmarkets.

| nexpensive fossil fuels are purported to be benefici al
to farms and rural comunities. At the farmscale, the |ess
spent on fossil fuels and fertilizers the better for farm
income. But in the aggregate, system behavior is nore
conplex. Cheap fuels foster agricultural industrialization,
which has led to a dramatic decline in the nunber of farns.
Significant increases in crop yield, nade possible by
greater horsepower and conmercial fertilizers and
pesticides, have led to oversupply and a continual erosion
of crop prices. Mny once-thriving rural comunities are
now struggling to keep schools and stores open. A section
(one square mle) of Mdwest farm and that at one tine could
provide an incone for several famlies can now barely keep
one fam |y econom cal ly viable.

U.S. agriculture has had a long trajectory toward | arge,
industrialized, corporate agriculture. Small farns are
consi dered unproductive, inefficient, and a relic of the
past. A Wall Street Journal article stated that "In fact,
| ocal dairies aren't necessary anynore. Megafarns are
springing up in such places as New Mexi co and | daho that
produce mlk far nore cheaply than the postcard pretty
Vernont dairy farm"*" However, the perceived efficiencies
of industrialized agriculture my be nore the result of
i nproper accounting than any societal benefits. Wen an
assessnent of farmefficiency considers only the yields of
particul ar commodities and productivity per farnmer, then
industrial agriculture has an apparent advantage. Yet the
United States Departnent of Agriculture, in its 1998
publication A Tine to Act, recognized that small farns
provi de several societal benefits, including:

* Diversity of |andscape, ownership, cropping systens,
cultures, and traditions;

e Environnental benefits, including the "production” of
clean air and water, inproved soil quality, and carbon
sequestrati on;
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e Enpowernent of community nenbers through nore equitable
econoni ¢ opportunity, greater social capital, and greater
accountability to the commnity;

e Places for famlies to nurture children, acquire val ues,
and pass know edge and skills;

* Increased personal connection to food; and

« Strengthened rural economi es. ™"

I f these indicators could be incorporated into our
definition of efficiency, snmall farnms—and | ess energy-
i ntensive farns—woul d be seen as far nore advant ageous than
| arge farns.

Furthernore, the efficiency argunent does not consi der
the historical large-farmbias in governnent policy. A Tine
to Act further states that "Farm paynments have been
cal cul ated on the basis of volunme of production, thus giving
a greater share of paynments to large farns, enabling themto
further capitalize and expand their operations..Recent
changes in Federal tax policy provide disproportionate
benefits to large farns through tax incentives for capital
purchases to expand operations. Large-scale farns that
depend on hired farmwrkers for | abor receive exenptions
from Federal |abor |aw afforded workers in every other
i ndustry, allow ng themthe advantage of |ow wage | abor
costs. "™ The subsidization of fossil fuels contributes
to this large-farmbias. Contrary to President Kennedy's
assertion, arising tide does not |ift all boats. Rather,

t hese perverse subsidies are thwarting the conparative
advantage of small farns, and masking the econom cs that
should limt farm size. ™"

Reconnecting Farners wth Local
Mar ket s

Whi | e governnents throughout the world have been
actively negotiating GHG em ssion reductions as part of the
Kyoto Protocol, these sane governnents have enbraced
| i beralized agricultural trade policies that wll
substantially increase the energy demands of gl obal
agricultural production and distribution systens. |ncreased
trade |liberalization is pronoted as a nethod to nmaxim ze
efficiency, yet it ignores what nmay soon be the primry
i ndi cator of efficiency—fossil fuel consunption.
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Agricul ture has becone increasingly specialized. Rather
than growing a diversity of crops for |ocal consunption
farmers produce a few comodities for markets throughout the
worl d. This fundanmental contradiction is a testanent to our
failure to effectively integrate environnental and economnc

pol i cy.

Moreover, agricultural trade liberalization has done
little to help farners. U S. farmincone has plumeted in
recent years as several commodities have dropped to the
| owest real price in decades. Farners have responded by
expandi ng production with increased acreage and nore
i ndustrial practices. These trends may work for sone
i ndi vi dual farners, but can be devastating for other farners
and the rural communities whose viability depends on famly
farnms and their rel ated businesses.

A 1969 study by the U S. Departnent of Energy estinmated
that the average food itemin the U S travels 1,300 mles,
and the authors admt that the oversinplified nodel
consi derably underestimated transportation requirenents. ™
Since then, the trend has been toward greater distance and
durability, and greater disconnect between production and
consunption.™" This devel opnent has di sturbing
envi ronnental and economc inplications. Not only do GHG
em ssions increase, but roads are wi dened, river navigation
i ncreased and ports expanded, all with detrinmental inpacts
on the environnent.

M dwest ern consuners rarely eat produce grown in the
M dwest. Regional farners have | argely abandoned that
mar ket because of cheaper produce inported from California,
Mexi co and ot her locations. N nety percent of all fresh
veget abl es consuned in the United States are grown in
California' s San Joaquin Valley.”"' Mdwest farners have
countered by becoming the world' s | argest exporter of corn
and soybeans. This has resulted in nore volatility in farm
income as Mdwest farnmers are subjected to the economc
fluctuations and dietary preferences of consuners in Asia
and Eur ope.

A group in the United Kingdom Sustain, has docunented
the increase in "food mles" in that country. Sustain found
that the average di stance UK food travel ed i ncreased by 50%
bet ween 1978 and 1998.*'"" This separation between farmer
and consuner has contributed to virtual nonopolistic control
exerted by supermarkets in many towns and villages. The
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five largest retail chains in the UK account for 80% of the
mar ket. Furthernore, many of the external costs of this
transport, including air pollution, traffic congestion, and
road construction, are |argely unacknow edged. For exanpl e,
many i nternational food conpani es are advocati ng expanded
road construction through the Trans-European Network, which
may cost up to $580 billion over 15 years.™"

Reconnecting farnmers with | ocal markets can provide a
variety of benefits, fromnore stability in farminconme to
greater food security. U S. farners are ideally located in
one of the |l argest and weal t hi est populations in the world,
but unfortunately many of the markets are being lost to
cheaper inmports. Only through the subsidization of fossi
fuel s—and externalization of environnental damage from
fossil fuels—is this transportation possible. Addressing
t hese market deviancies will not only reduce GHG em ssi ons,
but will also allow U S. farnmers to obtain a greater narket
share of food and energy consuned in the U S.

Reducing the Inpacts of Cinmate
Change on Agriculture

The inpact of clinmate change on agriculture may be
enornous, and has likely already begun. Since 1970, U S.
agriculture has achieved greater crop productivity, but
variability in yields and price has increased. Extrene
weat her events and pest infestations have caused this yield
variability, wth enornous econom c inpacts. For exanple,
the 1988 M dwest drought resulted in a 30%reduction in U.S.
corn production and $3 billion of relief paynents to
farmers.”’ Furthernore, both pest damage and insecticide
use have increased since 1970, causing the destruction of
1/3 of U S. crops. These nultiple stresses and ensui ng
f eedback | oops, as well as human interactions wth these
stresses, create an extrenely volatile systemw th unknown
econom ¢ and environnental inpacts.

Three maj or uncertainties exist regarding climte change
and agricul ture:
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e How regional changes in tenperature and precipitation
affect crop growmh and pest vectors.

e How increased |l evels of carbon dioxide will affect crop
growt h, weed growth, and insects.

e How well farmers can adapt to climate change.

Several studies have attenpted to quantify these
uncertainties. A recently released report fromthe Center
for Aimate Systens Research at Col unbia University, the
Department of Plant Pathology at lowa State University, and
the Center for Health and the d obal Environnent at Harvard
Medi cal School stated that "the conbination of |ong-term
change (warner average tenperatures) and greater extrenes
(heat spells, droughts and fl oods) suggest that clinate
change coul d have negative inpacts on U S. agricul tural
production. Econom c losses in sone U S. agricultural
regions could rise significantly due to greater climte
variability, and to increases in insects, weeds, and pl ant
di seases. """

The fact that carbon di oxi de concentrations in our
at nosphere have risen substantially over the past 100 years,
and that these changes may require increased managenent by
farmers, is largely undisputed. Fortunately, many of the
practices farners can use to reduce GHG em ssions will help
prepare them for changes in clinate.

These i ncl ude:

e Diversifying production. Planting a variety of crops
allows farners to I engthen crop rotations and take
advant age of |ocal demand. Crop diversity wll also
reduce the risks fromextrene weat her conditions, pests,
and di sease.

* Increasing soil carbon. This not only hel ps of fset
carbon di oxide em ssions, it creates a healthier soi
better able to wi thstand drought and ot her extrene
weat her conditi ons.

* Re-establishing | ocal markets. This will reduce GHG
em ssions fromtransportation while limting the farner's
exposure to fluctuations in world production and prices,
which are likely to accel erate as abnornmal weat her
patterns increase.

Nati onal policies should be inplenented that foster
t hese practi ces.
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Concl usi on

Climate change and clinmate change mtigation will have
significant inpacts on U S. agriculture. Yield
fluctuations, which have increased significantly in the past
30 years, have likely resulted fromchanges in clinmate.
Consequently, crop prices have been volatile, and snal
farmers that do not have sufficient capital to endure | ow
prices have suffered.

Meanwhil e, U.S. farm policy has been biased toward | arge,
industrialized farns that rely on transport to international
mar ket s—an agricultural systemthat has significantly
contributed to GHG em ssions. This systemonly remains

vi abl e through fossil fuel subsidies and other policies that
mask underlying inefficiencies. Unfortunately, many farm ng
organi zati ons see no choice for agriculture but to rely on
foreign oil and international markets, and they therefore
perceive climte change mtigation as a threat.

We, however, have found that climte change mtigation wll
present many new opportunities for farnmers. |Industrial
agriculture has placed us on a path of weak crop prices, |ow
farminconme, the |oss of farners, and environnental
degradation. Wth the prom se of lucrative markets

overseas, it has eroded the connection between farners and

| ocal consuners. Increasing the cost of fossil fuels would

i ncrease the value of farner know edge and ingenuity,

hel ping to reverse the depopul ati on of farm ng comrunities.

Furthernore, climte change mtigation will increase the
need for two underval ued products—sequestered carbon and
renewabl e energy. Cinmate change negotiations may very wel |l
allow farnmers to participate in carbon markets by receiving
credits for increasing carbon in the soil. Corporations
that want to take advantage of the current |ow price of
carbon have already initiated trades with farners.
Additionally, farmers can take advantage of higher fossi
fuel prices by producing conpetitive products such as

bi omass fuels and wind energy. This production shift can
serve not only to reduce U.S. carbon dioxide em ssions, but
also to retain nore of the production benefits in the

M dwest, rather than transferring themto transnational oi
cor porati ons.

We agree that the principal dispute that nmany farm
organi zati ons have with the Kyoto Protocol —the | oss of
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i nternational conpetitiveness due to higher input costs—
needs to be addressed so that U S. farmers are not faced
with adverse short-terminpacts. But overall, the
opportunities that climate change mtigation provide far
outweigh the risks. U S. agriculture needs to be actively
involved in these negotiations to assure that farners can
participate and benefit in efforts to reduce GHGs.
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