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Y Rureal America has had a long love affair with the wonders
. : &
end marvels of scientific discoveries and technologies., Advances =
- - . &
ol
ranging from farm nechanization and hybrid seeds to computers and 2
- &
i pesticides have had an enormous economic end social impact on T
L ~
, rural and metropclitan areas alike. .
. ) . 3
The adoption of new mechanic4l and biclogical-chemical : s
. (S
technology brought revolutionary change to agriculture, where D
- R . i oo
: g g

capital and energy-intensive inputs and scientific Imowledge vers
substituted for physical labor and land. Agriculbtural output
per hour of labor has incresased nzarly 6 percent a yesr since

1950, more than double the rate for all new industries. 1/ liew
. ' /

technologies have brought similar, though less drametic, gains

-

to lumber, pulpwood, coal, and other resource-based rural

industries.

s;;tute'for Work and Learning has developed docume

"employment in ferming, minin;, forestry, and other rurzl

¢

' Those changes also contributed to the long decline in
|
l
[
\

industries. Farm numb>rs declined fron 5;6 million in 1950 %o

.

. LN L
2.6 million in 1979, for examole, and total agriculsural enploynent

ored by the Office of Vocational and Adult Edu

dropped during that period from 7.2 million t» 3.3 million. The
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; 1/ Rasmussen, Wayne. "The Past 200 Zears of Americen oy
. Farming." Agricultural Oytlook. Zconomic T2search Sarvice. 2 9.
. 7.8, Department of agriculture. July, 1576. g0
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number of coal mninsrs employed.in 1975, despite rapid expansion
of mining following the oil embargo, was gtill only.about half
the number emnloyed 25 years earlier.

The main response to these reduced employment opportunities,
paréicularly by young and minority workers, ﬁas mass migration
to large industrial;centers. HMore than 30 million peovle
migrated from rurasl to metropolitan areas beginning in the 1940s,
sapping the economic vitality of rural comrmunities and contributi
fo congestion, polluéion, unemloyment, and other social pfoblams
in uwrben areas.

Growi?g concern over the impact of this movement to the
cities eventually brought a political response, including rur2l
development studies by.two Presidential task forces and enactrent
in 1972 of the Rural Development Act. The limitations of federal
rural development efforts were doscribed by Lynn Daft, who noted
that rural developmeﬂt emphasized programs rathsr then noliciss. 2/ '
"Despite a multitude of programs, each with its own administrative |
machinery and clientele, there is no overall agreement on end
dﬁjgc;ives," he wrote; "Sach program goss its separate vay,
sometines corplementing the activitiss of other nrograms,
sometimes working at cross purposes." ‘ ) {

Fortunatelj th;mrate of population growth of nonmetrovolitan
counties had exceeded the growth rate oflmetropolitmn areas by"
1970, meking the new federal effort less critical. The change

-

Daft, Lynn. "Toward a Possibly Practicel rFramework for
Rural Development Policies aend Progrems." Southern Journal of
Agpriculbural Economics. July, 1972. .
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in the profile of the rural workforce was described later in the
Rural Policy Statement issued by the Carter Administration:
Rural employment, previousiy declining and -
historically tied to the land, is now growing
and diversifying. ot only are new jobs being
created at a fastsr rate in rursl than in urban
areas but the composition of rural work itself
is changing. Although agriculture is still
the dominant influence in many rural economies,
overall, employment in manufacturing, trade,
and professional services now exceeds direct
agricultural employment. 3/

Although net outmigration was revirsed esrly in the 1970s,
the search for better ways . to balance technclogical and human
resources development in rural areas continves. This »naper will
identify new technologies likely to be adopted in rural America
in the 1930s, discuss some issues relating to their impact on
human resources, and suggest some ways that education can hslp
achieve a better bolance in the futurs betiesan the adontion of
technology and human resources development.

Technology, which is often defined in terms of hardwers,
is used here to mean the application of both mechanical and
gcientific ‘mowledge. Human resources development is an effort
tépuse educational and other agsistancs in developing a trained
and productive workforce, including professionals and operators
of individual enterprises.

A number of mechanical and scientific technolozies ars

likely to impact rural America in ths 1980s and beyond. Several

are described as "anpropriate tecnnology," a relativaly neu term

3/ The Carter Adminissration, Small Commwnitr znd Rurzl
Develooment folicy. December, 1979.
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that usually involves labor-intensive alternatives. Some in thé
biologicel-chemical category, which becgmé important eariier, are
still producing new techniques and products that will have an
impact in the 1980s and beyond. ' These include growth irhibitors,
defoliants, and delayed~r§i5ase fertilizers.

The list of newly-ererging technologies expected to impact
rural America in the i9803 includes closed-environmznt production, 'w
energy self-sufiiciency, municipal waste utilization, renewable '
fuels, telecorrmnications, ternative forming systems, and
genetic improvements. Some ol these tecﬁnologies are related to
energy constraints, including rising prices and the pifsibility
of shortages and interruptioqns. Others~reSpona‘to environmenteal,
resource, and local control concerns that have been Jdeveloning in
recent yéars.

"Although the impact of this list ol technologiss on human
resource dsvelopment would be mixed, the net effect wouldbe a
leveling off of the trend toward substitution of technology for
labor in rural ereas. Some like energy sell-sufficisncy and
production of biomass fuels would create new ermploynent oyportunities
in rural areas. Others like closed-environment production systems,
while requiring new types of skills, would have a net effect in

most cases of meducing labor requirenents.

Future Rural Technologies '
This section will describe neir technologies iilzely %o be
important in rural arses in the 1980s. I+ will briefly discuss

the possibilitiss for wide adoption, the likely impact on the

3
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P e number and kinds of jobs in existence, and new esmployment
opportunities likely to result.

Controlled~-Invironment Profuctiop. This technology provides

production under the\hiéhly-controlled conditions created by

greenhouses, livestock or poultry confinement units, and similar
operations. These capital-intensive units broduce most of the

nationts poultry end eggs, for exa.m‘ol’e, and a.bo.st one-f ;ourtn of

the nation's hogs.

. A sinmple ettra>olation of trends indicates that nsarly all :

of the nation's hogs will eventually be produced in large and f

very largs factory units. L/ Thase hog factorics utilize

antibiotics Tor dissase control, have special buildings and y
equipment, tend to sell directly to packers rathor thah through
public markets, and can produce 5,000 hogs a yzar and up with only
two or three worksrs. This produgfi%n replaces hogs formerly
produceh or smaller diversified farms that were unaple to survive
periods of low prices. %he main employment immact is neking it
more difficult for smell operators to resume hog droduction as a'
lsater timee.

Some controlled-environment technologiss, like largs-scale
,greenhouse production,'can create a largse numbeg of new jobs in .
rural arsas where §egetables, flowers’, and othﬁrxhigh—value crops
have not been grown commercially. It is varticularly adaptabdble

“to rurgl areas close to urban centors. Iis main nurcose is

L/ Grimes, Glenn, and Jemes fhodes. “The Changing Structure
of the Hog Industry." In "rFarm Structurs: 4 ﬁ*“torlcal Perspective
on Changes in the ifumber and 3ize of Farrs." C{omnmittes on

-~y

Agriculture, llutrition, an2 *orasty, U.S. 32nace. 4april, 1°50.
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aff-seéson production rather than industrialization of an
agricuétural production sector for labor-saving or related
purposes. .

R%searchers also are 1earning to grow shellfish and other
seafood economically and reliably in controlled-environment
equaculture. 5/ This technology may develop fairly rapidly
in response to nutritional needs, water shortages, lear of toxic
substances, and related research on things tha@ have not been :
cultivated previously in water.

The technology of transportation, including refrigesrated
trucké using interstate highways, has been the most significant
factor in removing the need for farmer proximity to consumers.

It has made it possible for a highly-mechanized, ysar-around,
fresh produce industry to flourish in states like Florida, Texas,
and California. The time is rapidly approaching wher off-seasion
gréenhouse prbductibn in cold climates will Dbe profitabls for
these crovs.

The commercial greenncuse industry has made considerable
progress in fuel conservation and controlled-environment production
is becoming cormpetitive with shipped-in srodiece. Developing
greenhouse corplexes adjacent to industries that produce waste

heat can help therm becorie mors competitive. A 5,000-square-foot

solar greenhouse in Chejenne, which has not required any suiplenental

heat through three winters, is demonstrating possible cormmercial
\1\

5/ Coates, Joseph 7. "Scicnce, Technology, and Rural
America. A paner presented at the "Five-Yesr Plan Symposiun :
sponsored by %the lctional Zducational Institute for Iconomic
Develovment at Annszzolis, Maryland, ilerch 3, 1930.
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applicagion of this energy-saving approach. 6/

Energy Self-Sufficiency. The Department of Agriculture has

progosed a goal of net energy self'-sufficiency for production
agriculture by 1990 under conditions tkat sustain oroductivity. 7/
This would be done by msking production{more energy efficient and
by developing and applying alternative sources of energy. A
long=-range USDA research plan has identified 27 use categories
where energy reduction is possible. 8/ The cetegories with
areatest votential are identified as irrigation, tillage, croo
drying, greenhouse heating, space hsating of livéstocgtand
poultry buildings, and water heating for dairies,

Most of the commercial energy systems being developed have
not been widely demonstrated.on working farms. The main
government-initiated demonstration\is 2 »rogram that began in
1978 and now involves model wrojects on about 90 ﬁérms. 2/ This

on-going USDA effort is tysting systems designed to reduce fossil

fuel consumed in drying grain and other crops, heating livestock

6/ O0ffice of Technology Assessment. An issessment of
LGChHOlQFY for Local Deve&ovmenu. U.S. Congress, January, 1981,

1/ Stetement of Jim Williams, Deputy Secrétar? of
sgriculture, before the Subcommittee on Agricultursl Resesrch and

General Legislation, Senate Committee on Agriculture, July 23, 1979."

8/ "Energy Alternatives and Actions for U.S. Agriculture,"
2 report prepared fcr the Sepnt. 27, 1979, meeting of the ¥ational
Ressarch and Zxtension Users Advisory Board. U.S. Department of
Agriculture.

9/ TU.S. Department of Energy. Soler Znergy for Agricultural
and Industrial Process Hdeat. Report io. CS-0053. September, 1978.

i




. and poultry buildings, and heating end cooling greenhouses,
Several low-cost systems have bech demonstrated by the Small

Farm Energy Project, a national research and demonstration project

carried out over a three-year period in northeast lebraska. It

9rdvided technical and other assistance to 2l farm femilies to

TRV s . SRR PRGNV SR AR 500w ;
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help them adopt a wide rangs of energy-oroducing and energy-saving

technologiss. It is unique because the farmers themselves wvere

Y -

? . involved in selecting and designing enzrgy systéms, purchasing

i . .constrgction materials, and building and maintaining them.

‘ Experiehce with the droject suggests thset farmers with no
_ previous experience with energy alternatives can utilize their
L skills and ingenuity in designing and constructing a wide variety

o of projects. 10/ Owner-built projects'cohstructed'incl&ded three
types of solar water heaters Zor dairy berns, an attached solar

- greenhouss, three types of solar grain dryers, several types of

} solar vertical wall collectors, a portabls soler collecior used
for home heating and grain drying, two types of ;ompost turnsrs,
solar food drysrs, and a roof-mounted collector wik': storage on
a far:c;owing barn. . /
g The results sugnest that large numbers of farmers could ‘
' construct low~cost systerms that are reasonably rsliebls, zre
not too corplicated, have relatively short payback periods, can
be retrofitted to existing buildings, are made from materials

14

1o/ Blobaum, Roger. "Toward Energy Self-Sufticiency: The
Small Farm En xgy Project Ixperience." A paper orspared for
. the annual neeting of the American Association for tha deancerent
" of Science. Zoronto. January, 1981.




obtained from local businesses, and that require a mini%um of
maintenéncs. ?here also is evidence that many other farmers
would have sys£ems of this typeecdnstructed on their farﬁs ir
local oenergy épntractors were available,

This appﬁsach also is being demconstrated successfully in
the San Luis Valley in south central Colorado, where more than'
600 low~-cost solar systems have been retrofitted on homas,‘
schoola, and businesses. 11/ Solar enthusiasts estinate this
six-county area, the nation's most solarizgd rural area, will
be obtaining 20 percent of its energy from solar sources by 1985.
This solar activitﬁ su-ports avout 20 neranent, mostly skilled,
jobs that range froﬁ architects and designers to contractors and
dealsré.

Construbting systems of this ¥%ind will crsate Jjohs and
more business for local hgrdvars stores and lumberyards that

stock glazing naterials, thermostats, fans, heat resistant paints,

and other materigls. It also would »rovide an opportunity for

energy Qpecialists who would be in business, as television end
CB radio repair nersons are now, to service these energy systems.

Hore complicated factory-built systems also are becoming
available in rural ersas. Local dealerships also will be nseded
to sell and service these solar, wind, methane, alcohol, and

mini-hydro systems. In addition, a large snare of the 21 million

11/ "San Luis: Most Solarized Community in the iation.®
AT, Tines. Kational Center for ippropriate Technology. Jan.-I"eb.,
1920, -

10




10
homes in rurasl areas will.need wood-burning stoves or furnaces,
’Solar retrofits for space and water heating, or other snergy
producing systers, ' ‘

Jo estimates are available on the number and kinds of 5bbs
that a move toward energy self-§ufficiency in rurel Ansrice could
support. A study of 10 model community-based energy nrojects,
including five in rﬁral areas, suggeste that it would gensrate
pﬁousands of new Jobs and crovide a financisl base for hundreds
of new small businesses, 12/

Several governmeht-funded studies, however, gave exartined
eroloyment opportunities likely to be generated in making a‘natignal
trensition to solar in the 1980s. A MITR= Corporation report
concluded, for example that meeting the federal governpent's goal
of 2.5 million solar hsating, cooling, end hot water s, stems by
the mid-~1980s would increase the number of dirsct solar jobs to
66,300 by 1985. 13/ 4 1979 study prepared for a Congressional
comnittee estimated 3 million jobs could rssult if the nation

~

made a massive shift to solar in the 1980s. 1/

‘funicipal Vaste Utilization. A-splying sewage sludge, paunch

mamure, end other organic wastes to agricultural land at agrononiec

12/ Blobaum, Roger. "The Job Creation Potential of Alternative
Znergy Systems." 4 report prepared for the iidland Ensrgy Institute.
Kansas City. December, 1940,

13/ Spewak, Peter C. !"Leabor Requirements for Solar Zeating,-
Cooling, and Hot Uagter," MITRE Corporetion Working 2aper lo.
12569. 1iicLean, Virginia. September, 1977.

N, 1/ Rodberg, Leonard. "Employment Impact of the Solar

Priansition.” 1 resort of the Subcommittee on Inergy, Joint Zconomic
Cocmmittee, U.3. Congress. April, 1979. '

11¢
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rates is an\emerging techgo}ogy that is economicélly feasible }
when close-in farmland islavailable and thg.content of heavy . ~i
metals and toxic¢ organic compounds does not excseed acceptablq . l
levels. The vélus of these wastes as a fertilizer sunplement .- _ }

and soil amend-went has been demonstrated in hundreds of rural

P i

comrmunities. - ) - . i

-~ {osé of ﬁﬁese.wastes in urban areas are still being burned
in incinerator;,‘landfilled, or dumped in the ocean. Land
utilization can be accomplished w{thout inecreasing costs, in
most instances, and the economic fgésibility-is expected to
imorove &as energy'pfices continne to go up. ﬁ

An assessment of the feasibility of applying these wastes
to agricultursl land in a 3-Bounty Hidwest region showed that
nearly all the fertilizer required annueall~ on more then ~0,000

acres of cropland could be met by the year 2000 by anplying

compost made Irom all the sludge, vaunch manure, and stockyards

e

nanure available from that region's urban gources. 15/ Ffhe soil
conditioning benefits included increasing ‘“the watsr-holding
capacity of light soils to makd them mors drought resistant, .o
increasing the orga&ic matter in heavy soils to increase air ard
water perrneavility, and a reduction in soil corpaction and erosionn.

All of theso wastes can be comyosted in Tural areas near

15/ 3lobanm, Roger, and S. Fast, L. Holcorb, and L. Swanson,
"An Assessment of the Potentiel for Applying Urban %astes to
Agriculiural Land." A report prepared for the ilational Sciencs
Foundation. Zocer Blobaum & Associztes. Washington. 1979,
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vhere they are gensrated. Sludze also can be injected into the

soil with special equipment or applied on the surface and worked

SAa € vl e

in.

. P

.- This technology would create new employment on a year-around

IR

basis for workers needed to assemble and/or comnost wastes, truck

them to ferms, and apviy they to the land. They also can be.

.~

composted to make then storeble, easier to handle, and more
rmore marketable. Thess operations could be operated by
municiﬁalities or by vrivate firms that had contracts with the

government entity responsible for waste managenent.

3

“ Reneﬁﬁble Tuels. The production of erergy frgm biomass is
gmenging as an important new technology with high potsntial for
creatisn of new ijocbs in rural America. This stored energy is
aveilable from wood, érasses, agriculsural cro»s and their
rssidﬁﬂﬁy animal wasggi:/gnd rmnicipal solid waste, It is

% estinated that up to one-fourth ol the nation's enersy could be
oroduced from biomass conversion b the year 2000, 16/

This storsd erergy can be éonverted at rural sites, incluading

: farms, into liquid and gaseous fusls, thermal encergy, and

electricity. The biomass forms considered most promising for

supplying energy in the near future ars wood for gasification,

alcohol fuels »roduction, and direct combustisn; grain én& sugar

ops for alcohol fu2ls production; animal manure for anaerobic

— 16/ 0ffice of Technology Assessment. Znorsy Fron 3iolomizal
?wocesses. U.S. Congress. Cctober, 1976. )
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digestion, an* municipal solid waste for direct corfous ion. 'insrgy
/glso can be obtained from unconventioral types of bionmess Like

// oil-bearing crons, arid land and native rangeland plants, and
///

acquatic weeds.

Wéod burning is the largest current use of biomass for fu-l
and firewood'productioﬁ p?OVides é groving number of rurdl jobs. )
3ut an estimsted 900 million sailons of gasohol, a blénd of 10

vercent alcoholiand 90 vercent gasoline, was sold in survice
gtations in 1§80. A recent enelysis by the Consressional Office
of Dechnology .\ssessment indicates up to 13 billion z2llons of
gasohol could be produced without creating ssrious environméntal/
problems or rﬁﬁning up food prices., ZProductiongol methﬁhs in -
anaercbic digesters is baing demonstrated on a growing nurser of
livestoclk end poultry operations and municipai solid waste is
being used for fual in severﬁl citylowned powsr-plants,

Gasirying cobs and using the 1low BTJ fuel produced to geﬁnrate

‘eléctricity 2t conmunlty—level power n»lants is another alternative
being considsred. an qstimated 36 million tons of cobs are”
produced in a good yeer in the Corn 3elt. If long-term contracts

% at 315 to $25 per ton for cobs delivered to iocal nower »lants

were provided, the anrual value of corn »roduced in the l0-state

create new jobs in small comrmnitiss and increase the value of

corn by 11 to 17 cents a bushel. 17/

g 17/ 0'Toole, James J., and 7. 3. ‘essels, B. C. English,
\ end R. J." Blob“um, "Corn Cob Gasification end Dieszl Zlectzic
Generation." A napar presented at the 8th. Annual urergy ;echnology
Conference. Wasnington, arch 11, 1981 -~

14

region would be enhanced by $5hb to 3900 million. This would -
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" Policy, Vol. 1, ilo, 3, June, 1977.

The 0TA re%ort .conc Tides that biomass energy deVelooment
* 1\

in most cases will be more labor-intensive than the increased use

of 0il, coal, or othsr conventional fuels and will result in more
. jobs per Quad 'of energy produced. Théesd jobs, it notes, ere
likely to occur in agriculture an foresiry, in small and
iedium-size,busineeses manuiacturing conversion equipment (stills,
digesters, wood stoves, etc.), and in the consfruction and
‘ ooeration or large-scale cooversion facilities such as alcohol
fuel plants.:

Zmployment in harvesting, conversioﬁ. and related sectors
also is likely to be highly dispsrsed, avoidipg the nublic service
impacts and problefis of secondary development thet can be
associasted with centralized develo ment of fossil fuels in rural
ereas. "Rather, in rural ar=zas currently experiencing unsmplorment

v

and underenployment, tha increased rsgource nanagenmsnt and cenitel

investment associzted with bioma5° ede"gy/are likelv %o be
uwelpomed," the‘//;mf/oort steted. "Thsse fectors should nake it
essier for rurel areas to plan for and achieve long-tern economic

growtho" - o : :

Telecomrunications. This complex package of technology

includes s growin~ lisft of information systens that ranges Irom

o~

comoutars and cable television to hand calculators and space

satellites. 18/ These systems have the potential to bring a flow

h

-18/ Coates, Joseph F. "Aspects of I novation: Public Policy
Issues in Tslecomrmnications Develooment n leecowmuniccti:ns
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of nsw informatiﬁh, increased information-processing capability,
and éutomation’to even the most remote farms and businssses in
rural Americua. They may approach rural free delivery and radio
in terms of their importance in the delivery of informaetion to -
rural people.

The list iﬁoludes moisture sensor systems that can be used
to regulate the flow of irrigation watef, for example, or more
corplicated devices that monitor and control the systems involved
in controlled-environment production. A com§uterized agricultural
control system has been Jatanted by a University of “ennsylvania
electric engineer who stated that it would increase production,
qonserée ensrgy, reduce pollution, and increase safety. 19/

Although communications technology is likely to displace
few Jjobs in rufal arsas, it will give urber-based industries a

choice of relocating or establishing branch olants in a rural !

y
/ P
[}

;

setting. It also widens the opportunity for training and ;
. ) ! J
education, including access to data banks and to Plato and other,

educationzl packages that can be utilized through hore com*uters}

It will stimulate econonmic growth because it can, in effect, jive

rural America access to all the information systems now available

to metropolitan areas. |
The nositive response of people in rural areas o CB radio

suggests other new telecommunications systems will be well

19/ Jones, Stacy V. "Computerized Agricultural System."
New York Timesg. April 11, 1977.
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received. CB has added a positive dimension to social 1life and

augmentod savety and ‘security in rural areas,

Alterngtive Farming Szgtems. There is much nore inter:st

in alterpetive farming sysfems now ‘than at ths becinndng of the
1970s, when a model fam of the futurs was featured in a natioral
magazine. This highly-specialized superfarm had livestock and
noultry nroduction underway in high-riss buildings and radio-controlled
and totally-automated machines that workad.fields gevaral miles
iong without a wheel touching ths ground., This wision of
agriculture's future assumed an unlinited amount of low-cost
cepital, unlimitad amounts of cheap energy, and unliriited
adoption of labor-saving technology. It id genarally agreed
thet sonmething more lzbor-intensive is appropriatd for the 1980s
and beyond.

| One alternative te~hnology being demonstrated in rural areas
is organic ferming, an anproach that was encorsed as a fensible ‘ e
alternative in a anecial(fgnort creparsd under the direction of
the Science and Zducation idministration, an agenc: of the U.S, \\\
5eoartment of Agriculture. 20/ Orgonic farmsrs use crop rotations
ard other practices to control weed,, insects, and other pests
and avoid the use of nitrogen fertilizer and othar agriculturel
chemicais. The fertilizer requirerents on organic farms usnally -

are met with livestock manure, nitrogen-~{ixing legunes in crop

20/ U.S. 'b°partment of Agriculture. Renort and Recomriendations
on Org-nic Farming. A report prepared by ths USDA Study Zeen on
Orgenic rarming. uashington. 1980, i
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rotations, and purchased organic fertilizers.

Another alternative technoiogy being adopted by an .
increasing number of farmers is minimum tillage, a method in '
.which unnecessary field onerations in crop production are
eliminated, cron residues are left on the surface, and chermicals
are used to help control wzeds. 21/ It may involve fittle more
than substituting chissl plowing for moldboerd ;loving, lsaving
crop residues on the surface, and using herbicides to control
weeds. Or it may involve a complete changeover to no-till, where
the land is not nlowed at all and only a small strip of soil
where the seeds are planted is disturbed.
The main a.dvantages‘; ar: fuel savings that can run as high
as five gallons per =acre with a no-till ;ystem, reduced wind and
water erosion, increaséd soil moisture, less soil co-ipaction,
and tine and labor sa;;ngs. The disedvantages include a possible
jncrense in weed and insect problems and some need for different
tillage and »lanting equipment. Hinimup tillagé also is not
appropriate for some‘soil types, may de}aj soil warmip at -~lanting
time, and may'result in yield reduction.
The first majog study of organic farming, which conmgared
economic returns and snergy intensiveness of a growp of Brganic -

and conventional farms in the Cornbelt, showed that crop vields

were roughly, comparable, that the value of all crons wroduced was

21/ Gavett, Zarls. "Agriculture: Energy Use and Consarvation." -

A spsech presented at Tezas A% University, College Station, Tex.,
1973. .
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gbout 11 percent more on the conventioral faf@s, that operating
expengés were consideray}y‘lower and labor reqﬁipements about 10
percent higher on organic farms, and that net re%urns from both
wers about the seme. 22/ This thréb-ygar study also concluded
that tbe organic farmers used about hb percent less energy than
the conventional farmers, mainly because they did not use
comnercial fertilizer and other farm chemicals. i

Organic farmers usually receive price premiums on productisn
maﬁketea through an alternative system that includes health food
stores and food cooperatives in urban areas. This rzquires extrsa

~work, like cleaning and bagging grains, and sone farrners also add
value by grinding flour or rolling ocats. The net sffect is an
increase in farm-based eﬁployment and retention on “he farm of
sone of the nerketing ani\processing incorme that normally goes to
middleqen.

Orgénic farmers tend to have sorewhait smaller and more
diversifieqyoperations than conventional farmers. Thers also is
svidence that cémmercial-sizé erganic farmers ars mors likely to
be fulltime operators and to worXx fewer days off the farm. this

sugge.ts that organic farmers would be less likely tco com ete

for new jobs in rural areas. 23/

22/ Xlepper, R., V. Lockeretz,-B. Commoner, . Gartlsr, S.
Past, and R.~Blobaum. ' "Sconomic Ferformance and =Znerzy
Intensiveness on Organic and Conventional Farms in ths Corn Belt:
A ?peliminery Comparison." American Journal of Agricultural
Bconomics. January, 1977. 4 -

23/ 3lobaum, Roger, and Larry Swanson. "Barriers to Convsrsion
of Small Férms to Ecological liethods: A Survey of Crganic . farners
in Five Cornbelt States." A revnort prepared for the National
Center for -Appropriste Technology. Butte, lHontana. 1980.
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