Energy Conservation in
Amish Agriculture

Amish farmers can cut energy use without reducing
yields, but this cannot be achieved everywhere.

Warren A. Johnson, Victor Stoltzfus, Peter Craumer

The increasing agricultural yields of
the last half-century have been achieved
largely through the utilization of steadily
increasing amounts of energy. Until the
mid-1950’s, total agricultural yields in-
creased more rapidly than energy usage,
but since then, the rate of increase in en-
ergy use has been faster than the in-
crease in yields (/). Not only does a farm
use energy directly to power machinery
and in the form of fertilizers, for ex-
ample, but energy has indirectly led to
greater agricultural production by elimi-
nating the necessity for woods formerly
used for household fuel and for pastures
required by draught animals. Trans-
portation and the processing of foods
have also reduced food imbalances over
space and time, enabling the products of
all agricultural land to be fully and effi-
ciently used.

If the current concern about future
scarcity of energy is justified, will there
inevitably be a decline in food produc-
tion? Certainly such a pessimistic hy-
pothesis could be made on the basis of
the historical record. On the other hand,
an optimistic hypothesis could be based
on the current profligate use of in-
expensive energy and the potential for
maintaining high production by increas-
ing the efficiency of energy use. Which
of these hypotheses is correct could
make all the difference to the poorly
fed people in the world today and to
their children.

To decide between these hypotheses
on other than a theoretical or conjectural
basis is difficult. Of the many examples
of energy-efficient forms of agriculture in
less-developed countries, most have low
yields (2, 3). The processes of population
growth and economic development have
been largely ones of increasing use of en-
ergy, first in terms of intensified human
labor (4) and then in the use of fossil
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fuels (5). In the developed countries, in
which scientific knowledge and tech-
nology enable the development of pro-
ductive and energy-efficient agriculture,
economic factors have virtually forced
the extensive use of energy to increase
yields and reduce manpower in order for
individual farmers to survive economi-
cally. Alternative forms of agriculture
are still being developed (6).

The Amish, however, are the excep-
tion because their religious beliefs have
caused them to turn their backs on a
number of energy-consuming techniques
while still benefiting from modern scien-
tific knowledge. Most Amish are not
averse to having their soil and feed ana-
lyzed by specialists nor to purchasing
scientifically bred stock, even though
they plow with horses, ride in buggies,
and live in homes without electricity.
They provide an opportunity to shed
some light on the question of whether
high-yielding agriculture inevitably re-
quires the heavy use of energy. This
study was designed to determine (i) how
much less energy the Amish use than
their non-Amish neighbors and (ii) what
penalty they pay in reduced yields be-
cause of their agricultural methods.

The Amish

The Amish in America and Canada
now number 70,000, most of whom live
in communities in Pennsylvania, Ohio,
Indiana, and Illinois. They are becoming
increasingly visible to the general public
as a result of tourism, journalism, and
television. Although the study of their
agricultural methods was initiated in the
early 1940’s (7), little has been done
since, even though published materials
on other aspects of Amish ways have in-
creased rapidly.

The Amish have their roots in the up-
heavals of the Protestant Reformation
(8). The reaction against the authority of
the Catholic church was carried over in-
to resistance by nonconformists to the
authority of the new Protestant hier-
archy. The Amish were a part of this
Anabaptist left wing of the Protestant
Reformation, which believed in individ-
ual interpretation of the Bible and adult
baptism. In the 16th and 17th centuries,
they were forced from Switzerland and
Germany to other countries, including
Russia, where their skills as farmers
were needed. But in each country their
nonconformist ways led to persecutions
until they reached North America in the
18th céntury. The Amish, who in re-
ligious and agricultural matters were pro-
gressive for centuries, are now felt to be
one of the best available sources of infor-
mation on the farming life of 16th-cen-
tury Germany (9).

The religious functions of Amish agri-
culture are complex. Farming is not one
among many neutral occupations but is
strongly preferred as the optimum set-
ting for the good life. This orientation
stems most directly from their interpre-
tation of Genesis 1:28, which directs hu-
manity to replenish the earth and have
dominance over animals and the land.
They have a strong affinity for nature as
God’s work, as beautiful and orderly.
Secondary choices are trades related to
farming, such as carpentry, blacksmith-
ing, and harness-making. Hard work is a
moral value, which provides a context
for the generally disciplined life. A
simple technology is constantly adjusted
to the right mix of sufficient labor in-
tensity to provide jobs for the family and
sufficient profitability to buy land, pay
taxes, and support the shared obligations
of the Amish community to cope with
such problems as fire losses and medical
bills. Education through the 8th grade is
provided in their own schools. No gov-
ernment assistance is accepted, includ-
ing social security or agricultural support
programs, although they will consult ag-
ricultural advisers. They speak a dialect
of German, and they refer to their non-
Amish neighbors as ‘‘English.”

The Amish belief in the literal inter-
pretation of the Bible provides the basis
for community integration. The biblical
mention of horses but not of motorized
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vehicles has kept the scale of Amish
communities small, the size being based
on the power of the horse-drawn plow
and the range of the buggy. In II Corin-
thians 6: 14 it says, ‘‘Be ye not unequally
yoked together with unbelievers,”” which
the Amish interpret as forbidding their
being tied directly to secular society by
electrical lines or natural-gas pipelines.
But in the modern era, many inter-
pretations must of necessity be arbitrary
when biblical wording does not apply di-
rectly to current questions. This fact,
when combined with the independence
of each Amish community, has led to
much differentiation among them. Some
Amish drive cars and are almost in-
distinguishable from the Mennonites,
from whom the Amish split in 1697. But
even among the Old Order Amish, the
most numerous group, there are the very
conservative who permit only stationary
engines to drive belts for power (most
Old Order Amish pull motorized balers
behind their horses and may have a num-
ber of engines to power milking ma-
chines, refrigeration units, feed grinders,
washing machines, and so forth). A mar-
ket town in central Pennsylvania may
have buggies of four different colors—
white, yellow, grey, and black—in-
dicating these different groups of Old Or-
der Amish.

The market system of the larger so-
ciety sets important constraints that the
Amish must adjust to (/0). The price of
land, the market for agricultural com-
modities, interest rates, and national
economic factors all influence Amish op-
erations. Since the Amish draw an ethi-
cal line between owning a machine and
hiring custom agricultural work, they are
beginning to use their neighbors’ ma-
chinery, especially for specialized opera-
tions such as soybean harvest and the
production of silage. The constraints of
an ethically determined intermediate
technology produce spatial differences in
Amish agriculture as well. The Amish
are not likely to spread into the Great
Plains because that region is not con-
ducive to the labor-intensive, unirrigated
agriculture at which the Amish are so
skilled (/7). The Amish not only must
find the right area, but they must be able
to purchase enough small farms to sup-
port their community and institutions
without driving land prices too high. It is
also desirable that a local market be
available where they can sell the prod-
ucts of their gardens, barnyards, and
farmhouses.

The Amish must adjust to the econom-
ic conditions as they find them, but in
one major way they create their own
economic pressures. The Amish family
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includes an average of seven children
(12), and the greatest task facing an Am-
ish farmer is to see his sons established
on farms. In their attitudes toward chil-
dren, the Amish are like traditional agri-
cultural societies worldwide.

Energy Analysis

With the increased realization that en-
ergy, which is essential to modern so-
ciety, may become scarce, energy analy-
sis has increasingly become a supple-
ment to other methods of analyzing
questions concerning resources and the
environment. As with economic analy-
sis, energy analysis permits different
production processes to be compared,
except that the costs are in terms of the
energy degraded to obtain a desired
product rather than of the dollars spent.
Energy analysis is especially useful
when imperfect markets or hidden subsi-
dies distort prices and make economic
analysis difficult, as is often the case with
energy and agriculture. Energy analysis
has provided a new understanding of pol-
icy questions as diverse as packaging
(13), housing (I4), and transportation
(15). One of its key advantages is that it
is not culture bound, as economic analy-
sis so often is. It has been used ef-
fectively, for instance, to show that the
use of cows in India is a sensible practice
in that cultural context. Cows provide
milk (the major source of animal protein
in the Indian diet), motive power for
farm work and transport, and dung
(which, in most cases, is the only fuel
available). In addition, the cows are fed
with materials that would otherwise be
largely wasted (/6).

However, the process of carrying out
an energy analysis is rarely as straight-
forward or concise as the laws of ther-
modynamics would suggest. Many stud-
ies of the same processes have led to dif-
ferent findings (/7), and international ef-
forts have been initiated to standardize
approaches and terminology (I8). Al-
though standardization will be a great
help, it will not resolve all the difficulties
because of the necessity for tailoring
each analysis to the objectives of the
study.

In this study, the energy uses of Amish
and “‘English”” farmers were compared
by calculating their energy ratios (some-
times called caloric gain), the amount of
food energy produced per unit of energy
spent to produce it (2, /9). An energy ra-
tio greater than 1.0 indicates that the
process is a net producer of energy, and
an energy ratio of less than 1.0, that it is
a net consumer. The energy inputs to the

agricultural process are traced back to
the point at which additional energy
costs make an acceptably small dif-
ference in the total energy costs. Outputs
are calculated at the farm gate, on the
basis that they are subsequently depen-
dent on the allocation decisions of so-
ciety rather than on the decisions of the
farm operator.

In order to determine the penalty paid
in lost production for energy eon-
servation, the yields per acre (Il
acre = 0.405 hectare) of each farm were
determined. The total farm output, ex-
pressed in terms of 1000 kilocalories
(Mcal) is divided by a corrected figure
for farm acreage. The corrected acreage
is obtained by adding to the total tillable
land an additional acreage that would
have been necessary to produce the sup-
plemental feed that many farmers pur-
chase. Acreages of woods and waste
were not included, and rough pasture
was discounted according to its equiva-
lence to tillable land; the farmer sug-
gested the terms of the trade, such as 3
acres of hillside pasture for 1 acre of till-
able land.

The energy values of the major farm
products are given in Table 1. For some,
such as milk, eggs, and grains, the ener-
gy values are obvious. These are homo-
geneous commodities of relatively little
variation in quality or nutritive value.
With animals, however, there are large
variations based on size, age, and quality
of the animal. The product itself is com-
plex: how should the analysis distinguish
between prime meat cuts of low caloric
value with high caloric fat and animal by-
products? The approach used here is that
of Cook (20), which assumes a standard
percentage of the carcass to be separable
lean meat, with bone and excess fat re-
moved. The energy output per animal is,
of course, more a function of these as-
sumptions than a straightforward energy
accounting, and as a result, the matter of
whether a process is a net energy pro-
ducer or consumer becomes less mean-
ingful. However, these necessary as-
sumptions do not impair the com-
parisons of energy ratios and yields be-
tween Amish and English farmers;
indeed, any assumption of caloric values
that is based on the weight of a fairly
standard animal product would lead to
the same relative responses to the ques-
tions posed by this study.

Table 2 gives the energy values used to
convert major inputs into caloric values.
For the most part, they are averages of
selected data available in the literature,
weighted to account for completeness of
analysis and appropriateness for this
study. Most energy figures that are avail-
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able for agricultural inputs vary consid-
erably. Not only do major differences
stem from the completeness of the analy-
sis, but also, fertilizers are produced by
different processes, feeds come from dif-
ferent regions (some with irrigation and
others without), and the use of different
forms of energy and transportation all
contribute to the differences in con-
version figures. Agricultural equipment
is particularly difficult to handle since
there are normally many. pieces on a
farm, each of which has different rates of
use, which makes the calculation of en-
ergy depreciation rates awkward.

Solar and human energy are not in-
cluded in the analysis. Solar energy is
considered a free good; if it were not
used by agriculture it would go essen-
tially unused. Human energy, even on
the Amish farms, is still a tiny fraction of
the total energy used, even though the
work begins early, often 5 a.m., and ends
with the after-dinner chores. There is al-
so the question of whether labor would
be more correctly viewed from the Am-
ish perspective, as a benefit rather than
as a cost.

Research Procedure

Three groups of Amish were studied—
in central Pennsylvania, eastern Illinois,
and southwestern Wisconsin—in order
to obtain results from different environ-
ments. A smaller number of English
farmers in the same areas were also in-
terviewed. In Wisconsin, several re-
cently completed studies (21, 22) pro-
vided comparative data, which necessi-
tated a somewhat modified analysis and
different conversion figures. Each farmer
interviewed was asked a series of ques-
tions about the quantities of materials
brought onto the farm and of the prod-
ucts sent out. Data were confirmed
where possible by checking with distrib-
utors of fuel, feed, and fertilizer.

The number of horses used on each
Amish farm was quite consistent. There
were usually eight work horses or mules,
even though farm size varied consid-
erably. The number of ‘‘driving’’ horses
varied more, between one and two in
Pennsylvania to between two and four in
Illinois. The Amish contend that a work
horse will eat as much as a cow, which is
an indication of one energy cost the Am-
ish must overcome if their yields are to
equal those of the English.

An input-output analysis such as this
has the advantage of simplicity, since it
is essentially concerned with what
comes onto each farm and what leaves it;
however, it sheds little light on the inter-
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Table 1. Energy values of major food prod-
ucts (25).

Item Energy value

(kcal)
Milk 650*
Eggs 972+
Hogs 3,040%
Cows 2,440%
Chickens 1,035%
Corn 3,4808
Wheat 3,3008
Soybeans 1,3408

*Per kilogram, with 3.5 percent butter fat.  {Per
dozen, large. $Per kilogram of live weight. §Per
kilogram.

nal operations of each farm. The farmer
is assumed to be using his land reason-
ably, given the constraints he operates
under. The analysis assumes that the re-
sults will reflect the different constraints
of labor and energy operated under by
both the Amish and the English. How-
ever, there are variations among the
farms. The Amish produce much of their
own food and sell surplus vegetables,
fruits, eggs, and baked goods at local
markets. Theoretically, the food pur-
chased and sold by each farm family
should be included in the energy analy-
sis, but such data are hard to obtain and
were not a part of this study. Also, dif-
ferent farmers produce different crops
and use different forms of crop rotation;
the effects of these variables are un-
known. It is not the highly controlled ex-
periment that may be desired, but the re-
sults do reflect a substantial difference
between Amish and English use of ener-

gy.

Results

Central Pennsylvania. The study area
is one of ridges and valleys just east of
the Allegheny Front. The Amish have
moved here only within thé last 10 to 15
years, as land prices, tourism, and indus-
try in Lancaster County have made it dif-
ficult for them to find farms for their
growing numbers in that traditional cen-
ter of Amish life. The Amish are now
found in 40 of Pennsyivania’s 67 coun-
ties. The valleys of central Pennsylvania
provide good limestone soils, a degree of
isolation, wooded hilis, and good sup-
plies of water. The sample consisted of
12 farms belonging to the Old Order Am-
ish, five to the most conservative group
of Amish (locally known as Nebraska
Amish), and six English farms. All are
primarily milk producers.

The overall energy ratio of the Old Or-
der Amish indicates that there is virtual-
ly no net gain in energy in their dairy op-
erations (Table 3), but in its final form of
milk, the energy is directly useful to
man. The English farmers’ energy ratio
of 0.553 means that they use 83 percent
more energy to produce a unit of milk
than the Amish. Thé yields per hectare
for the two forms of agricultiire are much
the same, with the Amish yields 4 per-
cent higher. In this case, there is no pen-
alty in reduced production stemming
from the reduced energy use of the Am-
ish, which supports the optimistic hy-
pothesis that high production can be
maintained with reduced use of energy.

For the Nebraska Amish, however,
the historical relationship between ener-

Table 2. Energy costs of major inputs.

Energy cost Efficiency of
Item (Meal) production (%) References
Fuels )
Gasoline 9.30* 89.6 2,26
Diesel 10.40* 89.6
Liquefied petroleum gas 6.45* 95.0
Kerosene 10.30* 84.6
Naptha 7.70% 89.6
Electricity 2.541 34.0
Fertilizer
Nitrogen 15.9% 2,3,27,28
Phosphorus 3.5%
Potassium 1.4%
Pesticides
Atrazine 45.2% 2,28-30
All others 33.0%
Feed
Corn 1,3008 28
Soybean meal|| 1,1008 2,3,30
Hay 4008 3, 20, 28, 30
Transport 0.3459 2,3,20
Farm equipment 160# 13
*Per liter. tPer kilowatt hour. fPer kilogram. §Per ton. |The total energy cost to produce a

ton of soybeans, estimated to be 2200 Mcal, is divided equally between the soybean oil and meal.
#Per horsepower per year. For Amish farms, the number of motors and their horsepower

per kilometer.

*Per ton

were recorded. For non-Amish, who power most of their farm implements from tractors, the horsepower of
the tractors was doubled to account for their other equipment.
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gy use and yields appears. Their energy
ratio is 49 percent higher than that of the
Old Order Amish, but their yields are 47
percent lower. Since they use only one
stationary engine, the Nebraska Amish
must sell their milk as grade B milk,
cooled only by spring water. In addition,
they are less likely to take advantage of
the services offered by agricultural ex-
tension agents and farm suppliers. Their
farms are 27 percent smaller than those
of the Old Order Amish, but they have
many fewer cows, in part because they
do not use milking machines. The Ne-
braska Amish generally reflect greater
self-sufficiency. The farms appear no-
ticeably poorer, and the farmers are
more reluctant to be interviewed. The
Nebraska Amish can perhaps best be
thought of as failing to utilize the scien-
tific developments as extensively as oth-
er Amish and are therefore similar to
farms in less-developed countries.
Figure 1A provides a comparison of
the major energy inputs per hectare for
the three groups. The main energy sav-
ings of the Amish come in their use of
fuel and equipment, as would be ex-
pected. The Old Order Amish use more
purchased feed than the English; 100
acres (40.5 hectares) is about the limit of
horse farming, and many farms have

fewer tillable acres than that; if the Am-
ish wish to have additional cows they
must purchase additional feed.

An additional contrast between the
Amish and the English is their household
use of energy. The Amish use liquefied
petroleum gas for cooking, refrigeration,
and hot water; naptha for lighting (in
Coleman lanterns); and wood for space
heating. The English use energy in much
the same way as most American families
do. In our sample, the average Amish
family used 15,330 Mcal per year, and
the English families used 160,280 Mcal.
The English, in fact, used 20 percent
more energy in their homes than the Am-
ish to produce 173,650 kilograms of milk,
the average farm output. The con-
servation achievements of the Amish
here are greater in their homes than in
their farming.

Eastern Illinois. The Amish commu-
nity in Douglas County, Illinois, was es-
tablished in 1864 with the purchase of
railroad land for $8.10 per acre. The land
is excellent, with deep fertile soil, al-
though its flatness creates some drainage
difficulties. The uniformly good soil pre-
sents a problem to the Amish since it
does not permit them to allocate any of it
to woods and the 5 to 15 acres used as
pasture on each farm are inefficiently

Table 3. Energy ratios and yields per farm (central Pennsylvania). Summary data are shown in
boldface type to facilitate comparison with data in Tables 4 and 5.

Group Energy Yield Output Input Size Corrected Cows
ratio (Mcal/ha) (Mcal) (Mcal) (ha) size (ha) (N)
Old Order 1.009 3,151 134,527 113,367 32.6 42.7 31.0
Amish
English 0.553 3,071 245,715 444,453 73.4 80.0 47.3
Nebraska 1.508 1,710 53,014 35,151 30.0 31.0 12.8
Amish

Table 4. Energy ratios and yields per farm (eastern Illinois). Summary data are shown in bold-

face type.

7Gr u Energy Yield Output Input Size Corrected
oup ratio (Mcal/ha) (Mcal) (Mcal) (ha) size (ha)

Data as collected
Amish 0.974 3,165 173,134 177,821 38.9 54.7
English 2.003 11,444 2,466,156 1,230,769 200.6 215.5
Assuming all grains fed to hogs
Amish 0.886 2,879 157,494 177,821
English 0.707 4,644 1,000,820 1,415,384

Table 5. Energy ratios and yields per farm (southwestern Wisconsin). Summary data are shown

in boldface type.

Group Energy Yield Output Input Size Corrected  Cows
ratio (Mcal/ha) (Mcal) (Mcal) (ha) size (ha) (N)
Amish 1.614 1,305 50,631 31,379 60.8 38.8 14.5
English
Small farms* 0.274 1,668 99,399 362,990 71.6 59.6 24.5
Large farmsf 0.395 2,079 204,800 518,890  107.6 98.5 40.9

*Number of cows, < 30.
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tNumber of cows, 30 to 49.

used in comparison with the English
farms. In the absence of woods, house-
hold heating is by fossil fuels, and in the
absence of gravity-fed water systems,
windmills are used to lift water to in-
sulated water tanks.

As Amish farms dominate this part of
Douglas County, it was not possible to
pair Amish farms with adjacent English
farms. The nearest English farms were
substantially larger than the Amish
farms; the five English farms surveyed
averaged 495 acres (200 ha) compared
with 96 acres (39 ha) for 11 Amish farms.
The Amish use very little chemical pesti-
cides and, because of the good soil in the
area, they have traditionally not used
chemical fertilizer, although some farm-
ers are beginning to apply small amounts
(some organic fertilizers are used). How-
ever, unlike another recent study of or-
ganic farming (23), we found that the
Amish yields of corn, 115 bushals per
acre (7200 kg/ha), are less than the Eng-
lish figures of 165 bushels per acre
(10,400 kg/ha). The largest single energy
input to an Amish farm is for supplemen-
tary feed (especially soybeans) which is
grown in only limited quantities (Fig.
1B). Hogs are the major product in the
area, although the English farmers ex-
port substantial amounts of grain as well.

The initial calculation of the energy ra-
tios (Table 4) reflects the grains exported
by English farmers, which pushes their
energy ratios above 2.0. Since it would
not be correct to compare outputs of ani-
mal products to grain, a calculation was
made of the hogs that could be produced
if the exported grain had been fed to
hogs, using local feeding efficiencies of
4.25 kg of grain per kilogram of animal
weight gain. A 15 percent energy sur-
charge was added for the estimated ener-
gy cost of this hypothetical feeding oper-
ation. On this basis, the energy ratio of
the Amish was 25.3 percent higher than
that of the English, but their yields were
38.1 percent lower. These results sup-
port the pessimistic hypothesis, that a
decline in energy available to agriculture
would cause a decline in food produc-
tion.

There are several possible explana-
tions for the differences in the results
from Illinois and Pennsylvania. The use
of chemical fertilizers would increase
Amish yields significantly, but it would
also lower their energy ratios toward the
English figures, thus generally reducing
the differences between the two farming
operations. It is also possible that hog
farming, being less labor-intensive than
dairy farming, is less amenable to ener-
gy conservation through Amish meth-
ods. However, since crop production is
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the major energy consumer, it seems un-
likely that this factor would be impor-
tant.

The differences between the two sets
of results probably stem from the dif-
ferences between the two environments.
The diversity of central Pennsylvania,
with its long narrow valleys, steep wood-
ed hills, and marginal pasture, can be
used efficiently by the Amish, while the
uniformly good soil of Illinois is ideal for
modern agricultural technology. Each
environment presents certain obstacles
and opportunities, and although it is easy
to visualize the obstacles to using large

A

machines on the irregular topography of
Pennsylvania, it is not so easy to identify
the obstacles to the Amish in Illinois.
Household uses of energy are not includ-
ed in these figures. In fact, since the en-
ergy ratios and yields of the Amish are
similar in Illinois and Pennsylvania, it is
probably more correct to say only that
the Amish cannot utilize the Illinois site
as effectively as the English.

The differences between the results for
Illinois and Pennsylvania suggest that if
energy were to become scarce in the fu-
ture, the changes in agriculture would
vary depending on the site. In diverse

environments, agricultural practices may
move away from energy-intensive meth-
ods more rapidly than in areas that are
now treated most intensively by modern
methods. If labor is substituted for in-
creasingly expensive energy, idle small
farms may be returned to production to
the extent that they permit the utilization
of local energy sources such as woods
and pastures. Sites that enable farmers
to avoid the high cost of equipment-and
fuel will increasingly be advantageous.
Southwestern Wisconsin. Vernon County
and the adjacent part of Monroe County
is the site of the Cashton-Westby Amish
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Fig. 1. Major energy inputs per hectare for Amish and English farms in (A) central Pennsylvania, (B) eastern Illinois, and (C) southwestern

Wisconsin.
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settlement. Consisting of approximately
55 farms, the community has been ex-
panding as Amish have moved in from
other areas where land pressure and
prices are higher. The Amish here are
conservative, in many ways similar to
the Nebraska Amish in their use of sta-
tionary engines and belt power and the
limited use they make of available scien-
tific assistance. The region is character-
ized by a rolling upland topography cut
by flat-bottomed valleys, with rocky,
wooded slopes making up much of the
landscape between. The soils are deep
forest soils overlying dolomite and sand-
stone, but the farms are large because of
the amount of unproductive land on the
hillsides. Dairy farming predominates,
and nearly all cropland is planted with
corn, hay, and oats.

Data were collected from ten farms in
this settlement and were compared with
a statistical sample of 14 farms obtained
from the 1975 Wisconsin Farm Business
Summary (2/) and with supplementary
data from other sources (22). While not
providing a sample of farms in the same
area, this sampling method did offer the
opportunity to select English farms of
the same approximate size and with the
same number of cows; thus, differences
in these variables should not affect the
outcome. However, compared with Eng-
lish dairy farms in Pennsylvania, the
small English farms (with an average of
24.5 cows) were relatively inefficient in
their use of energy, and yields were less.
Therefore, a sample of larger Wisconsin
farms (30 to 49 cows) were also evaluat-
ed to see if the scale of operation af-
fected the results.

The energy conservation of the Amish
is striking (Table 5). The Amish yields
are 22 percent less than those of the
smaller English farms and 37 percent less
than those of the larger ones, and yields
on all types of farms are well below those
in Pennsylvania. The Amish inputs for
all major items—feed, fertilizer, fuel,
and equipment—are low, whereas for
the English farms they are high, espe-
cially for fuel (Fig. 1C). The data for
English farms in all three study areas
suggest that larger farms are more ener-
gy-efficient than the smaller ones.

Conclusions

The data do not clearly support either
the optimistic or the pessimistic hypoth-
esis. The results from the more progres-
sive Old Order Amish in Pennsylvania,
who perhaps best approximate a tradi-
tional culture taking advantage of mod-
ern science and technology, do support
the optimistic hypothesis, but the Amish
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in Illinois, who are progressive in most
matters, do not. A number of other fac-
tors, such as the effects of different envi-
ronments and the differences in farm size
and operation, are also important. An in-
put-output analysis such as this does not
permit a detailed understanding of the
specific reasons for the variations. To
obtain the data necessary for such an
analysis would require the collection of a
vast amount of information from each
farmer throughout the year and necessi-
tate a degree of involvement in the farm
operation that Amish farmers may not be
willing to grant. Even with such data, the
interrelationships might not become
clear.

In one respect, however, the results
are clear and do support the optimistic
hypothesis, if slightly modified to pertain
to energy conservation on farms in gen-
eral rather than just in agricultural pro-
duction. An Amish farmer told us that to
buy a car he would have to milk five
more cows. One may ask how many
cows it would take to purchase a recre-
ation vehicle or a color television or to
pay an electric bill. If the Amish are con-
servationists, it is primarily in their con-
sumption pattern. Their major contribu-
tion to energy conservation is in the lim-
ited demands they make on available re-
sources to support their way of life.
Their major purchases are limited to
clothing, bread flour, sugar and a few
other food items, and household equip-
ment and furnishings. The Amish bug-
gies and harnesses, which are made by
Amish craftsmen, will last 20 to 30 years;
a horse may live that long as well, al-
though the average life span is approxi-
mately 20 years. Probably more than any
other group in this country, the Amish
could survive without the support of in-
dustrial society.

Amish conservation and its economic
consequences also account for the pros-
perity and expansion of Amish agricul-
ture, a striking factor in itself in this era
of poverty-stricken small farms and large
commercial agriculture. The frugality of
their consumption patterns and their
willingness to use a labor-intensive inter-
mediate technology has meant that the
Amish could bank most of the proceeds
of their farming operations and accumu-
late the funds to obtain land for their
sons as the need arises. Their simple
technology has enabled the Amish to
avoid the major causes of small farm
poverty and bankruptcy, the difficulty
of obtaining the capital to purchase
modern agricultural machinery or the
heavy debt payments required if it is
obtained (24).

If energy becomes scarce in the future,
the effects will not be felt uniformly. Ag-

riculture would almost certainly be able
to procure supplies needed for energy-ef-
ficient purposes such as fertilizing crops
and preserving food. Even though the re-
sults we have described are mixed, they
do suggest the potential for reintroducing
human labor without major losses in pro-
duction as long as key supplies such as
fertilizers are available. The require-
ments of human labor could even be a
benefit if energy shortages reduced the
jobs available in other sectors of the
economy.

The Amish experience should make us
more confident about the future if energy
should become progressively scarcer. It
is often said that the Amish provide a
vignette of early America; is it also pos-
sible that they may provide an image of
the future?
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