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ABSTRACT
The extent of the use of adobe as a builiding material in the
United States is examined in this paper. Since almost all of
adobe use is limited to the Southwest, some estimates of its
extent are made for the states of New Mexico, Arizona, Texas and
California. It is estimated that there are over 17,000 adobe
residences now in use in the United States, with over 1,500 new
ones being built each year.



Introduction

With increased interest in adobe as a construction material in the
southwestern United States, where there is a relatively high potential
for seismic activity, the need arises to assess the extent of adobe use,
This requires an estimate of the number of adobe structures as well as
the current state and future trends of the adobe construction business.
While there is insufficient information to provide definitive answers to
those questions, this report attempts to estimate the extent of use of
sun-dried brick in the United States, both today and during the last cen-
tury.

A survey of literature reveals a paucity of statistical information
about production of adobe bricks, housing starts or total number of adobe
structures. Although numerous details of housing types and facilities
are included in the national census figures, the U. S. Bureau of Census
does not classify buildings by wall type. Generally, even county or city
building departments do not keep records of houses by construction type.
Moreover, it is generally accepted that many adobe residences are con-
structed by individuals in rural areas. Thus, it is almost impossible to
find comprehensive numerical data in published form.

For this reason, figures used in this report should be viewed as
estimates rather than as hard figures. The statistics are derived from
scant bits of information in the Titerature plus opinions of builders and
producers, and includes extrapolation of this information. The figures
shouid be regarded as a starting point for future research.

The report focuses on four southwestern states: New Mexico, Arizona,
Texas and California. Although isolated use of adobe is widespread, and
rammed earth was used fairly extensively in colonial times, its primary
use is in the semi-arid Southwest, where climatic conditions and soil
types are suited to adobe. Moreover, all four states have been influenced
by Spanish colonization. Scarcity of wood not only discouraged construc-
tion with lumber, but also presented a problem in fueling kilns for firing
brick. From various sources, it is estimated that 97 percent of existing
adobe buildings in the United States lies in these four contiguous south-
western states.



A Short History of Adobe in North America

By the time the Spanish colonized the New World, sun-dried mud brick
construction in the Americas could claim antiquity: Peruvian ruins
dating to as early as 3000 B. C. revealed mastery of an earthen block
construction in which bamboo molds were used to form the Andean mud and
straw mixture, and the arid Mexican plateau invaded by Cortez in 1519 had
seen the use of earthen bricks in the pyramids at Teotihuacan as well as
in common housing.

In the last half of the 18th century, as Spanish settlers moved into
northern Mexico and into what is now the United States, they encountered
civilizations using two types of non-brick earthen construction: puddle
and Pise” (rammed earth). Although thirteenth-century ruins along Nav-
ajo Creek in northern Arizona were made of bricks that were hand-formed
in place in the wall, the indigenous people of the southwest United States
were largely dgnorant of sun-dried brick formation and construction.
Under the influence of the Spanish, these North American Indians quickly
adopted both the method and the Spanish term for the brick--adobe. By
the nineteenth century, when English-speaking colonists moved into the
southwestern desert region, adobe was synonymous with housing.

Mexican influence in the region diminished steadily following Santa
Ana's ephemeral victory at the Alamo in 1836. The U. S. victory in the
Mexican War {1846) and the 1853 Gadsden Purchase spelled the end of
Spanish dominance in the region. The U. S. Army occupation of New
Mexico in 1846 brought a movement to "Americanize" the Mexican villages
in the territory. Rumors and nuggets of California gold {1849) precipi-
tated a deluge of "gringo"” settliers to the previously Spanish-speaking
west coast.

This new influx of aggressive settlers brought not only new faces
and new architecture, but also new means of transporting previously
scarce building materials; the passing of the railroad through the South-
west in the 1880's provided the means to haul the favorite construction
materials of the newcomers--rock, brick, and lumber. Brick kilns and saw-
mills sprang up. And as the frame house flourished, the time-proven adobe
fell into disrepute. During the following century adobe construction in
the U. S. was practiced mainly by a few rural people in the Southwest,
most with Spanish surnames, who dried bricks in their backyards and built
their own adobe homes. A few commercial producers sold to wealthy
patrons enchanted with "territorial style" adobe haciendas. Only the
very poor and the artistic types were reputed to be building with adobe.

Today, adobe is receiving renewed, although limited, interest. The
increasing cost and growing scarcity of energy have forced builders to
take a hard look at traditional energy-intensive construction materials.



The adobe, which features cheap and indigenous ingredients and a solar
drying process, is becoming a viable alternative to wood and cement block.
While the steady-state thermal resistivity of adobe is not as great as
some high-technology materials, aficionados have always recognized its
value in storing and stabilizing temperatures, the "thermal mass" effect.
Earthen colors of adobe and its stuccoed exterior make it aesthetically
pleasing with a desert backdrop as well as in an urban setting.

For these reasons, adobe production is seeing a modest rebound. For
instance, Hans Sumpf, California's largest adobe producer, sold 280,000
units in 1958. From 1970 to 1980, however, Sumpf's sales have increased
to around 1,125,000 sun-dried bricks per year. A long-time Albuquerque
architect, author, and adobe builder, P. G. McHenry, states that, while
fifteen years ago only three or four builders in Albuquerque constructed
adobe houses, today, over twenty adobe builders ply their trade. This
same pattern is evident in Santa Fe, Tucson, and other communities
throughout the Southwest. Adobe, then, is regaining popularity as a
building material in the United States. Time will tell whether it will
again see wide-spread use in forming the portals and partitions of Amer-
ica's homes.

Methodology

A count of the total number of dwellings in each state is provided
once every ten years by the U. S. Bureau of the Census, but the census
does not classify houses according to wall type. The basic methodology
used in this report was to estimate what percent of those dwellings listed
by the census represented adobe houses. This percentage was then muiti-
plied by the census figures to obtain the number of adobe houses.

Having established from the census the number of adobe dwellings at
the beginning of each decade from 1850 to 1980, an estimation of the num-~
ber of adobe dwellings built per year could be obtained. As an example,
consider the statistics for Texas for the decade between 1850 and 1860.
The number of adobe dwellings in 1850 is calculated as 19,590. The 1860
statistics on Table IV of this report show 55,240 adobe homes. 19,590
subtracted from 55,240 yields an increase of 35,650 adobe dwellings.
Dividing this figure by ten years indicates approximately 3565 adobe
houses per year were built during the decade. Since this procedure
ignores the demolition of adobe homes during the ten-year period, the
actual figure for houses constructed should be siightly higher. Of
course, any variations within the 10 years could not be determined.



Of primary importance was the estimation of the percentage of adobe
homes included in the total number of dwellings. As previously stated,
statistical information on adobe structures is practically non-existent.
The information leading to estimates of percentages falls into three
main categories: 1) historical events and figures pertaining to Spanish
influence in the region of interest, 2) production statistics from adobe
makers, and 3) opinions of builders, producers, and adobe buffs. Addi-
tional information was found in Sanborn Fire Insurance maps. The assump-
tion was also made that the percentages did not vary greatly or unpre-
dictably from decade to decade. Using the census figures, estimates of
percentages of adobe homes, and information on the number of adobe homes
built per year results are calculated and presented in Tables I to V. In
most cases, continuous data are not available, and trends are estimated
and total numbers accumulated. Basic assumptions for each state are dis-
cussed below.

New Mexico

New Mexico is the acknowledged "adobe capitol" of the United States.
Edward Smith, geologist for the Eight Northern Indian Pueblos Council
states, "It is apparent that New Mexico is the leading manufacturer and
user of adobe bricks in the U. S. with a total of 4,133,000 adobes pro-
duced by 47 active adobe makers this year (1980). Also, according to
reports received by my office,this total production of adobes was sold by
the end of November." Additionally, Smith estimates that again as many
sun-dried bricks may be produced in "backyard" operations in the state.
Albuquerque producer Richard Levine estimated that only 20,000 backyard
adobes are made per year "in New Mexico. Assuming a conservative estimate
of 300,000 bricks produced in backyard operations in 1980, and the possi-
bility of up to 100,000 imported adobes from Mexico would bring the total
estimated use in New Mexico up to 4,533,000 adobes. A 1900-square foot
house requires around 6,000 adobes, and it is assumed that 70% of the
4,533,000 bricks were used for house construction (as opposed to office
buildings, walls, and other non-dwelling uses). The following calcula-
tion resuits in an approximation of the total number of adobe houses
built in 1980 in New Mexico:

4,533,000 adobes

5,000 adobes/house * /0 = 530 houses

The New Mexico Business Current Economic Report of December 1980
1ists 1305 building permits issued through October of 1980 in the City of
Albuquerque. Using extrapoiation to include the months of November and



December, and considering residential starts only, it can be assumed that
around 1,400 house permits were issued in Albuquerque in 1980. The popu-
lation ratio of Albuquerque to the total state population is 1:3.8 (from
the 1980 census). If the number of housing starts per capita statewide
is considered to be about the same as in Albuguerque, then the State of
New Mexico saw approximately 5,320 housing starts during 1980. Dividing
the number of adobe homes (530) by the number of total housing starts
(5320) yields 10 percent adobe construction for the year statewide.

Albuquerque city building inspector Ed Ordonez estimates that 100
permits for adobe homes were issued per year in Albuquerque during the
last 10 years. For Albuquerque, then, this estimate yields 7.1 percent
adobe homes for 1980. Of interest here is the indication that adobe is
utilized more extensively in rural areas than in the urban, as the state
use was 10%, but Albuquerque's use of adobe was found to be only 7%. This
is not an unreasonable conclusion, since the state is largely rural.

This unexpectedly high percentage of adobe use is not typical of
years previous to 1980. The number of housing starts in New Mexico in
1979, for instance, was more than double that of 1980. Using the same
estimate of adobe starts (100/year), results in an average of only 3 per-
cent adobe construction, which probably is more typical of the 1970-80
decade. This report postulates the following explanation for the discrep-
ancy: while the housing industry in general fluctuates greatly from year-
to-year, the adobe business remains fairly constant. For instance, pro-
duction figures from the Hans Sumpf Company of California for the last ten
years reveal a mean adobe production of 1,177,677 adobes with a standard
deviation of only 166,000 bricks. Sales varied slightly more, but were,
in general, steady over the ten year period. From an economics viewpoint,
the backyard producer who builds his own home out of adobe and makes a few
thousand additional bricks to sell is more apt to engage in these activi-
ties during a slow economic period, thus damping out fluctuations. If the
above postulate hoids true, then the short-term percentage of adobe homes
built per year is more a function of the overall housing market than of
any change in the use of adobe, which varies only gradually. If conven-
tional housing construction is down (such as in 1980), then the percent-
age of houses built of adobe appears high. If conventional construction
is booming, then the adobe percentage is less.

Less information was available from the previous 130 years. A USDA
publication, Farmers' Bulletin #1720, issued in January of 1934 states,
"Eighty percent of all structures in Las Cruces, New Mexico are adobe."

A reading of the 1919 Sanborn Fire map of Albuguerque reveals 776 adobe
dwellings and 175 other adobe structures. The 1920 census lists 3,280
dwellings in Albuquerque. However, the Sanborn map illustrated only about
90% of the city. This report estimates that the total number of adobe
houses was closer to 900.

Historical implications on New Mexico adobe use have been mentioned
earlier in this report. Weighing these considerations, it was concluded
that in 1850, 97% of the dwellings in what is now New Mexico were made of
adobe. Subsequent intrusion by white settlers coincides with the demise



of adobe in the state.

Arizona

Second in importance in the use of adobe is the state of Arizona. A
comparison of the 1850 data from both Arizona and New Mexico shows iden-
tical percentages of total dwellings which were adobe--97%. However,
significant differences between the population growths in the two states
led to consequential differences in the use of adobe. The 1870 census
shows only 9,658 inhabitants in Arizona. (This figure may ignore the
Indian populace.) By 1890 the population had swelled to 88,243. During
the previous decade, the railroad had arrived in Arizona. The growth in
population consisted mainly of an influx of U. S. settlers bringing their
distinctive architecture and building materials. The use of adobe dwin-
dled much faster in Arizona than in New Mexico, where the larger indige-
nous population {in New Mexico) preserved the traditional ways much Tonger.

Tucson architect/engineer and adobe expert E. D. Herreras states that
in Tucson, approximately 1,000 adobe homes were occupied in 1980. The 1980
census 1ists Tucson with 138,211 total dwellings. This calculates to 0.7
percent adobe homes. The percentage is undoubtedly higher in rural areas
where Spanish influence is stronger, but lower in the great population
center of Phoenix., In 1970, half the population of the state lived in
Phoenix, and few of the new houses built to accommodate this populace
were built of adobe.

Texas

No statistics concerning adobe structures were obtained for analysis
in this report. Instead, a comparison was made between Texas and its
western neighbors, New Mexico and Arizona, in a historical context. The
1850 census lists 27,988 dwellings housing "white and free colored" resi-
dents. A population count of 212,592 inhabitants was also cited. It can
be inferred that a sizable anglo populace lived in the area at that time
and that many lived in non-adobe dwellings. Thus, the percentage of adobe



houses in 1850 was estimated to be 70%, rather than the 97% in New Mexico
and Arizona. After the turn of the century, Texas saw an average gain of
population of over one million each ten years. Table IV reflects this
growth and its effect on the number of adobe homes. The number of adobe
homes actually decreased from 120,725 in 1890 to 30,635 in 1970.

California

Historical implications again directly affected the estimated per-
centage of adobe homes in 1850 in this state. While Mexican influence
had earlijer been strong in the southern half of the state, by 1850 it was
fast decaying. Non-Spanish settlers were well-established by this time
in the central and northern parts of California. A wetter climate and
bountiful timber led to the use of wood as a primary building material in
the north. The California Gold Rush in 1849 brought a deluge of non-
Spanish prospectors and settlers. Between 1850 and 1860 the population
of the state gquadrupled.

Production figures were obtained from the Hans Sumpf Company, Cali-
fornia's largest adobe producer. For the years 1970 through 1980, Sumpf
has sold an average of 1,250,000 sun-dried bricks per year. Of these
bricks, approximately two-fifths are used for structural- purposes. Using
the same analysis as was used with production figures from the State of
New Mexico and considering backyard production and Mexican adobe imports,
Catifornia had the production capacity of 150 to 200 adobe homes per year
during the last decade. This represented 0.09 percent of the houses
built in the state.

Al1l Other States

The U. S. Department of Agriculture's Farmers' Bulletin #1720, issued
in January of 1934 includes a map picturing the geographical use of
earthen wall construction in the U. S. Besides the four states specified
in this report, the map included the southeast quarter of Oregon, the
southern one-eighth of Utah, the southern tip of Nevada and an enclave in



the center of that state, scattered areas in southern Idaho, and the
western third of Kansas. The map encompassed not only adobe but sod
houses and any other type of earthern wall construction. This report
accounted for adobe use in these states by estimating that all but 3 per-
cent of the adobe use in the United States is found in the four states of
New Mexico, Arizona, Texas, and California.

Finally, Table VI shows a summary of estimates of total adobe dwell-
ings in the United States, plus the number of adobe houses being built
each year.

Conclusions

An estimated 176,000 adobe homes stand in the United States today,
sheltering half a million Americans. Ninety-seven percent of these dwell-
ings are found in the states of New Mexico, Arizona, Texas, and California,
with the other three percent scattered among the states of Oregon, Idaho,
Utah, Nevada, and Colorado. 1560 new adobe homes are being built each
year. The State of New Mexico is the largest producer and user of adobes,
and contains within its borders a third of the adobe dwellings in the
United States. Ten percent of the homes built in 1980 in New Mexico were
made of adobe (although 3 percent is a more reasonable longer term aver-
age). The percentages in Arizona, Texas, and California were 1%, 0.1%,
and 0.09%, respectively.

The use of adobe has decreased steadily since the end of Spanish dom-
ination in what is now the southwest United States. Although the total
number of adobe dwellings has increased in the 14st twenty years from
154,000 units in 1960 to 176,000 units in 1980, the percentage of adobe
homes over the total number of homes has continually decreased. Only in
the State of New Mexico has the percentage of adobe homes being built per
year increased. By 1970, the percentage of adobe homes being built com-
pared to conventional houses had dropped to two percent per year in New
Mexico. In the following ten-year period, however, the percentage
increased slightly to three percent.

It would be improper to view these figures as anything more precise
than a first estimate. The difficulty in providing this sort of data lies
in the fact that the statistics are cumulative. Assumptions are generally
made on the conservative side, but much more analysis would need to be
done, including a careful census, before more confidence could be assigned.



The fact does emerge that substantial numbers of homes in the United
States are being built of adobe. The trends, certainly in New Mexico and
Arizona, are toward steady or even increasing absolute numbers each year,
although the percentages vary. Solar thermal applications, now being
researched or experimented with by individuals, promises to make the use
of adobe with passive solar heating more and more popular. The prognosis
for the use of adobe is positive.

Thus, it is important to note that the areas of greatest use of
adobe also are areas of seismic risk. A significant portion of the states
of California, Arizona, and New Mexico Ties in zones designated as seismic
risks by the U. S. Department of Agriculture's Farmers' Home Administra-
tion and by the Uniform Building Code. Seismic zones 2. 3, and 4 are con-
sidered unsafe without specially engineered construction. While Texas
contains only zero and one zones, New Mexico's large population concentra-
tions lie in a #2 zone. Half of Arizona is rated #2, and southern Cali-
fornia is divided between zones #3 and #4. In this 1ight, the increase
in total number of adobe houses and in the number of people housed within
gains immediate significance. From visual inspection of the FAHA map,
one would estimate that at least 50% of the adobe homes in the United
States lie within zones of seismic risk. This represents a quarter of a
million citizens housed in buildings which are vulnerable to seismic
activity.

It is of paramount importance, then, that consideration be given to
retro-fitting those dwellings already constructed to protect the inhabi-
tants, and to devise technology for future construction of safe adobe
homes. Since many adobe home owners and builders are among the less
wealthy portion of the nation, these retro-fitting and new construction
techniques must be economical in cost and practical in nature. Such
technology would be of use not only in the United States but to the half
of the world's population housed in adobe structures.
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NEW MEXICO
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ARIZONA
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TEXAS
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CALIFORNIA
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1980 ESTIMATED ADOBE STATISTICS

Total number
of
adobe dwellings

Percantage of
homes built in 1980
which  were adobe

Number of adobe
homes built in 1980

New Mexico 58,930 3 530
Arizona 48,600 1 525
Texas 33,205 0.1 260
California 28,650 0.3 200
A1 Other States’ 6,500 50
Total 175,925 1565

1
,dregon, Idaho, Utah, Nevada, Colorado.

TABLE VI. 1980 Estimated Adobe Statistics

See calculation fn the "New Mexico" section of this report.



