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The Eighth District’s Paper Dollars
By and large, dollars are not easily come by in 

the Eighth Federal Reserve District. This Review 
has pointed out from time to time that per capita 
income in this region runs substantially below the 
national average. The district’s major economic 
problem is to find means of increasing the average 
number of dollars which go to its people.

One way of accomplishing this objective is to 
build up industry in the district — particularly 
industry that can use the district’s basic resources 
as raw materials. And one of the region’s major 
resources is its forests. Here, as wood is processed 
into a variety of forms for final use, dollars can 
almost literally be grown and then multiplied into 
other dollars.

Paper dollars for the district come from an 
industry that uses wood as a raw material. The 
paper and allied products industry (as it is known 
in the Census of Manufactures) represents a sub
stantial— but not a major—economic activity in the 
district. It offers possibilities for expansion through 
(1) increased use of pulpwood which would directly 
aid the tree grower, and (2) more processing plants 
to use the basic product—wood pulp— and the inter
mediate products—paper and paperboard.

More than three-quarters of a century ago trees 
were converted into wood pulp on a commercial 
basis for the first time in the United States. The 
installation of the first wood-grinding equipment 
at Curtisville, Massachusetts in 1867 marked the 
beginning of the nation’s modern paper and allied 
products industry. A  person living at that time 
would have had difficulty foreseeing the extent to 
which a later, more highly developed industrial 
economy would become dependent upon this proc

ess. He could not have envisaged the wide range 
of products that it would make possible.

It also is unlikely that in 1867 anyone anticipated 
how much timber would be needed today to supply 
this industry, which is really a double one: first, 
pulp mills turn wood into wood pulp, and then 
other plants manufacture the pulp into paper and 
a variety of other products. Today the paper and 
allied products industry is one of the principal 
markets for timber. It accounts for about 11 per 
cent of the total volume of commodity drain on the 
commercial forests of the country. Last year some
21 million cords of pulpwood were consumed in the 
domestic pulp industry. Since 1939 consumption 
has almost doubled, and there are estimates that 
50 years from now requirements will total 40 million 
cords annually.

Whether or not the industry a half century 
hence will consume double the present quantity of 
wood used, there is little doubt that the long range 
trend is toward a considerably higher level of timber 
requirements than that of even the postwar peak 
years. This trend is of particular importance to 
those geographical regions with (a) large forest 
areas at the present time and (b) climatic and other 
natural conditions conducive to a rapid reproduction 
of timber that is suitable to the pulping process.

T H E  PA PE R  A N D  A L L IE D  PRODU CTS 
IN D U STR Y—W H A T  IT  IS

The modern paper-making industry came into 
existence in this country when the process of con
verting trees into pulp was first put on a commer
cial basis. Today the industry is a great deal more 
complex than it was in 1867. At that time the pulp
ing process had but one end-product—paper. Now 
woodpulp is used not only in the production of
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paper but is transformed into textiles, chemicals 
and plastics as well. The industry has also grown 
more complicated since the development of a host 
of new uses for paper. Originally the end-use of 
paper was to provide a means of recording the 
written or printed word. Today, paper and paper
board are manufactured into hundreds of products 
used in the home, in construction, trade, transpor
tation, and throughout industry generally.

As classified by the Census of Manufactures, the 
paper and allied products industry has three major 
divisions: pulp mills, paper and paperboard mills, 
and plants processing paper and board into other 
products. In 1947, the total industry had 4,100 
manufacturing establishments, employing 450,000 
workers. Of 19 specific major industry groups it 
ranked eleventh in terms of value added by manu
facture and thirteenth in terms of production work
ers employed. Its shipments totaled $7.1 billion 
in value, and it spent $4.2 billion for materials, fuel, 
electricity and contract work.

The table shows the detail for the three major 
segments of the industry. Pulp mills with large 
capital investment requirements are relatively few 
in number but in general are large-scale enterprises. 
Paper and board mills also are fairly large-scale 
establishments. The great bulk of the number of 
plants in the industry are engaged in converting 
paper and board into thousands of products.

T H E  P A P E R  A N D  A L L IE D  P R O D U C T S  IN D U S T R Y  
IN  T H E  U N IT E D  S T A T E S  IN  1947

Paper
Paper and

Pulp- and Board
Mills Board Products

Number o f establishments .............................. 226 665 3.212
so 148 252

Total salaries and wages (m illions)............ $148 $462 $671
Production and related workers (0 00 ).......... 45 129 215
Man-hours— production workers

(millions) ......................................................... 100 298 454
$127 $382 $502

Value of shipments (m illions) ..................... $940 $2,812 $3,300
Value added by manufacture (m illions)...... $416 $1,050 $1,409
Expenditures for new plant and equipment

(millions) ......................................................... $86 $205 $112
Value of shipments per production worker.. $2,100 $2,200 $1,500
Value of shipments per man-hour................. $9.40 $9.44 $7.27
Value added per production worker............... $9.24 $8.14 $6.55
Value added per man-hour.............................. $4.16 $3.52 $3.10
Capital expenditures per production worker $1,910 $1,590 $520
Source: Census of Manufactures, 1947, preliminary reports. Last five

items calculated from  basic data.

Pulp Mills.— Timber production and marketing is 
directly related to the paper and allied products in
dustry at the point where trees are converted 
into wood pulp. This pulping stage is the initial 
step in the manufacturing process. In 1947 there 
were 226 pulp mills in the United States. These 
mills employed approximately 12 per cent of the 
production workers in the paper and allied products 
industry that year, and shipments were valued at 
$940 million.

Last year the domestic wood pulp industry reached 
an all-time peak of production. It turned out 12.9 
million tons of pulp; in doing so it consumed more 
than 21 million cords of wood. W ood may be re
duced to pulp in four ways—by the sulphate or 
Kraft process; the sulphite method; the soda proc
ess; and the groundwood method. The essential 
manufacturing process is similar for all three chemi
cal processes, the principal variant being the chemi
cal solution used. About 47 per cent of the wood 
pulp manufactured last year was made by the 
sulphate or Kraft process. The increased use of 
this process is of particular significance to the South 
and to this district, as will be pointed out in detail 
later. Sulphite pulp tonnage in 1947 represented
22 per cent of the total, while output of soda pulp 
amounted to only 4 per cent of all wood pulp ton
nage. 73 per cent of all wood pulp produced last 
year was thus produced chemically. O f the remain
der, 17 per cent was reduced mechanically (by a 
grinding process) and 10 per cent (also primarily 
in the South) by miscellaneous means— i.e., semi- 
chemically reduced, defibrated or exploded.

Paper and Board.—After pulpwood is turned into 
wood pulp, wood pulp is turned into paper and 
paperboard. In 1947 paper and board plants em
ployed roughly one-third of all the production work
ers, and shipped 40 per cent of the total dollar 
volume of shipments in the paper and allied prod
ucts industry. Last year the industry produced
11.2 million tons of paper and 10.9 million tons of 
paperboard.

For the past ten years tonnage has been divided 
about equally between paper and paperboard; paper 
output has been just slightly higher except during 
the war period. The output of board has increased 
considerably faster than that of paper in the past 
30 years, however. From the early 1920’s, when 
board amounted to roughly one-third of total ton
nage, it has climbed to its present, relatively equal, 
position.

Paper production can be divided into ten major 
classes. The largest tonnage produced is in coarse 
paper, which in 1948 (as generally for the past ten 
years) accounted for 28 per cent of all paper produc
tion. About two-thirds of the coarse paper output 
is kraft paper—wrapping, bag, shipping sack, and 
converting paper. Book paper is second largest in 
volume, although it dropped slightly during the 
period of the war.

Building and insulating paper have ranked third 
in importance during the past two years after a 
sharp increase in production during the war years.
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Ten per cent of the nation’s paper output is in fine 
paper (largely writing paper). And the rest of the 
total paper tonnage includes sanitary paper, news
print and groundwood paper, special industrial 
paper, tissue paper, and absorbent paper.

About 11 million tons of paperboard were pro
duced last year. Eighty per cent of the total was 
in three types—container board, 47 percent; folding 
boxboard, 20 per cent; and building board, 13 per 
cent. Of the three, only building board has in
creased in total output since 1940; the other two 
have declined. The remaining 20 per cent is di
vided among set-up boxboard, wet machine board 
and cardboard, and “ other board” .

Paper and Board Products—The average con
sumer comes in contact with the industry principally 
through using paper and board products. These 
have come into such widespread use and are such 
an integral part of our life that it has been said that 
a modern nation’s civilization can be measured by 
its consumption of paper products. Such a criterion 
would establish the United States as the most 
civilized of all countries. Last year in the United 
States every man, woman and child used about 357 
pounds of paper. The extensive variety of paper 
and board products manufactured in the United 
States is suggested by the classification used in the 
Census of Manufactures. Fifteen major groups 
with a total of 123 subdivisions are covered in this 
report.

The principal products of this industry are con
tainers—including bags and shipping sacks. Ship
ments of these products represented 60 per cent of 
the value of all shipments of finished paper prod
ucts ; plants manufacturing these products con
sumed 73 per cent of the industry’s total tonnage 
in 1947. The remainder of the tonnage was con
sumed in the production of such items as sanitary 
and health products, wrapping products (principally 
waxed paper) and packaging accessories such as 
corrugated paper sheets and rolls and gummed tape.

More than half (55 per cent) of the total em
ployment in the paper and allied products industry 
was in this paper and board products division in
1947. The division included also over three-fourths 
of the industry’s establishments and nearly half the 
dollar volume of finished product shipments. In 
turning out these products the industry consumed 
over 12 million tons of paper and board.

R E G IO N A L  D ISTR IB U TIO N  AND G R O W T H

The first paper mill in the United States was 
built in Pennsylvania in 1690. Later, other mills 
were constructed in that state and in New York,

Massachusetts, Connecticut and Maine. By 1776 
the industry was firmly established in this country. 
For many years, papermaking was concentrated in 
New England and New York. The native stands of 
spruce in these states made an excellent ground- 
wood; with the discovery of the sulphite process 
they were readily adapted to this first method of 
making pulp.

As the nation and the industry expanded, paper- 
making facilities were established in the Lake 
States of Michigan, Wisconsin and Minnesota, 
where there were large stands of spruce and balsam; 
then in the Far West, where the huge stands of 
western hemlock and true firs could be utilized.

At the beginning of the twentieth century over 
two-thirds of the industry was still concentrated in 
the New England states, New York and Pennsyl
vania. Today, in terms of the number of estab
lishments, production worker employment and value 
added by manufacturer, individual eastern states 
continue to hold the lead. In 1947 New York and 
Pennsylvania had the largest number of establish
ments and production workers; they ranked, re
spectively, first and second in terms of value added 
by the manufacturing process. It should be pointed 
out, however, that as a region the states in the

PAPER AND A LL IED  PRODUCTS INDUSTRY 
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INCREASE IN WOOD PULP CAPACITY
BY R EG IO N S  

Percent Percent

ATLANTIC ENGLAND

NOTE: 1950 Estimated on bos it  of capacity under construction or 
definitely projected.

SOURCE: U. S. Pulp Producer* Attn.

Great Lakes area narrowly led those on the middle 
east coast (not including New England) in both 
number of production workers and value added by 
manufacture. Louisiana was the only southern state 
ranked in the highest ten, and then only on the 
basis of employment.

THE INDUSTRY IN THE SOUTH
A lack of statistical data makes it difficult to 

describe the pulp and paper industry within the 
precise limits of the Eighth District. Material is 
available for district states, but this includes the 
parts of the states outside the district. The problem 
can be handled indirectly, however, through the 
use of regional information. Most of the forces 
which affect the industry in the South operate in a 
large portion of the Eighth District. In Arkansas, 
for example, and the district portion of Mississippi, 
the availability of timber and other natural re
sources has led to the establishment of pulp and 
paper mills that are of importance to the economies 
of these areas.

Statistics covering the entire paper and allied 
products industry, it should be noted first, do not 
show how important a region or a state is in terms 
of each separate division of the industry. This is 
particularly significant when one tries to evaluate 
both the present stage of development in the 
southern industry and the growth of the industry in 
the South. At the present time the South is more 
important as a producer of pulp (and hence a rel- 
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atively larger consumer of pulpwood) than as a 
producer of paper and paperboard or of finished 
paper and board products.

At the beginning of 1949, approximately one-half 
of the nation’s total annual wood pulp capacity was 
located in the South.* The region had over four- 
fifths of the total sulphate capacity, about one- 
fourth of the soda pulp capacity, one-fifth of the 
groundwood capacity, and more than half of all 
other grades of wood pulp capacity. The southern 
industry is a billion dollar industry, including timber 
land owned and controlled by the operating com
panies or by individuals selling stumpage to the 
mills’ contractors. Capital investment in plant and 
equipment alone is estimated at $625 million; annual 
paper sales are valued at $820 million. Last year 
southern mills accounted for 45 per cent of the 
total national pulpwood consumption and produced 
almost one-half of the nation’s total wood pulp 
tonnage.

Growth in the South.— The development of the 
pulp and paper industry in the South coincides with 
the expansion of the sulphate pulping process. The 
first mill to manufacture pulp from southern pine 
by the sulphate process was built in Texas in 1911. 
The industry grew rapidly, and by 1929 southern 
kraft mills accounted for about 15 per cent of the 
nation’s annual wood pulp capacity. Twenty years 
later, 45 per cent of the U. S. capacity utilized the 
sulphate process. During the same twenty-year 
period, total annual capacity in the South increased 
from less than one-fifth to about one-half of total 
national pulp capacity. The consumption of pulp
wood since 1929 has grown at a very similar rate— 
from less than one-fifth of the national total to 
nearly half.

The evidence, although not conclusive, points 
toward the fact that the South has expanded its 
pulp mills and its plants for producing paper and 
paperboard rather more than its facilities for manu
facturing finished paper and board products. Last 
year, for example, the South produced only 28 per 
cent of the nation’s paper and paperboard. While 
total employment of production workers in the in
dustry increased 78 per cent from 1939 to 1947, gains 
of 121 per cent were recorded in pulpwood con
sumption, 111 per cent in wood pulp production, 
96 per cent in daily average wood pulp capacity, 
and 90 per cent in paper and board production. It 
is significant, however, that the southern states 
since 1939 have shown considerably larger percent-
* The southern region as defined by the U . S. Pulp Producers’  Association, 
the source of these figures, includes Alabama, Arkansas, Florida, Georgia, 
Maryland, Mississippi, North Carolina, South Carolina, Tennessee and 
Texas.
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age increases than any other important producing 
region in production worker employment and value 
added by manufacture.

Reasons for Growth in the South.—The shift of 
the paper industry’s capacity to the South was al
most inevitable. The production of paper requires 
timber, one of the principal natural resources of 
the South. This region, with only 17 per cent of 
the nation’s land area, contains 30 per cent of its 
total forest area and about 40 per cent of all its 
commercial forest area. A  little less than one-half 
of the saw timber acreage and not quite one-third 
of the pole timber acreage in the nation’s com
mercial forest lands are in the South. In terms of 
the volume of timber in commercial forests, the 
South has 24 per cent of the nation’s saw timber,
35 per cent of the pole timber and 28 per cent of all 
timber in commercial forest areas.

In the second place, climatic and soil conditions 
in the South are such that the species of trees best 
adapted to present pulping operations enjoy a rapid 
growth rate. More than half the estimated annual 
growth of soft-wood timber in commercial forests 
in the United States is in the South, while 48 per 
cent of annual growth of all timber on commercial 
forest lands is in these states.

The presence of large timber resources does not 
tell the entire story. Expansion of the industry in 
the South was stimulated‘too by the fact that log
ging operations can be maintained through a con
siderably larger period of the year in the South than 
in most other regions of the country. Among other 
things, this means less pressure to build up and 
finance large pulpwood inventories for use during 
the winter months. Also, practically all the com
mercial acreage is easily accessible by water, rail or 
highway. Fnally, the availability of adequate sup
plies of water, chemicals, electric power and natural 
gas also has been an important factor.

THE INDUSTRY IN THE EIGHTH DISTRICT
These factors operative in the South are pri

marily those which determine the status of the pulp 
and paper industry in the Eighth District. In the 
district states, including the portion of these states 
outside the Eighth District boundaries, 587 estab
lishments of the industry were enumerated in the
1947 Census of Manufactures. Production worker 
employment totaled 51,000, and the value added by 
manufacture was more than $354 million. Since 
1939 there was an increase of 27 per cent in the 
number of establishments, 47 per cent in employ
ment and 228 per cent in value added by manu
facture.

Despite these increases, the industry has not ex

panded as rapidly as manufacturing generally in 
these states, either in terms of establishments or 
employment. Only in Arkansas, Mississippi and 
Tennessee did paper industry employment make up 
a larger percentage of all manufacturing employ
ment in 1947 than in 1939. In terms of the value 
added by manufacture, however, the ratio to the 
state’s total increased in each state except Illinois 
and Kentucky. The most significant increases were 
in Arkansas, where the dollar value of the manu
facturing process climbed from 6.6 per cent of the 
state’s total in 1939 to 8.3 per cent in 1947, and in 
Mississippi, where the ratio jumped from 7.4 per 
cent to 12.2 per cent. These relative gains were 
substantially more impressive than the increase for 
all seven states combined, where the ratio was
2.5 per cent in 1939 as compared with 2.6 per cent 
in 1947.

The Eighth District, by contrast with the South 
as a whole, is more largely represented in the paper 
and board portion of the industry, and in the manu
facture of paper and board products, than in the 
production of wood pulp. Although census data are 
not available for the district proper, Lockwood’s 
Directory of the Paper and Allied Trades for 1947 
lists three wood pulp mills in the district. Two of 
these are in Arkansas and one in Mississippi,* and 
each utilizes the sulphate process. These are inte
grated operations, the Arkansas mills producing 
kraft products such a bags, wrapping paper, folding 
boxboards, gumming and water repellent paper and 
the like, while at the Mississippi mill kraft special
ties and bleached machine glazed specialties from 
pulp produced in the mills are manufactured.

* The portion of Mississippi outside the district also has a number of 
pulp mills.
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PRODUCTION WORKER EMPLOYMENT
PAPER AND A L L IE D  PRODUCTS  

PERCENT OF TOTAL IN EACH  DISTRICT STATE

SOURCE: Compiled From Ctntus of Manufacture* Report

PULPWOOD PRODUCTION AND CONSUMPTION 
IN THE EIGHTH DISTRICT

About 43 per cent of the land area in this district 
is forest land, according to estimates made in 1945 
by the U. S. Forest Service and various state and 
other forestry organizations. The percentage varies 
from 17 per cent in the district portion of Illinois to 
59 per cent in Arkansas. In more than one-fifth 
of the 362 counties in the district, forests cover 60 
per cent or more of the land area. The rate of 
growth in much of the district is rapid, but despite 
this the volume of timber being removed from the 
district’s commercial forest lands exceeds that of 
the annual growth.

Most of the annual timber growth is in the forests 
of Arkansas and Mississippi. These two states ac
counted for one-half of all timber growth and for 
63 per cent of all saw timber growth in the district 
states in 1944. As noted earlier, it is in these states 
that the district’s wood pulp industry is located.

The amount of timber cut from the forests in 
Arkansas for pulpwood in 1944 was estimated at
42 million cubic feet. Consisting almost entirely of 
softwoods, the pulpwood drain represented about 
6 per cent of the total commodity drain on commer
cial forests in the state that year. In Mississippi, 
pulpwood volume in 1944 was estimated at 11 per 
cent of the total commodity drain. A  sizable portion 
of that amount, however, was taken from forests 
outside the Eighth District. Approximately one- 
third of Mississippi’s forest acreage is included in 
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this district. Data for subsequent years are not 
available but if production in these two states in
creased at the same rate as nationally, production in
1948 would have climbed to about 55 million cubic 
feet in Arkansas and 95 million in Mississippi.

Much of the pulpwood produced in Arkansas is 
manufactured into wood pulp and paper in the 
mills located in that state. A  substantial amount, 
however, also is shipped to mills located just across 
the state line in northern Louisiana. At the same 
time, part of the pulpwood requirements at the mills 
in Arkansas are met by importing pulpwood from 
Texas, Oklahoma and Louisiana. In general, ship
ments are by rail, although trucking operations have 
increased somewhat in importance. With present 
truck facilities and under current operating condi
tions, a forty-mile truck haul approaches the max
imum, according to one operator. It is hoped, how
ever, that newly designed equipment may make it 
feasible to extend truck operations to as much as 
a 90-mile radius.

A large share of the timberland in this district is 
in small holdings—much of it in farm woodlots. 
Marketing timber provides additional income for 
the farmer. In the southern portion of this district, 
a farmer generally sells his pulpwood to the mills 
by one of several methods. He may sell, for a lump 
sum, all the stumpage on the tract. Currently for 
this he may net $1 to $3 per cord. Or the trans
action may involve a straight stumpage sale by 
the cord, in which case he may receive from 
$1.50 to $3.00 per cord. If the farmer prefers to 
utilize his own labor by cutting the pulpwood and 
stacking it in the woods he may obtain upwards 
of $5.00 per cord. By cutting the wood and banking 
it along the highway, he can increase his return 
to perhaps $6.00 per cord. If, however, he has the 
time and equipment he can cut the wood and de
liver it to the railroad car and increase his return 
to $10.00 per cord. Finally, pulpwood delivered to 
the mill may bring above $11.00 per cord on a short 
haul plus a premium of $1.00 per cord on longer 
hauls. Shipped by rail, the present pulpwood prices, 
f.o.b. cars, are about $10.75 per cord where the 
freight charge is in excess of $4.00 per cord, and 
$11.10 where this transportation cost is less than 
$4.00.

THE INDUSTRY AS A FUTURE MARKET 
FOR TIMBER

The present is an uncertain time in which to at
tempt to gauge the future level of pulpwood con
sumption. So far this year the paper and paper
board industries have operated well below the levels
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of the two previous years in terms of the percent
age of capacity actually utilized. In part this re
flects the general decline from peak levels of busi
ness activity experienced so far this year. It may 
also reflect the fact that considerable new productive 
capacity has come into operation.

In the first quarter of this year consumption of 
pulpwood nationally was about 2 per cent larger 
than in the same period in 1948, reflecting an 11 per 
cent increase in the South; in all other regions, con
sumption was below last year. Actual receipts of 
pulping wood from U. S. forests have been smaller 
this year as inventories were being used up.

Total production of wood pulp is slightly larger 
than last year because of gains in sulphate and 
groundwood pulp. Sulphite production and output 
of all other pulp is below the volume of the first 
quarter in 1948. Physical volume of paper and board 
output in the first quarter was off about 8 per cent 
from a year earlier.

The current situation in the industry nationally 
may not present an accurate long-range view of the 
industry in the South. In this region the industry 
has certain definite advantages which point toward 
further growth. Fundamental, of course, are the 
natural advantages of timber resources that can be, 
and in many areas under proper management are 
being, replaced at a considerably faster rate than in 
other sections of the country. In addition the aver
age mill in the South is newer, larger and more 
efficient than the average in most other parts of 
the country.

It would appear that these factors tend to give 
the southern industry something of a long-range 
advantage over the industry located in other regions. 
If these advantages accrue to the southern pulp and 
paper industry as a whole, the potential for this 
district should be somewhat the same, particularly 
in the southern part of the district.

In addition to the general possibilities there ap
pears to be a real opportunity for further expansion 
in at least one major field. This is the production

of newsprint. Last year consumption of newsprint 
amounted to about 5.1 million tons. Yet domestic 
production totaled only 866,000 tons. The remainder 
was supplied by imports, 88 per cent of which came 
from Canada. In the 1920’s domestic production 
ranged from 1 to 1.5 million tons annually. In 1939 
it amounted to 954,000 tons. Production in the 
South and in the nation will be increased consider
ably when a new plant in Alabama comes into pro
duction next year. However, it should be noted that 
the output of that mill already is contracted for. If 
newsprint can be produced in the South on a com
petitive basis with imported newsprint, it would ap
pear to offer a real opportunity for expansion in 
that direction in the South.

Even without further expansion of capacity in 
this region, the existing industry provides a large 
market for pulpwood. The basic problem in the 
long run in this region is more likely to be that of 
an assured supply of pulpwood rather than one of 
a surplus—unless timber management practices are 
improved over a considerably larger area. Most 
mills have excellent forestry programs in operation 
in land they control and are attempting to extend 
these programs to suppliers’ timber holdings.

The district can expand its facilities for process
ing wood pulp into paper and the other related 
goods. And given the area’s basic advantages 
in timber growing, it may well be possible to step 
up pulpwood output to provide a basis for the ex
pansion of pulp production itself. Dynamic indus
trial growth of this sort is what the district, particu
larly the southern part, needs most today. The 
recent study by the National Planning Association 
Committee of the South emphasizes how important 
a factor this can be in raising the general income 
level of the whole South. With the great forest 
resources of this region it seems logical to expect 
an important phase of industrial growth to occur in 
the paper and allied products lines.

Weldon A. Stein
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