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The author, rector (dean) of the Royal School of Forestry at
Stockholm, has an international reputation in forestry. He is a grad-
uate of the school which he now heads, also of the College of Com-
merce at Stockholm, and he received a master of science degree from
the University of Stockholm. The University of Uppsala in Sweden
and University of Gottingen in Germany have awarded him honor-
ary doctoral degrees.

Rector Streyffert is widely known for his work in forest econom-
ics. He was professor of forest economics at the Royal School of
Forestry from 1939 to 1947; at the end of this period he was made
rector. He has served the Food and Agricultural Organization of the
United Nations as forest economist. In the course of his work in for-
est economics he has traveled in the United States, Canada, the Soviet
Union, India, Japan, and China.

Rector Streyffert is the author of several books and many articles
in his specialized field. This publication is a compilation of his lectures
given at the School of Forestry, Oregon State College. He was en-
gaged as visiting professor under the auspices of the Louis W. and
Maud Hill Family Foundation. The School of Forestry here acknowl-
edges its great obligation to the Foundation in providing the services
of this distinguished forester. Rector Streyffert provided a valuable
insight into Swedish forestry, many aspects of which may be applic-
able here in the United States. The purpose of this publication is to
make Rector Streyffert's observations available to a much wider audi-
ence than was privileged to hear him in person.

W. F. McCulloch, Dean, School of Forestry, Oregon State College
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WEDEN is situated between 55°20' and 69°4' n.
lat., corresponding to a distance of close to one
thousand miles from north to south. The north-

erly location of Sweden is best imagined if we consider
that Sweden has almost the same latitude as Alaska. To
further illustrate Sweden's geographic position, its capi-
tal, Stockholm, is situated at the same latitude as Port
Churchill on Hudson Bay. Yet the climate of Sweden
is comparable with that of eastern Canada or the south-
ern interior of British Columbia.

The comparatively mild climate of Sweden and the
rest of Scandinavia makes possible both advanced agri-
culture and economic forestry in latitudes where barren
lands prevail in North America. This is attributed to
the influence of the Gulf stream that carries warmth
from the Mexican Gulf to the shores of Scandinavia.
Even so, the Peninsular divide between Norway and
Sweden tends to give Sweden less of a maritime climate
than Norway. The climate of Sweden is transitional be-
tween the Atlantic climate of Norway and the continen-
tal climate of the great Eurasian continent to the east.

Within this general type of climate, the great exten-
sion of Sweden north and south, altogether one thou-
sand miles, gives rise to considerable variation in local
climates and other conditions influencing the growth of
forest trees. While the climate offers favorable condi-
tions for conifer growth in the greater part of Sweden,
these conditions gradually grow less favorable towards
the north. As a matter of fact, the northernmost part of
Sweden is situated 180 miles above the Arctic Circle,
and although good timber may still be found here,
growth is slow and the stands are open. Since the tree
limit is 1,500 feet above sea level in northernmost
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Sweden, the fairly large inland areas rising towards the
Peninsular divide are treeless. The short summers in
northern Sweden favor the formation of extensive
moors, especially in a belt adjacent to the Peninsular
divide, where precipitation is high. For the same reason
the humus layer in the forests is generally not well
decayed and often covers the mineral soil as a mat of
raw humus with varying thickness. This is especially
the case at higher altitudes in northern Sweden, where
it presents a serious obstacle to the natural regeneration
of the forests. However, this and other adverse condi-
tions gradually recede towards the south, so that the
greater part of the Swedish forest area can be said to
offer fairly good natural conditions for tree growth,
and hence the necessary foundation for forestry.

This point could be further illustrated by stating
that the productive capacity of Swedish forest land, if
fully utilized, has been calculated to be about 30 cubic
feet per acre in northernmost Sweden, about 70 cubic
feet in southern Sweden and on an average about 50
cubic feet per acre (with bark) for the whole of Sweden.

To put this in another way, while it will take 120 to
140 years to grow a timber tree with a diameter at
breast height of 12 inches in northernmost Sweden, the
same tree can be produced in 60 to 80 years in southern
Swedenand, in greater numbers per acre. This will
give some indication of nature's cooperation in Swedish
forestry.

While these broad variations in forest growth are
mainly caused by climatic factorsthe governing influ-
ence of temperature as a minimum factor predominates
in Swedenvariation in forest soil will give rise
to local deviations in the forest picture. A fairly great



uniformity, however, has resulted in Sweden because
by far the larger part of the country rests on a shield
of archean rock. Local variations in the mineral struc-
ture of this rock have been further leveled by ice action
in the glacial periods. As the main result of this action,
the greater part of Sweden is covered by a rocky nb-
raine that does not easily lend itself to cultivation, al-
though it may provide quite good conditions for forest
growth. The poor forest soils are above all found where
this moraine layer is thin and where drainage is poor.
Such poor drainageresulting in the frequent occur-
rence of lakes and swampsis characteristic of a mo-
raine country on archean rock as found in Sweden,
where moraines often have been deposited in a way that
prevents natural drainage. Cultivated land in Sweden
is found primarily on deposits of clay in those parts of
the country that were covered by the sea after the re-
cession of the ice sheet.

Variations in remaining forest soil are, however,
important enough to decide the pattern of the forest
picture to no small extent. On climatic margins of our
tree species the forest soil may well be the factor decid-
ing which of several competing species will hold the
ground. This is most apparent in the case of the oak
(Quercus pedunculata), found predominantly on the
best forest soils in middle Sweden, where it reaches its
northern limit. However, similar observations can be
made on a minor scale in regard to other tree species
reathing the margin of their climatic distribution in
Sweden. A striking influence is effected by the lime con-
tents of some rather limited deposits from the Silurian
period in Sweden, which highly favor forest growth
and have led to the establishment of pure spruce forests
in such localities. At the opposite range of the scale we
find the poor soils originating from quartzite rock in
northern Dalecarlia (middle Sweden), where only open
stands of pine similar to the slow growing pine forests
in the northernmost part of Sweden can thrive.

Less apparent, but nonetheless important are the
ever present variations in soil that have a bearing upon
the way the forest will react to different methods of
cutting and silvicultural treatment. These variations are
so important, that from a forestry point of view, they
have given rise to a classification of stands into certain
types, every forest type to be treated in its special way.
This has proved most helpful in practical forest work.
Needless to say, such "treatment types" are influenced
not only by the soil but by other factors combining to
make up the site qualities (moisture, slope, exposure,
etc.).

Returning to the broad variations in forest growth
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resulting from the climatic factors, the most striking
of these variations refers to the actual distribution of
tree species. As a part of the great Eurasian coniferous
forest it is only natural that the forests of Sweden
should be predominantly composed of coniferous spe-
cies. Only the southernmost coastal districts reach into
the region of temperate hardwoods that occupies west-
ern and central Europe. Accordingly, the forests of
Sweden have been divided into two main regions, the
Coniferous Region, occupying by far the greater part
of the country, and the Hardwood Region, which on
account of the predominance of beech in Sweden, is
called the Beech Region.

The Coniferous Region
The Coniferous Region is dominated by Sweden's

two indigenous conifers, the Scotch pine (Pinus silves-
tris) and the Norway spruce (Picea excelsa). These
are interspersed more or less frequently with the two
most common broadleaved species occurring over the
whole of Sweden, namely birch (Betula verrucosa and
B. pubescens) and aspen (Populus tren'iula). A few
other broadleaved species are scattered in the southern
part of the coniferous region but become less frequent
towards the north, where they subsequently find the
geographical boundaries of their distribution (ash,
Fraxinus excelsior; elm, Ulmus cam pestris; linden,
Tilia europaea; maple, Acer platanoides; and oak,
Q uercus pedunculata). Among these broadleaved spe-
cies the oak (Quercus pedunculata) is the most fre-
quent and is quite prominent in shaping the landscape.
This is especially true in the agricultural regions, as the
oak in this northerly climate is all the more dependent
upon access to a good soil. Its occurrence has led to the
division of the Coniferous Region into two subdivisions,
one southerly with oak and one northerly without this
tree species.

The dividing line between southern and northern
Coniferous Regions roughly follows the Dalälven river
in its lower course, then proceeds to the northern shore
of Lake Vänern and from there on crosses Värmland
County towards the border of Norway. This line also
marks reasonably well the border between the sparsely
populated northern forest country and the southern
agricultural and industrial country. The general picture
of the forest in these two subdivisions is also rather
different. While the northern subdivision is character-
ized by transition from virgin forest to second growth,
the new forest generation is well on its way in the
southern subdivision which is now dominated by young
and middle-aged stands.



The Beech Region
The Hardwood Region in the southern border dis-

tricts of Sweden is mainly an agricultural region, and
forest land occupies only about 32 percent of the total
land area as against 58 percent in other parts of Swe-
den. The dominant native species is the beech (Fagus
silvatica) but the oak (Quercus pedunculata and Q.
sessiliflora) is also fairly frequent. A limited number of
other broadleaved species already occurring in the Co-
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niferous Region reach better development here and oc-
cur more frequently; ash (Fraxinus excelsior), maple
(Acer platanoides), elm (Ulmus cam pestris), etc.
Birch and poplar are also frequent in this region.

No conifers are native in this region, which is de-
fined by the southernmost range of the conifers, no-
tably the spruce. However, planted stands of conifers,
mainly spruce, are frequent and for economic reasons
tend to increase at the expense of the beech.



2. Introduction to Swedish Forestry
HEN judging Swedish forestry against forestry
in Oregon it will be well to remember that the
first Pacific Northwest lumber shipment took

place from the Columbia River in 1828 shortly after
the first settlement of this country. Exports of forest
products from Sweden had already been going on for
centuries. During this period you have performed in
the Northwest a splendid task in building a community
that comes as close to happiness and material well-being
as can be achieved for the present. This has largely
been done with the aid of your great forest wealth. You
have not only built your homes from the wood of the
Douglas-fir and other excellent forest trees, in many
other ways you have built your present standard of liv-
ing and happiness from wood, as more than half of the
income in Oregon is derived from the forests.

'Whether the forests will contribute to your welfare
in the future will mainly depend upon the care given
them, and this to a large extent will depend upon the
foresters of this state and ultimately upon students of
forestry.

It will be reasonable to assume that in this task you
could learn something from those who have practiced
forestry so much longer. Although to a certain extent
this should be true, it is nevertheless also true that we
find out most by ourselves and by our own mistakes.
This is so partly at least because environment tends to
differ in different countries and regions, and forestry is
more dependent upon environment than most other
lines of activity.

However, what can be learned from others in f or-
estry, as in other lines of industry, is primarily a way
of approaching the problems. You may get some ideas

from the way other people do things, ideas that may
start you on a new road of thinking, and give a new
approach to problems. Further, experience won in an-
other country may apply directly to your own conditions
after its validity is tested.

For these reasons telling something of forestry in
Sweden may be justified. Sweden does not have the
same long forestry record as Germany, since the first
planting of forest trees is reported to have been done
in the forest belonging to the city of Nurnberg about
300 years ago.

Although the Swedish Forest School came into ex-
istence in 1828, forestry taught at this early stage was
largely of German origin. What was right or wrong in
this teaching for Swedish conditions did not matter
much for a long time, as economic conditions of forestry
in a country like Sweden, with an abundance of forests
and very limited markets for wood, were poor for a
long period.

However, experiments in forestry were started at
the Forest School and in 1902 the Swedish Forest Ex-
periment Station was founded, definitely putting f ores-
try in Sweden on a sound national foundation of re-
search and education.

Notwithstanding this long early period, Swedish
forestry is still in a transition period, since our old f or-
est of the first generation has not yet wholly given way
to a new generation, and furthermore, this new forest
is mainly second growth originating from natural re-
generation. This, I think, will make Sweden's forestry
of more interest to American foresters than that of
some other countries, where original forests have been
replaced wholly by man-made forests.



As a background for Swedish forestry, a few funda-
mental facts about Sweden should be stated. Compar-
isons between Oregon and Sweden seem pertinent at
this point.

The total land area of Sweden is 111 million acres
as compared with 61 million acres for Oregon. This
means that Sweden, in size and shape, can better be
compared with California than with Oregon.

The population of Sweden is 7 million as against
1.5 million in Oregon. That means that Sweden has
twice as many inhabitants per square mile as Oregon.
However, there is still room enough for us in Sweden
to turn around without knocking our elbows into the
other fellow's ribs, this being quite in contrast to the
crowded countries in western and central Europe.

The forest area of Sweden amounts to 56 million
acres, all of it being commercial forest area and practi-
cally all accessible. The total forest area of Oregon is
30 million acres, of which 26 million acres are classified
as commercial. Though not all 26 million acres are pres-
ently accessible, they will probably be so eventually. Al-
though your commercial forest area is slightly less than
one-half Sweden's, the volume of standing timber on
this area far outweighs that of Sweden. According to
the Timber Resource Review of the U. S. Forest Serv-
ice, the net volume of growing stock (over 5-inch diam-
eter at breast height excluding bark) is 81 billion cubic
feet in Oregon. The corresponding figure for Sweden
is about 37 billion cubic feet.

This would mean that your total volume of timber
per acre, down to 5 inches at breast height, is about five
times as great as Sweden's, on an average. I need not
say that nothing can compare with your magnificent
stands of mature Douglas-fir west of the Cascades.

This difference in the volume of standing timber
per acre can mainly be attributed to your excellent
growing conditions that allow trees to grow higher and
bigger than in any other place in the world. As further
illustration, growing conditions in Sweden most nearly
can be compared with conditions in eastern Canada, or
in the New England and Lake States in this country.

Thus, the height of the trees on a good site in a
mature forest in southern and middle Sweden will rarely
exceed 100 feet. On the greater part of the forest area
in northern Sweden, where the great forest expanses
are to be found, tree heights are mainly under 70 feet.
According to our latest forest inventory, only 47 per-
cent of the total volume of standing timber is in trees
reaching a diameter at breast height of 8 inches, and
only 14 percent of the volume is in trees with a diam-
eter of 12 inches or more.
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You may well ask how it is possible to make money
from such forests andstill morehow it is possible
to carry on forestry on a sustained yield basis on eco-
nomic terms?

The annual gross value of the products of the forest
industries in Sweden is close to one billion dollars. In
1953 the corresponding figure for Oregon was slightly
over one billion dollars. Thus one may say that the
gross income from the two forests is of about the
same order.

The main items behind this billion dollars in Sweden
are about 3 million board feet of lumber, 4 million tons
of pulp, 1.5 million tons of paper and board, and 0.5
million tons of fibre board.

In Oregon the main product is lumber, with a pro-
duction in 1953 of 9 billion board feet. Next in value
comes plywood. Pulp production in 1953 was about
700,000 tons; and paper, 640,000 tons.

The gross product value of course depends upon the
price. In Sweden the price of lumber mainly depends
upon the price in the export market. In 1953 the aver-
age price of exported lumber amounted to $95 per
thousand. The average price of all lumber produced
was somewhat lower, $87 per thousand. According to
1953 statisticsthe latest available to methe average
value of Oregon lumber production in that year was
$76 per thousand notwithstanding the fact that lumber
of greater width brings a higher price than the small
sizes. The average size of sawlogs in Sweden is 8
inches in top diameter and about 16 feet in length, and
the greater part of the lumber is less than 8 inches in
width.

On the whole, the Swedish lumber has a much
smaller percentage of clear grades than yours, even
after you sort out the best logs for peelers. On the
other hand, Swedish lumber has smaller annual rings
and thus the better grades are well suited for joinery
work. I imagine that your western yellow pine most
closely resembles the Swedish lumber, the main part of
which is Scotch pine, Finns silvestris. The average
value of your western yellow pine in 1953 was $91 per
thousand against $73 for your Douglas-fir.

The average value of wood pulp produced in Swe-
den in 1953 was $102 per ton as against $125 per ton
for all pulp produced in Oregon in the same year. How
this works out for the different kinds and grades of
pulp I have not so far had an opportunity to determine

As the average price of paper and board is to a
still greater extent dependent upon the kinds of paper
entering into the average, this explains the average
price of paper and board produced in Sweden in 1953
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being $155 per ton as against an average value of $85
per ton for all paper and board produced in Oregon in
the same year.

What I have said will give some idea of the relative
incomes from forests and forest industries in Sweden
and Oregon; however, in the last instance the import-
ant question involves the standard of living you may
be able to attain in different lines of industry.

In this respect it should first be noted that the
income or wages in one line of industry in a certain
country cannot differ too much from wages in other
lines of industry, that is, from the general level of
wages. Existing differences will mainly depend upon
the difference in skills required and other reasons, as
for instance varying costs of living in different local-
ities.

The average wage of workers in all industries in
Sweden is presently $1 an hour. The workers have a
legal right to a 3-week paid vacation.

The average wage in the lumber industry is about
$0.80 an hour, this lower wage mainly resulting from
the lower cost of living in the country. Wages in the
pulp and paper industry are somewhat higher. The
wages for woods labor are difficult to define, as practic-
ally all work in logging is done on a piece rate and
earnings of individual workers vary greatly according
to their capacity.

Earnings also depend upon the number of hours
the workers choose to work in the woods, as they gen-
erally work quite independently. Lately the practice of
transporting the workers to the forests in small buses
has been introduced by some companies and on some
state forests. Quite a few workers drive their own cars.
On account of the scarcity of woods labor during re-
cent years the formerly low wages for this kind of
labor have risen to about the same level as in general
industry, about $1 an hour.

The wages of woods workers in Oregon are some-
what above $2 an hour. However, this would not neces-
sarily mean that the standard of living for the Swedish
worker in the woods would be much lower than for the
worker in Oregon, because for the same standard of
living the cost will be lower in Sweden than in either
Oregon or the United States in general. This, of course,
can be explained by the fact that wages to a consider-
able extent enter into the commodities and services that
make up the standard of living. Further, the rate of
exchange, which is influenced by the dollar shortage in
Europe, does not give a true relationship between the
buying power of the U. S. dollar and the Swedish
crown in consumers' hands.

The most striking difference between Oregon and
Sweden in regard to forest conditions is found in tree
size with the small size of the timber in Sweden enter-
ing the picture. As already mentioned, the average size
of our sawlogs is only 8 inches and 16 feet. Our pulp-
wood, of course, is still smaller. We take pulpwood up
to about 8 inches in top diameter from spruce and
about 5 or 6 inches from pine, mainly depending upon
the quality of the logs and current market prices for
pulpwood and sawlogs. However, the minimum top
diameter of pulpwood goes down to 3 inches and even
less at 10 or 6 feet in length. This is because logging
conditions are more favorable in Sweden than in
Oregon.

Sweden for the most part is a country of gentle
hills clad with forests, with the agricultural land in the
valleys and plains. In the less populated northern parts
of Sweden the rivers provide a network of excellent
waterways for floating logs. in the southern part of
Sweden, forest roads for the trucking of logs to the
mills serve the same purpose as in Oregon although
the roads are cheaper to construct than in this country,
where a good truck road to open up a forest tract will
cost $20,000 per mile or more.

Taking all this into consideration, logging costs will
not differ too much between Sweden and Oregon.

Thus, in 1955-56 the cost of cutting and hauling
sawlogs two miles, generally with horses, to floatable
streams in northern Sweden (Angermanälven district)
averaged $0.15 a cubic foot for unbarked logs (reck-
oned on volume exclusive of bark). The cost of floating
the logs an average distance of 80 miles and sorting
them to different owners was $0.03 per cubic foot. To
this should be added a small cost of rafting the logs to
the mill, sometimes situated at the mouth of another
river.

The small log size also raises the cost of manufac-
turing the wood, especially into lumber. However,
mechanization of the big sawmills, which have gang
saws, has been carried very far. The small mills have
circular saws and take more manpower but have cer-
tain other compensatory advantages.

In the woodpulp industry the average size of the
mills is smaller than in this country, tending to raise
the cost of production. We have few mills that produce
100,000 tons per year or more. Most of our mills have
a capacity of between 30,000 and 80,000 tons, and a
few are quite small.

An important cost-reducing factor in the Swedish
forest industries is that integration has been carried
very far. Big companies constituting the backbone of



Swedish forest industries are integrated, with sawmills,
pulp and paper mills, and self-owned forests supplying
30-80 percent of their timber requirements. Another
important aspect of this integration is the common use
of sawmill waste for chips in the production of sulphate
pulp. The plain fact is that only companies that have
practiced integration fully have been able to survive
because of the high price of purchased roundwood.

In 1955-56 the price of unbarked pine sawlogs, 8
inches in top diameter, was $0.47 per cubic foot of the
volume without bark at the sorting boom in the Anger-
manälven river in northern Sweden. The price of
spruce pulpwood (peeled) in the same place was $0.38
per cubic foot.

This leaves a present stumpage value of about $0.24
per cubic foot for 8-inch sawlogs of pine (with bark)
in that part of the country where the big exporting
mills are chiefly located. This will probably correspond
to about $50 per thousand, Scribner log scale. The
stumpage value of pulpwood will naturally be less.
Stumpage values vary greatly with the length of the
haul, the cost of floating, the stand of timber, and also
with local logging conditions, etc.

To give a better idea of the general level of stump-
age prices in Sweden the following data may be quoted
about stumpage values realized from all timber, includ-
ing thinnings, that was cut and sold from the State
forests in 1954. In judging these data it should be borne
in mind that most State forests are located in northern-
most Sweden.

The average stumpage value for the total cut real-
ized in the State forests in 1954 was $0.15 per cubic
foot (including bark). This average ranged from $0.10
in the northernmost districts to $0.23 in the southern
part of the country. The average volume of trees sold
on the stump is not more than 5 cubic feet, as the cut
is largely from trees of pulpwood size.

Most of the annual cut is done by the Forest Serv-
ice-69 percent in 1954. The remaining part is sold on
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the stump and mainly comprises more concentrated
fellings of a somewhat bigger average size, fetching a
higher sturnpage price than the aforesaid.

The stumpage value of standing timber is of great
importance not only because it represents an income to
the forest owner but also because this is the item that
would justify the costs of growing a new crop of tim-
ber. The aforementioned stumpage values in Sweden
are higher than in Oregon, notwithstanding the much
bigger size of the timber in Oregon.

As the wages of woods labor in Sweden are lower
than in this country, the cost of silvicultural work
should be lower. This should mean that the growing of
forests is more profitable in Sweden than in this coun-
try. However, other factors also must be taken into
consideration and most important of these is the rapid
growth of your forest trees. This results in a higher
yield per acre, notwithstanding the smaller number of
trees per acre. I would estimate that the growth capacity
of your forest lands west of the Cascades is at least
three times that of the forest land in southern Sweden.
Herein lies your great advantage in forestry.

Your great disadvantage in forestry seems to me to
be the absence of a stumpage value for your small tim-
ber. So far this has prevented you from making thin-
flings. In addition a definite disadvantage lies in the high
cost of roads for opening up your remaining stands of
old timber that makes it difficult to carry out the salvage
logging of dying but valuable timber. However, these
problems are of a temporary nature and will gradually
be overcome. There will always remain the great ad-
vantage of the rapid growth of your forest trees and
the excellent quality of their wood.

In the final analysis, the question of growing trees
should be judged from an overall point of view. From
this aspect and considering the important place of for-
estry in the general economy of this state, it should be
just as profitable to grow trees in Oregon as in Sweden.



3. Forest Policy in Sweden
HAT is a forest policy? What is a policy? In
answer to such questions it could be stated
that any policy must first define an aim or

principle. In the field of forestry you may say for ex-
ample that the principle of sustained yield represents
an aspect of forest policy. The means, in the form of
legislation and miscellaneous measures that the Govern-
ment and other public agencies employ in order to real-
ize this principle, or any other principle, would also be
included in the term forest policy.

Having thus roughly determined in general terms
the scope and meaning of the term forest policy, it
should be easier to answer the question: What is the
forest policy of Oregon? (It is understood of course
that every forest owner may and indeed should have
his own forest policy).

I have asked a few responsible people about Ore-
gon's forest policy and their unanimous answer was:
"Sustained yield."

This is the forest policy of Sweden and of most
countries of the world where forests are of any impor-
tance, at least it is the officially recognized policy. As a
matter of fact, it would not seem appropriate for a gov-
ernment to admit outright that it had any other forest
policy.

In the final instance it comes to this: to what extent
are you trying, and succeeding, to realize the policy of
sustained yield in forestry?

It is entirely up to you to put this question to your-
selves. On the other hand, I know in principle the ways
used to attain the aim of sustained yield and it might
be interesting to compare your ways with those of other
countries.

As with the technical and economic aspects of forest
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management previously mentioned, I assume that Swe-
den has more items of interest to offer you than would
countries with a more intensive forestry.

Yet we must exercise still more caution in applying
to our own country the forest policy ways and means
of another country. It is not too difficult to judge
whether you too can use the same method to pull out
logs as is employed in another country in a more or
less different environment. But men are more difficult
to handle than logs, and in the matter of forest policy
you have to deal primarily with men, the forest own-
ers, who may vary between themselves much more than
the logs. In forest policy it is necessary to consider the
general public attitude regarding the extent to which
Government or other public agencies should be given a
right to interfere with individual intentions and ideas.

Still, there may be something to learn from the way
the other fellow carries out forest policy.

If you believe forest policy to be something that is
evolving, you may find it interesting to try and find
the way it may be developing in your own country by
studying the way forest policy has developed in other
countries. This might prevent your stagnating in the
belief that everything is good as it is and should stay
that way. It will help you to look at your problems in
the wider perspective of development and dynamics.

This was possibly what the former Chief Forester
of the United States, Lyle Watts, had in mind in 1952
when he decided to send one of his ablest men, R. E.
Marsh, to study forest policy in Sweden, Norway, and
Finland. Mr. Marsh spent considerable time in these
countries. His report on their forest policy is, in my
opinion, the most thorough and able report on this sub-
ject ever made by a foreign observer.



It was published for the U. S. Forest Service by
the Charles Lathrop Pack Foundation, Washington,
D. C., in 1954 under the title, Public Policy Toward Pri-
vate Forest Land in Sweden, Norway, and Finland.
You may find my review of this report in the new jour-
nal, Forest Science, of June, 1956. I recommend these
two sources to those of you interested in this subject.

The Economic Background
On the subject of Forest Policy in Sweden, I think

some of the economic background for this policy is
necessary to make it easier to judge it in relation to
your own forest policy which has a different back-
ground.

If the sustained yield principle should be the lead-
ing principle of forest policy for any country with f or-
ests of any importance that wants to care for its future,
it may be interesting to note that this principle was in-
augurated in Sweden as early as 300 years ago. This
might seem strange as there still was an abundance of
forests in Sweden at that time. The explanation is that
the Swedish iron industry had already reached such a
development that consumption of charcoal by this indus-
try made heavy demands for wood in the mining dis-
tricts of central Sweden. At that time there were no rail-
roads in Sweden, nor in any other country either, and
transportation of charcoal or any heavy freight mostly
had to be done in wintertime on sleds. A timber short-
age in the mining districts was likely if a sustained
yield from the local forests wasn't guaranteed.

Government Control of Production
Such a guarantee could not be accomplished by regu-

lating the cut from the forests, because this would have
been very difficult to enforce. An easier and more effi-
cient way was to regulate iron and steel production. For
a long period of time no iron furnace could be built
without a Government permit and the output of each
furnace was also decided upon by the Government, or
rather by the special Board that supervised the iron in-
dustry. So you might say that what was put on a sus-
tained yield basis at that time was really the iron in-
dustry, and the bottleneck was the supply of wood for
charcoal.

This key position of the iron industry in the na-
tional economy of Sweden can be traced to its being our
first industry, and thus our first source of income above
the scant agricultural livelihood that could be derived by
the primitive methods of farming in those days.

Swedish charcoal iron was of excellent quality and
gave rise to a profitable export. Indeed, Sweden became
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the biggest exporter of charcoal iron, or rather of steel
made from iron. In the middle of the 18th century
Sweden alone exported 40 percent of the entire world's
iron and steel. It might be of interest to know that the
quantity of these exports from Sweden was around 40-,
000 tons. This might give an idea of the small scale of
industry, not only in Sweden but in Europe, and for
that matter in the rest of the world about 200 years ago.

The stagnant or static economy of the early days
gave rise to all sorts of regulations not only in Sweden
but in all of Europe. These were prompted by a desire
to safeguard the economy for the country as a whole
and for certain groups of people. Openings in different
lines of trade and occupation were limited. This also led
to raising high barriers against trade between countries.

There were no technical developments to speak of,
and pressure from the growing population could only
be met by the slow growth of the agricultural land, by
starvation, illness, and death. Such was the story of
Europe in those early days, and so the people from
Europe left their homes to seek a brighter future in the
great country to the west.

At this early stage the slowly growing sawmill in-
dustry in Sweden, represented by small water-driven
sawmills, was also regulated in much the same way as
the iron industry, despite the vast forest resources. This
is understandable since only the best trees of the virgin
pine forest were considered worth cutting, and spruce
had no value at all. At the same time, streams were not
improved to facilitate floating; restricting accessible
forests to the immediate vicinity of the lower courses
of main rivers.

The policy of a sustained yield from the forests was
closely bound to the scarcity of the means of existence,
the desire to safeguard the future, and even the will
to survive. The agency of these long-term interests,
which undoubtedly often clashed with short-term inter-
ests, was the Government. In the last analysis though,
the Government was the people, or their representatives
in the Parliament. The Government also had another
strong reason to safeguard sustained yield from the
various lines of the national economy, its very realistic
desire to maintain a steady flow of taxation income for
the future.

This is the historical background for sustained yield
as the leading principle for the forest policy of Sweden.
Thus its present forest policy has the full support of
tradition, which is worthy to note when making com-
parisons with other countries.

However, insofar as this early policy of sustained
yield was built upon a foundation of regulations it was
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not the right way to secure the future in the long run.
It is decidedly not the right way in a changing world,
and eventually a time came when the world did begin
to change.

The Liberalistic Epoch
This period was brought about by the epoch-making

inventions made possible by achievements of the natural
sciences.

The industrial revolution following in the wake of
such inventions as the first steam engine, the first power
loom, and the first locomotive, gradually broke down
the regulations of the Mercantile System and inaug-
urated a new dynamic period with individual freedom
as a leading principle. This marked the beginning of
the Liberalistic Epoch which did not represent a very
good environment for a sustained yield policy in for-
estry, or in any other line of the national economy.

Starting in England in the latter half of the 18th
century, industrial revolution slowly spread to the rest
of Europe. Not before the beginning of the 19th cen-
tury did it gradually break down the system of regula-
tions in Sweden. The rapid growth in demand from the
industrialized countries in western Europe for lumber,
and later for pulp and paper, brought a great stim-
ulus to our forest industries, now free from hampering
regulations. Thus, lumber export from Sweden reached
its peak at the beginning of this century with 2 billion
board feet.

The increased cutting, however, led to increased ap-
prehension about a coming shortage of wood, for the
forest industries now occupied an important place in
the national economy. Forest products occupied the
dominant place in our export trade formerly held by
charcoal steel.

Modern Forest Legislation
After many preliminaries this situation eventually

led to our first law in the modern sense. It did not aim
at regulating the cut, but at ensuring a sustained yield
from the forests by requiring forest owners to provide
for a new stand after cutting. The law was passed in
1903 and went into effect in 1905.

That this forest law was enacted only after many
preliminaries can be understood when you realize that
this law again meant a break, this time from the still
important liberal ideas. According to these ideas the
new forest law meant a serious infringement on private
ownership. It is interesting to recall this, now that pub-
lic attitudes toward private ownership and regulations
have changed such a great deal in many countries. It is

also interesting to note that forestry was the first do-
main in which this new policy was inaugurated. The
growing apprehension about a coming shortage of wood
was stronger than even the resentment towards en-
croachment on private ownership.

Evidently this can be explained by the important
place of the forests in the national economy even in the
new industrial era, when the output of steel rose from
some 40,000 tons to about a million tons in Sweden. In
enacting this law it was wisely enough understood that
the law by itself would not be sufficient to ensure the
desired result. Therefore it was supplemented with pro-
visions for giving the small forest owners advice and
help in carrying out the reforestation measures required
of them. Subsidies in money were granted for the re-
forestation of bare land existing before the enactment
of the law and for the drainage of swamps and swampy
woodlands. For the enforcement of the law, and like-
wise to act as an agency for the education of the small
forest owners and to supply them with the assistance of
trained personnel, a Forestry Board was established in
each of the 25 counties.

It was certainly a wise arrangement that 2 of the
3 members of the County Board were elected by al-
ready existing bodies where the farmers had a domi-
nating influence. Only the third was appointed as chair-
man by the Government. In this way, the County
Boards included the most respected and responsible
representatives of the small forest owners themselves
and thus were accepted with great confidence by the
forest owners. This is a chief reason for the quite suc-
cessful achievements of the County Forestry Boards up
to this time. Another reason is that these boards were
given great independence in their work, further en-
hancing a feeling of independence and responsibility in
the small forest owners. Most of the big forest owners,
mainly the pulp and lumber companies, at this time had
already employed trained personnel and the enforce-
ment of the law has never been a problem with them.

While the County Forestry Boards had no central
board supervising and directing their activities during
the first period of their existence, it was eventually
found that such a central board would be needed. This
was established in 1941 and is now the Government
agency in all matters concerning forestry on private
lands.

Later it was found that a forest law requiring re-
generation was not quite sufficient. It did not prevent
the cutting of a forest stand which was still growing so
vigorously that it should be left. Thus in 1923 the for-
est law of 1903 was supplemented with a regulation



stipulating that so-called "younger" forests could not be
cut except in the way of rational thinning.

This immediately raised the question of what is a
"younger" forest, as this was not defined in the law,
nor in the accompanying proceedings. As the small f or-
est owners now did not know for sure which stands
they would be allowed to cut without thinning they
found it safest to let the personnel of the County Forest
Boards decide this. The boards were called on to
mark their timber for cutting. This had already been
done before the amendment of the law, but now it be-
gan to be commonly practiced.

Evidently this was a very good development and
today most of the timber cut on the farmers' woodlands
is marked by the personnel of the County Forestry
Boards, especially in the case of timber intended for
sale. As time went on, it was observed that the County
Forestry Boards were interpreting the rather vague
regulations in the forest law in somewhat divergent
ways. To make the application of the law more uniform
and at the same time to somewhat increase the demands
on the forest owners, a new amendment to the forest
law was enacted in 1948. This was also meant to give
more consideration to general economic principles in
formation and application of the law. It was thus pre-
scribed that the term "younger" forest would mean that
the stand would be considered "younger" so long as it
would be more profitable to leave it than to cut it. In
other words, so long as expectation value was greater
than stumpage value for immediate cutting it was a
"younger" forest.

To arrive at a more precise definition of the time a
stand could be cut, a certain rate of interest has to be
decided upon when calculating the expectation value.
According to the law it was left to the Central Forestry
Board to decide the rate of interest.

In a somewhat analogous way was prescribed the
rather vaguely defined duty of the forest owners to
secure regeneration after cutting, vague because you
can also wait for natural regeneration. This was also to
be calculated with a certain rate of interest, to be de-
cided upon by the Central Board of Forestry.

Eventually this Board decided that the rate of inter-
est for calculating the time when it would be allowed
to cut a stand would be 3 percent and the rate of inter-
est to calculate the maximum outlay to be required from
the forest owner in securing regeneration would be 2-
percent.

The experience gained so far has shown that when
these far-reaching regulations are strictly applied, they
do not take into consideration the complicated situa-
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tions that arise because forestry is an integrated part
of the national economy.

Conclusions
Past and present experience teaches that the forest

policy of a country will reflect in a high degree the
relative importance of forestry to that nation's economy
and, incidentally, also the degree of Government con-
tinuity and authority in the country concerned. No other
field of economic activity raises higher demands on
foresight, and responsibility for future generations,
than forestry. This is difficult to foster in the midst of
plenty. The history of forest policy therefore is very
much the history of a growing scarcity of wood.

This has been the history of forest policy in Swe-
den. The same history repeats itself more or less sim-
ilarly in other countries too. It will vary in detail with
the relative importance of forestry in the national econ-
omy but above all upon the foresight and responsibility
for future generations that a nation is able to develop.

From Swedish experience, in the future as in the
past, there seem to be three different ways to promote
forestry with special reference to the small forest
owner. The first and seemingly simplest way is to pro-
ceed further with regulation. The second would be to
increase subsidies for measures to increase forest pro-
duction. The third would involve educating the forest
owners, so that of their own accord they will manage
their forests in the right way, with or without the as-
sistance of forestry boards, according to circumstances
and individual ability.

It would seem from experience gained so far in
Sweden that the possibilities to promote a high sus-
tained yield from our forests by further law-giving
have now been almost exhausted. Further regulations
to promote forestry could easily do more harm than
good by reducing the interest and initiative of forest
owners. A similar reduction in initiative of the forest
owners would follow the practice of subsidizing further
than necessary. Even if theoretically great results could
be attained along this line, if no consideration were
given to the costs, such a policy would be unrealistic
since it would deviate from other established economic
policies.

Through the process of elimination there seems to
be no way to proceed, without developing negative in-
fluences, except by further educating the forest owners.
This is a long-term proposition, but in the conviction
that this is the only way allowing further achievements
of real importance, this is the way chosen as the main
line of activity for future Swedish forest policy.



4. Forest Research in Sweden
HE importance of forest research requires no
special emphasis. Forest research is practiced
in all countries interested in making the most

of their forest resources, whether great or small. Even
so-called underdeveloped countries are now eagerly en-
tering the new and fascinating field of research. Their
purpose is to make their forest resources, often vast
but hitherto badly neglected, give the greatest possible
contribution to their ambitious schemes of building up
new industries and creating a new economic base for
the good of society. These countries have the advantage
of being able to draw upon achievements of countries
with accomplished results in research. In America, al-
though forest research is comparatively young, it is al-
ready highly developed and constitutes an indispensable
component of forestry.

In general terms the object of any research may be
defined as a search for means to help us make more,
better, and cheaper goods. This also is the object of
forest research in the field of forestry. More goods,
better goods, and cheaper goods could not be realized
without making production more effective.

In forestry we have two quite different aspects of
production. The first refers to the raising and growing
of the forest, a long-term propositiOn spanning a wider
range of years than does production in any other line
of industry. The second refers to timber harvesting.
This, of course, is a short-term proposition.

It so happened that in forestry, man started with
harvesting rather than growing, and has kept very busy
doing so most of the time. He now faces the more diffi-
cult task of raising and growing trees.

It is natural that different countries with different
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environments find different forestry problems of im-
mediate concern to them. Consequently, forest research
gives special attention to somewhat different problems
in different countries.

Slow Tree Growth: A Main Problem for
Research in Sweden

In Sweden the first aspect of production, raising
and growing trees, is dominated by the problem of
slow tree growth in northern areas. In itself, this slow
growth is an obstacle, but it has the further drawback
of making investments in raising and growing trees
costly, unless you can find some way to make them
more profitable. As forestry in Sweden is considered
an economic undertaking we are much interested in its
financial aspects.

You can make forest trees grow more quickly and
give higher returns on investments in various ways. In
this connection it is interesting to learn of the means
already tried in agriculture to speed up production. The
spectacular increase of production in agriculture has
been achieved mainly along two lines, by using ferti-
lizers and by developing more quick-growing races.
These two developments are also being pursued in the
growing of trees.

Fertilizers in Forestry
The easiest and quickest of these two ways to ad-

vance forest growth evidently should be to use ferti-
lizers. For this reason you would expect it to be more
widely used than is now the case. In fact, it is used in
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7. Floating timber on a tributary to the
Klarelven River in Vãrrnland County,
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3. Part of the industrial center near Sunds-
vail belonging to the Swedish Cellulose
Company.



Germany and possibly in some other countries, pri-
marily to ameliorate soil conditions in degenerated
stands. There may be several reasons for this limited
use. First, fertilizing is a somewhat costly method of
increasing production, considering the wide area in re-
lation to the crop and its value. In addition, it is diffi-
cult to spread the fertilizers. Although this problem
may be overcome by using helicopters, they too, are
expensive.

So far we have not used fertilizers in forestry in
Sweden, except in nurseries, but there is a definite in-
terest in this possibility, and a research body has been
formed to investigate.

Using fertilizers in the forest will probably be done
to the best advantage where the most valuable crop
trees occur. For instance, they might pay in the shel-
terwood stands commonly found in Sweden that make
possible the raising of a new stand under the best crop
trees of the old stand. Then the new stand also gets
the advantage of a rapid start.

To date we have learned that the right use of ferti-
lizers in the forest is not easily determined. The soils
and forests vary and it will take a lot of investigation
to find the best combinations. I am confident, however,
that this will be an important way to increase growth
and to speed up future production in our forests. At
any rate, it seems probable that fertilizers may find
wider use after the introduction of the new improved
tree races now being developed. Judging from the ex-
perience in agriculture we may seriously question the
practicability of introducing high producing strains on
ordinary forest lands, unless we find a practical way to
simultaneously do some artificial fertilizing.

This leads us to the second road to increased pro-
duction, namely the development of new, and quicker-
growing races of forest trees.

The Provenance Question
To get the right angle on this approach to the ques-

tion of increased production I shall start with the seed.
A good many years ago, foresters in Sweden began

to notice that some of the planted pine stands in south-
ern Sweden were of extremely poor quality. The trunks
were crooked, in many cases forked, and they were in-
variably rough limbed and large knotted; growth stag-
nated at an early age. These stands all had to be cut
before they reached sawtimber size, for the most part
yielding only a low fuel-wood value. Further investiga-
tion disclosed that the seed from which these stands had
been grown had been imported from Germany.

Similarly worthless pine stands, all in the form of
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plantations established in the second half of the last
century were later discovered in many places, mostly
on large country estates in southern and central
Sweden. It was found in these cases, too, that the seed
had been imported from Germany.

This was Sweden's first, and very costly experience
with the provenance problem. One of the first tasks
assigned to the Forest Research Institute was getting
better acquainted with the nature of this problem.
From their investigation they found that for the same
reason, many earlier pine plantations in northern
Sweden that had originated from seed collected in
southern Sweden also turned out very poorly, produc-
ing stands of definitely inferior type. Since we now
know with a fair degree of certainty what the prov-
enance limitations are, this troublesome risk factor
has been removed.

The Exotics Question
Closely associated with the provenance problem

is the question of bringing in foreign species rated as
superior to our own in rate of growth or quality. This
thought naturally comes to us when we compare North
America's rich variety of commercial tree species with
the relatively few species native to our country, or to
northern Europe. This is particularly striking with
respect to the conifers, where our whole forest econ-
omy is based on only two species, Scotch pine (Pinus
silvestris) and Norway spruce (Picea excelsa). In view
of this situation, we naturally would like to know what
some of these superior species that grow in the same
latitudes and altitudes as ours might do for us if raised
in proper places.

This idea has been so tempting that a good many
trials have been made in the past, mostly by private
individuals who established experimental plantations
from seed brought in from various parts of the world,
principally North America. As a result, we already
have a good deal of experience to look back on, al-
though final judgment should be withheld pending fur-
ther study and observation.

On the basis of our experience so far, it appears
that these foreign species when grown in our country
rarely retain the superior growth rates shown in their
native habitat. The inference is that we cannot offer
as good growing conditions as they have in their place
of origin. As a rule, they do better on our better sites,
but so do our own species. Furthermore, where we do
have the very best growing conditions, these imported
species are as a rule more susceptible to insect and
fungus attacks than are our own species.
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These facts are rather discouraging to some of the
high hopes entertained in our country some twenty or
thirty years ago. For this reason, popular interest in
the foreign species has declined. Studies and experi-
ments are still being carried on, mainly by the Forest
Research Institute, with the thought that we may still
have something substantial to gain along this line. For
example, one of our difficulties with high-producing
spruce on the best sites is its susceptibility to root rot.
This seriously cuts down its production value, and
would seem to justify the introduction of some closely
related foreign species resistant to root rot. Likewise,
some suitable foreign species might show definite su-
periority to our own at the high elevations in northern
Sweden. These are among the principal questions now
being explored.

Forest Genetics Research
As our interest in the direct introduction of foreign

species declined, our interest in the possibility of in-
creased volume and value of production through im-
provement of our own species, or through the develop-
ment of new varieties by crossing our species with for-
eign species, has been developing strongly. Here again,
we have been spurred on by the magnificent results in
plant improvement obtained in the agricultural field,
but forestry faces some inherent disadvantages that
slow its pace.

The most obvious difficulty here, as already noted, is
the long life span of the forest, which makes our ex-
perimental approach a rather slow-going business. A
further complication is that forestry depends very
largely on natural stand regeneration. However, artifi-
cial reforestation by planting and seeding is going
ahead on a large enough scale to create the present
strong interest.

This movement began in 1936, when the Associa-
tion for Forest Tree Improvement was formed on the
initiative of Professor H. Nilsson-Ehle, whose work on
plant heredity and plant improvement in agriculture
had attracted international attention. The Association
has successfully undertaken this important and prom-
ising job. Its central organization, together with labo-
ratories, greenhouses, and nurseries, is located at Ekebo
in southern Sweden, and affiliated branch establish-
ments have been set up in various parts of the country.
Financial support has come from private donations, as
well as through a supporting organization formed by
forest industry organizations and the Forest Service.
The Division of Forest Genetics at the Forest Re-

search Institute has also been greatly expanded. Thus,
it is evident that interest in this subject is strong, and
well supported both by forest industries and Gov-
ernment.

Most forest tree improvement work now under way
is based on the same principle as is the improvement
of our agricultural plants, that variations occur be-
tween individual plants of a given species. By careful
selection of the best individuals and by using these
selected plants to perpetuate the species, we develop a
superior race within the species. This is one line of ap-
proach being followed both in the improvement of agri-
cultural crop plants and farm animals. This line also is
being pursued most strongly now in our forest tree
improvement work.

Selection of superior individuals has, as a matter of
fact, long been applied in normal forestry practices
where we leave the best available individuals for seed
trees. Where forest perpetuation relies on natural re-
generation this is as far as we can go. In our normal
practice we are thus moving in the right direction;
however, this movement is exceedingly slow. Further-
more, this method of selection has some very serious
shortcomings particularly striking in their application
to forestry. The reasons are:

The superior characteristics, on the basis of
which we select seed trees, are partially of hereditary
origin, and partially caused by environmental factors.
For example, a straight clear trunk on a fine sawtim-
ber tree may in part be due to heredity and in part to
the fact that the tree happened to grow in a very dense
stand which brought on early natural pruning and a
straight stem.

To the extent that the superior characteristics
are governed by heredity, there will be wide variations
in the progeny, all in accord with known laws of hered-
ity. When the pollen comes to the seed tree from long
distances, the unknown father in such free pollination
contributes to a further widening of progeny variations.

If we want to take another step necessary for real
progress, we must further determine to what extent the
superior characteristics of the selected individual are
caused by heredity and to what extent by environment.
This is done through study of the progeny where both
parents are known, all in accord with established scien-
tific procedure, (such as by crossing, self-pollination,
etc.). Such controlled crossings between different "plus
variants," combined with progeny tests, are the basic
core of our forest tree improvement work.

This takes us into a field requiring a lot of work



and a lot of time. Even on the limited basis of the out-
ward appearance of the progeny, however, it is possible
to draw certain preliminary conclusions and to proceed
further.

When it comes to translation of this selection prin-
ciple into practice, by supplying seed or seedlings su-
perior to those of the past, a great deal of important
work has already been done through close cooperation
among forest industry organizations, the Forest Serv-
ice, and local forestry boards. Furthermore, a group of
the most deeply interested forest industry companies,
and others, have formed an organization called "The
Association for Practical Forest Tree Improvement,"
to get the earliest possible application of the findings
and discoveries of the research organizations in their
own domains.

As a first step towards quick initial progress on a
broad front, we have made a nationwide survey to de-
fine locations of forest areas (the plus areas) deemed
to have the best local race of trees suitable for seed
collection to supply our needs. At the same time we
have also mapped out the "minus areas" designated as
unsuitable for our seed requirements.

Within the "plus areas" we have outlined specific
"plus stands," usually small areas of a few acres deemed
to be of a distinctly superior type within their local race.
The superiority is based on exceptionally fast growth
rates, good form, and good quality. Seed collected from
these "plus stands" is still of limited quantity and is set
aside for use by the forest nurseries.

As the final step in this initial nationwide seed-tree
survey, we have spotted, carefully described, and cata-
logued a number of individual trees, the so-called "elite
trees" that deviate very strikingly from the usual trees
in the stand by extraordinary height, unusual size, and
outstanding form and quality. It is on these elite trees,
of which we now have a total of about 3,000 catalogued
in our country, that our forest tree improvement de-
velopment really depends. This means that they are
used for the progeny tests after controlled crossing.

At the start of this development, our research peo-
ple had to go right back to the elite trees for the seed
and the pollen, but today they are getting it from es-
tablished "seed orchards," where the work can be car-
ried on much more conveniently and efficiently.

The establishment of these "seed orchards" (or
seed plantations) was accomplished by grafting slips
from the elite trees on low-cut trunks of young trees
previously raised in the orchard. These grafts produce
a tree with the identical hereditary characteristics of
the mother tree from which the slip was taken. In this
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manner we can reproduce mother tree characteristics in
sufficient numbers to provide enough seed for practical
needs. Blooming and cone setting of the grafts is

hastened through the use of fertilizer, by strangulation,
and by other measures.

These seed trees are usually kept down to a height
of about 10 feet, making it easy to collect the cones.
Through controlled crossing, easily done under these
conditions, and by subsequent progeny tests, we are
thus in the process of developing new, permanent,
local races of distinctly superior characteristics. From
these races we shall build permanent seed tree planta-
tions to supply the seed requirements of Sweden.

It is figured that the normal requirement of pine
and spruce seed for Sweden as a whole amounts to
about 16 tons per year, of which approximately half
should consist of seed from the seed tree plantations.
The required total area of such plantations is figured
at about 1,200 acres. Establishment of such seed plan-
tations has been started in several locations, and these
in turn will be combined with forest nurseries where
mechanized handling can be expected to result in reas-
onably low-cost seedling production.

Thinnings and Yield Tables
The value of the trees produced is of great impor-

tance, especially in regard to financial aspects of fores-
try. From this point of view it would be important to
have the maximum production of wood from any acre-
age concentrated in the most valuable crop trees. The
way to achieve this is by appropriate thinnings.

The question of thinnings has received great atten-
tion in all forested countries, not only to find the best
way of making thinnings but also to provide some re-
liable information about the possible yield of different
species on different sites. It may be said that preparing
yield tables represented the main object of forest re-
search in its early stages and still does so in many
countries.

This line of research is quite important and takes
a long time to accomplish. In order to achieve reliable
data on the influence of different thinning methods it
is necessary to cover a whole rotation period, which
could mean a hundred years or even more. It is not
quite satisfactory to put stands of different ages to-
gether in a yield table covering a whole rotation period.
In Sweden we have found a way to reduce this diffi-
culty by using the regression method in dealing with
the problem. This also provides a greater flexibility to
the research, where you are otherwise greatly ham-
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pered by the limited number of sample plots at your
disposal.

The problem of thinnings finally resolves itself
into two facets: first, spacing the trees and second,
which trees to take and which to leave.

The question of spacing is an important one when
natural regeneration is the most common method of
regeneration and generally gives a very irregular seed-
ling spacing. In a dense regeneration the total growth
will be distributed on a much greater number of stems
than will ever develop into crop trees. The excess trees
represent a direct loss of production. Moreover, if the
growth thus lost could be added to the crop trees, these
would have a greater value per cubic foot of wood.
Thus it might pay to make thinnings even when the
thinned-out trees must be left on the ground for lack
of market. This is done to a great extent in Sweden
at a very early stage, entailing less labor and lower cost.

The work with yield tables at the Swedish Forest
Research Institute has clearly shown that spacing in
the very young stand may have an important bearing
upon the yield of industrial timber and financial re-
turns. This is true even if the total amount of growth
in a rotation period be the same and even if thinnings
are started later, possibly too late, in the life of the
stand. This works out differently for various species
of trees and for different sites but may yet prove of
universal validity.

Research in Wood Quality
Even if the best spacing of trees is found for a

certain set of conditions, and the best way to choose
trees to be thinned out or to be left is decided, the wood
quality still must be considered.

Even if the outward appearances of the trees do
not indicate any differences in quality they may still
exist because of variations in treatment, such as the
method of thinnings, especially insofar as this affects
the growth rate of the individual trees. There is always
a risk that the quality of forest products will be im-
paired if rate of growth is increased beyond a certain
point. This factor must be taken into consideration in
deciding upon the best method of thinning.

The Forest Research Institute, in cooperation with
the Swedish Forest Products Laboratory, has conse-
quently been conducting extensive research for some
years into the way wood quality is affected by the
treatment of the stand. This is equally important for
wood used either as pulp or as lumber, because the
density of the wood and structure of the fibre will be
affected by growth rate.

Reforestation and Management
After all the preceding discussion about ways and

means of increasing the volume and value of growth
in our forests, there still remains an additional impor-
tant way to accomplish these things. I refer here to the
possibility of simply helping nature provide for a new
stand after the old has gone.

Nature itself utilizes two main ways: one is the
more inconspicuous way of replacing old trees with
young ones as the former die off one by one. In forest
management this is similar to regenerating a stand by
selection cutting. The other more abrupt, and even
violent ways of opening the stand that nature uses are
fire, windfall, or insect pests. These latter ways could
better be compared in our forest management to re-
generating a stand by clear cutting, with or without
seed trees.

There has been much arguing among foresters in
Sweden and in other countries about what management
method gives the highest yields and the best financial
returns in forestry. The difficulty of finding a definite
answer to this problem reveals one handicap of forest
research. Because of the long period involved in most
of the issues it does not allow the isolation of variables
influencing the final result Another important difficulty
involves the great variety of conditions determining the
growth of trees, especially for various species of trees
on different sites and soils. The difficulty or ease of ob-
taining natural regeneration seems to be the important
and even deciding factor in determining the relative ad-
vantage of one or the other of these two management
methods.

In selection cutting, seedling reaction when released
plays an important role; but in clear cutting there is
also the possibility of obtaining a new stand by seeding
or planting. It has been found in Sweden that selection
cutting on average and poor forest lands does not offer
good enough conditions as a rule to secure the produc-
tion required from natural regeneration. Even when
clear cutting our stands we have certain difficulties.
This is especially true in northern Sweden at higher
altitudes where a layer of raw humus often represents
a hindrance to natural regeneration. In this respect,
conditions in Sweden are very similar to conditions in
eastern Canada.

To a great extent we have to resort to nature's
own means, forest fire, but through controlled slash
burning. Moreover, seeding and planting must often
be done under more or less adverse climatic conditions,
such as dry weather in the planting season. The field
of reforestation, whether natural, by seeding, or by



planting, represents one of our greatest areas of forest
research.

These different tasks of forest research, and others
not mentioned, could not be mastered without other
research work of a more fundamental but less spectacu-
lar nature. I refer now to the research being done in
exploring conditions of forest growth as governed by
soil and climate and other factors that we cannot bring
under our control. We have to exploit these items in
the best way possible to facilitate the growing of trees
to the best advantage.

Research in Logging
So far nothing has been said about research con-

nected with harvesting timber crops.
Just as problems connected with raising and grow-

ing trees in Sweden can eventually be traced to the
slow growth of our forest trees, so also can problems
of harvesting forests be traced to another aspect of this
slow growth, namely the small size of our timber. On
the other hand, the terrain does not generally present
any difficulties, being mostly composed of gently slop-
ing hills.

Time will not allow extensive consideration of this
field of research. I only want to mention that it has
recently developed into a big field, primarily on the
initiative of the big lumber and pulp companies in coop-
eration with the Forest Service. The reason for this is
the need to keep down logging costs and at the same
time to pay the comparatively high wages that followed
the growing scarcity of labor in the woods. This in
turn resulted from the continuous growth of industry,
which tapped the earlier surplus of labor in agricul-
tural areas.

Mechanization of heavy forest work naturally is
prominent in this line of research. I began the subject
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of research by mentioning that slow growth and small
timber size present special drawbacks to Swedish fores-
try. Consequently they present problems to be solved
by our research work. In your country you enjoy ad-
vantages of faster growth and bigger timber than can
be found in any other part of the world. It would ap-
pear, then, that forest research would not have the same
important tasks as in Sweden though other factors may
be involved.

If nature endows a nation with a great forest
wealth, however, there is no reason why this resource
should not be used to the fullest, just as any other re-
source that is exploited for the welfare of the nation.

I have not mentioned anything of research work
dealing with fungi, insect pests, or other agencies dam-
aging the forest. This does not mean we do not have
such damage or do not carry on such research work. It
simply means that such things are of much less impor-
tance in Sweden than in the United States. In a way, it
seems that the great occurrence of these negative fac-
tors in your country should be considered nature's own
way of balancing the prolific growth of your forest trees.

The same factors providing splendid opportunities
for growth of your forest trees offer identical oppor-
tunities for the growth of competing plant and animal
life, which present special problems for natural regen-
eration in this country. In addition, the big logs must
be pulled out from country offering special difficulties
in harvesting the timber crop.

These adverse items represent many problems to be
solved by your research organizations as they explore
the best ways and means of bringing the productive
potential of your great forest wealth to its most efficient
use. After all, forestry has the same reason to produce
more goods, better goods, and cheaper goods as any
other line of industry.



5. Kramfors Company: A Case History
The Background

HE first export of forest products from Sweden
took place centuries ago in the form of round
timber for the masts and spars of the sailing ves-

sels of those early days. Another important forest prod-
uct was wood tar, at that time widely used as a means
of preservation and also for lubrication. Sawn lumber
was exported for a long time only on an insignificant
scale. The first tiny water-driven sawmills were built at
the end of the fifteenth century in central Sweden,
while exports of lumber at that early stage came almost
wholly from better, more accessible forests situated on
tide water of the Atlantic coast of Norway.

Very slowly these water-driven sawmills migrated
northward along the coast of Bothnia. At that time
the vast forest expanses of northern Sweden were
hardly touched by the ax. The population was re-
stricted to scattered settlements in the coastal region
and in the river valleys. There appeared to be no end
to the primeval forest containing a seemingly inex-
haustible stand of good sawtimber.

Under these circumstances it would seem strange
that an ordinance should be issued to restrict the build-
ing of sawmills in northern Sweden. However, an ordi-
nance issued in 1734 prohibited sawmill building with-
out a Government license, which was issued only after
ascertaining in each case that there was sufficient tim-
ber to allow a mill to operate on a sustained yield basis.

To better understand this it is necessary to know
the primitive state of industry and logging techniques
at that time as well as the very restricted market for
lumber. As a matter of fact, only logs free of knots
and defects were considered good enough for sawing,
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and for a long time only pine was cut, while spruce
lumber had rio value. At this early time the waterways
had not yet been cleared for the floating of logs and con-
sequently floating could take place only in the main river
courses. This greatly restricted the accessible forest
area. As no reliable data were then available about the
sustained yield of sawtimber from our forests, it was
left wholly to the authorities to make the appraisals
considered necessary to license the building of a saw-
mill. This was done very cautiously, as the economic
policy in regard to forest exploitation, as well as the
exploitation of other natural resources, was one of
strict adherence to the principle of sustained yield. To
allow unrestricted cutting of the forests was quite out
of the question at that time.

Only against this background is it possible to under-
stand the primitive state and slow growth of the first
Swedish sawmill industry, the pioneer of the present
modern integrated forest industry. The fascinating
story of how this development took place can best be
learned by studying how one of these tiny sawmills
eventually grew into a great modern enterprise.

Founding the Kramfors Mill
We now put ourselves back to the year 1742. In

that year two merchants in the little town of Härnösand
situated at the mouth of the Angermanälven river in
middle Norrland went into partnership with a wealthy
farmer in Gudmundrã parish to build a sawmill. A suit-
able location was found about 12 miles upstream from
the coast, where a small stream emptied into the main
river by the way of a waterfall that provided the neces-

sary power for the mill.



To build the mill they engaged an experienced saw-
mill constructor by the name of Christoffer Kramm,
who for his contribution was taken into the partnership.
The mill was named Kramfors after Christoffer
Kramm, and this is still the name of the big lumber
and pulp company that eventually grew out of this
humble beginning. This water-driven sawmill was a big
undertaking in its day. It took two whole years to com-
plete the mill, which was not ready until 1744.

The Kramfors mill had four big wooden frames
mounted two and two on each shaft, directly connected
with the two water-driven wheels. The circular saw
had not yet been invented and consequently the mill
had no edgers. Instead of passing a frame and an edger
the logs passed the two frames on the same shaft. This
is still a common method in Swedish sawmills, making
it possible to better utilize the outer part of the log for
high grade lumber, although in sawmills today the
frames are all independent of each other, and every-
thing else is also rather different.

However, before construction of the sawmill an in-
vestigation had to be made of the possible yield of saw-
timber to be counted upon for the mill in accordance
with the ordinance previously mentioned. As this yield
was closely bound with the possibilities for floating,
these possibilities also had to be examined.

For this purpose a committee was appointed by the
Governor of the County, and this committee made an
inspection tour along the river in the summer of 1742.
It travelled as far as Fjãllsjö, about one hundred miles
above the proposed mill site. As a result of this in-
spection tour, the owners, on the completion of the
mill in 1744, obtained a permit to cut 4,000 trees yearly
from the public domain in the Angermanälven river
drainage. At this time there was not more than one
other sawmill at the mouth of the Angermanälven river
of about the same size as Kramfors.

Two hundred years have elapsed since then, and it
is only natural that a great development has taken
place on the basis of the vast forest resources of this
region. At present, about 20 million logs are floated
each year down the Angermanälven river to the pulp
and paper mills and to the sawmills located at its lower
course which is accessible to ocean-going vessels. The
total volume of these logs, mostly pulpwood, is around
50 million cubic feet. This volume, not counting local
consumption and some truck logging directly to the
mills, represents the sustained yield from a drainage
area approximating 3 million acres of productive forest
land. However, this volume is increasing.

To illustrate the development in another way, it
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may be useful to quote some data about the exports of
forest products from Sweden. While exports at the
time of building the Kramfors mill were only about 35
million board feet of lumber (besides round timber and
wood tar, etc.), the present exports of lumber amount
to no less than 2 billion board feet besides 3.5 million
tons of wood pulp and paper, exclusive of other forest
products such as fibreboard, etc.

It is within the framework of this development,
and indeed as an integrated part thereof, that the first
water-driven sawmill at Kramfors has grown into a
great modern industrial enterprise. It may be of inter-
est to learn about the agencies that combined to pro-
duce this result.

Growth of the Sawmill Industry

It is somewhat strange to us who live in a highly
dynamic epoch to look back at the stagnant times exist-
ing before the break of the industrial revolution. For
well over a hundred years the water-driven sawmill at
Kramfors remained the same, only slowly increasing
its first output of 400 to 600 thousand feet per year
and using the same primitive outfit as in the very be-
ginning. The change came after the introduction of the
steam engine.

The first steam-driven sawmill in Sweden was built
in 1848 and Kramfors followed closely in 1851 with a
steam-driven mill with four frames and a capacity of
6 million board feet as against the 1 million board feet
which the water-driven mill had attained. From that
time a new dynamic feature changed the character of
the industry. Just as the industrial revolution in west-
ern Europe created an unprecedented demand for lum-
ber, the new technique applied to the sawmill industry
of the Scandinavian countries made it possible to meet
this demand. By 1870 Kramfors had erected a new mill
with six frames. Until now the old water-driven mill
had faithfully continued to do her duty in her old-fash-
ioned way, but soon after the completion of the 6-frame
mill the old pioneer was shut down after 137 years of
service! At this time the two steam mills at Kramfors
cut close to 20 million board feet. Exports of lumber
from Sweden had risen to about 800 million board feet
as against 175 million board feet in 1849 and 35 million
board feet in 1740.

The present production of lumber at Kramfors is
concentrated in a newer third mill with an output of 26
million board feet, thus indicating the general decline of
the sawmill industry, since the industry reached its peak
about the turn of the century.



24 FORESTRY IN SWEDEN

Buying of Woodlands
The great expansion of production and the accom-

panying heavy investments in plant and machinery
made the safeguarding of a future log supply an im-
portant issue. This was no concern before the steam
mills, as the limited quantity of sawlogs needed was
secured by cutting permits on the public domain and
additional logs could easily be acquired from the exten-
sive farm forests. After the building of the first steam
mill with its increased capacity, interest was directed
towards safeguarding the future log supply by acquir-
ing logging contracts on farm forests. These were gen-
erally for a period of 50 years and on a defined area
allowed the cut of all trees that could yield a sawlog
of a certain minimum size. This way of securing a fu-
ture log supply was soon supplemented with the buy-
ing of whole forest farms or only the accompanying
forest land Later, logging contracts were not allowed
for a longer period than five years, and the buying of
whole farms received a new impetus. All over northern
Sweden sawmill companies were buying forest farms
on a scale that eventually transformed this question
into a social issue of great political consequence.

Things had reached a point where the buying of
forest farms was not so much a question of safeguard-
ing the future of the sawmill industry as a question of
the future of the independent farm population. This
population was on its way to being turned into a socially
undesirable class of poor and dependent tenants. A ser-
ious inroad on the prevailing liberal ideas occurred in
1906 when a law was issued prohibiting companies from
buying land in the whole of Norrland and Dalecarlia.
Application of this law was extended to the remaining
parts of Sweden in 1917 and 1921. At this time the
pulp and lumber companies had acquired more than
one third of the former farm land in northern Sweden.
Although originating a serious social problem which has
taken much time and effort to mitigate, this access to
industrial forests has been of prime importance in
building up the forest industry on a permanent basis,
especially after development of the pulp and paper in-
dustry with its demand for very heavy investments.

Within Kramfors, which in 1887 had been trans-
formed from a family firm to a shareholders' company,
the owners systematically pursued their early estab-
lished course of buying farm land. In this way Kram-
fors had acquired 600,000 acres of forest land when
the law prohibiting further purchases went into effect
in 1906. At this time the cut of lumber at the Kram-
fors mills had increased to 30 million board feet an-
nually.

This great forest area was more than sufficient to
feed the sawmill on a sustained yield basis with reason-
able care of the forests. On the other hand, rational
silviculture at that time was greatly hampered by a lack
of markets for the small trees not suitable for sawlogs.
Although during earlier times it had been possible to
continuously lower the size and quality requirements
for sawlog trees, the greater number of trees and a
substantial part of the volume could not be cut. In the
first period of exploitation, when only the big timber
could be utilized, there was a general belief that the
smaller trees would grow into marketable sizes if left
long enough. However, this did not work out according
to expectations, and repeated selection cuttings were
possible mainly because of gradually lowering the de-
mand for size and quality of sawlogs. While the logging
contracts about 1850 still did not take into account
trees that did not yield a log of a minimum size of 12
inches at 17 feet, the minimum top diameter gradually
was lowered to 9 inches about 1870 and to 6 inches at
27 feet in 1900. Competition with the woodpulp indus-
try then decided the top diameter of sawlogs. Spruce
that was not cut in the beginning eventually gained a
stumpage value, although it was always somewhat lower
than pine as far as lumber was concerned.

Through repeated selection cuttings down to a grad-
ually diminishing diameter limit the virgin forests were
transformed into a more or less open stand denuded
of the best timber. Natural regeneration in these open
stands was generally poor because of the mat of raw
humus covering the ground and growing even thicker
in the halfshade of the open stands with their flourish-
ing Vaccinium growth.

Gradually it was accepted that selection cutting to a
diameter limit was detrimental to the future of the for-
ests and that natural regeneration within reasonable
time could only be obtained by clear cuttings, with or
without seed trees. The raw humus had to be broken
down into mild humus under the influence of sun and
warmth. This presupposed a market for the small trees
encumbering the forests that had little chance to grow
into bigger trees.

Arrival of the Woodpulp Industry
Very often a solution to a problem presents itself

when it is most needed. In this case the solution came
with the woodpulp industry. It offered a market for
trees down to five and even four inches at breast height
from the greater part of the northern forest, thanks
to the cheap transportation offered by waterways newly
adapted for floating. This development, however, came



about slowly. The first sulphite mill, which also was the
first pulp mill in the world using this method, was built
at Bergvik in Norriand in 1871, but Kramfors did not
get her sulphite mill until 1907. By this time produc-
tion of woodpulp in Sweden had grown to 670,000 tons,
most of which was produced in Norrland, where pulp
mills had been built by the sawmill companies in close
integration with the older industry. Even with this pro-
duction the woodpulp industry did not begin to tap all
the big reserves of pulpwood in the northern forest ex-
panses. Thus, unhampered by any limitation of pulp-
wood supplies, the woodpulp industry could continue
to grow under the impetus of the increasing demand for
woodpulp and paper on the world market. Even at
Kramfors the woodpulp industry expanded. The sul-
phite mill, planned to handle 10,000 tons, was completed
in 1907, extended to 28,000 tons in 1908, and to 65,000
tons in 1925. Now the sulphite mill, after a recent
thorough rebuilding, has a capacity of 76,000 tons. A
further increase in capacity to a more economic size has
so far been kept back by the company's policy not to
expand beyond the point where a substantial part of the
wood required may be supplied from the company's
own forests.

As the sulphite method can use only spruce for
pulpwood, the need for another pulping process mak-
ing possible the use of pine was realized early. Thus
the building of sulphate mills went on almost simul-
taneously with the building of sulphite mills, although
at a reduced rate, because the demand for sulphate pulp
grew more slowly. In 1908 Kramfors took over a sul-
phate mill with a capacity of 13,000 tons which had
been built in common by several lumber companies to
take care of their sawmill waste for pulp. Ten years
later the capacity was increased to 26,000 tons. At
present the capacity is 34,000 tons.

With the sulphate process a large step was taken
towards the economic utilization of wood since this
made it possible to use both sawmill waste and pine
roundwood as raw material. Due to pressure of eco-
nomic forces, integration between the sawmills and the
woodpulp industry in northern Sweden has been carried
to a point where hardly a sawmill of any size now
exists that is not in some way integrated with a wood-
pulp plant. There are a considerable number of small
sawmills though, mostly using circular saws, that oper-
ate without connection with a pulp mill. During the first
three decades of the present century the merging of
small enterprises into bigger ones has been a major
characteristic of developments in the forest industry of
northern Sweden.
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Cut and Consumption of Wood
Meanwhile, Kramfors had expanded its mills and

found it highly desirable to expand its forest domain
as well. As already mentioned, the purchase of land
from farmers was prohibited in 1906, at which time
Kramfors had bought 600,000 acres. The possibility
remained, however, of buying more land or other com-
panies. In this way Kramfors managed to purchase an-
other 150,000 acres of forest land between 1911 and
1918. It is interesting to note that of the total area,
170,000 acres were located in quite another part of
Norriand, in northern Lappland, on the drainage of the
Lule river. After floating the logs to the coast they were
taken in sea-going rafts 260 miles to Kramfors.

With these purchases the productive forest land
owned by Kramfors aggregated 750,000 acres. No ad-
ditional purchases were made until 1938 when another
forest company was bought, bringing the total pro-
ductive forest area up to 935,000 acres.

The present industrial capacity of the Kramfors
company, when fully utilized, requires a substantial
quantity of wood. Altogether, the consumption of tim-
ber by the sawmills and pulp mills has averaged around
20 million cubic feet for the last few years. Kramfors'
own forest lands, extensive as they are, cannot presently
fill these requirements. As with practically all other
pulp and lumber companies, Kramfors also buys part
of its wood requirements from the state, other public
forests, and from the farmers. This is an obvious con-
sequence since company-owned forest land in northern
Sweden, substantial though it is, comprises only 30
percent of the total forest area. State and other pub-
lic forests hold another 30 percent and farmers' forest
lands account for the remaining 40 percent. The farm-
ers, through their associations, so far have not started
any forest industries in this part of the country. The
state, however, through a special government-owned
company, processes part of the cut from the state for-
ests in sawmills and pulp mills situated in northernmost
Norrland. Small sawmills scattered all over the coun-
try might be able to offer keen competition to the big
companies for available sawtimber.

The present cut of industrial wood from the forest
lands of Kramfors averages 16 million cubic feet, cor-
responding to a 17 cubic feet (without bark) average
per acre. This is a rather low yield, but can partly be
explained by the forests being an average of 1,200
feet above sea level, and partly by the fact that the
present yield of the forests does not represent their
possible yield under good management. There is no
question that the management of the Kramfors' forests,
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as of other company forests in northern Sweden, is
good, but the forests have not yet reached a balanced
state. In the transition from primitive forest to well
managed forest the initial process is slow. This is es-
pecially true when first efforts are restricted to cutting
to a diameter limit. The present period is characterized
by the building up of a new forest, fully utilizing the
productive capacity of the forest lands. This, among
other things, implies the development of a greater vol-
ume of growing stock per acre, meaning that the whole
growth cannot presently be cut and utilized. As a mat-
ter of fact, only 70 percent of the growth has been cut
in recent years.

Next some features of past development and the
present reconstruction work will be presented.

Forest Policy
As previously mentioned, Kramfors initiated its

purchases of farm forests about 1850. During this early
period no active interest in forestry work was recorded.

The importance of the human factor in past and
present developments was clearly demonstrated when
Pehr Lagerhielm in 1880 was appointed general man-
ager at Kramfors. One of Lagerhielm's first actions
was to engage forest rangers in order to get more re-
liable and experienced supervision of forest work,
predominantly logging and floating. A new step was
taken in 1882 when he ordered marking of the trees to
be cut. This was the first move on the road to rational
silviculture, although at that time the primary purpose
was to gain better planning and control of the logging
operations. At this time measures were also taken to
check the cutting of high stumps, which is a natural
tendency of loggers working in wintertime when snow
depth averages three feet. In order to save the most
valuable part of the trees the cutters were instructed
to fell the trees with the saw instead of the ax.

But Lagerhielm was also interested in increasing
the yield, and in this respect was far ahead of his time.
At this early stage he introduced sowing to secure re-
generation when nature failed, although not much of
this work is now visible, mainly because of excessive
grazing by cattle and goats.

Already with these first steps towards a rationaliza-
tion of forestry the need for trained personnel made
itself felt. Thus it was quite natural for Lagerhielrn to
employ a trained forester besides the aforementioned
rangers to plan and supervise both logging and silvicul-
tural work. This forester was probably the first to be
privately employed in Norriand. His name, August Bur-
man, is worth mentioning here for the splendid work

he performed as a pioneer in forestry in northern Swe-
den with the generous support of Lagerhielm.

It was quite in line with these and other activities
that Lagerhielm took the initiative to found the first
forestry association in Sweden, "Föreningen for skogs-
kultur i Norrland," the present "Norrlands skogsvards-
förbund" (The Forestry Association for Norriand).
This was twenty years before the foundation of The
Forestry Association of Sweden.

At about the same time the first inventories of the
Kramfors forests were made. This marked the begin-
ning of long-term planning as a further step towards
realizing the policy of sustained yield, and ultimately
motivated the Kramfors owners to acquire forests of
their own. On the basis of such inventories the first
working plans were drawn up, definitely marking ac-
ceptance and realization of the principle of sustained
yield in forest management.

The principle of sustained yield, however, good as
it may be in itself, can be realized at rather different
levels of production, depending upon the amount of
care taken to improve the forests so as to fully utilize
the productive capacity of the land. As time went on
and the possibilities of rational silviculture were more
widely recognized, the Kramfors people, like other far-
sighted leaders of the forest industries of Norrland,
gradually became more forestry minded. The principle
of sustained yield was correspondingly given a more
positive meaning, aiming at full utilization of the pro-
ductive capacity of the forest lands and eventually re-
sulting in a forest policy to that end.

In realizing this policy the importance of the human
factor was once more illustrated when Eric Ronge in
1924 was appointed chief forester of Kramfors. For
many years, Ronge, with the wholehearted support of
the manager and major owner of Kramfors, at that
time Johan Mannerheim, was the enthusiastic and able
leader of the forestry department. He showed initiative
that put Kramfors in the foremost rank in rational
forestry in Sweden.

A fundamental means of increasing production is to
care for the reproduction, whether achieved naturally,
by planting, or by sowing. This presumes the stopping
of grazing in the forests, an ancient way of feeding the
cattle that has not been easy to abolish.

A special problem can be presented by an overly
dense and stagnant second growth of spruce inter-
mingled with birch, resulting from prolific regeneration
after forest fires. Such stands covered extensive areas
in different parts of northern Sweden and often were
almost one hundred years old without having reached



pulpwood size. Ronge found that heavy thinnings could
reactivate growth in such stands, since the snow then
could reach the ground and prevent the freezing of the
ground to such depth that the soil temperature re-
mained low even during the short growing season.
Mainly as a result of good experience from such thin-
flings of stagnant second growth, the practice has sub-
sequently been carried out on a big scale in Norriand.

Ronge was also one of the first to classify the for-
est types from a silvicultural point of view, i.e. as treat-
ment types, especially with regard to the method of
cutting for regeneration in stands of different types.
This is important because planting or sowing is com-
paratively costly and may result in a rather high failure
rate in an adverse climate characterized by a dry plant-
ing season in early summer, as is the case in Norrland.
Thus it is important that existing opportunities for
natural regeneration should be fully utilized, On the
other hand, since a better stand may be obtained by
planting than by natural regeneration, interest in plant-
ing has increased. This will be even more true when it
is possible to harvest seed from the recently established
seed orchards using scientific tree breeding. Interest
in the whole of Norrland is currently concentrated on
the extensive areas that, after earlier cuttings down to a
diameter limit, must now be treated by clear cutting
and subsequent planting or sowing.

A way of increasing the production of wood that
has received wide attention in Sweden, especially in
Norrland, and even has received the support of the
Government is the draining of marshy lands and bogs.
Needless to say, Kramfors has been very active in this
work, which offers a certain analogy in forestry to
man's universal urge to extend cultivation of the soil.

Even in mountain forests bordering tree limits, this
strong desire to raise productivity furnished an impetus
to experiment with foreign tree species possibly better
able to withstand the inhospitable climate than the nor-
thern pine and spruce, already adapted to this harsh en-
vironment and short growing season. It is interesting to
note that a recent revision of some sample plots, orig-
inally established by Ronge in high altitudes about 30
years ago from several different alpine tree species
from varying localities, disclosed one species markedly
different from the rest and even from the northern pine
and spruce in its fine development under adverse cli-
matic conditions, This tree species was Abies lasiocarpa,
which grows in the interior of British Columbia and
other localities in the Pacific Northwest and Rockies
under climatic conditions similar to those of Norrland
east of the Peninsular Divide.
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It is only natural that the policy to maintain and
increase the sustained yield from the forests should
give rise to a corresponding interest in following de-
velopments and checking results, This can best be done
by successive inventories. While such inventories as al-
ready mentioned were made at an early stage, they
were never computed to refer to the whole forest area
during a certain defined year. Such a computation was
first made in 1916. From this it was found that the
volume of growing stock averaged 600 cubic feet per
acre (with bark, including all trees reaching breast
height).

The conventional method of making inventories for
each forest or group of forests was eventually replaced
by a new method intended to obtain an inventory using
short intervals covering the whole forest area in a speci-
fied year. With experience from the national forest sur-
veys, a low percentage and yet reliable inventory was
made for the first time in the years 1947-48.

Kramfors, together with a number of other forest-
owning industries in Norrland, had been previously
acquired by the Swedish Cellulose Company as a hold-
ing company, and this inventory was extended to the
whole forest area of the Swedish Cellulose Company.
So far as Kramfors was concerned, this inventory
showed that the volume of growing stock now amounted
to 900 cubic feet per acre as against 600 cubic feet in
1916. While in 1916 the main part of the growing stock
consisted of old and slow-growing trees, a thorough
redistribution of the age classes toward younger and
better growing stands had taken place in the meantime.
This development had proceeded still further by inven-
tory time in 1953-54 when the net growth was calcu-
lated at 35 cubic feet per acre (with bark, all trees
reaching breast height), corresponding to about 80 per-
cent of the possible productive capacity.

It is calculated that it should be possible to further
increase the sustained yield to at least 90 percent of
what is theoretically possible as judged from the distri-
bution of site classes. This would imply a sustained
yield of 40 cubic feet per acre (with bark), which
would correspond to 25-30 cubic feet per acre of in-
dustrial wood (without bark).

The rotation best adapted to produce this yield
would be from 90 years on the best site class to 120
years on the poorest site class, averaging 105 years.
This obviously is a long rotation from a financial point
of view, but it may be possible to shorten it in newly
planted stands or by early noncommercial thinnings in
sown stands and natural regeneration, Above all, yield
will be increased by the use of new and quicker-grow-
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ing strains resulting from tree breeding, eventually
combined with fertilizing. However, such means to
speed up production will be equally applicable in other
regions too, and finally there will aways remain a cer-
tain drawback inherent in the short growing season of
northerly latitudes. This might be compensated for, to
a certain extent, by larger forest areas that allow large-
scale operations.

Kramfors Joins Swedish Cellulose
It was mentioned in passing that during the first

three decades of the present century the merging of en-
terprises into bigger ones was a prominent character-
istic of forest industry developments in northern
Sweden. The most remarkable development along this
line occurred in 1930, when the Swedish Cellulose Com-
pany was formed as a holding company for a number
of big enterprises in central and northern Norriand.
Among these enterprises was Kramfors.

In order to further exploit the possibilities of this
merger a complete integration of companies consti-
tuting the Swedish Cellulose Company was eventually
carried through in 1956. This actually meant the end
of the Kramfors Company as an independent under-
taking. However, the name is still retained for the in-
dustries of the company and for the products of the
company, well known to customers in many countries.

In this connection it may be of interest to add a
few data about the forest holdings and industries of
the Swedish Cellulose Company after the merger in
1956.

The total forest area belonging to the Swedish Cel-
lulose Company is 4.7 million acres, of which 3.5 mil-
lion acres are productive forest land. This forest area
is distributed over the whole of Norrland to the north
of Sundsvall, corresponding to the location of the forest
industries along the coast of Bothnia. The city of
Sundsvall is the center of the biggest concentration of
forest industries in Sweden, being situated at the coast
of Bothnia where the Lj ungan and Indalsälven river
have their outlets, and 35 miles south of the Anger-
manãlven River, where Kramfors is located. Sundsvall
is also the center of the Swedish Cellulose Company as
the owner of the greater part of these industries.

The aggregate output of forest products in 1956,
closely corresponding to the capacity of the mills,
amounted to 162 million board feet of lumber, 595,000
tons of chemical woodpulp, and 106,000 tons of me-
chanical woodpulp. Part of the production of woodpulp
was used for the output of 86,000 tons of newsprint,
and 46,000 tons of fibreboard were also produced. Only

a limited quantity of plywood is manufactured in order
not to deprive the sawmills of the best grades of logs.
Some wood-using industries are integrated with the
sawmills and a considerable production of byproducts
has been established from the waste liquors from the
chemical pulp industries. Power plants and diverse
other activities complete the picture of the biggest inte-
grated enterprise in the field of forestry in Sweden.
Another newsprint mill with a projected capacity of
175,000 tons is under construction, to be ready in 1959,
demanding a corresponding increase of the production
of woodpulp. The aggregate sales value of all products
in 1956 amounted to 576 million Swedish crowns.

The aforesaid production required a total quantity
of 127 million cubic feet of industrial wood (without
bark). About half this quantity, or 63 million cubic
feet, was cut in the company's own forests, while the
remaining 65 million cubic feet were bought as stump-
age or delivered at river bank, truck road, or rail.

On the productive forest area belonging to the com-
pany, 3.5 million acres, this cut corresponds to 18
cubic feet per acre. It should be added that for the
present only about 75 percent of the growth is cut, the
rest serving to increase the growing stock and the yield
in the long terma policy closely related to that pre-
viously applied by the Kramfors Company.

Just as for Kramfors, it is the policy of the Swedish
Cellulose Company to sustain the yield from its forests
and to promote a lasting and reliable flow of wood to
its forest industries, thus perpetuating all the communi-
ties dependent thereon. The extensive investment in
measures to maintain and to increase the yield of the
forests should be seen against this background. Such
investments in 1956 amounted to 11 million Swedish
crowns, corresponding to $0.60 per acre. The aggregate
area treated silviculturally by 1956 was 110,000 acres,
whereof 16,000 acres were sown or planted, 27,000
acres were gone over with non-commercial thinnings,
and about 8,000 acres were drained by 300 miles of
ditches. Besides, 120 miles of truck roads were built.
Needless to say, thinning the young and middle-aged
stands is a regular part of the cutting policy of this
and other forest-owning industries in Sweden.

Extension of silvicultural measures by this and
other lumber and pulp companies has facilitated the
year-round employment of labor in northern Sweden
that was a characteristic of the time of charcoal burn-
ing in the forests of the famous Swedish iron industry
in middle Sweden during centuries past. Permanent
forest labor is also necessary to establish the body of
skilled labor essential in the rational forestry of today,



in both silvicultural and logging operations. An increas-
ing proportion of the forest work in the Swedish Cel-
lulose Company is carried on by permanent woods
labor trained by the company.

The foregoing analysis of the past and present his-
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tory of Kramfors Company with its final integration in
the Swedish Cellulose Company should serve as an
illustration of the past and present history of the Swed-
ish forest industry as it is closely integrated with Swed-
ish forestry.



6. The Farm Forest Problem
ARM forest management has been discussed for

a long time in Sweden. Then general opinion is,
because of the smaller units and their subord-

inate position to agriculture as the main interest of the
farmer, farm forests have not been as well managed as
the larger forest holdings of the State, or the lumber and
pulp companies. Although silviculture on the farm for-
est improved perceptibly after activation of the forestry
boards, and the second national forest survey shows
that the volume of growing stock is roughly the same
on company forests and farm forests, discussion is still
going on about this subject.

We shall first consider the consequences of small
management units in the farm forest.

The Small Forest Units
Small management units have advantages as well as

disadvantages. An advantage is, an owner interested in
forestry can learn to know every part of his forest and
thus give every part its appropriate treatment in more
detail than is possible on big forest holdings. If inter-
ested in forestry, he can also give his stand much more
intensive treatments in planting, thinning and pruning,
draining bog lands, etc., than would be economical or
even possible for the big forest owner. The small forest
owner need not pay the costs of supervising workers
and he has no overhead expenses, no cost of housing
for laborers, etc. The aforesaid presumes, of course,
that the small forest owner possesses the necessary
amount of training in silviculture.

On the other hand, small forest owners cannot af-
ford to employ technically trained personnel, often
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badly needed, except through some kind of coopera-
tion. Such cooperation is possible and has been ar-
ranged for in several counties, although in somewhat
different ways, according to circumstances. In Sweden
the County Forestry Boards may be said to represent
such cooperation in principle, although organized not
by the forest owners themselves but by the State. As a
matter of fact, the work of these forestry boards has
in great part been financed by a levy on the wood cut.
Recently this was changed to a special tax on forest
holdings. Before activation of these forestry boards
the farm forests had no assistance from technical per-
sonnel and they were considered quite inferior to f or-
ests belonging to the State and to the companies in re-
gard to silviculture and management. In this respect a
definite change has taken place since organization of
the forestry boards.

Even granted that full utilization of the productive
capacity of his forest land should be the first concern
of every forest owner, large or small, other important
aspects of forestry as an economic undertaking also
need to be considered. For the small forest owner the
question of marketing his cut has always been a matter
of concern. His production of industrial wood is mostly
in small quantities and his knowledge of markets and
prices is limited. This has been changed by organizing
the forest owners' associations. The movement was ini-
tiated about thirty years ago, and these associations now
include more than half of the privately owned forest
land, mostly in small holdings.

The task of these associations has been, in the first
place, to act as selling agencies for the small forest
owners in their relation to the buyers, i.e. the forest



industries. In this capacity they make contracts with
the forest industries for certain substantial quantities
which are then secured by combining a great number
of small deliveries from association members. The
wood is delivered by individual forest owners at truck
road, or railway, or, in northern Sweden, at river bank,
where it is measured by a special impartial organiza-
tion supervised by the Central Board of Forestry. Cen-
tralized handling of sales makes it possible for the
buyers to pay a higher price and for the small forest
owners to market even small lots that often would not
otherwise come to use as industrial wood.

The forest owners' associations lately have begun
to serve their members in other ways too. In some
districts they provide members with trained personnel
who instruct the forest owners and supervise the cut-
ting of felled trees into sawlogs, pulpwood, etc. in
order to get maximum stumpage value out of each tree
cut. This is important, as the stumpage value of a tree
may vary considerably according to the way it is cut
into logs, at least in Sweden. This also greatly affects
the net value derived from each tree in subsequent pro-
cesses of industrial conversion. This is quite a compli-
cated matter, requiring close observation of top diame-
ter, taper, and quality of the logs to be cut, and thus
cannot easily be managed by the average forest owner.
Because all members cannot be provided with technical
personnel for this purpose, courses are also given to
them by the forest owners' associations.

In recent years a strong tendency towards rationali-
zation and mechanization of woods work has emanated
from the big forest owners, both the State and the
companies. Such developments can be traced to the
scarcity of forest labor and the ensuing high wages for
such labor. This scarcity of forest labor has also con-
cerned the farmers, who employ considerable hired
labor for logging. To quite an extent mechanization
can be employed on the small forest units also, pro-
viding some kind of cooperation can be arranged for.
In most cases this refers to the basic question of con-
structing forest roads for truck hauling. For this work
some forest owners' associations have acquired heavy
tractors with road building equipment which can also
be used for improving snow roads in winter time and
other purposes.

It is interesting to observe that the forest owners'
associations, admittedly aiming to secure the farmer a
better income from his forest, achieve this aim less by
bargaining with the forest industry, which cannot go
beyond a certain price limit anyway, than by coopera-
tive measures that tend to eliminate the disadvantages
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of small management units. By rationalizing produc-
tion they increase the net return from the farm forest.

The latest development in the cooperation between
small forest owners is the establishing of cooperative
management units, especially for the purpose of com-
mon employment of permanent woods labor and trained
personnel. Such cooperative management units gener-
ally comprise between 5 and 15 thousand acres and
have as members the majority of the small forest own-
ers in a parish or part thereof. The intention is to elim-
inate the disadvantages of the small units as far as
possible. There remains, however, the inconvenience of
scattered woodlot ownership, which implies that the
measures on the ground are still essentially bound to
the small units. This obviously prevents full exploita-
tion of new mechanized logging methods, especially as
each owner generally has his woodlot subdivided into
two or more separate plots, often of inconvenient shape.
The comparatively great lengths with only small widths
often have resulted from repeated subdivision of the
farms over the years.

The scattered location of holdings, most of which
originated from farm lands, also impedes industrial
forestry. However, these holdings were bought at an
early stage when subdivision of farms was not freely
allowed. There was a further tendency for companies
buying farm lands to consolidate holdings into large
blocks. Notwithstanding, there still exists a consider-
able scattering of forest holdings in industrial a well
as farm forestry. This is probably the most serious in-
convenience in Swedish forestry today, and efforts are
being made to overcome this difficulty by an inter-
change of woodlots between different forest owners.
So far this has mainly taken place among the big forest
owners.

On the whole it would seem that the disadvantages
inherent in small holdings, in forestry as in most other
lines of economic activity, have been greatly overcome
in Sweden by various means of cooperation. So far,
this corresponds well to the great achievements gained
by cooperation among farmers in the field of agri-
culture.

Combining Farm and Forest
The combination of farming and forestry in the

same management units has advantages as well as dis-
advantages. Of the latter it has been usual to point out
the damage done by grazing in the forests. This proved
especially detrimental to natural regrowth on openings
after fellings, where the best grazing also is provided.
However, this ancient form of utilization is not only
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harmful to the forest, it is not a rational way to raise
and feed the cattle. It is gradually being abandoned
and provisions are being made to set aside a limited
acreage from the best forest land or from the agricul-
tural land, which is cultivated especially for grazing
purposes.

On the other hand, a certain advantage may ob-
viously be achieved by combining farm and forest to
allow farm labor to be fully utilized by working in the
forest during the slack farming season. This has been
clearly demonstrated on a national scale by the fact
that since ancient times it has been natural for farmers
to work in forests during the winter, whether self, com-
pany, or state owned. This has provided a much needed
cash income to supplement farm income.

From this it may be concluded that combining farm
and forest in the same management unit should be to
the advantage of the farmer, as it would safeguard
better employment for farm labor especially when suit-
able work cannot be secured away from the farm. With
the growing scarcity of farm labor, it is true that this
advantage has lost much of its former importance.

Apparently there would be less opportunity to have
surplus labor available to any great extent for silvicul-
tural work. Logging is mostly carried out in winter
time, while silvicultural work in other seasons more
directly competes with farming operations.

As ordinary silvicultural operations on a medium-
sized farm forest of 100 to 150 acres require only a few
days, it would be chiefly the owner's personal interest
in forestry eventually determining his labor investment

in that side of the enterprise. This explains, to some
degree, the wide variations in the standards of silvicul-
ture on farm forests. In addition, the need for using the
forest income to meet current expenses and for invest-
ment in the farm enters the picture as another restrict-
ing factor of varying importance. Consequently, we find
in the farm woodlands all stages of silviculture from
the model forest to an enterprise fulfilling the bare re-
quirements of the forest law. There would be even
wider variations if the forest law did not stipulate a
certain minimum investment in forestry, with respect
to both silvicultural measures and the growing stand.

As regards investment distribution between farming
and forestry, whether in the form of labor or money,
it is probable that agriculture gets the greater share in
relation to marginal profit. In principle the investment
of labor should be adjusted so that marginal productiv-
ity, taking into consideration the time factor, should
be the same for agriculture as for forestry. A certain
transfer of investments from farm to forest, chiefly
with respect to labor, would evidently be justified. This,
however, encounters the difficulty that the owner gener-
ally depends on the immediate income derived from ag-
riculture. In other words, the owner cannot afford to
apply the long-term view to investments in forestry
that would make them competitive with investments in
agriculture. By contrast, a transfer from the agricul-
tural industry as a whole to forestrychiefly in the
form of landthrough a gradual abandoning of the
smallest farms in isolated localities and their conversion
to forest does seem feasible.



7. World Timber Trends
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has remained one of the most important
resources of man through the ages. Thus it is
only natural that the question of the world's

future supply of wood has been the subject of specula-
tion for a long time and has given rise to more or less
elaborate endeavors to calculate the world's future sup-
ply and demand.

The reason for speculation has mainly been an ap-
prehension about coming shortages of wood. It must
be obvious to those concerned that it has been steadily
necessary to resort to increasingly more remote forest
regions in order to satisfy world requirements for wood.
Cultivation of the most fertile and most accessible f or-
est lands has been working towards the same end, an
apparent decline of the world's forest resources. Forest
fires and insect pests following exploitation have fur-
ther reduced the world's reserves of virgin forests.
Forest fire, in addition, has been a powerful agent in
preventing the forest regeneration which sooner or later
normally develops even though exploitation has usually
been carried out with no regard for natural regenera-
tion.

Added to this is the fact that the demand for forest
products has been increasing, so apprehensions about a
coming shortage of wood can easily be understood. In-
deed, it is against this background that we must con-
sider the rising interest in silviculture and rational for-
est management now coming to the fore in an increas-
ing number of countries. The new interest is a factor of
some importance to be reckoned with when considering
the future relationship of world demands to wood
supply.

It should be evident that the present way of meet-
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ing the world's requirements for wood by extending ex-
ploitation to more remote or less accessible virgin f or-
est areas cannot go on forever. Sooner or later we
must reach a certain equilibrium, where the cut can be
balanced by new forest growth as it succeeds the virgin
forest in cut-over areas. There are several ways in
which this equilibrium may be reached. It may be at-
tained because exploitation can no longer be extended to
new virgin forest areas, either because these no longer
exist, or because they would be too expensive to exploit
and put on the world market. This is true even if they
could be made use of by local consumption, as is the
case with large parts of Siberian and tropical forests.
Consumption would then, because of the high price of
forest products and the consequent replacement of
wood by other materials, be forced to adjust itself to
yields from new forest generations and residual forests.
But it could also be that the yield of the second growth
forests, when sufficiently developed, will be able to meet
the demand; this would preclude the necessity of ex-
tending exploitation to new virgin forest areas. Such
an envisaged balance would occur at a lower price level
for forest products. It should hardly be necessary to
add that the balance also will depend on the volume of
future consumption.

It is patent that the more attention paid the further-
ing of forest production in the exploited areas, and the
less timber consumption tends to rise, the more chance
there is of striking a balance in the latter way; i.e. by
increasing the sustained yield of the world's more ac-
cessible forest areas.

What has been referred to here as a future balance
in the world timber economy must not be regarded as a
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true balance. A true balance between world timber con-
sumption and the sustained yield of the more accessible
part of the world's forest areas, obviously can never be
attained. Constant fluctuating of both supply and de-
mand will prevent this. Balance was used here to in-
dicate a new and less dynamic position than the pre-
vailing one. This new position would be characterized
by dependence on virgin forest resources being relieved
through the availability of a sustained yield essentially
equaling consumption. Only a consumption increase
would need to be met by exploiting the more remote
virgin forest areas, if it could not be met by gradually
augmenting the sustained yield or improving utilization
of this yield. in the future as at present, within the
framework of this envisaged balance it will be neces-
sary to maintain an international market for forest pro-
ducts to smooth out deficiencies in the question of sup-
ply and demand for forest products between continents
and between countries.

If world timber economy is to follow this pattern,
the question arises as to what point in development we
have now reached.

It is evident from what has already been said that
development has progressed very differently in different
parts of the world, in many countries, considerable ef-
fort was and is spent to promote the raising of new
forests, both in areas cut over and in areas which have
been treeless for a long time. In certain parts of the
world, western and central Europe, Scandinavia, Japan,
etc., forestry has reached a high level, and the growing
capacity of the forest land is made use of to a satis-
factory degree. In other parts of the world forestry is
less developed, and maintaining the cut depends, more
or less, on the continued exploiting of virgin forest
areas where such exist.

It is estimated that the part of the world's consump-
tion of industrial timber still to be gained from virgin
forests is almost half of the world's total cut of indus-
trial timber. Consequently, a considerable part of the
world's industrial timber must be supplied in a way not
maintainable in the long run. As the new forest gener-
ation replacing the virgin forests has time to develop,
and as widespread interest in forestry grows, it is rea-
sonable to assume that the yield of the areas so far ex-
ploited will gradually rise,

The problem regarding world timber supply is one
of regulating the rate of cutting in the remaining virgin
forests so that the new forest can be ready to provide
for timber needs before the reserves of the old, fairly
accessible virgin forest tracts have been exhausted. It
could also be said, and with more reason, that the prob-

lem is to speed up growth and yield of new forest by
intensifying and improving forestry methods so they
can gradually take over the task of supplying world
timber requirements without a hampering period of
shortage. This problem repeats on a magnified scale
the timber problem Scandinavian countries have already
faced, bridging the gap between exploitation and sus-
tained forestry as far as possible without any decline
in yield. This has not been without difficulties although
in these countries much attention has been paid both to
planning the cut of the old forest and to promoting the
new forest by various silvicultural measures. Yet it was
impossible to wholly avoid local disturbances, as in
northern Sweden for instance, where the severe climate
delayed development of the second growth. However,
the temporary decline in forest yield that was occa-
sioned has now been changed into a rising tendency. A
similar decline and subsequent rise can be anticipated
after the exploitation of other virgin forest areas in
the world, the rise largely depending upon the care and
attention paid to raising and fostering a new forest gen-
eration. That the subsequent rise also may wholly fail
to be realized has been amply demonstrated by past ex-
perience in several countries, especially those with ad-
verse conditions for natural regeneration, e.g. the Medi-
terraneán area.

In these circumstances the question arises as to what
reserves of virgin forest timber are available to bridge
the gap during the change-over to the new forest gener-
ation. The next question should concern the level of
sustained yield that may be assumed from a new forest
generation.

After thus stating the problem we will first discuss
demand in the world's future forest economy and then
proceed to supply. in this way we shall find the oppor-
tunity to discuss the questions raised above.

Future Demand for Wood
SHORT-TERM PROGNOSES: Such prognoses have re-

cently been made for the 10-year period ending about
1960. Much discussion arose about the prognosis made
by FAO in cooperation with the European Timber
Committee of the U.N. about requirements for lumber,
pulp, and paper to be expected in Europe by 1960 and
the possibilities of meeting the demand. So far the con-
sumption of paper and board has exceeded the f ore-
cast, which then was criticized as being too high. An
exhaustive study has been made of the requirements
for paper and board in Latin America, likewise by
FAO in cooperation with the U.N. Economic Commis-
sion to Latin America, primarily to investigate possi-



bilities of meeting these requirements from Latin
America's own resources of raw material. Special in-
terest in this connection is attracted to the comprehen-
sive study of the world's requirements of paper and
board in 1960-62 made by FAQ. According to this
study it was estimated that world requirements would
rise from 46.9 to 64.7 million metric tons between 1950-
52 and 1960-62. This forecast has been exceeded, but
general economic developments have also exceeded ex-
pectations.

LONG-TERM PROGNOSES: If a prognosis of future
requirements of forest products is meant to be a basis
for discussing the possibilities of meeting these require-
ments from the yield of the forests, it should comprise
more than a ten year period, preferably forty to fifty
years. This period is necessary in order to plan for
meeting these requirements, both by economizing on
reserves of virgin timber and, above all, by taking
measures to promote the development of a new forest
generation to carry the load of world consumption.
Such a prognosis must depend upon the assumptions
made about factors having a bearing on the consump-
tion of forest products. Such factors are basically con-
cerned with growth of population and the anticipated
rise in living standards. However, as there is not a fixed
relationship between these factors and the consumption
of forest products, and as assumptions may not be real-
ized, such long-term prognoses can only serve to illus-
trate a future that is reasonably possible and give us
an opportunity to prepare for it.

It is interesting that the U. S. Forest Service has
recently made a prognosis for the years 1975 and 2000
regarding America's requirements for forest products
under a set of assumed conditions, primarily in regard
to future population and gross national income, and the
possibilities of meeting these requirements from the
nation's own forests.

According to the "lower level estimate" of this
prognosis, which seems most realistic, requirements of
industrial wood should rise from 10.2 billion cubic feet
in 1952 to 12.8 billion cubic feet in 1975 and to 17.0
billion cubic feet by the year 2000. Out of this, paper
and board, and other products of woodpulp took 2.7
billion cubic feet in 1952 and are estimated to require
4.2 billion cubic feet in 1975 and 6.6 billion cubic feet
in 2000. Per capita this corresponds to an increase from
370 pounds in 1952 to 430 in 1975, and to 518 in the
year 2000.

Requirements for all other industrial wood, mainly
sawlogs for lumber, are estimated to increase from 7.5
billion cubic feet in 1952 to 8.6 billion cubic feet in
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1975 and 10.4 billion cubic feet in 2000. This would
imply a reduction in per capita consumption from 48
cubic feet in 1952 to 41 in 1975 and 38 in 2000.

It should be mentioned here that a simultaneous
study of future requirements of forest products in
1975, carried out by the Stanford Research Institute,
arrived at almost the same figure for the total require-
ments of industrial wood, except for a somewhat
greater increase for pulpwood at the cost of sawlogs.

It is tempting to extend this prognosis to the world
as a whole. The author has done so in a recently pub-
lished study.1 In this prognosis the Soviet Union was
not included, as political considerations play such a
dominant role in this area.

According to this prognosis, which rests on the as-
sumption, among others, that imports of forest products
should not be hampered by currency difficulties, high
import duties, or other obstacles, the requirements of
industrial wood in the world outside of the Soviet
Union will increase from 20.8 billion cubic feet in 1950-
52 to 36.5 billion cubic feet in 2000. Out of this, paper
and board and other products of woodpulp would in-
crease their share from 4.6 to 12.6 billion cubic feet.
This would correspond to an increase in requirements
of paper and board from 46.9 million tons in 1950-
52 to 133 million tons in the year 2000. From this in-
crease of 83 million tons, 44 million tons would come
from North America, notably the United States, 18
million tons would come from Europe, and the remain-
ing 21 million tons from all other regions except the
Soviet Union. As the prognosis is based on the assump-
tion that world population outside the Soviet Union
will increase from 2,210 million in 1950 to 2,990 million
in the year 2000, from the above increase in world re-
quirements of paper and board outside of the Soviet
Union, estimated at 83 million tons, only 17 million
tons would follow from the expected increase of popu-
lation. The remaining 66 million tons would follow
from the expected rise in the standard of living. This
is in contrast to all other industrial wood (construc-
tional wood) since of the estimated increase of 7.7
billion cubic feet, not less than 5.7 billion cubic feet
have been calculated as a consequence of the population
increase while only 2.0 billion cubic feet would result
from the rise in the living standards.

It is worth noting that consumption of construc-
tional wood does not follow a rise in the standard of liv-
ing in the same way as consumption of paper and board.
There evidently is a general tendency for consumption

1 Världens framtida virkesfSrsörjning (World Timber Trends and
Prospects). Bulletin of the Royal School of Forestry, Stockholm, Sweden.
No. 27, 1957. 257 pp. (This study will soon be published in English.)
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of constructional wood to rise with the standard of liv-
ing up to a certain point, which differs in different
countries, and then to recede because of substitution.
This procedure works not only in the field of produc-
tion but also in the pattern of consumption, pushed on
in both cases by technical developments.

An important consequence of increasing require-
ments for forest products has been the accompanying
tendency to increase international trade in forest pro-
ducts. This tendency, however, has been rather irregu-
lar, as illustrated by table A, where data for world
production and trade have been brought together. While
in the case of lumber the production increase has pre-
dominantly taken place in the Soviet Union, interna-
tional trade has been markedly declining relatively and
absolutely. As regards woodpulp and paper it is true
that the big increase of world production has led to an
increase in international trade as well, but on a con-
siderably smaller scale. Most of this production increase
has taken place in the United States and thus has not
given rise to any increase in international trade. Be-
sides, there is undoubtedly a universal tendency towards
increased self-sufficiency, which also is evident in the
case of lumber.

Future Wood Supply
As background to the situation regarding world f or-

est resources, the more important data from FAQ's
Second World Forest Inventory are illustrated in tables
B and C.

It can be seen from these tables that coniferous f or-
ests of the world currently providing the chief indus-
trial timber sources occur predominantly in the north-
ern temperate zone within the boundaries of North
America, Europe, and the Soviet Union. These regions
are also the great consumers of industrial wood.

When it comes to judging the future from data pre-
sented in table B, the most interesting fact undoubtedly
concerns the forest area already in use, which should
mainly correspond to the area gone over with some
form of exploitation, whether for local consumption or
commercial. According to these data 2,800 million acres
out of a total of 9,300 million acres have now been put
into use. Regarding the coniferous forests, the corres-
ponding figures are about 1,500 million acres out of
a total of about 3,200 million acres.

It would appear from this that the remaining virgin
forest area of the world should be sufficiently large to
dispel any doubts about future supplies. Even if the
greater part of the world's forest area is still untouched,

however, it is only natural that on the whole this area
should be of inferior quality and less accessible. A
notable exception to this is represented by the magnifi-
cent virgin forests still remaining on the Pacific Coast
of North America.

Of the accessible reserve, approximately 1,650 mil-
lion acres, about 375 million acres comprise coniferous
forests. It can be estimated that standing timber on the
latter area should last about 20 years, if the world's
present cut of industrial softwood were to be entirely
removed from it.

As half of the world's cut of industrial softwood
is currently obtained from second growth forests, a
proportion which is increasing, the remaining stand of
virgin timber will last correspondingly longer. With
technical advances, the boundary for the accessible f or-
ests will gradually be pushed into hitherto inaccessible
areas, which works towards the same end. The latter
possibility, however, has its definite limits. In the long
run, requirements must be met from sustained yield on
all forests. It must be remembered in this connection
that the raising of new forests takes a long time, often
longer than the probable duration of currently access-
ible coniferous forest reserve. There is every reason,
therefore, even at this stage, to plan for a yield from
the new forest generation so that it will be ready to
supply the world's requirements for softwood timber
once the more accessible softwood forest resources have
been fully exploited. This period naturally approaches
at the same rate at which world consumption of indus-
trial wood increases.

There are no investigations to tell us what yield can
be obtained from the new forest generation. This yield
depends not only upon the natural conditions for forest
growth in different parts of the world, which are in-
completely explored, but also to a great extent on the
amount of care to be given these new forests. A reason-
able assumption would be that if the new forest gener-
ation receives the same standard of treatment as in
Sweden, it should give at least the same yield of indus-
trial wood per acre as Swedish forests, whose growth
conditions are influenced by the northerly geographical
position. This chiefly applies to the yield of coniferous
forests.

With a future balance in forest production, the yield
of industrial wood from Sweden's coniferous forests
should rise from the present 24 cubic feet to at least
30 cubic feet per acre. Applied to the approximately
1,500 million acres of coniferous forests presently in
use, this means a possible future sustained yield of at
least 45 billion cubic feet of industrial wood, if forestry



is elevated to Swedish standards over the entire area.
This would allow the removal of twice as much indus-
trial softwood as at present. Much will depend, how-
ever, upon the geographical distribution of this forest
area. It has been shown in the study that no less than
half, or 750 million acres, is located within the Soviet
Union. This location essentially reduces the value of its
potential yield to the rest of the world.

Again not considering the Soviet Union with its
vast resources, it may be concluded from available data
about this somewhat debatable question that assuming
reasonable care of the forests in the regions outside the
Soviet Union (primarily in Europe and North Amer-
ica), there need not be any serious shortage of soft-
wood for the future we can now envisage. On the other
hand, there will always be local shortages that will have
to be smoothed by international trade or by using raw
materials other than the softwoods. The latter will be
the case especially when difficulties arise in paying for
forest product imports. This can be expected to occur
in several cases and especially in the underdeveloped re-
gions, as these will want the income from their exports
for more urgent needs. There will be a strong tendency
to utilize their own resources in this and other fields
in the industrialization now under way in these regions.
Great efforts are being made to overcome the difficulties
inherent in the utilization of the heterogeneous tropical
hardwoods in these regions, with their low industrial
and economic development, for the manufacture of pulp
and paper. Other resources, such as bamboo, bagasse,
and several kinds of grasses are already increasingly
used for this purpose. Consequently, no large rise
should be expected in imports of paper and pulp into
these regions as a result of the raising of their living
standards in the process of industrialization.

In case of local shortages of softwood in some coun-
tries there will be the possibility of resorting to temper-
ate hardwoods. Such trees occur in special abundance
in the dominant paper-consuming country, the United
States, and are in accessible locations there, but these
hardwoods should also be reckoned with as an import
reserve in Europe. Finally, there still remain hardly
touched, large opportunities in the waste of sawmills
and other wood-using industries in some countries,
again notably the United States.

A new line of endeavor already giving remarkable
results is the developing of quick-growing species, both
softwoods (Pinus radiata, etc.), and hardwoods (Euca-
lyptus spp., etc.). On a long term basis it is expected
that breeding better and faster-growing species in the
field of forestry will yield some remarkable results sim-

WORLD TIMBER TRENDS 37

ilar to those achieved in the field of agriculture. Also,
the use of fertilizers in forestry has only just begun in
an experimental way.

THE SOVIET UNION: As the Soviet Union has not
been actively considered in the foregoing discussion, it
might be appropriate to finish this discussion with a
few words about that region.

Per capita forest resources are more abundant in
the Soviet Union than anywhere else. They are also first
in absolute figures inasmuch as their volume of grow-
ing stock of conifers is greater than in any other region.

In such circumstances the problem concerning the
Soviet Union is not whether the great consumption of
forest products in this region following its industrial-
ization, and even a possible further increase of this
consumption, can be met by the yield from its forests.
Instead, the problem is a question of the contribution,
or the competition, that the forests of this region will
offer to the rest of the world, primarily Europe.

Even with a rather low standard of silviculture it
should be possible for the Soviet Union, just as for
Canada, to maintain a considerable export of forest
products, as much as in pre-war times. Unsatisfactory
transportation conditions might raise certain restrictions
to any export increases that the forest resources them-
selves undoubtedly could admit. However, actual limita-
tion of such exports will be decided by political reasons
and advantages, and by considering the national econ-
omy as a whole, because the forest industries and ex-
ports of forest products are treated as an integrated
part of the national economy. Hence the cost of produc-
tion need not play a deciding role, especially since the
Soviet Union in her international trade is not as de-
pendent upon rates of exchange as are other countries,
nor is it necessary for her industries to show a net
profit in order to continue production.

In the near future an increase in lumber exports
from the Soviet Union can be expected because her
exports are still lagging when compared to pre-war.
On the other hand, the difficulty of increasing these
exports on a stagnating market without price reduc-
tions may make it more advantageous to increase the
exports of cellulose started by the Soviet Union only
a few years ago. Considering the heavy investments re-
quired in the cellulose industry it may well be that such
exports will have to be made at the cost of an increase
in home consumption of paper and board. The present
25 pounds per capita is far below the standard of west-
ern Europe and even below the general economic stand-

ard of the Soviet Union itself.
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Concluding Remarks

In a discussion of the world's future requirements
of forest products, and the means to meet these require-
ments, it might be advisable to widen the perspective
to include other fields of world economy and dwell for
a moment on the thought of making corresponding esti-
mates for other important raw materials which, con-
trary to wood, cannot be renewed. The cost of raising
new forest crops, or extending exploitation to more
remote and less timbered forest areas, would then be
comparable to the cost of exploiting the diminishing
reserve of minerals and sources of energy. The extent
to which it may be possible to take advantage of tech-
nical achievements in the endeavor to increase exploita-
tion and consumption of different raw materials will
then also decide to a great degree the place of wood in
the world economy of the future.

This future will not come to an end in the year 2000
which, for practical purposes, has been used to deter-
mine the scope of this study. To envisage developments
in the more distant future it is advisable to widen the
perspective by looking back on past developments. Only
in the course of the last century, by achievements of the
natural sciences and technical advances has man entered

1 Figures in parenthesis indicate exports in percent of production.

a new epoch in history after an infinitely long era
of stagnation or exceedingly slow progress. This last
epoch is characterized by an accelerated rate in material
progress with a correspondingly accelerated rate in the
demand for, and consumption of, all kinds of raw ma-
terials.

These have so far been comparatively plentiful, in-
asmuch as mankind has been in a position to exploit
the best and most easily accessible portions not only of
its forests, but also of other raw materials and sources
of energy. Even if we assume that continuing technical
achievements will further increase possibilities to ex-
ploit less accessible and poorer resources at present un-
knownit would be manifestly unrealistic to count on
a continuance of the present accelerated rate of pro-
gress for an infinite future, or even for another century.
The symptoms of scarcity already developing in isolated
fields will increase, and force progress into a quieter
course, perhaps even to a certain equilibrium or possibly
a regression. Based on this wider perspective, humanity
has reason to take care of the tremendous asset repre-
sented by the world's forests since for an infinite
future they may guarantee access to a raw material that
can serve mankind in widely varying forms.

TABLE A. WORLD PRODUCTION AND EXPORTS OF LUM BER, WOODPULP, PAPER, AND BOARD'

1955

Production
Lumber (softwood), million board feet 63,360 67,320 82,843 100,188
Woodpulp thousand tons 14,964 26,261 36,829 50,188
Paper and board thousand tons 20,927 33,248 46,444 61,844

Exports
Lumber (softwood), million board feet 13,927 (22) 11,599 (17) 9,385 (11) 13,476 (14)
Woodpulp thousand tons 3,990 (27) 6,915 (26) 6,237 (17) 8,331 (17)
Paper and board thousand tons 4,816 (23) 6,918 (21) 8,188 (18) 10,667 (17)
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TABLE B. WORLD FOREST AREA ABOUT 1953

Total forest area
distributed betweena

Temperate Tropical
Area Area Coniferous hardwood hardwood Population

Region Total accessible in use forest forest forest in 1955

Million Million Million Million Million Million
acres acres acres acres acres

1,621 771 544 1,144 477 183

336 329 321 195 141 409

1,836 1,050 865 1,433 403 197

2,199 813 205 67 2,132 183

1,979 702 267 7 1,972 223

1,297 768 573 297 1,000 1,481

213 49 42 20 193 15

Total 9,481 4,482 2,817 3,163 1,021 5,297' 2,691

Percent 100 47.3 29.7 33.4 10.8 55.8

Data from World Forest Resources, FAO, Rome, 1955.
a Approximate distribution
b USA and Canada
c Includes smaller areas with temperate hardwood forests

TABLE C. WORLD PRODUCTION OF INDUSTRIAL WOOD IN 1955, MILLION CUBIC FEET (WITHOUT BARK)

Production per acre Production
Total of forest area per

Region production in use inhabitant

North America 12,429 23 68

Europe 6,956 22 17

Soviet Union 7,485 9 38

Latin America 1,024 5 6
Africa 318 1 1

Asia 2,684 5 2

Oceania 742 18 5

Total 12



8. Does Forestry Pay?
HIS question may well be raised after perusal of

the foregoing study of forestry in Sweden. An
attempt will be made to answer the question.

The financial aspect of forestry, as in any other line
of business, requires that costs be covered by income
and if possible a net return be derived. This simple
principle, however, has often been obscured by the long
time lapse between the original investment, e.g. in
planting, and the final realization of ensuing, or rather,
increased income in the final cutting. For the same
reasonthe long interval between investment and en-
suing incomeit has often been difficult to arrive at
any net return at all on such long-term investments as
planting and sowing. Since such measures are often
needed to ensure a sustained yield in forestry, this fact
has aroused much discussion among forest economists.
Yet we have found from the foregoing study of fores-
try in Sweden that the lumber and pulp companies,
even in northern Sweden with its slow forest growth,
do not hesitate to make considerable investments in
forestry in order to maintain and if possible increase
the sustained yield from their forests. There should be
no doubt that the financial leaders of these companies
believe these investments in forestry will pay.

We encounter here another aspect of forestry that
makes it difficult to ascertain the net return of such in-
vestments, namely, the integration between forestry
and other lines of economic activity. As these are more
or less dependent upon the forest yield, investments in
order to increase this yield must be judged with a con-
sideration of the effect on the net return of the inte-
grated enterprise as a whole. However, this effect is
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generally not easy to calculate and thus leaves a wide
margin to individual judgment.

A previous chapter on the history of a Swedish
lumber and pulp company has already considered the
mighty influence of integration between forestry and
affiliated industries on attitudes of leaders of such inte-
grated enterprises towards investments in forestry. The
first concern of these leaders was to safeguard the fu-
ture supply of wood for their industries by buying
woodlands and when this eventually was prohibited by
law, they practiced sustained yield forestry on the
woodlands in their ownership. With the growth of in-
dustrial investments, and communities dependent upon
the industries, this policy has been increasingly accepted
and practiced so that today it may be said to be univer-
sally adopted by this category of forest owners.

Apart from safeguarding the future supply of wood
for the industries, any further increase in yield from
the owned forests will make it possible to increase out-
put from affiliated industries. It will also increase the
ensuing profit, partly by lowering costs for the mar-
ginal quantity throughout the whole production pro-
cess, from the stump to the loading of the finished
product. It should be observed that possibilities of in-
creasing purchases of stumpage or of roundwood from
other forest owners are limited, as there is a tendency
for both the state and the forest owner associations to
process an increasing proportion of the yield from their
forests. Granting this general attitude of the industrial
forest owners towards investments in forestry the limi-
tations of investments in forestry with this category of
owners remain to be examined.
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We enter here a field where it is difficult to gener-
alize, as many kinds of considerations must be in-
cluded. It seems reasonable to assume, however, that
the processing industries will demand the greater part
of available funds. This is natural as investments in
the industries are prompted by technical developments
always pushing on. They are more or less compelling,
or else promise a quick return, while investments in
forestry generally are of a long-term nature, and not
so compelling, yet of great importance in the long run.
From a purely financial point of view the funds avail-
able for investments should be distributed between for-
estry and industry in such a way that the marginal in-
terest would be the same, judged from the standpoint
of the integrated enterprise. Such calculations can only
be tentative of course and depend upon assumptions
made in each case.

Needless to say, the improved financial situation in
the forest industries after the war has also made it pos-
sible to increase investments in forestry. This was true
regardless of increased profitability from the forestry
point of view, which may be questioned because wage
costs have increased as much as stumpage prices.

The heavy taxation increase naturally reduces any
surplus available for investment. On the other hand,
that investments in forestry generally are tax-free
should be an impetus to such investments, insofar as
funds are available for this purpose.

The present-day attitude of the Swedish forest in-
dustry toward investments in forestry may best be il-
lustrated by citing the closing words of Dr. Erik
Kempe, the head of Mo and Domsjö, the leading lum-
ber, pulp, and paper company in upper Norriand, on
the occasion of the visit of the Forestry Association
for Norrland to the forest lands of that company in
1954. "Let us aim at the highest possible yield from
our forests, irrespective of the species but with some
regard for the quality of the timber. The problem of
the best and most profitable use of this yield may safely
be left to the chemists and wood technologists. If we
proceed along these lines we run the least risk of re-
proach from our successors."

As for the state forests, sustained yield is the of-
ficially accepted policy in most countries. This is the
case in Sweden, where the forest policy for the state
forests requires that they shall be managed so as to en-
sure the highest yield in money compatible with a sus-
tained and, as far as possible, even yield. This policy is
not strictly followed as it would obviously lead to un-
economic investments, and moreover, even the Govern-
ment does not have unlimited funds to tie up in its f or-
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ests to ensure a maximum long-term monetary income.
In these circumstances it is the task of the Forest

Service to invest available funds so that a maximum
yield in terms of money is obtained. This presumes
that the time factor also is taken into consideration;
i.e., financial aspects of the investments should be ob-
served in distributing available funds between different
investment objectives in forestry.

Returning for the sake of comparison to the forest
policy of industrial forestry as explained above, the
task for management in that case would be to invest
available funds in such a way as to ensure a maximum
yield of industrial wood with some regard to the qual-
ity of the wood. Also in this case the time factor could
not be ignored. Thus financial aspects are dominant in
both cases. Whether the product is measured in terms
of money or in the yield of industrial wood, quality is
evidently a rather subordinate question, so far as the
effect on the distribution of the available funds between
different objects of investment within the field of for-
estry is concerned. The really important question in-
volves total funds given over for investment in forestry
with relation to requirements.

In state forestry, where affiliated industries are not
competing for any major part of the surplus, invest-
ments are very much a matter of judgment, especially
in regard to carrying out the big program of reforesta-
tion in the northern forests. This in its turn is largely
a question of available resources in trained personnel,
labor, and seed, and is lastly a financial matter of de-
livering a surplus to the treasury. The result of these
and other considerations has been that there is now
hardly any difference between investment policies of
state forests and industrial forestry. This positive at-
titude towards investments in forestry explains also
why the different wording of the forest policy of these
two categories of forest owners does not make itself
noticeable in practical application.

Farm forestry is characterized by its integration
with farming and by its comparatively small size. How-
ver, the owners' attitude toward investment in forestry
is predominantly decided by the integration with
farming.

In industrial enterprises, forestry investments will
ultimately serve the industry and in reality be long-
term investments in the industry; in farm forestry, in-
vestments in forestry will not similarly serve farming.
This means that investments in farm forestry must be
paid for by the ensuing increase of stumpage without
considering additional benefits to the farm as a whole.
However, such calculations regarding the profitability
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of investments must necessarily be quite vague and
would not be made by the farmer anyway. In the last
instance, the investment policy of farm forestry differs
from both state and industrial forestry by a shorter
perspective into the future. This entails a correspond-
ing hesitation about making long-term investments in
farm forestry.

As a matter of fact, the yield of the forest has to
some extentmore in ancient times than nowadays
actually served the farm by providing its wood require-
ments for housing and fuelwood, and grazing for cat-
tle. In both cases consequences for farm forest man-
agement have been bad, especially so in the case of
grazing. However, grazing in the forests has been
largely abandoned and fellings of wood for the farm
have been rationalized.

On the other hand, much has been said and written
about advantages of integrating forestry and farming
by common use of labor and horses on the farm. This
has also been discussed in the preceding chapter, The
Farm Forest Problem. It follows that a common use
of labor and horses refers initially to the possibility of
using them in logging operations during the dead season
of agriculture, while silvicultural work mostly coincides
with farm work, which is more immediately compelling.
Only the personal interest of the owner in forestry
would be likely to induce him to invest time or money
in long term forestry.

It would follow from what has been mentioned
above that the willingness to invest in farm forestry is
weak, irrespective of the degree of profitability, de-
cidedly weaker than in state and industrial forestry.
The broad educational and advisory work of the County
Forestry Boards and the increasing interest in forestry
displayed by the forest owners' associations have how-
ever fostered a growing interest in forestry among
even the small forest owners. The high price of stump-
age after the late war further enhanced this interest.
In recent years a mighty effort by the forest owners'
associations not to lag behind state and industrial fores-
try with regard to investments has enrolled new forces
on the side of forestryprestige and self-assertion.

However, all these agencies assert themselves in
varying degrees in individual cases according to the
owner's personal interest in forestry as well as the re-
sources of labor and money available. These latter items
will vary greatly with the demands of the farm upon
these resources and the thriftiness of the owners. In
the last instance the forest law will enforce a certain
minimum of investment as required by the public
interest.

It then seems advisable to explain how forestry
pays from the aspect of public interest.

Here again, integration between forestry and other
economic activities enters the picture. In Sweden, the
place of forestry is so important and its connections
with other branches of the national economy so numer-
ous that a decrease or increase in forest yield will ap-
preciably affect the national economy as a whole and
especially the balance of payments in relation to other
countries. These consequences are too complicated to
evaluate in terms of money and thus cannot be put into
an investment calculation as a credit added to the in-
creased income from stumpage. They can only be the
subject of judgment eventually taking the shape of
forest laws and other aspects of the national forest
policy.

However, the argument could be carried along sim-
ilar lines regarding other branches of the national econ-
omy also. Thus, whether forestry pays, when consider-
ing the national economy, would be a question of
whether a certain investment would give a greater con-
tribution to the national income if made in forestry in-
stead of another branch of the national economy. As a
matter of fact, this is quite analogous to the attitude
taken by the financial leader of a private enterprise to-
wards the distribution of available funds between the
various branches of an integrated enterprise and finally,
to the distribution of investments between the various
activities within each branch. In presenting the prob-
lem in this way it must be taken into account that in-
vestments in forestry primarily result in increased
yields of a raw material having such wide and basic
uses that it may well be said to hold the position of a
key material in the national economy.

On the other hand, balancing investment alternatives
against each other implies in principle that there is a
margin where forestry does not pay, even from the na-
tional point of view. It could also be said that there are
marginal lands in the case of forestry investments as
in agriculture and other lines of land use. This has been
clearly demonstrated insofar as the Forest Service has
drawn a line in northernmost Norriand parallel to the
Peninsular Divide, setting aside the poorest mountain
forests, where the appropriate fellings may be made but
no money should be invested, at least not for the near
future.

The long-term nature of investments in forestry,
which may be a hinderance from a purely financial
viewpoint, in a certain way is specially adapted to in-
vestments from the national point of view. Hardly any
other form of investment will mature its benefits in the



distant future for the good of coming generations. This
means investment for security, which certainly has its
value too, especially for a nation.

A further aspect of the long-term investment in
forestry is the comparatively low initial investment
needed. It has been calculated that the aggregate amount
of investments in planting and other silvicultural meas-
ures was only 65 million Swedish crowns in 1955, cor-
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responding to 5 percent of the stumpage value of the
total cut in the same year and 1.15 Swedish crowns
($0.22) per acre for the total area of productive forest
land. This investment in forestry is quite negligible
compared to investments in other lines of the national
economy. There is no question that from the national
point of view it should pay to invest more in forestry
in Sweden.



APPENDIX I

Forest Facts About Sweden

TABLE 1. LAND AREA OF SWEDEN BY MAJOR CLASSES OF LAND (1955). FOREST AREA PER CAPITA.

Productive forest

Produc- Agricul- Unpro- Total
area

tive for- tural ductive land otal land Per
Region 1 est area land land area Water area capita

Thousand Thousand Thousand Thousano Thousanc
acres acres acres acres acres Percent Acres

1 This division of the country into county groups roughly corresponds to the geographical distribution into forest regions as follows:
Northern Sweden (Norriand and Dalecarlia)-Northern Coniferous Region
Southern Sweden (except six southernmost counties)-Southern Coniferous Region
Six southernmost counties-Beech Region.

TABLE 2. PRODUCTIVE FOREST AREA DISTRIBUTED BY AGE CLASSES. (NATIONAL INVENTORY 1953-55).

Bare 1-20 21-40 41-80 81-120 120
Region1 land years years years years years Total

I See footnote to table 1.

TABLE 3. VOLUME OF GROWING STOCK, BY SPECIES AND DIAMETER CLASSES (1953-55). MILLION CUBIC FEET
(WITH BARK). (DATA IN PARENTHESES INDICATE PERCENTAGE OF TOTAL).

1 See footnote to table 1.
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Region 1

Pine

Species

Spruce Broad-
leaved

Total

Diameter at breast height

0-14.99 15-24.99 25 +
cm cm cm

0-5.9 5.9-9.8 9.8 +
inches inches inches Total

Northern Sweden 18,144 18,744 6,531 43,419 14,402 17,721 11,296 43,419
Percent (41.8) (43.2) (15.0) (100.0) (332) (40.8) (26.0) (100.0)

Southern Sweden (except six southernmost counties) 10,978 13,308 3,989 28,275 6,248 11,190 10,837 28,275
Percent (38.8) (47.1) (14.1) (100.0) (22.1) (39.6) (38.3) (100.0)

Six southernmost counties 1,130 1,341 1,130 3,601 847 1,271 1,483 3,601
Percent (31.4) (37.2) (31.4) (100.0) (23.5) (35.3) (41.2) (100.0)

Total 30,252 33,393 11,650 75,295 21,497 30,182 23,616 75,295
Percent (40.2) (44.3) (15.5) (100.0) (28.5) (40.1) (31.4) (100.0)

Percent Percent Percent Percent Percent Percent Percent
Northern Sweden 7.1 3.8 9.7 26.8 31.9 20.7 100.0
Southern Sweden (except six southernmost counties) 4.7 9.5 18.9 47.5 16.5 2.9 100.0
Six southernmost counties 4.6 11.9 27.3 44.1 10.6 1.5 100.0

Total 5.7 7.6 16.7 37.9 21.9 10.2 100.0

Northern Sweden 37,833 1,887 27,607 67,327 4,908 562 25.9
Southern Sweden (except six southernmost counties) 16,335 6,278 5,057 27,670 4,400 59.0 4.2
Six southernmost counties 2,490 2,637 1,463 6,590 223 37.8 1.5

56,658 10,802 34,127 101,587 9,531 55.8 7.7
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TABLE 4. COMPARISON BETWEEN THE NATIONAL FOREST INVENTORIES IN 1938-52 AND 1953-55.

TABLE 5. ANNUAL GROWTH OF GROWING STOCK ON PRODUCTIVE FOREST LAND 1938-52 (WITH BARK).

Southern Sweden
(except six

Northern southernmost Six southern-
Sweden counties) most counties Total

1 Census of Agriculture 1951.
2 See footnote to table 1.

TABLE 6. PRODUCTIVE FOREST AREA DISTRIBUTED BY OWNERSHIP1. (DATA WITHIN PARENTHESES INDICATE PER-
CENTAGE OF TOTAL).

Volume of growing stock (with bark)
1938-52 Million cubic feet
1953-55 Million cubic feet

Northern
Sweden

Southern Sweden
(except six

southernmost
counties)

26,023
28,283

Six southern-
most counties

3,072
3,602

Total

67,583
75,316

Increase of growing stock, in percent
SPECIES:

Pine +17 + 4 +12 +11
Spruce + 11 + 13 + 19 + 12
Broadleaved + 8 + 9 + 18 + 9
Total + 13 + 9 + 17 + 11

DIAMETER CLASSES:
0-14.99 cm + 4 + 1 + 11 + 3
15-24.99 cm + 13 + 7 + 10 + 10
25 + cm + 29 + 16 + 28 + 22
Total + 13 + 9 + 17 + 11

Region 2
State

forests

Thousand
acres

Other
public
forests

Thousand
acres

Company
forests

Thousand
acres

Other
private
forests

Thousand
acres

Total

Thousand
acres

Northern Sweden 9,030 2,282 10,780 14,541 36,633
Percent (24.7) (6.2) (29.4) (39.7) (100.0)

Southern Sweden (except six southernmost counties) 1,081 1,142 2,931 11,272 16,426
Percent (6.6) (7.0) (17.8) (68.6) (100.0)

Six southernmost counties 139 137 73 2,156 2,505
Percent (5.5) (5.5) (2.9) (86.1) (100.0)

Total 10,250 3,561 13,784 27,969 55,564
Percent (18.5) (6.4) (24.8) (50.3) (100.0)

Total growth in million cubic feet 1,066 1,017 138 2,221

Annual growth, cubic feet per acre 34.3 62.9 55.7 38.6



1 Swedish crowns have been converted into U. S. dollars at an exchange rate of 5.25 Swedish crowns for one U. S. dollar.
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TABLE 7. EXTENT AND COSTS OF SILVICTJLTURAL MEASURES, DRAINING, AND FOREST ROADS 195

1951 1952 1953 1954

1-55.

1955

Cleaning of cut over areas
Area, thousand acres 247 376 425 393 450
Cost, thousand Swedish crowns 5,058 9,315 10,473 11,002 13,234
Cost per acre Swedish crowns 21 25 25 28 29
Cost per acre dollars $4.00 $4.76 $4.76 $5.33 $5.52

Scarification (including broadcast burning)
Area, thousand acres 54 109 178 138 170
Cost, thousand Swedish crowns 2,540 4,765 7,564 6,053 7,136
Cost per acre Swedish crowns 47 44 43 44 42
Cost per acre dollars $8.95 $8.38 $8.19 $8.38 $8.00

Planting and sowing
Area, thousand acres 106 124 141 168 183
Cost, thousand Swedish crowns 11,717 17,544 20,325 22,423 25,177
Cost per acre Swedish crowns 111 142 144 134 138
Cost per acre dollars $21.14 $27.05 $27.43 $25.52 $26.29

Noncommercial thinning in seedling and sapling
stands

Area, thousand acres 185 277 358 393 445
Cost, thousand Swedish crowns 5,343 9,820 14,251 14,980 19,234
Cost per acre Swedish crowns 29 35 40 38 43
Cost per acre dollars $5.52 $6.67 $7.62 $724 $8.19

Total silvicultural measures
Area, thousand acres 593 885 1,102 1,092 1,248
Cost, thousand Swedish crowns 24,658 41,444 52,613 54,458 64,781
Cost per acre Swedish crowns 42 47 48 50 52
Cost per acre dollars $8.00 $8.95 $9.14 $9.52 $9.90

Draining
New ditches, miles 713 1,045 1,554 1,411 1,743
Cost, thousand Swedish crowns 1,832 3,005 3,965 3,741 4,459
Cost per mile Swedish crowns 2,569 2,876 2,551 2,651 2,558
Cost per mile dollars $489.33 $547.81 $485.90 $504.95 $487.24
Maintenance, thousand Swedish crowns 1,368 2,270 2,937 2,134 3,021

Forest roads
New construction, miles 1,209 1,341 1,461 1,586 1,570
Cost, thousand Swedish crowns 25,559 34,172 37,302 40,808 41,476
Cost per mile, Swedish crowns 21,141 25,482 25,532 25,730 26,418
Cost per mile, dollars $4,026.86 $4,853.71 $4,863.24 $4,900.95 $5,032.00
Maintenance, thousand Swedish crowns 14,074 16,114 19,753 20,982 22,482

Total investments, Million Swedish crowns 52.1 78.6 93.9 99.0 110.7
Total maintenance, Million Swedish crowns 15.4 18.4 22.7 23.1 25.5
Grand total, Million Swedish crowns 67.5 97.0 116.6 122.1 136.2
Average investment per acre of forest land,

Swedish crowns 1.19 1.71 2.06 2.16 2.40
Average investment per acre of forest land,

dollars $023 $0.33 $0.39 $0.41 $0.46

Wages for forest worker
Sweden, average, Swedish crowns a day 32 30 32 34 36
Northern Sweden, Swedish crowns a day 37 34 35 37 39



Year

Year
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1 According to appraisal by the Central Board of Forestry.
2 Including wood for charcoal and timber for household use on the farms.

TABLE 9. FOREST FIRES IN SWEDEN 1951-55.

1 Swedish crowns have been converted into U. S. dollars at an exchange rate of 3.93 Swedish crowns for one U. S. dollar in 1937 and 5.25 Swedish
crowns in 1950-55.

Number
of logs

Thousands

TABLE 10.

Sawlogs

Million
cubic feet

FLOATING IN SWEDEN 1937 AND 1950-55.

Average cost per
Pulpwood Total 1000 cubic feet

Million Million Swedish crowns Dollars
cubic feet cubic feet

Average wage
in floating

Swedish crowns
an hour

1937 196,779 232 413 645 44 11.20 1.00

1950 141,383 157 242 399 112 21.33 1.87

1951 152,951 143 267 410 147 28.00 2.46

1952 180,035 122 336 458 173 32.95 326

1953 144,401 130 252 382 164 31.24 3.26

1954 166,796 139 285 424 158 30.10 3.26

1955 171,587 133 292 425 161 30.67 3.60

TABLE 8. ANNUAL CUT (MILLION CUBIC FEET WITHOUT BARK)1

1947/48 1948/49 1949/50 1950/51 1951/52 1952/53 1953/54 1954/55

Sawlogs and veneer logs, ties (softwood) 385 406 441 484 431 494 600 547
Pulpwood 438 600 371 512 689 431 583 625
All other industrial wood 2 88 71 71 71 88 71 71 71

Total industrial wood 911 1,077 883 1,067 1,208 996 1,254 1,243
Fuel wood 385 364 318 300 265 230 212 205

Total wood (without bark) 1,296 1,441 1,201 1,367 1,473 1,226 1,466 1,448
Total wood (with bark) 1,593 1,773 1,476 1,681 1,811 1,508 1,801 1,780

Number of
fires

Burnt
area

acres

Estimated
damage

thousand
Swedish crowns

Actual cost
of fighting

thousand
Swedish crowns

1951 675 1,233 280 294

1952 635 1,076 298 286

1953 898 2,045 252 426

1954 578 1,416 103 210

1955 2,528 7,264 1,717 1,513

TABLE 11. STUMPAGE PRICES IN STATE FORESTS 195 1-55 (PER CUBIC FOOT)

Region 1951 1952 1953 1954 1955

Northern Sweden Swedish crowns 1.14 0.71 0.78 0.83 0.86

Southern Sweden Swedish crowns 1.67 1.24 1.34 1.41 1.43

Northern Sweden U. S. dollars $0.22 $0.14 $0.15 $0.16 $0.16

Southern Sweden U. S. dollars 0.32 024 026 027 027



In Swedish öre per cubic foot
Lule river Pine 25 21 70

Spruce
Angermanälven river Pine 27 21 72

Spruce

In cents per cubic foot
Lule river Pine 4.8 4.0 13.4

Spruce
Angermanälven river Pine 5.1 4.0 13.7

Spruce

Pine anl
Pine u/s

Year

Forest industries

Cutter Teamster
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TABLE 12. PRICES AT RIVER MOUTH FOR UNBARKED SAWLOGS AND PULPWOOD IN NORTHERN SWEDEN AND LOG-

1 Northern Sweden

TABLE 14. EXPORT PRICES FOR LUMBER, SULPUITE, AND SULPHATE WOODPULP (UNBLEACHED), AND NEWSPRINT.1

Note. Prices refer to actual cubic content (scaling at top and root) and average good quality (u/s).
Prices at river mouth must also be reduced by the cost of floating and sorting the logs to different owners, which costs vary greatly. (For average
Cost of floating and sorting see Table 10).
Logging costs refer to a log with a cubic content of 3.0 Cu. ft. (approximately 5 in. by 15 feet) and refer to a haulage of 2 kin (1.2 miles).
Swedish öre have been converted into Cents at an exchange rate of 5.25 öre for one cent U. S.

TABLE 13. WAGES IN WOODS AND FOREST INDUSTRIES 195 1-55.

Woods labour1

1 $1.00 U. S. 5.25 Swedish crowns (1939 $1.00 = 4.17 Swedish crowns).

1939 $ 31.00 $ 33.43 $ 26.40 $ 32.64 $ 26.33 $ 34.15

1950 75.81 71.19 67.82 88.67 84.00 89.38

1951 117.65 113.42 110.15 238.35 235.07 150.36

1952 105.92 101.30 9428 160.06 155.56 145.62

1953 105.82 99.86 94.66 90.92 82.97 110.04

1954 111.40 100.82 96.10 103.02 96.27 115.85

1955 117.08 104.09 99.86 110.45 104.40 124.07

GING COSTS IN THE LOGGING

Saw logs

SEASON 1955-56.

Pulpwood Logging costs

Logging
River drainage I

Species 6" 9" 12" Pine Spruce Cutting Hauling overhead Total

198 255 318 159 126 24
181 230 287

202 260 322 163 130 24
186 235 291

38 49 61 30 24 4.6
34 44 55

38 50 61 31 25 4.6
35 45 55

Year

Swedish crowns
a day

Swedish crowns
a day

Sawmills

Swedish crowns
an hour

Pulpmills

Swedish crowns
an hour

1951 37 66 2.91 3.30
1952 34 59 3.46 3.92

1953 35 62 3.62 4.04
1954 37 66 3.88 4.36

1955 39 69 4.18 4.85

Dollars Dollars Dollars Dollars
per day per day per hour per hour

1951 7.05 12.57 0.55 0.63

1952 6.48 1124 0.66 0.75

1953 6.67 11.81 0.69 0.77

1954 7.05 12.57 0.74 0.83

1955 7.43 13.14 0.80 0.92

Lumber

Spruce u/s spruce quinta Suiphite Sulphate
2k" x 7" 2k" x 7" 2k" x 7" pulp pulp Newsprint

Per thousand Per thousand IPer thousand I

board feet board feet I board feet
Per ton Per ton Per ton



Year Plywood
Paper

and boardChemical Mechanical

Woodpulp
Lumber

MechanicalChemical
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TABLE 15. PRODUCTION OF THE MORE IMPORTANT FOREST PRODUCTS IN SWEDEN.

TABLE 16. EXPORTS OF THE MORE IMPORTANT FOREST PRODUCTS IN SWEDEN.

Year (softwood)
I

thousand

board feet

Plywood

tons thousand

tons

thousand

tons

Paper
and board

thousand

tons

Fibreboard

thousand

tons

1913 2,175 650 656 190 216
1927 2,002 1,300 1,207 248 425
1937 1,733 9,100 2,199 353 675 24
1950 1,587 16,250 1,808 283 726 138
1951 1,723 14,300 1,713 297 743 183
1952 1,379 7,800 1,361 269 562 105
1953 1,892 9,750 1,856 310 715 127
1954 1,854 11,050 1,871 358 769 213
1955 2,112 9,100 1,918 385 825 260

Lumber
(softwood)

thousand

board feet

tons thousand

tons

thousand

tons

thousand

tons

Fibreboard

thousand

tons

1913 2,970 3,250 861 326 324
1927 2,901 9,750 1,569 524 610
1937 2,893 22,100 2,790 734 979 84
1950 2,257 29,250 2,439 721 1,180 274
1951 2,451 37,050 2,600 769 1,248 329
1952 2,416 32,500 2,356 673 1,117 227
1953 2,869 29,250 2,481 729 1,245 266
1954 3,168 37,700 2,841 800 1,394 368
1955 3,366 32,500 3,013 870 1,495 424



General provisions.

Forest land with thereon growing forest should, by the ap-
propriate use of the timber producing capacity of the soil, be
managed so that a satisfactory economic result is achieved and,
so far as possible, an even yield is obtained.

By forest land is meant land suitable for forest growth
and not used mainly for other purposes. Land, which is lying
wholly or mainly idle, should not be considered as forest land,
if it is more suited to be used otherwise than for forest growth
or on account of special circumstances ought not to be re-
claimed for forest growth.

Land should also be considered as forest land, even if it
does not follow from the regulations of the first part of this
paragraph, when forest should grow there as a protection
against sand- or earthstorms or to prevent the descent of the
timber line or with regard to related circumstances.

With reference to rights and duties, which according to this
law are connected to the ownership of real estate, the tenant
of homestead under the consolidated tenant right will be con-
sidered as an owner, where he is entitled to dispose of the out-
put of the forest above domestic needs.

In case of a conflict with regard to the land the person
possessing the land with propriety claims has to be considered
the owner.

This law does not infringe the rights of forests, which ac-
cording to what has been specially ordained, belong to the
Lapps.

Re control authorities.

For each county or special area decided upon by the Gov-
ernment, there must be a County Forestry Board, to exercise
the control of the management of forest land with thereon
growing forest in accordance with the regulations of this law.

The Private Forestry Board supervises the activities of the
County Forestry Boards according to this law.

Re cutting.

Vigorous forest may not without the permission of the
County Forestry Board be cut otherwise than by thinning adap-
ted to promote the growth of the forest.

A forest stand is to be considered vigorous as long as it
may be assumed that with suitable care it is more profitable
to leave the stand than to cut it immediately.

The Swedish Forest Law
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Cutting of non-vigorous forest must not be carried out
without the permission of the County Forestry Board in such
a way that considerable disturbance in the sustained and even
yield of the forest land may occur.

Neither may non-vigorous forest be cut in such a way that
regeneration would be rendered considerably difficult.

The County Forestry Board has the right to allow that
certain land, consisting of a part of a real estate or two or
several real estates or parts of real estates, when applied for,
shall be considered with regard to the cut of non-vigorous f or-
ests as one real estate.

If part of such land is passed over to another owner, the
County Forestry Board may declare the allowance expired.

If the real estate is charged with a servitude which in-
cludes the right of cutting and, with regard to planned or
started cutting, or in another way, it can be feared that the
said right cannot be used to the intended extent, the County
Forestry Board may communicate such directions for the cut-
ting on the estate or part thereof as are required by the cir-
cumstances, if this can be done without prejudice of the owner
of such cutting right, who enjoys a better right than the ser-
vitude.

If this cutting servitude is used in a way, which is detri-
mental for good forestry on the estate charged with the servi-
tude, or if there is reason to expect this, the County Forestry
Board may, upon application from the owner of the estate,
communicate directions with regard to the cutting on the es-
tate or part thereof as required by the circumstances, where
such can be done without hindrances to the use of the servi-
tude or the use of other rights re the cutting on the estate.

If someone, with regard to cutting that is planned or started
by him, wishes to receive a declaration of the County Forestry
Board as to whether a certain forest stand is to be considered
as vigorous, or in which way cutting should be carried out
without the directions of § 6 and 7 being trespassed, he may
send a written application to the County Forestry Board.

Cutting carried out in accordance with such declaration is
to be considered as legal.

1. If the County Forestry Board considers examination of
the land necessary for the decision of the application of mat-
ters re § 6 - 10 such an examination is carried out by the
county forester or in such a way as the Board otherwise or-
dams

Costs for such examination are defrayed by public funds
administered by the County Forestry Board, but the applicant
must supply necessary helpers and pay for necessary survey of
the growing stock of the real estate, as well as in case on his



request marking is carried out to pay therefore according to
rates fixed by the County Forestry Board.

2. The decision of the County Forestry Board in the mat-
ter as per § 6-10 must consist of the directions or, in the case
of a declaration as per § 10, the instructions, which are consid-
ered to be necessary, as well as to state the time, at most 10
years, for which the decision is to be valid. The decision shall
as soon as possible be sent to the applicant and in cases re-
ferring to § 9 also to those other parties, who by knowledge
of the County Forestry Board are entitled to cutting rights on
the estate.

In case cutting is carried out contrary to the directions of
§ 6 or 7 or against regulations, mentioned in § 11, or the
County Forestry Board on account of marking that has taken
place or otherwise finds due cause to take for granted that
cutting has been planned, which would be contrary to the
said directions or instructions, the Board must, if not other-
wise settled in § 13, try to come to an agreement with the
owner about the cutting and, if necessary, also regarding the
cut of therewith jointly managed real estate. What has been
said now re the owner will also count for other party, if he
has carried out or planned the cut.

Agreement must be drafted in writing and refer to a fixed
period of years, at most ten.

If no agreement can be made, or else cutting takes place
or stumpage is sold contrary to such agreement, the County
Forestry Board has the right to prohibit cutting without the
consent of the Board on the real estate where the cutting has
taken place, as well as where it seems necessary also in there-
with jointly managed real estates. The prohibition may of the
County Forestry Board be limited to be valid only for part
of such estate which has now been mentioned or otherwise
limited in a special way, as by permission to cut certain trees
or stands required for household need of the estate or another
estate jointly managed with this estate. In cases referring to
§ 12 where no time is to be lost or the Board finds reasonable
cause to presume that no agreement will be settled or, if agree-
ment were settled, it would not be kept, cutting may be prohibi-
ted without trying to get an agreement. Before prohibition is
declared opportunity should be given to the owner of the es-
tate, where the cutting has taken place or was planned by other
person, to plead his cause. If the County Forestry Board finds
no reason for postponement, the Board may announce prohibi-
tion before the matter is finally settled until further notice
and until otherwise is ordained.

The prohibition of cutting shall immediately be put into
force and, where it is not the question of prohibition accord-
ing to the first part of this paragraph, last point, be valid for
at most 5 years, with the right for the County Forestry Board,
if necessary, at the end of this time to prolong the prohibi-
tion for another 5 years, at the most. The owner, or in the
case the cutting has been carried out or planned by another
person, that person shall also be informed immediately regard-
ing the contents of the prohibition by the Board.

The cutting prohibition is valid against future owners of
the forest land also.

The County Forestry Board has the right to authorize
the county forester or some other employee on the staff of the
Board with higher forestry training to ordain such prohibition
in the name of the Board in such cases where it is important
that the prohibition is put into force before the Board has been
able to meet. Such prohibition has to be communicated to the
person who has carried out or planned the cutting. If this per-
son is not to be found the communication may be done by post-
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ing the prohibition where the cutting takes place and reading it
for the logging crew. The chairman of the Board must immedi-
ately be informed about a prohibition which has been communi-
cated in such a way and it is up to the Board to leave further
directions in the matter. If the prohibition is not confirmed by
the Board within 20 days after the proclamation, the same will
become invalid.

When the County Forestry Board has granted a permission
upon application and the Board, in order to execute this per-
mission, finds it necessary to execute marking, the cost of this
marking must be carried by the applicant. By such marking as
well as by examination of the land, which the County Forestry
Board considers necessary for the consideration of the said ap-
plication, the applicant has to supply necessary helpers.

Re forestry measures to assure
satisfactory growth on forest lands.

'Where after cutting the stand left is not of the density and
condition to be considered satisfactory with regard to the exist-
ing natural circumstances, such measures must be taken which
are necessary for satisfactory regeneration within reasonable
time after the cutting on the logged over area. Obligation for
taking such measures shall not be necessary when the stand
has reached such development, that it no longer is to be con-
sidered as a seedling stand.

If damage is done by fire, storm, snowbreak, devastation
by insects or similar incidents or by grazing or trespassing,
what has been prescribed in § 14 re the taking of measures
to assure satisfactory growth after cutting shall be applied
correspondingly even if according to the said paragraph there
should be no obligation to do so.

In case the land owner has not deliberately caused the dam-
age or by neglecting his obligations been the cause thereof,
measures for the securing of regeneration may not be demand-
ed to a greater cost than what is comparable to the value of
the trees cut on account of the damage, which are left on the
ground or have been taken away by the owner, as well as of
the remaining standing trees, which have been damaged in such
a way, that they should not be left or else because of being a
hindrance to satisfactory regeneration should be taken away,
in addition to the compensation the landowner has got or could
have got on account of the damage. Should in the said case
also this obligation be specially oppressive, the County Forestry
Board may limit this obligation when applied for.

If the stand on a certain area of forest land is obviously
unsatisfactory and, though regeneration can not be enforced ac-
cording to § 14 or 15, still such measures should be taken,
which are required to get a satisfactory stand within reason-
able time; however, measures are not to be demanded to a
greater cost than what is comparable to the value of the trees,
which should be cut in accordance to the measures to be taken.

What has been said in § 15 and 16 re limitations of meas-
ui-es to obtain a satisfactory stand should not be applied when
reasonable contribution to cover the expenses for the said meas-
ures can be obtained from public funds.

Special regulations re such contributions are issued by the
Government.
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§ 18.
The owner of forest land is responsible for the taking of

measures required to obtain a satisfactory condition of the
forest.

Has cutting taken place by an earlier owner or holder of
stumpage right, he is likewise responsible towards the County
Forestry Board for the costs of the measures of regenera-
tion caused by his cutting. What he has expended for this pur-
pose he may ask back from the owner of the land, if not other-
wise has been agreed upon or, concerning the holder of the
stumpage right, he has himself caused that measures had to be
taken by trespassing his cutting right.

§ 19,
If the County Forestry Board finds that measures to se-

cure regeneration are required or can be expected to be so, or
that the forest land is in such a condition, that measures as
per § 16 must be taken, the Board should try to come to an
agreement with the owner of the land re the measures to be
taken and re the time in which they have to be carried out.
Such agreement has to be in writing.

If no agreement can be made, the County Forestry Board
may require an investigation of the area in question of the
Private Forestry Board. The Private Forestry Board assigns
on account of this an expert to deal with the case with the as-
sistance of two impartial trustees which are chosen by the ex-
pert amongst those, who are jury men or trustees at land-sur-
veying offices or members of the board of the district court,
to examine the situation. The expert in charge of the case
should inform the County Forestry Board and the owner of
the land as well as other parties responsible for the costs of
the necessary measures, regarding the time of the investiga-
tion. The expert and the trustees should give a report to the
County Forestry Board with a proposal for the measures, which
they consider necessary to get the forest area into satisfactory
condition. If the persons in charge of the case are of different
opinion the Board should be informed about the opinion of each
of them.

After the examination the County Forestry Board shall, if
the report seems to open a possibility to this, once more try
to come to an agreement.

If no agreement can be arrived at as per §19, the County
Forestry Board shall put the matter into court. The court can
prescribe the measures for securing a satisfactory condition
of the forest area in question that are required by the circum-
stances, as well as prescribe certain time, in which the said
measures have to be carried out.

What has been decided by agreement or by decree of the
court regarding measures to get satisfactory condition of a cer-
tain forest area as well as the time therefor shall be binding
upon future owners of the forest land.

Has the time lapsed, in which measures to bring about satis-
factory condition of the forest according to agreement or de-
cree of the court should have been taken, and there is reason
to suppose that the measures have not been carried out, the
County Forestry Board should examine the case by inspecting
the land. Such inspection is carried out by the county forester
or other competent person who is ordained by the Board to-
gether with two "good men and true" as was mentioned in § 19,
second part. The landowner and eventually also the person who
instead of the landowner according to the County Forestry

Board is under the obligation for the costs of the measures to
be taken, shall be called at this inspection through the Board,
and proof that he has been called shall be secured. Report re-
garding the inspection shall be given to the Board.

If a written declaration is received from the person in ques-
tion that the prescribed measures have not been taken, no in-
spection is necessary.

It is up to the County Forestry Board to see to it that the
measures are taken, which have been neglected.

Have measures as per § 22 been taken by arrangement of
the County Forestry Board the local Administrator of Justice
may upon request of the Board recover the expenses for the
measures prescribed as well as for the foregoing inspection,
where neglect was found by the Board, and the amount of
costs should be confirmed by notes.

If the person upon whom a distress has been made for the
above mentioned costs or who, without a distress has paid a
compensation with the reservation for the right to try to regain
the amount, wishes to protest against the amount of costs thus
fixed or in another way to try to regain the amount, he shall
put the matter before court within a month from the day dis-
tress was made or payment was executed.

If cutting is carried on in such a way, that for regenera-
tion as per §14, a more extensive sowing, planting, or other-
wise expensive measures of artificial regeneration are required,
or if the County Forestry Board finds on account of executed
marking or other cause to expect that cutting is planned in
such a way, which will require such measures, the Board may,
where it has not declared such security not to be needed as
per § 10, demand of the person in question that full security be
given for the costs which by the Board may be expected to be
caused by the measures.

If no security can be given, the County Forestry Board may
issue a cutting prohibition as per § 13.

Such prohibition is no longer valid, when the security de-
manded for is given, or required measures of regeneration car-
ried out by the person obliged to do so or payment for meas-
ures, which have been carried out at his expense, have been re-
paid to the County Forestry Board.

Special regulations re forests
that are difficult to regenerate,
and protection forests.

Where on account of the location of forest land near the
sea or in high altitudes or otherwise in localities specially ex-
posed or with unfavourable climatic conditions, it must be ex-
pected that unsuitable cutting of existing forests will render
regeneration impossible or considerably impeded, the Govern-
ment may, after inspection has been carried out, ordain that the
forests in such a district shall be subject to special regulations
as per § 26-28 for forests subject to impeded regeneration.

The government may also impose, after inspection, that the
just mentioned regulations be applied to forests being neces-
sary for the protection against sand- or earthstorms (pro-
tection forests).

If the ordaining, as mentioned in the first and second part,
in its whole or part, will be found not to be necessary any
more it may be recalled by the Government.



§ 26.
Protection forests and other forests difficult to regenerate

shall be cut according to § 6-13, and it is also valid
that, where it is found necessary by the County For-

estry Board, that special trees are kept as seed-trees or that
for protection of the regeneration already established, cutting
for household need should not take place, the Board may issue
a resolution about that. In such cases the seed-trees should
be clearly marked as well as the boundaries of the area as has
just been mentioned be clearly defined on the ground, where-
after cutting of seed trees or else cutting within the area may
not occur before the County Forestry Board has given its per-
mission thereto, and

that cutting for other purposes than for household
need may take place only with the permission of the County
Forestry Board.

By consideration of the question re the above mentioned
decision of the granting of permission as per (1) or (2) shall,
referring to protection forests, be taken into account that the
protection against sand- or earthstorms not be jeopardized.

§ 27.
When permission for cutting as per § 26 is given, marking

shall generally take place, which after ordaining of the Coun-
ty Forestry Board is carried out by the county forester or
other competent person. The marking should, as far as it is
feasible be made with the mark of the County Forestry Board
at the root as well as at breast height of the trees. With the
communication of the right to cut it shall be prescribed that
by the cutting of such marked trees the mark at the root
should be left at the stump.

Instead of marking may, where it may be considered sufli-
cient, a special area be defined, where cutting is allowed. The
boundary lines of this area should then be visibly marked on
the ground.

If the County Forestry Board finds it obvious, that by the
cutting which is applied for, the regeneration of the forest or
the protection against sand- or earthstorms is not being jeop-
ardized, no marking or instructions are necessary.

In the permission for cutting such instructions may be in-
serted concerning the way in which the cutting should be car-
ried out, which might be found necessary.

§ 28.
Provisions of § 14-24 shall apply to regeneration measures

on protection forests and other forests difficult to regenerate,
and it is also valid

that, when permission for cutting is given, the County
Forestry Board shall prescribe the measures by which the ob-
ligation as per § 14 can be considered to be fulfilled, as well
as the time, in which the measures should be carried out,

that with regard to thus prescribed measures what has
been ordained in § 2 1-24 should be applied correspondingly, and

where for the support of the regeneration in protection
forests it has proved necessary, that grazing in the forest be
forbidden altogether or to a certain extent, as well as regard-
ing certain kinds of domestic animals or during a certain time
of the year, the County Government is entitled to communicate
instructions as to that matter.

§ 29.
Costs for the execution as per § 27 are to be defrayed by

public funds administered by the County Forestry Board; the
applicant should however supply the necessary helpers.
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Special regulations re
the conversion of forest land.

§ 30.
What in this law has been ordained should be no obstacle

for forest land to be converted into garden, cultivated ground,
building site, road or for similar purpose or if the land is suited
therefor and not of a greater area than what can be consid-
ered reasonable, for meadows or pasture ground for permanent
pasture use.

However, for the said change a permission of the County
Forestry Board is necessary, when the land is part of an area,
for which instructions as per § 25 are valid, or, regarding other
forest land, where the conversion into meadow or pasture
ground could be questioned. In the first case the conversion
may only be allowed if the land is proved not to be necessary
for forest growth to protect nearby lands.

For other purposes than mentioned in the first part forest
land may only be converted after permission of the county
forestry board.

When permission is given, the County Forestry Board
should decide the time in which the measures necessary for the
conversion should be completed.

As to the application for permission to convert forest
land what has been said in § 11 should be applied corres-
pondingly.

§ 31.
When the owner wishes to make such conversion of the

forest land which may occur as per § 30 without permission
of the County Forestry Board, the Board may demand a writ-
ten obligation from him that within a certain time, approved
by the Board, measures required for the conversion will be
taken. If no such obligation is given, the County Forestry
Board may decide the time in which the measures should be
carried out.

§ 32.
Has as per § 30 or § 31 the fixed time lapsed, and there

is reason to suppose that although cutting has been carried
out, no necessary measures for the conversion of the land
will be effected, inspection should occur as per § 22, the first
part. If the person in question, however, acknowledges in writ-
ing that the measures have not been carried out, no inspection
is necessary.

In case the measures for the changing of the land have
been neglected the County Forestry Board shall, if no reason
is to be found to give respite for the measures to be carried
out, put the matter into court. The court can either prescribe
a new time limit for the measures to be carried out or ordain
the land to be put back into forest and prescribe what has
therefore to be done.

If the court has ordained, that the land is to be put into
forest and there is reason to believe that the prescribed meas-
ures required have not been carried out within the fixed time,
shall, what has been said in § 22 and 23 be applied corres-
pondingly.

§ 33.
What has been decided by a land owner's obligation, by de-

cision of the County Forestry Board or by a decree of the
court regarding the time, in which measures for the conversion
of forest land should be carried out, as well as what has been
decided by the court regarding land to be put back into forest
and the time necessary therefor should be binding upon future
owners of the land.
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Re measures against devastation by insects.

§ 34.
If in a forest devastation by insects to a greater extent has

occurred or can be expected to occur on account of fire, wind,
snowbreak or similar cases, which can give birth to mass propa-
gation of insects detrimental to the forest, the owner of the
forest land has to take such measures against the devastation
as are prescribed by the County Forestry Board after hear-
ing the Forest Research Institute. These measures must be
taken within the time fixed by the Board.

If the time fixed by the County Forestry Board has lapsed
and there is reason to believe that the prescribed measures have
not been taken, what has been said in § 22 and § 23 shall be ap-
plied correspondingly.

§ 35.
'When measures are prescribed as per § 34 reasonable con-

tribution to cover the costs for the measures are to be paid
from public funds. The Government ordains such contributions.

Regulations regarding responsibility.

§ 36.
If a person, who has a cutting right in a forest, under-

takes cutting contrary to what has been said in § 6, 7, and 26,
first part (2) or what has been ordained by § 30, he is punished
with fines. If the cutting can be considered to have happened
through ignorance, there should be no punishment.

If the above said person undertakes cutting in defiance of
the regulations or cutting prohibition as per this law, or con-
trary to an agreement between him and the County Forestry
Board as per § 12, he is punished with fines.

A land owner who has approved of the cutting to be
executed by another person on the land shall be under the same
responsibility as the person named above who has done the
cutting.

§ 37.
If someone violates on purpose the regulations as per § 28

(3) he shall be punished with fines. If such a fault has been
committed through carelessness, fines are inflicted from 5 to 50
kroner per day.

§ 38.
In the case where as per §30 the permission of the County

Forestry Board is required for the conversion of the land to
another purpose cutting is carried out, but the measures have
been neglected within the time that has been fixed, fines are
inflicted. If during the time fixed there have been several differ-
ent persons responsible for the measures being carried out, the
person, who cannot be considered to be guilty for the neglect-
ing of the measures, should be freed from responsibility.

§ 39.
If someone is held responsible as per § 36, the court shall

declare, if no special circumstances give occasion to rule other-
wise, the timber cut to be confiscated, in the case it is left in
the forest or in the case of its being transported but still in
the possession of the prosecuted person, or else oblige him to
pay its value. No timber, that has been cut in defiance of the
regulations or cutting prohibition according to this law, may
be declared forfeited or compensation be claimed, when after
the cutting the regulations or prohibition have been cancelled
legally, or because the regulations or prohibition should not
have been announced, or the prohibition for cutting had expired.

The Public Prosecutor and the County Forestry Board
should have the same rights to prosecute as per § 36-38, as well
as to confiscate timber that can be declared forfeited. The
last mentioned right shall as well lie with the county forester
or another employee on the staff of the County Forestry Board
with forestry training; in that case however, such confiscation
should as soon as possible and at the latest within a fortnight
be reported to some of those having the right to prosecute.

The confiscation should be cancelled if no prosecution is
brought into action within 45 days from the day of confisca-
tion. The County Forestry Board can, before prosecution is
brought into action, cancel the confiscation which has been car-
ried out by one of its employees.

Timber, that according to this law, has been declared f or-
feited, shall be sold by auction, with notification as is or-
dained re auction for distrained personal property. If the
owner of the timber wishes that sale should take place, before
the question of the forfeiting finally has been examined, or if
the local Administrator of Justice finds, on information laid
by the Prosecutor, that it may be feared that the timber be
spoiled or that the costs for its preservation would be greater
than is to be considered reasonable, the local Administrator of
Justice may ordain the timber to be sold in the way as has
just been mentioned; and in such a case the owner of the tim-
ber shall, where he is known and living in the country or if he
is living abroad but has a representative known in the country,
who has the right to receive summons and reply to the charge,
the representative be provably informed through the Prosecu-
tor about the auction at least 8 days before the auction is to
be held. To the notice of the Prosecutor as has been mentioned
above, shall be attached a complete specification, confirmed by
two reliable persons, stating the amount of the timber and its
condition.

Fines, which can be inflicted as per this law, as well as
profit through sales of forfeited timber and rejected compen-
sation for timber, should go to the forestry fund managed by
the County Forestry Board.

If confiscated timber is sold before it is declared forfeited,
the sales profit should be put in the National Bank as per spe-
cially settled way until the question has been settled finally;
and with regard to disposition of such funds, the provisions
of § 16 shall apply.

Re the carrying on of the notion.

§ 43.
If someone is dissatisfied with the decision, which ac-

cording to this law has been announced by the County Fores-
try Board, he may put in a complaint with the Private Fores-
try Board, but no complaint may be put in with regard to § 10.
In cases as per § 13 or 24, the right to protest is not subject
to any limit of time. In other cases the complaints should, by
forfeit of the notion, have been put forth within a month after
the lodger of the complaint received the decision.

On the decision of the Private Forestry Board as per
this law as well as on the decision of the County Government
in the matter as per § 28 (3), the complaint may be forwarded
to the King and should have come to the Department of Agri-
culture within a month from the day the lodger received the
decision. Complaint may be forwarded by the County Forestry
Board in the case the Private Forestry Board has changed or
cancelled the decision of the County Forestry Board.



On measures of the local Administrator of Justice with
reference to a proposition as is mentioned in § 23, no com-
plaint may be forwarded.

Re exceptions from the carrying out of the law.

1. From the carrying out of this law are excepted forest
land with growing forest

(1) being subject to the law regarding county forests
(häradsallmänningar) or the law re forests belonging
to townships in Norriand and Dalarna;
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forests belonging to the church;

such properties as per § 4, ordinance of the 26th Janu-
ary 1894 regarding the management of the public for-
ests in the country, and

other properties of the Crown, which are not owned
with ordained tenant right.

2. If the forest is lying proximate to a forest which is
subject to this law, the law should be applied for the combined
forest area as a whole.

Translated at the Department of Forest Economics, Royal
School of Forestry, Stockholm, Sweden.
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