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EDITOR’S FOREWORD

Forestry in the United States is still a young profession—young
enough to be measured in terms of the life span of man. During its
brief period of being, much has been accomplished; it has progressed
from a phase of exploitation through stages of inventory and re
appraisal into an era of specialization.
In this modern day the practicing forester must be flexible in
viewpoint, adept at borrowing, and willing to draw upon expertness
from other fields. As, in the past, progress has been made from log
cart to high-speed truck, so the modern timber manager has had to
move from intuitive decision making to a multiple choice of alterna
tives which may offer wide differences in cost, profit, and end prod
ucts. With the aid of ultra-high-speed electronic computers it is now
possible for him to probe the effects of these alternative decisions on
his future operations without having to await the passage of time.
Fortunately, man is still the ultimate authority in decision making,
for he must still appraise the logic and soundness of the machine’s
demands and adopt the course of action which his analysis indicates
will best serve the interests of his organization. To maintain his
dominant position, man should be able to add the ingredients common
sense and imagination to the product mix before the program is locked
in for posterity.
It has been the purpose of this Thirteenth Annual Forestry Sym
posium to deal with the economic reasoning involved in the estab
lishing, managing, and harvesting of timber products. Although the
topics are regional in title, their implications should be useful to
forest managers whatever their location.
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COST CONTROL IN
TIMBERLAND REGENERATION
J. W . J O H N S O N , Union B ag-C am p Paper Corporation
Savannah, G e o rgia

The subject of cost control in regeneration has always been timely.
Never before, however, has it been more necessary that forest lands
be managed at the very peak levels of efficiency— that the costs of
owning timberland and growing timber be weighed constantly and
carefully against the returns expected. We are in fierce competition
with other forest regions of the country. Substitutes for wood and
wood products cut into our markets at alarming rates. Operating
costs and taxes continue to rise, and there is strong and logical com
petition for scarce investment money that we need. It is not merely
desirable that we understand and apply the policies of cost control
to forest management—it is essential.
There is nothing particularly complicated or intricate about the
concept of cost control. It seems to be simply a matter of careful
consideration of alternatives, and selection of the one that will result
in the greatest spread between total costs and returns. The best
cost control does not necessarily mean the cheapest regeneration nor
the most costly. What regeneration cost control should provide is
maximum efficiency of the total enterprise as it is affected by the
cost of starting the new forest. Some of the factors that must be
taken into account in reaching this goal will be considered in this
paper.
The first of the factors that must be understood and accounted
for is, simply, time, or the cost of waiting. Without question, this is
the major element in the cost of growing wood, and its importance
with respect to regeneration costs is obvious: the longest time interval
in forest management is the one between regeneration and harvesting.
There is no escape from the oppression of compound interest; one
dollar at 5 per cent inexorably becomes $4.32 in thirty years and
$5.52 in thirty-five. Consider this a burden if you will, but consider
it nonetheless. Ignore it, and you have not a business but a delusion.
3
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This cost of time is reason enough for the most careful scrutiny of all
costs involved in regeneration, and justification for every effort at
their close control.
In general terms, the cost of regeneration is a direct function of
the system used and the efficiency with which that particular system
is applied. There is wide latitude for control. Regeneration systems
can vary tremendously in costs—and also, it must be remembered,
in results—and efficiency of operations can range over an equally
wide field. It is probable, however, that proper choice of system is
the most important single cost control measure that is available to us,
assuming that execution of the choice will be at a reasonably intense
level of planning, supervision, and overall efficiency.
If this is the case, if selection of method is so important, what are
some of the things that govern its choice? There should be a definite
line of reasoning that governs the selection of a regeneration technique
for any particular piece of timberland. This progression involves
answers to the following questions: (1) What is possible, silviculturally? (2) What are the objectives of ownership? (3) What is
the differential productivity of regeneration alternatives? (4) What
is the capitalized evaluation of these alternatives? The answer to
each question is dependent on answers to all the others. Perhaps
each should be discussed.
Silvicultural Possibilities

There are, essentially, three ways to regenerate southern forests:
planting seedlings, sowing seed, or providing for natural regeneration.
Of these, obviously, the surest is tree planting and the least certain is
natural seeding, with direct seeding somewhere in between but much
closer in degree of certainty to planting. At this stage of the analysis,
however, the matter of which is best for the particular situation at
hand is not the question. Rather, the point to be determined is which
of the three methods is feasible and which is not.
Sometimes the appropriate method will be obvious and exclusive.
For example, natural regeneration is out of the question for a highquality pine site, overrun with hardwood brush and without an
adequate seed source. Direct seeding too, may be undesirable, for if
there must be costly outlays for brush clearing, it would hardly seem
prudent to chance the relatively greater uncertainty of seeding as
compared with planting. Most often, there will be a reasonable choice
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between at least two of the three possible regeneration methods,
and the decision as to which will be used must await resolution of
the other questions. Once we know what is possible, biologically or
silviculturally, we are ready to consider the next basic question.
Objectives of Ownership

Forest land is generally owned for the production of wood, water,
soil protection, pleasure, income, or some combination of these items;
and intensity of management practices, starting with regeneration,
can vary tremendously depending on which objective is dominant.
An extreme theoretical example might be a tract of high-quality, pineproductive land within pulpwood trucking distance of a pulp and
paper mill. Imagine the different management of this tract depending
on whether it is owned by the paper mill or by wealthy members of
a quail hunting club! Without question, the industrial owner would
insist on continual and perhaps maximum wood production, and
would reforest with this in mind. The hunt club, on the other hand,
would impose a much less intensive scheme of management, from the
standpoint of trees, and would be perfectly willing to sacrifice a lot of
wood production for extra coveys of quail and better shooting
conditions.
Extreme as this example is, it is not particularly unusual. Of
course, not all determinations of ownership objectives will be so
clear-cut; there will most often be dual or multiple management goals,
even within a single ownership. These may vary with quality of the
land, distance from mill or market, local or regional total wood
supply, adequacy of protection, status and quality of local or
regional forest management practices, and possibly other conditions
both of long- and short-term importance. Under one set of conditions,
regeneration must be swift, certain, and complete, almost regardless
of cost. Under a more relaxed set, regeneration may be somewhat
more casual and less costly, if no less deliberate.
The big trouble, of course, is predicting the supply and demand
situation twenty-five or thirty years hence. In spite of this, a clear
understanding of what we expect the land to produce is vital to cost
control of regeneration. Fortunately, ownership objectives are, more
often than not, general enough to permit various approaches toward
their fulfillment. It is likely that most southern timberlands are
owned mainly for production of maximum net income, particularly
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in light of the substantial and increasing inventories of wood in the
forests of the South. Maximum income, quite obviously, depends on
the relationship of costs to returns. Effective cost control of regenera
tion is impossible, therefore, without an estimate of what will be
produced. Thus, the third step.
Differential Productivity of Regeneration Alternatives

At the present time, determination of productivity is about the
most difficult task faced by the land management forester, and cer
tainly one of the most important. It regulates, or at least it should
regulate, every operation of the management process. It calls for
accurate assessment of a whole series of conflicting and interacting
variables, some of which will come into play at distant times in the
future and will themselves have to be predicted. These variables
are well known; among them are species, site quality, site treatment,
initial stand density, subsequent stand density levels, stand treat
ments, harvesting methods, and utilization standards at harvest
time. And, obviously, method of regeneration.
What is needed, of course, are yield tables that account for all
these variables. For a number of reasons, they are not available.
In fact, many of our present routine management practices, particu
larly in the field of site treatment, are too new for yield data to
have been assembled. Without such information, we are faced with
the task of estimating productivity using a combination of the
yield data that do exist, experience, judgement, and intuition. This
will not be easy, but it is not beyond the capacity of the average
intelligent and experienced forester.
As to just how such estimates can be made, perhaps it is enough
to mention that site quality must be known, that yield tables based
on species and site quality for both planted and natural stands do
exist, and that these can be used as is, or modified on the basis of
experience to arrive at production estimates much superior to out
right guesses. In the Southeast, we have found Barnes’s yield tables
(1955) for slash pine plantations and the Schumacher and Coile
yield tables (1960) for natural stands applicable and reasonably
accurate. A number of growth and yield studies covering specific
situations provide very useful information and guidance. Again for
the Southeast, the work Bennett (1963) has done on slash pine yields
is significant as related to initial spacing and stocking.
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At any rate, some information is available that will assist the
forester who must determine differential productivity of forests in
light of the method by which these forests are regenerated. It may
be that gross differences are all that will be needed in view of the
restrictions already set by ownership goals and silviculture. Be that
as it may, some estimate of the productivity of alternatives must
be made if we are to carry out the last step in selecting the best
regeneration method.
Capitalized Evaluation of Regeneration Alternatives

When this stage of the cost control process is reached, the job
becomes relatively simple. All that is needed to complete the cost
analysis of regeneration systems is a simple comparison of net returns
expectable from the possible choices. Cost data must, of course, be
accurate and complete. Values must be realistic. And the cost of
time must be allowed for. Possibly the simplest evaluation would
take the following form:
R = Y + T (1 + pn-t) — C (1 + Pn) ,
where
R = net return at the end of rotation, in terms of
regeneration costs only
Y = value of harvest cut
T = value of intermediate cut (if any)
n = length of rotation
t = age at time of intermediate cut (if any)
C =cost of regeneration
p = annual rate of interest.
This does not evaluate the net return of the total enterprise, nor
the absolute worth of the land. It simply indicates net return for
a single rotation as this may vary with changing costs of regenera
tion, and thus enables us to select the optimum regeneration method
for a particular set of objectives and conditions. This, obviously, is
bedrock cost control.
Perhaps a simple example is in order. Consider a tract of land in
South Georgia owned by a pulp and paper company that expects its
lands to insure raw material supply and to produce income. To achieve
this dual objective, it clear-cuts and regenerates to slash pine on a
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thirty-year rotation, with pulpwood as the main crop. The tract of
land averages Site Quality 60 (height at Age 25). It is scheduled
for harvest cutting and regeneration in a poor seed year, and cannot,
therefore, be regenerated naturally. It can be planted or direct seeded,
however. The planting job will consist of flat disking, bedding, and
machine planting at the rate of about seven hundred stems per acre,
and will cost eighteen dollars per acre. Direct seeding requires a
single and less-than-complete flat disking followed by helicopter
sowing of one pound of seed per acre, and will cost twelve dollars.
Barnes’s yield tables for planted slash pine on Site Quality 60 land
indicate an average dbh of 6.8 inches and 26.0 cords per acre at Age
20. The tables stop at Age 25; they can, however, be extrapolated
to show an average dbh of 7.8 inches and 37.2 cords per acre at
Age 30. We can estimate a 10-cord-per-acre intermediate cut at
Age 20, in which case harvest cut will be 27.2 instead of 37.2 cords
per acre. (Analysis of Barnes’s tables, as reported by the writer at
the Tenth Annual Forestry Symposium, indicates little or no increase
in diameter growth rate or total volume production in the ten-year
span between thinning at Age 20 and harvest cutting at Age 30.)
Were the stand regenerated to a well-stocked condition by direct
seeding, it would average 6.5 inches dbh and contain 23.5 cords per
acre at Age 20, and 8.6 inches and 33.8 cords per acre at Age 30.
This information comes from the Schumacher and Coile yield tables,
using Site Index 80 (height at Age 50) which is about the equivalent
of Site Quality 60. Even though average dbh of a seeded stand at
Age 20 is close to that of a planted stand, diameter distribution prob
ably will not allow as heavy an intermediate cut. Assume, then, a
5-cord-per-acre thinning at Age 20, and a resulting harvest cut of
28.8 cords per acre at Age 30.
Heavy stockings, accessibility, ease of operation, and distance from
the mill allow us to place a value of six dollars per cord both on the
intermediate and harvest cuts. Annual rate of interest as set by the
vice president for finance is 5 per cent. With this information, we
can evaluate the two systems of regeneration, with their differential
costs and production.
For the planted stand,
R=
=
=
=

(27.2 X $6) + (10.0 X $6) (1.0530-20) — $18(1.0530)
$163.20 + 60.00 (1.629) — $18 (4.322)
$163.20 + 97.74 — 77.80
$183.14 per acre;
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for the seeded stand,
R=
=
=
=

(28.8 X $6) + (5.0 X $6) (1.0530-20) — $12(1.0530)
$172.80 + $30.00 (1.629) — $12(4.322)
$172.80 + 48.87 — 51.86
$169.81 per acre.

The method of regeneration is clear. Closest control of costs calls
for spending the additional six dollars per acre and planting rather
than direct seeding.
Were the land of Site Quality 50 (corresponding roughly to a Site
Index 66), average dbh of a planted stand at Age 20 would be only
5.8 inches, with small likelihood of an intermediate cut. For a wellstocked seeded stand, average dbh would be around 5.2 inches, and
a cut at Age 20 would be equally unlikely. Yields at Age 30 would
be about 24.4 cords per acre for the planting and 21.0 cords per acre
for the seeding. Comparative regeneration returns, calculated as
before, would be:
for the planted stand,
R = (24.4 X $6) — $18 (1.0530)
= $146.40 — 77.80
= $68.60 per acre;
for the seeded stand,
R = (21.0 X $6) — $12(1.0530)
= $126.00 — 51.86
= $74.14 per acre.
So much, then, for cost control through determination and choice
of regeneration system in light of silvicultural possibilities, ownership
objectives, and differential productivity. The approach is effective
in spite of the inexactness of much of the data upon which it is based.
Analyses and evaluations of this sort are becoming easier and more
accurate, it should be noted. Better understanding of the supply and
demand situation with respect to forest land use and wood supplies
will clarify the determination of ownership goals; refined techniques
of planting, seeding, and predicting seed crops will make possible
better and more certain regeneration by whichever system proves
most desirable; and accurate growth and yield information for all
types of stands is accumulating.
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All this should not imply an unconcern with cost control possi
bilities in day-to-day regeneration plans and operations. Once the
basic method is selected, there are obvious and direct cost control
measures that will insure optimum efficiencies and returns. These
simply call for detailed planning and close supervision.
If natural regeneration is to be used, for example, certain fairly
obvious items of information can lead to lower costs without reduced
chances of success. Is the current cone and seed crop adequate?
Can harvest operations be scheduled and conducted so that seed
trees will not be needed? If seed trees are left, can they be salvaged?
If not, the seed tree method probably cannot be afforded in the first
place; almost any effective stand of seed trees will have a stumpage
value that exceeds the cost of a direct seeding.
Or if direct seeding is the method selected, can preharvest stand
treatments or the harvesting itself cut down on the amount of site
preparation needed? What are the comparative economics of aerial
and row seeding? Are there better ways to collect or purchase cones
that will lower the cost of seed? Is seed use great enough to justify
cold storage facilities that will allow heavy purchases at lower unit
costs during bumper seed years? And are operating budgets flexible
enough to permit such purchases? If not, should cone crop forecasts
be made to enable realistic seed purchase budgets?
With regard to planting, how intensely do we emphasize seedling
quality, from the time seed are extracted and cleaned, through
planting, tending, lifting, and shipping? Seedlings must have the
best possible chance for survival and growth. Anything less is sheer
waste. When it comes to the actual planting, can spacing be arranged
for maximum operational efficiency without sacrificing individual stem
development and total stand yield? Should planting be contract or
company work? Are there modifications or innovations of mechanical
tree planters that will improve both quality and quantity of the
planting?
In summary, the basic importance of cost control in regeneration
(as well as in all other phases of forest management) and the oppres
sive cost of time as it bears on this are clear. It is also clear that
cost control is not necessarily synonymous with minimum costs.
Although cost control is most simple and obvious in the actual
operations of reforestation, the most effective control starts with
selection of the most appropriate system. This will depend on
understanding and comparative analyses of silvicultural feasibility,
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ownership objective, differences in production with different systems,
and capital evaluation of this productivity. The usefulness of such
analyses in the cost control process is obvious, notwithstanding the
fact that they will be based largely on judgment and experience
rather than facts—at least for some time to come.
Finally, some of the possibilities for regeneration cost control
through careful scrutiny of a few of the operations directly involved
have been presented. It is of prime importance to recognize that
regeneration cost control is not only desirable but essential if we are
to meet successfully the challenges of the times and conditions.
Discussion

Mr. W. B. Evans, Jr.: Were your figures on direct seeding based upon
broadcast aerial or ground seeding with row
machines?
Mr. Johnson:
Those I happened to use for broadcast were
aerial seeding. This is a rough cost.
Mr. Allen Bedell:
In comparing planting and direct seeding
yields, did the age twenty years take into
consideration the fact that you had planted a
year-old seedling? That is, 1-0 stock?
Mr. Johnson:
I’m not sure whether Barnes’s yield tables for
plantations take that into account or if they
simply count the age from the time of planting.
Mr. John Bradley:
Is your site preparation cost a total cost of
operation or is it only direct cost?
Mr. Johnson:
That is total cost—it does reflect the some
what lower costs that we have in southeast
Georgia. This might be greatly different from
some of the conditions that are encountered
in the Gulf South.
M r E . A . F reem a n
You showed more yield from planted than
from seeded stock. What is the basis of your
difference in yield?
Mr. Johnson:
I think the basis for this is somewhat more
efficient utilization of the site with plantings.
The unusual feature to the planting enthusiast
is that the natural stands that do not have
such exact control of site, approach so closely
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Mr. Johnson:

Mr. John Bradley:
Mr. Johnson:
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the yield of planted stands. These are, of
course, differences which we read out of the
yield tables. Incidentally, we have found the
Barnes yield tables quite applicable to most of
our slash pine stands in south Georgia, and
the Schumacher and Coile tables for wellstocked natural stands work well for our seeded
stands.
In the sites you were describing in southeast
Georgia, I am particularly interested in the
plantations. What spacing was used in them?
These were usually 8-by-8-foot spacing.
In computing expected yields at Age 20 and
at other age intervals, what consideration was
given to the effect of spacing on harvesting the
first cut with machines as contrasted to the
cost of harvesting by hand? It is possible that
if the first and the final cuts could be made
with machines, the stumpage could be worth
a dollar or two per cord more because of the
accessibility. On a 32-cord-per-acre basis this
might amount to sixty-four dollars in the first
instance and sixty-two to sixty-four dollars in
the second instance. That would help defray
some of the compound interest costs.
That is a distinct possibility and it was not
taken into account perhaps because of my own
opinions. I believe that after twenty or thirty
years of growth there will not be enough dif
ferences in the arrangement of the trees to
make that much difference in harvesting opera
tions. I think it will be equally possible to
obtain these savings in machine harvesting in
natural or planted stands on woods sites. Old
fields which can be planted much more regu
larly would be different.
Could you segregate out your costs as to how
you allocated them?
In round figures, our machine planting costs
were about $7.00 per acre including one flat
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discing plus bedding which cost about $8.00
per acre plus the cost of seedlings at $3.00 per
M . This totals $18.00. Aerial seeding took
into consideration a single flat discing costing
about $7.00 per acre, a seed cost of $3.50 per
pound including treatment, and a cost of
sowing, including supervision, of about $1.00
per acre.
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COST ASPECTS OF RECREATION
A N D WILDLIFE M A N A G EM EN T
O N FOREST LANDS
CH A R LES W . M A T T IS O N A N D H A R O LD G . W IL M
New York State Conservation Department
Albany, New York

In thinking of the use of open land, either publicly or privately
owned, for recreation, timber production, water production, or any
other possible use, the motivating factor is people. Based on popu
lation projections of the past several years, there may be as many
as a quarter of a billion people in the United States by the time the
Twenty-fourth Annual Symposium comes around in 1975. That
estimate is purely a guess based on current trends. Current trends
are not always reliable, however. Things may happen to change
that picture, as World War II and the nation’s subsequent prosperity
made obsolete the population projection of the thirties which was
based on the low birth rate of the depression years.
But population is not solely responsible for increased demands on
the land and the natural resources it supports. Other related factors
are causing increased pressures on our land. If population were to
remain static and the inventive genius and productivity of American
industry were to continue as they have in recent years, the same
number of people would be demanding more from the land year by
year. Scientific progress and social advances have raised the standard
of living in the United States. Consequently, the American people
demand more products not only for industrial use but for home use,
personal use, and any kind of use one can think of. The improved
standard of living includes more money for more things, better trans
portation, and a shorter work week. It all adds up to greater demands
on the natural resources and the land which supports them.
To get a good perspective on that shorter work week we do not
have to go back very far. In 1920 the average active person had
about six hours of free time to himself per day. Right now he has
14
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about eight hours. In forty-four years, based on the 8-hour day and
the 5-day week, free time has increased by two hours per day or
11/4 work days per week. With that increase in leisure time come
increased demands not only for recreation, both indoors and outdoors,
but for products of the land. With more leisure time and higher pay,
Americans use more products in improving their homes or in building
new ones; in building boats; and in providing equipment for hobbies
and recreation— especially outdoor activities. Even though they have
more time now to do housework or outside work around the house,
Americans want to do that work more quickly and more easily.
Therefore they acquire more labor-saving devices such as household
appliances, power tools, lawnmowers, and tractors to help save leisure
time for some other purpose— mainly recreation.
The owners or managers of so-called wild, forest, or open land,
whether it be public or private, do not have to worry too much
about taking care of the major recreational needs of the American
people. After all, spectator sports, in which the individual merely sits
and watches what is going on, are the chief form of American
recreation. With the exception of golf courses, ski areas, etc., this
recreation requires comparatively little land, and most of it occurs
in or near urban areas. Still there is a significant increase in
swimming, hunting, boating, fishing, hiking, picnicking, horseback
riding, recreational driving, and other forms of active recreation which
require open space. It is inevitable that the private forest land owner
will be called upon to help meet this demand.
What are the primary contributions that private forest land can
make to outdoor recreation? Since recreational use is usually sub
ordinate to the major management objective, most owners will not
attempt to compete with other recreation facilities, either private or
public. Except for certain specific areas of the country, most private
forest land does not meet the “ developed campsite ” concept without
excessive development costs. The American people are conditioned
to have either lakes or large streams immediately adjacent to their
accessible public camping areas. Unless the private owners have such
assets on their land, a campsite would probably have little public use.
Some private forest lands in a few parts of the country contain
developed campsites—and successful ones—on some of which public
use is free. Others require a fee for use. In general, development of
public campsites on private lands is too expensive a proposition to
be practical. The cost of developing a single tent site where sanitation
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and other facilities are demanded will run from four hundred to a
thousand dollars, depending on location. Camping at undeveloped
sites may require no direct expenditure by the owner but may give
him management headaches.
In New York, public use of privately owned timberland is favored
only to the point where it does not impose a financial hardship on
the owner of that land or interfere with the basic purposes for which
he holds and manages his land. It is desirable that as much private
land be open to public recreational use as possible. In clamoring for
the opening of private land to the public, however, the prospective
user seldom takes into consideration those factors which the owner
must consider if he is to keep his head above water financially. No
private landowner can give “ free ” public use of his land for recrea
tion. Land use necessarily begets cost. Whether the cost is borne
by the owner or the user, that cost is still there. Somebody pays for
it; therefore the term “ free public use” is misleading. Sometimes
even the owner himself in his altruistic leanings does not recognize
some of these costs since they may be so indirect that they are hardly
identifiable. For example, an owner of a large tract of isolated forest
land decides that he will allow public use of his land under certain
conditions. It is not long before the news gets around that his land
is open for public use and he gets a pat on the back for his civic
mindedness. Soon, however, public use has intensified to the point
where those going into his property demand a better road to it. Then
the owner, through his taxes, has to pay part of the cost of construc
tion if it is a public road; if he has to build it himself, then he bears
all of the cost.
As more people use land, costs of protection rise. Every user is a
potential fire hazard no matter how careful he is with fire. Then,
there is the matter of personal liability in which an owner may be
responsible for injuries incurred on his land. At least six states (one
of which is Louisiana) have laws giving some liability relief to
private forest land owners. Sanitation may become a problem, and
handling it costs money. If an owner charges a fee for use of his
land, he may find that the financial return will cover some of these
costs, but with recreation a sideline on his property, it seldom pays
off in hard cash.
If an owner does take on formal picnic and camping areas, he can
get into a large investment in a hurry. Some of the expenses involved
are: picnic tables, $25-$40 each; grills, $25-$40 each; masonry fire
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places, $75 each; small storage reservoir, $2,500-$3,500; eight-unit
latrine, $5,000-$7,000; bathhouse (24 unit), $8,000-$10,000; lean-to,
$500-$l,000; pit privy, $100; lifeguard facilities, $2,000-$6,000; and
roads, $10,000—$15,000 per mile. To put it another way, day-use
facilities including flush latrines, water, and s w im m in g , will cost from
$600 to $700 per car. Picnic areas will cost from $200 to $250 per car.
Other costs such as timber stand thinning and clearing may reach
$300 per acre. Such developments may be worthwhile to some owners
and warrant the expense. On most private land, however, they get
into high capital cost with consequent high maintenance expenditures.
Actually, for private forest land to support campsites, picnic areas,
swimming pools, and similar facilities, all such developments need
not be financed by the owners. As is done on some public lands,
the owner might enter into long-term leases for specified areas where
all development, operation, and maintenance costs would be the
responsibility of the lessee. The owner should, of course, maintain
control of the type and quality of developments to insure good taste
and compliance with local and state laws. In other instances, an
owner might wish to make an outright sale of a specific area for
recreational development by a new owner.
On privately owned wild or forest lands, recreational use is usually
subordinate to the primary value or values in the owner’s manage
ment objectives. Most owners of private land like to use not only
their land but other land for their own recreation purposes, as do the
rest of us. However, if their own lands are to give them a reasonable
return on their investment, they must look at public recreational use
in its proper perspective and in relation to the owner’s major manage
ment plan.
Can an owner of a large area of forest land make recreation and
wildlife management pay off? In considering this, more than financial
returns are involved. Improved public relations are often a major
return from public recreational use on private forest lands, particu
larly lands belonging to the forest industries. If public use improves
an owner’s public relations and perhaps those of the entire forest
industry, then the owner may feel that it is worthwhile and that his
costs are justified. He may even get some financial advantage from
it on his federal income tax returns. But there are other advantages:
several large forest owners in New York State lease parcels of land
to sportsmen’s groups; the fee usually covers local real property taxes
on the holdings so used. Some owners receive other returns which,
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though not expressed in dollars coming into their pockets, do save
them money. Terms of the lease may require the lessee to help
maintain access roads to the property he is using, thereby reducing
the owner’s costs. Such owners feel that protection costs are reduced
by having people they know in the area, and, because of their financial
investment in their lease, lessees have a stake in protection. Of course,
more people on these lands increase fire hazards to some degree, but
this is offset by the users’ serving as an additional protective force
right on the ground. In such cases the lessees usually post the boun
daries and patrol against trespass, saving the owner that expense.
This is an example, of course, of rigidly controlled public use. The
owner has no investment in sanitary facilities or shelter for the users
of his land—that responsibility is theirs alone. The owner’s cost is
small and liability risks are low. Although he has the problem of
the careless sportsman and the vandal, an owner who opens his land
to the sportsman generally stands to gain more than he will lose.
Posting and patrolling land against trespass is often just as expensive,
but provides no benefits.
The private owner has one cost—taxes—which is always with him
whether his land is closed or open to public use. Thus, in allowing
public use of his land, he may try to retrieve part or all of his local
tax costs. But how much will it cost to make certain that all such
use is paid for? Control or collection costs may exceed receipts,
then he is worse off than before. Accordingly, is it unreasonable to
suggest that a private owner of a large tract of forest land, who,
practicing good, sound conservation, makes that land available for
public recreational use be given some tax abatement for the public
service he is performing? This suggestion is not popular with local
governments, because their responsibility in levying taxes is to
support local government activities. Perhaps there is need for a
broader base of taxation which will spread the cost over more people.
In a recent paper before the American Farm Bureau Federation,
it was proposed that representatives of timbered states, acting
together, develop a pattern of taxation of forest land which could
be used as a guide by all states. If such a pattern could be found,
it might go a long way toward making more private land open for
public use.
Just what are some of the public’s major recreational needs on
private forest lands? First, there is a real need for hunting and fishing
opportunities. In many sections of the nation, private lands pre
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dominate (as in the South) and thus offer nearly the only extensive
hunting and fishing areas within reach of the average sportsman.
In New York private owners are paid for permanent public fishing
rights along streams. The land remains in private ownership but
public fishing along the stream is assured. This easement does not
allow entry for any purpose other than fishing.
Another real public need is access across private lands intervening
between highways and public land. The private land involved may
not be used at all for recreation. In New York State great blocks of
the forest preserve are isolated from public use because of this
condition. There are hundreds of locations in the Adirondacks and
the Catskills where access rights-of-way, with roadside parking areas,
are needed so that users can get to state land. Under the hundredmillion-dollar Park and Recreation Land Acquisition Bond Act, the
state has set aside a substantial sum for acquisition of such access
either by outright purchase of the fee title or through rights-of-way
easements for which it can also pay. It is regrettable that many
owners are reluctant either to give or sell a public right-of-way across
their property. Although the state has the right of eminent domain
and can appropriate the necessary rights-of-way, it hesitates to use
that power except in extreme cases.
The study of recreation on private “ tree farm ” land conducted
by the American Forest Products Industries, Inc., in 1960 covered
58 million acres of tree farms or 86 per cent of the total tree farm
area in the United States. The report showed a predominant part of
this acreage to be open to such recreation activities as picnicking,
hiking, camping, swimming, and organized recreation. Few owners
charged for these privileges— only six, for example, asked a fee for
camping privileges. The report presents an encouraging trend in
public use of private tree farms. Most such lands are open to certain
public uses without permit and without cost to the user. On the
lands of the 518 companies surveyed, there are 296 parks and picnic
areas open to the public.
Only a small percentage of tree-farm land is closed to public
hunting. Almost three-quarters of the area is open to hunting with
out permit, and more than 14 per cent is open under various permit
systems. An even greater proportion of the area surveyed is open
to fishing. The trend over the past several years has been for more
large forest land owners, particularly in the forest industries, to open
their lands for hunting and fishing without permit. Several owners
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wisely employ biologists to help manage the wildlife resource on
their properties. This seems to be proof that allowing public hunting
and fishing on private forest lands is good business because it creates
good will and improves public relations. These are the two types of
outdoor recreation which any forest owner should seriously consider
allowing on his lands.
If a private forest land owner is to go into intensive recreational
development on his lands either for profit or for free use, he has a
host of state and local laws to which he must adhere. In most states
a water impoundment requires not only a permit but the meeting
of construction specifications varying from the simple to the complex.
There may be problems of riparian rights. Any development must
conform to state or local health standards. Although entirely justified
in the public interest, these requirements increase costs.
The state is owner and custodian of the fish and wildlife resources
within its boundaries. Since a large proportion of these resources
is on private lands, their maintenance is largely dependent on proper
land and water use by private landowners.
Public hunting and fishing depends to a large degree on voluntary
cooperation by owners of private lands and waters in opening their
premises to public use. Steadily mounting hunting and fishing pres
sure has led to undue burdens on private landowners, increased
hazards to public safety, and unfortunate friction between land
owners and sportsmen. These trends must be reversed if we are to
save public hunting and fishing. In New York State the Fish and
Wildlife Management Act provides a means to achieve this objective.
Through active cooperation with private landowners, through pro
tection of their rights and properties, through provision of specific
benefits for the development of sound fish and wildlife management
practices, public hunting and fishing opportunity on private lands
can be assured now and in the future.
In New York, to develop a program of fish and wildlife manage
ment in cooperation with owners of private lands in each region,
a Regional Fish and Wildlife Management Board is formed. Services
to cooperating landowners are provided on the basis of cooperative
agreements between the conservation commissioner and individual
landowners. Included among the technical services and materials
for carrying out approved fish and wildlife management practices
may be: (1) trees and shrubs from state nurseries; (2) protection
of property through establishment of restricted areas and their patrol
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by game protectors, special game protectors, or forest rangers; (3)
subscription to the department’s official magazine, the New York
State Conservationist.
Foremost in the landowner’s mind will be the question of protection
to his property. A vital part of this cooperation program is the
establishment of “ restricted ” areas which will provide safety zones
around buildings and protect certain crops or farm operations at
critical times during the hunting and fishing seasons. The manage
ment plan or program to be applied on such areas includes provision
for systematic and increased patrol by law enforcement personnel.
Private land can make other big contributions to public outdoor
recreation such as picnicking, scenic preservation, primitive camping,
nature trails, and similar uses. Americans should be well satisfied
if private landowners will open more of their lands to these uses.
Where no public lands are available, owners may expect a demand
for dog “ field trial ” areas on their land. Related to hunting but
involving no game “ bag,” this training and display of hunting dogs
is gaining in popularity as a phase of outdoor recreation. Private
owners may look upon such use of their land as a paying proposition,
either in improved public relations or in dollars. Specific areas may
be allocated to this sport with the dog fanciers financing any neces
sary improvements. Owner costs will be small.
Nature trails, hiking trails, and horse trails are possible recreational
developments on private forest land, the construction of which can
be financed by the users. Such trails can be so located as not to
interfere with other activities on the property. On some private
lands, aesthetics may be a major feature. Most owners are as well
aware of these assets as is the public. Generally, the preservation
of these values requires modified management on a very small
acreage of land—a small “ vista ” cut on the roadside, a simple trail
with directional sign to a waterfall, a pool or some other unusual
feature. All of these little improvements provide outdoor recreational
opportunities on private land without a great investment by the
owner.
Outdoor recreation on publicly owned wildlands or semiwildlands
has operated almost entirely in the red ever since the first fireplace
or picnic table was built. In the North or the South, running in the
red is an accepted reality in most types of public recreational use
of wildlands. Annual costs of maintenance and operation of public
outdoor recreation facilities are generally greater than their income.
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Both state and national legislatures accept the principle of subsidizing
public recreation and consider it fully justifiable in the public interest.
Public recreation has become an essential governmental service.
There is one final demand which many owners fear on privately
owned forest and other lands. This is the public demand that certain
private lands which are well adapted to public recreation go into
public ownership. We are currently involved with this in New York
State under the hundred-million-dollar Park and Recreation Land
Acquisition Bond Program. This hundred-million-dollar bond issue
is divided in half with fifty million for municipalities (cities, counties,
towns, and villages) on a 75: 25 per cent matching basis and fifty
million for state lands with thirty million going for state parks and
twenty million for state lands other than parks. It is the latter
which provides a parallel to the lands with which most of the people
at this conference are concerned.
With that twenty million dollars for state lands other than parks
New York is acquiring land for public campsites; boat launching
sites; additions to the forest preserve; lands for waterfowl habitat;
multiple use which are mostly submarginal farm lands; fishing rights
where the state takes an easement only and does not take title to
the land; and some additional acquisitions for special uses such as
ski areas, boys’ conservation camps, etc. To date there are, under
this program, firm purchase agreements for more than 250,000 acres
of land, varying in price from gifts and one dollar an acre up to
expensive waterfront lands which are bought on a front-foot basis.
In planning for the acquisition of state recreational land under this
program the Conservation Department has kept in mind the land
needs of the forest industries. In at least one instance it has
deliberately withdrawn from one acquisition of a large acreage since
one of the paper companies in New York State needs this particular
area to round out its holdings. On the other hand the largest acqui
sition, a tract of more than fifty thousand acres, was acquired from
a large forest industry owner who wanted to dispose of these particu
lar lands and had no other prospective buyer. In this particular case,
the lands involved include one of the best deer areas in the state.
The state has made every endeavor to stay clear of lands that have
a real contribution to make to agriculture. A large amount of sub
marginal farm lands but very little top agricultural land has been
bought—and then only to round out a state park or some other
installation where there was no other land available. Fortunately,
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in all of our acquisition of the above types of state land, use of the
right of eminent domain has been necessary only rarely. The lands
being acquired under the bond issue will meet the needs of New
York’s people for many years to come. Accordingly, the next emphasis
will be on planning and development of these lands for public use.
In doing that, the department hopes to coordinate the developments
on state land with recreational developments, both real and proposed,
under private ownership.

FOREST M A N A G EM EN T COST
CONTROL BY ELECTRONIC
DATA PROCESSING
O T IS F. HALL, Department of Forestry and Conservation
Purdue University

A primary question in preparing a paper on this subject is, “ T o
ward what level of knowledge about electronic data processing should
this discussion be directed? ” If it is to cover work at the very
cutting edge of the advance of electronic data processing into forest
management, it must include advanced techniques of using the larger
computers with their auxiliary equipment of magnetic tapes, printers,
and graphic plotters, programming systems with weird names such
as SPS, F o r t r a n and c o b o l , and the use of decision models de
veloped by simulation, mathematical programming, and statistical
probability. Actually some forestry organizations, both industrial and
public, now have up to six years of experience in using these methods.
Or the discussion could be aimed at the other extreme, those to
whom a punch card is a mysterious mixture of holes and numbers.
One approach obviously cannot serve both groups. The great
majority of management foresters, however, probably are in an inter
mediate stage, having at least a passing acquaintance with punch
cards— either through their paychecks or magazine subscriptions—
and perhaps the knowledge that forest inventory data can be sum
marized by machines. This intermediate group is about ready to
accept as demonstrated fact (if they have not yet done so) that
electronic data processing is an established part of the business world,
and that the current questions are not whether to adopt these
methods in forest management, but rather with what speed to adopt
them, where to fit them into a particular organization, and what
type of training to give personnel.
It is to the problems of this intermediate group that this essay
will be directed. A forester may be in an organization making a
feasibility study to consider whether or not to install its first EDP
equipment and what machines to use. The question put to the
24
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forester is, “ How many hours of computer time will the woodlands
department want monthly? ” Therefore in trying to suggest answers
to this question, we will consider what can be done with the equip
ment, not how it can be done. The approach will be general— toward
overall problems of making the transition to such equipment rather
than specific details of machine operations.
It is important for an organization to consider this general approach
early in its planning because experience has shown that much more
is obtained from the adoption of EDP than merely the ability to do
existing tasks more rapidly. An attitude of “ can do ” replaces the
older one of “ wait and see.” New approaches to old tasks are per
ceived. An example of this is what EDP does to the volume table,
which is largely replaced by the volume equation that can be solved
repeatedly by the computer for actual tree measurements. Other
changes in tree measurement follow upon this one. Since the headache
of interpolation is eliminated, finer subdivision is used in measure
ment. In fact a whole new approach to tree measurement is opened,
for the computer can calculate volume from a large number of
measurements almost as quickly as it can from the two standard
measurements of diameter and height. We are, in effect, estimating
the volume of the individual tree rather than working from averages.
This is just one example of the new methods and attitudes that grow
upon foresters as they work with the computer.
W h a t is EDP?

When we speak of electronic data processing equipment, we refer
both to unit-record equipment—such as key-punch, sorter, tabulator,
reproducer, and calculating punch— and to the digital computer with
its astounding ability to do long sequences of arithmetic and logic
at lightning speed. Actually the computer is becoming an entire
data processing center, with the ability to store unlimited quantities
of information and put it out on punched cards, tapes, or printed
form— even on duplicating paper that can reproduce as many copies
as desired. The computer is steadily being reduced in price and is
becoming an integral part of management control systems at such a
rapid rate that it cannot be excluded from the thinking of anyone
contemplating data processing for his organization.
Again, the question is not whether, but when. The permeation
of our world by the computer is going on at a faster rate than most
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of us comprehend. The first electronic digital computer went into
operation in 1946. Industry purchased its first one in 1954—just
ten years ago. Now it is estimated that there are about 17,500
computer installations in the world, and that currently they are being
installed at a rate of over five hundred per month or seventeen new
computers every day. Significant to us in an era of increasing foreign
competition in lumber, veneer, and other materials, is the fact that
over half of the new installations are outside the United States.
W h y Cost Control?

The first impulse in preparing this study was to title it something
about cost reduction, but as can be seen, the title speaks of cost
control. Why? It seems quite logical to determine the usefulness of
electronic data processing on the basis of whether it can reduce costs,
but in getting data for such a determination one finds difficulty in
making direct comparisons of costs before and after machine installa
tion. Once the machines are installed, the same jobs are seldom done
the same way. A few jobs may be repeated and give some comparisons
of direct operating costs, but the confusing factor is how much of
the overhead of machine installation, rental cost, and personnel
retraining should be charged against machine operation. Costs of
these machines are high, and it may take several years before a
company has enough different jobs on one to really test its potential.
Soon after EDP equipment is installed and the staff begins to appre
ciate its potential, new projects are attempted— projects that were
never tried before because they were not feasible with a desk calcu
lator. So nailing down total costs benefits is difficult.
The greater benefit is cost control, which implies the ability to
know current costs more precisely, to allocate them more accurately,
and to predict future costs more closely. What is being suggested
is that information is valuable, even though it cannot be sold directly
to produce income. EDP can provide information for control in
greater quantity with greater speed than was previously possible.
Actually much of the information needed for better forest-management decisions is already available in many organizations, but it
cannot be mobilized rapidly enough at the moment when the decision
must be made.
Faster feedback for the control of an operating process is the
objective of better data processing. If we view the forest property
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under management—with the personnel, equipment, and financial
resources involved—as one large operating system for the production
of wood raw material as well as other goods and services such as
water and recreation, then we need a monitor to check how well it
is performing, and to rapidly feed back information on performance
to the control center where forest management decisions are being
made. The value of rapid feedback, made possible by EDP, is being
appreciated more and more throughout industry today. Managers
are realizing that it is cheaper and easier to make a series of frequent
small adjustments than to operate one way for a long period and
then to have a major upheaval when difficulties can no longer be
ignored.
Fast reaction time is also important in forest management—to
know the survival of a plantation, the incidence of a spreading insect
or disease pest, the operating cost of a new piece of logging equip
ment, the cost of delivered wood, or the inventory of wood at landings
and in transit. Too often foresters have been prone to think that
forest growth is a slow process, so that they can be more deliberate
in data gathering, analysis, and decision-making. However, the very
slowness of the production process requires us to do our utmost to
detect errors in procedure and correct them as soon as possible.
We must live a long time with our mistakes. Once our resources are
committed to a certain production method, they are tied up for long
periods before we can recover them and re-commit them to improved
methods.
Som e Examples of Direct Cost Reductions with EDP

There are several examples of direct cost reductions due to use of
electronic data processing. One very exhaustive study was made a
year ago by McKinsey & Company, a business consulting firm, to
determine just what returns were accruing to companies which had
invested in computers. This study analyzed twenty-seven companies
in depth; findings were reported in the Harvard Business Review last
year (Garrity, 1963). They found that the twenty-seven companies
were divided quite sharply into two groups: nine in which the invest
ment was “ unmistakably successful,” and eighteen in which “ results
were marginal at best.” The reasons for this difference will be dis
cussed later, but here it should be noted that the leading company
in this analysis was getting a return of $1.30 per year for every $1.00
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invested in the computer system, including the heavy start-up costs.
A second example recently reported by Otterbach (1964) was a
simulation study on the computer made by International Paper in
the South, to determine if savings were possible by reducing millyard inventories of pulpwood and making up occasional local short
ages by intershipment of wood from one mill to another and from
adjacent procurement areas. As a result of the study mill-yard
inventories were reduced an average of 35 per cent, and annual
savings were estimated to be fifteen times the cost of the computer
program.
Another example of a direct cost savings— of quite a different sort
and on a smaller scale— is that cited by DenUyl (1964) at the same
conference where Otterbach’s report was given. The annual operating
budget for woodlands in DenUyl’s company, involving detailed
planning for all land management districts and all landings of the
wood procurement system, is over three hundred pages in length and
is made in fifteen copies. The use of EDP reduced the amount of
labor expended on the budget by 90 per cent from an original work
load of about eleven man-weeks.
These are three examples of direct cost reduction attributable to
the use of data processing equipment, but the idea should be repeated
that the great gain, the increase in returns as compared to reduction
in cost, can come from greater control made possible in the entire
production process.
Adjusting the O rganization to the Use of EDP

As indicated previously, the transition to use of EDP is difficult
and cannot be made successfully overnight. It may take a concern
four to five years from the time it decides to take the step to make
the system fully operative. This adjustment period is the one in
which most forestry organizations will find themselves for the next
few years, and, as the McKinsey study pointed out, the transition is
not always made successfully. That study indicated that over half
of the companies examined were still not getting back what they
were investing annually in computers. It may be helpful to look at
some of the reasons for the great differences between the highly
successful companies and those that were at best only marginally
successful in their use of the computer. Among the factors found
important in the successful companies were these:
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1. Executive management devotes time to the problems of com
puter system administration.
2. Applications are to a wide variety of problems, not just to
one segment of the company.
3. Operating management participates in project selection,
manning, progress checking, and use of results.
Technical staff men on the computer are well trained, with
some understanding of management science, and are effective
in working with nontechnical people.
In summary, the McKinsey study concluded that the main factor
leading to successful return on the computer investment was that
“ top management demonstrates a balanced point of view on com
puter potential and demands
in short, they are neither in awe of
it nor inclined to belittle it.
What are the implications of the study for organizations managing
forest land? There are many, but primarily it indicates that foresters
need to increase their familiarity with electronic data processing in
order that their attempts to utilize it will realistically adapt to the
peculiar abilities of the equipment. It indicates the desirability of
having at least one man in the organization who is trained in both
forestry and computer technology, if that is possible.
Examples of Applications of EDP to Forest-Management Problems

It is interesting to look at a number of other applications of EDP
in the control of forest operations. Such a listing may be suggestive
for those already making use of this equipment and should be
helpful to anyone whose organization is embarking on a feasibility
study.
Possible applications in wood procurement should be mentioned
first. The International Paper example mentioned above is a truly
large-scale analysis, but many less comprehensive projects are possible.
Frequent summary of scaling information, perhaps weekly or daily,
may give better control of woodyard inventory, as well as allowing
frequent analysis of wood source, costs, species, and suppliers. De
tailed analysis of wood supply sources may highlight those where costs
are highest, in preparation for either reducing those costs or elimi
nating those sources from the procurement pattern.
A second application, one of the earliest ones, is the use of EDP
for working up cruise data. A series of papers describing this use
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was published by the Forest Service experiment stations on the West
Coast about four years ago (Frazier and Carney, 1961; Martin and
Johnson, 1961; Newport and Leach, 1959) . By means of the computer
it was possible to inject grade return information more easily into
log-grade cruises and arrive at more accurate appraisals of timber
being put up for sale.
Accounting is an area well adapted to early conversion to machines,
and there is enough experience now accumulated so that equipment
manufacturers can give considerable help in converting. When making
such a conversion, it is well to consider new approaches in handling
the figures rather than simply doing it the old way but on machines;
a little planning can give cost breakdowns that previously were not
thought feasible.
Another application of EDP is rapid report generation in multiple
copies for distribution to field men, which eliminates much time-con
suming typing and duplicating. Field men may now have complete
summaries of cruises or forest inventories in their hands a few days
to a week after the data is gathered and may be given up-to-date
budgets, cost summaries, and income reports in order to keep a check
on going operations.
Quick data recovery in unexpected circumstances is another benefit
to be gained from having data punched on cards or in other forms
readily analyzed by machines. More and more companies are cate
gorizing their inventory of stands by accessibility, so that in times of
wood shortage caused by bad weather they can move quickly to tap
these emergency supplies. Recently, following a bad ice storm, one
firm was able to make a quick survey or their permanent plots and
summarize the data to qualify for an income tax benefit through
casualty loss.
Analysis of forest-management inventory information is the type
of project that probably has introduced more foresters to electronic
data processing than any other. We do not need to go into great
detail about the many ways in which inventory is summarized now,
but that art has about arrived at the stage where programming
systems are becoming somewhat standardized and the necessity of
writing special summary programs for each inventory can be elimi
nated. At Purdue we have in operation on the IBM 1620 a program
which, once tree and plot cards are available with volume and growth
computed in them, can complete the summaries in any breakdown
desired, with conversions to total, per acre, per year, per tree, or any
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other unit of final value desired, without further program writing.
Standard programs for determination of statistical reliability of
answers are available, such as the one written by Bamping (undated)
and Hool (1964) for the 1620.
Still another application of the computer is in using growth and
yield equations to project timber yields for a large number of stands
over a long period of time. These yields can then be totaled and con
verted into a cash flow estimation that can chart the course of a
forest investment for many years in the future and be the basis for
long-range forest planning. Today’s computers can turn out a series
of estimated net income statements and balance sheets of a large
forest enterprise for each of the next thirty years. Once such a cash
flow estimate is available, it can be discounted to give an approxi
mation of the rate being earned. The evaluation of such a complex,
long-term investment is possible through the use of one of several
computer programs now available (Hall, 1962; Row, 1963). With
these and other programs it is possible to evaluate objectively many
more plans of management than could previously be considered.
In closing, let us indulge in a little speculation about some inno
vations in electronic data processing that, while not yet in practice,
are clearly visible on the horizon and are awaiting only a few technical
changes and an enterprising forester to bring them within the price
range of general forest practice. First are new methods of data storage
in the form of disc or magnetic tape. This form of dynamic storage
will allow frequent and very rapid updating. Only immediately
desired information need be printed out in legible form, thus allowing
tremendous space saving and simplified indexing. Microfilm storage
of information maps and photos promises great savings in storage
space, as well as ready access and ability to reproduce necessary
copies on very short notice.
A second innovation stems from several new types of sensing
equipment. Such equipment promises to make possible the reading
of written and printed material, as well as the “ digitizing ” of charts
and pictures. Once this equipment is widely available, it can be used
to speed up the transformation of data from the form in which it is
recorded to the form in which it can be “ interpreted ” by the com
puter, thus eliminating one more bottleneck in rapid feedback from
observations.
The third possibility, if planted as a seed in the correct fertile
mind, may germinate into the beginnings of a solution for the so-
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called small woodlot problem. It may also have special significance
to wood-using industries, many of which will be able to supply no
more than half of their mill requirements from their fee lands, even
when they are fully productive. This possibility may best be sug
gested by a description of the t e l f a r m system being developed
by farm management economists at Michigan State University
(Doneth, 1963). It had its inception in an attempt to answer the
question of “ whether or not it is practical to devise a program that
would link a larger number of relatively small individual farmers
with some kind of high cost electronic computing center.” The plan
being tested calls for up to three thousand Michigan farmers to
mail in monthly records of their farm operations. In return they will
receive, for a fee, quarterly and annual summaries of income, expense,
and investment, as well as inventory and depreciation schedules of
farm assets, a business analysis to help locate strong and weak points
in the operation, records on individual farm enterprises such as live
stock raising and various crops, a credit summary, and necessary
statements for preparation of income tax returns. Of course all this
would be impossible without a centrally located computer analyzing
and summarizing current records of each farm’s activities.
Do we have the imagination to perceive a place for a similar
service to owners of small woodlands to aid them in the most profit
able handling of their woods, possibly for a small fee, or in return
for some sort of agreement on the opportunity to make a bid on all
timber they sell? Perhaps this is a way to make available to the
small woodland owner the accumulated forestry knowledge of the
region in which he is located.
Conclusion

I have tried to suggest the sucessive stages in which electronic
data processing is being used today in forest management, hoping
that practicing foresters can see at which stage they are operating
and move ahead. One of our leading industrial foresters has com
mented that a major difficulty today is not finding ways to apply
these advanced methods to our problems but having sufficient men
at the operating levels to put these applications to work in their
particular forests. We face a challenge as a profession to correctly
assess and utilize the potential of these modern tools in applying all
the knowledge we have to the handling of the resources that society
has placed in our care.
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Discussion

Mr. Grey Hodges: Most of the computers with which we are familiar
have been owned by large companies who can
afford to buy them. They are very expensive.
Is there a method by which a medium-sized mill
owner can have the advantages of computer use
without incurring the purchase cost of the
computer?
Mr. Hall:
Yes. This is something to be undertaken slowly
because the investment can be very large. I think
the first steps must be to try and develop a few
applications in a business, then carry them on
to machines in other places, possibly at service
bureaus or at universities where technical advice
and also the use of the computer is available
without making the huge ownership investment.
Then as more applications are found, the possi
bility of buying one should be considered. I think
in the long run computer costs are going to come
down, and it is more a question of what size
computer a business should have rather than if
it should have one.
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COST EFFICIENCIES IN A
FOREST ENTERPRISE
J A M E S H. B A M P IN G A N D JERO M E L. CLUTTER
School of Forestry
University of G eo rgia

There are two complementary but distinctly different aspects
involved in any attempt to attain maximum cost effectiveness in a
forest enterprise. The first of these involves the selection of programs
upon which funds are to be expended, and the second is concerned
with carrying out these programs at the minimum cost consistent
with attainment of the program objectives. For simplicity, these
two approaches to cost efficiency might be denoted as: (1) optimum
planning, (2) optimum execution. Any successful enterprise must, of
course, use both approaches and both are equally important. How
ever, this presentation will be concerned only with the first aspect—
specifically, how to achieve maximum cost efficiencies through op
timum program planning.
The problems involved in program planning for a complex enter
prise are certainly not new, and numerous techniques from such fields
as production economics and financial analysis have been used for
some time as aids in making planning decisions. On the other hand,
there have been developed during the past decade or so, a number
of new techniques for dealing with planning and decision problems.
These techniques are generally referred to under the somewhat vague
and generic titles of “ operations research ” and “ systems analysis.”
Both operations research and systems analysis are subject-matter
areas concerned, primarily, with optimizing the performance of com
plex man-machine systems. The two disciplines overlap considerably,
and it is indeed difficult to define any simple characteristics by which
they may be universally distinguished. Generally speaking, however,
we can say that operations research concerns itself with optimizing
the performance of systems already in existence, while systems analy
sis usually relates to the development of optimum designs for systems
not currently in existence. For example, an analysis to determine
35
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optimum routing for commuter auto traffic in the Washington, D. C.
area would be a problem in operations research, whereas a study to
develop plans for an optimum rapid-transit transportation network
to handle commuters in this same area might more properly be
classified as systems analysis.
This distinction is admittedly somewhat arbitrary and is, in addi
tion, unimportant for our purposes, for it is the techniques which
these disciplines share in common which are of interest to us. First,
both systems analysis and operations research basically consider the
performance of an entire system and avoid a piecemeal approach to
planning and decision making. Second, both attempt to use mathe
matical and logical analysis to develop plans and make decisions
which, in the past, have been largely based on intuition. With an
operations research or systems analysis approach to a problem, the
following essential elements are almost always present:
1. specification of the system whose performance is to be
optimized;
2. specification of the objective or objectives that one wishes
to attain with the system;
3. definition of the alternative procedures, programs, or strate
gies by which the objectives may be accomplished;
specification of the costs or resources required by each pro
cedure, program, or strategy;
5. development of a mathematical or logical model to quantify
the relationships that exist among the objectives, the proce
dures, the environment, and the resources;
6. specification of a criterion which relates the objectives and
costs of resources which can be used as the basis for selection
of a preferred procedure, program, or strategy.
At this point one may still ask, “ What’s so new about this? ”
People have been specifying objectives, alternative programs, and
their associated costs back to the dawn of recorded history. In addi
tion, the briefest consideration of the work of Archimedes, da Vinci,
Galileo, Newton, etc., should suffice to convince us that there is
nothing hypermodern in the use of mathematical models.
Having listed the above considerations, however, we should look at
the other side of the coin and point out some aspects of these tech
niques which are new. Among the many which could be mentioned
the following are, perhaps, most pertinent to our interest:
1. Recently developed operations research and systems analysis
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techniques provide for a considerably more systematic
approach to decision-making problems than any methods
previously in existence.
2. These new disciplines have developed mathematical models
of constantly increasing size and complexity. Because of this
complexity, these models provide better approximations to
reality than those existing previously.
3. In association with the definition of these new models, ana
lytical and computational techniques have been introduced
to obtain solutions for problems posed in terms of these
models.
4. These new disciplines have pointed up the importance of
specifying proper criteria for making decisions where uncer
tainty and, therefore, risks are involved. For example, is the
best program in a given situation one that
a. at least provides an opportunity for achieving the largest
possible gain even though such an outcome is relatively
unlikely;
b. maximizes the average gain in repetitions of the same
program under the given circumstances;
c. minimizes the greatest possible loss.
The optimum strategy under a criterion such as a is obviously
different from the best strategy using criterion c.
Through the inclusion of innovations such as those mentioned
above, operations research and systems analysis techniques have
achieved numerous and notable successes in government, military,
and commercial applications. This is not to say, by any means, that
every problem approached has been satisfactorily solved or that
these techniques are applicable to all, or even most, decision-making
problems. However, it is a simple matter of record that many
decisions made on an intuitive basis ten years ago are now being
systematically and optimally resolved with operations research and
systems analysis techniques.
It is our belief that many of these same techniques can be profit
ably applied to problems of planning and decision-making in forest
enterprises. To be sure, many companies are already applying such
methods, but we suspect that the opportunities from profitable
applications extend considerably beyond the rather limited efforts
made to date. To illustrate our ideas and provide a more penetrating
insight into the basic elements of operations research and systems
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analysis, we would like to consider a typical problem in long-range
planning which might confront the management of a paper company.
The specific problem involved concerns the optimum procurement
of raw material for one specific mill.
The management of the paper company is interested in optimizing
the performance of their company which is a very large and complex
man-machine system. In fact, this system would almost certainly be
too large and complex to be dealt with in great detail for planning
purposes. The organization of the company would instead be broken
down into a number of more or less independent component systems,
and each of these would in turn be assigned its own objectives and
operation resources. The assignment of these objectives and resources
represents a decision-making problem of considerable magnitude and
importance, but it is not the problem we will discuss. We shall
instead look at one of the component systems to which objectives
and resources are assigned by top management. This component
system is the complex made up of company woodlands, procurement
organization, and associated transportation networks which supply
raw materials to a given mill. Let us look at the problem of opti
mizing the performance of this system through the use of operations
research and systems analysis techniques. We must first consider
each of the essential elements present in such an approach:
Specification of the System

As mentioned above, the system consists of the company wood
lands (including woodlands department personnel, equipment, etc.),
the procurement organization, and the transportation net which,
acting together, provide wood to a given mill.
Specification of the Objectives

The performance objectives for this system as handed down by
top management might be as follows: “ In subsequent years the
wood production system is to provide for the availability of additional
amounts of wood in annually increasing quantities. This wood is to
be made available at a minimum cost per cord.”
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Definition of Alternative Programs

We may realistically assume that the feasible procedures for
increasing the flow of wood to the mill essentially boil down to the
following three possibilities: (1) more intensified management of
present company lands; (2) acquisition of additional land; (3) expan
sion of the wood procurement organization. All available resources
could be devoted to implementing one of these procedures or a
program could be adopted involving simultaneous expenditure of
resources on two, or even all three, possible alternatives.
Specification of Costs

For each of the alternative procedures mentioned above, costs of
different levels of implementation would have to be specified. Typical
cost figures required for the first alternative might be: (1) cost per
acre of site preparation and planting, (2) cost of cutting and utilizing
smaller wood, (3) cost of cutting in areas not currently considered
operable, etc. For the second alternative we might be interested in:
(1) purchase price for land according to productivity, (2) increased
tax costs, (3) increased protection costs, etc.; and for the third,
(1) cost of establishing new dealerships and woodyards in various
locations, (2) increase in transportation costs, etc.
Development of Mathematical M odels

The mathematical model for this problem would relate the extent
to which the objective was achieved and the resources expended to
given values for the environmental variables and the levels of imple
mentation of each of the feasible procedures. Thus we might specify
a program in which we execute the following: (1) establish ten
thousand acres of site index 80 loblolly pine plantations each year
for the next ten years; (2) enter into agreements to procure a given
annual quantity of chips from each of three large sawmills; (3) estab
lish a dealership and woodyard at city Z; and assign specific values
to such environmental variables as: (1) open-market price for wood
in subsequent years; (2) amounts of open-market wood available at
these prices in subsequent years; (3) growth rates, harvesting costs,
and transportation costs for the plantations established, etc.
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We could then obtain from our model the additional wood made
available by this specific program and the cost of the program. By
holding the values of the environmental variables fixed, we may
then use the model to determine the optimum program for the given
environment. If we are fortunate enough to know with certainty
the proper values for the environmental variables, our problem is,
at this point, solved. Unfortunately, such a situation is rare in
practical applications.
In the problem at hand, such values as the open-market price of
wood in 1975 and the amount of open-market wood available in a
given dealership area in 1970 would logically not be known with
certainty. To cope with this situation, we would have to alter these
unknown environmental variables over their possible range and con
sider the relative probability of each environmental state and the
degree of optimality associated with the different programs under
each of these states. With luck, we might find that for all possible
states of the environment one program consistently fulfills the objec
tive at minimum cost, and we would, therefore, select that program
for implementation. However, we would most probably find that no
single program was consistently best for all sets of circumstances.
Because of our inability to specify exactly the environment affecting
the system, uncertainty or risk has been introduced into the problem.
Criterion Specification

Once the problem of uncertainty is encountered, the simple cri
terion of minimum cost is no longer sufficient, in itself, for selection
of the optimum program. At this point, we must ask ourselves if
we want to choose: (1) the program which provides the single
absolute minimum cost over all environments and hope that the
environment encountered will be the one producing that cost; (2) the
program which provides the lowest average cost over all possible
states of the environment; or (3) the program which would give us
the lowest cost in the worst possible set of circumstances.
After selecting one of these or one of the many other criteria
which could be suggested we could proceed to use this criterion in
conjunction with the mathematical model to select the optimum
program. If implemented with proper efficiency, this program would
achieve the desired objective with maximum cost effectiveness.
At this point, the thought may again occur to many of you that
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the ideas presented in our example would be considered by any
intelligent manager regardless of whether or not he had ever heard
of operations research or systems analysis. This is, we suspect, true.
However, this same intelligent manager, if he is unaided by techniques
from these new disciplines, will be unable to quantify his considera
tion of the many factors involved and will, by necessity, make a
decision based largely on intuition.
The operations researcher or systems analyst, on the other hand,
will attempt to construct a mathematical model of the system. This
model may involve the definition of thousands of variables and the
construction of hundreds of equations. Furthermore, its construction
often demands large amounts of sophisticated mathematical training
and down-to-earth ingenuity. In some cases, the analyst may find it
impossible to construct a mathematical model which is a satisfactory
analog of the real situation, and in these cases, he too will be forced
to rely on an intuitive decision. However, if he is successful in con
structing a model and manipulating it to find an optimum program
for the specified objective and criterion, he will have produced an
achievement which cannot be duplicated by an intuitive decision
maker, for he will have made an optimum decision and he will know
that it is optimum.
In conclusion, we should bring out an important and often mis
understood point concerning operations research and systems analysis
techniques. It is easy to convey mistakenly the impression that
these methods can completely take the place of human judgment
and intuition. This is definitely not true, for such techniques are a
complement to judgment, not a substitute for it. Specifically, the
tools described are used to specify an optimum program for a given
set of objectives and criteria. These objectives and criteria must,
however, be established on the basis of judgment and intuition and
it is this establishment of guidelines which, we believe, constitutes
the real function of top management. If incorrect objectives or
criteria are adopted, no amount of staff planning or mathematical
analysis, however well done, will save the situation. On the other
hand, for given criteria and objectives a systematic and vigorous
analytic approach to program selection has obvious advantages over
nonanalytic intuitive approaches which cannot possibly cope with
the massive quantities of data that are pertinent to most problems
in program planning.
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Discussion

M r. Hall:

Mr. Clutter:

M r. J. C. Mottayaw:

Mr. Hall:

In any consideration of alternatives we always
come back to the question: “ What will top
management decide? " I believe that as for
esters we have a responsibility to suggest to
top management some of the possibilities of
decisions. If we are going to be responsible
persons we should expect them to look to us
for advice in this matter of choice of alter
natives.
You are right, of course. But there are certain
basic policies which cannot be decided by the
forester in regard to risk-taking decisions. If
the company wanted to operate on a conserva
tive basis with respect to invested capital, it
might follow one alternative; in another more
liberal approach another decision might be
made, and these guide lines must be estab
lished. If the forester sees that the resources
available to him can be better applied to objec
tives other than those specified, he should
certainly suggest them. But the mechanical
procedures advanced can be handled somewhat
like playing a game, and we think that the
interpretation of the results must then be
studied in the light of the alternatives which
company policy may best utilize.
What would be the cost of machine time as
compared to the cost of the personnel required
to operate them?
I ’m not in a position to give you an answer
on that. I am not familiar with the costs being
charged on industrial installations at the pres
ent time. I would estimate that about half of
the cost of computer operation might be ex
pended on “ hardware ” (machines) and the
other half would go into salaries. This is con
sidering that in an installation like the 1401
two or three persons might be needed to work
with it.
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I am not sure I can answer this question either,
but I believe that in “ small computer systems ”
the cost has been running about 25 per cent for
equipment and the remainder for operations.
The cost of programmers, supervisors, etc., are
among the larger costs. As an example of what
computer speeds are reaching today and how
this affects costs for information, we recently
ran a program on the 1401 which took two
hours and forty minutes at a commercial rate
of not quite two dollars per minute or about
$280. The same exact program run on a 7094
took exactly 55 seconds; this at $375 per hour
ran the cost down to about $6 on the larger
machine.
Mr. Ellis Hunt:
Dr. Hall—you spoke of a CFI summary for
the 1620 computer. Is it possible to obtain a
copy of that program?
Mr. Hall:
Yes, I ’d be glad to make it available to anyone
who is interested in it. We do not yet have a
complete writeup on its use, but the operating
procedure is established and we have actually
used it on four inventories and it works. It
required a 1620 computer with 60,000 positions
of storage. I don’t think it would be efficient
if used on a smaller computer. Also, because
it is programmed in the SPS language, adapta
tion of it to another computer would be very
difficult.
M r. R. W . McDermid: It should be pointed out that there are com
puter centers located at Texas A&M, Louisiana
Polytechnic Institute, Louisiana State Univer
sity, and Mississippi State University. I be
lieve all of these do operate at least part time
on industrial programs—at least we do here
at L.S.U. There are fees for this work which
run about $60 per hour for machine time for
our 1620, for example. The 7094 is higher.

COSTS OF FOREST LAND OWNERSHIP
BRUCE M . F E R G U S O N , W eyerhaeuser Com pan y
Tacoma, W ashington
Introduction

P Costs of Forest Land Ownership,” the title of this paper, might
be better stated as “ Penalties of Forest Land Ownership.” Keep this
thought in mind as we develop the theme of the paper.
According to Timber Resources Review statistics, there are approxi
mately 33 million acres (17 per cent) of primarily pine timber land
held in the South by the forest industry, 143 million acres (74 per
cent) controlled by other private owners, and 17 million acres
(9 per cent) controlled by the various segments of government.
This land was acquired historically for a variety of reasons. Of the
private owners, some inherited it, some speculated in it, and some
felt forced to protect mill investments with it. Regardless of basis,
until recently, most timberland owners have done well with their
investment financially, and the best-financed and longest-term holders
have done most to insure a future. Quoting from the Timber Re
sources Review Summary (1958), “ The greatest advancements in
forestry, the best conditions on recently cut lands and the largest
timber volumes occur on lands of the forest industries and the public
agencies.” Such intensive forest management, added to the great
recuperative ability of southern woodlands, generally has resulted in
the now famous timber producing ability best demonstrated by
1962’s 25.5 million cords of pulpwood or 58 per cent of the national
total (see Figure 1). This is certainly no news to those attending
this symposium. Even with notable additions to the pulp and paper
industry in prospect and a fast developing pine plywood industry,
each successive state timber survey report confirms the fact that
the South is growing more wood than it is cutting. The basic crusade
to restore the forests of the South and the United States is over.
In achieving this very considerable progress, the South has clearly
demonstrated that for the United States it has: the most advanced
forest management technology, the most uniform soil productivity,
the fastest initial growth in its tree species, the shortest rotations,
44
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the most complete utilization of all diameter materials, the easiest
logging, the most flexible marketing selection for the timber owner,
the best railroad and highway systems, well-located consumer markets,
the most foresters, and numerous other real timber growing advan-

U nited S t a te s
F

ig u r e

South

1. Pulpwood production in the United States and in the
South, 1953-63.

tages. With all these accomplishments to lean on, why worry about
the costs of holding timberland and creating an even more abundant
wood supply for the mills?
The Problem

By taking a close look at the large corporate industrial timberland
owner, perhaps we can find a measure of the degree of corporate
satisfaction associated with today’s “ growing green investment.”
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Manufacturing corporations generally require a 10 per cent return
on invested capital as a minimum satisfactory level of performance.
A study by the First National City Bank of New York shows the
relationship of net income after taxes as a percentage of net worth
for leading lumber, paper, and all manufacturing concerns, and the
same relationship for the twenty largest timberland owning companies.
This study covers the years 1956-62 and is shown on Table I. ComT a b l e I.

Net income after taxes as a percentage of net worth; top 20 timber
owning companies compared to First National City Bank study
of leading lumber and paper corporations
First National City Bank study

Year
1956
1957
1958
1959
1960
1961
1962

Lumber
(27 Co’s.)
12.6
9.5
9.0
11.7
7.5
6.6
7.6

Paper
(80 Co’s.)

All
manufacturing
(2,316 Co’s.)

Twenty
timber
owning
companies

14.2
10.6
9.1
10.5
9.1
8.1
8.3

13.8
12.9
9.8
11.7
10.6
9.9
10.9

12.3
10.4
8.5
9.6
8.8
7.4
7.8

pare the timberland owning companies with all manufacturing con
cerns on Figure 2. It is quite apparent that the “ all manufacturing ”
category has consistently met its 10 per cent return on investment
objectives each year. The timber owners fell below the minimum
acceptable mark between 1957 and 1958 and have never been able
to regain their “ place in the sun.” Because overall corporate profit
margins were at reasonable levels prior to 1957, it was always a
relatively easy matter to convince top managements that heavy
investments in timberlands as a source of raw material “ insurance ”
were worthwhile. Subsequent requests for additional investments to
improve the productivity of these lands were equally acceptable,
even though both tended to dilute the corporate rate of return.
Some forest writers tended to extend this enthusiasm with simple
interest calculations producing glowing pro forma investment state
ments which showed high short-term returns from selected ideal acres.
However, most found it hard to combine the stated advantages of
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southern forestry with a new timber property and develop an expected
compound rate of return much above 4 per cent. This, in turn, meant
that long-term timber growing in other, less productive timber
growing regions faced even bleaker prospects.
During April, 1964, the virtually risk-free time deposit rate on
savings in Tacoma, Washington, was 4 per cent. Obviously with this
Percent

Percent

2. Net income after taxes as a percentage of net worth (top
20 timber-owning companies compared to First National City
Bank study of all manufacturing corporations).

F ig u r e

comparison it is difficult for even the most enthusiastic and persuasive
southern forester to promote expansion or even continuation of his
role as a profit producing member of his firm.
If this obviously poor investment opportunity is not marginal
enough in comparison with other opportunities, consider recent trends
which basically tend to increase the costs of timberland ownership,
thus further reducing the profit.
Potential Tax Problems

State by state, ad valorem taxes are sneaking upwards. The federal
government seriously considered modification of the capital gains tax
application to timber in 1964.
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Encroachments of Civilization

Right-of-way requests are increasing for power transmission lines,
pipe lines, and highways. Airports, residential areas, reservoirs, mili
tary reservations, gravel pits, and strip mines all take up more and
more timberland.
Escape from Civilization

Hunters, fishermen, picnickers, wilderness lovers, and Sunday
drivers are all looking for more wooded areas to relax in, some even
to the point of demanding exclusive rights. The now famous 1962
Outdoor Recreation Resources Review Commission report and subseqent developments point to the growing importance of this aspect
of timberland encroachment.
The net result is that the cost of timberland ownership goes up,
the profits down. Because of the traditional attitude toward land for
timber growing as being of practically no value compared to other
land uses, the taking of land by others as reaction to increased
population and the use by the public of private lands almost in
variably results in a net loss from the transaction to the timberland
owners. This is due largely to lack of recognition of the total loss to
the owner brought about by the taking, particularly in the case of
early cutting of timber below rotation age. In addition, a great deal
of administrative time is required to process these matters adequately.
In fact, in order to properly manage a large timber property today,
two managements are needed: one to deal with the normal business
objectives of the property owner and one to deal with the pressures
of government and others interested in restricting the use of the land
by the owner as outlined.
In the face of such an increasingly dismal outlook for timberland
ownership, it is readily apparent that the future survival of the
companies burdened by this low-profit-producing asset and, in turn,
the future survival of the livelihood of a large group of industrial
foresters, is at stake.
A Proposed Solution

In the period from the 30’s to the mid-50’s, land and stumpage
prices rose sufficiently to make almost all timberland acquisition
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highly profitable. Corporate profits in the industry were high enough
also to support some less profitable investments almost as a hobby.
Can forest managers continue to be successful based on the same
reasoning? Basically, stumpage and timberland prices are tied ulti
mately to the volumes and prices of end products. There is ample
evidence that timber supplies are increasing even with expanded
consumption. Other materials threaten to move into wood and paper
products markets. These two factors combine to prevent significant
price increases.
There are just two ways to improve profits. One is to raise prices,
which, as just stated, seems highly unlikely, and the other is to
reduce costs, which is the focal point of this symposium.
The real question before us then is: “ Can we, as timberland
managers, make a 10 per cent after-tax return on invested capital
from a timberland property at today’s values without (1) calling on
profits from the rest of the enterprise to subsidize our existence,
(2) wistfully hoping for rising stumpage and land prices to bail us
out? ”

In an attempt to demonstrate the magnitude of the problem and
to identify a possible solution, a cash flow approach has been selected
(see Appendix). The procedure and assumptions used are shown
in condensed form in developing the anticipated return from a fairly
typical simplified new investment in a 100,000 acre understocked
southern timberland property. The result of this calculation (Appen
dix and Table II) is a discouraging 3.45 per cent.
Obviously action is necessary to improve this. In fact, in our own
self-interest as forest managers we must be careful not to give wide
circulation to this sort of profit picture. Before hiding this gloomy
outlook and wringing our hands in despair, it might be prudent to
isolate the individual assumptions used in the model calculation and
see if any modifications can be made to actually achieve the desired
10 per cent net return.
For this purpose the basic original assumptions, important modifi
cations of them, and the resulting rates of return are listed in Table
III. In each case it was hoped that the single change would bring
the desired 10 per cent. As you can see, even though the assumptions
were modified to the limits of credibility, no single change was
effective. Rather than admit defeat at this point, a combined change
in assumptions was made (Table IV) which forced a net return
after taxes of 10 per cent. Surprisingly, all of the changes are within

T able

II. Model southern timberland investment— calculation of return on investment by discounted cash flow method
(investment: $3,000,000; return on investment: 3.45%; cash payout time: 39.9 years)

(2)
(1) *
Est. income
(loss) before
Year depletion Depletion
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(36,179)
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“
4
“
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«
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5,421
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26 to
Perpet
uity 539,600

199,252
187,987
177,347
167,334
157,868
148,872
140,501
132,522
125,012
117,971
111,243
104,985
99,039
93,407
88,087
103,635
97,387
91,502
86,240
81,292
95,775
89,806
84,379
79,413
74,800

54,560

(3)
Net income or (loss)
Before tax
After tax
(235,431)
(224,166)
(213,526)
(203,513)
(194,047)
(185,051)
(176,680)
(168,701)
(161,191)
(154,150)
(147,422)
(141,164)
(135,218)
(129,586)
(124,266)
(98,214)
(91,966)
(86,081)
(80,819)
(75,871)
(30,034)
(24,065)
(18,638)
(13,672)
(9,059)

485,040

Same as
Before Tax

(4)
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Discounted value at 3 % Discounted value at 5 %
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“

ff

tt

ft

ft

ft

tt

tt

tt

tt

ff

tt

%

tt

ft

tt

tt

tt

ft

ft

ff

tt

ft

tt

0t

t«

M

tt

.985
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.574
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.538
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(6)
305,580
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ft

(54,560)

305,580

(5)
15.893

Present value

* See Appendix (Results) for explanation of (1 )- (6 ).

Interpolation:

(89,378)
(86,746)
(84,206)
(81,665)
(79,306)
(76,947)
(74,678)
(72,500)
(70,323)
(68,236)
(66,239)
(64,243)
(62,338)
(60,523)
(58,708)
(30,859)
(29,975)
(29,090)
(28,206)
(27,370)
6,015
5,836
5,669
5,501
5,345

.975
.928
.883
.840
.799
.760
.723
.687
.654
.622
.592
.563
.535
.509
.484
.461
.438
.417
.397
.377
.359
.342
.326
.310
.295
(5)
5.906

4,856,583
3,643,413

3,643,413 — 3,000,000
3 61S 113
762 612 = -2233

(88,471)
(84,206)
(80,123)
(76,221)
(72,500)
(68,962)
(65,604)
(62,338)
(59,343)
(56,440)
(53,717)
(51,086)
(48,545)
(46,186)
(43,918)
(22,653)
(21,523)
(20,491)
(19,508)
(18,525)
4,014
3,824
3,645
3,466
3,298

1,804,755
762,642

X

,
2 = .A5 + 3.00 — 3.45%
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the realm of possibility; however, their attainment would definitely
depend upon a directed concentration of effort.
T able I I I .

Effect upon 3.45% rate of return when individual
operational assumptions are changed
Original
assumption

Description
Stumpage prices *-P ST
PPW
PPW-Th.

$25/M
5/Cd.
4/Cd.

Change
$50.00
10.00
8.00

Rate of
return (% )

8.22

(100%)
PST
PPW
PPW-Th.

62.50
12.50
10.00

9.52

(150%)
Length of rotation * (Same yield)

Site index *

25 Yrs.

80

Administrative costs

$1.50/Ac.

Site preparation costs
Planting costs

$15.58/Ac.
$13.64/Ac.

First rotation brush control costs
Federal income taxes (cap. gain)

$8.77/Ac.
25%

20 Yrs.
15 Yrs.
12 Yrs.
90
100
120
$1.00/Ac.
.50/Ac.
$8.00/Ac.
$8.00/Ac.
3.00/Ac.
$ .00/Ac.
0%

4.66
6.79
8.86
4.75
5.42
7.99
4.32
4.87
4.03
3.84
4.14
3.87
4.50

* These are the most important factors in improving the rate of return,
PST: pine sawtimber; PPW-Th: pine pulpwood, thinning.

Procedure for Survival
From the simplified examples just listed, there is no pat answer
to achieving twice to three times the rate of return now being
experienced from new southern timberland investments.

B y recog

nizing that each of us is a part of a highly competitive business
calling for positive quick analysis and action, we should be able to
develop the basis for participation in the business world’s normal
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achievements and profit expectations. Long-range plans to have a
carefully regulated timber supply sometime in the distant future are
worthless without the ability to set forth and achieve those objectives
which have the best chance of making the big profit improvements
required for corporate survival in the wood-using industry. A twentyfive- to fifty-year rotation does not mean you have twenty-five to fifty
years to change your methods and objectives, but rather emphasizes
that profits must be maintained in spite of this extraordinarily long
period of inventory turnover.
T a b l e IV.

Combined changes required of operational
assumptions for 10% return
Original
assumption

Required
change

$25/M
5/Cd.
4/Cd.

$37.50/M
7.50/Cd.
6.00/Cd.

25 Yrs.

20 Yrs.

80

90

$1.50/Ac.

$1.00/Ac.

Site preparation costs

$15.58/Ac.

$8.00/Ac.

Planting costs

$13.64/Ac.

$5.00/Ac.

Description
Stumpage prices increased 50%
(This could be achieved by
acquiring timber closer to
mill for freight savings
and by increasing quality
of product grown.)
Rotation period
(This assumes the same yield
that now requires 25 years
would be obtained in 20 years.
In addition, thinnings would
be taken at ages 10 and 15
years instead of present 15
and 20 years.)
Site index
Administrative costs

PST
PPW
PPW-Th.

As a plan of attack on this problem, it is recommended that the
following steps be taken in relation to a specific forest property:
1. Carefully develop the expected rate of return based on present
activities, revenues, and costs, separated according to impor
tant categories.
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2. Review corporate or individual profit objectives, including

the minimum acceptable rate of return for present and future
timberland ownership requirements.
3. Identify those required cost activities offering:
a. the most profit leverage,
b. the greatest possibility for change,
c. the earliest chance for improvement,
d. the least additional investment in money and effort.
4. List the activities in order of their ability to reduce costs
based on financial bracketing of the reasonable possibilities.
5. Work on the first priority with the required money, organiza
tion, and equipment until it has been completed in line with
the original objective.
6. Follow up to make sure the results developed as planned and
were within the budget.
7. Proceed through the same steps with each item on the original
priority list until an overall profit objective is reached.
Between private and public research there is a vast array of results
being obtained and promise of geometric expansion of these results
for the future. The direction and relation of this research activity
to specific cost reduction objectives can aid materially in the con
tinuing race for improved profits.
To expect a solid basis for continued private timberland owner
ship and quality forest management, the major timberland-owning
corporations must accept the obligation of developing demonstrated
methods of financially oriented forest regulation. Finally, this regu
lation must provide a healthy return comparable to that from alter
nate investments with the same degree of risk.

APPENDIX

Return on Investment Calculation (discounted cash
flow method) for M ode l Southern Timberland
Investment in Understocked Land

Procedure

In order to have a sound capital expenditure program, a company
must have an accurate method for determining rate of return on a
capital investment. To be accurate, this method must:
1. consider the cost of the investment, the earnings expected
from it, and the length of its life;
2. recognize that money to be received in the future is worth
less than the same amount received today;
3. be able to reduce a future sum to its equivalent present value.
The discounted cash flow method considers all of these requirements
and, therefore, can effectively contribute to a company’s capital
expenditure decisions.
The following information must be obtained in order to calculate
the rate of return for a timberland investment by the discounted
cash flow method:
1. the investment amount allocated to the component parts of
the property to be acquired;
2. future capital requirements;
3. detailed physical and financial operating plans for the entire
term that the investment will be held. (For timber planta
tions it is necessary to detail operations by years to the point
where the property is on a sustained annual yield basis with
a regular harvest cycle.)
4. federal capital gain and ordinary income tax application to
the proposed operation.
From the above information, a calculation of the annual profit and
loss results should be made. Then the cash flow can be obtained by
adding, for each year, the depreciation and depletion, the profit or
loss after taxes, and the reinvestment of capital required. At this
point the calculation of return on investment can be made by the
54
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trial and error method. The procedure is to obtain two interest rates
which, when applied to the cash flow, will result in two present values,
one of which is more and one of which is less than the investment
amount. By interpolation the return on investment can be obtained
(See “ Results ” and Table II) .
Assumptions

The following assumptions are based upon a fictitious model invest
ment in a southern timberland property. However, an attempt has
been made to make this model as similar as possible to current
economic conditions.
1. The original investment is $3,000,000 and includes 100,000 acres
at $30 per acre allocated as follows:
Present
quantity
Pine sawtimber
Pine pulpwood
Hardwood pulpwood
Land

100,000M
100,000
100,000
100,000

Unit

Unit
value

M BF Scrib. $20
5
Cord
Cord
2
Acre
3
$30

Total investment

Total

$2,000,000
500,000
200,000
300,000
$3,000,000

2. The land has a site index of 80, and a 25-year pulpwood rotation

is assumed. Therefore, 4,000 acres will be clear-cut and reforested
in each of the first 25 years.
3. A 6 per cent growth factor has been assumed for all species in
the original investment.
4- The volume of thinnings at five-year intervals beginning at age 15
and the yield at age 25 for site index 80 have been obtained
from the 1954 Loblolly Pine Yield Table by F. X . Schumacher
and T. S. Coile:
Trees 6.6"-12.5" Trees over 12.5" dbh
cords/acre
B . F. scrib./acre
Thinnings (Age 15)
Thinnings (Age 20)
Yield
(Age 25)

3.24
4.41
25.00

1,500

5. Stumpage prices on plantation volume are assumed to be:

Pine sawtimber—$25/MBF scrib.;
Pine pulpwood (harvest) —5 /cord;
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Pine pulpwood (thinning)—4/cord.
6. Costs of operation (based on Somberg et al., 1963) are:
a. Administrative costs— $1.50 per acre, per year (including ad
ministrative salaries, radio equipment maintenance and depre
ciation, fire protection costs, ad valorem taxes, road equipment
maintenance and depreciation, and boundary line maintenance);
b. Site preparation costs— $15.58 per acre;
c. Planting costs (by hand)— $12.40 per acre
Planting loss (10% )— 1.24 per acre
$13.64 per acre (this amount is
capitalized);
d. First rotation brush control— $8.77 per acre;
e. Direct thinning costs of marking trees for cutting— $2.56 per
acre.
7. For federal income tax purposes, it is assumed that owner is a
corporation which has no ordinary income to absorb ordinary
losses incurred annually in this investment. Therefore, the more
costs that are capitalized, the higher the rate of return becomes.
As an example, site preparation costs were not capitalized in the
model and the rate of return on investment was 3.45 per cent.
If they were capitalized, the return would have increased to 3.59
per cent. Since most corporations do have ordinary income suffi
cient to absorb ordinary losses, the normal policy is to capitalize
the lowest possible amount, thereby decreasing taxable income.
Results

Applying all of the basic Assumptions listed to the Procedures out
lined, the model timberland investment provides a rate of return
of 3.45 per cent. The calculation of this rate is shown in Table II
of the text. The following are additional detailed explanations
(coded to Table II) of the amounts shown therein.
(1)

Estimated income (loss) before depletion:
1st through 15th year:
Investment

Quantity

Pine sawtimber
7,823M
Pine pulpwood
7,823
Hardwood pulpwood 7,823
Stumpage sales

Unit

M BF Scrib.
Cord
Cord

Stumpage
value/unit Amount

20
5
2

$156,460
39,115
15,646
$211,221
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Costs of operation:
Administrative costs

(100,000 acres X $1.50/acre)
Site preparation costs
(4,000 acres X $15.58/acre)
First rotation brush control
(4,000 acres X $8.77/acre)

$150,000
62,320
35,080

247,400

Estimated Loss

$ (36,179)

16 th through 20th year:
Same as 1 through 15 years above
Thinning income

$ (36,179)

(4,000 acres X 3.24 cds./ac. X $4/cd.)
Direct thinning expense
(4,000 acres X $2.56/acre)

51,840
(10,240)

Estimated Income

$

5,421

21st through 25th year:
Same as 16 through 20 years above
Thinning income

$

5,421

(4,000 acres X 4.41cds./ac. X $4/cd.)
Direct thinning expense
(4,000 acres X $2.56/acre)
Estimated Income

70,560
(10,240)
$ 65,741

(2)

Depletion: Depletion rates were adjusted annually so that the
annual amount is continually decreasing. However, in the 16th
and 20th years, there is a slight increase caused by thinning
volumes’ being cut.

(3)

Net income (loss) before and after taxes: Since it was assumed
that the corporation had no ordinary income elsewhere to absorb
the ordinary losses incurred annually here, no tax benefit was
taken. Therefore, net loss before and after taxes remains the
same. However, if the ordinary losses could have been applied
to ordinary income which the corporation has elsewhere, the tax
benefit derived would have increased the rate of return from
3.45 per cent to 4.48 per cent, an increase of 1.03 per cent.

(4)

Reinvestment of assets:
Planting costs (4,000 acres X $13.64/acre) = $54,560
Present value of 1: Beginning with the 26th year the property

(5)

is now on a sustained yield basis with a regular harvest cycle.
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(6)

Since it was assumed that the property would be operated in
perpetuity as a tree farm, the present value of 1 was made on
the basis of 240 years, which was the maximum period in the
interest tables available.
Net income after taxes for 26th year and thereafter:
Harvest:
4.000 acres X 1,500 B.F. Scrib./acre X $25/MBF
$150,000
4.000 acres X 25 cds./acre X $5/cd.
500,000
Harvest stumpage sales
Thinnings:
4.000 acres X 3.24 cds./acre X $4/cd.
4.000 acres X 4.41 cds./acre X $4/cd.

$650,000
51,840
70,560

Thinnings stumpage sales
Total stumpage sales
Costs of operation:
Administrative costs
(100,000 acres X $1.50/acre)
Site preparation costs
(4,000 acres X $15.58/acre)
Thinning costs (8,000 ac. X $2.56/ac.)
Depletion (4,000 acres X 18.64/ac.)

$122,400
$772,400

$150,000
62,320
20,480
54,560

$287,360

Net income before taxes
Taxes *

$485,040
179,460

Net income after taxes

$305,580

Discussion

Mr. Gordon Comer:

Mr. Ferguson:

In your example you used stumpage rates
which are representative of today’s market.
Would we have these stumpage rates if we
had not had industrial forest management in
the South on a large scale for the last ten
years?
Possibly not, although I suspect that timber
would have been available at these prices
somewhere in the country.

* Net capital gain ($772,400 — 54,560) X 25% = $179,460.
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Mr. Philip G. Wheeler: I have just completed a similar set of calcu

lations in the Southeast and find, as you did,
that I cannot arrive at 10 per cent profit
under current Conditions. I came up with less
than 7 per cent.
Mr. Charles Carpenter: Referring to your Table IV whereby you
achieve, hypothetically, a 10 per cent return,
how would you achieve the high stumpage
levels indicated in the table?
Mr. Ferguson:
I did not contemplate a stumpage increase
through an improvement in the market but
rather as the result of improving the quality
of the material that is being grown and by
locating the stumpage closer to the plant itself
because of a freight saving.
Mr. Charles Carpenter: Would you mind reviewing the other items
contained in your Table IV?
Mr. Ferguson:
The next item was the rotation period which
would drop from twenty-five to twenty years,
continuing the same yields. The next item is
site index, moving from eighty to ninety. I
am assuming in the first case that the results
of our present genetic program will provide
yield improvement of at least that signifi
cance— and we are certainly getting closer
and closer to achieving such things. The site
index improvement I am attributing either to
fertilization or cultivation of the soil, so that
we get an effective increase through drainage
or some other physical improvement. As for
administrative cost, I think we can terminate
two forestry positions and arrive at that. As
for the site preparation cost, I think that Bill
Johnson, this morning, gave some indication
that they were certainly getting closer to that
level. And I believe that all sorts of innova
tions are on the horizon in this phase whether
they be from discing or chopping, or pellets or
chemical application. With a little more effort
and time, we can certainly achieve such a cost

60

Mr. T. N . Busch:
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reduction. Planting cost, of course, is easier
because of the substitution of seed for seed
lings. I think as we improve our knowledge
of the amount of seed to apply, per acre, to
achieve the best response, we can accomplish
these results.
I think your model containing a three-dollar
bare land value is unrealistic because I paid
that twenty years ago for very poor land.
Real estate values have been going up stead
ily whether the land is intended for growing
timber or subdividing. I believe you will have
to raise the bare land value as much as three
or four times what you suggest. I do not
understand how you can increase the price
of sawtimber and pulpwood and decrease the
cost of doing work. I believe that is unrealistic
because as stumpage values rise and product
values rise, everything else is going to rise
in cost too. And so I think your model is
interesting but unrealistic.
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TIMBERLAND COSTS A N D TAXES
W IL L IA M R. SIZEM O RE, Consulting Forester
Tallassee, A lab am a

Introduction

If we accept as the definition of cost— “ an amount of money that
you pay to someone else for goods or services,” the federal income
tax becomes the leader of the field in forest management. And, unfor
tunately, the more effective we are in carrying out the cost reductions
already proposed and to be proposed during this symposium, the
higher this cost becomes.
The importance of federal income taxes as a cost can be seen by
following revenue and costs through one rotation of southern pine.
There is no such thing as taking a simple illustration when you are
dealing with taxes, but at least we can say that we will leave out
some of the complexities.
For this example, let us take an acre of land, plant it in loblolly,
and grow it for thirty years. The site index for this acre for loblolly
is eighty feet.

We are considering recently abandoned row-crop land, therefore the
following schedule of costs might apply: planting, $15.00; operating,
$1.00 per acre per year including ad valorem taxes, fire protection,
overhead, and similar recurring expenses. Our total costs would thus
include the $15.00 planting charge plus $30.00 which would be paid
out $1.00 a year over a thirty-year period. We must assume that the
tax law will not change during the rotation. This is somewhat un
realistic since we have had at least four major overhauls with
respect to timber in the last thirty years. The total corporate tax
above $30,000 was 52 per cent in 1963, is 50 per cent this year, and
will be 48 per cent in 1965. If we adopt the 1965 rate, the $30.00
operating charge is netted at only $15.60. This will be explained
later for those who are not familiar with the reasons for this reduction.
The prediction of tax costs during this rotation naturally requires
the prediction of revenue. If we use the Schumacher and Coile tables
(1960) coupled with prices of $4.00 per cord for pulpwood thinning,
61
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$5.00 per cord for pulpwood harvests and $25.00 per M BF for saw
timber harvests we might expect the revenue schedule illustrated in
Table V. Those of you who are familiar with the calculation of the
T able V .

Sample revenue schedule

Unit rate

Item
15-year thinning
20-year thinning
25-year thinning
30-year harvest

3 cords
4 cords
4 cords
20 cords
4.9 M BF

$ 4
4
4
5
25

Gross
revenue

Depletion
cost

Net

Tax

3
4
4

9
12
12

$ 2.25
3.00
3.00

$ 12
16
16
100
122.50

4

118.50

54.63
$62.88

$266.50

unit rate of depletion will note that a rather broad degree of tolerance
was allowed in order to simplify the presentation. However, the
results are in proportion and line up as shown in Table VI. This

T able

VI.

Percentage of gross revenue allocated to various items

Item
Planting cost
Net operating cost
Federal income taxes
Interest and/or return on investment
Totals

Amount

Percentage of
gross revenue

$ 15.00
15.60
62.88
173.02

5.6
5.9
23.6
64.9

$266.50

100.0

distribution is graphically illustrated by a common dollar represen
tation as is shown in Figure 3.
Limitations of the Discussion

Even in an illustration this simple, a number of questions could
be raised. For that reason it is necessary to qualify this entire paper
by saying that all examples apply only to the rather narrow condi
tions specified.
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This sort of thing was brought home to me rather forcibly in a
tax class in which I was a student. The instructor, a Ph.D.-C.P.A.
combination, put a rather thought-provoking question to a student,
and after about a minute of hesitation the student came forth with
the right answer.

F i g u r e 3.

Common dollar distribution— gross revenue from one
rotation.

“ Oglesby,” the professor asked, “ did you know the answer to
that question or did you just reason it out? ”
“ Well, to be honest,” said Oglesby, “ I just sort of reasoned it out.”
“ Don’t do that,” said the professor, “ in tax there is no reason—
you have to know the answer.” There is no room for innovation in
tax analysis. If someone has not said it before, it is dangerous to
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say it. For that reason, parts of this paper may sound suspiciously
like Briggs or the Commerce Clearing House or Prentice-Hall tax
services.
The Federal Income Tax Law in General

In considering the application of the federal income tax law to
forest lands it is helpful to consider the law in general. Someone
thought up such a law as early as 1815 and a tax was in effect during
the Civil War period. However, the history of the present law really
begins with the Revenue Act of 1894. The Supreme Court had up
held the Civil War acts but nevertheless the 1894 act was declared
invalid nine months after its passage. The case which invalidated
the 1894 act was Pollock v. The Farmers’ Loan and Trust Company
(1894) . The issue was based on Section 9, Article I of the Constitu
tion which provides that “ no capitation or other direct tax shall be
laid, unless in proportion to the census or enumeration, hereinbefore
directed to be taken.” Since an income tax is not in proportion to
the census, such a tax is not in accord with the original provisions
of the Constitution.

In order to eliminate this obstacle, the Sixteenth Amendment was
passed by Congress on July 12, 1909, and ratified by the required
number of state legislatures early in 1913. Since the 1913 act,
Congress has passed many acts and laws relating to revenue. Early
in 1939, all of the provisions of the various acts still in force were
incorporated in the Internal Revenue Code.
The Internal Revenue Code of 1954 completely overhauled the
federal tax laws, making radical changes in the form and arrangement
of the 1939 code and effecting fundamental changes in the rules of
taxation. The revision of the code is an annual affair and sometimes
one year’s amendments take two years to pass, as in the case of the
1964 bill. (This bill is probably just as extensive as the 1954 act.)
The first concept in federal taxation is that of income. Income
includes all wealth, in cash or kind, flowing to the taxpayer except
a true return of capital. Thus, gains from the sale or other disposition
of capital assets are covered. The code says “ gross income ” means
all income from whatever source derived. However, there are some
items which are exempted in the calculation of gross income which
are called “ exclusions.” Similarly, items included are known as
“ inclusions.” “ Taxable income ” is gross income minus deductions.
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" Ordinary income ” is all gross income except that arising from the
sale or exchange of a capital asset or of an asset treated as a capital
asset.
Capital Assets

From a tax standpoint, the definition of a capital asset is expressed
in a negative manner. That is to say, a capital asset is any property
held by a taxpayer (whether or not connected with his trade or
business) except:
1. stock in trade (property included in inventory if on hand at
the close of the tax year);
2. property held primarily for sale to customers in the ordinary
course of the taxpayer’s trade or business;
3 . depreciable property used in a trade or business. (See Sections
1231 and 1 2 4 5 );
4 . real property used in a trade or business (except Section 1231
property as modified by Section 1 2 5 0 );
5. copyrights, literary, musical, or artistic compositions;
6. accounts or notes receivable acquired in the ordinary course
of business for services rendered or for stock in trade;
7. federal, state, and municipal obligations issued on or after
March 1, 1941, on a discount basis and payable without
interest at a fixed maturity date not over one year from the
date of issue.
A word which is frequently used in tax matters is “ basis.” This
term is closely related in meaning to “ cost,” and usually the cost
of the property to the taxpayer is the basis. However, the basis may
be the fair market value on a given date or one obtained by sub
stitution as in the case of a gift.
A property rarely retains the same basis throughout its life because
capital improvements may be made or deductions for depreciation
may be taken. Before gain or loss on a sale or exchange of the
property can be determined, these items must be added to or sub
tracted from the basis. Normally, the taxpayer increases his basis
for items chargeable to a capital account. He reduces it for items
credited to a capital account. He also reduces it for any of several
processes which properly charge the wasting of an asset to a given
accounting period.
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Three equations can be used to summarize transactions involving
capital assets. These are:

basis + additions — reductions = adjusted basis
gain = amount realized — adjusted basis
loss = adjusted basis — amount realized
If several items were purchased as a unit, but can be sold separately,
the cost as a whole must be divided among the items in proportion
to the market value of each. The market price of each unit is then
compared to its allocated basis in order to determine gain or loss.
If allocation is impractical, no gain or loss is realized until the entire
cost is recovered. There are several kinds of property which usually
require the allocation of the purchase price. One example close to
forest property is subdivided real estate. If several lots are bought
in one transaction, each lot would have to be valued separately.
Another general classification is that of depreciable and nondepreci
able property bought together. Purchase of land and buildings falls
into this category. This class also includes depletable and nondepletable property which is the situation with most forest land.
To illustrate allocation in general, suppose that a house and lot,
bought at an auction sale, cost $12,000. Prior to the auction it was
estimated that the lot was worth $5,000 and the house $10,000. The
allocation for the house would therefore be $10,000/15,000 X $12,000
or $8,000; and the lot, $5,000/15,000 X $12,000 or $4,000; the two of
which add up to the $12,000 purchase price. Another example is
afforded by a tract of forest land. Suppose the area is 1,000 acres and
it has 1,000 board feet of pine sawtimber per acre and one cord of
pine pulpwood per acre and no other merchantable products. Further,
suppose that the land would sell for $20 per acre after cutting of the
timber; the sawtimber could be sold for $25 per thousand board feet;
and the pulpwood for $5 per cord. The purchase price turns out to
be $40 per acre. What would be the allocation? The following exten
sions would first be made:
1.000 M B F of pine @ $25 per M
1.000 cords of pine pulpwood @ $5 per cord
1.000 acres of land and noninerchantable growing
stock @ $20 per acre

Total

$25,000
5,000

20,000
$50,000
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The basic procedure is the same as that used for the house and lot.
The allocation to sawtimber is $25,000/50,000 X $40,000 or $20,000;
to pine pulpwood $5,000/50,000 X $40,000 or $4,000; and to land and
nonmerchantable growing stock $20,000/50,000 X $40,000 or $16,000.
The three elements thus total $40,000.
It is helpful at this point to review a statement by R. C. Staebner
(1959), formerly chief of the Engineering and Valuation Branch,
Internal Revenue Service:
“ Timber depletion for federal income taxes is based on the cost or
other adjusted basis, and as growth constantly increases the units of
timber available without increasing the recoverable dollar basis avail
able for depletion, it is necessary to add-in growth periodically. Such
adjustments should be made at maximum intervals of five years pre
ferably every year. . . .

“ It is the present position of the Service that minimum land values
of $3-$10 per acre should be assigned, depending on the competitive
market and going prices, and the balance of the purchase price
allocated among the various species and size classes in accordance
with their actual values at the date of acquisition.
“ In view of the increasing value of young growth under prevailing
practices, an allocation should be made to young growth to reflect
its true value as a part of the total timber component. Subsequently,
as the young growth attains merchantable size, the amount so allo
cated may be progressively transferred to the depletion account. It
should be recalled that the regulations are explicit in requiring an
allocation of the consideration paid for fee land between the land,
timber, improvements, and any other element of recognizable value
existing at the time of purchase.”
The Classification of Forestry Expenditures

There is a difference between charges against income and capital
expenditures. A capital expenditure is an outlay that results in the
acquisition of property or in an improvement, the life of which
extends beyond the tax year. Such an expenditure, generally, is not
deductible as an expense. This does not mean that the taxpayer
does not get a deduction for these expenditures. On the contrary,
a deduction is usually allowed by way of depreciation or depletion.
In the case of depreciation, the cost is recovered over the useful life
of the property.
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Charles W. Briggs (1962) has an excellent treatment of the dis
tinction between capital and ordinary expense items. Somewhat
paraphrased he says: “ In general, direct costs incurred in connection
with reforestation by planting are capital expenditures, recoverable
through the allowance for depletion as the timber subsequently
becomes merchantable and is cut or sold.” He defines planting as
follows: “ (a) preparation of the site, including any girdling or brush
removal, (b) cost of seedlings, (c) labor and tool expense, including
depreciation of equipment used in planting such as trucks and tree
planting machines.”
Briggs elaborates further:
“ Other timber capital expenditures include those for acquisition of
land and timber, cutting rights and extension of cutting rights; legal,
abstract, title search, cruising and survey costs in connection with
such acquisition; permanent improvements to the land, depreciable
and non-depreciable; construction of permanent roads, fire lanes,
bridges, trestles, etc. and for equipment having more than a year’s
useful life and for repair of such equipment that prolongs its useful
life. . . .

“ Regulations of general applicability to all taxpayers relating to
|ordinary and necessary ’ business expenses mention costs of manage
ment, commissions, labor, supplies, repairs, operating costs of vehicles,
rental and travel. These same categories of expenses are found or
can be identified in forestry operations. Some examples are: control
of fire, disease, and pests; fire protection assessments; insurance on
timber loans and mortgages; yield and severance taxes payable at
time of cutting; labor and professional costs relating to management,
cutting, and timber processing; costs of tools of short life; and costs
of materials and supplies.”
Happily, the Revenue Service treats timber stand improvement
work as a cultural operation, and, therefore, a deductible ordinary
and necessary expense, provided that such expenses are reduced by
the proceeds from any salable material removed in the operation.
Such expenses would include costs of thinning, girdling, poisoning,
brush control, improvement cuttings, and cull and snag removal.

“ Direct expenses ” incurred in the disposal of timber reduce the
amount received in computing capital gain and loss. Whether or not
an expense is direct depends on how closely related it is to the
disposal.
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The Calculation of Depreciation

One of the basic principles of accounting relates to the allocation
of cost to the period in which it occurs. Depreciation is the term
which is used to describe the procedure by which the cost of an asset
which will be used for several accounting periods is apportioned to
those periods.
Obviously, if a pickup is bought for use in a forestry operation over
a period of three years the entire cost of the pickup should not be
charged against the first year’s operations. Depreciation is important
in forest management not only because it is necessary in developing
a realistic profit and loss statement, but also because it provides for
a reduction in taxable income and hence an increase in cash flow.

Tax regulations permit the use of any method of calculating the
annual allowance for depreciation as long as it is consistent with
recognized trade practices. Three methods are specifically listed:
(1) the straight line; (2) the double declining balance; and (3) the
sum of the years’ digits. The two latter methods may be used only
for new property with a useful life of more than three years acquired
after 1953. To illustrate the calculation of depreciation suppose that
a small tractor was acquired on January 1, 1964, for use in skidding
pallets in a pulpwood operation. Reference to the latest edition of
Bulletin F of the Federal Tax Guide (1963) shows an average useful
life of five years for this category. If the initial cost is $6,600 and
the salvage value is $600 the straight line computation of annual
depreciation would be as follows:
A D _ $ 6 .6 0 0 - $600 = $1,200
5
In the double declining balance method, the salvage value is not
used in figuring the allowable depreciation, but the asset cannot be
depreciated below a reasonable salvage value. The schedule for
depreciation by years for this method is illustrated in Table VII.
The salvage value must be used in the third method— the sum of
the years’ digits. In this approach the annual allowable depreciation
is a fraction of the original cost minus the salvage value. The
denominator of this fraction is the sum of the digits up to the number
of years of useful life. The numerator is the number of years of
useful life remaining for the asset. In our example the denominator
of the fraction would be: 1 + 2 + 3 + 4 + 5 or 15. If S represents
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T able

VII.

Depreciation schedule for double declining
balance method (by years)

Undepreciated
balance

Year
1964
1965
1966
1967
1968

Double rate Depreciation allowable
40%
40%
40%
40%

$6,600.00
3,960.00
2,376.00
1,425.60
855.36

$2,640.00
1,584.00
950.40
570.24
255.36

NA

the sum of the digits and N the years of useful life, the following
formula can be used:
S = (N + 1)
(

2

)

or S = 5(5+l ) =
( 2 )

15

Table V III gives the schedule using this method.
T able

Year
1964
1965
1966
1967
1968

VIII.

Depreciation schedule for sum of years’ digits method

Cost less
salvage

Depreciation
Fraction
allowable
for depreciation

6000
6000
6000
6000
6000

5/15
4/15
3/15
2/15
1/15

$2,000
1,600
1,200
800
400

Remaining basis
$4,600
3,000
1,800
1,000
600

In making this brief presentation of depreciation, I have ignored
the effects of an election to take additional first-year depreciation and
the 7 per cent investment credit against taxes. Because of the
limitations on these items there would be relatively little overall
effect on a forest enterprise. It should be brought out again at this
point that although depreciation of forestry equipment is usually an
ordinary expense item, it must be capitalized if it occurs in connection
with a capital investment such as planting.
The Calculation of Depletion

The 1,000-acre tract of land mentioned previously had a purchase
price allocation as follows:
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1.000 M BF sawtimber @ $20 per M
1.000 cords of pulpwood @ $4 per cord
1.000 acres of land and NMS @ $16 per acre
Total

$20,000
4,000
16,000
$40,000

Since in this tabulation the allocations for land and for nonmerchantable growing stock (NMS) are consolidated, the first step is to
separate those two items. If the minimum figure of Staebner’s range
is applicable, there is a valuation of $13.00 per acre for nonmerchantable growing stock and $3.00 per acre for bare land.
If the merchantable timber should be liquidated simultaneously
with purchase there would be no gain if the sale price were the same
as the allocated value. On the other hand, if the timber is sold for
more than the allocation or is sold at some later date, the amount
of depletion will be different from the sale price.
Assume for example that the annual growth rate on this property
is 200 board feet per acre plus .2 cord pulpwood per acre. If a sale
is made in the fifth year after purchase, then the growth for the full
five years must be taken into consideration in finding the unit rate
of depletion.
T a b l e IX .

Calculation of depletion based on five years’ growth

Volume
2,000 MBF
2,000 cords

Unit rate of
depletion
Basis
$20,000
4,000

$10 perM
2 per cd.

Depletion
used
Volume cut
1,200
1,200

$12,000
2,400

Using the foregoing growth rates, the volume at the end of five
years; the calculation of the unit rate of depletion; and the depletion
for a 60 per cent cut would be as indicated in Table IX . If the cut
had been deferred to the tenth year it is probable that some of the
nonmerchantable growing stock would have grown into pulpwood size.
If it had been determined that 40 per cent of the nonmerchantable
stands had attained pulpwood size, then 40 per cent of $13,000 or
$5,200 would be transferred to the pulpwood account. This would
give a total basis for pulpwood of $9,200. The unit rate would be
calculated by dividing the 3,000 cords of inventory into that figure.
Thus, the unit rate for the tenth year would be $3.07 per cord.
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Calculation of Taxes on G ains from Timber Sales

Timber traditionally has been recognized as a part of the realty
and hence from a legal and economic standpoint has been considered
a capital asset. Prior to 1944 an owner who used timber in his own
trade or business or who sold it under a cutting contract did not get
capital gains treatment for his timber sales. In 1944 capital gains
treatment was extended to those classes of owners by Section 117 (k)
of the Internal Revenue Code. In the 1954 code these provisions
were retained under Section 631 (a) and ( b ) . Section 631 is based
on Section 1231, the section dealing with assets used in a trade or
business. This section, in turn, depends on Section 1221, the general
capital assets section which has already been mentioned. No impor
tant revisions pertaining specifically to timber were made in the
1964 tax bill. In contrast to the situation prior to 1944 an owner
who does not sell under 631 (a) or (b) cannot be sure that he will
get capital gains treatment. In fact, for lump sum sales the question
arises as to whether or not the timber is held for sale to customers
in the ordinary course of business. The IRS has said (Briggs, 1962)
that the following factors will be considered:
1. the purpose for which the property was acquired, whether
for sale or investment;
2. the number, continuity, and frequency of sales as opposed to
isolated transactions;
3. the activity of the seller with reference to the sales or of
those acting under his instructions or in his behalf;
4. the extent or substantiality of the transactions;
5. any other facts tending to indicate that the sales or trans
actions were in furtherance of an occupation of the taxpayer.
The most important test is whether the sales were frequent and
continuous or isolated and casual. Another important test is whether
the elements of development and substantial sales activity are lacking
and the taxpayer merely accepts offers from unsolicited purchasers.

Section 631 (a) applies to landowners who cut their own stumpage
for use in their own trade or business. Section 631 (b) refers to the
sale of timber by some form of cutting contract under which an
economic interest is retained. For the owner cutting his own timber,
the sale price is the fair market value of the timber cut as of the first
day of the tax year in which it is cut. Under present law the timber
must have been held for more than six months prior to the first day
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of the tax year. For the owner selling under a retained economic
interest, the sale price is the amount actually received. The date
of disposal may be the date that payment is received or the date of
cutting at the option of the seller. In this case the timber must have
been held for more than six months prior to the date of sale.

In the example of the 1,000-acre tract, a sale was assumed at the
end of five years. Suppose that the timber sold brought $25.00 per
thousand board feet for the sawtimber and $5.00 per cord for the
pulpwood, and the costs of selling amounted to 5 per cent. The
calculation of the tax for a corporation would be as follows:
1.200 M B F sawtimber @ $25 per M
1.200 cords pulpwood @ $5 per cord

$30,000
6,000
36,000
1,800

Gross sales price
Less
Adjusted sales price
Less cost of timber
1.200 M B F @ $10 per M
1.200 cords pulpwood @ $2 per cord

$34,200
$12,000

2,400

14,400

Gain on sale

19,800

Tax @ 25%

$ 4,950

(It should be emphasized at this point that there is a difference in
the handling of capital gains for corporations as opposed to that
for individuals. The rate for corporations is always 25 per cent
whereas for individuals, it varies but may not exceed 25 per cent.)
The Relation of Forestry Operations to the Firm as a W hole

The example which has already been discussed can be expanded
by giving the 1,000-acre tract an owner. Assume that this owner is
a corporation and its operating statement for the year of the timber
sale including previously discussed items shows the following:
Net ordinary income before federal income tax
and before timber operations
Revenue from timber sale
Forest operating expenses
T.S.I.
Planting
Timber sales expense
Cost of timber sold

$100,000

36,000
1,500
1,000

1,500
1,800
14,400
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In the discussion of forestry expenditures, operating expenses and
T.S.I. were classed as “ ordinary ” expenses, planting as a capital
item, and timber sales expense as a reduction to the sale price.
Thus, the $100,000 of ordinary income would be reduced by the
sum of $1,500 and $1,000. The timber sales expense would reduce
the sale price of the timber as already shown. The planting cost
would be debited to a deferred reforestation account. The tax on
the $97,500 ordinary income remaining using the 1965 rates would
be as follows:
25,000 @ 22%
72,500 @ 48%

$ 5,500
34,800

Total ordinary tax
Tax on long-term capital gain (timber)

$40,300
4,950

Total tax

$45,250

The effect of being able to charge certain forest expenses against
ordinary income can be shown by calculating the tax as if the forest
expenses were a reduction to the timber sales price:

$36,000

Gross receipts from timber sales
Less:
Sales expenses
Operating expenses
T.S.I.
Cost of timber sold

$ 1,800
1,500
1,000

14,000

18,700
$17,300
$ 4,325

Net hypothetical gain
Tax @ 25%
The tax on the ordinary income would then be:

$25,000 @ 22%
$75,000 @ 48%

$ 5,500
36,000

Total ordinary tax
Tax on hypothetical gain

$41,500
4,325

Total
Actual tax

$45,825
45,250

Saving

$

575

It will be noted that $575 is exactly 23 per cent of the ordinary
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expense that is involved. However, this 23 per cent should not be
confused with the net effect of ordinary expenses. If it is assumed
that the firm as a whole will customarily make a profit of more than
$25,000 a year, then the adding of an item in the ordinary expense
category will result in a decrease in net profit after taxes of 52 per
cent of the amount of the ordinary expense. Referring back to the
original netting of the $30.00 annual operating costs, it is seen that
the $15.60 was obtained by taking 52 per cent of the $30.00 cost.
A Sam ple Problem

The IRS conducts examinations from time to time for persons who
desire to be specially enrolled to practice before the service. According
to the Commerce Clearing House (Federal Tax Guide, 1964) there
was one question dealing with timber in the examination given on
September 25 and 26, 1963:
“ During 1962, Fred Fourbee, a farmer, sold timber that he had
cut during the year from a tract of land which he bought in 1950
for $3,100. The cost allocated to land is $100.
“ The timber was sold for $18,000. Selling expenses incurred
amounted to $500. On January 1, 1962, the fair market value of
the timber was $15,000.”
The following solution is suggested:
f Fred Fourbee should elect to treat the cutting of the timber as
a sale or exchange of a Sec. 1231 capital asset, as provided by Sec.
631. This will entitle him to a long-term capital gain to the extent
of the difference between the fair market value of the timber as of
January 1, 1962, and his original cost. The fair market value then
becomes his new basis for the timber, and any amount realized in
excess thereof on the sale is ordinary income. Therefore, Fourbee’s
1962 taxable income is computed as follows:
Capital gain on timber cutting:
Fair market value, 1/1/62
Timber cost ($3,100-$100)

$15,000
3,000

$12,000

Sale of timber:
Selling price after selling expenses
Fair market value

$17,500
$15,000

2,500

Gross income
Less 50% capital gains deduction

$14,500
6,000
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Adjusted gross income
Less: Standard deduction

$ 8,500
850

Less: Personal exemption

$ 7,650
600

Taxable income

$ 7,050

The key words in this problem are “ sold timber that he had cut
during the year.
. . " The fact that he had cut the timber himself
«/
brings the action under Section 631 (a) instead of 631 ( b ) . But if
Fourbee had sold his timber under a cutting contract instead of
cutting it himself, and this was his only income for the year, his tax
computation would have been as follows:
Capital gain on sale of timber
Selling price after selling expenses
Timber cost ($3,100-$100)
Gross income
Less 50% capital gains deduction
Adjusted gross income
Less: Standard deduction
Less: Personal exemption
Income

$17,500
3,000
$14,500
7,250
7,250
725
$ 6,525
600
$ 5,925

This latter taxable income is $1,125 less than under the first method,
and the tax saving would be $334.50. In view of this saving on
after-tax income, Fourbee would do well to weigh the profit from
cutting his own timber carefully.
Planning for Tax Reduction

The case of Fourbee which we have just discussed is indicative of
a general proposition which applies to every cost reduction proposal
which has been or will be presented to this symposium. The decision
as to whether or not to use the suggested method must be based
on the net effect on after-tax income.
For example, consider decisions involved in prescribing the treat
ment for a recently acquired partially stocked stand of pine:
“ Shall we liquidate? " As was illustrated in the 1,000-acre tract,
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the dilution of the unit rate of depletion tends to push the decision
toward immediate liquidation.
“ Shall we plant or use natural reproduction? ” The planting of
most partially stocked stands after cutting involves relatively heavy
capital expenditures for site preparation and planting. Thus, we are
tying up capital funds completely for fifteen years and partially for
a longer period. The effect of tax considerations is toward natural
regeneration and the deferring of timber stand improvement for at
least three years in the hope that such costs can be classed as
ordinary expenses.
These are only two of the many decisions which involve tax angles.
Our biggest single item of cost in the growing of timber certainly
deserves to be foremost in our reduction efforts.
Discussion

M r. Howard Hanna: In your example describing Mr. Fourbee’s opera

M r. Sizemore:
Mr. Harry Walker:

Mr. Sizemore:

tion, I wonder how a farmer with no converting
plant can qualify under Section 631 (a) of the
tax code?
As long as he does the logging himself he can
qualify.
I thought he might qualify under Section 631(b)
of the code. In this case the code would not
permit just any kind of a contract. It would
have to be one which contained a retained
economic interest.
That is correct. To qualify under Section 631(b)
he would be required to retain an economic
interest.
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COST ANALYSIS BY TIME
AN D MOTION STUDIES
F R A N K T. CARROLL, JR.
Department of Mechanical and Aerospace Engineering
Louisiana State University

Introduction

The purpose of this presentation is to reevaluate the work measure
ment techniques and to recall to your attention the existing methods
of accumulating cost data so that logging expense can be predicted.
In the vernacular of current industrial engineering terminology,
the procedure of felling, bunching, skidding, loading, and hauling is
considered a logging system. In order to be able to maintain better
cost control of any logging system, it is necessary to have, before
hand, data that will give the approximate cost of the operation.
Systems Concept

Before going any farther we might see what is meant by systems.
Webster offers a number of definitions: “An organic or organized
whole; a complex of ideas, principles, etc., forming a coherent whole;
or an assemblage of objects united by some form of regular inter
action or interdependence.” Because of the wide latitude in inter
pretation of these words, we need to reduce further the definition by
defining “ whole.” It may be defined as: “ The entire thing; all that
is comprehended under some concept, generic term, or abstraction of
any sort; a totality, sum, or entirety; a complete assemblage or
organization of parts or elements.”
An individual felling logs represents a totality, yet he and his saw
are part of a larger logging operation. Therefore a system or totality
occurs in different levels and may refer to varying numbers of inter
related activities.
Individuals in their various fields tend to view the activity in which
they are engaged as the total system; therefore their definitions take
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on a viewpoint related to their field. According to Goode and Machol
(1957) the concept of systems is difficult to define precisely. Instead,
systems are characterized by their attributes, for example, equipment
of large scale and complexity, automatic and revolving computers
with inputs frequently described as statistical. There are many other
definitions of the word " system ” with the various adjectives used
to modify it: communications systems, inventory control systems,
methods evaluation systems, weapon systems, etc.
W o rk System Level Characteristics

The design of a system must recognize only basic system charac
teristics irrespective of the departmental organizational structure.
The main common ties relating a system at any level to any other
system are characteristics which remain the same. Each work system
level appears to have common characteristics that aid the design
approach.
Let us now examine the characteristics of a work system as out
lined by Gerald Nadler (1963) :
1. the function or eventual purpose of the system level;
2. the input to the system level to achieve the function;
3. the output specifications required to achieve the function;
4-. the order or sequence of work activities, including feedback,
required to change the input into the output specifications;
5. the physical equipment (tools, machines, etc.) and the en

vironment surrounding the work situation, including operation
controls and rules;
6. the methods used by people in working with physical com
ponents.
M ode ls of W o rk Measurement: Standard Data

In order to establish standard times or output predictions, we must
be able to collect standard data. Standard data are the collection
of man, man-machine, and machine operation output information
for the purpose of establishing standard times or output predictions
without making direct measurements of the task. According to
Nadler, the prediction capabilities of standard data present many
advantages.
1. Less time is required for direct observational time study.
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2.
3.

4.

5.

81

Time studies will still be needed for establishing standard
times on completely different classes of work, as well as to
check, maintain, and extend present standard data.
Production and office flow lines can be balanced and work
loads established before output is required.
Costs, schedules, and delivery data can be predicted before
any work is done on a product or to produce a service.
Greater consistency is obtained in establishing standard times.
Standard data tend to eliminate some of the random errors
of the time study and other data-gathering procedures.
Greater economy is achieved in setting standard times. Fewer
man-hours are required, and more activities can be pursued in
developing the total concepts of work design and better
models of work measurement.

W ork Measurement

Now let us investigate the more popular types of work procedures.
Work measurement, per se, had its beginning when Frederick Taylor
used the stopwatch to measure human effort. By 1950 all the tech
nological and statistical procedures had been perfected to adapt
stopwatch studies to any repetitive effort. Such studies involve, in
one way or another, determining the manner in which varying physical
or other factors of the job affect productivity and cost. Depending
on their level of intensity, these studies fall into three general classes;
methods-time measurement (M T M ); gross-time studies; and pre
determined time studies. H. I. Winer (1961) describes them as follows:
“ Methods-Time Measurement { M T M ) : These are the most inten
sive, detailed and expensive. They involve analyzing work to separate
each individual movement (therblig) of the operator of a machine
or any other worker. M TM studies are used in many industries
where conditions are highly standardized and the work is composed
mainly of short-cycle, repetitive operations. It will be a long time,
if ever, before logging reaches the point where M TM studies will be
necessary, except for certain problems in tool and machine design
which are outside our scope.
“ Gross-Time Studies: In logging, these are studies in which mea
surements and times are not taken for individual trees. Studies of this
type have the advantage of speed and economy, especially if you
have a situation where only one factor varies appreciably.
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“ For example, suppose you wish to compare the efficiency of two
different chain saws, whose costs are identical. You could make a
gross comparison very easily by:
1. Having a good saw crew use each saw for a few weeks under
comparable conditions.
2. Getting the total man-hours and saw-hours used in each test,
and
3. Getting the total scale of wood produced.
“ If the basic requirement of comparable conditions was met, you
would then be able to compute the comparative efficiency of the two
saws. However, you would have no way of explaining the reason(s)
for any difference that might appear.
“ A somewhat more complicated example of a gross-time study, but
still relatively simple and inexpensive, involves making measurements
of such variables as: tree dbh, number of sticks per tree, cut per
acre, and volume by species on a number of previously selected
sample plots. (This can be done during a cruise or in advance of
the actual logging.) The field work then requires only total manhours and total production, as in the previous example. Office com
putations are more complicated, requiring the use of multiple regres
sion techniques; this work can be handled readily by anyone with a
basic training in statistical methods.
“ The major limitations of gross-time studies are common to all
types of logging analysis:
In order to estimate the effect of any variable on productivity,
the variable itself (or a closely correlated variable) must be
measured at some time. (In other words, you can get informa
tion more efficiently by using the best methods, but you can t
get something for nothing.)
“ Time Studies: Intermediate in intensity and cost between M TM
and Gross-Time studies. The particular form of a detailed study
will vary enormously from one situation to another. Basically, how
ever, conventional time studies involve:
1. Separating and timing different types of work, such as cutting,
walking, limbing, driving, etc.
2. Preparing activity tables showing the distribution of working
time among various activities.
3. Measuring or stratifying physical variables (dbh, skidding
distance, road classification, etc.) that can be related to time
components.
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4. C o n v e rtin g sm o o th e d tim e -p ro d u e tio n d a ta in to tim e -p ro 
d u c tio n -c o s t d a ta th ro u g h a p p lic a tio n o f a p p ro p ria te m ac h in e
r a te s a n d o th e r costs.

Dbh

(in c h e s )

BUCKING

BUNCHING

F i g u r e 4. V a ria b le effect of local c o n d itio n s on m a n -h o u r co sts
per M B F .
“ E x p e rie n c e a n d ju d g m e n t will in d ic a te h o w b ro a d a n d h o w in te n 
siv e a s tu d y sh o u ld b e. I n gen eral, o n e m u s t c o n sid e r (a ) th e n a tu r e
o f th e o p e ra tio n to b e s tu d ie d , (b ) th e v a lu e s in v o lv e d , a n d (c) th e
te c h n ic a l level of p roficiency a lre a d y p ra c tic e d in logging. O bv io u sly ,
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t h e m o re e x p e n siv e t h e o p e ra tio n a n d t h e g r e a te r t h e sa v in g s t h a t
m a y r e s u lt fro m im p ro v e d efficiency, t h e m o re m o n e y o n e m a y b e
ju s tifie d in sp e n d in g in a n a ly s is . O n t h e o th e r h a n d , if a n o p e ra tio n
is c le a rly in effic ie n t to th e n a k e d eye, th e r e is n o p o in t in w a s tin g
m o n e y o n e la b o r a te a n a ly s is u n til t h e o b v io u s deficiencies h a v e b e e n
c o rre c te d .”
Analysis of Logging O perations
M o s t s tu d ie s d e a l w ith a specific s itu a tio n a n d in d iv id u a l d a ta .
T h e m e th o d p ro p o se d h e re is in t h e n a tu r e of a g e n e ra l f o rm a t

D is ta n c e

s k id d e d ,

SKIDDING

ft.

D is ta n c e , m ile s
HAULING

F i g u r e 5. V a ria b le effe c t of lo ca l c o n d itio n s o n m a c h in e c o sts
p e r M B F (a s s u m in g a c o n s ta n t c o s t [k] fo r l o a d i n g ) .
w h ic h c a n b e a d a p te d to a n y p a r tic u la r lo g g in g s itu a tio n a n d a g iv en
s e t o f c o n d itio n s . I f g r e a te r a c c u ra c y is d e sire d , i t c a n b e o b ta in e d
b y f u r th e r re fin in g of t h e m e th o d .
I n o r d e r to im p le m e n t a tim e - s tu d y p ro g ra m su c h a s w o u ld b e
u se fu l in t h e lo g g in g in d u s tr y , th e follow ing s y s te m is p r e s e n te d fo r
y o u r c o n s id e ra tio n : (1) a ll c o sts p e r m a n - h o u r (F ig u re 4) a re s u m 
m a riz e d fo r t h e e n tir e o p e ra tio n ; (2) all m a c h in e c o sts p e r th o u s a n d
b o a rd fe e t (F ig u re 5, in c lu d in g a c o n s ta n t c o s t (k ) fo r lo a d in g ) a re
s u m m a riz e d fo r t h e e n tir e o p e ra tio n ; t h e n (3) t h e su m of 1 a n d 2
e q u a ls t h e t o t a l c o s t of t h e o p e ra tio n . T o a d a p t th is s y s te m t o y o u r
p a r tic u la r o p e ra tio n y o u w o u ld h a v e to o b ta in r e p r e s e n ta tiv e m a n -
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hour figures and machine costs and substitute them in the charts.
In order to obtain the constant (k) a gross-time study and an
averaging method could be used. For the variable data the time
studies would have to be sufficiently detailed to differentiate between
the variables of felling, limbing, bucking, bunching, skidding, and
hauling.
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COST EFFICIENCIES THROUGH
MANAGERIAL TRAINING
W ESLEY A. W IKSELL
Department of Speech
Louisiana State University

Much has been said about the deterioration of machinery and
equipment of all kinds. As we know it loses its value as the years
go by; in two years, perhaps, it becomes obsolescent, and in five
or ten years it is obsolete. Then we replace it. This matter concerns
us greatly when we are dealing with machines, because of the cost
involved.
Not much is said about I idea | obsolescence, or how people become
obsolete. Yet this is one of our most important problems. A really
good technical idea now may not be any good at all five years from
now. It has been said that the average student graduating from
college today with a bachelor’s degree has a half-life of approxi
mately ten years; that is, by the end of ten years after he receives
his degree, 50 per cent of his technical knowledge is obsolete. In
another ten years, 50 per cent of the remainder is obsolete, and so on.
This becomes a problem for you and me, because, like a machine,
if we are operating on obsolete information, we are heading for trouble.
Authorities say that a technical man should spend about 20 per
cent of his time just reading the literature in his field, in order to
keep up; not to get ahead—but just to stay current. This becomes
so much of a problem that the management team takes all sorts of
steps to meet it. Some industries pay all or a large part of the
expenses of their key people for advanced degrees. Most industries
spend thousands of dollars to give in-service training to their men
on company time. They send them to conferences, to workshops,
to committee meetings, to night classes so that they can upgrade
themselves and learn the newer techniques which they absolutely
must have in order to survive in business today. But there is one
area of managerial training that is all too often overlooked.
The technical man in his normal environment comes in contact
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with a number of people during the day: his wife, his coworkers,
his superiors, his subordinates. The only way he can get along with
these people is through his communication with them. If this com
munication does not function well, trouble results. If we have too
many misunderstandings with people with whom we are professionally
associated, we commit professional suicide. The same thing is true
with any business or professional man. How good, then, are we in
this, our biggest job, the job of communicating with people?
Many people have asked this question; many studies have been
made. It has been found, generally, that in this vital part of our
work we tend to operate at about 20 per cent efficiency. Putting it
another way, about 80 per cent of our communication, particularly
with our subordinates, is either distorted, rejected, disliked, or mis
understood. Industry, therefore, is concerned with this because it
involves waste, and waste involves cost. Every misunderstanding
requires time to straighten out, and, consequently, industries all over
the United States have set up programs to deal with the problems of
communication. These programs take the form of written material,
films, books, workshops, and lectures. They deal with the many
reasons why communications fail. One of the most important of these
reasons is that we are very poor listeners.
Most of our communication with our subordinates is in the nature
of giving directives or orders—we tell them rather than listen to them
— and after a while we build up resistance in them. We have all
encountered the salesman who tries to talk us into buying something
instead of using his most persuasive tool, his listening skill. Take, for
example, the man whose wife has finally agreed that he may buy
that long-dreamed-of outboard motor. He rushes down to the sports
shop and is greeted by a salesman who inquires what he needs. The
happy prospect says, “An outboard motor! ” The salesman sizes him
up and shows him a used, 1 1/2-horsepower motor, whereupon the
prospect shuffles out of the store, crestfallen. At the next store the
salesman asks, “ What horsepower? ” ; the buyer looks him straight
in the eye and proudly answers, “ Three.” This enterprising salesman
then shows him a sample, but says very little more except in reply
to questions, and the prospect probably goes home with a threehorsepower beauty.
Fortune magazine once observed that listening is one of manage
ment s most overlooked tools. Let us consider, then, possible relation
ships between listening and some of management’s key problems.
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Is listening related to absenteeism? Yes, it often is. A study in a
utility company indicated that the foremen and supervisors who
listened to their workers had the smallest absenteeism problem. What
about morale? In an insurance company study, it was found that the
supervisors who possessed a listening attitude had the highest morale
in their departments in contrast to those who did not listen to their
workers. So in our own search for higher morale in our offices—we
might try to listen more. What about grievances? Other studies
have shown that leaders who listen to their people, sympathize, and
try to act effectively have a smaller number of grievances. If we in
management listen to our people, we can uncover and correct potential
grievances before they cause trouble.
A large farm machinery company offers another example of the
importance of listening. Foremen and supervisors indicated on a form
their conception of the workers’ opinions of them. After the super
visors guessed, the workers were asked to describe their supervisors,
and the results were compared. The findings showed that supervisors
of high-productivity departments guessed their workers’ opinions quite
accurately. But the low-production supervisors were wide of the mark.
Kidding ourselves about our actual relationships with our employees
may cause low productivity. How can we learn where we really stand
with our workers? By listening.
Perhaps listening seems to be a simple matter, but the fact that so
few managers really listen proves it is not simple. There is more to
listening than keeping one’s own mouth closed while the other fellow
opens his. This skill of listening cannot be acquired in six easy
lessons. However, we might consider a few obstacles to effective
listening and then take positive steps to eliminate these blocks.
The first and most important obstacle is unawareness of the impor
tance of listening. Becoming thoroughly convinced of its importance
is half the battle. Next there are physical obstacles. Some people
suffer from a partial loss of hearing. Hearing ability naturally
diminishes as middle age creeps on. No one thinks twice about
wearing eyeglasses to correct vision defects. Why should anyone
feel differently about wearing a hearing aid? Fatigue and illness are
also obstacles to listening. These causes, of course, require medical
advice.
Then there are the mental and emotional obstacles. The “ Song of
Solomon” mentions “ the little foxes that spoil the vineyard” un
noticed while we deal with more obvious problems. These obstacles
may be likened to the little foxes.
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Tension is one. People are unpredictable. When we do not know
how to deal with them, we may become tense, and an appearance
of tenseness can close the lines of communication. We should appear
relaxed when men talk to us in our offices. Such mannerisms as
drumming on the desk, continuously adjusting glasses, stroking the
chin, or adjusting clothing will discourage a caller from expressing
himself. He will become more concerned with watching than with
talking.
Impatience is another obstacle. We cannot hurry a person when
he is talking to us. We must let him say what he has to say at his
own pace. The head of one company stated recently that in his
estimation patience is the first requirement for good listening. Pre
occupation is another block to communication. If we have our next
mortgage payment in mind while someone is speaking to us, it is
difficult to understand him. We must have empathy with the other
person— the capacity for putting one’s self in the other fellow’s shoes.
Egocentricity is still another barrier. An egocentric person thinks
only of himself. He cannot listen. We must exalt the “ y o u ” and
dethrone the “ I ” if we are to listen effectively. Another obstacle is
prejudice. Prejudice has no place in the life of a supervisor or
manager. Prejudice against a person deafens us. Prejudice prevents
our dealing fairly with people. We must not prejudge a person before
we hear what he has to say.
One more obstacle is distraction. Too many objects in view during
conversation distract both worker and manager. A stack of important
papers on the middle of the desk is a great temptation to let the
mind wander back to those important matters. Pictures also distract
attention. And doodling is almost a personal affront to the visitor.
But if we clear the desk and avoid doodling, chances are good that
both of us will be able to concentrate on the matter at hand. We
should remember to look at the person who is talking to us. We know
how disconcerting it is to find a superior looking in another direction
when we enter his office at his request. It is even more disconcerting
when the superior continues to look in another direction while we talk.
Attempting to do two things at once has a deadly effect on good
communication. We cannot talk and listen at the same time, or read
and listen at the same time, or listen to two different things simul
taneously. Effective listening requires undivided attention.
It is well to remember that a word can have several different
meanings. One dictionary gives fourteen different definitions for the
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word, jack. If we are to avoid misunderstanding, we must do more
than superficially hear the speaker’s words. We must try to under
stand the full and exact meaning of all his words taken together.
Complete attention is vital in grasping these meanings. Some of us
plan our answers while the other fellow is speaking. Again, we
cannot do two things at once. We cannot listen and plan a reply at
the same time. We should wait until we have heard the other fellow
out before deciding on a rejoinder.
We cannot be buck-passers. By blaming the other fellow for break
downs in communication we may exonerate ourselves, but our
communication will not improve. Communication is management’s
responsibility. We will have to work at it.
One last barrier to effective listening should be mentioned: pretense.
To pretend listening will seldom deceive anyone. No matter how
good we may think we are at acting, people can see through it.
Sooner or later in the conversation we will be forced to ask the
classic question," What did you say? ” Then we will learn that
listening requires sincerity.
One of the best listeners I have ever known was Dr. W. W.
Charters, formerly head of research at Ohio State University. Quite
often I visited his office for a talk. Dr. Charters sat behind a large
desk covered with papers and books. When I entered his office
he stood up, welcomed me, and then invited me to be seated. He
often asked, “ How was the fishing yesterday? ” I was quickly drawn
into a short conversation about fishing. In the meantime, still
listening, Dr. Charters pulled out his pipe and filled it. After lighting
it he stepped over to another part of the room for a glass of water.
Finally he sat down by me and asked, “ Well, what do you have on
your mind? ” I presented my problem. From time to time he tossed
in a question or comment, and finally, after hearing me out, he
worked out a solution with me.
I met Dr. Charters some years later and asked him how he had
become such a wonderful listener. He replied in words to this effect,
| Well, it was this way. I asked people what they didn’t like about
their bosses. The answer was, ‘ I don’t like my boss because he never
listens to m e!’ So now, whenever someone comes to me, I get up
and move away from my desk. I do some little thing to get my
mind off the problems on the desk so I won’t be listening with only
half an ear. Then I go over and sit down in what I call my listening
chair. Once there, I try to listen 100 per cent.” We might try Dr.
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Charters approach in our own offices. We might combat distractions
by moving to a spot in the office where it is easy to listen.
Perhaps I have given the impression that we should do nothing
but listen from now on. That is not my point. Talking, of course,
is essential to our work. We must give instructions and provide
information. It is imperative that we sharpen our skills in speech
through training and observation, but my primary objective in this
instance is to discuss only one aspect of communication. We have
not thought enough about listening as a tool. We cannot see, hear,
or touch this listening tool; perhaps its intangibility explains our
neglect. Listening is difficult, but neither past neglect nor present
difficulty should deter us from improving the use of one of manage
ment’s most important aids.

THE ROLE OF TRANSPORTATION SYSTEMS
IN L O G G IN G COST REDUCTION
O T IS D. HALLIN
Crown Zellerbach Corporation

From the standpoint of economics, it was only after World War II
and the passage of the capital gains tax treatment on timber that
really effective forest management was possible. It was then that
industrial and individual timber owners found they could regard
timber properties not as a wasting asset, but as a permanent, renew
able resource. For the first time, it became possible to consider
seriously, sustained-yield forestry through a regular program of major
investments in reforestation, advanced all-weather road systems,
adequate protection against fire, control of insects and disease, and
intensive utilization. Those of us responsible for logging and forestry
in timber-owning companies found that we could offer our firms some
hope of an acceptable return on the investment required. And, here
too, we must constantly strive to control our costs carefully so that
this return on investment can be maximized.
Industrial timber management, which has really only come into its
own during the past twenty years, is essentially a new form of
economic activity. It has brought together the logging engineer,
the professional graduate forester, the road and bridge builder, the
long-range planner, and the research expert. The skills of these men
and the people who work with them are brought to bear on the
management of a timber property so that it produces a continuing
harvest of wood for an ever-increasing variety of useful products.
Because of the change in timber economics, we are projecting our
forest planning for exceedingly long periods—longer perhaps than any
other natural resource industry— and far beyond today’s generation
of corporate management. In Crown Zellerbach’s Pacific Northwest
timber operations we plan growth and cutting cycles of sixty to one
hundred years for Douglas fir and sixty to eighty years for western
hemlock. The prime period of growth for these species does not
actually begin until after twenty-five years, when they add wood
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much more rapidly until they reach maturity. These growth cycles,
of course, are somewhat more than double those required for slash
or loblolly pine, which become merchantable in from twenty-five to
thirty years.
A significant portion of Crown Zellerbach’s recent capital outlays
has been appropriated for new equipment and roads which further
improve the company’s timber operations. These investments not
only give us greater mobility and flexibility in logging technology
but they substantially increase our yield per acre.

A case in point is our all-weather road system, extended year by
year, which permits the quick salvage of diseased trees or windfalls
formerly left in the woods to decay. In the aftermath of typhoon
Frieda, which smashed into the Pacific Northwest in late 1962, we
suffered blowdowns of more than 300 million board feet. With our
major road systems, constructed several years ahead of normal actual
need, we were able to revise our long-range logging plans and salvage
during 1963 all of the remaining usable portions of those downed trees.
Furthermore, these roads can be considered as an insurance policy
against any future catastrophic events such as ice, wind, fire, insects,
and diseases. Our investments in roads also make possible the
thinning of timber stands at predetermined intervals, a practice which
has also progressed steadily during the past twenty years.
In effect, once a tree has been felled and bucked into log lengths,
logging becomes a complex problem of transportation— moving the log
from the stump to the mill in the most efficient possible manner.
Obviously, it is most important to select the proper equipment for
yarding, loading, and hauling the logs. Transportation judgments
must be based upon the type of timber, topography, soil conditions,
and methods to be employed.

Historically, the first major cost-saving judgment we made in the
Pacific Northwest was to convert from logging railroads to truck-road
systems. Railroads had developed into the most costly phase of the
logging business, often representing more than 40 per cent of logging
costs. The new era of forest management also made the railroad less
important. Everywhere in the West, the practice of cutting over
large areas was abandoned in favor of highly selective logging, leaving
seed tree blocks and smaller trees for the future. Without large
volumes of logs available in concentrated areas, it soon became too
costly to push railroad tracks into the woods. The more flexible and
maneuverable logging truck succeeded to the spur line functions of
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the railroad. There are today only a few companies still taking
advantage of existing railroads for longer hauls where the cost factor
makes it attractive to do so.

By far, the most important consideration in log transportation is
the location and construction of the road system. If roads are not
properly located, they are a quick route to bankruptcy. After all,
the primary purpose of the road system is to permit the proper
development of the timber stand in terms of efficient and economical
operation.
In the Pacific Northwest, the logging engineer must lay out his
road plans on both an immediate and long-range basis. His selection
of the best route for the main road— minimizing heavy rock excava
tion, avoiding large bridges and swamps, and locating his road on
sunny, well-drained slopes— is vitally important. H e must conduct
a painstaking study of tentative road locations to find the one which
will result in the most economical overall cost, taking into considera
tion costs of construction, maintenance, logging to the road, and
transportation. Too often savings in one phase of the operation will
cause excessive cost penalties elsewhere.

Speed and safety must be carefully weighed in arriving at the
proper road design as to grade, curvature, width, alignment, and
surfacing. I have always maintained that a fast, safe road with a
good surface is the most economical and the one which will help
immeasurably in controlling costs. In the Pacific Northwest Crown
Zellerbach uses at present as many as six different types of roads.
These roads vary mainly in width and side slopes. These variants
conform with tailoring the road to fit a particular timber stand.
There are a number of factors which should be considered in dis
cussing logging road specifications. First, there are road grade per
centages. Grades for main roads should be limited to a maximum
of 10 per cent favorable and a maximum of 2 to 3 per cent adverse.
Grades for secondary roads should be limited to approximately 14
per cent favorable and 5 per cent adverse. Grades for short landing
spurs should be limited to about 17 to 18 per cent favorable and 7
to 8 per cent adverse. In any event, extremely long, sustained,
favorable grades should be avoided to prevent carbon formation and
sludging in the truck engine and to give the truck’s brakes a chance
to cool off.
Second, the degree of horizontal and vertical curvature must be
consistent with the standards of the road. For a main road, which
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will be used for a long time and which will have heavy traffic, there
should be a minimum visibility of 300 feet at all places. W e recom
mend that secondary roads have an absolute minimum visibility
distance of 150 feet, but 200 feet is preferable. Short spurs should
have a distance visibility minimum of 100 feet. All horizontal curves
of limited visibility should have a greater width of roadbed at the
apex of the curve for passing and for reduction of accident hazards.
In the third place, all roads should be wide enough to handle the
traffic volume, the speed, size, and width of loads, and the anticipated
life of the operation. W e feel that it is a real economy to make the
earthen grade at least four to six feet wider than the specified
ballasted surface. Earth work can be done generally for only 5 to
10 per cent of the ballast cost and it has proved much wiser to save on
ballast rather than on dirt. Obviously, the topography, the amount of
solid rock required, and other variable factors have to be considered
as well. When we are planning for two-way traffic, a roadbed of
from 24 to 32 feet, including ditches, is most desirable. But, on single
lane roads, we can specify widths of from 16 to 22 feet, including
ditches. However, on single-lane roads, we plan pull-out for passing
every 400 feet on straightaways and every 250 to 300 feet on curves,
and we try to place them on the apex of all curves. In places where
road width is restricted by bridges, heavy rock excavations, or sub
stantial fills, we try to provide adequate passing places nearby for
vehicles traveling in both directions. These passing places are nor
mally used by the lighter truck, and the right-of-way is given to the
truck with the heavier load.
A fourth factor involves falling, bucking, and swamping. All neces
sary trees (including snags, leaning or dangerous trees, and brush)
should be cut. Here again, careful cost control judgments must be
made, in that lands with good growth potential should not be con
verted into roadbeds. W e have found that in wet or swampy ground
and in torrential rainfall areas, it is desirable to cut the adjacent
timber on “ daylight ” strips varying from 100 to 400 feet in width
to permit sunshine and wind onto the road area to dry out the ground.
In such clearing operations, stumps should be cut as low as possible.
A low stump is easier to “ shoot ” and it saves timber. W e have
also found that larger bulldozers can plow out medium-sized stumps
so they do not have to be blown out.
The final factor in logging road location is that of clearing the
right-of-way. Whenever the terrain permits, we clear the right-of-way
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of all merchantable logs over temporary tractor roads. W e skid the
logs 1,000 to 2,000 feet to the end of the established grade where
they can be loaded onto trucks. Removing the logs well in advance
of the grading work gives the ground a chance to dry out and thereby
reduces the costs of roadbed grading.
Once the logging road has been properly located, we have to con
sider its drainage. In maintaining a good roadbed, the soil should
be as free of water as possible. Surface and ground water can be
eliminated by intensive networks of culverts, ditches, and water
courses, all of which carry water away from the roadbed as rapidly
as possible. In those situations where it is economically feasible, a
seal-coat “ roof ” should be put over the surface to keep the roadbed
dry.
Culverts should be placed on firm ground in such a way that water
goes through rather than around them. Obviously, they must be
large enough to do their job and must be protected from stoppages
by chips, branches, and weeds. Nearby springs and seepages can be
drained by culverts or by perforated drain pipes or by substantial
beds of clean rock or sand. Deep and well-constructed ditches should
be dug on both sides of cuts, and water should be diverted from all
fills. Side ditches should be at least three feet wide and from eighteen
to twenty-four inches deep. Enough surface culverts should be pro
vided to avoid carrying water for long distances parallel to the road.
In fact, a surface culvert every two hundred feet is most desirable.
It is amazing how much water can flow down a road, hidden in the
ballasted area, not to mention the surface water which runs down
the wheel tracks during and immediately following heavy rainstorms.
Only a well-drained and solid roadbed can carry the heavy loads of
modern logging trucks.
Whenever possible, grading should be done a year in advance of
ballasting. When built in advance, new grades should be well ditched
and heavily crowned to allow the maximum benefits of drainage and
winter settling. Furthermore, good drainage will eliminate much of
the damage which can be caused by alternate freezing and thawing
during the winter months.
In preparing the sub-grade, soil compacting can be most effectively
accomplished by bulldozers, sheepsfoot rollers, or rubber-tired vehicles.
Compaction should be continued until wheels and rollers leave only
barely discernible track markings. W e feel that one of the most
potentially profitable research endeavors will be that of soil stabiliza

TRANSPORTATION SYSTEMS AND COST REDUCTION

97

tion. Most certainly, Portland cement, heavy road oil, resins, mixed
and graded soils, and rock properly compacted can be variously used
to build firmer and more durable sub-grades and thereby greatly
reduce maintenance costs. Good ballasting contributes importantly
to good roads and it should be well packed and rolled into place. In
any event, the amount of ballast required will depend upon the native
soils available, rainfall, natural drainage, size of the loads to be hauled,
and the anticipated life of the road.
The road surface has a direct effect upon truck speeds and therefore
has a bearing on the cost of hauling. A good “ metal ” surface—
concrete or asphalt plant mix—can affect hauling costs as much as
five cents per mile per thousand board feet.
The use of oil dust coats depends upon how long the road will be
used. Surface rock wears out and blows off the road and the fine
dust filters down through the coarse rock. Furthermore, it generally
costs $300 to $600 per mile per year to keep top rock on a heavily
traveled road, so oiling does not prove to be as much of a luxury as
it might appear. Oil will also reduce accident hazards caused by
dust and will allow a definite increase in truck speeds.
Today, in the Pacific Northwest, almost every logger is investing
a minimum of 10 per cent of his expenditures in road building. If he
could evaluate properly and measure precisely all of his costs for
roads, equipment maintenance, and other indirect charges, he would
find that they account for between 15 and 20 per cent of his total
logging costs. It has been estimated that about twenty million dollars
a year is spent for roads in the Douglas fir region alone. As we
improve our road-building techniques, it is most likely that we will
continue the trend of building more miles of road per timberland
section and thus decrease our yarding distances.
Having dealt in some detail with a number of the specification and
cost factors relating to logging roads, let us consider briefly some of
the equipment factors which are reducing logging costs. There have
been remarkable strides made recently in developing rubber-tired
portable logging equipment. These machines have greatly speeded
up transportation and log handling, as well as load transfer units for
trucking, preload trailers, and multiple-load hauling by a single truck.
This multiple-load system will reduce costs substantially as its use is
further extended.
Because of the wide dissimilarity of terrain and soil composition
between the Pacific Northwest and the southern United States, it is
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difficult to make blanket recommendations for logging roads and
equipment which would apply equally in both regions. However,
I trust that you will agree with the premise that all who are involved
in operating timberlands, wherever they are located, must keep
constantly alert to encourage the development of new methods and
equipment in order to improve the efficiency of transporting logs and
thereby lower costs of production.
Discussion

M r. J. W . Johnson:

Would you care to comment on the relation
ship of road construction and road maintenance
costs in the Pacific Northwest? About what is

M r. Hallin:

the ratio?
I don’t know whether I can give you a precise
answer in that respect, because maintenance
costs in some of our areas are considerably
higher than in other areas. On construction
costs, however, we usually average about ten
to twelve thousand dollars per mile of com
pleted road. As to maintenance costs, they will
vary so much, I hesitate to give you a figure.
It might amount to fifty cents per thousand
board feet on some roads and on others it
might be as high as two dollars per thousand.
This may be caused by the heavy rainfall in
one area as contrasted with another area. The
extremes in road cost might vary from only
three or four thousand dollars a mile to as
much as fifty or a hundred thousand dollars

M r. Johnson:

in areas of continuous rock.
W hat is Crown’s policy in the Pacific North
west with respect to maintenance of roads after

M r. Hallin:

up to some minimum standard?
Yes, we maintain all roads up to a standard
which is good enough for fire protection because

the timber is harvested? Are they maintained

we have a pretty good road when we complete
our logging. W e keep them open so that we
can use them on a fire protection basis at all
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times if we have completed the logging in the
area.

Mr. Ray Gipson:
Mr. Hallin:

Will you discuss the question of liability in the
use of your roads by the general public?
W e have opened our logging areas to the public
for hunting and fishing and other recreation
on weekends. W e do keep them out of the
operating areas where we have working equip
ment at times, because we own many other
acres which furnish equally good hunting. W e
are usually able to keep them out of the
operating areas because we can gate all of our
roads. W e do not have the same problem as
you do in the South. W e can keep cars out;
but we cannot keep persons out. If they want
to walk they can go almost anywhere. As to
the liability side of it, thus far we have en
countered no problems. I may not be qualified
to say just what we anticipate in the way of
problems in the future. But use of our roads
by the public has worked out all right up to
now.

Mr. R. W. McDermid: I am interested in what you said about the use
of metal or oil in road balancing and mainte
nance— that is in maintaining an equal balance.
I wonder if you can speak on this point as
far as southern woodlands are concerned. Has
there been any appreciable amount of study on
this particular aspect of construction and main
tenance for woodland roads?

Mr. Hallin:

In our case, on our own logging roads or in
handling pulpwood from our lands in the South,
we probably do not have quite the volume of
haul over the various roads to go to blacktop.
In some areas on the West Coast, we have
blacktopped several miles of our main-line
roads where we have very heavy traffic. On
our Nanaimo Lakes operation in British Col
umbia we move about 125 million board feet
a year over one section of about 15 miles of
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main road. So there we can afford to blacktop
the roads. In another area, down in Clackamas
County, Oregon, we have a blacktop road
where we are hauling on a joint basis with
Weyerhaeuser. I estimate we are probably
hauling about 100 million board feet a year
over that road. This you can afford. But in
light travel, you cannot afford blacktop. I
believe you could apply an oil surface, however,
and this certainly could be calculated to deter
mine whether or not it would be a paying
venture.

M r. Jake Mottayaw:

M r. Hallin:

Question:
M r. Hallin:

Do you ever enter county or state roads where
you encounter maximum axle loads? We have
a recent change in our Georgia load limit law,
and Florida has such laws too. This has
become quite a problem with us. If you have
such laws how do they affect you in logging?
We certainly do, we have such laws in Oregon,
Washington, and British Columbia that give
us a maximum load per axle on public roads.
But in our own case, in all of these areas,
we do more private road hauling than we do
public. Where we do have public road hauling,
we are subjected to those maximums and we
have to haul in small trucks as contrasted to
the big trucks we use on our private roads.
Do you have any idea what the gross would be?
No. I think it is very close to the Louisiana
gross weight. We would haul about 5,000 board
feet Scribner log scale on public highways in
Oregon and Washington and about the same
in British Columbia.

THE POTENTIAL OF INCREASED
PRODUCER EARNINGS THROUGH
EFFICIENT EQUIPMENT USE
T H O M A S A. W A LBRIDG E, Hiwassee Land Com pany
Calhoun, Tennessee

In line with the central theme of this symposium, much has been
presented about costs, their control, and their reduction. This paper
will not deal with cost reduction, or even cost control, but rather with
the ways in which assumed costs may be used to illustrate the effect
of efficient equipment use and increased mechanization on annual
earnings for the timber producer. Costs used in this way become a
common point of reference in judging the advisability of change,
and even though they may be unrealistic, if they are reasonable, the
differences will remain relative and thus become a valuable tool for
analysis and decision.
Battelle Memorial Institute, in their three-year study of pulpwood
production in the Southeast, revealed in one of their topical reports
(Hamilton and Grimm, 1963) that the profits per cord earned by
producers are larger than unit profits earned in many other industries.
In addition, they pointed out that the lack of affluence among the
majority of producers could be attributed to the rather low annual
volumes attained by most of these producers. This situation can be
improved in two ways: through more efficient equipment use, and
through increased mechanization.
In order to explore these possibilities, let us proceed in the following
way: first, as background, let us examine the most common methods
of producing pulpwood in bolt form today; second, let us choose
the predominant system and assume acceptable costs of production, a
reasonable profit, and estimated annual earnings to the producer;
third, let us consider another system which will use equipment more
efficiently, and estimate its production costs and annual earnings
to illustrate the potential of increasing annual earnings in this manner;
and, finally, let us illustrate the potential of increased earnings by
estimating costs and earnings using two systems, now available to
101
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the producer, which are completely mechanized from the stump to
the point of delivery.
Figure 6 schematically depicts the most common ways of producing
pulpwood in bolt lengths in the Southeast today. Note that although
there are seven more or less distinct systems shown, all of these
systems can be reduced to four basic phases of operation. First is
the preparation of the stick (which includes the steps of felling,

F ig u r e 6 .

Common ways of producing pulpwood in bolt lengths in
the Southeast.

limbing, measuring, and bucking); second is the movement of the
stick from the stump to the point of loading; third is the loading of
the hauling vehicle; and fourth and finally is the hauling of the load
to the point of delivery.
Now that the power saw is rapidly replacing the axe for limbing,
the preparation of the stick is predominantly a manual operation
utilizing an efficient and relatively dependable tool. Where skidding
or prehauling is employed, this phase can be considered “ mechanized ”
if a loose interpretation of that word to include movement by animals
is permitted. The loading phase, either directly onto trucks or into
pallets, is still a predominantly manual operation, even though nearly
15 per cent of the wood coming to our mill is simultaneously skidded
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and loaded with the Big Stick Loader. When the truck is loaded at
the stump, the movement of the wood from the stump to the truck
may be considered to be manually prehauled. Hauling, of course, is
classed as being wholly mechanized.
The predominant system is still that of preparing the stick at the
stump, driving the truck from stump to stump, and hand loading
the truck. Many time and cost studies, under the present wage
structure and labor market, substantiate the economics of this system;
but the system has severe limitations. First, the terrain must allow
driving the haul truck to the stump; second, production is sharply
affected by weather; and third, as long as the truck is being utilized
as a portable loading platform, it cannot perform its primary function
of hauling. These limitations, added to the physically exhausting task
of hand loading, result in a low production standard of two or three
loads per day.
This stump-to-stump harvesting system is the standard against
which we will measure the potential of increased annual earnings
through more efficient equipment use and increased mechanization.
To compare these systems fairly, however, the following ten assump
tions must be accepted:
1. adequate stumpage available to allow continuous operations;
2. trees averaging no more than ten to the cord;
3. a cut of at least six cords to the acre;
4. terrain negotiable by the hauling truck;
5. where skidding or prehauling is employed, terrain which
allows skidding by rubber-tired or crawler-type equipment;
6. a twenty-mile haul on blacktop road, with an average of
one-half mile of graded woods road as access to loading areas;
7 . loading areas accessible to all sizes of trucks or truck-tractor
and trailer combinations;
8. an available market for all pulpwood produced;
9. 190 operable days per year when driving to the stump, and
225 days when skidding or prehauling is introduced;
10. minimum wages for labor (except where highly skilled
machine operators are required) and machine rates calcu
lated by standard engineering techniques assuming new
equipment use. (Jarck, 1964)
Of course, these assumptions under actual operating conditions are
not constants and can rarely be held constant. Such conditions will
vary from job to job, and it is this variance which in the most part
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explains the existence of so many different harvesting systems today.
However, methods or systems which can minimize the importance of
these variations are the means of increasing annual producer earnings
and, as such, should be of primary concern to all timber harvesters.
Stump to Stump O peration

Using the stump to stump system, let us calculate a per-cord cost
and estimate annual earnings of such a producer. His crew organiza
tion might be as follows: the producer (who drives his own truck),
three men (who prepare the stick and load the truck). Equipment
would consist of two power saws and a bob-tail truck.

If the task is two loads per day, then a daily production standard
of two 3.6-cord loads, or 7.2 cords per day will be assumed. Using
this standard, and including the producer as a working member of the
crew, then the man-day production of this crew is 1.8 cords per manday ( 7.2 cords divided by 4 man-days). Assuming minimum wages
for labor ($10 per cord ); and machine costs of $.50 per cord for the
power saw (Walbridge et al., 1961), plus hauling costs of $.15 per
cord-mile for bob-tail trucks (Hamilton et al., 1962), of $3.00 for a
20-mile haul; then labor costs are $5.57 per cord ($10 divided by 1.8
cords), and machine costs are $3.50 per cord. The total estimated
cost for labor and machines would be $9.07 per cord.
Costs to the producer of social security taxes, workmen’s com
pensation, accounting, unemployment insurance, and truck liability
insurance are as follows for a production standard of 7.2 cords per
day in a 190-day year:
Social security on producer ($17.20/day)—5.4%
Social security on employees ($30/day)— 3.625%
Workmen’s compensation ($.32/cd.)— 7.2 cds.
Accounting costs ($100/190 days)
Unemployment insurance (3.5% X $30)
Truck liability insurance ($150/190 days)

$ .93
1.09
2.30
.53
1.05
.79

Total cost per day

$6.69

His cost per cord ($6.69 divided by 7.2) would be $.93.
Annual earnings of the producer can now be estimated. Assuming
190 days of operation at minimum wage, and allowing a profit of
$ 1.00 per cord, his annual earnings total $3,268. Total investment
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for equipment is estimated at $5,000 (2 saws at $200 each, 1 bob-tail
truck at $4,600), or a little less than $4.00 per cord for the annual
production of 1,368 cords. This estimated production cost of $10.00
per cord plus the allowance of $1.00 per-cord profit, or $11.00, will
thus be the standard for measuring the potential of increasing annual
earnings for the producer through more efficient equipment use or
increased mechanization.
The use of pallets (Figure 6) immediately suggests a more efficient
use of equipment. The pallets would not only serve as a surge bin,
or a loading receptacle which frees the truck for hauling, but also
would allow the continuous operation of all other phases of production.
In addition, hand loading would appear to be less difficult, and thus
possibly would offer some savings in the loading phase.
This “ uncoupling effect,” a term coined by Battelle researchers, is
the requisite for full utilization of machines and labor, and under
nearly all conditions it will increase productivity (Hamilton et al.,
1961). However, prehauling of the pallets, or skidding tree lengths
to a landing is required, and the cost of this additional phase must
be recovered (or nearly so) to make the change of operating pro
cedure economically feasible. Look now at the estimated costs of
production by this system as opposed to our “ standard.”
Rubber-tired Skidder and Pallet Operation

Since the truck may now be employed as a hauling unit, we can
assume three five-cord loads per day by adding a dead tandem axle
to the truck and palletizing the bed. Thus the daily production
standard becomes fifteen cords per day. A rubber-tired skidder will
be added to the operation, and tree lengths will be bucked and hand
loaded into pallets at the landing. Crew organization might be as
follows: one sawyer (felling, limbing, and topping), one rubber-tiredskidder operator (producer), one bucker (measuring and bucking on
the landing), three pallet loadermen (any of whom might unhook
the skidder), and one truck driver, making a total of seven men,
including the producer. Equipment would consist of 3 power saws,
a rubber-tired skidder, a dead tandem pallet truck, and a minimum of
9 pallets.
Using the production standard of 15 cords per day and including
the producer as a working member of the crew, then the man-day
production of this crew is 2.14 cords per man-day (15 cords divided
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by 7 man-days) . Assuming minimum wages for labor ($10 per cord );
and machine costs of $.50 per cord for the power saw (Walbridge
et al., 1961), plus skidding costs of $2.00 per cord (Church, 1962),
and hauling costs of $.11 per cord-mile for dead tandem trucks
(Hamilton et al., 1962), or $2.20 for a 20-mile haul; then labor costs
are $4.67 per cord ($10 divided by 2.14 cords), and machine costs
are $4.70 per cord. The total estimated cost for labor and machines
would be $9.37 per cord.
Costs to the producer of social security taxes, workmen’s compen
sation, accounting, unemployment insurance, and truck liability insur
ance for a production standard of 15 cords per day in a 225-day
year (using the same method as that used in our previous example)
would be $11.33 per day, or $.76 per cord.
Annual earnings of the producer employing this system can now
be estimated. Assuming 225 days of operation rather than 190 days
(due to the weatherization afforded by increased mechanization) at
minimum wage, and a total harvesting cost of $10.13 which allows a
profit of $.87 per cord from our $11 standard, annual earnings total
$5,118.75. Total investment in equipment is estimated at $17,500,
or $5.25 per cord for the annual production of 3,375 cords. Although
the profit per cord was reduced 13 per cent, annual earnings increased
from $3,268 by the conventional method to $5,118.75, or an increase
of 63.8 per cent.
Similar examples of equal or slightly lower per-cord costs in long
wood methods could be presented, but in the interest of space, this
will not be done. It should be pointed out, however, that such esti
mations must be scrutinized very closely to determine whether the
savings, if any, are a result of productivity and increased mechaniza
tion, or the result of eliminating phases of production, such as meas
uring and bucking, and the size and quality of the stumpage being
cut on long wood operations. If phases of production are eliminated,
and stumpage is above average in size and quality, then increased
productivity could be expected in any harvesting system. Also, it must
be kept in mind that the elimination of processing in the woods
might very well require major changes in the normal facilities at the
rail, barge, or mill woodyard, adding costs there in order to receive
and perhaps further process this long material.
Now let us turn to complete mechanization from the stump to the
point of delivery. There are two systems presently available to the
producer. First is the Unitized Busch Combine as now manufactured
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by Continental Emsco in Houston, Texas. The second is the Hibob
Harvester, Grapple Skidder, and Tree Length Loader manufactured

—
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7. Unitized combine system.

by Hibob-Beloit, Woodlands Division of the Beloit Iron Works of
Ashland, Wisconsin. The first system processes the trees into 5 foot
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3 inch bolts at the stump, prehauls a 1 .1-cord package, and loads this

package into pallets or onto trucks or trailers (Figure 7) . The second

—

TREE LENGTH LOADING F ig u r e 8 .

Hibob system.

system is a three-stage process of first, processing and windrowing
tree lengths; second, gathering and skidding these tree lengths to
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landings; and third, loading out these tree lengths onto trailers (Figure
8) . Each system is a completely mechanized operation and requires
only machines and skilled operators. In each case, however, it is the
opinion of the author that continuous clear-cut operations of better
than average stumpage on relatively good terrain is indicated as a
requisite to afford economic feasibility.
Let us assume some costs and see how they might compare to our
two previous examples. Two additional assumptions must be made:
that the producer must assume the position of foreman and can no
longer be a working member of the crew, and that skilled operators
commanding at least a $2 .00-per-hour wage will be required.
Unitized Com bine Operation

Published estimates of the Busch combine’s production are 2.5 cords
per hour (Church, 1963). Assuming 82 per cent availability, a pro
duction standard of 16 cords per day appears feasible. In the interest
of safety, at least two machines should work together. Thus a daily
production standard of 32 cords per day for the system will be
assumed. Hauling with a large truck-tractor and an 8-cord capacity
trailer would only require four trips per day on a 20-mile haul, and
appears feasible in a 10-hour day.
Crew organization and labor costs would be as follows: two combine
operators ($2 per hour X 8, or $32); one truck driver ($1.50 per
hour X
or $16.50); and the producer acting as foreman, giving
a total cost of $48.50 per day, or $1.51 per cord.
Equipment would consist of two unitized combines ($13 per hour
X 8, or $208) at a cost of $6.50 per cord, plus one large truck-tractor
with two 8-cord capacity tandem axle trailers ($.06 per cord-mile or
$ 1.20 for a 20-mile haul) totaling $7.70 per cord for machines. Total
estimated labor and machine costs would be $9.21 per cord.
Social security, workmen’s compensation, accounting, unemploy
ment insurance, and truck liability costs per cord (using the break
down illustrated in the stump-to-stump operation) would be $15.95
per day, or $.49 per cord for a 225-day year.
Annual earnings of the producer using this system are based on
only the profit earned since he is no longer a working member of
the crew. Based on 32 cords per day, 225 operating days per year,
and a profit of $1.30 per cord, annual earnings total $9,360. Total
investment in equipment is estimated at $102,000, or $14.00 per cord
for the annual production of 7,200 cords.
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Hibob-Beloit Operation

According to published estimates of production, the harvester is
rated at one tree per minute or 480 trees per day (Horncastle, 1962).
At 10 trees per cord, production would be 48 cords per day. Applying
an 82 per cent availability, 40 cords per day appears to be an attain
able production figure. The grapple skidder with a 1- to 1 1/2-cord
capacity should easily skid 40 cords per day, and the tree length
loader would be underutilized in loading this production onto ten-cord
tree-length trailers. A large truck-tractor with a ten-cord capacity
trailer would easily make four trips per ten-hour day on a 20-mile
haul to balance the operation.
Crew organization would be as follows: one Hibob-harvester opera
tor ($2 per hour X 8 , or $16); one grapple-skidder operator ($16);
one tree-length loader operator ($16) ; one truck-tractor driver ($1.50
per hour X H> or $16.50); and the producer acting as foreman, giving
a total cost of $64.50 per day, or $1.61 per cord for labor.
Equipment would consist of one Hibob harvester ($22.50 per hour,
or $180); one grapple skidder ($6 per hour, or $48); one tree-length
loader ($4 per hour X 4, or $16) at a total cost of $244 per day,
or $6.10 per cord. One large truck-tractor (with two 10-cord capacity
tandem axle trailers) at $1.20 per cord brings the machine cost to
$7.30 per cord, and the labor-machine costs combined to $8.91 per
cord.
Costs of social legislation, insurance, and accounting (tabulated by
our previous method) would be $19.65 per day, or $.49 per cord.
Thus the entire estimated harvesting costs would amount to $9.40
per cord.
Annual earnings of the producer using this system are based on
only the profit earned, since he is no longer a working member of
the crew. Based on 40 cords per day, 225 operating days per year,
and a profit of $1.60 per cord, annual earnings total $14,400. Total
investment for equipment is estimated at $114,500, or roughly $12.50
per cord for the annual production of 9,000 cords. Here is a case
where further processing of the material may be required if it is to
be received and handled in the usual bolt form. It is probable that
the profit margin would have to be lowered to compensate for these
additional costs. However, if the profit margin were reduced as much
as fifty cents per cord, the potential earnings of the producer using
this system would still be near $10,000 per year.
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It should be emphasized again that these costs are assumptions,
and the conclusions indicated by their projection are for illustrative
purposes only. They are not intended to tout one system over
another. However, such examples serve well to point up the possi
bilities of increased annual earnings for the producer through efficient
equipment use and increased mechanization. The decrease in social
legislation, insurance, and compensation costs is also a dramatic
example of the benefits of increased volume through mechanization.
Surely the safety hazards can be reduced in systems utilizing a high
degree of mechanization, and this potential alone is worthy of note
in view of the increasing costs of workmen’s compensation.
In summary and conclusion then, it can easily be demonstrated
that there are real opportunities for increasing annual earnings of
pulpwood producers by the full utilization of machines and labor.
Such machines are readily available on the market today; and even
though their adoption may decrease per-cord profits, the increased
production, plus the reduced social legislation, insurance, and com
pensation costs brought about by this greater volume, clearly indicate
the need for change. However, we must not get the cart before the
horse. The widespread adoption of harvesting systems requiring a
high degree of mechanization is, in the final analysis, contingent upon
a continuous availability of suitable stumpage on terrain where such
machines can operate economically. In the past, the lack of such
stumpage in quantity has been largely responsible for the impasse,
but the efforts of forest management are now bearing fruit in many
areas of the South. It seems logical to assume that more efficient
equipment use will follow.
Discussion

Mr. Hanna:
What is the brand of your heel boom loader?
Mr. Walbridge:
I think Beloit built their own in this case.
Mr. Floyd Corty: In computing your costs, did you take into account
Mr. Walbridge:

the interest charges in your investment?
Yes, I used the standard engineering form in calcu
lating machine cost; used straight line depreciation,
10 per cent of the fixed, average investment for
insurance, taxes, and interest on the equipment.
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APPLICATION OF HARVESTING COST
DATA TO LO G G IN G CONTRACTS
D O N A L D M. TUFTS, Tennessee River Pulp and Paper Com pany
Counce, Tennessee

The price paid to a contract logger for cutting and delivering wood
is usually based on a unit price such as ten dollars per cord for
pulpwood or twenty dollars per M B F (thousand board feet log scale)
for sawlogs. The price is normally a matter of bargaining between
the timber owner and the logging contractor, but a successful logging
contractor needs to know how to apply logging cost data in order
to learn whether he is making a profit or losing money. The pulp
wood producer who buys stumpage and sells the wood to a paper
mill or to a dealer at a woodyard must also know how his logging
costs vary with different logging chances; otherwise, he may find that
he has paid too much for stumpage on a difficult logging chance, and
his business will fail before he can get into some easy cutting.
Similarly, the timber owner must appraise the different logging vari
ables, or he may drive such a hard bargain that no one will cut
his timber.
There are several variables that a logging contractor should consider
before accepting a job. Some “ old time ” loggers do this without a
great deal of calculating or writing down of costs and profits, because
they can compare mentally the new operation and others that they
have encountered in the past. Some contractors may even be willing
to take a chance and lose a little on one job in the hope that there
will be a large profit in a future operation.
The first consideration in a logging appraisal is the type of product
or products to be cut, such as sawlogs, pulpwood, posts, poles, etc.,
and also the product and logging specifications, such as maximum
diameter, minimum diameter, length, brush disposal, road building,
etc. If all five-foot length pulpwood had to be restricted to stick
diameters from ten inches to twelve inches, the logging cost would
be very high.
The species of timber to be cut can also influence logging costs.
Hard-textured wood costs more than soft-textured wood to cut, and
113
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hardwoods frequently require more felling time per unit of volume
than pine, which are usually greater in height. Where volume scale
measurements are made, the heavier species costs more to haul
because the trucks cannot carry as many cords or M B F and stay
within legal highway weight limits.
The unit of measure may also be important. A logging contractor
would not want to make a price per thousand board feet based on
an International log scale for logging sawlogs and then have the
timber owner measure the logs with a Doyle scale stick. Cords and
units can also be entirely different measurements.

Such variables are usually standard for an area, and most of the
logging cost data available for a given area take them into account.
Within a given area, however, each logging chance is usually a little
different from the preceding operation: one tract may be flat, and
the next may have steep slopes; today’s may be a swamp with big
timber and tomorow’s a thirty-year-old pine plantation with dry,
firm ground and no underbrush. Some of the variables that change
from one logging chance to the next are: ( 1) size of timber, ( 2) cut
per acre, (3) density of underbrush and residual stand, (4) ground
conditions, ( 5 ) steepness of terrain, ( 6) size and number of limbs to
be cut, ( 7) distance of haul, ( 8) type of road, and ( 9) volume of
cut in the contract. There are also some variables affecting logging
costs that good managerial skill can minimize. These might include
crew organization, equipment selection, and labor supervision and
training.
Let us assume a hypothetical situation in which a district forester
for the Decatur Paper Company offers a contract to log four thousand
cords of pine pulpwood from company land within a twenty-fivemile radius around the Cline Woodyard. The contract logging price
per cord will be negotiated for each separate tract, and, if the arrange
ment is mutually satisfactory, it should continue for an indefinite
period. There will be steep slopes on some tracts and boggy ground
on others. The cutting will vary from thinnings and improvement
cuts to clear-cutting.
The forester would like a steady supply of pulpwood both summer
and winter, and he shows the contractor some tracts which have not
been cut because the other producers cannot log stump-to-stump in
this boggy ground.

The forester would like to have these difficult

tracts logged, as well as the easy logging chances. It appears that
about half the tracts will require a crawler tractor for logging, and,
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on the other half, trucks can be driven stump-to-stump. The logger
estimates that he can work fifty weeks out of each year, and would
like to organize a crew to log eighty cords per week.
A t this point he refers to any available time and cost study data
such as that published by the T V A Division of Forestry, Pulpwood

Production Magazine, T . A . Walbridge’s Dissertation on Logging, or
the Forestry Handbook. By combining several sources, he develops
the time schedule per cord to fell, measure, limb, and buck by tree
diameter (dbh) for one-man crews, as shown in Table X . From these
T

able

X. Cutting time

(felling, limbing, measuring, and bucking)

Tree dbh

Man-hours
per cord

5
6

1.55
1.22

7

1.00
8
9
10
11
12
13
14

.86
.80
.77
.75
.74
.73
.73

data and the average size timber that will be cut the contractor
estimates that one cutter can fell, measure, limb, and buck eight cords
per day or forty cords per week. Thus, two cutters should be able
to produce the eighty-cord quota.
Since woods conditions make it impossible to drive from stump
to stump to pick up wood on all logging chances, he decides to use
a pallet system where loading and skidding is not dependent on the
presence of the haul truck. To pull the pallets from stump to stump
on wet ground, a medium-size diesel crawler tractor equipped with
a big stick loader and skid pan seems practical. For dry ground
skidding, a pallet tilt-fork truck with a big stick loader will be more
economical than the crawler tractor. The time per cord to pick up
a pallet, load and return to the truck-loading site for the crawler
tractor is as shown in Table X I .
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Under these conditions the pallet tilt-fork truck should be as fast
as the crawler tractor if not a little faster. The tilt-fork truck will
be used where the terrain has less than twenty per cent slope, where
the underbrush and residual timber is light to moderate, and where
the ground is fairly dry. The crawler tractor will be used where the
terrain is steep, the underbrush dense, and the ground soft and wet.
The skidding crew will consist of two men, who, under normal con
ditions, should be able to load and skid two cords per hour or sixteen
cords per day.
T
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XI. Crew hours per cord for two-man crew for pallet loading
and skidding
Skidding distance in feet

Time in hrs.
(Ground wet to dry)
Time in hrs.
(Ground very wet
to boggy)

100 200 300 400 500 600 700 800 900 1000
.41 .42 .43 .44 .45 .46 .47 .48 .49 .50
.52

.54

.56

.58

.60

.62

.64

.66

.68

.70

The haul truck for this operation is based on a three-pallet, tandem
drive axle bob-truck capable of hauling 4.5-cord loads. This truck
should be able to drive at the following speeds: on woods roads,
5 miles per hour or 24 minutes per round trip mile; on gravel roads,
24 miles per hour or 5 minutes per round trip mile; on pavements,
35 miles per hour or 3.43 minutes per round trip mile. The average
haul should be: on woods roads, .6 mile or 14.4 minutes; on gravel
roads, 5.4 miles or 27.0 minutes; on paved roads, 11.0 miles or 37.7
minutes giving a travel time of 79.1 minutes. This travel time plus
time for loading (15.0 minutes) , unloading (15.0 minutes), and delays
(10.0 minutes) gives a total round-trip time of 119.1 minutes.
The truck should be able to make four round trips per day, and an
average of four cords per load would make up sixteen cords per day
to balance the cutting and skidding. By hauling 4.5 cords per load,
the truck can deliver eighteen cords per day in four trips. The
average round trip should be thirty-four miles or a total of 136 miles
per day. An extra ten miles per day will probably be used for going
to the garage and to the truck driver’s house at night. This is a
part of the forty-minute delay time per day. If the truck travels
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146 miles per day the distance traveled in a year (250 days) will be
36,500 miles and the useful life of the truck should be three years.
Tables X II, X III, X IV , and X V illustrate the various costs involved
in this theoretical contract.
T a b le

X II.

Equipment costs

Original
cost

Salvage
value

Useful
life

depreciation

APBI *

$ 1,200

$ 200

1 yr.

$1,000

$ 1,200

13,000

3,000

5 yrs.

2,000

9,000

9,000

1,000

3 yrs.

2,667

6,333

720

20

10 yrs.

70

405

Tilt-fork truck with loader

1,500

0

5 yrs.

300

900

Pickup truck

2,000

200

3 yrs.

600

1,200

600

0

3 yrs.

200

400

$28,020

$4,420

$6,837

$19,438

4 one-man bow blade
chain saws
Crawler tractor with
loader and skid pan
Truck with pallet frame
6 pallets

Small tools and personal
safety equipment
Total

Annual

* Average Profit Bearing Investment

T a b le

X III.

Annual overhead costs *

Depreciation
$ 6,837
Interest, taxes & minor insurance
(10% of APBI)
1,944
Truck insurance & registration
300
300
Bookkeeping expense
300
Legal fees
100
Office expense
7,500
Producer’s salary and profit
Total annual overhead
Daily overhead cost

$17,281
$69.12

* Workmen’s compensation insurance is estimated at an extra $.25 per cord.
All labor is estimated at $1.25 per hour or $10.00 for an 8-hour day,
plus 3% for unemployment tax or .30, plus 3 % % for social security or
.36, giving a total of $10.66. Add $2.00 for each hour of overtime.
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Not all the timber can be logged or skidded by the tilt-fork truck,
but it is advantageous to use it whenever possible. If the tilt-fork
truck were omitted and all the skidding were done with the crawler
tractor, there would be a saving of $300 depreciation on the tilt-fork
T a b le

XIV.

Machine rates *
Per
hour

Equipment
Chain saws
Crawler tractor, loader & pan
Tilt-fork truck & loader
Pallet truck (146 miles/day)
Pallets
Pickup truck (50 miles/day)
Rigging (cable, binders, etc.)
Small tool repair, ice, etc.

Per
8-hour day
$ 3.60
18.40
12.80
21.76
.24
1.60
.64
.56

$ .60
2.30
1.60
2.72
.03
.20
.08
.07

* Truck rates based on 23 cents per one-way mile for woods roads; 16 cents
per one-way mile for gravel roads; and 14 cents per one-way mile for paved
roads.

T a b le

X V.

Normal day’s logging cost

Overhead
Labor
Equipment
Subtotal
Cost per cord (16 cords/day)
Workmen’s compensation ins.
Total cost per cord

Using crawler
tractor

Using tilt fork

$ 69.12
53.30
46.80

$ 69.12
53.30
41.20

169.22
10.58
.25

163.62
10.23
.25

$ 10.83

$ 10.48

truck and $90 on the 10 per cent of the APBI. This $390 represents
a cost of ten cents per cord, whereas the operating expenses of the
tilt-fork truck are thirty-five cents less than those of the crawler
tractor. Since the crawler tractor will be used only half the time,
it should last twice as many years as the normal useful life, and
therefore the depreciation cost of $2,000 for five years, or fifty cents
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per cord should not be a cost to the operation. The APBI on the
crawler will also be less (because of trade-in value of the tractor)
allowing another saving of $600 per year, or fifteen cents per cord.
This will reduce the normal logging cost with the crawler to $10.18
per cord. By the same method, the savings on the tilt-fork truck
after three years will amount to ten cents per cord or a total logging
cost of $10.38 per cord.
Since the pallet truck is rated to carry 4.5 cords per load, eighteen
cords per day can be carried for approximately the same price as
sixteen cords. Under normal logging conditions, the cutting crews
and the skidding crew would have to work an extra hour per day
T

able

XVI. Contrasting costs of tilt-fork truck and crawler tractor
Crawler tractor

Tilt-ifork truck

18 cds./day

20 cds./day

18 cds./da;y

20 cds./day

$ 69.12

$ 69.12

$ 69.12

$ 69.12

Labor

61.30

73.30

61.30

73.30

Equipment

49.77

58.40

43.47

52.40

180.19

200.82

173.89

194.82

$ 10.01

$ 10.04

.25

.25

$ 10.26

$ 10.29

Overhead

Subtotal
Cost per cord
Workmen’s comp. ins.
Total cost per cord

$

9.66

$

.25
$

9.91

9.74
.25

$

9.99

to produce the two extra cords. These extra cords would cost $8.00
for labor and only $2.97 for the saws and crawler tractor, or $2.27
for the saws and tilt-fork truck. Therefore it would be better where
possible to work the cutting and skidding crews nine hours per day
and the truck driver eight.
For a production volume of twenty cords per day, the whole crew
would have to work for ten hours per day and deliver the wood in
five truckloads. The comparison of eighteen and twenty cords per
day would be as shown in Table X V I . In order to obtain the benefit
of the greater production, a higher annual quota would be necessary,
and the overhead costs would have to remain constant.
If half the pulpwood were skidded by the crawler tractor and half
by the tilt-fork truck, the average logging cost would be $10.66 per
cord. If all the wood were skidded with the crawler tractor, the cost
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would be $10.73 per cord. If just the tilt-fork truck were used, the
cost would be $9.76 per cord.
The producer spends his time mainly in supervising the crew,
planning the work ahead and, possibly, helping out if the skidding
or cutting crews get behind. He may also do minor field repair work
on equipment. This will help increase production and lower the cost
per cord. Where the timber is small or the skidding is difficult, this
extra help might maintain the normal sixteen-cord per day production.
T a b le

Tree

X V II.

Felling, limbing, measuring, and bucking
Daily production for two 1-man crews, in cords

dbh

8-hr. day

5
6
7
8
9
10
11
12
13
14

10.3
13.1
16.0
18.6
20.0
20.8
21.3
21.5
21.9
21.9

9-hr. day
11.6
14.7
18.0
20.9
22.5
23.4
24.0
24.4
24.6
24.6

10-hr. day
12.8
16.4
20.0
23.2
25.0
26.0
26.6
27.0
27.4
27.4

If the district forester does not hold to a rigid annual or weekly
quota, and a crew produces its maximum capacity under each logging
chance, production might be as shown in Tables X V II and X V III.
The size of the tree will have more effect on cutting than on any
of the other operations; therefore, the daily production for small
timber will depend on the cutting rate. The small timber can be
loaded quickly into pallets by hand, but for the big sticks, the loader
is necessary. The pallets will fill up at about the same speed in both
cases.
For skidding on dry ground with less than 20 per cent slopes and
light underbrush, the tilt-fork truck may be used and the production
will be as shown in Table X V III for dry ground. The crawler tractor
will have the same production as the tilt-fork truck on wet ground
or where the underbrush is moderate or where the slopes are 20 to
30 per cent. The production shown for very wet to boggy ground
is for the crawler tractor, and this production should also be used
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for areas of heavy underbrush and for slopes in excess of 30 per cent.
Heavy limbs such as those found on Virginia pine will decrease the
felling, limbing, measuring, and bucking rate by .1 cord per hour or
.8 cord for an eight-hour day.
T
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XVIII. Loading pallets and skidding with one 2-man crew—
daily production in cords

Skidding
distance
in feet
100
200
300
400
500
600
700
800
900
1,000

Ground dry to wet
8-hr. day
19.5
19.0
18.6
18.2
17.8
17.4
17.0
16.7
16.3
16.0

9-hr. day 10-hr. day
21.9
21.4
20.9
20.4
20.0
19.6
19.2
18.7
18.3
18.0

24.4
23.8
23.2
22.7
22.2
21.7
21.2
20.8
20.4
20.0

Ground very wet to boggy
8-hr. day 9-hr. day 10-hr. day
15.4
14.8
14.3
13.6
13.3
12.9
12.5
12.1
11.7
11.4

17.3
16.7
16.1
15.5
15.0
14.5
14.1
13.6
13.2
12.8

19.2
18.5
17.9
17.3
16.7
16.1
15.6
15.2
14.7
14.3

Less than one cord cut per acre will decrease the cutting production
by .1 cord per hour and will also decrease skidding production by .1
cord per hour. Cuts of one to three cords per acre will decrease the
cutting and skidding production by .05 cord per hour each, while
cuts per acre of three to seven cords do not change the production
rate shown in Tables X V I I and X V I I I . Cuts of seven to fifteen cords
per acre will increase the production .05 cord per hour, and over
fifteen cords per acre will increase production .1 cord per hour for
cutting and skidding.
The cost of moving from one tract of timber to the next is not too
great. The cutting crew can move at almost no cost. The skidding
crew will require two trips with the pallet truck to move the extra
pallets, the skid pans, and the crawler tractor. The tilt-fork truck can
be driven from one logging operation to another. The cutting crews
will probably lose one hour each at overtime pay, or $4.00. The
skidding and hauling crews will probably lose two hours at overtime,
or $ 12.00 in wages, plus about forty miles of truck travel at $6.16
extra cost. This makes the extra cost of moving about $22.16 for
a ten-mile move. If there are one hundred cords in the tract to be
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cut, the moving cost would be twenty-two cents per cord. If the
tract contains one thousand cords, the moving cost would be only
two cents per cord.

Let us try to apply this production and cost information to a
specific logging chance. The district forester shows us a forty-acre
tract that is bisected by a woods road. The length of the woods
road is .4 mile from the center of the tract to a good gravel road,
from which the distance is five miles to a paved road, and thence
twenty miles along the paved road to the woodyard. The timber to
be cut will average two cords per acre in pine timber that will
average six inches dbh. The limbs are light and the underbrush is
heavy. The slopes are not more than 15 per cent, and the ground
is dry. The distance from our present location to this tract is only
ten miles.
Table X V II shows the expected cutting rate per day; from this will
be deducted .05 cord per hour for the two cords cut per acre. Table
X V III will give the expected skidding production. With a road
through the middle of the forty, we expect a four-hundred-foot average
skidding distance, but, because of the dense underbrush, we will use
the crawler tractor and production rates for boggy ground. We will
also have to deduct .05 cord per hour for the low cut per acre.
Our production rates should be: for cutting— 12.7 cords in an 8-hour
day; 14.25 cords in a 9-hour day, and 15.9 cords in a 10-hour day;
for skidding— 13.2 cords in an 8-hour day, 15.05 cords in a 9-hour
day, and 16.8 cords in a 10-hour day.
The truck time per trip would be: on woods road, .4 miles at 24
minutes, or 9.6 minutes; on gravel road, 5 miles at 5 minutes, or
25 minutes; on paved road, 20 miles at 3.43 minutes, or 68.6 minutes;
plus unloading, loading, and delay time of 40 minutes, giving a total
of 143.2 minutes, or 2.39 hours. The truck can haul three loads in
an 8- or 9-hour day, moving 12 to 13.5 cords; or four loads in a 10hour day, for a 16- to 18-cord total. In a 10-hour day, the crew
should produce 15.9 cords. The cost would be:
Daily overhead
Wages, 10-hour day
Equipment cost

$ 69.12
73.30
61.92

Subtotal
$204.34 or $12.85 per cord
Workmen’s compensation ins.
.25 per cord
Moving cost
.28 per cord
Total cost per cord

$13.38
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An easier logging chance might be a thirty-cord per acre pine planta
tion that is to be clear-cut. The trees have moderate limbs and
average ten inches in dbh. The tract of forty acres is located on a
paved road ten miles from the woodyard. The ground is dry so
that we can use the tilt-fork truck. The pallet truck may be loaded
on the edge of the paved road; the skidding distance will average
seven hundred feet.
The cutting crew can produce 21.2 cords per eight-hour day; the
skidding crew can produce 21.7 cords in a ten-hour day. The truck
can produce 20 to 22.5 cords in five trips in an eight-hour day. The
cost in this example will be:
Daily overhead
Wages
Equipment cost

$ 69.12
61.30
36.64

Subtotal
$167.06 or $7.88
Workmen’s compensation ins.
.25
Moving cost per cord
.02
Total cost per cord

$8.15

This paper has illustrated the possible effect of several logging
variables on the cost of logging. From time studies, we have taken
pine pulpwood cutting time by tree dbh, skidding time by ground
conditions, and truck travel time by road types to work out daily
production rates for a five-man logging crew. Machine rates, wages,
and overhead costs have been applied to these data to derive the cost
per cord for pulpwood logging under widely varying logging conditions.
The costs for logging two different tracts were calculated. One
tract was a wild, woodland area twenty-five miles from the woodyard,
and the other was a managed plantation on a good road ten miles
from the woodyard. The logging costs differed by $5.23 per cord in
favor of the added value of managed pine plantations located close to
a woodyard compared to wild woodlands scattered over a wide area.
SELECTED REFERENCES

Allis-Chalmers Manufacturing Co. 1963. Fundamentals of logging.
5th ed. 128 pp.
FO R B ES, R . D. (e d .) . 1956. Forestry handbook. Ronald Press Co.,
New York. Section 16.

124

DONALD M. TUFTS

MATTHEWS, DONALD M. 1942. Cost control in the logging
industry. McGraw-Hill Book Co., New York. Chapter III.
SCHNELL, ROBERT L. 1961. Harvesting pine pulpwood in the
Tennessee Valley. T.V.A. Div. of For. Rel. Rept. No. 238-61. 20 pp.
SCHNELL, ROBERT L. 1964. Harvesting costs for hardwood pulp
wood in the Tennessee Valley. Pulp. Produc. and Sawm. Log.,
12(2): 22-25.
WALBRIDGE, THOMAS A., JR. 1960. The design of harvesting
systems and machines for use in pulpwood stands of the Tennessee
Valley as dictated by intensive forest management. Hiwassee Land
Co. Calhoun Tenn. 279 pp.

LO G G IN G COST CONTROL WITH
DEPENDENT LO G G IN G CONTRACTORS
W IL L IA M N. D A R W IN , Industrial Timber Products, Inc.
Elizabeth, Louisiana

Industrial Lumber Company began an active reforestation program
in 1925 and has continued to develop its forest lands as an invest
ment enterprise since “ cutting out ” and closing the sawmill in 1943.
The company owns and manages 100,000 acres of plantation and
natural stand of pine and pine-hardwood of many age classes. This
type of ownership and management is typical of more than half of
the privately held forest land in southwest Louisiana. Thousands of
acres have been planted and seeded by both large and small tree
farmers. Many of the plantations have reached or soon will reach
merchantable size. These forests are composed of trees of varying
size, quality, and species. Frequent harvest and close utilization in
these stands is essential if growth is to be maintained and maximum
income realized. The tree farm manager always has an urgent need
for a market that can absorb a wide range of products. This kind
of market is important in developing the cash flow needed to sustain
the investment forest as a sound business enterprise.
The present-day market for standing timber in the area is organized
on a single product basis. The forest manager has to deal with several
buyers in selling timber to the best advantage. The various mills
either buy stumpage suited to their operation and contract with
independent loggers or procure their raw materials through a prime
contractor who deals in turn with the independent producers. The
producers are usually specialists who are interested in logging only
one kind of product. They are often inadequately financed and
poorly equipped. In areas such as southwest Louisiana, where the
present timber supply exceeds the demand, this is a satisfactory
means to controlling logging cost. Loggers are faced currently with
the prospect of closer supervision of statutory provisions affecting
employees and equipment, such as wages and hours, social security,
unemployment compensation insurance, public liability insurance,
125
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licenses, etc. The result of this trend is higher production costs and
consequent lower stumpage prices. In the near future we may be
faced with even more stringent controls. These costs are fixed, or
tied to the man or unit of equipment; thus the most effective means
of control is through more efficient use of men and machines.
The need for a stable market for a wide range of products, and
for a more efficient logging system becomes quite obvious to the
tree farm manager as his plantations reach merchantable size. The
development of a satisfactory harvesting and marketing system has
been a matter of concern to the management of Industrial Lumber
Company for several years.
Industrial Timber Products, Incorporated (I.T .P .), was organized
in 1958 to facilitate harvesting and marketing for Industrial Lumber
Company trees. This affiliate company, under a long-term contract,
produces forest products from designated trees from the lands of
Industrial Lumber Company and other tree farmers, both large and
small. After processing, these products are transported and sold by
Industrial Timber Products to manufacturing plants. Settlement for
timber harvested is based on a percentage of the sale price of the
product. Terms of the contract provide that stumpage prices equal
or exceed current market prices as reported in the Louisiana Depart
ment of Agriculture Quarterly Market Report.

Industrial Timber Products endeavors to render a dual service—by
developing a stable market for the products harvested from the tree
farm, and by offering to the consumer an assured supply of products
at the going market price. The long-term contract enables I.T.P.
to develop the kind of roads needed to facilitate orderly year-round
logging. This road system gives a stability to the operation, from
which the tree farmer, the consumer, and the producer all benefit.
In rendering these services the planned objectives are to harvest and
market the scheduled annual cut or forced salvage by the most
efficient means, thereby developing a continuous flow of products
adequate to meet the demands of both the investment forest owners
and the consuming plants.
The dependent producer system under discussion is the summation
of our efforts in this field to date. The mechanics of the system are
relatively simple. The term “ dependent producer ” clearly defines
the basic condition of the agreement with the loggers who produce
forest products for Industrial Timber Products’ account. The pro
visions of the dependent contract makes the producer fully account

DEPENDENT LOGGING CONTRACTORS

127

a b le to I .T .P ., a n d in t u r n I .T .P . is fu lly re sp o n sib le a n d liab le, b o th
leg a lly a n d m o ra lly , fo r all a c tio n s of th e p ro d u c e r. T h e a g re e m e n t
(F ig u re 9) c le a rly e sta b lish e s th is c o n tro l a n d re s p o n s ib ility . T h e

PRODUCER:

PRODUCTION AGREEMENT & CONTRACT
JACK DOYLE_____________ PRODUCT: Pulpwood

LOCATION:

Area 2 - Block 15

SPECIES Pine

WORKUNIT DESCRIPTION: Cut. Load, and Haul Pallets
SCALE (circle)

PIECE

(CORD)

MBF____ CU-FT

TON

LOAD

TOTAL BASE PAY RATE PER WORKUNIT & SCALE

$ 9.00

EQUIPMENT
4
1
II

1
36
1
5

Case tractors ITP
Truck and Trailer ITP
Three Pallet Truck ITP
Pallets
ITP
Crew Truck -Pick Up Personal
Saws
Personal

ACCOUNT

PURPOSE

Operation
Equipment

6

PERSONNEL
Loaders and Tractor Operators

2

Truck Drivers

3

Saw Operators

PAYMENT

Labor, Supplies
Personal Earnings

Repair & Replacements
License & Insurance
SS,
Taxes, Insurance
Administra
Administration Charges
tion
Other Personal Bond
Specify

Weekly
As Needed
(Retained by ITP)
As Required
(Retained by ITP)
As Requested

METHOD
Scale
Per Cord
Scale
Per Cord
of
Gross
Settlement
Per Cord

AMOUNT
5.30
3.00
.45
.25

THE PRODUCER WILL:
1 - Produce and deliver forest products as directed by and exclusively for ITP*
2 - Require a pre-employment physical examination for all prospective employees.
3 - Comply with all provisions of ITP safety program.
4 - Submit a weekly time sheet and other data needed for statutory accountability.
5 - Return all assigned equipment when directed to do so by ITP.
IV INDUSTRIAL TIMBER PRODUCTS WILL:
1 * Provide a weekly production quota to utilize the assigned equipment and work force.
2 - Prepare a weekly statement showing distribution of earnings by account.
3 - Keep in force WCI and liability insurance for all personnel & equipment authorized.
4 - Prepare and file reports required for compliance with statutory provisions-

Date

Industrial Timber Products, Inc.

Producer

F i g u r e 9. S a m p le p ro d u c tio n a g re e m e n t a n d c o n tr a c t.
a g re e m e n t is s u b je c t to fre q u e n t c h a n g e a n d th e p ro d u c e r m a y b e
o p e ra tin g u n d e r m o re t h a n o n e a g re e m e n t a t a n y g iv en tim e . A
s e p a r a te a g re e m e n t is p re p a re d to c o v e r a n y c h a n g e t h a t a ffects th e
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monetary consideration of the contract. This agreement and the
subsequent adjustment is used to control costs.
Part I of the agreement identifies the producer, the product, and
the species to be cut; gives the location, description of work to be
done, and the scale to be used. These factors are all considered in
arriving at the pay rate used in making settlement with the producer.
Part II, Production Organization, lists the number and type of
personnel and equipment assigned or authorized for use. The equip
ment may be company owned or it may belong to the producer.
Industrial Timber Products is the final authority as to what equip
ment and crew organization will be used. The planned effort is to
get the best possible balance between men and machines on each job.
The balancing of men and machines requires constant study and
attention. A good working knowledge of timber size, soil, weather,
road condition, etc., and of the effect of these on the operation provide
the basis for evaluating the job requirements. The crew for handling
one or more tasks, such as felling and bucking, skidding, etc., are
organized as a work unit consisting of one to three men and the
assigned equipment. The work unit may consist of a dependent
producer and one or two employees, or the producer may supervise
two or more work units performing similar or different tasks. Earnings
for the men assigned to a given unit are computed by dividing the
total earnings equally between them. The producers allow the men
making up a unit to choose their work partners and, in so doing,
maintain working teams that take pride in their production and
safety records.
Part II I, Settlement Schedule, indicates the disposition that is
made of the monies involved under the contract. This is the cost
accounting section of the dependent producer agreement. This part
of the agreement must be adjusted frequently in order to control cost.
The operating account is paid weekly and covers labor, operating
supplies, and personal earnings. A statement is prepared for each
week’s production. This statement shows the gross amount earned
and how it is paid to the producer or credited to one of the three
other accounts. A ledger sheet is kept for the other accounts. Monies
withheld from the total earnings are entered as a credit to the
producer’s account. These accounts are debited for equipment re
pairs and replacements as needed and, as required, for social security,
taxes, insurance, etc. The producer uses the fourth account to
accumulate funds and meet obligations such as estimated personal
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income taxes. This account is credited with any amount desired for
special use, and debited at the producer’s request.
A balance sheet is prepared for each producer’s account periodically,
which indicates the current status of the account. Comparison of
the old and new balances provides a basis for evaluating the operation.
This review becomes the cost control decision point. A continuing
credit balance in the account indicates effective use of personnel and
equipment and identifies the producer who is qualified to assume
more responsibility. The result of a continuing credit balance to
the producer is an increase in the weekly operation account and
more “ take home pay.” A continuing deficit in the account has just
the opposite effect; it identifies the producer who is in trouble. This
calls for remedial action— a reduction in the weekly operating account
and less “ take home pay.” In time this eliminates the producer who
cannot make effective use of the assigned equipment and personnel.
Part IV of the agreement states in summary the responsibility of the
producer and I.T .P . The producer works for the company exclusively
while the agreement is in force, functioning in much the same manner
as a crew foreman or superintendent. H e selects his own crew subject
to certain restrictions. H e enforces the safety rules by requiring his
men to comply with all provisions of the program. H e prepares a
weekly time sheet showing earnings for his crew, reports accidents,
and sees that his employees furnish social security numbers and
dependency status to Industrial Timber Products for use in with
holding and reporting. H e is responsible for care and maintenance
of equipment and for returning it in good serviceable condition when
directed to do so. In the event of termination of contract the account
funds shown in Part I I I are used to put equipment in serviceable
condition and close any other obligations of the producer. Final
settlement is made with the producer after all obligations have been
cleared.
This part of the contract also lists the responsibility of Industrial
Timber Products, Incorporated, for providing a work load, making
weekly settlements, etc., and for handling all insurance through a
composite or fleet policy. The company assumes full responsibility
for reporting and timely paying of all insurance, social security, and
withholding tax, etc.

Industrial Timber Products’ crews produce a wide range of forest
products—posts, poles, piling, pulpwood, stumps, and the full range
of logs. They work in plantations of the 12-40-year age classes, in
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natural pine stands, and in pine-hardwood of mixed or many-age
classes. They produce stump wood from open cutover land and from
dense natural stands and plantations. The producers have been trained
and are experienced in working more than one product. This diversity
in use of work force and equipment provides steady work for the
producers and their employees. The net result is a more stable and
efficient use of men and machines at a lower unit cost; substantial
reduction has been made in insurance and other administration costs.
The producers and their employees share in the benefits realized from
their efficient production. A safety bonus is paid to all producers
and their employees: men who worked the full year with no lost-time
accidents earned a four weeks’ (W CI $35) or $140 safety bonus in
1962 and 1963. Industrial Timber Products’ loss ratio has declined
from nearly 100 per cent of earned premium to less than 20 per cent,
and, to date, this year’s record is even better.
This description of the dependent producer operation may sound
as though it is a rather militant system. However, the organization
is quite flexible—it functions like a circus rather than an army.
The producer and his employees are concerned first with meeting their
assigned weekly quota, then with helping other producers who are
having trouble. The producers all share in the responsibility for
meeting the total production goal. They lend or exchange men and
equipment and in other ways cooperate with one another in order
to maintain the planned flow of products. They know and understand
the effects of failure to produce and deliver on future opportunities.
Discussion

Mr. Quintus Herrod: Could you give us more information on your

logging costs on your poles and piling?
Mr. Darwin:
We produce poles and pilings and deliver them
with the bark on, on about a sixty-mile haul.
Our labor production cost on that is six cents
a cubic foot. We use a total cost for our logging
cost and, on a sixty-mile delivery, cost of
eighteen cents per cubic foot.
M r. Tom Walbridge: Are these dependent contractors actually your
employees?
Mr. Darwin:
Yes they are piecework employees. That is why
we use the term dependent. We do not try to
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Mr. Walbridge:
M r. Darwin:

131

establish their independence. They are hired
and can be fired.
And therefore, legally, they must earn at least
the minimum wage at whatever piece rate set?
That is correct. W e are subject to the provisions
of the minimum wage.

