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Ten-Uear Earnings 

from Two Sma Wood~aaads 

by Wilfred C. Mitchell 

and Henry H. Webster 

Introduction 

T EN years ago, management was s t a r t e d  on two 30-acre dem- 
ons t ra t ion  woodlots on the  Fernow Experimental Forest  

near Parsons, West Virginia .  These were designated as  Farm 
Woodlots, on the  assumption t h a t  there  was something s ign i f -  
i can t ly  d i f f e r e n t  between management incent ives  and opportu- 
n i t i e s  f o r  small holdings owned by farmers and f o r  those 
owned by non-farmers. 

The d i s t i n c t i o n  was based on the be l i e f  t h a t  the 
farmer-owner would have the s k i l l s  and the equipment t o  do 
h i s  own logging; t h a t  he would have l e i s u r e  time i n  the  win- 
t e r  months when he would cu t  and skid logs ;  t h a t  he would 
make considerable use of the products from h i s  woodlot f o r  
fuel ,  posts, and custom-milled lumber; and t h a t  he would 
want f a i r l y  r egu la r  annual re turns ,  such as he got  from h i s  
crops. 

On the  b a s i s  of these assumptions i t  seemed reasona- 
b l e  t o  r epor t  r e tu rns  t o  the  owner on the  bas i s  of wages per 
man-hour worked. But these  "wagesu sometimes included stump- 
age values, many times made no allowance f o r  equipment 



depreciat ion,  and i n  some cases f a i l e d  t o  d i sc lose  what was 
happening to  t h e  timber s tand.  Reports on "farm woods" is- 
sued by the Northeastern Forest  Experiment S t a t i o n  have been 
as  d e f i c i e n t  a s  any o the r s  i n  t h i s  respect .  

We a r e  learning t h a t  these assumed di f ferences  a r e  
more fancied than r e a l .  Many of today's  farmers would be as  
clumsy with an ax o r  a chain saw as would a banker o r  a 
school teacher.  Their specia l ized equipment is not always 
adaptable t o  woods work. They no longer c u t  fuelwood: they 
burn gas, o i l ,  o r  coal  f o r  heat, o r  s l a b s  del ivered from a 
m i l l .  They don ' t  have the  assumed urge t o  put i n  every day- 
l i g h t  hour a t  hard labor .  I n  f ac t ,  so f a r  as woods opera- 
t i o n s  a re  concerned, they a r e  p r e t t y  much l i k e  o ther  people. 
And wages per man-hour mean as l i t t l e  t o  them as  t o  o thers  
who a re  not going t o  put i n  these  man-hours. 

I n  t h i s  analys is  of 10 years  of management we assume 
t h a t  economic re tu rn  w i l l  be important to  most owners of 
small woodland propert ies,  though we a l s o  recognize the i m -  
portance of o the r  considerations i n  motivating an owner t o  
improve h i s  management p rac t i ces .  We assume the re  w i l l  be a 
considerable va r i a t ion  among owners o r  prospective owners as  
t o  t h e i r  d e s i r e  o r  a b i l i t y  t o  do t h e i r  own logging o r  c u l l  
removal. There w i l l  a l so  be di f ferences  i n  t h e i r  d e s i r e  o r  
opportunity t o  take advantage of Agricul tura l  Conservation 
Program (ACP) payments f o r  accepted c u l t u r a l  p rac t i ces .  So 
our analys is  covers four d i f f e r e n t  poss ible  s i t u a t i o n s :  

An owner who already owned the  land when management be- 
gan, and d id  h i s  own logging and c u l l  k i l l i n g .  

An owner who already owned the land, and hi red  logging 
done, but  d id  h i s  own c u l l  k i l l i n g .  

An owner who already owned the  land, and who hi red both 
logging and c u l l  k i l l i n g  done. 

An owner who purchased the. land when management began and 
hi red  logging and c u l l  k i l l i n g  done. 

This analys is  of the r e s u l t s  of 10 years of manage- 
ment on these  two holdings does not purport t o  e s t a b l i s h  the  
economic re tu rn  t h a t  might be expected from any o t h e r  prop- 
e r t i e s .  I t  is s t r i c t l y  a case study.  Other owners w i l l  
have d i f f e r e n t  species,  d i f f e r e n t  markets, d i f f e r e n t  growing 
condit ions,  d i f f e r e n t  stocking. But the  methods used here 
may be helpful  i n  aiding o the r  owners t o  evaluate  t h e i r  op- 
p o r t u n i t i e s  i n  managing small holdings f o r  q u a l i t y  timber 
products . 

--RALPH W. MARQUIS 
Director  



The Areas Studied 
The two 30-acre areas chosen f o r  t h i s  study a r e  f a i r -  

l y  typ ica l  of topography and stand condit ions i n  the  north- 
ern  Appalachian region, though they represent  two d i f f e r e n t  
s t ages  i n  the recovery of cut-over, burned-over f o r e s t  land. 
Both areas  have s i t e s  ranging from dry r idge tops t o  moist 
stream bottoms. The average s i t e  index on each a rea  is  i n  
the  v i c i n i t y  of 70 t o  75 f e e t  a t  50 years f o r  dominant and 
codominant red oak. A mixture of Appalachian hardwoods i s  
found on both areas .  I n  general  the  oaks tend t o  predominate 
on the  r idge  tops and d r i e r  s lopes .  Sugar maple, beech, 
cherry, yellow-poplar, and red oak a r e  found i n  the  coves 
and on the  moist s lopes .  

Both areas had been cut  f o r  sawlogs about 40 years 
before  t h i s  study was begun. A t  t he  time of cut t ing,  defec- 
t i v e  t r e e s  and unmerchantable species  were l e f t .  So the  
present  stand is made up of two d i s t i n c t  groups of t r e e s :  
the  o ld  growth l e f t  from the  o r i g i n a l  logging, and the  sec- 
ond growth t h a t  came i n  a f t e r  cu t t ing .  Cutt ing was followed 
by f i r e  on both areas .  

But the re  the  resemblances between the  two areas  
cease. The stand condit ions on the  two areas  were q u i t e  
d i f f e r e n t  a t  the  time the study was begun. 

Area 1 had a stand of about 4,600 board-feet per  
acre.  Fewer l a rge  t r e e s  had been l e f t  on t h i s  a rea  than on. 
Area 2, and f i r e s  had done more damage. Area 1 had 56 per- 
cent  of i t s  volume i n  so-called high-value species,Z and 
only 17 percent of i t s  volume i n  the top two log grades.3 
Of t r e e s  over 5 .0  inches d.b.h., 6.5 square f e e t  of basal  
a rea  per ac re  was c lassed a s  c u l l .  The volume and q u a l i t y  
of the stand was below the  average of lands being operated 
by the  Monongahela National Fores t  (of which these  areas  a r e  
a p a r t ) .  

The stand on Area 2 was much b e t t e r .  I t  ran j u s t  
over 9,200 board-feet per acre, with l a rge r  and b e t t e r  t r e e s .  

l l n  t r e e s  over 11 .0  inches d .b .h .  t o  an 8-inch top,  International  %inch r u l e .  

b i t e  ash, black cherry ,  l o c u s t ,  suear maple, red maple, red oak, white  oak, 
basswood, cucumber, and yel low-poplar.  

3 ~ .  S. Fores t  Products Laboratory. Wrdwood lop w a d e s  for standard lumber. 
Proposals and r e s u l t s .  U.S. Forest  Prod. Lab. Rpt. D1737. 1949. 



Sixty-nine percent of the sawtimber volume was i n  high-value 
species .  Thirty-two percent of t h e  volume was i n  the two 
top log grades.  Basal area  i n  c u l l  t r e e s  was 10 square f e e t  
per acre.  

I n  summary, the  stands d i f f e r e d  as follows: 

Merchantable I n  I n  
volume p e r  high-value log grades Basal area 

acre species I and 11 in cull 
(bd.-ft.) (percent) (percent) (sq. ft.) 

Area 1 4,600 56 17 6.5 

Area 2 9,200 69 32 10.0 



Management Program 
The management given these  two small  woodland proper- 

t i e s  was t h e  b e s t  t h e  manager could conceive t o  achieve t h e  
e s t a b l i s h e d  goals ,  and the  management p lan  was changed when- 
ever  experience o r  new knowledge poin ted  t h e  way t o  b e t t e r  
management. 

The goa l s  of management were t o  i nc rease  growth, i m -  
prove q u a l i t y ,  improve spec i e s  composition, reduce c u l l  vol- 
ume, main ta in  o r  b u i l d  up t h e  growing s tock ,  e s t a b l i s h  
enough reproduct ion  t o  renew t h e  s tand ,  and a t  t he  same time 
provide a r e t u r n  t h a t  would a t  l e a s t  cover  c o s t  of logging.  
These were, of course,  shor t - te rm goa l s  e s t a b l i s h e d  t o  pu t  
t h e  p r o p e r t i e s  i n  cond i t i on  t o  produce l a r g e r  n e t  r e t u r n s  i n  
t h e  f u t u r e .  

A t  t h e  s t a r t  of management, a l l  c u l l  t r e e s  were g i r -  
d l ed  on both woodlots. C u l l s  t h a t  have developed s i n c e  t h a t  
t ime have been g i r d l e d  each year  i n  a r e a s  where logging was 
c a r r i e d  on. 

Annual ha rves t  c u t s  were made, b u t  each year  only  a 
p o r t i o n  of each a r e a  was logged. A l l  of t h e  timber removed 
i n  t h e  annual h a r v e s t s  was marked be fo re  c u t t i n g .  Trees t o  
be c u t  were s e l e c t e d  on t h e  b a s i s  of spec ies ,  q u a l i t y ,  and 
v igo r  of i nd iv idua l  t r e e s .  The marking was done by a pro- 
f e s s i o n a l  f o r e s t e r .  Keeping i n  mind the  goa l s  of manage- 
ment, he s e l e c t e d  f o r  removal a volume approximately equal  
t o  t h e  expected annual growth f o r  each a r e a .  Thus t h e  o r ig -  
i n a l  growing-stock volumes were maintained whi le  t h e  q u a l i t y  
of t h e  s t a n d s  was being improved ( t a b l e  1 ) .  A l l  logging was 
done i n  accordance with s o i l  and water-conservat ion p r i n c i -  
p l e s .  

A f t e r  10  yea r s  of management, t h e r e  appears t o  be 
s u f f i c i e n t  reproduct ion  of commercial spec i e s  t o  renew t h e  
s t a n d s  ( t a b l e  2 ) .  Sugar maple and beech, two very t o l e r a n t  
spec ies ,  a r e  t h e  most abundant. Many of  t he se  stems were 
p re sen t  before  c u t t i n g .  Wherever openings have been made i n  
t h e  canopy, some reproduct ion  of  i n t o l e r a n t  spec i e s  can be  
found . 

Figure 1.--Culls like this were eliminated in the 
first years of nanagement, leaving more space for 

crop trees to grow. 



Table 1.--Inventory volumes, ma te r i a l  r-ved ( t r e e  scale)', 

and pe r iod ic  annual growth 

( I n  board-feet per ac re )  

1 Item I Area 1 I Area 2 1 

Orig ina l  s tand 4,611 9,227 
Removed i n  f i r s t  5-year period 1,143 1,728 
5-year s tand 4,605 9,968 
Removed i n  second 5-year period 862 2,019 
10-year s t and  4,882 9,501 
Annual growth f o r  10-year period 228 402 

' l n  t r e e s  over  11.0 inches d.b.h. t o  an 8-inch top, 
In te rna t iona l  &-inch r u l e .  

Table 2.--Number of stems of conunercial spec ies  

per  ac re  a f t e r  1 0  years  

1 foo t  high 1 .01  t o  5 

Area 1 3,854 

Area 2 4,948 388 

During the  f i r s t  10 years of management the  goals  re-  
l a t e d  t o  the  physical  response of the  s tands  have been rea l -  
ized.  I t  i s  time now t o  consider the  economic goal .  That 
goal was t o  provide a r e tu rn  t o  cover the cos t  of logging. 

Figure 2.--Even after 10 years of management, 
small trees constitute an appreciable part of the 
stand in Area 1. However, sawtimber trees of good 
species and form are beginning to stand out. 



Cash Earnings 
The owner o r  purchaser of a f o r e s t  property who 

places i t  under systematic management may look f o r  earnings 
i n  two forms: i n  cash from the  s a l e  of products, and i n  an 
increase  i n  the  c a p i t a l  value of h i s  property.  This sect ion 
dea l s  with cash earnings only.  

Data co l l ec ted  i n  the  course of managing the  two 
woodland areas  make i t  poss ible  t o  show gross cash income 
and management cos t s  under severa l  poss ible  s i tua t ions ,  de- 
pending on the  management decis ions  an owner might have made. 

FIRST SITUATION 

The f i r s t  s i t u a t i o n  assumed was t h a t  of an individual  
who already owned the f o r e s t  land, who decided t o  put it 
under management, and who d id  h i s  own logging and k i l l i n g  of 
c u l l  t r e e s .  His products were so ld  a s  logs a t  roadside.  The 
values shown i n  t ab le  3, rounded t o  the neares t  do l l a r ,  a r e  
records of ac tua l  r ece ip t s  and cos t s .  

Out of the  gross cash income the  owner would have had 
c e r t a i n  cos t s  and expenses. I t  i s  assumed t h a t  the  t y p i c a l  
owner i n  t h i s  s i t u a t i o n  would not be qua l i f i ed  t o  mark t i m -  
ber  f o r  c u t t i n g  i n  a manner t o  accomplish the es tabl ished 
goals.  The annual $8  charge f o r  marking was estimated by a 
l o c a l  consult ing f o r e s t e r  as the  current  cos t  f o r  t h i s  serv- 
i c e .  The machinery c o s t s  reported a r e  the  ac tual  c o s t s  f o r  
f e l l i n g  and skidding equipment--power saws and a TD-9 
t r a c t o r .  Property taxes a r e  not included as  an addi t ional  
cos t  a t t r i b u t e d  t o  the  decision t o  manage the  property;  they 
would have had t o  be paid even i f  the property had been held 
i n  i t s  former unmanaged condit ion.  

The owner i n  t h i s  s i t u a t i o n  might have increased h i s  
ne t  income by $80 f o r  the  10-year period i f  he had been 
qua l i f i ed  t o  mark h i s  own timber. He might have increased 
i t  by an addi t ional  $24 on Area 1 o r  $41 on Area 2 i f  he had 
co l l ec ted  ACP payments f o r  the  improvement work he did  i n  
k i l l i n g  c u l l  t r e e s  (80 percent of cos t  i n  t h i s  s i t u a t i o n ) .  

I t  is  apparent t h a t  the economic goal has not been 
met on Area 1 during the f i r s t  10 years .  The re tu rn  has not 
been g rea t  enough t o  meet the  cos t  of logging. 

But t h i s  does not  mean t h a t  the  economic goal cannot 
be met i n  15 o r  20 years.  As the  next sec t ion  w i l l  show, 
the stand on Area 1 has been g rea t ly  improved, and the  logs 



cut  from t h i s  stand during the next 5 o r  10 years w i l l  be 
b e t t e r  logs and w i l l  b r ing higher p r i ces  than those cu t  dur- 
ing the  pas t  10 years while the  stand was being conditioned. 

Table 3.--Net cash returns from aanmgiw woodland properties 

FIRST SITUATION: 

OWNER DID OWN LOOOING AND CULL TREE REMOVAL 

Expenses Man-hours worked 

Year Gross receipts 

Of 
f m m  sale of Net 

receipts 
Logging, road 

management ::ss>:e Marking Machinery construction Killing 
costs costs and culls 

maintenance 

AREA 1 

1 $164 $8 $31 $125 297 20 
2 141 8 62 71 152 -- 
3 195 8 50 137 81 -- 
4 100 8 41 51 49 -- 
5 212 8 70 134 99 -- 
6 182 8 37 137 60 -- 
7 67 8 21 38 26 4 
8 48 6 18 22 37 3 
9 157 8 32 117 32 -- 
10 76 8 27 41 32 -- 

Total $1,342 $SO $389 $873 865 27 

AREA 2 

1 $199 $8 8 82 283 22 
2 157 8 55 94 128 -- 
3 365 8 42 315 73 -- 
4 183 8 38 137 74 -- 
5 225 8 42 175 62 6 
6 318 8 58 252 81 2 
7 148 8 44 96 50 6 
8 274 8 77 189 72 10 
9 453 8 49 396 56 -- 
10 204 8 55 141 50 -- 

Total $2,526 $80 $542 $1,904 929 46 

Considering only the  cash posi t ion of the  owner, i t  
is  reasonable t o  conclude t h a t  the  owner of t h i s  t r a c t ,  
making h i s  management decisions,  would have had to  face  the  
a l t e r n a t i v e s  during the  f i r s t  10 years of making a c a p i t a l  
investment t o  improve the  property rapidly,  o r  of cu t t ing  
more valuable timber and s o  postponing stand improvement i n  
order t o  opera te  on a break-even o r  cash-income b a s i s .  

Figure 3.--Much of Area 2 i s  now composed of we l l -  
formed t r e e s  of good spec ies  l i k e  these .  





Figure 4. --Trees like this--containing logs of 
good quali ty--make up an increasingly large part 

of the volume in both woodlands. 



Figure 5 .  --Mine props and pulpwood cut from Area 1 .  

The economic goal has been met on Area 2.  Net cash 
r e c e i p t s  per man-hour worked i n  logging were $2.05 .  I t  is  
l i k e l y  t h a t  many owners i n t e r e s t e d  i n  doing t h e i r  own log- 
ging would have considered t h i s  a s a t i s f a c t o r y  re tu rn .  

SECOND SITUATION 

The second s i t u a t i o n  assumed was t h a t  of an individu- 
a l  who already owned the f o r e s t  land, who decided t o  put i t  
under management, who hi red h i s  logging done, and who k i l l e d  
h i s  own c u l l  t r e e s .  A s  i n  the  f i r s t  s i tua t ion ,  he sold  h i s  
logs  a t  roadside. 

Labor c o s t s  were the  ac tua l  wages paid t o  t h e  logging 
crew operat ing these areas  ( t a b l e  4 ) .  These wages were ad- 
jus ted  annually t o  make them correspond t o  comparable r a t e s  
paid i n  the  logging industry, so  they a r e  r epresen ta t ive  of 
i n d u s t r i a l  logging labor  cos t s .  

The owner of Area 1 would have had t o  inves t  $80 cash 
and 27 man-hours of labor  during the  f i r s t  10 years  of oper- 
a t i o n  t o  maintain h i s  stand volume and increase  the  qua l i ty  
of h i s  s tand ( t a b l e  4 ) .  He could have operated on a break- 
even b a s i s  had he been q u a l i f i e d  to  mark h i s  timber f o r  cut- 



Table 4.--Net cash re turns  f r o m  mmagfng roodl8nd properties 

SBCOW SITUATION: 

OWNW SIRED IOGGING DONE, BUT DID OWN CULL TREE REMOVAL 

Logging costs Net cash 
Year o f  Gross 

managenent receipts 
Marking Machinery Labor Total Loss Gain 

rnEA 1 

1 $164 5 8  $31 $284 $323 $159 -- 
2 141 8 62 149 219 78 -- 
3 195 8 50 89 147 -- 548 
4 100 8 41 55 104 4 -- 
5 212 6 70 116 194 -- 18 
6 182 8 37 77 122 -- 60 

7 67 8 2 1 34 63 -- 4 
8 48 8 18 49 75 27 -- 
9 157 8 32 50 90 -- 67 

10 76 8 27 50 85 9 -- 
Total $1,342 580 $389 5953 51,422 $277 5197 

AREA 2 

1 5199 $8 582 $271 $361 $162 -- 
2 157 8 55 132 195 38 -- 
3 365 8 42 79 129 -- $236 
4 183 8 38 82 128 -- 55 
5 225 8 42 72 122 -- 103 
6 318 8 58 102 168 -- 150 

7 148 8 44 61 113 -- 35 
8 274 8 77 94 179 -- 95 
9 453 8 49 84 141 -- 312 

10 204 8 55 80 143 -- 61 

Total 52,526 $80 $542 51,057 51,679 5200 $1,047 

t i ng ,  and could have shown a cash income i f  he had a l s o  re-  
ceived $24 from ACP payments f o r  s t and  improvement. 

The owner of Area 2 ended t h e  10 yea r s  with n e t  cash 
r e c e i p t s  of  $847. He too could have increased  h i s  income i f  
he  had been a b l e  t o  do h i s  own marking and had accepted ACP 
payments. 

THIRD SITUATION 

This  was t h e  same a s  the  second s i t u a t i o n  except t h a t  
t h e  owner is assumed t o  have h i r e d  l abo r  t o  k i l l  c u l l  trees. 
(The man-hours requi red  f o r  t h i s  a r e  shown i n  t a b l e  3). The 
add i t i ona l  cos t ,  a t  an average r a t e  of  $1.10 an hour, would 
be $30 f o r  Area 1 and $51 f o r  Area 2 .  Cash r e t u r n s  f o r  t h e  
two a reas  a s  shown f o r  t he  second s i t u a t i o n  would be reduced 
by these  amounts. 

This  t h i r d  s i t u a t i o n  might be t y p i c a l  of t h e  absentee  
owner of  a f o r e s t  proper ty .  



FOURTH SITUATION 

The f o u r t h  s i t u a t i o n  was t h a t  of  an i nd iv idua l  who 
purchased f o r e s t  l and  f o r  t h e  purpose of  p u t t i n g  it under 
management, who h i r e d  logging and k i l l i n g  c u l l s  done, and 
who so ld  l ogs  a t  roadside.  He d i f f e r s  from t h e  i nd iv idua l  
i n  t h e  t h i r d  s i t u a t i o n  only  i n  t h a t  h i s  d e c i s i o n s  requi red  
t h e  purchase of land  and timber. But i n  doing t h i s  he  in-  
cu r r ed  an add i t i ona l  c o s t :  annual proper ty  t axes  on h i s  new 
hold ings .  

I t  is d i f f i c u l t  t o  e s t ima te  what t axes  might have 
been, bu t  i n  t h e  t ax ing  j u r i s d i c t i o n  where t h e  two proper- 
t i e s  a r e  l oca t ed  they would not  have been very high.  The t ax  
r a t e  i s  75 c e n t s  per  $100, and proper ty  is assessed  a t  50 
percent  of f u l l  va lue .  The assessed  va lua t ion  is  t h e  doubt- 
f u l  f i gu re ,  bu t  even i f  t he  a s se s so r  had appra ised  t h e  
stumpage a t  f u l l  conversion value,  t h e  annual t ax  b i l l  would 
no t  have exceeded $4 f o r  Area 1 and $7 f o r  Area 2 ( s e e  Ap- 
pendix C ) .  I f  assessment were based on s a l e  p r i c e s  f o r  
comparable t r a c t s  o r  on a  f i x e d  wildland va lue  they would 
have been much lower. 

The f a c t  remains t h a t  a  prospec t ive  purchaser  must 
cons ider  t h e  c o s t  of proper ty  taxes .  I n  some s i t u a t i o n s  
these  t axes  might be  s o  high t h a t  they would absorb any pos- 
s i b l e  cash r e c e i p t s  from ope ra t ion .  This  is  un l ike ly  f o r  
p r o p e r t i e s  l i k e  Area 2,  where n e t  cash r e c e i p t s  were 12 
t imes t h e  $7 h ighes t  probable t a x ;  b u t  i t  i s  d i s t i n c t l y  pos- 
s i b l e  f o r  p r o p e r t i e s  such a s  Area 1, where cash  r e c e i p t s  a r e  
smal l  because of t he  poor q u a l i t y  of t h e  s t and .  I f  t h i s  
were t h e  case, t h e  p rospec t ive  buyer would need some motiva- 
t i o n  o t h e r  than n e t  cash  r e c e i p t s  be fo re  he would buy f o r e s t  
l and .  These o t h e r  motivat ing f a c t o r s  may be  non-economic i n  
na tu re .  

One f a c t o r  o t h e r  than n e t  cash r e c e i p t s  might be  t h e  
prospec t  of  i nc reas ing  t h e  va lue  of t h e  proper ty  acqui red .  
Then too, t h i s  prospec t  might a l s o  b e  a  management i ncen t ive  
f o r  owners a l ready  holding woodland p r o p e r t i e s .  The next  
s e c t i o n  cons iders  t h i s  prospec t  f o r  t h e  two s tudy  a r eas .  



Increase 
in Property Value 

The second type of earning from managing a f o r e s t  
property is the  increase  i n  c a p i t a l  value. These earnings do 
not t ake  t h e  form of cash income u n t i l  the  investment is 
l iquidated,  i n  whole o r  i n  p a r t .  I n  a sense they a r e  forced 
savings.  But they a r e  earnings i n  a r e a l  sense, s imi la r  t o  
the  earnings on a Se r ies 'E  Government bond, which accumulate 
f o r  years without y ie ld ing a cash income. 

A s  already told,  the two small woodland proper t ies  
have been improved through the  removal of c u l l s  and the  har- 
ves t  of the  lowest qua l i ty  mater ia l .  The percentage of the 
merchantable volume i n  high value species  has been increased, 
and the  grade of t h i s  volume has been improved. After  10 
years of management the  stands on the two areas have been 
changed as follows: 

Merchantable I n  I n  
volume per high-value log grades Basal area 

acre species I and II in cull 

(bd. -ft.) (percent) (percent) (sq. ft.) 
Area 1 

1949 4,600 56 17 6.5 
1959 4,880 76 43 1.7 

Area 2 
1949 9,200 69 32 10.0 
1959 9,500 76 58 1 . 8  

I t  is  apparent from t h i s  tabula t ion t h a t  the  value of the  
two stands, disregarding p r i c e  changes, has increased i n  
th ree  ways: 

Through a small increase  i n  merchantable volume. 

Through a change i n  species  composition, with more volume 
i n  high-value species.  

Through an improvement i n  qua l i ty  (grade).  

A four th  f a c t o r  tha t  r e su l t ed  i n  an increase  i n  value 
was the circumstance t h a t  stumpage p r i ces  rose  during the  
10-year management period. A p a r t  of t h i s  r i s e  was rea l ,  
but some of i t  was simply a r e s u l t  of in f l a t ion- -a l l  p r i ces  



rose.  To measure increases  i n  value meaningfully, values 
a re  expressed i n  terms of 1949 p r i ces .  

A SMALL INCREASE I N  MERCHANTABLE VOLUME 
AND CHANGED SPECIES COMPOSITION 

I n  1949 the average stumpage p r i ces  f o r  sawtimber , i n  
high-value species,  f o r  sawtimber i n  low-value species,  and 
f o r  pulpwood and s imi la r  products, as  computed from National 
Forest  standard stumpage pr ices ,  were as follows: 

High-value species $9 pe r  M board-feet 
Low-value species  $4.50 per M board-feet 
Pulpwood $1.00 per 5-foot cord 
Charcoal wood $0.50 per 4-foot cord 

These p r i ces  a r e  used i n  computing the  values of both the  
1949 and 1959 s tands  t o  avoid the influence of r i s i n g  stump- 
age p r i ces .  

I t  was found necessary, however, t o  modify the $9 
average f o r  the  high-value species, because the q u a l i t y  i n  
the high-value species  on the  two study a reas  was much lower 

Table 5.--Increases i n  value from increased merchantable volume 

d changed species composition. 1949-59 

( In  terms of 1949 dollars)  

Item 1949 1959 

AREA 1 

Land $ 201 $ 201 

Sawtimber: 
Bigh-value species 287 461 
Low-value species 240 155 

Products : 
Fulpwood 164 154 
Charcoal wood 101 94 

Total $ 993 $1,065 

Increase -- $ 72 

rn 2 

Land $ 204 $ 204 

Sawtimber: 
High-value species (1,057 (1,341 
Low-value species 345 307 

Products : 
Pulpwood 111 98 
Charcoal mod 68 60 

Total $1,785 $2,010 

Increase -- $225 



than t h a t  of the  National Fores t  timber on which the  aver- 
ages were based. Area 1 had only 9.2 percent of i t s  volume 
i n  Grade I and 8.3 percent i n  Grade I I .  Area 2 was somewhat 
b e t t e r ,  but st i l l  below average. The computations by which 
average stumpage values were reduced t o  account f o r  t h i s  low 
q u a l i t y  a re  shown i n  the Appendix (A) a s  a re  the  o ther  com- 
puta t ions  of value (Appendix B and D ) .  The summaries a r e  i n  
t ab le  5. 

A t  f i r s t  glance i t  may seem paradoxical t o  assign a 
stumpage value of $792 t o  Area 1 a t  t h e  s t a r t  of management 
when management of the  property f a i l e d  to  meet logging c o s t s .  
The explanation i s  t h a t  the  timber given t h i s  stumpage value 
is  not the  same mater ia l  t h a t  was harvested and sold .  The 
good timber was held to  add growth and value;  the  poorer 
timber was c u t .  

A SMALL INCREASE IN MERCHANTABLE VOLUME 
AND CHANGES IN BOTH S P E C I E S  AND QUALITY 

The analys is  of changes i n  value a t t r i b u t e d  t o  i m -  
provement i n  grade is  subject  t o  severa l  r i s k s :  

1. The technique of measuring qua l i ty  i n  standing 
sawtimber has not been perfected.  The grades used i n  t h i s  
study were the  Forest Products Laboratory standard hardwood 
log grades. Tree grades were based on the grade of the  b u t t  
log.  Because the  same standards and techniques were used i n  
grading the timber a t  the  s t a r t  of management and a f t e r  10 
years, non-compensating e r r o r s  should not be g rea t .  

2 .  A t  the  s t a r t  of management no logs i n  t h i s  area  
were sold  on grade, and no es tabl ished p r i ces  by grade were 
ava i l ab le .  I t  i s  necessary t o  assume t h a t  t h e  r e l a t i v e  
values of d i f f e r e n t  log grades a t  present  a re  not  s i g n i f i -  
cant ly  d i f f e r e n t  from the r e l a t i o n  t h a t  exis ted  10 years 
ago. On t h i s  assumption the  present  r a t i o s  can be applied 
t o  1949 grades and p r i ces .  

3 .  Although logs from these  woodland areas  and from 
other  areas  of the  Fernow Experimental Forest a r e  now being 
sold  on grade, the p r i ces  paid a r e  not determined i n  a com- 
p e t i t i v e  market. They a r e  appraised values based on the  
value of grade lumber t h a t  can be cut  from them, l e s s  manu- 
fac tu r ing  c o s t s .  Lumber grade p r i ces  a r e  es tabl ished i n  a 
competitive market. Manufacturing c o s t s  a re  known. The 
appraised values should be c lose  t o  those t h a t  would be es- 
tabl ished through competition. 



4. Though the  logs from t h e  study areas  have an as- 
sured market f o r  graded products, the re  is no c e r t a i n t y  t h a t  
o the r  owners i n  t h e  a rea  could s e l l  on grade. The values 
a r e  there,  but  how w i l l  they be shared between t h e  landowner 
and t h e  timber buyer? I t  is  reasonable t o  assume t h a t  the  
landowner would not r e a l i z e  them i n  a lump-sum stumpage s a l e .  
But timber on a managed f o r e s t  property w i l l  not  be sold a l l  
a t  once. I t  w i l l  be sold, instead,  a l i t t l e  a t  a time, 
e i t h e r  as sawlogs o r  as stumpage. Most of the  sawmills i n  
West Virginia,  except the very smallest ,  now grade t h e i r  
lumber and s e l l  on grade. A s  log buyers, they recognize the 
q u a l i t y  i n  logs t h a t  w i l l  y ie ld  high-grade lumber. I t  i s  
the  opinion of consul tants  and opera tors  i n  West Virginia  
t h a t  most, i f  not a l l ,  the  value i n  high-grade sawlogs w i l l  
be recognized i n  the pr ices  paid i n  an increas ingly  competi- 
t ive  market . 

Despite these r i sks ,  an analys is  of value by grade 
has been made. To leave i t  out  would be t o  ignore one of 
the  g r e a t e s t  po ten t i a l  advantages of placing an unmanaged 
s tand under management. 

Stumpage values by grade were computed from the ap- 
pra ised value of graded logs a t  roadside, minus logging and 
skidding cos t s .  I n  1959 log and stumpage values were as 
follows: 

Log R o a d s i d e  S tumpage  
g r a d e  v a l u e  v a l u e  

I t  i s  impossible t o  reconst ruct  stumpage values by 
grade f o r  1949. Though logging c o s t s  could be estimated, 
the re  is no means of approximating roadside log values by 
grade. However, the  r e l a t i o n  of the value of a stand i n  
1949 t o  the value of a stand i n  1959 can be estimated 
through the  const ruct ion of a weighted aggregate index. This 
w i l l  show the  r e l a t i v e  values of 1,000 board-feet of stump- 
age of the  high-value species--the only ones where grade has 
an influence on value. 

Per thousand board-feet, the  upper grades contr ibute  
more t o  t r e e  and stand value than do the  lower grades. For 
example, by present  value re la t ionships ,  1,000 board-feet of 
Grade I is  worth twice as  much a s  the  same volume of Grade 
11, and eleven times as  much as  Grade 111. To take these  
value di f ferences  i n t o  account, the  volume i n  each grade was 



weighted by i t s  r e l a t i v e  value, with Grade I given a weight 
of 1.00,. Grade I 1  a weight of 0.50, and Grade I11 a weight 
of 0.09. Using these weights, the r e l a t i v e  values of 1,000 
board-feet typ ica l  of the  stands before and a f t e r  10 years  
of management were coniputed ( t a b l e  6) .  

The combined e f f e c t  of increased merchantable volume 
and changes i n  both species composition and grade of the  
high-value species  i s  readi ly  found by multiplying the  1959 
values f o r  the  high-value species  ( t a b l e  5) by the appropri- 
a t e  index of r e l a t i v e  value (Appendix E ) .  Table 7 shows 
these values.  

The $80 investment ( t a b l e  4) tha t  the owner of Area 1 
would have t o  make t o  improve h i s  s tand would j u s t  about be 
rea l i zed  from the small increase  i n  merchantable volumes and 
the  increase  i n  high-value species  ( t a b l e  5 ) .  The improve- 
ment of qua l i ty  i n  these species, i f  r ea l i zed  by the  land- 
owner, would add another $576 t o  h i s  earnings.  H i s  ne t  
earnings over the  10-year period would then be $568. 

The owner of Area 2 would make out even b e t t e r .  I n  
addi t ion t o  h i s  ne t  cash re tu rn  of $847, the small increase  
i n  merchantable volume and improvement i n  species would add 

Table 6.--Camputation of r e l a t i v e  values of 1,000 board-feet 

before and a f ter  treatment 

Grade I ,pi;:; I Weight I Product Grade I I weigh( I prc..i~~t 
I I I I 1 I 

I AREA 1 I 
I1 83 x .50 = 41.50 I I 171 X .50 = 85.50 

111 371 x .09 = 33.39 111 357 x .09 = 32.13 

IV & v 454 x .oo = .oo I V & V  215 x .OO = .OO 

Total 1,000 -- 166.89 Total 1,000 -- 374.63 

Relat ive value 1959/1949 = 2.25 

I AREA 2 , 1 

111 363 x .09 = 32.67 111 300 x .G+ = 27.00 

IV & V 319 x .OO = .OO IV & V 119 x .OO = .OO 

Total 1,000 -- 245.67 Total 1,000 -- 500.50 

I Relative value 1959/1949 = $2.04 



Table ?.--Increases i n  value from increased merchantable volume 

and from changed species  composition and changed grade 

d i s t r i b u t i o n  i n  the  high-value species ,  1949-59 

I t m  1949 1959 

ARBA 1 

Land $ 201 $ 201 

Sawtimber: 
High-value spec ies  287 1,037 
Low-value species  240 155 

Products: 
Pulpwood 164 154 
Charcoal wood 101 94 

Total  $ 993 $1,641 

Increase -- $ 648 

A m  2 

Land $ 204 $ 204 

Sawtimber: 
High-value species  1,057 $2,735 
LOW-value spec ies  345 307 

Products  : 
Pulpwood 111 98  
Charcoal wood 68  60 

Total  $1,785 $3,404 

Increase -- $1,619 

$225 t o  h i s  earnings, and the  r i s e  i n  grade would add anoth- 
e r  $1,394.' H i s  t o t a l  earnings would then be $2,466. 

The s i t u a t i o n  t h a t  would br ing t h e  smal les t  ne t  earn- 
ings is  t h a t  of a purchaser who acquires property tax l i a -  
b i l i t y ,  who h i r e s  h i s  marking, logging, and c u l l  k i l l i n g  
done, and who does not receive  ACP payments ( t h e  four th  
s i t u a t i o n ) .  I f  t h i s  s e t  of condit ions would provide ne t  
earnings, each of the o ther  s i t u a t i o n s  assuredly would. 

Timber qua l i ty  improvement is  important i n  the  ea r ly  
years of managing stands t h a t  have been high-graded and a l -  
lowed t o  regenerate na tu ra l ly  ( t a b l e  8).  On Area l the  i m -  
provement i n  qual i ty ,  i f  r ea l i zed  by the  landowner, would 
change i t  from a los ing t o  a p r o f i t a b l e  operation.  On Area 
2 the earnings a t t r i b u t e d  t o  qua l i ty  improvement ($1,619- 
$225) were more than hal f  the  t o t a l  earnings.  

This element of qua l i ty  improvement is  one of the  
l e a s t  understood and most neglected aspects i n  pas t  analyses 
of small woodland operations.  To demonstrate its importance 
i n  the  f i r s t  s tages  of management we need only compare the 
r a t e s  of r e tu rn  on investment t o  a purchaser when q u a l i t y  
changes a r e  ignored o r  considered i n  the  analys is .  



RATE OF RETURN ON INVESTMENT 

I n  computing the  r a t e  of r e tu rn  on investment i t  is 
des i rab le  t o  e l iminate  the  e f f e c t s  of a changing purchasing 
power of the d o l l a r .  This was done i n  the following analys is  
by using 1949 stumpage p r i ces  i n  computing 1959 values 
( t a b l e  8 ) ,  and by expressing operating c o s t s  and r e c e i p t s  
f o r  s a l e  of logs ( t a b l e  4 )  i n  1949 d o l l a r s .  

Table 8.--10-year t o t a l  earnings 

EOURTA SITUATION 

Item Area 1 Area 2 

Cash rece ip t s :  
Gross 

c o s t s :  
Logging 
Taxes 
Cull k i l l i n g  

Total 

Net cash earnings 

Increase i n  cap i ta l  value-- 

(a )  From increased merchantable 
volume and improvement i n  
species  $ 72- $ 225 

Net t o t a l  earnings $ -75 1 $ +954 

(b) From increased merchantable 
volume and improvement i n  
both spec ie s  and grade $ 648 $1,619 

Net t o t a l  earnings $ 501 $2,348 

I t  is a l s o  necessary, when a time period of more than 
1 year is considered, t o  discount c o s t s  and re tu rns  t o  a 
base year.  I n  our anal.ysis the increase  i n  the  value of the 
s tand was assumed to  have accrued i n  the t en th  year, and was 
discounted t o  1949. 

I n  some analyses of r e tu rn  on investment the p rac t i ce  
i s  to  assume an appropriate i n t e r e s t  r a t e  on investment and 
ca r ry  i n t e r e s t  as a cos t .  I t  is  a l s o  common prac t i ce  t o  use 
the  assumed i n t e r e s t  r a t e  i n  discounting cos t s  and re tu rns  
t o  the base year.  The object ion t o  t h i s  i s  t h a t  no assumed 
r a t e  of i n t e r e s t  w i l l  meet the  individual  time preferences 
of a l l  owners o r  prospective managers of f o r e s t  land; nor 
can any one r a t e  cover the varying degrees of r i s k  under a l l  
condit ions.  



A so lu t ion  is  t o  compute the  i n t e r n a l  r a t e  of r e tu rn ;  
t h a t  is, t o  discount a l l  c o s t s  and re tu rns  a t  a  r a t e  t h a t  
w i l l  b r ing the  sum of the  component discounted values t o  an 
amount equal t o  the i n i t i a l  value of the  property.  Deter- 
mining t h i s  r a t e  can be done only by a s e r i e s  of approxima- 
t ions ,  o r  by t r i a l  and e r ro r .  I f  the  f i r s t  r a t e  t r i e d  gives 
a discounted value g rea te r  than the  o r i g i n a l  value of the  
enterpr ise ,  the r a t e  chosen i s  too low. I f  another gives a 
discounted value l e s s  than the i n i t i a l  property value, i t  is 
too high. But a s e r i e s  of ca lcu la t ions  w i l l  eventually 
br ing the  two values i n t o  equilibrium. This, then, is the  
r a t e  of r e tu rn  on i n i t i a l  investment. 

Following a re  r a t e s  ca lcula ted  f o r  the four th  s i tua -  
t ion,  t h a t  is, f o r  an owner who purchased the  woodland prop- 
e r t i e s  10 years ago, h i red  logging and c u l l - t r e e  k i l l i n g ,  
and i n  addi t ion d i d  not receive  ACP payments f o r  k i l l i n g  
c u l l  t r e e s  (Appendix F) : 

R a t e  of r e t u r n .  

A s s u m p t i o n :  
A r e a  I A r e a  2 

( p e r c e n t )  ( p e r c e n t )  

1. That the  landowner r e a l i z e s  
nothing from improved timber - - 4.0 
qua l i ty  

2.  That f u l l  b e n e f i t  of improved 
timber qua l i ty  is  received by 3.4 8.5 
the  landowner. 

I f  these  r a t e s  of r e tu rn  a r e  l e s s  than a prospective 
purchaser thinks he should receive,  considering r i s k s  in- 
volved and a l t e r n a t e  investment re turns ,  he presumably w i l l  
not be induced by economic reasons alone t o  acquire and put 
such proper t ies  under t h i s  type of management. I f  they a r e  
higher than the minimum r a t e  he w i l l  accept, any economic 
de te r ren t  to  management w i l l  have been removed. 

The r a t e s  of r e t u r n  f o r  the  two areas  have been in- 
fluenced by the stand condit ions a t  the  time management was 
s t a r t e d .  Area 2--the b e t t e r  stand i n  terms of merchantable 
volume, species  composition, and timber quality--was the 
more p r o f i t a b l e  investment during the  f i r s t  10 years of man- 
agement. The r a t e s  of r e tu rn  have a lso  been influenced by 
recognizing q u a l i t y  improvement and the assumed r e a l i z a t i o n  
of i t s  value by the landowner. 

Further stand improvement may be more d i f f i c u l t  on 
Area 2 than on Area 1, and t h i s  w i l l  tend t o  reduce the d i f -  
ference i n  r a t e s  of r e tu rn  f o r  the t.wo areas  over a longer 
period.  But f o r  the  prospective purchaser seeking a f a i r l y  
quick return,  the 10-year comparison is  s i g n i f i c a n t .  



A Look Ahead 
Ten thousand board-feet per acre  has t e n t a t i v e l y  been 

s e t  as the  des i rab le  growing-stock volume f o r  both areas .  
Unless there  is  reason to  change t h i s  es t imate  of optimum 
growing stock, fu tu re  management w i l l  provide f o r  c u t t i n g  
only a pa r t  of growth u n t i l  t h i s  l e v e l  i s  reached. The mark- 
ing of t r e e s  t o  be cu t  w i l l  continue t o  favor r e ten t ion  of 
the  high-value species  and t r e e s  t h a t  w i l l  develop logs i n  
the  two top grades. Trees below sawtimber s ize ,  i f  t h e i r  
removal is des i rable ,  w i l l  be cut  f o r  pulpwood, charcoal 
wood, and other  bulk products. Increased emphasis w i l l  be 
given t o  obta ining a d i s t r i b u t i o n  of t r e e  s i z e s  favorable 
f o r  order ly  stand removal. 

Because the  two s tands  a r e  s o  d i f f e r e n t  a t  present  it 
may be well t o  consider the fu tu re  management and prospects 
f o r  the  two areas  individual ly .  

AREA 1 

Although the  stand on t h i s  a rea  has been g rea t ly  i m -  
proved i n  species  composition and qual i ty ,  i t  s t i l l  has a 
long way to  go before  stand volume w i l l  reach the prescribed 
l e v e l .  The per iodic  annual growth f o r  the  pas t  10 years has 
been 228 board-feet per ac re ;  a t  t h i s  r a t e  i t  would take 20 
years with no c u t t i n g  t o  reach optimum stocking.  But board- 
foo t  growth should accelera te .  A l a r g e  number of t r e e s  j u s t  
below sawtimber s i z e  a re  ready t o  come i n t o  the sawtimber 
c l a s s .  Growth during the  next 10 years could well average 
300 board-feet per acre, and f o r  t h e  following decade 350 
f e e t  may be a reasonable est imate.  

If we cu t  hal f  the  growth u n t i l  the 10,000-foot l e v e l  
i s  reached, and i f  we continue t o  improve species  composi- 
t ion  and qua l i ty ,  the stand may develop as follows : 

M e r c h a n t a b l e  I n  I n  
volume p e r  h i g h - v a  l u e  l o g  g r a d e s  

a c r e  s p e c i e s  1 and I I  
( b d . - f t . )  ( p e r c e n t )  ( p e r c e n t )  

The economic 4eturns w i l l  continue t o  r e s u l t  from 
cash s a l e s  and from an increase  i n  the  value of the  property.  



The increase  i n  property value may not be so  g rea t  as  i n  the 
pas t  10 years, but  the  timber cut  w i l l  be of g r e a t e r  u n i t  
value than i t  has been. The annual cut  per acre  w i l l  aver- 
age 150, 175, and 160 f e e t  f o r  the  next th ree  decades, and 
then s t a b i l i z e  a t  around 400 board-feet per  acre  a f t e r  1989. 

AREA 2 

The stand on Area 2 lacks only 500 board-feet per 
acre  of the  l e v e l  prescribed, and w i l l  reach t h i s  l eve l  i n  
the  next 10-year period.  Species composition and t r e e  qual- 
i t y  a r e  a l s o  approaching what may t e n t a t i v e l y  be considered 
optimum leve l s :  These l eve l s  should a lso  be reached by 1969: 

M e r c h a n t a b l e  I n  I n  
vo lume p e r  h i g h - v a l u e  l o g  g r a d e s  

a c r e  s p e c i e s  I  and I I  
( b d . - f t . )  ( p e r c e n t )  ( p e r c e n t )  

There w i l l  be l i t t l e  increase  i n  property values from 
now on. Earnings w i l l  come mainly from the  s a l e  of logs.  
The annual cu t  w i l l  average 350 board-feet per acre  f o r  the  
next 10 years and then become s t a b i l i z e d  a t  the  predicted 
growth r a t e  of 400 board-feet per  acre.  The cu t  of sawlogs 
from now on w i l l  come l a rge ly  from t h e  high-value species,  
and 60-65 percent of i t  w i l l  produce logs i n  the two top 
grades.  



Appendix 

CALCULATION OF 1949 STUMPAGE VALUES 

IWR HIGH-VALUE SPECIES 

1. Average National Forest stumpage s a l e  pr ices :  

1949 $ 9.00 per M 
1959 $12 .OO per M 

2. Pr ices  by grade: 

1 9 4 9  
( e s t i m a t e d  a t  

Grade 1 9 5 9  9 / 1 2  o f  1 9 5 9 )  

I $34.00 $25.50 
I I 17.00 12.75 

I I I 3.00 2.25 
I V  & v . 00 . 00 

3. Value per M f e e t  i n  1949, based on composition of an 
average M f e e t  a t  estimated 1949 pr ices .  

Area 1 A r e a  2 
G r a d e  F e e t / M  f t .  Va lue /M V a l u e  F e e t / M  f t ,  Value /M V a l u e  

Total 1,000 -- $4 -24 1,000 - - $6.25 

4. Value of the  1949 stand (high-value species) 

Area 1 Area 2 

30.86 acres 31.33 acres 
x 2,195 f e e t  (ne t  volume/acre) x 5,398 f e e t  (ne t  volume/acre) 
x $4.24/M f e e t  x $6.25/M f e e t  
= $287. = $1,057. 



5. Value of the  1959 s tand a t  1949 p r i ces .  

A r e a  1 A r e a  2 

30.86 acres  31.33 acres  
x 3,525 fee t / ac re  x 6,848 fee t / ac re  
x $4.24 x $6.25 
= $461. = $1,341. 

Note: The n e t  volumes per ac re  used here and i n  Appendices - 
B, D, and E a r e  gross volumes, a s  shown i n  t a b l e  1, 
reduced by appropr ia te  percentages f o r  c u l l  ma te r i a l .  

CALCULATION OF PROPERTY TAXES BASED ON VALUE 

AT START OF MANAGEMENT 

A r e a  I A r e a  2 

Value of land and timber $993 $1,785 

Assessment a t  50 percent  of value $497 $ 892 

Annual tax a t  $0.75 per $100 of assessment $3.73 $ 6.69 



CALCULATION OF STAND VALUE AT START OF MANAGEMENT (1949) 

A r e a  1 A r e a  2 

Land 30.86 acre x $6.50/acre = $201 - 31.33 acre x $6.50/acre = $204 - 

Sawtimber 

High-value species 30.86 acre x 2,195 bd.-ft./acre 31.33 acre x 5,398 bd.-ft./acre 
x $4.24/M bd.-ft. = $287 - x $6.25/M bd.-ft. = $1,057 

Low-value species 30.86 acre x 1,728 bd.-ft./acre 31.33 acre x 2,445 bd.-ft./acre 
x $4.50/M bd.-ft. = $240 - x $4.50/M bd.-ft. = $345 - 

Products 

Pulpwood 

Charcoal wood 

30.86 acre x 5.31 cords/acre 31.33 acre x 3.54 cords/acre 
x $l/cord = $164 - x $l/cord = $111 - 
30.86 acre x 6.55 cords/acre 31.33 acre x 4.37 cords/acre 
x $0.50/cord = $101 x $0.50/cord = $68 - 

Value of land and timber $993 - 



Land 

CALCULATION O F  STAND VALUE A m E R  10 YEARS OF MANAGEMENT (1959) ASSUMING 

THE LANDOWNER REALIZES NOTHING FROM IMPROVED TIMBER QUALITY 

A r e a  1 A r e a  2 

30.86 acre x $6.50/acre = $201 - 31.33 acre x $6.50/acre = $204 - 
Sawtimber 

High-value species 30.86 acre x 3,524 bd.-ft./acre 31.33 acre x 6,848 bd.-ft./acre 
x $4.24/M bd.- ft.= $461 - x $6.25/M bd.ft. = $1,341 

Low-value species 30.86 acre x 1,114 bd.-ft ./acre 31.33 acre x 2,178 bd.-ft./acre 
x $4.50/M bd.-ft. = $155 - x $4.50/M bd.-ft. = $307 - 

Products 

Pulpwood 30.86 acre x 4.99 cords/acre 31.33 acre x 3.13 cords/acre 
x $l/cord = $154 - x $l/cord = $98 - 

Charcoal wood 30.86 acre x 6.12 cords/acre 31.33 acre x 3.86 cords/acre 
x $0.50/cord = $94 - x $0.50/cord = $60 - 

Value of land and timber $1,065 



CALCULATION OF STAND VALUE AFTER 10 YEARS OF MANAGEMENT (1959), ASSUMING THAT FULL BENEFIT 

OF IMPROVED TIMBER QUALITY IS RECEIVED BY THE LANDOWNER 

Area 1 Area  2 

Land 30.86 acre x $6.50 = $201 - 31.33 acre x $6.50/acre = $204 - 
Sawtimber 

High-value species 30.86 acre x 3,524 bd.-ft./acre 31.33 acre x 6,848 bd.-ft./acre 
x ($4.24/M bd.-ft. x 2.25 value x ($6.25/M bd.-ft. x $2.04 value 

re la t ive  for  quality re la t ive  for  quality 

improvement) = $1,037 improvement) = $2,735 

Low-value species 30.86 acre x 1,114 bd.-ft./acre 31.33 acre x 2,178 bd.-ft./acre 
x $4.50/M bd.-ft. n $155 - x $4.50/M bd.-ft. = $307 - 

Products 

Pulpwood 

Charcoal wood 

Value of land and timber 

30.86 acre x 4.99 cords/acre 31.33 acre x 3.13 cords/acre 
x $l/cord = $154 - x $l/cord = $98 
30.86 acre x 6.12 cords/acre 31.33 acre x 3.86 cords/acre 
x $0.50/cord = $94 - x $0.50/cord = $60 - 



SAMPLE CALCULATION OF INTERNAL RATE OF RETURN FOR AREA 2, 

ASSUMING THAT THE LANDOWNER R E A L I Z E S  NOTHING 

FROM IMPROVED TIRlBER QUALITY 

D a t a :  - 
1. V a l u e  of s tand a t  start  of m a n a g e m e n t  = $1,785. 
2. V a l u e  of stand after 10 y e a r s  of m a n a g e m e n t  = $2,010. 
3. N e t  cash receipts during par t icular  years (negative 

i t e m s  are n e t  cash o u t l a y s ) .  

Year Amount Year Amount 

4 .  D i s c o u n t  factors f r o m  c o m p o u n d  i n t e r e s t  table. - 
Discount 
period Discount factors for-- 

(years) 4% 3.9% 



Calculations : 

1. Assume 4% i n t e r n a l  r a t e  of r e tu rn  

S t a n d v a l u e  Net c a s h r e c e i p t s  a n d s t a n d v a l u e  a f t e r  
a t  s t a r t  of 10 years of management discounted t o  
management s t a r t  of management period. 

4% r a t e  more than discounted net  cash r e c e i p t s  and 
stand value a f t e r  10 years of management t o  equali-  
t y  with stand value a t  s t a r t  of management. There- 
f o r e  the  i n t e r n a l  r a t e  of r e tu rn  is l e s s  than 4.0% 

2.  Assume 3.940 i n t e r n a l  r a t e  of return 

3.9% r a t e  f a i l e d  t o  discount net  cash r e c e i p t s  and 
stand value a f t e r  10 years of management t o  equali- 
t y  with stand value a t  s t a r t  of management. 

Conclusion : 

I t  is  apparent t h a t  t h e  i n t e r n a l  r a t e  of r e tu rn  is 
between 3.9% and 4%, somewhat nearer the  l a t t e r .  Therefore 
i t  w i l l  be taken t o  be 4%. 




