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ABSTRACT 
Increasing demand for t imber  has  put upward 

p re s su re  on log production levels in  Oregon and 
Washington. Fluctuations in log production result  
p r imar i ly  f rom changes in national demand for  wood 
products. The log production cycle with respect  to  
business conditions has  become countercyclical 
since World War II. During the 1949-69 period, 
annual changes in housing s ta r t s ,  lagged 1 year ,  
were  significantly related to  changes in  total  t imber  
harves t  on a l l  ownerships and to changes in National 
Fo res t  stumpage prices for a l l  species.  Annual 
stumpage price changes were significantly related to  
annual changes in log production. 

KEYWORDS: Fo res t ry  business economics, t imber ,  
housing, forest  appraisal.  



Log production can  be viewed a s  a comprehensive  index of economic 
activity in the  t i m b e r  economy. It i s  a m e a s u r e  of the  to ta l  fo res t  output 
r equ i red  t o  m e e t  demands f o r  a l l  wood products  including lumber ,  plywood, 
and f ibe r  products.  The  purpose  of th i s  paper  i s  to  deal  with the  re la t ionship  
of business  conditions t o  f luctuations in log production in Oregon and  Washing- 
ton. Understanding the  re la t ionship  of economic fac to rs  t o  Pac i f i c  Northwest 
f o r e s t  output should a s s i s t  in  the  t iming of t i m b e r  h a r v e s t s  a s  requ i rements  
fo r  wood change in  the marke tp lace .  

In th i s  paper ,  h i s t o r i c a l  changes in  bus iness  conditions and log production 
fluctuation pa t t e rns  a r e  reviewed. Analyses  of s o m e  economic fac to rs  re la ted  
t o  log production a r e  p resen ted  and  economic re la t ionships  a r e  considered.  

LOG PRODUCTION FLUCTUATIONS 

Long- te rm log production t r e n d s  have been general ly  upward in the 
Pac i f i c  Northwest. F igure  1 shows th i s  upward t r e n d  between 1879 and 1970. 
A detailed analys is  of log production by geographic a r e a  and  by owner group 
i s  presented in the  Resource  Bulletin t i t led  "Log Product ion in Washington and 
Oregon--an His to r ica l  Perspec t ive"  (Wall 1972). T h e  upward t r e n d  in log 
production i s  the  resu l t  of r i s ing  demands for  indust r ia l  roundwood products 
in  the Nation and the  migrat ion of the  t i m b e r  indust ry  t o  t h e  Pacif ic  Northwest 
t o  fulfill  that  demand. A second kind of movement within th is  upward t r e n d  
shown on the  g raph  i s  the  s h o r t - t e r m  fluctuation. 

YEAR 

Figure 1.-Log production in Oregon and Washington, 1869-1970. 



These production fluctuations s e e m  t o  have some relationship to  national 
business conditions a s  depicted by the shaded a r e a s  of figure 1. In figures 1 
and 2, these shaded a r e a s  a r e  contraction periods in the business economy a s  
defined by the National Bureau of Economic Research. The unshaded a r e a s  a r e  
national economic expansion periods. Figure 1 shows that until World War 11, 
contraction periods occurred every few years  in our economy; these periods 
were  characterized by such descriptive names a s  the Depression of 1884, the 
Panic of 1893, the Silver Campaign Depression of 1896- 97, the Rich Man's 
Panic  (around 1904), the Panic of 1907, the P r i m a r y  Postwar Depression of 
the ear ly  1 9201s, and the Secondary Postwar Depression o r  the Great  Depres- 
sion of the 1930's. Since the mid- 19401s, we have had general prosperity with 
s ix  business recessions,  the last  of which began in late 1969. The year  1966 
was a near - recess ion  during the Nation's longest expansion period, February 
1961 through November 1969. 

Log Production Cyclical Cliaracterbtics 
Changed After World War I /  

Fluctuations in log production in Oregon and Washington with respect t o  
business cycles differ before and af ter  World War 11. With the exception of the 
1904-5 expansion period, the so-called Corporate Prosper i ty  Period, log 
production in the ear ly  years  tended to peak with the general economy. Since 
World War 11, Oregon and Washington log production has tended to  peak before 
the national business economy. The difference in cyclical character is t ics  
befare and after World War 11 could be due t o  changes in a number of factors.  
The most  important changes probably lie in factors which affect t imber  demand. 
In the Pacific Northwest, a s  elsewhere, the demand for logs is a derived demand. 
In theory, t imber  se l le rs '  behavior and timber-cutting patterns should be affected 
by changes in the demand for wood products. 

Dr. Walter Mead (1961) observed a possible cause of the change in the 
postwar years  when s'ignificant changes occurred in the cyclical character is t ics  
of the lumber industry. Mead examined the Douglas-fir region's lumber produc- 
t ion and lumber pr ices  a s  related t o  national business cycles. He noted that 
"the pro-cyclical behavior up to  World War I1 has been replaced by counter- 
cyclical character is t ics"  and that the degree of variation in lumber production 
has  become much l e s s  severe.  His study showed that, during the period 
examined, the shift of lumber pr ices  was s imi la r  to that of lumber production. 

Mead examined the interwar and postwar cycles in residential construc- 
tion to  see  if s imi la r  shifts, such a s  found in lumber production, had developed. 
He said the principal element in the demand fo r  lumber was construction, account- 
ing fo r  75 percent of a l l  lumber used, with residential construction alone account- 
ing for  40 percent. He concluded that residential construction awards had become 
countercyclical af ter  World War 11, and he presumed a causal relationship between 
the new residential construction awards and the new lumber production and price 
patterns. 



Mead noted that through the 1920's and well into the 1930's the influence 
of the Government on construction was minimal;  but after World War 11, it 
became important. He noted that conventionally financed construction was 
found t o  be a stable sector  with a behavior pattern a s  often procyclical a s  
countercyclical. He examined the Federal  programs t o  determine if they had 
produced countercyclical resul ts  and concluded that the countercyclical resul ts  
were due, not to the exercise  of judgment in altering mortgage t e r m s ,  but to  
interest  ra te  conditions: 

During the later expansion phase immediately prior to a peak in 
economic activity when market rates of interest are  normally 
high, the spread between bond yields and contract FHA-VA 
interest rates on mortgages becomes relatively unattractive to 
investors, and mortgage money tends to avoid the federally 
insured market. Borrowers a re  left with high downpayment 
conventional alternatives. As a result, new mortgages is sued 
during tight money periods decline. Conversely during a reces- 
sion, market rates of interest decline as the Federal Reserve 
System acts to produce monetary ease. FHA and VA mortgage 
paper becomes relatively attractive. Thus, Federal Reserve 
monetary policy and interest rate factors make an important 
contribution to the observed post-war countercyclical pattern 
of residential construction and, therefore, to the new patterns 
of cyclical behavior in lumber production and price. 

T o  some extent, log production fluctuations probably can be attributed to 
the factors  examined by Mead. Figure 2 shows log production and selected 
business indicators including housing s ta r t s ,  personal disposable income, bond 
yields, FHA new home mortgage yields, and National Fo res t  Region 6 stumpage 
pr ices  for  a l l  species  (U. S. Congress,  Joint Economic Committee 1971, Dar r  
1970). Unfortunately, a s  log production data a r e  on an annual basis ,  direct  
analysis with monthly data i s  impossible. The figure shows that annual log 
production, housing s ta r t s ,  and stumpage prices  have s imilar  and roughly 
coincidental cycles. FHA mortgage yields for  new homes tend to  reflect the 
easing of money in the ear ly periods of economic expansion and the high pr ice 
of money in the la te r  periods; these mortgage yield patterns tend to  run some- 
what counter to  housing s t a r t s ,  stumpage prices ,  and log production. 

Analysis of Log Production Changes 

A stat is t ical  analysis determined relationships among changes in log 
production and changes in FHA yields, housing s ta r t s ,  and Region 6 National 
Fores t  stumpage prices.  It was hypothesized that log production changes on 
an annual basis  respond inversely to changes in the pr ice of mortgage money 
(FHA yields) and directly with actual new housing s tar ts .  
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Figure 2.-Total log production and selected business indicators. 



Figure 3 shows the annual change in log production in  Oregon and 
Washington related to  the annual change in FHA mortgage yields in the United 
States. The plotted points, a s  expected, indicate the tendency for large 
increases  in FHA yields to  be associated with lagged declines in log production 
and declines in  FHA yields to  be associated with lagged increases  in log produc- 
tion. However, smal l  changes in yields were associated with both increases  
and decreases  in log production. The relationship of lagged log production t o  
FHA yields was not significant a t  the 5-percent level, but the margin of rejec- 
tion was very small  (i. e. , i t  would have been significant a t  approximately the 
6-percent level with an R~ of 0. 20) -11  This means that very little of the annual 
change in log production can be explained by an annual change in yields on FHA 
mortgages. 
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Figure 3.-Change in Washington and Oregon log production related to the 
change in FHA mortgage yields, lagged 1 year, for the 1949-69 period. 

1 2 .  R IS the coefficient of determination which is a measure of how well the regression line fits the sample data. R* 
is the proportion of the variation in the dependent variable which is associated with the independent variable. 
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Next, the relationship between changes in log production and changes in 
housing s t a r t s ,  lagged 1 year,  was tested (fig. 4). This relationship i s  signifi- 
cant at  the 5-percent level with an R~ of 0. 24. The  curve fo rm i s  l inear.  The 
graph and data indicate that annual changes in housing s t a r t s  by themselves do 
not explain very much of the variance in annual log production and thus would 
not make a good predictor of log production fluctuations. 

Figure 4.--Change in Washington and Oregon log production related to the 
change in national housing starts (nonfarm), lagged 1 year, for the 1949-69 
period. 

I 

Figure 5 shows the relationship between annual changes in Oregon and 
Washington log production and annual changes in National Fo res t  stumpage 
pr ices  during the 1949-69 period. These data a r e  not lagged. Lagged relation- 
ships were  not significant. This l inear production-price relationship i s  signifi- 
cant at  the 1 -percent level with an R~ of 0.41. There  was a tendency toward no 
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change in log production with no change in  stumpage prices  during the 1949-69 
period. A positive increment in stumpage price of $5 per  thousand board feet 
(Scribner) tended to  be associated with a log production increase of about 800 
million board feet (International 1 /4-inch scale)  during this period. The figure 
suggests that there  would tend to be an 800-million-board-foot decline in  total 
log production in a year  when pr ice  was down $5 per  thousand in the National 
Fores t  stumpage marke ts  of the Pacific Northwest. 

CHANGE IN STUMPAGE PRICE 
(DOLLARS PER THOUSAND BOARD FEET, SCRIBNER) 

Figure 5.-Change in Oregon and Washington log production related to change in 
Region 6 all-species stumpage prices (1957-59 dollars) for the 1949-69 period. 

Figure 6 shows the relationship between annual changes in Region 6 
stumpage prices  and changes in housing s t a r t s  (lagged 1 year).  This l inear 
relationship i s  significant a t  the 1 -percent level with an R* of 0.46. Curvilinear 
relationships were tested and were not significantly better in t e r m s  of fit. The 



c u r v e  indicates that  an  i n c r e a s e  of 200,000 housing units  in the United Sta tes  
tends  t o  be assoc ia ted  with a s tumpage p r ice  i n c r e a s e  in the  Pacif ic  Northwest,  
a y e a r  l a t e r ,  of a l i t t le  m o r e  than $5. 50. A d e c r e a s e  in s t a r t s  of 200,000 units 
i s  associa ted with a p r i c e  decline of about $2. 50. 
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Figure 6.-Change in Region 6 all-species stumpage prices (1957-59 dollars) related to 
change in housing starts in the United States, lagged 1 year, for the 1949-69 period. 

The  c u r v e  in f igure  6 does  not p a s s  through the or igin;  and a s  a resu l t ,  a 
z e r o  change in housing s t a r t s  i s  associa ted with a sl ight s tumpage p r ice  inc rease  
even though s tumpage p r i c e s  have been deflated. Th is  suggests  that  even if  
housing s t a r t s  had not changed dur ing the 1949-69 period,  s tumpage p r i c e s  would 
have r i sen ,  probably because  fore ign log expor t s  f r o m  Oregon and Washington 
increased.  Also,  the  demand f o r  pulp in the Pac i f i c  Northwest ro-se, result ing 
in substantial ly higher wood f iber  consumption. The l a r g e  i n c r e a s e s  in wood 
consumption for  pulp have been mos t ly  in the f o r m  of sawmil l  c o a r s e  res idues  
and s o m e  sawdust. As a resu l t  of improved utilization, value h a s  been added 
t o  logs over  t i m e ,  and th is  h a s  been ref lected in  r is ing stumpage p r ices .  Wood 
such a s  shavings h a s  gone into par t ic leboard,  a l so  increas ing log value. But 
t h e s e  value i n c r e a s e s  a l s o  might be assoc ia ted  with the cyclical  c h a r a c t e r i s t i c s  
of housing s t a r t s  and m a y  not be  ref lected by the portion of the  curve  in f igure  6 
which l i e s  above the  z e r o  axis.  





Given the evidence and assumptions about the nature of demand for stump- 
age, one would expect National Fo res t  stumpage prices  to reflect those on other 
ownerships. A discrepancy among stumpage values for different fore  st-land 
ownerships would tend to approach equilibrium under the assumed existence of 
open marke ts ,  competition, a la rge  demand, and a l imited supply of wood. In 
the past two decades, these conditions generally have existed in the Pacific 
Northwest, even though this  may not be the case  for specific local marketing 
a reas .  Based on the above reasoning, National Fores t  stumpage pr ices  have 
been accepted a s  a proxy for stumpage values on all  forest-land ownerships. 

Figure 7 shows the relationship between Region 6 stumpage prices  and 
total  log production in Oregon and Washington for  the 1 949- 69 period. Individual 
plotting points for  each year  have been identified and connected. The resulting 
general line patterns a r e  formed sloping upward to  the right, and this suggests 
that higher pr ices  tend to  be associated with l a rge r  quantities of wood produced. 
The  observation i s  consistent with ear l ie r  res'ults that both pr ice and log produc- 
tion a r e  related t o  advanced rising home construction. 

The points shown in figure 7 each represent  the intersections of supply 
and demand curves  during the 1949-69 period. Each point represents  the aver-  
age supply-demand equilibrium position for a year ,  but over the 21-year period 
the equilibrium positions have been shifting. Instability of demand and supply 
accounts for  the relationship which i s  formed on such a price-quantity sca t te r  
diagram. The pattern sloping upward to  the right i s  character is t ic  of some 
industrial  products where demand fluctuates widely and the conditions of supply 
a r e  relatively stable. 

By contrast,  a curve sloping downward to the right i s  common in the 
agricultural sector  (Shepherd 1968). In agriculture,  often the demand fo r  a 
product i s  fairly constant. If the supply curve shifts back and for th f r o m  year  
to  year,  it would t r ace  out an intersection of points forming a demand curve on 
a single line. Such a line usually slopes downward to  the right and may repre-  
sent an average demand curve for  some specified period of t ime. 

In figure 7, probably the reverse  of the agricultural situation is t rue,  f o r  
the relation between production and price i s  positive. If supply conditions were 
very stable, the fluctuations in the demand for logs would t r ace  out a rough 
sca t te r  of a supply curve. However, an average supply curve for  logs has not 
been calculated and drawn because the sca t te r  i s  not tight, reflecting the fact 
that the conditions of supply have changed over t ime in the Pacific Northwest. 
Whereas one might argue that supply didn't change a great  deal during the 
1958- 68 period, the graph does, however, indicate that supply probably shifted 
in  the 1962-64 period. This was the period when National Fo res t  allowable cuts 
and harvests  increased and when the 1962 Columbus Day s t o r m  blowdown was 
harvested on a number of ownerships. Also, supply shifted upward to  the left  
between 1968 and the end of 1969. 
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Figure 7.-Quantity of logs produced and deflated allspecies stumpage 
prices (Region 6) in Oregon and Washington, 1949-69. 

Log production fluctuations a r e  affected by a number  of fac to rs  which a r e  
not explored here .  F o r  example,  labor  s t r i f e  o r  expected s t r i k e s  can affect  
production. Expectations,  weather ,  l a rge  changes in plant capacity,  changes 
in allowable cu t s ,  and changes in  s a l e s  p rocedures  could cause  a change in 
production. T h e s e  other  fac to rs  which affect supply cause  variat ion in production 
and tend t o  add variat ion t o  the relat ionships which w e r e  studied with respec t  t o  
f a c t o r s  of demand. The lack of monthly and quar te r ly  log production data  p r e -  
c ludes  m o r e  detailed study t o  a considerable  extent. However,  the available log 
production da ta  a r e  an  important  index of the  economic activity of the  t imber  
indus t ry  in  the Pacif ic  Northwest. 

I t  does appear  that  the  fluctuations in log production a r e  influenced by 
national business  conditions, especia l ly  .those which affect wood products demand. 
Changes in  housing s t a r t s  par t ia l ly  account for  log production and stumpage p r ice  
fluctuations in the  Pac i f i c  Northwest. Th i s  accounts fo r  the  peaking of Pacif ic  
Northwest log production and stumpage p r i c e s  before genera l  business  activity 
in the Nation. 



SUMMARY 
In the h i s to ry  of the Pacif ic  Northwest,  log production and conversion 

have been m a j o r  economic activit ies.  The long- te rm t rends  in t i m b e r  ha rves t -  
ing have been upward, and mos t  of the h a r v e s t  has  come f r o m  l a r g e  old-growth 
f o r e s t  inventories.  National and international demands for  t i m b e r  have been a 
m a j o r  upward p r e s s u r e  on log production levels.  

Fluctuations in Pac i f i c  Northwest log production with respec t  to  business  
cycles  differ  a f t e r  World War  II compared  with before.  F e d e r a l  R e s e r v e  
mone ta ry  policy and i n t e r e s t  r a t e  factors  contribute to the countercyclical  
pat tern  of res ident ia l  construction,  lumber  production, and log production s ince  
World War  11. 

The  fluctuations in log production a r e  p r i m a r i l y  the  resu l t  of changes in 
the complex pat tern  of demand for  wood products nationally. In th is  study i t  
was  determined that  t h e r e  was  no significant relat ionship between the  annual 
change in log production and the  annual change in yields on FHA mortgages ,  
lagged 1 y e a r ,  dur ing the 1949-69 period. However, t h e r e  was  an observed 
tendency f o r  l a r g e  mortgage yield i n c r e a s e s  t o  be associa ted with log produc- 
tion declines.  I t  was  found that  during th is  period,  annual changes in housing 
s t a r t s ,  lagged 1 year ,  w e r e  significantly re la ted t o  changes in to ta l  t i m b e r  
h a r v e s t  on a l l  ownerships and t o  changes in National F o r e s t  a l l -  spec ies  stump- 
age pr ices .  Rising home construction in 1 y e a r  i s  re la ted to r is ing log produc- 
t ion and s tumpage p r i c e s  in the following year .  However,  s t a t i s t i ca l  t e s t s  of 
these  relat ionships revealed that  the  coefficients of determinat ion w e r e  not ve ry  
high, and thus these  relat ionships,  by themse lves ,  would not make good p r e -  
d ic to r s  of the magnitude of annual log production fluctuations. The study showed 
that  annual log production changes w e r e  significantly re la ted to  annual changes 
in stumpage pr ices .  Rising log production i s  re la ted t o  r is ing stumpage p r ices .  
I t  appears  that  even though t i m b e r  h a r v e s t s  on individual ownerships have 
changed great ly ,  the  total  economic supply of logs f r o m  a l l  fores t - land owner- 
ships  in Oregon and Washington has  been relat ively stable during the  1949-69  
period,  but conditions of s h o r t - t e r m  supply shifts  w e r e  observed.  

Even though supply appears  fa i r ly  s table ,  the variat ion in log production 
i s  t o  a considerable  extent accounted for  by demand var iables  not examined in 
th i s  study. F u r t h e r  r e s e a r c h  using other  var iables  and using multiple r e g r e s -  
sion techniques would be needed in an e f fo r t  t o  account for m o r e  of the log 
production variation. Even so,  th is  study does  indicate that  changes in annual 
housing s t a r t s ,  lagged 1 y e a r ,  a r e  an important  var iable  in accounting f o r  
annual changes in log production and stumpage pr ices .  
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The mission o f  the PACIFIC NORTHWEST FOREST 
A N D  RANGE EXPERIMENT STATION is t o  provide the 
knowledge, technology, and alternatives for present and 
future protection, management, and use o f  forest, range, and 
related environments. 

Within this overall mission, the Station conducts and 
stimulates research t o  facilitate and t o  accelerate progress 
toward the fol lowing goals: 

1. Providing safe and efficient technology for  inventory, 
protection, and use o f  resources. 

2. Development and evaluation o f  alternative methods 
and levels o f  resource management. 

3. Achievement o f  optimum sustained resource produc- 
t iv i ty  consistent w i th  maintaining a high quality forest 
environment. 

The area o f  research encompasses Oregon, Washington, 
Alaska, and, i n  some cases, California, Hawaii. the Western 
States, and the Nation. Results o f  the research wi l l  be made 
available promptly. Project headquarters are at: 

Fairbanks. Alaska Portland, Oregon 
Juneau, Alaska Olympia, Washington 
Bend, Oregon Seattle, Washington 
Corvallis, Oregon Wenatchee, Washington 
La Grande, Oregon 



The FOREST SERVICE o f  the U. S. Department o f  Agriculture 
is dedicated t o  the principle o f  mult iple use management of the 
Nation's forest resources for  sustained yields o f  wood, water, 
forage, wildlife, and recreation. Through forestry research, co- 
operation w i th  the 'States and private forest owners, and man- 
agement o f  the National Forests and National Grasslands, it 
strives - as directed by Congress - t o  provide increasingly greater 
service t o  a growing Nation. 




