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ABSTRACT 

It has long been asserted that taxation distorts the production decisions of timber land 

owners. More recently, claims have been that this does not occur because the tax is fully 

shifted into sawlog prices. This paper constructs a model of landovmer choice between a 

property tax programme and a modified yield tax programme under the assumption of ta.x 

capitalization. Under ta.x shifting, the landowner will be indifferent between tax regimes. 

With tax capitalization owners of younger stands will elect to classify their stands for the 

modified yield tax programme. An empirical model of binary choice is evaluated using 

cross sectional forty level data from Cowlitz County, Washington immediately after 

implementation of the Reforestation Act of 1931. The empirical results suggest that 

landowners are responsive to differences in the taxing pattem in a marmer conforming to 

the theoretical predictions consistent with tax capitalization. Additional results suggest 

that implementation of the alternate tax regime may have had little effect on tax defaults. 

The tax capitalization result is extended to derive expressions for pigouvian taxes 

designed to influence stand management, consistent with the increasing timber prices 

encountered in the postwar world. 
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1. INTRODUCTION 

One of the enduring questions in the literature of forest economics is the role of 

taxation in discouraging reforestation of cutover lands. Due to the long gestation period 

of forest crops and the consequently reduced present value of the final harvest in 

comparison to the present value of taxes it is often asserted that forestry is at a 

disadvantage compared to other uses of land. During the 1920s and 1930s a number of 

states experimented with alternatives to die traditional property tax. These altematives, 

when optional, generally found little popularity. The successful use of tax policy depends 

upon the incidence of the tax. If taxes are at least partially capitalized into the value of 

the land, then tax policy will be useful in altering landowner behaviour. Traditionally it 

has been assumed that taxes are fiilly capitalized in the selling price of the land. If 

capitalization does not occur, then these results are inapplicable. As an alternative to tax 

capitalization, it is possible for the tax to be shifted into output prices. 

Empirical research has been concentrated on comparative studies of the assessment 

ratios for different classes of property, primarily to address the political issue of tax 

fairness. This study approaches the question in a different marmer, by comparing 

voluntary selection of tax regime in a way that takes advantage of the predicted stand 

characteristics to search for tax capitalization. Such an approach allows a direct 

examination of the effects of taxes and is thus does not that rely on the computation of 

future stand values. While the empirical portion of this study draws upon data compiled 
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for the Douglas fir region of western Washington, the results readily generalize to other 

regions. 

The organization of this paper is as follows. After a brief review of the historical 

origins of the issue, a theoretical model of timber land valuation is presented. The 

following section develops a model of landowner choice between the two alternatives of 

property tax and modified yield tax on forest land. After a review of previous empirical 

studies, the introduction and operation of such a programme in Washington State is 

described. 

Data compiled firom Cowlitz County in southwestern Washington is used to test the 

hypothesis of tax capitalization. This is followed by a discussion of the effect of the 

alternative programme on tax foreclosures and explanations for the decline in popularity 

of the alternative regime in the postwar era. Two sections address the forest tax question 

in the postwar world characterized by rising prices, concern about externalities, and 

proposals for altemative management strategies. 
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2. HISTORICAL BACKGROUND 

U.S. timber harvest volume peaked in 1909, and as early as 1908' it was claimed that 

forestry could only operate at a loss, as long as trees were taxed as a crop. During the 

1920's and 1930's there was widespread abandonment of cutover forest land in the Lake 

states and to a lesser extent in the southeastern states and the Northwest - an oft quoted 

example being the 20,000 tax delinquent parcels in 1935 Grays Harbor county." 

The particular villain was the unmodified forest property tax (the unwieldy label was 

and academic innovation), which applied the property tax armually to both the site and 

the timber on the site, which, according to lumbermen, amounted to double taxation of 

the trees. In simple terms, to use Duerr's (1960) graphic description, 'The com stalk, it is 

said, walks up to the collector's office just once, whereas the tree is obliged to march 

there countless times, all the while borrowing on its credit'. Jensen (1931) summed up 

the property tax as " fundamentally defective when applied to the total value of land and 

trees', and as 'a bad tax made worse in its effects by indifferent administration'. 

One of the earliest critical articles to appeared in Forestry and Irrigation, the official 

journal of the American Forestry Association. Ernest Brunken (1903) suggested potential 

modifications of the tax system. One such modification would be to tax land value only, 

such as occurred with farmland, though he considered such a course unlikely, noting "I 

' This was in a Forestry and Irrigation editorial "Take off the Ta.\es" (Vol 14. Mar 1908, pi 72). Forestry 
and Irrigation, the official journal of the American Forestry Association, went through a 
number of a name changes and is most recently American Forests. 
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doubt any American legislature would dare to pass such a law in the face of the inevitable 

howl about favouring the lumber ring. It seems useless to discuss the proposition at 

length." A second proposal, to exempt timber lands from the property tax, with an 

income tax at harvest, was likewise considered unlikely. The third proposal, which was 

to have a far longer life, was to allow registration of lands with the state forester, such 

lands to be assessed at a fixed value, with an income ta.x to be paid at time of cutting. 

This proposal it was noted also "does away with the possibility of extortion by corrupt 

assessors and the temptation to overassess nonresidents' property." This was veritable 

praise compared to other comments on property taxation.. A forest inspector for the 

Forest Service claimed "this is a system which powerfully contributes to arrest and hinder 

development, to corrupt society, and is without parallel in any country claiming to be 

civilized."^ 

Official concem with policy changes to encourage reforestation, or lack thereof, was 

voiced at the five conservation conventions held during the Roosevelt and Taft 

administrations. Many of the invited speakers blamed the problem on the greed of 

lumberman, and demanded more regulation of cutting practices. Lumbermen argued that 

if the public valued future consumption, then they should be willing to pay for it."* 

- This "fact" appears regularly in both conservationist and lumbering publications. It appears to be taken 
from the figure in Publication 218, which is from 1930 and stated in acres rather parcels. This figure is 
probably from the clerk's record of delinquency. 
' Gaskill (1908), p. 509. Publication 218 contains an exhaustive bibliography of articles in this vein. 
* In the first such conference, officially titled the Conference of the Governors, the speakers were "invited" 
to have their speeches written by W.J. McGee, an anthropologist with the Bureau of American Ethnology. 
One of the noncompliant speakers was R.A. Long, who stated that ta.xes discouraged conservation and 
asked "Is it right or just that a great industry should suffer... in order that a prejudice be vindicated and the 
consumer of today buy his lumber at less than cost?" 
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The leading expert on forest taxation was usually considered to be Fred Rogers 

Fairchild of Yale. Beginning in 1908 he published both analyses of the property tax and 

a number of proposed remedies. Initially, he suggested a pure yield tax was, then in 1913 

he proposed a modified yield tax of 10% at harvest plus an annual assessment on half of 

the bare land value. In the many articles on timber tax reform which appeared in 

Timberman, American Lumberman, West Coast Lumberman, Southern Lumbeman and 

Forestry and Irrigation, this was the solution most commonly suggested. Only Journal 

of Forestry, then under the editorship of the socialist Raphael Zon, failed to join the 

chorus. 

Fairchild. however, was moving in a different direction, arguing on one occasion that 

the yield tax might lead to owners never cutting their timber, using the land for a 

"pleasure park" instead. In its place he suggested a compulsory site value tax. His 

crowning moment came as the last speaker at the McNary hearings in 1923, beautifully 

choreographed by Bill Greeley, Forest Service chief. Fairchild recanted completely, 

denying that taxes had any influence on forest devastation, and insisting that public fire 

protection was the most important programme needed for private forests to survive. 

Nevertheless he suggested that a state by state study of forest taxation should be 

performed.^ A few years later, Fairchild revised his views again, reconmiending a 

complex credit and rebate scheme which found no takers. Fairchild's implicit assumption 

is that taxes were immaterial in amount. Some support for this belief is provided by the 



11 

standard logging cost statements prepared and used by many lumber producers of the 

age.® Costs of lumber production were divided into Falling & Bucking, Yarding & 

Loading, Transportation and Overhead costs. Taxes were treated as overhead costs and in 

relation to total logging costs were very small, usually less than 1% of total logging costs. 

When it is recalled that this figure also includes taxes on mature timber, then the 

argument for immateriality becomes clearer. 

' Not that lumbermen opposed additional spending for protection, as Greeley recalled in his autobiography, 
"through the smoke of after dinner cigars, Geo S. Long told [the Senators] "Help the lumberman with 
forest fires and forest taxes and he will regrow the timber"". 
® The Loggers Information Association issued reports in this format also. David T. Mason is believed to 
have designed the form. 
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3. THEORETICAL MODEL OF SITE VALUATION 

The owner of a bare forty can look forward to harvesting a crop of even aged trees at 

some time in the future t. ̂  For a site of a given quality a harvest of value V(t) can be 

obtained. This value is the product of natural growth G and the increased value per foot 

P associated with larger trees. By convention PG(t) = l^(t) is assumed concave which 

provides a unique stopping point for maximum return. There may also be some start up 

costs C, such as seeding or slash disposal.® Individuals with finite lifespans tend to be a 

little impatient for rewards so the future must be discount via rate r. This gives, for the 

first rotation, a present value in continuous time of 

e-"Vit)-C 

and represents the maximum a rational investor would pay to obtain a zero aged stand. 

This value depends on the invariance of V with respect to calendar time. Sawlog prices 

were essentially flat fi-om 1920-1942, as were stumpage prices (though variation in 

stumpage prices was damped by the large quantity of prewar timber held by operators.' 

Since this cycle can be repeated forever, the value of a plot of land for forest 

production is: 

L, =[V{t)-e"C\l(e" -\) (1) 

' Uneven aged management (selection cutting) is generally not practiced in the Douglas Fir region. The 
high density of the stands leads to significant logging damage to the remaining trees. See the photographs 
in Kimmey (1937) for a graphic, if unintended, illustration of this point. 
' An alternative formulation treats these as end of period costs and could be more appropriate when the 
stand owner is an integrated producer. V(t) in such a case is the sawlog price at the mill. 
' This information can be adduced from the records of the Loggers Information Association and its 
successor the Pacific Northwest Loggers Association and is supported by prices reported in USPS 
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where Lo is often referred to as land expectation value or site value. 

If an ad valorem property tax /tz is applied to value of the trees in each period h and to 

the value of the land, then the prospective buyer must solve: 

L. = 

or 

F(0-e' 'C- [mLy"-' '^dh- l^me'^'- ' '^V{h)dh j(e" -l) 

L = — 
r*m V(^t)-e"C- ̂ me'^"' '^V{h)dh^l{e" -\) 

where V(h) can be found by solving 

V{h) + L„, = [L„, + -1) 

which is the value of an A year old forest. Moving Lo to the left and substituting in for 

V(h) we obtain 

m[V{h)e-'- ' 'dh = [L„, ^V{t)]i\-e-"')-fL„Xe" -\) 

then substituting for the above integral to obtain 

_ -  Ce" -  (4, + V{tm -  e-') + f L„Xe" -1)] 

{e" -1) 

which becomes, after some algebra, 

= [^-(0 - -1) (2) 

This is the value of a site subject to a constant property tax. Note that the tax effect is 

exactly comparable to that of the discount rate. The reason for this is that both are 

Bulletins. C.D. Weyerhaeuser reminisced "It was pretty hard to interest people in growing timber when 
you could step out your back door and buy it at S2.50 an acre ready to cut, and this as late as 1942." 
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penalties for waiting. The only difference is that the discount rate is implicit while the 

property tax is explicitly collected. This elegant formula, first derived by Fairchild in 

1908 in discrete time, relies upon two crucial assumptions. The first assumption is that 

the taxes are adjusted annually to reflect the current market value of the timber, and that 

those taxes are discounted back to the present. The second is that the assessor correctly 

takes into account the discounted value of the taxes and effect they may have on rotation 

length. 

Correct administration of tax requires coring a sample of trees on the parcel to 

determine their age, measuring their heights, and comparing this to a yield table to 

determine the site quality. Since yield tables were not published until 1930, and the 

Forest Survey was not completed until 1933, assessors of the 1920s would have had a 

very difficult time determining the correct assessment. The Assessor fixes values in the 

spring, prior to the fall meeting of the county commissioners when tax rates are fixed. 

Correct assessment therefore not only requires considerable knowledge of the ftiture 

productivity of the stand but the ability to correctly foretell the taxing decisions of the 

state, county, road district, school district, port district and every other type of 

governmental body. 

An alternative explanation, from Brunken (1903) is that "In assessing timber the 

invariable rule is to assess all merchantable timber and to add to it such amount as the 

denuded land would be worth if it were to be used for agricultural purposes." If we 
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accept this as more likely in practice than the Fairchild formula then the land expectation 

value can be expressed: 

me'^'-''^V{h)dh /(e" -1) 

where 1(h) the agricultural value of the land and V(h) is the current value of the stand 

only. If the stand is cruised armually then V{h) = V(h). In fact cruises occurred far less 

often, since they are difficult enterprises. Assessors are not usually timber cruisers and 

the work must be contracted out, requiring additional flmding from the county 

commissioners. One alternative is to estimate the growth of the stand and add it to the 

cruise. This has not always been possible, either through lack of an appropriate growth 

model or because of legal requirements for valuation.'" 

An alternative formulation is suggested by examining the valuation methods actually 

employed by county assessors. The most common technique employed is copying over, 

that is. recycling the values from last year. Early in the stand's life there is nothing 

merchantable, so it is only cruises in the latter part of the stand's life which affect 

assessed value. Assuming the cruise interval is moderately long, then at time d during the 

rotation, 

f 0 if  h<d 

if h>d 

Statistical forecasting, called "trending" by assessors was banned in Washington until 1981. King County 
V. Dept. of Revenue (649 Pac2nd 126). 
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which produces a land expectation value of, where we denote the bare land value as /+1 

(the reason for this will soon become clear) and: 

r h-Q h=t/ 
= 7^;— (j) 

-Ce" +1) -Xme'^'-"^V{d) 

ie" 

If a modified yield tax is imposed then the formula becomes, letting y represent the 

yield tax rate and m the annual levy where the annual assessment is normalized to 1, then 

{\-y)V{t)-Ce"-^e rU-h) m 
£ = — (4) 

^ (e -1) 

The prospective agricultural user values the site at: 

R-mL_, 

where R is the annual net income from cropping or grazing and Ca is the site clearing 

cost, which rearranges to: 

r + /M 

The site owner then compares the land expectation values under all three approaches and 

makes tax and use selection by choosing the option which gives the highest land 

expectation value. Inherent in this process is the concept of full tax capitalization, so that 

the burden of the tax falls fully on the owner of the site. 

Subtracting equation (1) from equation (2) and dividing the result by equation (1) 

yields(after first adding reforestation costs to both) the Fairchild tax ratio, that is, the 

percentage reduction in land value induced by full tax capitalization. The Fairchild tax 
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ratio was designed as a comparative measure of the percentage of income stream taken 

away by property taxation on an existing site and was thus computed after replanting 

costs had been incurred. 

The reason for the interest in tax ratio in the context of land use decisions is that 

alternative uses (in particular those with shorter payoffs) may produce a lighter tax ratio 

than forestry, and as is apparent if one constrains the discounted returns to be the same, 

the programme with the shorter payoff will have the lower tax ratio. 

However, when making land use decisions, it is not a common practice to plant trees 

and then decide what should have been done, hence for decision purposes one would 

compute the ratio before replanting costs had been occurred (sometimes called "site 

burden"). While this gives a better measure than the tax ratio, it is still not correct, 

(during the latest wave of interest in forest taxation during the 1970s the merits of the two 

approaches were much debated) since the investor is less interested in the percentage 

reduction in income flow resulting from taxes than in net return (waste land produces a 

tax ratio/site burden of zero but this is usually not a desirable income investment). 

Therefore for the purpose of land use decisions maximization of site value is a preferred 

approach. 

Two more recent articles have questioned the validity of the Fairchild tax ratio. 

Trestrail (1969) observed that the burdens property tax imposes on forest stands comes 

from use of an accounting definition of income. If an economic definition of income is 

used, then income is increase in wealth between the beginning and end of a period. The 



increase in volume is logically viewed as current income reinvested in timber growing 

and is conceptually identical to an agricultural site owner reinvesting annual crop 

earnings in additional farmland. Viewed in this light, there is no defened yield bias 

against forestry. 

Pasour and Holley (1976) expand upon Trestrail's current income approach using a 

numerical example for slash pine. Based on the result of this example they argue that the 

Fairchild tax ratio is an irrelevant yardstick. It is left for the reader to discern, either from 

careful examination of the example or from foomote 9 that they assume that the tax is 

frilly shifted so that the value of land used in forestry is unaffected by the tax. 

Unfortunately, we do not know to what extent tax capitalization occurs in the real 

world, or even if it occurs at all. Once imposed, a tax is paid by someone. There are three 

possible non-mutually exclusive possibilities for a tax. of which full tax shifting is but 

one. The tax may also be shifted forward into forest product prices or backward 

capitalization into factor input prices (in this case principally the interest rate r) may 

occur. It is usually believed that lumbermen carmot affect the interest rate. There is also 

reforestation cost, and Chang (1983) has derived the result that increases in either 

property or yield tax will decrease the optimal planting density. 

Berck (1979) estimated the elasticity of demand for forest products at .6, implying that 

some tax shifting may occur. Assuming this is a reasonable estimate, with tax shifting 

the land expectation value still falls though not as much as under full tax capitalization. 
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If there is some tax shifting then the land value becomes, where S represents the gain 

in stumpage value. 

under the alternate tax regime. 

If one assumes some tax capitalization occurs, the following can be demonstrated 

mathematically: 1) rotations will be shortened (KJemperer 1975. Chang 1982) under an 

unmodified property tax regime and lengthened under a yield tax regime Chang (1982), 

and 2) there may be a tax induced change of land use Klemperer (1977, 1978), such as to 

a faster maturing species or to livestock grazing. The first is difficult to observe, because 

with entry costs rotations are often determined exogenously. If there is variance in timber 

prices, then some opportunistic changes in rotation may occur also. The second occurs 

slowly over time. Alig (1986), Parks and Murray (1994) and Binkley (1992) have 

attempted to explain changes in land use. Alig used a seemingly unrelated regression 

approach to predict percentage of southeastern land used for forestry; Parks and Murray 

used a multinominal logit approach for the northwest. Both studies were hampered by 

the use of wide area data (counties or regions), small samples, and the need to estimate 

agricultural and forestry values. 

= (1 + S)F(t) -e"C-[mlih)e'"-"^dh- |me-'"-' '^V{h)dh /(e" -1) 

under the unmodified property tax regime and 
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4. A MODEL OF LANDOWNER CHOICE 

Let us make some simplifying assumptions to begin with. First, consider using only 

the Fisherian value from the current rotation, ignoring future rotations. Given 

discounting, the value of future rotations is small and will have a correspondingly small 

impact on the computation of site values. Second, assume the harvest age (t) to be 

invariant across tax types." This may occur if harvest dates are exogenously determined 

by entry costs or mill capacities. Third, the annual taxable values of $ 1 and (/ + I) under 

the respective programmes are netted to remove the annual tax firom the yield tax scenario 

and to reduce the annual site value assessment to / under the property tax.'" Finally, let C 

= 0, or alternatively consider the stand decision as commencing inflnitesimally after 

establishment. Standard reforestation practice was to leave one or two unmarketable trees 

on the site, which is consistent with this assumption. 

Suppose holders of immature stands currently subject to property taxation are offered 

an opportunity to switch to the modified yield tax programme. Let there be some stand 

age a for which discounted stand values under the property tax regime and the modified 

yield tax regime are equal, Sd = Sj^ where: 

/ / 

h-a h-^d-a 

and, for the stand subject to yield tax: 

" These were, in fact. Dave Weyeriiaeuser's assumptions in valuing cutover land. He used a fifty year 
single rotation with a 4% discount rate. 

I also assume that the rate of growth is invariant to ta.x type. This may be untrue if the form of the ta.>: 



21 

5';=e-'"-'"(l-y)^(r) (6) 

Now consider an adjacent stand of age a + I. These will have valuations of 

57' 

and 

These can be restated as 

=e'e-'^'-''^V{t)-e'e-"ml (7) 

for the property tax. The first, second and fourth terms are increased by the change in 

discounted harvest value and tax flow obtained fi-om being one year closer to harvest. 

The second is the final year's site value tax that we do not have to pay. For yield tax the 

result is 

Sy' =e'e""-''\\-y)V{t) (8) 

where the discounted stand value is increased by being one year closer to the harvest date. 

By substitution from (5) and (6) one obtains 

and 

57' = e'S; 

affects management intensity. 
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and therefore 5^"^' >Sy^. Thus, as age increases, the relative valuation of stand taxed 

under the property tax increases. 

If there are an infinite series of stands, then the land expectation value of a property 

taxed site with stand of age a can be expressed: 

h—a h-std-a 

The yield taxed stand takes on value: 

where L is the discounted value of all future harvests. If the yield tax rate is chosen such 

that age a stands have equal value under either tax system, then firom (7) and (8) it 

follows that bare land with stand of age zero will prefer a yield tax. This means that after 

cutting the present stand the owner will elect to have all future stands tax under the yield 

tax regime. The owner of the younger stand will have previously selected the yield tax 

regime and he will be unwilling (and unable) to switch following the initial harvest. 

From this is follows that L takes on the same value under either regime and therefore 

Z." = Z," 

Suppose the stand owner does vary / in response to the tax regime chosen. Using the 

optimal stopping rule, td <tf. To ease reading of very small notation, define = D and t/ 

= F. Then, once again choosing a such that stands have the equal value under either 

regime: 



h^a h=U-a 

and 

S; (l-y)F(F) (10) 

Following the same procedure as for fixed r, stands aged a + 1 take on values 

5;^' = e'e-'<"-'"F(D) (11) 

under the property tax and 

Sy'=e'e-'"-'-''\\-y)V{F) (12) 

where the equality of (9) and (10) provides for 5"^*' > once again. 

Considering irvflnite optimally chosen rotations, land expectation value is 

h^a h^d~a 

under (current rotation ) property tax. With (current rotation) yield tax. 

n-j. =e-^'^-'"(l->/)J^(F) + e-^'^"-'"l 

The same criteria for choosing L  applies as for fixed rotations, and W j  can be rewritten 

as 

/i=a h-d-a 

Using (11) and (12), noting that L  has been brought closer to the present firom the above, 

we obtain the result once again, 1,^ = 1". Allowdng t to vary in an optimizing direction 

does not change the qualitative nature of the result. 



Finally, if tax capitalization is only partial, we observe that the effect is to scale value 

V(t) by 1 + ̂ . and by substitution into any of the four specifications above it is apparent 

that the qualitative conclusions are unchanged. From this it is possible to advance the 

following proposition: 

Proposition 1: Under the assumption of tax capitalization, younger stands will opt to 

be taxed under the yield tax regime. Furthermore, there is no benefit to be derived from 

waiting to classify, and the result is valid under a variety of harvesting rules and all non

zero capitalization levels of tax capitalization. 

Yield tax is imposed at the state level and is therefore uniform across stands. Property 

tax is imposed at the local level and varies not only between counties within counties, for 

school, road and port districts. For a stand of age a, the stand value under tax rate n> m 

will be lower under rate n, producing a second hypothesis. 

Proposition 2: Stands taxed at a higher rate of property tax will prefer the yield tax. 

A final question is the effect of site quality on the tax selection decision. A lower 

quality site owner chooses tt = L such that L < H = tn where ti and tn are the harvest 

dates of the two stands. Since trees on the poorer site grow more slowly, the optimal 

cutting rule will cut a poorer stand at an earlier age.'^ Under the property tax a low 

quality stand takes on value 
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and the higher quality stand takes on value 

h^u h^tJ-u 

which can be expressed as 

S"j = +  a £ ) - "  
h^a h^L h^J~a 

h=l. 

and under the yield tax 

5; =e-'^'-"'\\-y)V{L) 

for the lower quality site and 

5; =e-'^"-''\\-y)V{H) 

which can also be rearranged as 

5; = e-'^"''-^e-'^'-''\\-y)V{L + M) 

leaving after some algebra the expression 

h=l. h=L 

to be evaluated. This expression cannot be unambiguously signed and depends upon the 

values of / and d, hence no prediction about the effect of site queility on choice of tax 

regime can be made. 

This is true only if stands have equal stocking. Thin stands grow more quickly, and it is possible in the 
earlier years of a stands life for a poorly stocked stand on a low quality site to grow more quickly than a 
fiilly stocked stand on a better site. 
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5. EARLIER EMPIRICAL STUDIES 

While tax capitalization is plausible, its occurrence should be confirmed empirically. 

Questions about the effects and effectiveness of tax policy are not new. Early empirical 

studies of tax policy in farming Jensen (1931), Daicoff (1961), and Netzer (1966, 1973) 

indicated the possibility of tax shifting. More effort has been devoted to the effects of 

taxation on residential rentals. Orr (1968; Heinberg and Gates (1970)) study of Boston 

suburban rentals established an econometric approach that was to be replicated in many 

other studies. Rental rates were regressed on value, adjusted tax rates, and a number of 

factors presumed to affect demand for housing. Results indicated that tax capitalization 

occurred. 

Studies in timber taxation have been largely unfhiitfiil. Early studies such as the 

Chittenden and Irion Wisconsin study (1910) and J.J. Donovan's Washington Tax 

Conference study (1912) concentrated on tax ratio, derived by subtracting the value of 

merchantable timber from the selling price of the site and comparing the remainder to the 

assessed value, with the intent of comparing the ratio derived to a the ratio computed for 

agricultural property. There are two significant problems with this approach. First, 

subtracting the value of merchantable timber ignores the cost of waiting until the timber 

is harvested and the bare land values obtained will be overstated. The effect of 

discounting will also be affected by the assumption made about capitalization of taxes on 

the timber - precisely the question of interest. Secondly, what may be observed is what 

assessors call parcel bias, the tendency of parcels of differing quality to be grouped into 
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assessment classes. Since forestry is often the only profitable activity choice for the 

poorest land, these stands will be overassessed relative agricultural land of the same class. 

The Forest Taxation Inquiry of 1926-1935, headed by Fred Fairchild, followed the 

same approach with one major modification. Rather than relying solely on sales data, and 

using it to compute the assessment ratio, the inquiry developed the concept of "true 

value", which is similar to appraised value, only determined much more rapidly by 

Inquiry persormel. A crew of four with only one automobile were able to value 17 

Mirmesota counties in just 21 days. In North Carolina, the Inquiry opted to ignore the 

instructions from the Southeastern Experiment Station on coring and cruising stands, 

using the "ocular" method in its place. When informed the resulting estimates were 

impossible, the Inquiry divided stand volumes by two and subtracted five years firom 

stand ages.'"* In Washington copies of the rolls were taken for 1930 in Clallam and Grays 

Harbor Counties. No field studies were conducted for Washington, but questionnaires 

were mailed to all names appearing in the Grantee index soliciting information about 

sales prices and timber volumes, the resulting data being used to compute the assessment 

ratios". The overall conclusion to the reports was that cutover lands were over assessed 

relative to agricultural lands. A higher assessment ratio can be interpreted as a sign of tax 

capitalization; alternatively it could merely reflect opportunistic taxation of lands with no 

alternative use. 

For correspondence and workpapers see Box 48 in the "Records of the Forest Taxation Inquiry". 
" I examined grantee indexes for 1936-40. For earlier years the deeds were manually transcribed and do 
not contain tax stamps. The were 43 timber land sales in Lewis and 21 in Grays Harbor county. A later 
sample from 1958 found 11 sales in Mason and 3 in Wahkiakum county. 
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The Washington state legislature contracted with Palo Alto Research Associates in 

1969-70 as a prelude to overhauling their system of forest taxation. The study produced a 

survey of varying tax regimes and described intensive management procedures that could 

be employed. Implicit in the work was the assumption of full tax capitalization. 

Nevertheless the final conclusion was that taxes had little effect. A similar approach was 

used by Cartwright (1981). though he recommended adoption of a site value tax as a 

policy. 

Aronsson (1993) utilized a questionnaire approach to determine what effect a 

nonlinear income tax would have upon nonindustrial landowners decisions to cut timber 

in a two period model. As such the study was excluded the possibility of sale of the 

timberland and provides no evidence for or against capitalization. Aronsson (1990) had 

previously made use of a time series approach on aggregate timber supply with tax rate as 

an explanatory variable and concluded that income tax rates may have affected timber 

supply. 

Unlike rental property, forest property income yields are not readily observable and 

estimation of income stream is difficult. The problem is compounded in comparing 

dissimilar stands. A direct approach in requires estimation of future stands using a 

simulator such as DSFIM or ORGANON (fitted with the coefficients derived by 

McKenzie). However this information was not available to prospective purchasers and 

crude proxies were used. Additionally proper estimation of the discount rate is essential 

along with a clear specification of foresight (myopic prewar and rational postwar a la 
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Lyon?). On timbered sites, where the site value is small relative to the timber, consistent 

estimates may be difficult to obtain. The sales price must be determined from tax stamps 

and is therefore biased upward. To compound the problem, the sales price often includes 

payment for improvements. This suggests alternate indirect approaches may be 

preferable. The results in the preceding section can be used to examine a purely tax 

determined pattern of observed behaviour. 
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6. THE REFORESTATION ACT OF 1931 

As a result of the clamour of the early part of the century, a number of states, 

beginning with New York in 1908, began to experiment with alternate forms of forest 

taxation. In 1922 Massachusetts became the first state to switch to the composite site 

value and yield tax to replace the unmodified forest property tax. The Lake states 

followed suit in 1927-8, with Idaho adopting in 1928 and Oregon in 1930. Poor response 

to the earlier 10 cents/10 percent programs in the eastern states led to a modification of 

later programmes to decrease current taxes and a 5 cents/12 y percent rule was adopted in 

Idaho and Oregon. 

Even though most of the Washington speakers at the McNary hearings in November 

of 1923 complained about the burden of forest taxation, an earlier hearing conducted by 

the State Forest Board in August attracted only two respondents, Geo. S. Long and Alex 

Poison.'® '^ Long favoured a system in which operators could transfer their cutover to the 

state in exchange for 1/3 of the first harvest, but even though the bill was introduced in 

every session during the 1920s, the plan died. Sufficient interest was found to go ahead 

with a yield tax plan. In 1925 an amendment to Article 7 of the state constitution allowing 

deviation firom the uniform and equal assessment provision was sent to the voters, only to 

Long was general manager of the Weyerhaeuser Timber Company, the largest timber owner in the state, 
and president of the Washington Forest Fire Association. Poison, of Poison Logging Co., was the leader of 
the Grays Heirbor loggers and a state senator as well as a former county assessor. 
" Historians differ on whether the Act was the product of C.S. Chapman or Hugo Winkenwirder. 
Chapman was WTC's old Circular 21 forester and handled their state ta.x matters, including writing the bill 
for the Long plan. Winkenwirder was Dean of the UW School of Forestry, ex officio member of the State 
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be defeated, losing even in Thurston and Mason counties, two counties with plentiful 

cutover. In following session a Granger sponsored plan for exemption of the first $300 in 

personal property was sent to the voters, also suffering rejection. In the 1929 session the 

two plans were combined, with the bundling succeeding and Amendment 14 passing 

easily in November 1930. In the 1931 session, the Reforestation Act passed easily 

(unanimously in the Senate), and was signed without comment by Governor Rolemd 

Hartley, President of the Cluff-Hartley Lumber Company of Everett. 

The Act (Session Laws 1931, Chapter 40) provided for the elective classification of 

forest lands, limited to those lands without merchantable timber in the 1930 rolls or lands 

subsequently logged.'^ Classified lands were to be subject to an armual assessment of 

$1.00 west of the Cascades and 50 cents east of the Cascades. On harvest a yield tax of 

12Tpercent was imposed, phased in at 1% per year to encourage the leaving of seed 

trees. Taxpayers wishing to classify lands were required to apply to the State Forest 

Board for approval. The list of classified lands in a county were then subject to appeal by 

the County Assessor, who had the burden of showing either that the land contained 

merchantable timber or was unsuitable for forestry.Declassification could be effected 

voluntarily by payment of the cumulative tax difference during the years of classification, 

or involuntarily by petition from 25 county residents. Also included was a provision for 

Forest Board (of the four regular members two were gubemational appointments and two were Dean's 
appointments), who in addition to these duties taught 14 credits per quarter. 

Fairchild incorrectly describes this Act as compulsory. 
" Senator Norman had a quarter section refused when the Skagit County Assessor showed it to contain 4 
million feet of timber. A few stands of greater volume were accepted in Lewis County though these 
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tax contracts with the assessor. Tax contracts were suggested as a means of insuring 

against subsequent changes in the law, though of dubious enforceabiHty, and none were 

ever consummated. 

After an initial flurry of classification on January 7, 1932, (of 209,499 acres submitted 

191,248 were accepted) and a second round on June 28 classifying 61,935 acres, an 

obstacle arose. G.H. Thomas of Weyerhaeuser recalled, "The assessor in Gray's Harbor at 

that time was a fellow by the name of Bob Wylie [sic] ... Dick Uhlman told me this one 

time ... that Bob Wylie was determined to raise timber assessments to the highest point 

that he could, even to confiscation, to avoid the establishment of a landed aristocracy in 

Gray's Harbor County." Wiley twice refused to attend classification hearings and 

subsequently refiised to classify any properties in the Assessment Roll. Mason County 

Logging Company and Anderson Estate Company unsuccessfully sought writs of 

mandamus from Superior Court only to have Judge Phillips declare the Act 

unconstitutional. As a result no classifications occurred in 1933. Finally in May 1934 the 

Supreme Court upheld the Act and classification recommenced."" 

The first two rounds of classification absorbed approximately half of all the lands to 

be classified. Additional stands were classified in 1938-9, then about 50,000 acres per 

year in 1943-6, with only limited activity after that date until classifications were halted 

in 1971. Tax Commission records indicate the total number of classifying owners at 38. 

contained high proportions of larch and hemlock. The requirement for no merchantable timber was 
interpreted to mean no timber which could be cut profitably at present. 

Ironically Mason County Logging was negotiating to sell its cutover lands to the State Forest Board for 
50 cents an acre. The remaining unsold lands were donated to the State in 1941. 
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Operators predominated, Weyerhaeuser Timber Company and Simpson Logging 

Company accounting for roughly half the acreage classified. Reporting harvests for yield 

tax was a relatively informal affair until 1951, and the bonding requirements were often 

waived. Declassification was extremely uncommon and normally only occurred to 

correct errors in property description. Classification even survived tax foreclosure."' 

See Anderson v. Grays Harbor County (49 Wash 2"'' 89). 
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7. AVAILABLITY OF COUNTY DATA AND SAMPLE SELECTION 

Historical records often contain gaps, and any empirical study must contend with 

them. In order to proceed, a sample containing both classified and unclassified properties 

was required. Of 39 Washington counties, 14 contained properties classified under the 

act. Only one (Klickitat) of these was located on the eastern slope. In the northwest and 

peninsula, classifications occurred in Whatcom, Skagit. Snohomish, Kitsap, Jefferson and 

Clallam counties. The major metropolitan counties. Pierce and King, contained classified 

parcels, though the acreage classified in King in the initial round was small". In 

southwestern Washington, classified properties were found in Thurston, Mason. Grays 

Harbor, Lewis, Pacific, Cowlitz and Clark counties. 

The most difficult data to acquire was the age of the stand. This was determined by 

examining dates of cut in the Assessors' Real Property Assessments. As a measure of 

site quality, original stand suggested itself as a proxy. The earliest county cruises 

occurred in 1907-1909. following the creation of the Washington State Commission in 

1906. Creation of the State Tax Commission put an end to the arbitrary assessment of 

timber land values and required cruise data to successfully oppose valuation appeals by 

taxpayers. 

The heaviest concentrations of classified properties were found in Grays Harbor and 

Mason counties. Unfortunately, the earliest complete records of assessment in the Grays 

"269.78 acres, all owned by the Milwaukee Land Company. These were later purchased by the Forest 
Service. Clark County, another urbanized county, had only 120 acres classified. 
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Harbor Treasurer's records are dated 1928, making it impossible to date earlier stands. 

Mason County assessment data extended back to 1914, but due to other problems 

(discussed in Appendix A) it could not be used. Many surviving older county records 

have been transferred to the Southwest Regional Archives. Because of limited space, 

official policy is to retain only every fifth year after 1920, though in some instances 

alternate years have been retained. Given the short time span (from 1908 - 1932). records 

of cutting for every year are essential. 

Complete records are available for Wahkiakum County. However, there were no 

classified properties in that county. In Cowlitz County, a second cruise occurred in 1920 

and it was the practice of the Assessor to indicate the date of cut on the cruise maps (the 

books show signs of extremely heavy use) allowing me to determine armual cut after 

1920.^ The county was representative in many ways, containing three large operators 

and about a dozen smaller ones. In classifications it ranked third with 47.473 acres, only 

slightly ahead of Pierce County but well behind Mason and Grays Harbor Counties. 

The largest operator in the county was the Long-Bell Lumber Company of Kansas 

City. Founded in 1884 by R.A. Long and the late Victor Bell, Long-Bell was the largest 

lumber producer in the United States. Its 10-3 block, purchased from the Weyerhaeuser 

Timber Company in 1920 at a price of 3.42/m for fir and cedar, 1.00/m for hemlock, 

contained superb stands of timber; and the Log of Long Bell for April 1924 contains an 

^ This was unusual. Most counties cruised only in 1908-9 and 1952-7. News of the Long-Bell purchase 
prompted a new cruise conducted from May 1920 to March 1921 by the Portland firm of Thomas and 
Meservey. The volumes in the new cruise averaged more than double those in the 1908 cruise. Assessed 
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illustration of a stand on the section containing the most timber in the country. Long-Bell 

also constructed the speculative city of Longview and mills to match its timber holding. 

The West Fir Unit, completed in 1924 was the largest sawmill ever built.*^ By 1932. 

Longview having failed to meet expectations. Long-Bell was struggling (successfully) to 

stay out of the hands of its creditors. Long-Bell had extensive experience with cutover 

land in the south and its chief engineer, Wesley Vandercook, considered cutover land 

unsuitable for agriculture. The company maintained an experimental forest near 

Ryderwood, its logging camp. Long-Bell was one of the major classifiers of property 

under the Reforestation Act. 

Owning more timber, but conducting operations in the county on a smaller scale was 

the Weyerhaeuser Timber Company. Most of its county timberlands were acquired fi-om 

Northern Pacific Railroad in 1900, though it also acquired other parcels to block up its 

holdings. Its operations in Cowlitz County were somewhat atypical compared to those in 

other counties. The normal WTC pattem was to combine its holdings with other county 

operators and operate jointly whereas in Cowlitz County it operated its own mills. It also 

started operations later; not until 1929 was its first Longview mill operational. WTC also 

had a subsidiary created in 1924, the Weyerhaeuser Logged Off Land Company, which 

valuations of timber land increased from 4,153,871 to 10.103,242. The difference is due in part to a 
decrease in the size of trees considered marketable. 

McClelland notes that when Mr. Long received the call telling him the SI 1 million price of the mill "he 
sank into a chair aghast." 
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took title to lands cut over by the Timber company.^ Both companies were to be large 

classifiers under the Act. 

The third large operator had entered in 1889. E.S. Collins, son of Pennsylvania 

lumberman Teddy Collins, operated in partnership with Joseph Bryerly and on his own. 

His two principal operations were the Ostrander Railway and Lumber Company, founded 

in 1893 and specializing in long structural timbers, and the Silver Lake Railway, which 

cut from 1904 until 1927. Cutover from SLRR was transferred to the Cowlitz Holding 

Company; he also held timber in his own and son's name, and operated the Spirit Lake 

Railway and Cowlitz Lumber Company. The Cowlitz County Logging Company was a 

joint venture between Collins and the WTC to salvage fire damaged timber along the 

Coweeman River. The Cowlitz Development Company was another joint venture with 

WTC for railroad access to their interlocked parcels in the eastem townships. No Collins 

parcels were classified under the Act. 

These three operators, who cut about seventy percent of the sample, along with the 

Charles R. McCormick Lumber Company, were the only timber owners harvesting in the 

county after 1930. McCormick consolidated his operations in 1925 and bought most of 

the remaining Puget Mill Company timber in 1926. The $5.00/m price paid was 

considerably over market and the scattered nature of the holdings made McCormick a 

pioneer in the use of trucks. McCormick was dissolved in 1938 and its holdings returned 

to Puget Mill Company. Some of the McCormick parcels were classified. 

^ Earlier in tlie year the Washington Forest Fire Association had voted to require members to pay fire 
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Other operators were the Hammond Lumber Company, where McCormick had first 

worked when moving to the west coast, the Mountain Timber Company which operated a 

mill in Kalama and had begun to let its cutover go for taxes, and the Crossett-Westem 

Lumber Company which sold up to Weyerhaeuser in 1937. None of these firms 

classified holdings. The Longview Fibre Company, which was later to become one of the 

larger landowners in the county, at the time operated completely off of mill waste from 

die Long-Bell mills. The Northern Pacific Railroad classified all of its eligible land, most 

of which were isolated parcels in old bums; its decision to classify was most likely based 

on its routine conflict with the state over valuations."® 

protection on tiieir cutover lands. WTC was a founding member of WFFA, but WLOL never joined. 
Every year the NPRR sued successfully for reduction of its operating property assessment. See the 

correspondence in the miscellaneous Lewis County Assessor records for more information. 
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8. DATA DESCRIPTION 

The preliminary sample was derived from the 1908 cruise books by Beighle & Peck 

and consisted of all forties containing timber. The forty is the basic unit of area in 

unplatted real estate, each section containing 16 of them."' Forties containing less than 

400,000 feet had to be excluded. Though cruise volumes went lower, this marked the 

lowest volume considered merchantable timber by the Assessor. Thinner stands were 

classed as unimproved lands, for which cutting was not reported, and the age of 

reproduction stands on these forties could not be determined. State (sections 16 and 36 in 

most townships) and county parcels, had to be excluded"®, as were some forties near Lake 

Merwin owned by Inland Power and Light periodically classed as wet and hence assessed 

by the State Tax Commission."' Forties containing improved land were excluded as these 

were ineligible for classification, as were subdivided properties. A few parcels located on 

donation land claims in 8-2W also had to be excluded as cutting date could not be 

determined. Also excluded were undivided speculative properties held by the Longview 

Suburban Company. Finally, stands cut after 1937 were excluded. The remaining 

sample consists of all forties in the county cut between 1908 and 1937 potentially eligible 

for classification under the Reforestation Act. Proposed classifications had to be 

presented first to the State Forest Board, which reviewed (often by field visit) the 

Some deviation in area was encountered among the edge forties. I estimated the resulting deviation in 
volume per acre to be 0.42%. The difference was ignored and all forties were treated identically. 
^ Four parcels of unknown ownership were omitted from the roll. 
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eligibility of the forties. The Board in turn held hearings with the county assessors, 

revised the list again and sent it on to the State Tax Commission, which issued an order to 

the County Assessor. The entire process could take a year or more. 

Classification status was determined from the Real Property Assessment Rolls for 

1932-37 and 1938-43. These were compared to classifications in the Orders firom the 

State Forest Board (filed under "The Public" in the deed records) and the 1970 Tax Roll. 

A number of errors were noted. Per the Orders, the last classifications occurred in 1938, 

but a number of the non-operator properties were not classified in the Rolls until after 

1950, and some were not classified at all. See Appendix B for more details. 

The age of the reproduction stand was determined by examination of the change in 

assessed value firom year to year for all stands cut prior to 1921. The drop in valuation 

from timber land to unimproved is quite large. A typical stand was assessed at between 

$1000-53000, while cutover was assessed at $45-120 per forty. For years after 1920, as 

noted, dates of cutting were indicated on the cruise. Given the relatively large difference, 

owners had an incentive to report cutting promptly. It is implicitly assumed that 

reproduction is instantaneous, i.e. that new seedlings appear promptly after the removal 

of the old stand. In reality seed production varies from year to year (1924 was noted as a 

poor year) and reproduction may have occurred later on some stands. For years after 

1917 (except for 1920, 1925 & 1926) fire reports from the Washington Forest Fire 

Association are available; these were used for some stands to establish reproduction date. 

There was no explicit prohibition on classifying non-operating utility or railroad property, and the 
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A longer age interval could be desired, however, since most stands in the county were 

rated quality I or II, for which the McArdle tables indicated that merchantable stands 

appear in 20-30 years. The censoring problem is thus limited to about five years. 

Measurement of site quality is usually accomplished by means of Forest Service site 

quality ratings. Virtually the entire sample area was rated Site Quality II, with some 

lands in 10-3W rated 1."° An altemate approach uses a proxy computed by summing the 

fir, cedar and hemlock volumes from the 1908 cmise reports.^' These were mature stands 

and could be expected to have reached maximum capacity for the site. The drawback to 

this approach is that poorly stocked stands will be classed at less than their true 

reproductive value. The volume of the stand was adjusted using a dummy variable to 

indicate all stands under 1,600,000 for which a notation of "old bum", "scattered", 

"thrifty" or similar term indicated poor stocking on the site. 

A useful and clearly significant factor is the stocking of the reproduction stand. 

During the period 1930-33 the Pacific Northwest Experiment Station conducted an 

intensive survey of the Douglas Fir region and compiled stocking estimates for 

reproduction stands at three densities , 25%. 55%, and 85%. However stands established 

after 1920 were not rated (these were classed as recent cutover), and more importantly the 

data was sent to the National Archives branch in Seattle for safekeeping where it was 

destroyed (personal communication from Tim Swedberg, PNW Exp Sta, Sept. 15, 1997). 

Northern Pacific Railroad and Milwaukee Land Company classified most of their property. However once 
a property was classed as operating classification was withdrawn. 
^ These figures were derived from examination of cruise reports and oblique aerial photography. 
" There was also a small amount of spruce and larch. 
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The 1952 cruise records stocking, but only for unclassified stands. However, research 

cited in Oliver and Larson (1996) indicates that stand volumes eventually converge. 

Poorly stocked stands have less timber in earlier years but grow more quickly due to the 

delay in crown closure. Worst case sites with no stocking would probably be abandoned 

to the county 

Cowlitz County had a number of shingle mills, located in FCalama and Kelso; 

according to a claim in the Kalama Tribune (April 1, 1935), the Crescent mill in Kelso 

was the largest in the world when constructed in 1908. Shingle operators generally relied 

on purchased cedar. Dead and down cedar, small trees and otherwise nonmerchantable 

trees can be used make shingles. The Yield Tax Reports indicate the subsequent removal 

of cedar from sites after the report of cutting was a common affair.^"* If residual trees 

remain, the relative tax cost of the property tax is reduced and the owner may prefer not 

to classify. Original cedar volume is used as a proxy for remaining cedar. 

At the bottom of each cruise sheet is a written description of the section containing 

comments about the potential for agriculture. Lands were rated Agricultural 1, 2, or 3; 

most rated only as "good for grazing when denuded". Examination of the 1931 

assessments indicated that unimproved lands could be readily separated into choirs with 

C. Davis Weyerhaeuser, "Report on Logged Off Lands" (1936. Weyerhaeuser Archives) stated that these 
were not considered at ail for retention. Cousin Phil elected to keep a large block of these - the demons 
Logging Co. lands in Grays Harbor County and these subsequently became the nation's first tree farm in 
1941. 
" Stands foreclosed from 1932-1940 were excluded. 

The first harvest on which yield tax was paid occurred on June 12, 1937 when residual cedar was 
removed from SESE 1-9-3W on the Long-Bell reversion. 
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mean values of 48, 72, 96 and 120 dollars respectively." Due to the practice of grouping 

forties for assessment and rounding to the nearest five dollars, there is some artificial 

variation around these figures/^ 

Forties with higher assessment relative to their forestry value should be candidates for 

classification, however, since the assessed value enjoys nearly perfect correlation with 

perceived agricultural value it was regarded as possible that this could be a misleading 

indicator. Therefore, an instrument was created for forties in the lowest choir, property 

considered only useful for grazing if not reforested. As a measure of true, as opposed to 

assessed agricultural potential, the number of forties in the section containing cleared 

land were included. These were expected to be negatively related to classification since 

they suggest a potential for agricultural land sales. 

Tax rates for 1931 were taken from the Assessor's Statement of Cowlitz County Taxes 

and the Commissioner's Approval of Tax Levies. For each parcel total taxes for school, 

road, county, port and state were summed. Unlike assessed values, the expected effect 

here is unambiguous, as there is no reason to expect higher rates to be correlated with any 

particular use.^^ 

Two other dummies were included. The operator variable was included to reflect the 

expectation that operators may have had a greater predisposition to hold the land for 

reforestation. Also included in the operator category were certain firms expected to 

The unusually high S240 valuarions which occur in only one section are probably a result of a failure to 
adjust the assessment after the section was split. 

When one recalls that the taxes had to be calculated by hand the reason for these practices are obvious. 
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behave in a similar way, including the Northern Pacific and cutover affiliates of 

operators. Forest and cutover lands for firms which were members of the Washington 

Forest Fire Association were assessed fire protection dues for their properties on a per 

acre basis. For 1931 the assessment was .05 per acre, roughly the same as the property tax 

for unimproved land. Under a law of 1917, timber producing lands of non members were 

taxed an equivalent amount. Owners of lands not subject to fire patrol assessment 

subsequently classifying faced the risk of attracting the tax. Additionally, absence of fire 

patrol may indicate an absence of reproduction stands, such property being less suitable 

for reforestation and hence classification. 

" Actually there is some correlation. Timber lands tended to be included in overlapping school districts. 
The attractions of timber land for school tax consumers are obvious. 
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9. ECONOMETRIC SPECIFICATION 

A empirical evaluation of discrete choice between two alternatives takes the form 

where is a «x 1 vector of discrete indicator of the choice, Xi is a nx k matrix of 

explanatory variables and p is a A: x I vector of parameters. If one knows the statistical 

distribution of the , it is possible to estimate the parameter vector P using a maximum 

likelihood procedure. Usually it is assumed for large samples that the distribution of the 

£) takes on the normal or the logistic distribution. 

For this investigation the logit model, based n the logistic cumulative distribution 

ftmction given by 

was utilized. Variables are described in Table 1 and correlations between the variables in 

Table 2. Under the null hypothesis of no tax capitalization the attributes of the stands 

such as age, tax rate and volume will not affect the choice of classification. With either 

fiill or partial tax capitalization the alternative hypothesis is that the attributes of the 

stands will affect the choice of tax regime in a systematic way. 

A complicating factor is that classifications did not all occur in 1932, some were made 

in 1934 or 1938. Due to the temporary suspension of the act no classifications occurred 

in 1933 and an evaluation of the cut dates indicated that no classified stands were cut in 

1932 or 1933. These were treated as carryover classifications from 1932. The 1938 

0 otherwise 

P, = Pr(/. < \'P) = F(x'P) = l/[l + exp(-x'>^] 



46 

classification was more difficult. The Weyerhaeuser Timber Company did not complete 

its survey of cutover lands until 1936. Since the company owned about 17% of the land 

in the county and about 45% of the classified stands, it seemed inappropriate to exclude 

its holdings from estimation. Only a few other properties were classified in 1938, and 

these joined the apocrypha in Appendix B. 

Three different specifications were adopted. The first included all properties cut 

between 1908 and 1937. This overestimates the age of unclassified stands relative to 

stands classified in 1932 or 1934. A second specification included only those stands cut 

between 1908 and 1931, with all classified stands aged as if entered in 1932. This 

overstates the age of stands classified in 1938. A third specification segregated the stand 

owners into two groups, those classifying in 1938, and all others. Stands of the second 

group were aged as of 1932, while stands of the first group were aged as of 1938. 
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10. RESULTS OF ESTIMATION 

The outcome of the three separate specifications were very similar/® A year of stand 

age decreases the probability of classification by about two and a half percent. This is 

consistent with the contention that owners absorb at least part of the tax imposed on the 

site. The possibility of residual cedar, which could escape tax under the old system also 

decreases the probability of conversion. Higher local tax rates make it more likely that 

owners will opt for the yield tax. As expected the imposition of fire protection greatly 

increased the probability of classification. This result should be viewed with some 

caution since it may have been used as a filtering mechanism by the State Forest Board; 

no unprotected stands were classified. 

As expected, the higher the assessment, the less likely a stand was to classify. While 

inconsistent with a purely forest utilization of the site, this is consistent with assessed 

values approximately rating the alternative agricultural use of the site. The insignificant 

results for clearing and operator status are potentially due the high level of correlation 

between operator status and fire protection status, and clearing being practiced first on the 

better sites. 

Poorer sites also preferred the alternate tax system, emphasized further by the 

estimated effect of being in the lowest alternative use tier. These results are particularly 

favourable when it is recalled that a large part of the motivation for adopting the 

" Models estimated with a constant term produced no qualitative change in results. Estimation using 
probit produced virtually identical results. 
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Reforestation Act was to decrease tax delinquencies. Low quality, young sites were more 

likely to switch, and these were most at risk of foreclosure. 

Since all classified stands were required to be fire protected, stands not assessed for 

fire patrol may not have been considered eligible for classification. Accordingly, the 

model was estimated using only fire protected stands. Operator status and fire patrol 

status were highly correlated, therefore operator was omitted as a parameter of interest in 

this specification. The results are provided in tables 6, 7, and 8. Stand age and tax rate 

had the predicted signs and were significant. Overall results from these sample were little 

different than those obtained for samples containing unprotected parcels. 

The results for age are particularly robust. The data presented in Figure 1 shows the 

dramatic increase in classification beginning in 1924. Not only were classifying firms 

later entrants, but the age effect was also present within the two largest classifiers. Taken 

together, this makes it unlikely that the observed effect is due coincidence. This is also 

consistent with die overall state pattern, in which counties cut over early, such as King 

and Snohomish, had very little classification, while counties with later cuts, such as 

Lewis and Pacific had high proportions of classified stands. 
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11. THE EFFECT OF CLASSIFICATION ON ABANDONMENT 

One of the principal goals of the legislation was to encourage reforestation of cutover 

lands. Aerial reseeding, mechanical planting and other intensive methods of reproduction 

are a postwar phenomenon. The 1920s method of reproduction called for leaving 

defective trees to provide cones and also relied upon contributions from adjacent stands. 

The principal operator supplied input was fire protection, since the risk is highest for 

younger stands. 

Under acts passed in 1905 (Session Laws, Chapter 164) and 1917 (Session Laws. 

Chapter 105) respectively, the State Forest Board and private owners were required to 

provide fire protection to their forest and cutover lands. However, county lands were 

exempt from the requirement, although an act of 1927 (Session Laws, Chapter 288) 

allowed counties to contribute tax defaulted lands to the state, receiving a share of the 

proceeds in the state's timber harvest in exchange. In this context then one measure of 

the Reforestation Act's success is its effect on reducing tax defaults of cutover lands. 

Payment of back taxes was not a requirement for classification. A number of 

operators were delinquent for taxes after 1928, the year assessment were increased 

sharply. Due to emergency legislation passed in early 1933. the normal five year 

delinquency period was extended for two years, so that no foreclosures occurred until 

1936. There were in addition to the main sample about 200 forties foreclosed from 1936-

1940, representing properties that first became delinquent in 1930 (for 1928 taxes) 

through those first delinquent in 1934. 
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The decision to abandon, though operationally slower, follows much the same 

rationale as the decision to classify. The land expectation values under the three possible 

alternatives are considered and the use providing the highest value is the one chosen, 

which in the case of abandonment is zero. Prior to 1932, the landowner had the choice 

between abandonment and property ta.x only. One possibility is to ask whether tax there 

was a disproportionate classification of tax delinquent properties. Unfortunately, the 

1932 Tax Roll is unavailable and we only have record of properties delinquent as for 

1933. Secondly, all of the large operators with the exception of Charles McCormick 

allowed their cutover to become delinquent, waiting to see if the tax situation would 

improve.^' Furthermore, taxes for 1931 and 1932 were granted deferrals until February of 

1934 for payment without penalty, offering little incentive for prompt payment of taxes. 

An alternative way to ask whether the Act reduced delinquency is to compare the three 

population means, for abandoned, classified and unclassified properties. If the mean 

vector for the classified properties is close to, or indistinguishable from the mean vector 

of the abandoned properties then this would suggest that the Act may have helped reduce 

abandonment. An appropriate test statistic for this question is the Ho telling T-: 

' 1  1  
r - = [ x , - x J  — S ,  + — S ,  [ x , - x J  

where the x^ are the mean vectors of the populations and the are the variance-

covariance matrices. This is asymptotically distributed as a. x' random variable as 

' C.S. Chapman of WTC commented "no doubt but some good would result from failing to pay all of the 
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rt, —> oo and rtj —> 00 with ten degrees of freedom. A comparison of the means of the 

property taxed forties and the defaulted properties produces a statistic of 321.76, for yield 

taxed forties and defaulted forties, 1474.00, and for yield taxed forties and property taxed 

forties, 1902.75. All are significant at the .01 level (24.725). This indicates that the three 

groups are distinct. When is observed that the above also reflects the standardized 

distance between means, then taxed forties appear closer to untaxed forties than to each 

other. 

Examination of the defaulted stands provides some additional insight into the 

differences. Two operators. Mountain Timber and Oregon Iron and Steel cut their timber 

early in the sample period and allowed it to become delinquent in 1928. These parcels, 

along with the defaulted Weyerhaeuser Logged Off Land forties were located primarily in 

the southeastern portion of the county, that most affected by the Lewis River fire. None 

were members of the Washington Forest Fire Association. Only eight classified forties 

reverted to the county. All belonged to Weyerhaeuser Logged Off Land. Four were 

subsequently repurchased. Taken together these suggest that the defaulted forties had 

poor restocking and would have been poor investments under any tax system. 

taxes. Counties and school districts will operate cheaper if short of funds." 
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12. THE DECLINE OF CLASSIFICATION 

While new classifications continued steadily during the years 1938-1951, in later years 

they virtually ceased outside of Mason County. The reasons usually given are that the 

programme was not well publicized and concern about limitations on marketability. 

However, many of the operators electing to classify their cutover lands before the war 

subsequently ceased classifying newly harvested stands, and most operators were 

members of the Washington Forest Fire Association, which maintained its own tax 

information section. Earlier classifications were predominantly operator entries, and this 

pattern remained throughout the life of the Act. Given that most would have been aware 

of the Act, and that operators could be expected to purchase land for timber production, 

the reasons given for the decline are probably inadequate. 

Two alternative reasons can be suggested. After the war two major changes occurred 

in the lumber market. First, the prices of pulp increased relative to the prices or lumber. 

During the prewar era, pulp production occurred using mill waste and subeconomic 

timber such as #3 grade and hemlock. The 1940s saw the entry of large pulp producers 

such as Isadore Zellerbach and Rayonier into the state. Timber acquires value for pulp 

production sooner than it does for lumber, and a shift upward in the value curve for pulp 

will shift some production to pulp, with a correspondingly shorter rotation interval. The 

effects of shortening the rotation are analogous to an increase in the stand age. The 

results of the earlier section apply and a shorter rotation increases the relative value of a 
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stand taxed under the property tax regime relative to the same stand taxed under the yield 

tax. As a result one would expect to see less classification occurring. 

Second, the exhaustion of the prime old growth stands during the war meant that 

lower quality stands were now at the margin of extraction. The migration to poorer 

stands with higher logging costs, along with the increased demand for lumber for postwar 

construction evidenced itself in steadily rising lumber prices. Using data compiled by 

Manthy (1978). McConnell et al. (1983) concluded that a simple exponential model of 

the form {stumpage price/farm price index = constant + calendar time + error) implied a 

rate of Douglas fir price increase of around 5.7% per year. Agriculture is of course the 

principal alternative use of the land, and this relative price shift can also be used to 

explain why a farmland reversion occurred. 

For simplicity, assume that a predictable price path follows the form P(T) = Poe-', 

where T is calendar time and z is the armual price increase, which must be < r for the 

problem to have a stopping point. Then, under the property tax a zero aged stand takes 

on value: 

S: = e-"P„e--'gi_T)- X ^ e"* Pe" g{d) 
/i=l h=J 

which can be rewritten as 

= e-'P^e'-'giT) -f^e-'-e'-'ml -Y^e""Pe'"e'-'--"g{d) 
/i=l h^J 

For the stand taxed under yield tax, 

Sy =e-''{\-y)Pe--'g{T) 
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Factoring through by e--T once can see that the annual property tax flow is perturbed 

by e=-=T which is less than one, as is the tree tax flow which is scaled by e---T^ both 

components being less than one. Thus the flow of property tax is increased by less than 

the increased value of the stand. In contrast, the yield tax flow is scaled exactly in 

accordance with the value of the stand. Hence the property tax becomes more attractive 

in a world of rising timber prices, and one would expect fewer classifications to occur. 
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13. A MODEL OF SOCIAL OPTIMIZATION 

Another characteristic of the postwar world is concern with externalities. These 

include such things as visual aesthetics, stream flow, soil stabilization and wildlife 

habitat. 

The basic Faustmann model can be extended to examine the effect of allowing for 

externalities. Hartman (1976) suggested such a model in which standing timber provided 

a flow of externalities at a decreasing rate. This formulation of the problem assumes an 

externality function which produces a continuous flow of benefits rather than the episodic 

flow of benefits associated with timber harvests. Calish et al. (1978) have suggested that 

for externalities such as deer production and soil stabilization may have more value and 

that a humped externality function may be more appropriate. 

Since private and social values diverge, the privately optimal rotation (interval 

between harvest times) will differ from the socially optimal rotation. It is well knovm 

e.g. Chang (1982) that the imposition of forest taxes will alter the privately optimal 

rotation of a forest. Englin & Klan (1990) provided the obvious extension to this 

question by deriving pigouvian taxes which modify the private choice to conform to the 

socially optimal choice. Hartman and Englin & Klan solve the problem in a world with 

constant prices. Allowing timber prices to evolve, while holding regeneration costs and 

extemality flows constant in setting pigouvian taxes the result will be selection of 

rotations which are not socially optimal. One can make use of results on taxation not only 
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to compute optimizing taxes but to analyze the effect of existing taxes on the production 

of externalities. 

Newman et al. (1985) show that the privately optimal rotation cycle with increasing 

prices and fixed regeneration costs consists of an initial longer rotation (compared to the 

fixed price rotation), followed by a series of rotations of declining length, eventually 

converging to a Faustmarm solution with the difference between the discount rate and the 

price increase rate replacing the discount rate in the original formula. The starting point 

for this model is the modified Faustmarm model suggested by Newman et al. (1985). The 

price-taking social plarmer starting with bare land is assumed to maximize the land 

expectation value: 

+ [''• e'* Fih)dh 
< = l  ; = l  

where variables are defined as follows: 

To=Q 

T, = calendar time for cutting stand; 

h = time since stand establishment; 

P(Ti) = stumpage price net of harvesting costs: 

g(h) = stumpage volume growth, concave in h, 

C = replanting costs, constant over time; 

r = discount rate, constant over time; 

F(h) = externality function of time since stand establishment; 
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Here prices, costs, and discount rate are expressed in real terms. The trailing C 

represents planting costs in period 0. The integral in the last term is the externality 

function, noting that the harvest interval for the ith rotation can be expressed Ti - Ti.i. 

Consistent with McConnell et.al (1983) we can represent price as increasing at a 

constant exponential rate, where P'(Tj)/P(Tj) = z and P(T[) = externality 

function provides a continuous flow of benefits, F'(h) > 0, F"(h) < 0 and is independent 

of calendar time, i.e. the value of the externality depends only on the age of the stand and 

not upon its time in history. 

The resulting first order condition with respect to T/: 

-re-''\PXT,)g{T,-T,_,)-C\ + e-''\P\T,)g{T,-T,_,)^P{T,)g\T,-T,_,)] 

This can be rearranged to give the two period balance equation: 

P(.T,)g'{T, - T;., ) + P'{T,)g{T, + F{T, - 7;.,) 

= r[P,{T,)giT,-T,_,)-C\^e-'''--^-'-'P{_T,^,)g\T,,,-T,) + r^'''''' e-''F{h)dh-

Combining for all two period balances, and noting that the second and fourth terms on the 

right hand side remain only in the final two period balance results in the full balance 

equation: 

P{T,)g'{T, - T,_,) + P'{T,)g{T, - T;.,) + FiT, - ) 
J= t  

= )g(7; - 7;_,) -C] + 
J= i  7=1 
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The interpretation of this, for the optimum rotation for period /, is that a delay in 

harvesting of one period results in a gain resulting from the increase in value from the 

growth in stumpage volume plus the value of one period's discounted externality flow 

plus the sum of discounted gains in value from future stumpage price increases. This is 

equal to marginal costs which are the effect of the sum of the discounted future harvest 

values being pushed one period into the future and the effect of the sum of future 

externality flows being pushed one period into the future. The one period difference in 

the summation indexes results from the representation of externality flows in present 

value terms whereas the harvest flows are in future terms. 

Rearranging by subtracting the term F(Ti - Ti.^) from both sides of the balance 

equation, one can isolate the externalities balance: 

e-'-Fih)dh-F(T, - T,_,) 
J=i 

which will be negative for a sufficiently concave externality fimction. At equilibrium 

then it must be the case that 

PiT,)g'(T, + P'iT,)g(T, -

j=' 

or marginal private benefits of waiting are less than marginal costs of waiting, which 

occurs, given increasing P and g when T/ - T/., is greater than the private optimum. Thus 

the ith social rotation will be longer than the ith private rotation. 
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14. THE SERIES OF SOCIAL ROTATIONS 

Evaluation of the preceding balance equation to determine the rotational pattern 

requires computation of the entire sequence of rotations. However, it is possible to 

evaluate the rotational sequence in pairwise fashion. Using the first-order conditions, one 

can observe from above: 

Pi.T,)g'{T, - 7;.,) + P'{T,)g{T, - 7;.,) + F{T, - 7;.,) 

= r[P,(J,)g(.T, C] + e-"'--"P(T,.,)g'(T,., -T,)+r fe"'Fmh-

This formulation is the balance condition for delaying the current harvest by one 

period but holding all ftiture harvest dates constant. The left hand side is composed of the 

stumpage volume gain plus the price increase plus the benefit of deferring replanting 

costs by one period plus the incremental externality. The right hand side consists of 

discounted forgone grov^th from the next harvest cycle plus the discounted loss of ±e last 

externality increment in the next harvest cycle plus the opportunity cost of shifting 

forward the next externality cycle one period plus the interest forgone from not 

harvesting this period. 

Now, recalling that the price evolves according to z = P'(T0/P(T0 where P(Tj) = 

P^e'^ , and noting by substitution one can produce: 

P,e''g'{T, - 7;., )^zP,e--'''g{T, + F{T, - 7;.,) = 

- 7-) + rP,e"g(T, -T,_,)-rC + 
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With some rearrangement this becomes: 

Poe'''g'i.T,-T,_,) + F{T,-T,_,) = 

Poe'^'ga - 7;.,) - rC + 

r e"'*Fih)dh + e' F(7;,, - 7;) 

This turns out to be the solution form of the problem. For r > z (the opposing case 

leaves trees standing), given an initial rotation one can solve for all future rotations. Via 

some iterative effort one can also find the optimal initial rotation which maximizes land 

expectation value. 

We can now verify that this corresponds to the prior result when for the case r = 0 , 

i.e. fixed prices. Since every harvest cycle now faces the same parameters the optimal 

lengths will be the same, thereforeg'(Ti- Ti.i) = g'(Ti+i -T0 = g'(H) and P(Tj) = 

P(Ti+l) = P. Then: 

Pg'{H)^F{H) = Pe-'"g'{H)-¥ rPgi H)-rC + r^e-'^ F{h)dh + e F( H) 

which rearranges to: 

Pg'(H) + F(ff)=-^[pgiH)-C+ ̂ e-^'F{h)dh) 

which is exactly the Hartman condition for socially optimal rotation. 

Considering the more appropriate case of z > 0, one can rearrange the solution form as 

follows: 

g'iT, - -T,) + {rg{T, -T,.,) = 

'P.e zl 
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Then, as T,- grows large the denominator of the right hand terms grows large and the right 

hand side converges towards zero. At large T, as the right hand side approaches zero, the 

remaining terms leave a first order difference equation which can be can be solved for the 

equilibrium rotation H* and the above equation can be rearranged as: 

g'jtD _ j r - z )  

g { H )  _ i  

This is just the Faustmann solution for zero costs and externalities with the discount rate r 

replaced with the discount rate (r - z) and is the same solution as in the case where there 

are increasing prices and no externalities. The intuition here is that as replanting costs 

and externalities values become insignificant relative to harvest value they cease to play a 

role in determining rotation lengths. 
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15. TAXATION AND THE ROTATIONAL SEQUENCE 

Taxation of forests typically takes one of five forms, (1) an income tax, (2) a site value 

tax, (3) a severance tax, (4) a property tax, and (5) a yield tax. It has been shown 

elsewhere, Chang (1982), that the income tax and site value tax are rotationally 

transparent and do not affect the choice of rotation period. The intuition for the site value 

tax is that the same amount is paid every year no matter what rotation is chosen. The 

income tax is a mere scaling of both costs and harvest value. The yield, income and 

severance tax are conceptually linked. A yield tax applies stumpage value only, while an 

income tax applies to stumpage less reforestation costs. If reforestation costs are zero, or 

the state imposes cutting regulation which requires leaving of seed trees, then the yield 

and income taxes are equivalent. The severance tax is effectively a yield tax with a 

difference in valuation, such as will occur when yield tax stumpage values are taken from 

a statewide table, and the stands are of differing qualities. 

Considering the property tax, one notes that the property valuation is composed of two 

elements, the site value (i.e. the land expectation value) and the value of the trees growing 

on the site. Observing that the site value component is rotationally neutral, this allows a 

qualitative analysis to be performed considering only the effect of an annual tax on trees. 

The land expectation value with a property tax (denoted mi) on trees is: 

-C + f^e-"-[Pa)g(.T,-T,.,)-C]-Y.e-"- t'' -e-*m,P{T,)gih)dh 
1=1 1=1 
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Noting the convenient mechanical similarity between this and the social problem, one 

observes the balance equation: 

7=' J= I  

= |;re-'« '-"[/>(7;_, )g(7; - 7;.,) - C]+ - 7;.,) 
y=/ 

The interpretation is similar; the left hand side includes the gain in the current 

rotation's stumpage value plus the discounted gain from price increases from deferring 

future harvests by one period plus the discounted benefit of deferring property taxes on 

ftiture rotations by one period. The right hand side represents the forgone investment 

income from not cutting plus the additional property tax associated with holding the stand 

for another period. 

Chang and others have shown that the imposition of a property tax under a fixed price 

regime will decrease the optimal rotation. Noting the convenient symmetry between the 

externality function and the property tax function it is readily apparent that a property tax 

mi will tend to change the harvest interval in the opposite direction to the externality. 

To find the appropriate pigouvian tax (here a sequence of subsidies) one equates the 

growth rate(s) of the stand at the optimal harvest interval(s) for the taxpaying landowner 

with the growth rate(s) of the stand for the socially optimal harvest interval. However, a 

fixed tax rate m will not produce the desired effect since the desired rotation correction is 

different for each harvest interval. 
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The correct method requires rotation specific taxes because the production problem is 

different in each rotation. In later rotations the price of output is larger relative to 

externalities and regeneration costs, so a different value of m[ is required to procure the 

socially optimal outcome. Unfortunately the tax sequence cannot be derived directly 

since it requires simultaneous solution for infinite distinct mi 

Noting that eventually the externalities and reforestation cost dwindle away to 

virtually zero, it is possible to derive an approximate tax schedule by backward recursion. 

Assume for simplicity of exposition that long term equilibrium arrives at Ti.i- Then the 

optimal tax for the corresponding rotation will be: 

and the tax for the current rotation will be: 

F(h)dh - FiJ,-T,_,) + m,„r fe"* P(T,)g(h)dh 

The expression does not readily simplify. Complexity will increase as the number of 

rotations to long run equilibrium increase. 

Yield taxes are imposed as a percentage of stumpage prices at the time of harvest. In 

the case of a sequence of yield taxes;;/, the land expectation value becomes: 

i.e-"'i(l-y,)P(.T,)g(,T,-T,_,)-C]-C 
l=\ 

with ith first order condition: 
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-re-''-a-y.)[P.(.T.)giT. -T,_,)-C] + 

e-''- {l-y,)[P'{T,)giT, + P{T,)g'{T, - ?;_,)] 

Following the standard procedure, one obtains after some manipulation the balance 

condition: 

7=' 

=t,o-y,y^'"'-"'''[i'(T,)ga, - 7;.,) - c] 
J=' 

Again the interpretation is familiar; the left hand side consisting of the periodic gain in 

stumpage volume plus discounted price gains on delayed ftiture harvests while the right 

hand side represents the opportunity costs of delaying the ftiture harvests. Observe that a 

yield tax is equivalent to a dovmward scaling of the price series and that due to the 

assumption of exponential price growth the effect is identical to moving backwards in 

calendar time. Noting the rotation pattern derived by Newman et al. one can conclusively 

state that the yield tax will lengthen rotations. 

Solving for the pigouvian tax again requires equating the rate of growth at harvest 

time for the private and social stands (note that it is physical volume growth not value 

growth here - this is what ensures that both stands are the same age). Once again we 

must deal with differential tax rates, assuming two periods to equilibrium: 

r f F{h)cih - FCT; - 7;_,) + y,^,rC 

;c 

and 
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rC 

Note the importance of reforestation costs in determining the optimal tax. In particular 

consider the case when C=0. When reforestation costs are zero then the yield tax is 

equivalent to an income tax and hence rotationally neutral. This suggests that a yield tax 

on net stumpage may be an unsatisfactory method to choose if the social planner's intent 

is to affect the rotation length. One possible solution would be to impose the tax on gross 

stumpage, however, this would penalize non-operators, who typically have higher harvest 

costs and would be politically difficult to impose. 

The final possibility is to impose a severance tax on the harvest volume at cutting 

time. Letting 5/ represent the tax rate, the land expectation value is: 

/=1 

with respective ith first order condition: 

-re-" [/; (z;)g(7; - 7-.,) - c -1,^(7-- 2;,,)]+ 

^"'•[PXT,)ga - z;.,) + P{.T,)g'(,T, - T,_,)-s,g\T, - T,_,)] 

-e-'-iPiT,,, - 7;) - - 2-)] = 0 

and the corresponding balance condition is: 

nT.)g\T, + P\T,)giT, 
j=» 

J-i 



67 

Interpretation is as above, with the last term reflecting the additional severance tax to be 

paid as a result waiting one more period. Noting that the tax balance is positive 

(assuming the table is adjusted less rapidly than timber prices), this means: 

« 

> t.re-''--'''[P{,T,)g(T, - T".,) - C] 
J=l 

SO the severance tax will lengthen rotations. The pigouvian tax is: 

rl-''\-' 'Fih)dh-FiT,-T,_,) + s,^,rg{T,^,-T,) 

g'(T,-T,_,) 

and the final tax is: 

The severance tax may be a more attractive alternative than the yield tax given the 

variability of the yield tax result with replanting cost. In practice the two taxes are very 

similar as stumpage values for ta.x purposes are often prescribed by the state tax collector. 

The effects of classification in terms of externality production can be understood in 

light of the preceding derivation. For unclassified stands the effect of the property ta.x 

may have been to shorten rotations, which would favour the production of game and 

nongame wildlife, but would generally decrease production of age increasing 

externalities. This effect would have been damped by several factors. First, entry costs 

and mill carrying costs act to bunch harvest dates of adjacent stands. Secondly, to the 

extent that capitalization is less than full, the rotational effect will be reduced. Finally. 
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after 1943 cutting regulations came into effect and the need for harvest permission may 

have delayed harvesting. 

For classified stands with zero reforestation costs, the optimal harvest interval would 

be the same as for timber production on state lands. However, after 1951 the state began 

to prepare tables of yield tax values, effectively converting the tax to a severance ta.x. 

While a severance tax does lengthen the optimal rotation, the effect of rising prices is to 

decrease the rotational effect. Nevertheless, the implied outcome is that classified 

properties may have been more sterile for wildlife production than unclassified stands, a 

results which carries over into the post-1971 tax system. 
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16. CONCLUSION 

The response of landowners to tax incentives is affected by the incidence of the tax. 

Projections of future harvests and social planning to achieve particular outcomes are 

dependent on the burden of the tax being partially borne by the landowner. Previous 

empirical studies in forestry have concentrated on comparing the ratio of assessed to 

appraised values. State supported studies to determine the optimal taxation regime have 

depended on simulations to provide policy prescriptions. The objective of this study was 

to construct a test of the tax capitalization hypothesis which did not depend on the 

calculation of future harvest or present site value. Using plot level data from the first 

third of the century, when concern with tax effects were at its peak, a model of tax 

selection was estimated for private standowners. This approach is novel in that it is the 

first since the Forest Taxation Inquiry conducted during the 1920s to make use of 

individual stand level data. 

The results suggest that taxes are a material factor in determining landowner 

behaviour. This implies that tax progammes designed to take advantage of the deferred 

yield nature of forestry may be effective and that states desiring to encourage or 

discourage timber related activities may be able to use tax policy to achieve the desired 

results. 
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APPENDIX A: CLASSIFICATION IN MASON COUNTY 

Nearly one fourth of the land classified was located in Mason County. Virtually all of 

the classified land, along with much of the timber land was (is) owned by the Simpson 

Logging Company. Except for the northwest comer the land is mostly level and 

correspondingly easy to log. Combined with its proximity to Puget Sound this made it an 

early target for logging, by the time of the 1909 cruise most of the standing timber was 

second growth. Stand volumes of unknown immature age make for poor proxies for site 

quality. 

A more serious complication arises firom the Sustained-Yield Forest Management Act 

of 1944. which authorized creation of units jointly managed by the Forest Service and 

timber operators. Federal timber within the unit was reserved for sale to the cooperating 

firm at appraised value without competitive bidding. Only one unit was ever created, the 

Shelton Sustained-Yield Unit, comprised of Forest Service and Simpson Logging 

Company lands. 

Though Simpson classified few of its lands initially, begirming in 1944 it began to 

classify most of its cutover lands. Sustained yield in Forest Service terms means 

maximum undiscounted average yield, which requires holding timber until the maximum 

of the cumulative mean annual increment. This provides for a rotation of approximately 

90 years, considerably longer than that which would be chosen under a Fisher or 

Faustman approach. 



Faced with such a constraint, tax capitalization suggests that the yield tax will be more 

attractive, for as the harvest horizon lengthens, the burden of property taxation becomes 

more severe. 

There is yet another complicating factor. Mason County claims to be the "Christmas 

tree capital of the world" and much of the Simpson property is harvested (commercially 

thinned) for Christmas trees. Three boxes - half of the Yield Tax records in the State 

Archives - relate to this activity. On lands which are not classified, there is no way to 

determine if the Christmas trees had already been harvested; their presence or absence 

affects the land expectation value. 

Classified lands retained their tax status after timberlands were generally made subject 

to yield tax in 1971. After a transitional period, yield tax on timber was assessed at five 

percent, considerably less than the twelve and a half percent on reforestation lands. In 

1981. Simpson acquired an unlikely lobbyist in the form of Charles Hodde. Director of 

the Department of Revenue, who suggested to the Chairman of the Legislative Budget 

Committee that owners of reforestation land be given relief This was refused, the Mason 

interest being told "a deal's a deal""*®. The following legislative session brought the 

Democrats to power and put a Seattle liberal in charge of the budget. Simpson got their 

relief and some employment tax credits to boot. 

^ Personal communication, David Hasnngs. 
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APPENDIX B: APOCRYPHAL CLASSIFICATIONS 

There were differences between the State Forest Board records of classification and 

the Cowlitz County Assessor's records. In the cases of Eugene Adair and Paul Hudson, 

who entered a quarter section each, the parcels were sold to Weyerhaeuser shortly 

thereafter and it is possible the Assessor assumed the descriptions were in error since the 

names on the roll did not match the names on the order. 

Roy Nesbit classified 760 acres per the Board in 1932; Paul Schuff and Gus Johnson 

classified lands in 1934. None had the classifications entered in the Rolls until after 

1950, here it is most likely that attempts to pay yield tax led to correction of the county 

records. Correspondence with the descendants of the above produced no replies. The 

remaining apocryphal properties were entered by W.E. Kalmbach and the reason for their 

nonappearance in the county Roll cannot be readily explained. 

There were a total of eight classified forties from the above which otherwise met the 

criteria for inclusion in the sample. Most of the individual owners classified stands which 

had been burned over subsequent to the initial harvest. In the case of Roy Nesbit, bills of 

sale in the Auditor's records suggest abandoned agricultural activity. Properties retained 

and classified by the Northem Pacific were more similar to those of the individual owners 

than those classified by Long-Bell or Weyerhaeuser. 

The only declassification occurred with the Charles R. McCormick parcels, which 

drop firom the Rolls after 1942. This was the same year in which Puget Mill Company 

(which foreclosed McCormick, acquiring the steamship fleet as well) was merged into 
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Pope and Talbot. The properties may have been declassified voluntarily and the tax paid 

retroactively, though it is more likely the declassification occurred in error. 

There were a few Long-Bell and Weyerhaeuser classified properties which were not 

entered in the Rolls at the time of classification. All were subsequently entered. 
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APPENDIX C: ECONOMETRIC RESULTS 

The following pages contain the the tables listed below: 

Table 1: Variable Definitions and Summary Statistics 
Table 2: Simple Correlations 
Table 3: Parameter Estimates for All Stands 
Table 4: Stands Cut Prior to 1932 
Table 5: Pre-1932 Stands plus Late Classifiers 
Table 6: Parameter Estimates for All Fire Protected Stands 
Table 7: Fire Protected Stands Cut Prior to 1932 
Table 8: Fire Protected Pre-1932 Stands plus Late Classifiers 
Figure I: Classification Status as of 1938 
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Table 1: Variable Definitions and Summary Statistics 

Variable Definition Mean Std Dev Minimum Maximum 
Classify 1 if classified for yield 

tax under 
Reforestation Act, 0 
otherwise 

.3174 .4655 

Cedar Cedar volume, original 
stand 

76.5830 131.4443 0.00 1800.00 

Volume Timber volume of 
original stand 

1630.9394 932.1311 400.00 6220.00 

Tax Rate 1931 tax rate, in mills 49.8089 4.7337 35.70 57.95 
Assessed Assessed value, 1931 

tax roll 
72.2066 27.0042 45.00 240.00 

Fire Prot. 1 if subject to fire 
patrol tax or WFFA 
member, 0 otherwise 

.8913 .3114 

Clear Number of forties in 
section with clearing 

.5430 1.6072 0.00 15.00 

Operator 1 if logging operator, 0 
if nonoperator 

.8875 .3156 

Age Age of reproduction 
timber stand 

13.4132 9.3677 0.00 30.00 

Tier I if in lowest 
assessment tier, 0 
otherwise 

.4024 .4905 

Low 1 if original cruise for 
poorly stocked stand, 0 
otherwise 

.3096 .4624 

N 2952 



Table 2: Simple Correlations 

Class Cedar Volume Tax Assess Fire P Clear Oper Age Tier Low 
Class 1.000 
Cedar -.039 1.000 
Volume -.063 .162 1.000 
Tax .188 -.017 .124 1.000 
Assess .288 -.045 -.330 -.098 1.000 
Fire Prot .235 .054 .005 .079 -.166 1.000 
Clear -.152 -.058 -.150 -.068 .409 -.153 1.000 
Operator .229 .091 .060 .283 -.143 . 478 -.213 1.000 
Age .554 -.069 -.053 -.262 .222 -.259 .183 -.387 1.000 
Tier .209 -.008 .250 .089 -.458 .107 -.153 .121 -.119 1.000 
Low -.006 -.155 -.659 -.121 .283 -.018 .122 -.039 .060 -.182 1.000 
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Table 3: Logit Model of Binary Choice: Parameter Estimates for All Stands 

Parameter Estimate 
Standard Error 

t-value 

Marginal Effect 

Cedar -.0011 -.0001 
.0004 
-2.51 

Volume -.0008 -.0001 
.0001 

-10.07 
Tax Rate .0066 .0008 

.0108 
0.61 

Assessment -.0363 -.0043 
.0035 

-10.07 
Fire Protection 4.1528 .4912 

.7144 
5.81 

Clear -.0432 -.0051 
.0533 
-0.81 

Operator .5185 .0613 
.4463 

1.16 
Age -.1904 -.0225 

.0088 
-21.55 

Tier .5455 .0645 
.1234 
4.42 

Low -.1183 -.0140 
.1568 
-0.75 

N = 2952 Number of Correct Predictions = 2426 
Pseudo R" = .456 
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Table 4: Logit Model of Binary Choice: Stands cut prior to 1932 

Parameter Estimate 
Standard Error 

t-value 

Marginal Effect 

Cedar -.0035 -.0037 
.0006 
-5.88 

Volume -.0005 -.0001 
.0001 
-6.01 

Tax Rate .0332 .0035 
.0109 
3.05 

Assessment -.0471 -.0050 
.0040 

-11.79 
Fire Protection 3.1367 .3370 

.5416 
5.79 

Clear .0487 .0052 
.0511 

0.95 
Operator .4137 .0444 

.3885 
1.06 

Age -.2277 -.0245 
.0118 

-19.27 
Tier .7635 .0820 

.1536 
4.96 

Low -.1580 -.0170 
.1740 
-0.91 

N=2363, Number of Correct Predictions = 2016 
Pseudo R" = .492 
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Table 5: Logit Model of Binary Choice: Pre-1932 Stands plus late classifiers 

Parameter Estimate 
Standard Error 

t-value 

Marginal Effect 

Cedar -.0015 -.0001 
.0005 
-2.93 

Volume -.0007 -.0001 
.0001 
-7.80 

Tax Rate .0584 .0052 
.0116 
5.05 

Assessment -.0471 -.0042 
.0041 

-11.44 
Fire Protection 3.3623 .3039 

.6539 
5.14 

Clear -.0211 -.0019 
.0559 
-0.38 

Operator .2093 .0189 
.4291 
0.48 

Age -.2486 -.0223 
.0105 

-23.56 
Tier .7376 .0067 

.1511 
4.88 

Low -.0584 -.0053 
.1777 
-0.33 

N=2733, Number of correct predictions = 2391 
Pseudo R" = .612 
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Table 6: Logit Model of Binary Choice: Parameter Estimates for All Fire Protected 
Stands 

Parameter Estimate 
Standard Error 

t-value 

Marginal Effect 

Cedar -.0084 -.0001 
.0045 
-1.86 

Volume -.0068 -.0001 
.0008 
-8.81 

Tax Rate .0753 .0102 
.0055 
13.78 

Assessment -.0253 -.0034 
.0031 
-8.09 

Clear -.0829 -.0112 
.0541 
-1.53 

Age -.1810 -.0244 
.0087 

-20.90 
Tier .6538 .0883 

.1204 
5.43 

Low .0655 .0088 
.1526 
0.43 

N=2631, Number of correct predictions = 2122 
Pseudo R" = .420 
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Table 7: Logit Model of Binary Choice: Parameter Estimates for Fire Protected Stands 
cut prior to 1932 

Parameter Estimate 
Standard Error 

t-value 

Marginal Effect 

Cedar -.0315 -.0003 
.0059 
-5.39 

Volume -.0045 -.0001 
.0009 
-5.24 

Tax Rate .0882 .0108 
.0068 
12.93 

Assessment -.0410 -.0005 
.0038 

-10.77 
Clear .0379 .0046 

.0512 
-0.74 

Age -.2148 -.0263 
.0115 

-18.62 
Tier .8753 .1072 

.1512 
5.78 

Low -.0005 -.0001 
.1732 
-0.00 

N=2060, Number of correct predictions = 1727 
Pseudo R~ = .467 
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Table 8: Logit Model of Binary Choice: Parameter Estimates for Fire Protected Stands 
cut prior to 1932 plus late classifiers 

Parameter Estimate Marginal Effect 
Standard Error 

t-value 
Cedar -.0123 

.0049 
-2.48 

-.0001 

Volume -.0060 
.0009 
-6.72 

-.0001 

Tax Rate .1118 
.0069 
16.14 

.0114 

Assessment -.0390 
.0037 

-10.56 

-.0040 

Clear -.0441 
.0563 
-0.78 

-.0045 

Age -.2427 
.0105 

-23.07 

-.0247 

Tier .8220 
.1487 
5.52 

.0839 

Low .0851 
.1761 

0.48 

.0086 

N=2430, Number of correct predictions = 2097 
Pseudo R- = .589 



Figure 1: Stand Classification Status as of 1938: Number of forties by date of cut and classification status 
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