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INSTABILITY IN FORESTRY AND FORESTRY COMMUNITIES 

by Peter Berck, Diana Burton, George Goldman, and Jacqueline Geogheganl 

Employment and output stability in timber indusmes has always been an objective 

of the National Forest System. It appears in the Organic Administration Act of 1897 which 

established the National Forest System (Waggener, 1977, p. 710). The Pinchot Letter of 

1905 written by the first chief of the Forest Service, Gifford Pinchot, sets forth a priority 

of consideration for the local dominant industry (Schallau and Alston, 1987). The 

Sustained-Yield Forest Management Act of 1944 clearly states forest policy objectives by 

beginning, "In order to promote the stability of forest industries, of employment, of 

communities, and of taxable forest wealth, through continuous supplies of timber. . . ." 

(Waggener, 1977, p. 711). This stability objective is reflected in the sustained yield 

mandate of the Multiple-Use Sustained Yield Act of 1960, the long-range planning and 

nondeclining flow provisions of the Forest, the Rangeland Renewable Resources Planning 

Act of 1974 and the National Forest Management Act of 1976, respectively. These laws 

and their surrounding administrative policies reflect the extreme dependence of 

communities on the timber industry (Belzer and Kroll, 1986, p. 18)= 

Given the attention to instability of forest dependent communities, it is natural to 

ask what is special about these communities. The second section of this paper examines 

the meaning of instability. It distinguishes growth or decline from economic fluctuation. 

The third section presents measures of instability for many indusmes in Oregon, a state 

heavily dependent upon the timber industry. From these estimates one can judge whether 

the timber industry really has less employment stability than other indusiries. That is a 

different question from why the community has more or less employment instability than 

other types of communities. 



Studies in the literature concerning the problem of employment and community 

stability have been largely economic multiplier models or economic base models. In such 

models, a change in the. timber industxy employment affects total community employment 

directly and also through its impact on the employment in supporting industries (Kroll, 

1984, Perloff, er al., 1960; Perloff and Wingo, 1961). Economic multipliers can be 

calculated from the smctnral equations (e.g., Connaughton and McKillop, 1979). For 

instance, input-output models have been used to construct multipliers resulting from shifts 

in demand for timber products (Connaughton and McKillop, 1979) and from shifts in the 

supply of timber (Schallau and Maki, 1983). They have also been used to assess the 

impact of different types of pulp mills on a community (Carroll and Milne, 1982). The 

Forest Service has done extensive research to assess th, economic efficiency and to 

determine the impact of cut decisions (e.g., Schallau and Polzin, 1983; Forest Service, 

1982). A recent study by Connaughton, Polzin, and Schallau (1985) demonstrates that the 

traditionat unidirectional approach of most input-output and economic base models misses 

important feedback from other sectors to the timber sector. Enlarging an input-output study 

to include such feedbacks creates a Social Accounting Mamx (SAM) which is the approach 

taken in the third section of this paper. From a SAM one can determine how variance in the 

demand for a particular economic activity leads to variance in the level of overall output. 

We use the SAM framework to make estimates of how variable output would be in 

Humboldt County, California, a very timber dependent community, if it were dependent 

upon auto production or a diversified basket of the gross national product rather than upon 

timber. The model allows us to separate the effects of being a small, isolated county with 

an open economy from the effects of being dependent upon timber, per se. 

Stabiiity 

For community stability to make sense as a concept, it must he separated from 

community economic development. Consider the case of the United States, whose GNP 



growth rate is about 3%. If GNP grew at exactly 3% every year, it would not be described 

as unstable. Yet, a series with a 3% growth rate for 20 years has a coefficient of variation 

(CVts tandard  deviation divided by mean-of  almost 20%, quite a large value. The 

instability is the "cycles" and fluctuations around these growth rates. By the same token, 

there is just as little sense in describing a sector whose employment shrinks at a constant 

.I% per year as an unstable sector. These are not matters of stability, these are logically 

matters of growth or development, or the lack of it. 

Income and employment in forestv dependent communities depend upon both 

demand conditions and the resource base. Demand for wood products varies across the 

business cycle, giving rise to instability in income. In the Pacific Northwest, including 

nonhern California, the resource base is declining: the region is shifting fiom an old- 

growth to a second-growth economy. This secular trend, reinforced by technical progress, 

leads to the decline of some forest dependent communities. To those living in a forest 

dependent community, it matters quite a bit whether the mill closes because there is not any 

more timber or there is not any more demand. Downturns in demand are usually reversed: 

they are transitory and not permanent. Depletion of the resource base, or technical progress 

in milling, is more permanent. More generally, changes that are expected to last are 

logically matters of growth or development or the lack of it. Changes that are not expected 

to last are the problem of ~tability.~. While there are many possible definitions of stability, 

each of them separates the growth (or decay) process from some fluctuation around it. 

There are three major ways of examining stability. The first is structural equations. 

Output (or employment) is modeled as depending upon a set of variables, some of which 

themselves are random and some of which have trends. This gives a decomposition of 

changes in output into those attributable to permanent and transitory factors. Structural 

equations do not explan the trends or cycles in the underlying variables, so the other two 

methods are then relied upon. The second method is regression (or smoothing) on tlme. 

Output (or employment) is simply regressed (or smoothed) on time. The residuals are an 



estimate of what is transitory. The t h i i  method is the removal of the stochastic trend. It is 

the method of Beveridge and Nelson (1981) and is a logical extension of the second 

method to the case where trend is taken to be a random walk. We now discuss each 

method in turn. 

The structural method requires an econometric model of the sector under 

consideration. For the old-growth redwood stumpage sector of the Northern California 

coast, Berck and Bentley(1989) estimated a reduced forn~ model that would serve that 

purpose. They found that the redwood stumpage inventory elasticity of harvest was .5. 

Thus the rapid depletion of the old-growth resource causes a similarly rapid deterioration in 

output, and for that matter, employment. This process has some variation to it, mostly as a 

result of the establishment of new pitks, but most of the variability in output is accounted 

for by a different set of variables. In the same study, the housing start elasticity of output 

was .3 and the addition and maintenance elasticity of output was .4. Thus a general 1% 

increase in the level of housing activity results in a .7% increase in redwood output. 

Housing activity varies between 1 and 2 million starts within a couple of years, so this is 

truly a great source of variation in output. 

While this structural description is useful in understanding why one should see both 

trend and cycle in forest related employment and output, it does not solve the problem of 

trend and cycle. It merely pushes it back to the problem of what is trend and what is cycle 

in forest inventory and housing. It still leaves the problem of what can reasonably be 

expected to perszst, called trend, and what should wash out in the long run, called cycle. 

The simplest way to separate trend from what is transitory (cycle and noise) is to 

regresy the series on a function of time. This is a deterministic trend model. The residuals 

from the regresszon are taken as the transitory component-they comprise the cycle and 

they also comprise any random vanation about the cycle. The logic is that the trend tracks 

the long tern1 processes while the residuals track the shorter term fluctuations. The 

res~duals represent changes in economic activity that are not expected to persist, so they are 



a measure of the stability of the economic activity. The CV is the summary statistic we use 

to measure stability. 

In this study we used both simple regression on time and time squared and Lowess 

(Cleveland, 1979)( a consistent form of nonparamemc regression) for estimating the trend. 

The more flexible the regression surface, the smaller the apparent transitory elements, 

which is to say the smaller the instability. 

The last method is that of Beveridge and Nelson(l981) which has the advantage of 

a firm logical base, if not uniqueness. These authors reason that the level of activity can he 

decomposed into a permanent and transitory component. The permanent component 

consists of the current level of the variable, z(t), plus a cyclic component c(t). Assume the 

process z naturally grows at a deterministic rate, m, p l ~ ~  some stochastic rate. Define c as 

the k period ahead forecast, z(t+k I t) less z(t) less the deterministic growth, k m, for 

suitably large k. The cycle is how much the series will rise or fall because of past 

stochastic events; it is how much the series would change if there were no further growth 

of either the stochastic or deterministic kind. While this is an appealing definition of cycle 

devoid of the rank empiricism of regression on time, it depends upon a particular 

decomposition of the underlying time series. Since there are many such decompositions, it 

is not the only way to get a stochastic trend model. 

To examine the stability of the forestry sector, we will take recent employment data 

for the state of Oregon. We have used total annual forestry employment for the state of 

Oregon for 1947 to 1987 to estimate the cyclical component. Actual employment was on 

the order of 70-90 thousand employees. Figure 1 is both the actual and Lowess predicted 

plot of employment on time. 

The residuals of this regression are the solid dots in Figure 2. On this basis, the 

dlfference between the top and bottom of the cycle can be close to 20% of employment. 

These are not trivial fluctuations. For companson, the residual standard error from 
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regression on a constant was 5.8, on a time trend was 5.6, and the residual standard error 

from Lowess was 5.3. Using the more complicated technique reduces the estimate of 

instability by 10%. 

The Beveridge and Nelson method is much more difficult to accomplish. The 

series is first fit to an ARIMA model. A single differencing reduced the log of series to 

stationarity. ARIMA (2,1,2) with a constant was selected based upon the auto correlations 

and partial autocorrelations. None of the residual autocorrelations approached two standard 

errors in size, and the Box-Pierce-Ljung portmanteau test statistics at 12 and 24 lags were 

satisfactory. (P= .7 and .9). The additional coefficients were not significant in either a 

(3,1,2) or (2,1,3) model. Thus the model seemed adequate. The coefficient estimates and 

their standard error* are in Table 1. 

The open dots in Figure 2 are the Beveridge and Nelson method estimates of the 

cyclical component of employment. They are remarkably similar to the Lowess residuals. 

In summary, both the Beveridge and Nelson and the deterministic trend models 

provide plausible models of cyclic behavior. In both definitions, stability refers to only 

part of the variation in the series; the other part is attributed to trend. In the case examined, 

the answers from these two models are not much different. For the remainder of the paper 

we will stick with the simpler definition of transitory-the residuals from a regression and 

quantify instability as the CV of these residuals. 

Comparing the Stability of Sectors: The Oregon Case 

Oregon is generally regarded as a state in which forestry and forest products 

constitute a relatively large and important part of the economy. In addition to government 

employment in the national forests, roughly 38 % of private employment in Oregon is in 

the lumber, wood products, and paper sectors with several counties more than 70% 

dependent on lumber (Lettman, 1988). The national forests cover 47% of the commercial 



Table I 
ARIMA ESTIMATES 

AR( 1) 
AR( 2) 
MA( If 
MA( 2) 
CONSTANT 

PARAMETER 
ESTIMATES STD ERROR T-STATISTIC 

-0.134 0.164 -0.82 
0.316 0.164 1.925 

-0.019 0.05 -0.377 
0.95 0.044 21.39 

-0.002 0.002 -0.93 



timberland in Oregon (Brodie, McMahon, and Gaveiis, 1978), and the users of timber got 

about 43% of their logs from national forests in 1987 (Nokes, 1987). 

Monthly and annual data on those nonpublic sector jobs covered by state 

unemployment insurance were analyzed for the years 1947 through 1987. The data were 

detailed at the two digit Standard Industrial Classification (SIC) code level, allowing the 

forestry and wood products industries to he analyzed separately. The database covers all 

but a small number of those employed in Oregon; the notable exclusions from these counts 

are government employment and self-employed entrepreneurs. 

Statistics on the raw monthly data for selected groups of SIC codes are presented in 

Table 2. The third column of Table 2 displays the coefficient of variation for each 

employment category which measures the amount of variation, or stability, in the series. 

The highest coefficient by far is for agriculture and fisheries, where the standard deviation 

of the series about 1.5 times the mean. The smallest variation is in textiles and apparel 

manufacturing, suggesting relatively stable employment over the period of study. Overall 

forestry has a surprisingly low coefficient of variation for an indusuy which is generally 

thought to have large variations in employment. 

The consideration of the employment stability of an industry, over such a long time, 

should take into account long-term trends which may affect employment due to long-term 

changes in demand, technology, or resource availability. Therefore, each series was 

detrended and deseasonalized using a regression on a constant, eleven monthly dummys, a 

time trend, and a squared time trend. The R-squared indicates the amount of variability in 

each series explained by the constant, dummys, and trends. The regression results, for 

some main aggregates, are presented in Table 3. For all of the main aggregates except 

forestry, most of the variation is explained by these variables. The Durbin Watson 

statistics show that all of these regressions have highly autocorrelated residuals. It is the 

autocorrelation of these residuals that give the residual series its cyclic shape. From the 

regression coefficients and t-statistics, one can see that the dummy variables for month are 



Table 2 
Summary Statistics for Oregon Employment 

Standard Std. Deviation 
Industry Mean Deviation /Mean 

(000) (000) 

Forestry 
Forests 
Lumber 

Manufacturing 
Equip., Instrs. 
Food 
Metals 
Paper 
Printing 
Petroleum, Chemicals 
Textiles, Apparel 
Other 

Nonmanufacturing 
Services 
Finance 
Retail 
Wholesale 
Transportation and 

Utilities 
Construction 
Mining 
Agriculture 

and Fisheries 

NonForestry 
(Manufacturing plus 
Nonmanufacturing) 455.9 196.4 0.431 

Total Covered 
Employment 



Table 3 

Regression of Employment. Monthly Data 

Variable Coef. t - s  t a t  Coef. Manu- t - s  t a t  Coef. Nonmanu- t - s  t a t  
Forestry facturinq facturing 

CONSTANT 
TREND 
TRENrn  
CEC 
NOV 
m 
SEP 
AUG 
JUL 
JUN 
MAY 
APR 
MAR 
FEB 
R-square 
Durbin Watson 



important and for all but forestry, so are the time variables, either time or time squared or 

both. Forestry is the exceptional case, most particularly the lumber sector. 

Overall, variation in foresrry employment is explained very little by a constant and 

trends. However, the two components of this category have very different results for this 

regression. Covered private employment of foresters is largely explained by a constant, a 

negative trend, and a positive trend-squared. These coefficients are all highly significant. 

A negative trend for the overall foreshy category was expected in view of technology 

changes and the depletion of private forestlands over the years. On the other hand, lumber 

employment is explained relatively little by the trends, though the constant is highly 

significant. 

The detrending process has decreased the variation in all of t h ~  series, but a good 

amount of variation still remains in construction, mining, and agriculture and fisheries, 

which are typically seasonal industries. Compared to other categories, foreshy is not 

markedly more variable. 

The residuals of the data series are then composed of detrended, deseasonalized 

values which represent the remaining variability of the employment. It is the stability of 

these numbers that can be appropriately discussed in terms of the stability which can be 

addressed by relatively short-term public policy. The statistics for these data are presented > 

in Table 4. The means of the detrended, deseasonalized series are zero, and a residual 

variation coefficient-standard deviation of the residuals divided by the original mean-is 

employed. 

Table 4 shows that there is nothing very special about employment in forestry. The 

CV for forestry is not meaningfully above that of manufacturing as a whole. The extractive 

sector (forests), which is small compared to the lumber sector, has a CV half of agriculture 

and fisheries but higherthan any other sector in our study. The combined CV of the 

lumber and forests sectors, however, ranks in the middle of the sectors studied. 

Construction, mining, agriculture, metals, and equipment all hrtve a much higher CV. The 



Table 4 

Coefficient of Residual Coefficient 
Industry Variation R-Sqaured of Variation 

Forestry 
Forests 
Lumber 

Manufacturing 
Equip., lnstrs 
Food 
Metals 
Paper 
Printing 
Petroleum, Chemicals 
Textiles,Apparel 
Other 

Nonmanufacturing 
Services 
Finance 
Retail 
Wholesale 
Transportation, Utilities 
Construction 
Mining 
Agriculture, Fisheries 

Total NonForestry 
(Manufacturing plus 
Nonmanufacturing) 0.431 0.970 

Total Covered 
Employment 



proper conclusion is that there is nothing very different about the occupation of forestry. It 

is not more plagued by economic fluctuations than other sectors in the economy. What is 

different about forestry is the extreme reliance of communities upon the forest industry 

(Belzer and Kroll, 1984). The next section uses a SAM to examine that reliance. 

Community Instability: A Social Accounting Matrix Analysis 

To compare forestry with other (hypothetical) dominant sectors in a "one industry" 

area, we examine the case of Humboldt county. We have taken an extended input-output 

(1-0) model for Humboldt County (Dean er. nl., 1973) and recast it in the SAM 

framework This SAM expresses the economic activity of 1969 as a function of exogenous 

dem;nd for the county products. We use the model to find the implied instability in the 

county's value added and production as a function of the instability in the demand for its 

products. Also, we compare the existing instability with the instability that would result 

from several hypothetical alternatives. 

A SAM (Pyatt and Round, 1985, or Pyatt and Thorbecke, 1976) has all the 

elements for a small, linear, fixed price, general equilibrium model of a very open 

economy. The enmes in Table 5 are all the production, transfer, and consumption flows, 

in thousands of dollars, for Humboldt County in 1969 The entry in the ith row and jth 

column is a sale or transfer from sector (or institution) i to sector (or institution) j. Equally 

well it is a purchase by j from i. The upper left hand corner (28 columns by 28 rows) of 

the SAM is the transactions v~ble, an unnormalized Leontief 1-0 modef. For sector 

purchases, read down each column, and for sector sales read across each row. For 

instance, forestry (the first column) purchases $23,000 from the logging sector and sells 

$31,357,000 to the sawmill sector. Below the 1-0 are rows representing the factors of 

production, labor and capital, institutions, households, government, and corporations so 

that numbers in these rows represent payments to these agents. For instance, forestry pays 

$5,377.000 to labor. To the right of the 1-0 matrix arc the added columns representing 
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factors of production and institutions, so that numbers in these columns represent the flow 

of goods and services to these sectors. For instance, labor pays households 

$247,751,000. In turn, households purchase goods from most other sectors (including 

$2,916,000 of other wood products). The penultimate column of the SAM is sales to the 

rest of the world, the county's net exports. These exports, also called final demand (FD), 

are taken as exogenous to the county and determined mostly by macro-economic 

conditions. In the experiments below we simply replace FD with the value exports would 

have in various years and under various circumstances, and we recalculate the table. 

These experiments were carried out on a multiplier version of the SAM which is 

explicitly written as an equilibrium system. To get this representation of our model there 

were several steps. First consider the first 33 columns and rows of Table 5 which are the 

whole of the SAM excluding the rest of the world and row and column totals. Divide each 

of these elements by its respective column total and call the result A. It is a matrix whose i, 

j'h element gives the percent of the jth sectors payments made to the ith sector. Let TP be 

the (33) vector of the total payments. TS be the (33) vector of total sales and FD be the (33) 

vector of the final demands (labeled rest of world). Then 

A -TP + FD = TS. 

Since total sales and payments are the same, 

A - T P + F D = T P  

which can be solved in terms of the multiplier nratrix, @A)-', for the muitiplier equation: 

TP = (1-A)-' . FD. 



This equation gives the total payments vector as a function of the final demands. Our 

concern is with the payments to institutions within the county, most particularly to 

households. We have made the assumption that corporate profits all are taken out of the 

county, which is equivalent to saying that ownership of the timber companies is mostly 

from outside the county, which is true. Thus, we are interested in the 32"d element of TP, 

payments to households. Let e be a vector with zeros everywhere except the 32nd element, 

which is one. Local income in year t, Lt, is then a function of demand in year t given by 

By collecting a series of observations on FDt, it is a simple matter to construct a 

series of local payments Ll and calculate their CV or display their histograms. The major 

sectors in this economy are the foresny sectors, and we constructed EDt for these sectors 

as follows. We collected time series data (1959-1985) on county foresay employment and 

assumed that the variance in demand and employment were nearly the same. Sullivan 

(1988, p. 4 3 )  shows, for the state of California, that the relation between sales and 

employment is more like .9, which seems close enough for our purposes. We scaled the 

employment series so that its mean was the same as forestry sales in 1969. Then we 

smoothed the series and saved the residuals from the smooth. These residuals, our 

estimate of the variation in (the six) forestry demands, were added to the 1969 value of 

forestry demand to produce the section of the time series FDt relating to the forestry 

sectors. Manufacturing was treated similarly. For agriculture and fisheries, actual output 

figures were used and the same procedure was followed. This procedure yields Lt, and 

from there it was a simple matter to compute its CV, which by construction, its mean was 

exactly its 1969 value. Another way to reach the same result is to take the variance of the 

expression for household income. Let V be the variance operator, so V(FD) is the variance 

covariance mamx of final demands, then 



The formula shows that the variance in household incomes depends upon the covariances 

of the various final demands. Thus, adding an activity to Humboldt County that is well 

correlated with forestry will do little to reduce the CV of activity. This way of thinking 

about the problem is akin to portfolio theory, although previous practitioners do not 

recognize the role of the SAM multiplier. We shall not follow this approach further here. 

We compare the instability in household payments caused by the actual instability, 

mostly caused in the forestry sectors, to several hypothetical cases. Our first counterfactual 

is that Humboldt County is dependent upon a (properly scaled) automobile sector rather 

than forestry. That is, we replace the stochastic elements in FDt with elements that mirror 

the smoothed residuals of automobile production in the United States, rather than forestry 

in Humboldt County. For the second case, we examine a dominant industry with the same 

stochastic element as one-half of forestry and one-half automobile. It gives an example of 

the power of diversification. Finally, we consider the maximum diversification possible- 

an export sector which mirrors the national GNP in stability characteristics. To preserve 

the covariance structure of V(FD), twenty-seven years worth of data from Humboldt 

County of the three sectors: fish, dairy, and "other indusmes" are contained in all the 

counterfactuals. 

The coefficient of variation in the forestry case (.056) is less than the coefficient of 

variation in the auto case (.080) and less than the coefficient of variation in the one-half 

autos and one-half forestry case t.055) and slightly more than the coefficient of variation 

(.037) in the GNP-like industry case. Thus, the forestry case has less instability than the 

automobile case and the one-half auto and one-half forestry case and only slightly more 

instability than the GNP-like case. 

Should a local industry which is one-half forestq and one-half autos reduce the 

variability of total payments of the local economy? If the two industries were counter 



cyclical, then this kind of diversification should produce a smoother economy with less 

instability. As it happens, we can see from the results that the one-half foresqv and one- 

half auto economy lies in between the auto economy and the forestry economy, as might he 

expected if the correlation between them is small. 

An economy based on forestry has the hazard of being based on one industry, but 

may be no worse off than other communities based on one industry, in terms of the 

stability in total payments based on the business cycle. Certainly, the forestry industry has 

been in decline since the 1960's, and this decline has had disastrous consequences for 

communities. However, as mentioned above, that is not the issue we are looking at here. 

As might be expected, the GNP-like economy has the lowest instability of any of 

the experiments. This is not very surprising. The somewhat surprising result is that the 

forestry-based local economy is not that much worse off than the GNP-like economy, as 

far as the instability in total payments is concerned. Having demand follow the stochastic 

elements of GNP rather than forestry reduces CV by only 16%. This is partially because 

export sectors (such as forestry) with high leakage to the outside world are insulated from 

the full effects of the instability of the outside world by this leakage. This has very 

interesting and ironic implications as Far as community development and local economic 

development strategy is concerned. For some time rural communities in decline have been 

told to look for import substitution andlor low leakage activities for economic development 

purposes. Our GNP-based experiment is an extreme example of such a policy. However, 

this experiment does not capture the full consequences of diversification. An import 

substitution policy necessarily has lower leakages to the rest of the economy. Lower 

leakages mean higher multipliers, and stability varies as the square of the multiplier. Thus, 

our estimate that CV can be reduced by 16% by full diversification is certainly an upper 

bound of what can be accomplished by full diversification. 

The other strategy for rural development has been diversification (Belzer and 

Kroll). As we have seen with our one-half forestry and one-half auto economy 



experiment, this strategy does not necessarily lead to less instability than the forestry 

economy. If the "diversified" new activities respond to movements in the national GNP in 

the same way as the forestry sectors or are simply highly variable in and of themselves, this 

diversification may actually increase the instability problem. 

Conclusion 

Humboldt County has two and a half times the employment CV of the state of 

California, yet forestry is not to blame. Forestry does not have a much different CV from 

many other manufacturing industries. Under these circumstances, the case for special 

treatment from Washington is hard to make. 

Diversification is often touted as the solution to the instability problem. Our 

experiments show that a small amount of diversification could easily exacerbate the 

instability problem. There are industries, such as Victor Welding, owned by Pacific 

Lamber, whose demand varies in a counter cyclical fashion; but the nature of their business 

precludes an isolated location. Tourism, and more generally services, are usually 

advocated and they are stabilizing, though we have not investigated these alternatives in 

detail. Again, remote location is a problem. Single manufacturing plants, like the Hewlett 

Packard plant in Corvallis or Roseville, are possible; but they look much like the auto 

experiment in effect. The full diversification experiment gives the limits of this sort of 

strategy, at best a 16% reduction in CV. 



Footnotes 

'Associate Professor, Graduate Student, Specialist-Cooperative Extension, and 

Graduate Student, all at the Department of Agricultural and Resource Economics, 

University of California at Berkeley. We would like to thank H. Alan Love and Vijay 

Pradhan for comments; all remaining errors are our responsibility. This is Department of 

Agricultural and Resource Economics Working Paper No. 512. 

=Other relevant literature includes a study concluding that employment in a timber- 

dependent town is more unstable than a large diversified town relatively and in absolute 

numbers (Byron, 1979). Stevens (1979) claims that a better understanding of the nature of 

wood products employment iJ needed to account for those peripheral workers who also 

work in other industries. Rufolo, Strathman, and Bronfman (1988): Stere, Hopps, and 

Lettman (1980); Schallau, Olson, and Maki (1988); Olson and Schallau (1988) all have 

analyzed community stability with respect to timber-dependent regions and most 

recommend consideration of policy actions to alleviate the changes in employment which 

are observed or modeled. 

31n macro-economics the same dichotomy is often made, but see James Stock and 

Mark Watson (1988) for a more modern view that emphasizes the interaction of trend and 

cycle. 
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