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Background 
• The Timber Products Output (TPO) 

survey program began in 1948. 
• TPO data are procured from primary 

wood using mills or facilities 
 

– Mills report their total annual 
roundwood consumption 

– Proportion of consumption harvested 
within each county and adjacent 
counties 

Source: Henderson Brothers 

Presenter Notes
Presentation Notes
Monitoring wood flows  is key to understanding the current utilization of raw material to support wood product markets and forest assessments in the United States.  TPO is the name of the survey – best to use a generic term like wood flows or forest products and then introduce TPO later in the paragraph. 
The primary goal of the TPO program is to provide estimates of roundwood removal by product type (sawlog, veneer logs, pulpwood, poles, and logs used for composite board products), and broad forest type  (hardwood and softwood) at county and aggregate (e.g., multi-county woodshed, state) scales 



Figure 1. Trends in Timber Production Volume (southern U.S. region, 1997-2020) 
Source: Rossi et al. (2022) 



Limitations of the TPO Data 
• Historically, TPO census varies by 

product class and region 
– South had a 2-year frequency,  
– The North had a 3–5-year 

frequency, 
– The West had a 5–7-year 

frequency. 
• Non-response issue from mills 
• Inconsistencies in survey years 

for certain states and missing 
data 

• Change in Sampling Methodology 

Table 1: TPO survey years by state (1997-2013) 

State 1997 1999 2001 2002 2003 2005 2007 2009 2011 2013   
AL X X X X X X X X   
AR X X X X X X X   
FL X X X X X X X X   
GA X X X X X X X X X   
KY X X X X X X X X X   
LA X X X X X X X   
MS X X X X X X X   
NC X X X X X X X X X   
OK X X X X X X   
SC X X X X X X X X X   
TN X X X X X X X X   
VA X X X X X X X X   

Source: Rossi et al. (2022) 

Presenter Notes
Presentation Notes
Lack of annual estimates limits potential time series applications linking TPO with market price data. 
Effectiveness of any market analysis is constrained by the quality and precision of the essential data – TPO
To appropriately adjust for non-response and quantify precision
Monitor trends at fine spatiotemporal scale
Integrate TPO estimates with national FIA inventory information






Research Question? 

• Are the pre-2017 and post-2017 measurements of 
roundwood production comparable and if so, at what 
spatial scale? 
– Rossi et al. (2022)  

• Are the variations in the TPO production attributable 
to shift in market factor or TPO survey 
methodology? 
 



Figure 2: Average annual percentage growth rate in roundwood production of softwood 
(SW) and hardwood (HW) species across counties in the southern United States 

Source: Rossi et al. (2022) 

Presenter Notes
Presentation Notes
In general, the average growth rate of softwood roundwood across counties from 2015 to 2017 was larger than it was from 2018 to 2020 (18.5% vs. 15.6%, respectively). Similarly, the average growth rate of hardwood roundwood production across counties rose from a decrease of -21.0% per year over the 2015 to 2017 period to an increase of 12.6% over the 2018 to 2020 time period. With outliers are removed (counties with very little volume and growth rates greater than 100%), we get a much different picture.  We find in this case that the growth rate of total softwood roundwood production over the 2015 to 2017 period declined by 1.7% on average, but over the 2018 to 2020 period it declined by 7.6% on average. Similarly, the growth rate of total hardwood production over the 2015-2017 period declined by 1.4% on average, but over the 2018-2020 period it declined by 12.6%, on average. 
�



Table 4: Two-tailed tests of mean 
and variance equivalence in the 
growth rate of log production 
across the 2015-2017 time period 
(“PRE”) and the 2018-2020 time 
period (“POST”). 

Source: Rossi et al. (2022) 

Presenter Notes
Presentation Notes
Using an unpaired two-sample t-test with unequal variances, we find enough evidence (at the 1% level of significance) to reject the null hypothesis that the average annual growth rate in total softwood log production from 2017 to 2020 was the same as it was from 2015-2017. We find similar evidence for the average annual growth rate in total hardwood log production, for pulpwood, and for roundwood used by composite facilities. We use Bartlett’s K-test to verify our assumptions of non-equal variances in the growth rates across each time period. These tests find evidence at the 7% level (for total softwood production growth) and the 0.01% level (for total hardwood production growth) that the variances of growth rates in total log production are not equal across the two periods.



Hypothesis 

• Do market factors (Inventory, mill capacity, price, etc.) 
have the same impact on the TPO growth rate in the 
POST and PRE periods for small and large 
roundwoods? 

Presenter Notes
Presentation Notes
test the hypothesis that there was no structural break following the change in sampling strategy?





Methods 
• Based on literature reviewed, we intend to apply a simultaneous 

equations regression model 
– Supply and demand models 

    𝐷𝐷𝑖𝑖𝑖𝑖 = 𝑓𝑓1(𝑃𝑃𝑖𝑖𝑖𝑖, 𝜃𝜃,𝛼𝛼𝑖𝑖𝑖𝑖)  
    𝑆𝑆𝑖𝑖𝑖𝑖 = 𝑓𝑓2(𝑃𝑃𝑖𝑖𝑖𝑖, Φ,𝛼𝛼𝑖𝑖𝑖𝑖)  
     𝐷𝐷𝑖𝑖𝑖𝑖 = 𝑆𝑆𝑖𝑖𝑖𝑖  
• 𝐷𝐷𝑖𝑖𝑖𝑖 - demand for timber production in micro-market 𝑖𝑖 of the year 𝑡𝑡 
• 𝑆𝑆𝑖𝑖𝑖𝑖 - timber supply in micro-market 𝑖𝑖 of the year 𝑡𝑡 
• 𝑃𝑃𝑖𝑖𝑖𝑖, - weighted average stumpage prices ($/tons) in the South 
• 𝜃𝜃 - vector of additional variables that determine demand (demand shifters – housing 

start (H), mill capacity (M))  
• Φ - vector of variables that determine supply (supply shifters – inventory (V), labor). 

 



Models 
• Supply Functional Form: 
 

∆ln 𝑆𝑆𝑖𝑖  =  𝛽𝛽0 +  𝛽𝛽1∆ ln𝑃𝑃𝑖𝑖 .𝑇𝑇𝑖𝑖 + 𝛽𝛽2 ln𝑉𝑉𝑖𝑖 .𝑇𝑇𝑖𝑖 +  𝛽𝛽3∆ ln𝑃𝑃𝑖𝑖 +  𝛽𝛽4 ln𝑉𝑉𝑖𝑖  + 𝛽𝛽5𝑇𝑇𝑖𝑖 +  𝜖𝜖𝑖𝑖 
 

• Demand functional form: 
 

 ∆ln𝐷𝐷𝑖𝑖 =  𝛼𝛼0  + 𝛼𝛼1∆ ln𝑃𝑃𝑖𝑖 .𝑇𝑇𝑖𝑖 + 𝛼𝛼2 ln𝐻𝐻𝑖𝑖 .𝑇𝑇𝑖𝑖 + 𝛼𝛼3 ln𝑀𝑀𝑖𝑖 .𝑇𝑇𝑖𝑖 + 𝛼𝛼4∆ ln𝑃𝑃𝑖𝑖 +
 𝛼𝛼5 ln𝐻𝐻𝑖𝑖  + 𝛼𝛼6 ln𝑀𝑀𝑖𝑖 + 𝛼𝛼7𝑇𝑇𝑖𝑖 + 𝜖𝜖𝑖𝑖 

 

– 𝑃𝑃𝑖𝑖𝑖𝑖 - weighted average stumpage prices 
– 𝑇𝑇𝑖𝑖   - a dummy variable representing the “pre” and “post” change periods in the 

TPO survey methodology 

Parameter of 
interest 



Comments? 
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