
Causal Impacts of COVID-19 Pandemic 
Policies on Timber Markets in the 

Southern United States 

Sonia Bruck, Rajan Parajuli, 
Stephanie Chizmar, and Erin Sills 

 
SOFAC 2022 
 Durham, NC 

Presenter Notes
Presentation Notes
   



Agenda 
• Background 
• Objectives 
• Method 
• Preliminary Findings 
• Moving Forward 



COVID-related Preference Changes 
Effects on Forest Industry 

 
• Logging and construction not “remote work” (supply side) 
• Mill closures (demand side) 
• Initial decrease in demand for wood (demand side) 
• Stockpiling behavior and DIY home improvements (demand side) 
 

(Greenville et al. 2020; Jones 2021; Dort 2020; Montenovo et al. 2020; Balleer et al. 2020; Hevia and Neumeyer 2020) 
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Presentation Notes
Why did we put such strict policies in place when there wasn’t that much covid??
What we really want to know is the affect that these policies had, not due to prevalence of COVID cases in the south 

Lack of medical knowledge and pharmaceuticals to treat COVID-19
Needed to slow the spread of the pandemic to take pressures off of the medical system 
First study to look closely at market changes soon after policy implementation in the southern U.S. (what happens when we make people stay home?)
***
Mill Closures – affected demand of logs (mills not producing dimensional lumber, etc.)
Logging and Construction cannot be conducted remotely. Drop in output initially…Wood products industries were made essential on March 19, 2020 – deemed essential. However, we know that mills had a hard time hiring and retaining workers 
There was an initial decrease in demand. According to Balleer et al. 2020, they estimated an 11 percentage point decrease in the probability of a price drop in response to COVID-19. There was also a drop in consumer sentiment – uncertain expectations about the future.
There was then an increase in stockpiling behavior – personal protective equipment, masks, packaging materials for food delivery and online shopping, home improvements, home office desks and supplies…as well as a mass movement from city centers to suburbs and rural areas which increased housing demand
This is a story that we’re all so familiar with

What was the overall effect on prices soon after covid policies were introduced – price drop due to demand side shock?



Study Question 

How do COVID lockdown policies across counties in the Southern 
U.S. affect prices of various stumpage products?  

 

Research method 
Time Regression Discontinuity Design (T-RD): Causal Inference 
 

Presenter Notes
Presentation Notes
Also seen as Regression Discontinuity in Time (RD-it)
Question: COVID-19 Impacts or COVID-19 Policy Impacts? This is nuanced, because the policy does not necessarily indicate societal behavioral change. We aim to evaluate the impact of COVID-19 policy lockdowns on wood products prices. 

COVID-19 was a novel virus, meaning never seen before. Therefore, before COVID-19 began to circulate in the U.S. in March of 2020 nobody had felt it’s impact before.

Datasets from secondary sources:
CDC - COVID cases
NOAA - Temperature and precipitation
TPO - Wood products
USFS (Frey et al. 2022) - Forest dependence
Apple Inc. - Mobility



Study Region 
Forest2Market 39 Micromarkets 

Southern Region 
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Presentation Notes
Micromarket data limits the study region -- prices
does not cover KY, OK, and East TX




COVID Policies by County 
Policy 0 No Policy or Order to Stay Home 

Policy 1  Mandatory for all individuals  

Policy 2  Mandatory only for all individuals in certain areas 
of the jurisdiction 

Policy 3  Mandatory only for at-risk individuals in the 
jurisdiction  

Policy 4  Mandatory only for at-risk individuals in certain 
areas of the jurisdiction 

Policy 5  Advisory or recommendation to stay at home  

Presenter Notes
Presentation Notes
All Policy 1 - (mandatory for all individuals) occur in bi-monthly period March-April 2020
Two policies can occur within the same bi-monthly period, for example Policy 1 can end and Policy 3 can occur the next day in the same month.
Furthermore, Policy 1 can end, and then be reinstated days later in the same month (the policy lapses and then government officials put it back in place)



Data Broken into Bi-monthly “Periods” 
Period 1 Jan-Feb 2019 Period 7 Jan-Feb 2020 

Period 2 Mar-April 2019 Period 8 Mar-April 2020 

Period 3 May-June 2019 Period 9 May-June 2020 

Period 4 July-Aug 2019 Period 10 July-Aug 2020 

Period 5 Sept-Oct 2019 Period 11 Sept-Oct 2020 

Period 6 Nov-Dec 2019 Period 12 Nov-Dec 2020 
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Policy 1 Policy 2 Policy 3 Policy 4 Policy 5 No Policy

Counties in the U.S. South  
(AL, FL, GA, LA, MS, NC, SC, TN, VA, AR, TX)  

with Policies 1-5 that have occurred at least one time during 
Period 8 or 9 (March-April, May-June 2020) 

Period 8 Period 9
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AL FL GA LA MS NC SC TN VA AR TX 

Arkansas and Texas never had Policy 1 in Period 8 or 9
Texas did have Policy 5 (recommendation) in period 8 and 9
Arkansas never had a COVID policy

100% of counties in AL, FL, GA, LA, MS, NC, SC, TN and VA had Policy 1 for at least a period of time in Period 8
100% of counties in FL, LA, NC, SC, VA had Policy 1 in period 9

100% of policy three occurred in GA
Policy 4 never occurred in the South




Model 
COVID Policy on Timber Price 

  

Where B1 is the coefficient of interest → estimates the effect of COVID-policies on wood products prices 
 
Model Assumptions: 
1. The price discontinuity at the time period of COVID-policy implementation is the policy itself 
2. The identification strategy is violated if there is self-selection at the cut-off 
3. Serial dependence is a problem (prices are correlated to their prior value) 
4. The time window chosen is important 
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Presentation Notes
We use time regression discontinuity (T-RD) to assess the causal impacts of COVID-19 policies on timber prices. The dataset is made up of bi-monthly prices starting in January 2019 and ending in December 2020. Prices are obtained from Forest2Market. 

Regression Discontinuity is often used in policy analysis. Simply put, if a policy is implemented in one place and not in another then this creates a natural experiment – to see what happens to those who were subject to the policy. In our case, COVID policies did occur in one place or another, but also occurred through time. Before 2019 COVID-19 did not exist, and in 2020…it did. So this creates a natural experiment to see what happens to timber prices when COVID-19 policies are put in place. 

Where the Dependent variable is – ln(𝑃𝑟𝑖𝑐𝑒_(𝑖,𝑡) ), the logarithm of timber stumpage prices in region i at time t 
“After” is a dummy variable represented the pandemic period, which we describe as May-June 2020 and 0 otherwise. We allow for a lag in in behavioral changes. We have bi-monthly data and COVID policies do not occur until the end of March. Therefore the data in that time period (March-April) has some bias. 
B1After is the coefficient of interest, this estimates the effect of the lockdown policies (Policy 1) on wood products prices across the U.S. South

The assumptions of this model are…
the reason for the price discontinuity or large price change is the policy itself
the method is violated if there is self selection, for example, if people choose to move to a place with a COVID-19 policy 
For example, this assumption would be violated with policies such as those related to retirement accounts. You could choose to begin pulling money out at age 65, or you could also suffer a tax penalty and pull money sooner, or even wait later. Therefore, if you were to look at the amount of money people pull starting at age 65 there would be some issues with using this method.
Serial dependence or autocorrelation is an issue with this method, meaning that prices today are correlated with prices in the time period before. We check this assumption by adding a lagged dependent variable.
The time window chosen is important. This is called a bandwidth. So for example, if you look at information too far away from the cutoff you won’t see the discontinuity as clearly – if we used data going back to 1990 to 2022 there would be many discontinuities that would not be related to COVID. Or too small would overestimate the impact of the discontinuity. 
Finally, for the estimation we present today we assume that counties that did not have a lockdown – so only those in texas and arkansas– were impacted by the lockdown measures surrounding them. This is known as leakage. 



𝑍_𝑖 denotes co-variates
i and t represent market fixed effects and time period fixed effects
F(time) represents the polynomial time trend to control for time series variation in prices that would have occurred in the absence of the Pandemic
After represents the period after the lockdown policies
The interaction term After * (ftime) allows the time trend in timber prices to differ on either side of the pre- and post-COVID period




Findings 

Presenter Notes
Presentation Notes
These charts depict mean price of the different wood products through time.
Period 1 is January-February 2019
Period 2 is March-April 2019 and so on
Period 9 is May-June 2020

We see a price jump for all products, so for example pine pulpwood is increasing around $8.30, then after period 9 it jumps down to about $7.40 cents per ton 
Similarly, Pine sawtimber is increasing, and hovers around 23.20 per ton and then jumps to about 22.60 per ton.
Chip in saw was increasing before the pandemic and then jumped down to 14.6 per ton 
Hardwood sawtimber also greatly increased before the pandemic (January February 2019 a big increase) and then after policies a sharp decrease
Hardwood Pulpwood was around 8.10 per ton and then jumped down to 6.80 per ton and decreased from there. 

We can also see that some of these charts exhibit what is called a kink, We can see that clearly with hardwood sawtimber and hardwood pulpwood. Where there is a discontinuity in price and then a continuous decrease in price. Whereas with pine chip in saw there is an increase in price at the discontinuity and then a steady increase in price again
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This is another way to visualize the regression function fit. Essentially without spending too much time here, if we see a discontinuous jump (not a smooth curve), then this method is likely a good fit 



Pine Pulpwood Left of 
Cutoff 

Right of Cutoff 

Effective Number of Obs. 2751 3668 

Rho 0.612 0.612 

  Coefficient Standard Error 

Conventional -0.2634*** -0.0678 

Bias Corrected -0.3126*** -0.0678 

Robust -0.3126*** -0.0905 

Example: Pine Pulpwood 
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Let’s look at some results…

Rho is how the bandwidth estimator procedure is conducted. Remember, Bandwidth – how far away from the cutoff point data is utilized.

The primary difference between the conventional, robust, and bias corrected procedures are how the confidence intervals are calculated. The bias corrected and robust procedures become more accurate as the sample size increases (so best used with large datasets, as in our case – if the dataset was very very large then the conventional and the corrected calculations would be almost identical)

I present all three as a sensitivity analysis. 

Pine pulpwood decreased in price by 26% to 31% at the discontinuity per ton 
All are statistically significant 



Regression Type Product Type Estimated Price Decrease per Ton 
(Cut Period 9) 

Kink T-RD Pine Pulpwood 26-31% 

Kink T-RD Pine Chip N Saw 5-7% 

Kink T-RD Pine Sawtimber 12-14% 

Sharp T-RD Hardwood Sawtimber 14-16% 

Sharp T-RD Hardwood Pulpwood 30-49% 

T-RD Estimates: Causal Inference for 
COVID-19 Policies in the U.S. South 
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Policy Combination #26: 
Policy 0, Policy 1, Policy 5 
 
Policy Combination #9: 
Policy 1 
 
 
Policy Combination #24: 
Policy 0, Policy 2,  
Policy 3, Policy 5 

Presenter Notes
Presentation Notes
There are 31 different policy combinations that can occur in the same time period,  remember that multiple policies can occur in the same time period, can lapse, and then come back in the same time period or in a subsequent period. We ask the question – what would happen if these policies were held constant through 2020? Policies were actually dynamic… meaning each county had policies transition in and out…even now.

So, for example let’s look at Policy Combination 26 in Blue, (Policy Combination 26: No policy, Lockdown Policy, Recommendation Policy), which was the natural progression in many counties. We see an immediate price drop, and then a steady price increase through Nov/Dec 2020

In fact, all prices drop in May-June 2020, similar to the estimation in our more simple RDD

The policy combination that raises price the most by Nov/Dec 2020 is Combination #9: Mandatory for all individuals (full lockdown)
 
The policy combination that drops price the most by Nov/Dec 2020 is Combination #24: 
No Policy
Mandatory only for certain areas of the jurisdiction
Mandatory for at risk individuals and, 
Advisory/recommendation 

So why might this be the case? 

A full lockdown is usually correlated with high COVID caution (people afraid to go out of the home) which may decrease production, as we saw in the early pandemic. 
With depressed supply this will ultimately increase price 

The combination of multiple policies – recommendation, only for certain individuals, no policy– would likely be confusing. Therefore this may lower consumer sentiment…
perhaps lessening demand 




Conclusions & Moving Forward 
 

 
• Hardwood Pulpwood most affected, Pine Chip N Saw least affected 
 
• Assumptions Tested (not presented today) 
 
• Future market shocks? Demand side shocks? 
 

• Moving Forward → Individual Policies Examined  
 

Presenter Notes
Presentation Notes
All wood products experienced a decrease in the mean price soon after COVID related policies across U.S. South
Hardwood Pulpwood had the biggest decrease in price of all the wod products causally induced by COVID-19 policies of between 30 and 49 percent, whereas pine chip n saw was least affected. 

Assumptions 🡪  regression was assessed for different time periods and lag dependent variable (autocorrelation problem)

Future market shocks that affect demand 🡪 expect a short-term decrease in wood products prices

Moving Forward 🡪 conduct analysis on individual policy effects (how did full lockdown effect price vs. recommendation)
overall effect of all policies at the discontinuity is a decrease in price– want to see how individual policies effect prices 
want to dig deeper to learn more about the recovery time of some of the products 



Thank You! 

Questions or Comments? 
 

Sonia Bruck, Ph.D. 
srbruck@ncsu.edu 

https://soniabruck.wixsite.com/bruckcv 

mailto:srbruck@ncsu.edu
https://soniabruck.wixsite.com/bruckcv
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