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Summary

In 2000, the US Forest Service Alaska Region developed procedures (Morse 2000a) to ensure that annual timber sale offer levels on the Tongass National Forest would be consistent with legal requirements to seek to meet market demand for timber.  The procedures were implemented with a spreadsheet model (Morse 2000b).  The model was designed to consider timber requirements of sawmills in the region at various levels of operation, and under different assumptions about market conditions and technical operating capacity.  New derived demand estimates from Brackley et al. (2006) required that the model be modified slightly.  This paper outlines updates to the Morse (2000b) spreadsheet model to reflect the new information about derived demand for timber, and identifies the economic indicators which contribute to decision-making when planning the annual timber sale program on the Tongass National Forest.

Introduction
Section 101 of the 1990 Tongass Timber Reform Act (TTRA) states that:

Subject to appropriations, other applicable law, and the requirements of the National Forest Management Act (P.L. 94-588); except as provided in subsection 9d) of this section, the Secretary shall, to the extent consistent with providing for the multiple use and sustained yield of all renewable forest resources, seek to provide a supply of timber from the Tongass National Forest which (1) meets the annual market demand for timber from such forest and (2) meets the market demand from such forest for each planning cycle.
The 1997 Record of Decision for the Tongass Land and Resources Management Plan Revision committed the Forest Service to develop procedures to ensure that annual timber sale offerings would be consistent with implementing the “seek to meet market demand” language of the TTRA.  The Forest Service role is to provide a supply of timber to meet estimated market demand.  In April 2000, the procedures were published in ‘Responding to the Market Demand for Tongass Timber’ (Morse, K.S.; USDA Forest Service R10-MB-413).

The procedures developed by Morse (2000a) to estimate annual sale offer targets address the uncertainty associated with forecasting market conditions, considering the continuing transformation of the timber industry and the inability of the Forest Service to respond quickly to market fluctuations due to the time it takes to prepare timber for sale.  The basic approach developed is to allow the industry to accumulate an adequate volume under contract (a measure of inventory), then monitor industry behavior and adjust timber program levels to keep pace with the harvest activity.  The procedures rely on systematic monitoring of key economic indicators and stumpage market conditions to test assumptions about the relationships among the performance of the timber industry, economic conditions, and the Tongass timber sale program.  Since the method was initially developed (Morse 2000a), inputs to the model have been adjusted to reflect new understandings and information, such as share of raw material provided by the Tongass National Forest to local processors, amount of time between purchase and harvest of a timber sale, and mill capacity.  The approach used in the procedures allows for adaptations to current situations.
Morse (2000a) outlined a monitoring strategy, with some specific criteria for action.  An update of the timber demand assessment by Brooks and Haynes (1997) was requested from the US Forest Service Pacific Northwest Research Station, because sales to domestic markets now account for more than 35 percent of lumber products in southeast Alaska.  The PNW Research Station published new harvest projections (Brackley et al. 2006) with some changes in how scenarios were presented and how timber volume was characterized.  The new projections contain four scenarios, as opposed to the three in Brooks and Haynes (1997), and the timber volume in the Brackley et al. (2006) demand projections is demand for decked log volume (decked logs at processing facilities) plus an estimate of cedar exports.  The new demand projections do not require a change in the basic methodology for timber offer calculations in the procedure outlined in Morse (2000a).  Morse (2000b) outlined how information about market demand would be used to schedule timber sale offerings in fiscal year 2001.  The new derived demand projections require that the Morse (2000b) timber offer spreadsheet model be modified slightly to reflect four alternatives.  In addition, the input for demand from Brackley et al. (2006) must be adjusted to account for total volume needed to be offered in timber sales that will result in the decked log plus cedar export volume reported by Brackley et al. in their Table 3.  The modification of the timber offer calculation spreadsheet model allows continued implementation of Forest Service Sale Preparation Handbook direction (FSH 2409.18, R-10 Supplement 2409.18-2006-5; Ch. 11.4), which basically states that the procedure outlined in Morse (2000a) will be followed in developing short-term offer targets.
Development of Timber Sale Requirements to Meet Market Demand
The general approach of the model is to consider the timber requirements of the region’s sawmills at different levels of operation and under different assumptions about market conditions and technical processing capacity.  These assumptions provide a basis for estimating the volume of timber likely to be processed by the industry as a whole in any given year.  Timber inventory requirements are acknowledged and estimated in a related calculation.  The volume of timber likely to be purchased is equal to the volume needed to make up any inventory shortfall in addition to the volume likely to be harvested in the coming year.  The predictive model is shown in Table 1.  Each step in the process is described in detail below.
	Table 1.  Predicting Likely Timber Purchases and Offer Levels1

	Market Scenarios

Scenario1
Scenario 2
Scenario 3

Scenario 4

Model Item

Notation

Demand

A.  Installed and operable mill capacity (MMBF, log scale)

a 

290
290
290
290
B.  Industry rate of capacity utilization

b

33%

45%

66%

70%

C.  Share of industry raw material provided by the Tongass

c

65%

65%

65%

65%

D.  Percent usable wood in average NF timber sale

d

53%

66%

91%

91%

E.  Annual Tongass timber consumption (MMBF, theoretical)

e=((a*b)*c)/d

118
127
136
144
F.  Standard deviation of lead time (years)

f

0.44
0.44
0.44
0.44
G.  Average lead time (years)

g

0.51
0.51
0.51
0.51
H.  Prob. of meeting consumption (one-tailed test for 99% at infinity)

h

2.33

2.33

2.33

2.33

I.  Timber inventory requirements (MMBF)

i=(e*g)+((e*h)*f)

182
196
210
222
J.   Volume Under Contract (MMBF)

j

102
102
102
102
K.  Projected harvest (MMBF), FY 07 from PNW

k

50
62
67
67
L.  Projected inventory shortfall (MMBF)

l=i-j

79
94
107
120
M. Low range of expected timber purchases (MMBF), FY 07

m=if l < 0, k+l, else k

50
62
67
67
N. High range of expected timber purchases (MMBF), FY 07

n=if l < 0, k, else k+l

129
156
174
187
0. Expected timber purchases, FY07

o= median(m:n)

90
109
121
127
Offer

P. Fall-down between volume offered and sold

p
30%

20%

15%

10%

Q. Offer needed to meet VUC objectives

q =o+(p*o)

116
131
139
140



1.  The elements in Table 1 are draft numbers from 2005 and do not represent current data.
Volume of Timber Processed Locally.  The first stage in the calculations adjusts mill capacity estimates (model item A) by the utilization rate assumed for each of the four scenarios (model item B) and by the percent of volume expected to come from the Tongass National Forest (model item C).  This provides an estimate of the volume of logs from the Tongass National Forest likely to be processed into lumber by sawmills in Southeast Alaska under the different scenarios.  These figures are then adjusted upward to account for species and grades of timber that are not processed into lumber locally (model item D).  Given this set of assumptions, the timber supply expected to be consumed in a given fiscal year is computed in model item E.
Inventory requirements.  The second stage provides an estimate of the volume of uncut timber inventory to carry under different demand scenarios.  As described on pages 19-20 of Morse (2000a), target inventory levels depend on the volume expected to be processed each year (model item E) and the amount of time needed to replenish inventory (model item G).  The relationship is summarized in Morse (2000a)(equation 2, page 20).  Timber inventory requirements are calculated in model item I.  Because the volume of timber expected to be processed varies by scenario, timber inventory requirements vary from one scenario to another.
Harvest Projections.  The next step in the process is to incorporate the derived demand estimates developed by Brackley et al. (2006).  In the original model development (Morse 2000a), model item K represented actual harvest needed to meet the derived demand for timber from the Tongass National Forest as reported by Brooks and Haynes (1997).  Timber volume in the Brackley et al. (2006) demand projections in  Scenarios 1 (limited lumber) and 2 (expanded lumber) include decked saw logs, some cedar log shipments out of Alaska, chip volumes available from sawmill production, and a very small portion of utility or low-grade material that they assumed goes directly to mill chippers.  Scenarios 3 (medium integrated) and 4 (high integrated) include decked saw logs, some cedar log shipments out of Alaska, chip volumes available from sawmill production., utility, and low-grade material.  The volume reported in Brackley et al (2006) needs to be adjusted to represent sale volume needed to meet derived demand estimates for each scenario. Table 2 illustrates the inputs for model item K.
Table 2.  Tongass National Forest sale volume necessary to supply derived demand for decked log volume and chips reported in Brackley et al. (2006) (Million Board Feet).
	Year
	Projected National Forest Timber Harvest—Alaska (MMBF; includes sawlog, utility, and export)a

	
	Scenario 1. Limited lumber
	Scenario 2. Expanded lumber
	Scenario 3. Medium integrated
	Scenario 4. High integrated

	2007
	49.8
	61.9
	67
	67

	2008
	49.8
	66.4
	139
	139

	2009
	51.3
	72.4
	151
	151

	2010
	52.8
	78.5
	166
	166

	2011
	52.8
	84.5
	184
	184

	2012
	54.3
	90.5
	204
	286

	2013
	55.8
	98.1
	204
	291

	2014
	57.3
	105.6
	204
	295

	2015
	58.9
	113.2
	204
	299

	2016
	58.9
	122.2
	204
	303

	2017
	60.4
	131.3
	204
	308

	2018
	61.9
	140.3
	204
	312

	2019
	63.4
	150.1
	204
	317

	2020
	64.9
	163.0
	204
	325

	2021
	66.4
	175.0
	204
	333

	2022
	67.9
	187.1
	204
	342

	2023
	69.4
	200.7
	204
	351

	2024
	70.9
	215.8
	204
	360

	2025
	72.4
	230.9
	204
	370


a. Annualized calculation to fulfill derived demand scenarios from Brackley et al. (2006).  This table was created using  annualized values provide by Dr. Allen Brackley (personal communication, Nov 29 2006) from the model used to develop derived demand estimates in Brackley et al. (2006).  The values reported in this table have been adjusted to include low quality material not included in the demand projections.  The Limited and Expanded Lumber scenarios are adjusted from values provided by Dr. Brackley by 33.73% to include utility volume (14.56%) and grade 3 volume (19.17%).  The Limited and Expanded Lumber scenarios include saw logs, cedar export, and chip volumes available from sawmill production.  Footnote b in Table 2, page 17, Brackley et al. (2006) states that material delivered to sawmills meets the definition of a number 2 saw log at least 12 feet long , so these calculations are adjusted to account for utility and grade 3 volume.  The Medium and High Integrated Scenarios include saw logs, cedar exports, chip volumes, low-grade material, and utility in Brackley et al. (2006).  These scenarios are not adjusted.
Recent information about the composition of timber stands in Southeast Alaska was used to adjust the demand projections from Brackley et al. (2006).  Tongass National Forest cruise data was incorporated into information reported by van Hess (2003) to derive the allocation of net standing volume by species by grade for Southeast Alaska presented in Table 3.  
Table 3.  Percent of volume in an average Tongass National Forest stand, by grade and species.

	Species and Grade
	% of  Total Volume

	Alaska yellow-cedar
	10.02

	Western red-cedar
	6.18

	Sitka spruce grade 3
	3.73

	Sitka spruce grade 2/6
	15.55

	Sitka spruce grade 1
	3.18

	Sitka spruce grade 0
	1.54

	Sitka spruce utility
	2.96

	Hemlock grade 3
	15.44

	Hemlock grade 2/6
	25.49

	Hemlock grade 1
	2.84

	Hemlock grade 0
	1.47

	Hemlock utility
	11.60


The amount of utility in an average Southeast Alaska timber stand is 14.56 percent.  The amount of grade 3 is 19.17 percent.  The total amount of low-grade material (utility plus grade 3) is 33.73 percent.
Range of Expected Timber Purchases.  By subtracting the volume under contract at the beginning of the year (model item J) from the required inventory (model item I), the projected inventory shortfall (model item L) is calculated.  The low range of expected timber purchases (model item M) is replacement for the volume harvested; the high range (model item N) is the volume harvested plus the inventory shortfall so that the inventory requirement is met at the end of the year.
If the starting volume under contract exceeds the required inventory, there will be a negative inventory shortfall (L will be negative); i.e., excess inventory.  In this case, the low range of expected timber purchases (M) is equal to the projected harvest (K) minus the inventory excess.  The resulting inventory requirement is the same as the volume under contract at the end of the year.  The high range of expected timber purchases (model item N) is equal to the projected timber harvest if there is excess inventory (i.e., if L is negative).
Timber Sale Offer Objectives 
The measure of meeting the TTRA “seek to meet” is volume sold from the Tongass National Forest.  To meet this objective, a sufficient amount of volume must be offered to account for any fall-down between the volume offered and the volume sold.  The final step in projecting the amount of volume to be purchased is to evaluate the anticipated volume that needs to be offered.

Timber Sale Fall-down.  Historically, there has been a difference between the volume offered and the volume sold from National Forest timber sales.  The reluctance of purchasers to buy timber sales tends to increase as markets decrease and/or logging costs increase (model item P). Mason et al. (2004) examined why some offerings in Southeast Alaska go unsold, and concluded that the probability of a timber sale being successfully sold are tied to downstream markets that are inherently difficult to predict, rather than factors directly controlled by the Forest Service.
Projected Offer Objectives.  In an effort to project the amount of volume that needs to be offered for each of the scenarios, the expected timber sale purchases (model item O) is increased to account for fall-down and litigation (model item P) to provide a rough estimate of the volume to be offered for each scenario to meet timber sale objectives (model item Q).

Setting the Timber Offer Level
As illustrated in the prediction model in Table 1, different assumptions about markets and industry configuration yield different outcomes.  For any given year, all values within the full range displayed in the model are not equally likely.
During the 1990s, changes in ownership patterns, competition with production in other regions, and market conditions led to the closure of southeast Alaska’s two pulp mills and numerous closures of sawmill facilities.  Between 2001 and 2005, six mills in southeast Alaska were sold or went out of business, and two became idle.  The twelve remaining active mills operated at about 13 percent of their estimated capacity in 2005.  In 2005, the ratio of species sawn in southeast Alaska mills was about the same as the past five years, with western hemlock in the lead (60 % of total volume sawn), followed by Sitka spruce (27%), western red-cedar (11%), and Alaska yellow-cedar (3%).  Sources of logs for local mills in 2005 was about two-thirds National Forest and one-third State of Alaska, with a very small proportion (less than one percent) from private lands. 
 The primary destination for material sawn in southeast Alaska is other states within the U.S.  Hansen (2006) states that U.S. companies have historically jumped into the export market when the domestic market is down, and shifted back to the U.S. market when the domestic market improves.  In recent years, the U.S. domestic market has been very attractive with high housing starts and strong prices in many forest product categories.  Haynes et al. (2007) state that U.S. demand for forest products is varied and large, averaging 71.4 cubic feet per person per year.  This per capita consumption of wood products in the U.S. has been relatively constant for 50 years.  They project that total U.S. forest products consumption will to continue to rise.    
On the supply side, the cost of preparing stumpage for sale and delivering it to mills has increased, due to decreased size of sales, increased fuel costs, legal and procedural challenges to federal timber sales, and more constraints on harvest activity in the interest of resource protection.  The uncertainty surrounding Tongass National Forest sale quantities has increased the risk faced by potential purchasers and investors in local processing capacity.
In choosing the offer level, it is important to anticipate the consequences of a “wrong” decision.  In terms of short-term economic consequences, over-supplying the market is less damaging than under-supplying it.  If more timber is offered than purchased in a given year, the unsold volume is still available for purchasing off-the-shelf or re-offered at a minimal investment.  However, a significant shortfall in the supply of timber available for harvest in a given year can be financially devastating to the industry.

As displayed in the model, planning the annual timber program requires more than just pure economic factors.  To account for delays in timber sale preparation, administrative appeals, and/or litigation, sufficient contingency volume must be included in the annual timber sale program to account for realistic fall-downs.  Budget and organizational constraints limit the extent to which the Forest Service can respond to economic cycles and the associated fluctuations in timber demand.  All of these factors must be considered in evaluating the annual market demand for timber and setting annual timber offerings.
In the final analysis, planning the annual timber sale program is an exercise in professional judgment.  The purpose of this paper is to clearly identify the extent to which economic indicators contribute to the decision making process.  The procedures described here allow the decision-maker to make an informed judgment about the volume of timber to offer based on demand projections, including additional volume to account for fall-down between the volume offered, but not sold (either offered but not sold, or planned but not offered because of timber sale preparation delays or appeals/litigation), and the volume purchased.
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