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Introduction

The United States and Canada have been at loggerheads over softwood lumber and the log trade for over two decades. The low stumpage (standing timber) paid for logging on Crown Lands in Canada as well as the ban on log exports are the principal targets of the U.S. countervailing (CV) duties. Both countries have long banned the export of raw logs to reap the benefits of local milling. While the tariff aspects of the lumber dispute have received considerable attention, the basic issues surrounding the log-export ban are less well investigated.

It is not possible to consider U.S. claims against British Columbia (B.C.) without indulging in a major exercise in hypocrisy. The essence of the U.S. claims has been that the B.C. market for stumpage is less than competitive in its use of administrative pricing and that British Columbia has restricted the export of logs. These are alleged by the United States to be a B.C. logging-industry subsidy that causes harm to U.S. lumber producers. Of course, the case for U.S. harm to B.C. producers is much easier to make as U.S. subsidies to the timber sector are simply legendary and, as this chapter will show, the responsiveness of U.S. forests to economic signals relative to B.C. forests leaves a great deal to be desired. In this chapter, we analyze the log-export ban by studying its effect on two interrelated markets—the market for logs as well as the market for finished lumber. We develop a formal model that illuminates cases in which these markets are unaffected by the export ban. We also examine the market responsiveness of both Canada- and U.S.-administered forests and conclude that the Canadian method better approximates a competitive market outcome than does the U.S. Pacific Northwestern (PNW) method.

Lumber Wars

The over two-decade long dispute between Canada and the United States regarding the trade of softwood lumber began in 1982. An alliance of U.S. lumber companies, called the Coalition for Fair Lumber Imports (CFLI) alleged that Canadian companies enjoyed subsidies in terms of extremely low stumpage rates they pay to log on Canada’s Crown Lands. They also held that the Canadian ban on the export of logs depressed log prices in the provinces, hence it constituted a countervailable subsidy to the Canadian lumber industry. That conflict, commonly referred to as Lumber I, resulted in the U.S. Department of Commerce (DOC) ruling in 1983 that the Canadian stumpage programs were not countervailable because they were not restricted to a specific industry.

In 1986, however, following changes in U.S. trade laws that assisted U.S. lumber companies to assert subsidy charges, the DOC reversed its earlier findings and maintained that Canadian stumpage programs did amount to a subsidy This set of proceedings is referred to as Lumber II; it concluded in December 1986 with a memorandum of understanding (MOU) requiring the Canadian government to impose a 15-percent export duty on lumber they exported to the United States.

In December 1991, the Canadian government unilaterally terminated MOU because it was seen increasingly as an infringement of national sovereignty. This prompted DOC to impose a CV duty of 6.51 percent in May of 1992. Canada appealed the determination, and the case ultimately was decided by binational panels established under NAFTA. DOC finally reversed its finding and Lumber III ended with the revocation of the CV duty in August 1994.

The latest episode, Lumber IV, began on 2 April 2001. Since 1996, Canadian lumber exports from the provinces of British Columbia, Alberta, Ontario, and Quebec into the United States have been regulated by the Voluntary Export Restraint (VER) contained within the Softwood Lumber Agreement (SLA) between the Government of Canada and the Government of the United States of America. It allowed Canadian producers to export up to 14.7 billion board feet (bbf) of softwood lumber without export fee and imposed high export fees on volumes that exceeded that limit. The SLA expired on 31 March 2001, and was immediately followed by the resumption of U.S. trade action against Canada regarding the export of Canadian lumber and logs.

The SLA sought CV duties of 39.9 percent on imported Canadian lumber to counter the effects of provincial stumpage rates and raw log-export restrictions. In addition they asked for an AD penalty of between 28 to 38 percent. They further asked for a critical-circumstance ruling from DOC, which implied that any imposed duties would apply retroactively from the date of the initiation of the trade action.

The preliminary CV duty determination by DOC on 9 August 2001 imposed a provisional 19.31 percent cash deposit or bond on Canadian softwood lumber.. DOC also ruled that critical circumstances existed and, therefore, applied the CV duties retroactively from 17 May until 5 December 2001. On 16 May 2001, the U.S. International Trade Commission (ITC) made a preliminary determination that the subsidies posed a threat of injury to U.S. companies. A year later, on 2 May 2002, the ITC made their final determination that U.S. producers are threatened only with mmaterial injury. Consequently, it ordered the U.S. Customs to refund the bonds and cash deposits posted by Canadian softwood lumber companies prior to 16 May 2002.

On 25 April 2002, the final determination by DOC in the subsidy and AD cases was that Canadian producers enjoyed a subsidy rate of 18.7 percent. So DOC imposed a combined AD duty and CV duty of 27.22 percent.

The dispute was presented to the World Trade Organization (WTO), and the WTO Panel issued an interim report on 26 July 2002. The panel ruled on a number of issues. In a finding in favor of Canada, it ruled that the cross-border benchmark methodology used by DOC to arrive at the CV duty, was illegal under the WTO Subsidies and Countervailing Measures Agreement (SCM). But, on the matter of whether standing timber is a good, it rejected Canada’s claim that it is an in situ natural resource and should not be considered as a provision of a good or a service by the government as required by the SCM Agreement. 

The most important ruling of the WTO was the position it took against the use of cross-border benchmarks. The Canadians argued that, even if stumpage rates were found to be a financial contribution to the Canadian lumber companies,
 DOC should not determine the size of the benefit by using cross-border benchmarks. The United States argued that, because some Canadian companies purchased stumpage in the United States, those prices were part of the Canadian market. The WTO agreed with Canada and rejected the U.S. claim.

Original Sin: How the Government Disposes of Forest Land

Any examination of the Canadian American West Coast lumber trade needs to begin with a discussion of the subsidies offered by the two countries. The original subsidy was the granting of the rights to cut timber in the two countries. In the United States, the forested public domain was disposed of through railroad land grants and through the Timber and Stone Act. In both cases, fee title was given to the private sector for very little money. The United States Department of Agriculture,  Forest Service (FS) and the Bureau of Land Management (BLM) sold large amounts of the remaining timber from government-owned land. The FS sells timber by auction, the purchaser having the right and obligation to remove the stumpage in a set number of years (prior to the 1980s, contracts were five years in length; shorter contracts were more normal in later years.) In fact, in the early 1980s when it was not in the interests of the industry to adhere to the terms of the contract, Congress forgave the obligation. Thus one cannot view the U.S. system as a market system because the consequences of bad decisions are not incumbent upon the agents. The FS has a number of programs that are meant to subsidize the forest industry, including cost sharing for pest control. Most fundamentally, the FS is not run for profit. According to the Congressional Research Service in 1994, 77 of the 120 national forests lost money over a five-year period with half losing money in every year (Gorte 1994). In a competitive model, these forests, including the Klamath and Wallowa-Whitman forests in Oregon, would not have undertaken operations resulting in continuing losses. The FS very definitely supplied timber well beyond economic amounts by cross-subsidizing profitable forests with unprofitable ones and by direct subventions for the U.S. treasury. Unfortunately, the data are not so organized as to give an easy estimate of the implied supply curve if the FS were forced to operate each unit at a net profit, but the decrease in output would surely have been substantial.
 Until recently, the United States certainly overproduced timber from its own lands.

The method by which the FS sells timber, which is the method that the DOC urges upon British Columbia, is auction (DOC 2003). The system begins with a forest plan and a mandate for a yearly cut, often not consonant with the forest plans and imposed by Congress. The mandated cut is assigned to a forest, which then prepares sales for bidding. Part of the preparation is an estimate of the value of the sale that is based on a conversion return and is on the low side intentionally. This estimate serves as the reservation price (Berck and Bible 1982). The bidders are free to examine the proposed sale; they bid. The high bidder wins the sale. It is not uncommon for the sales to go unclaimed or for them to go at the reservation price when the economy is in or near recession. The process is cumbersome, expensive, and time consuming, but all available evidence is that it does recover the value of the timber.

Despite the administrative and political nature of the timber process, the timing of sales and, more importantly, the timing of harvest in the United States was much more market driven than were the policy documents, which emphasize even flow and community stability. Burton and Berck (1996) find that there was no causation from the FS policy variable of timber sold to timber cut, while the quantity cut was heavily dependent on macroeconomic factors. Next, we re-examine this sensitivity to economic conditions.

The American industry can thus be characterized as subsidized either through cheap land, through intentional operating subsidies for pest management, or through less-intentional subsidies in below-cost forest sales. However, the U.S. industry basically responds to macroeconomic factors through the business cycle and the price of the timber is determined at auction.

The timber industry in British Columbia is characterized by volume tenures on Crown lands, which make up 90 percent to 95 percent of the land base (Royal Commission on Forest Resources 1976). The Crown gives timber companies the right to cut a set volume of timber somewhere on Crown lands each year. The long-term tenures are renewable indefinitely. The Crown identifies the lands to be cut in a seven-day letter to the firm. The letter identifies the land and the price. The price is set by a conversion-return mechanism; from the price in the presumably competitive log market in Vancouver, B.C. the government subtracts transport and logging costs to get the price to be paid by the timber firm. The firm has no realistic choice other than to accept the terms offered, as the volume tenure requires taking the timber or losing one’s rights. At first blush the volume sold would seem to be governed by a planning process not unlike the U.S. process with the final yearly determination of volume made by the Chief Forester. One would think that the B.C. system would be characterized by a rather steady flow of timber at a price guaranteed to profit the cutting firm.

While the United States does not use volume tenures for FS sales, , the mechanism of granting a nearly perpetual usufruct is common in U.S. resource policy. Grazing rights in the Western United States have been historically granted to ranchers, and, despite considerable public outcry, grazing rights remain with these ranchers today. The rights are uniformly priced so that the ranchers underpay the market by amounts that increase as one goes northward where there is better range (LaFrance and Watts 1994). Water development is also effectively perpetual. The Central Valley Project, for instance, sells water to farmers at a price that purports to represent the operations and maintenance costs of the project. The interest on the capital costs of the project was intended as a gift (to irrigators.  In fact, the project accounts for the electricity used to pump the water in the project at much less than market value, conveying an additional subsidy to the farmers (Leveen and Goldman 1978). The rights to project water are only marginally transferable. Although the contracts were of finite duration, they, like the volume tenures in British Columbia, are effective forever. Continuing the parallel, as environmental conditions have required lower water flows, the holders of the permits have succeeded in related Federal court action and, through Congress, they have succeeded in getting much of their property rights made whole.  Volume tenures in British Columbia, the subject of three serious US-Canada trade disputes, are no more, and probably less, distorting of market pricing than US policies for water, grazing, and forestry.  
A comparison of the two systems also reveals that the B.C. system appears to have less business-cycle flexibility while the U.S. system transfers more of the value of the forests to the private sector.

Clinton Forest Plan

Though the dispute over lumber predates the Clinton Forest Plan (1994), the unanticipated regulatory-based decreases in FS harvests in the early 1990s left the PNW region with far more milling capacity than it had timber supply. The PNW region derived a large fraction of its timber supply from old growth. Environmentalists prized these stands and they were empowered by the Endangered Species Act and Resource Planning Act to intervene in the determination to cut these stands. The Spotted Owl was listed as endangered in June 1990, though it had substantial impact on forest planning before that date (Jaffe et al. 1995). In truth, the PNW region old-growth economy would have run out of timber in early the Twenty-First Century without any further regulation, at least at the rate of cutting in the mid-1980s, but political forces decreased cutting from 15.7 bbf to 8.0 bbf between 1986 and 2000. The level of cutting has never come back though the Bush administration wishes to revive the industry. Figure 1 shows the decrease of the timber harvest by PNW region states and by British Columbia from 1960 to 2000.

The decrease in cutting led to an increase in U.S. unemployment and emigration. It was politically expedient to find ways to import logs to the United States for the remaining mills to cut, hence the political need to pressure British Columbia into revoking its ban on the export of logs.
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Jobs and Logs

To encourage a local milling industry, both Canada and the United States have long banned the export of raw logs. In the United States, restrictions that prevent the sale or export of timber from the government-owned land date back to 1897 when Congress organized the national forest system.  . This ban was relaxed in 1926, and the export of local surplus was allowed. Between 1973 and 1990, a ban on log export from Western federal lands was enacted annually.
 In 1990, the Forest Resource Conservation and Shortage Relief Act made the ban permanent. 

The development logic of forcing at least first-stage processing in the region of harvest is that there is far more processing employment than there is harvesting employment. Keeping processing local maximizes the jobs per board foot harvested, a common goal of governments. Of course, if the ban on exports is effective, it must lower the sum of consumer surplus and profits, less transportation costs, over the consuming and producing regions. Unlike the VER on automobiles, textiles, and other manufactured goods that are well described in the literature, achieving a greater price on what is exported does not compensate for a country’s restriction of log exports. The simple reason for the difference is that all log exports are banned. The more complicated reason is that the market for logs and lumber are both closely approximated as competitive, whereas the market for cars is oligopsonistic.

While there has been a great deal of empirical work published on the tariff aspects of the long-running U.S.-Canada lumber disputes, the basic issues surrounding the log-export ban are less well illuminated. The log-export ban became the reason for a CV tariff in May 1992. The major piece of evidence used to support the allegation that American producers were disadvantaged was a working paper by Margolick and Uhler (1992). In that paper a supply-and-demand model of the B.C. forest-products market was used to show that allowing log exports from Canada to the United States would increase the price of logs, hence, would increase the price of stumpage. The surprising finding of Margolick and Uhler (1992) was empirical: an increase in stumpage price leads to more stumpage harvested, despite the volume-tenure scheme. However, the analysis they present examines only one of two interrelated markets.

In order to analyze the effects of a ban on the export of a raw material, one must analyze at least the raw-material market and the processed market (in the case of logs, the log and lumber markets). The purpose of a raw-material export ban is precisely to achieve an increase in processed-material exports
.
 Thus the importing country will have its lumber supply augmented by imports and will have its lumber supply decreased by lack of imported raw material. There are cases in which the quantity of lumber in the importing country and the price of lumber are unaffected by the export ban. The purpose of this section is to illuminate those cases and, more generally, to provide expressions for the effect of decreased log exports on the price and quantity of lumber on logs.

Formal Model of the B.C.-Japan Trade

To approach realism, a model of the timber trade needs to include lumber as well as logs. Japan was the large buyer of American logs, and it is safe to assume (despite the American desire for B.C. logs) that it would have been a major purchaser of B.C. logs as well. It is possible that, to a first approximation, the quantity of logs remaining in British Columbia for meeting domestic (and American) demand will be the same, or nearly the same, after the log-import ban is lifted. With the same amount of logs available for the domestic market (or a larger amount if the logs are now more highly valued), the quantity of lumber shipped by British Columbia to its customers will remain the same. Since it is the quantity of lumber that determines price, North American competitors to British Columbia will neither see their market share nor their realized price change. Under these circumstances, there would be no damage whatsoever from a log export ban.

Let 
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 be lumber and 
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 be logs, both scaled in board-feet mill tally. (i.e, the logs are scaled based upon their lumber yield.) There are two countries: Japan 
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 and the domestic country 
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 For simplicity, 
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 produces no logs but may mill logs into lumber.

Any logs imported into Japan are converted to lumber for domestic use, so the price of lumber in Japan is found from the demand curve, which is a function of the imported quantities of the two commodities. 
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 The price in Canada for lumber depends on how many of the total number of logs 
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 are retained in Canada for milling purposes and how much of the lumber is retained for sale. 
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 The marginal cost of milling logs into lumber in country 
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 and the marginal costs of transporting lumber is 
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 One could include a tariff in 
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 All marginal cost curves are assumed to be increasing.

Let us now assume that, with or without a log-export ban, lumber will always be traded from Canada to Japan. This assumption matches the historical record. Trade of lumber requires that the lumber price in Japan equal the lumber price in Canada plus export costs.


[image: image14.wmf](

)

(

)

.

JJJCC

DGLDLT

+=+





(1)

Now the total quantity of logs 
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 equals those exported, those milled and kept, and, those milled and exported, so 
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In the special case in which 
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 is constant (zero elasticity of logs supplied), the price of lumber in both countries is invariant to the number of logs exported.
 What does change with log exports is the location of the milling operations. With an additional export of logs, the marginal cost of milling in Japan increases and the marginal cost of milling in Canada decreases. The rents to stumpage in Canada are the lumber price (unchanged) less the marginal cost of milling, so exports raise the rents to the owners of stumpage rights. This suggests what we show below, that an increase in log exports leads to more harvest of timber, which means more logs and lower lumber prices.

The equation for supply is that the supply price equals the lumber price less the marginal cost of milling
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Totally differentiating Equations (1) and Equation (3), we get
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Thus,
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 and 
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The denominator of both Equation (6) and Equation (7) is negative. The numerator of Equation (6) is positive and less than the denominator, so 
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 A unit increase in log exports decreases lumber exports to Japan by less than one unit, so the total volume of lumber for sale in Japan increases and the price of lumber everywhere falls. Equation (7) shows that the quantity of lumber remaining in Canada increases (though by less than one unit for each additional log unit exported), which is consistent with the lower price of lumber in both countries. Adding together Equation (6) and Equation (7) gives the change in total milling done in Canada, and it is
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which is again negative and less than one in absolute value. Thus, the quantity milled in Canada decreases but the total quantity of stumpage produced increases, since it is log exports plus the two types of milling. Log exports increase by one, and milling for the two markets decreases by less than one. Since the quantity of stumpage goes up, the price of lumber less the marginal costs of milling must also have risen and the rents to stumpage rise.

The importance of this result to the U.S.-Canada trade is that a repeal of the log-export ban likely results in an increased log trade between Canada and Japan.  The increase in log trade results in more lumber for sale in Japan, leading to lower prices.  Since lumber is traded, there are lower lumber prices in North America as well.  The lower lumber prices hurt American producers  
The other peculiarity of the B.C. rule is that alleged sales of stumpage at less than free market value are easier to analyze. It reduces the government incentive to supply stumpage, leading to less raw material in North America and to higher prices for lumber. How this harms American producers is very difficult to see though the effect of the claim of harm—worked through the political magic of the ITC—wondrously enhances American prices in a way that only a monopolist could dream of.

Insofar as this is the correct story—that the log export ban prevents Japan, which has many anticompetitive mechanisms in place to thwart trade in lumber, from buying more logs—the log-export ban  helps U.S. producers because it restricts the supply of B.C. lumber and raises the overall price of lumber.  Of course, American mills that would otherwise process B.C. logs do lose from such a ban and given the transport costs for logs it is unclear how many such mills there are.
Transport Costs

Given the huge decrease in stumpage production in PNW in the 1990s, the sawmills in the area wanted to import logs making the log-export ban particularly irritating. With considerable excess capacity, the Washington mills would likely have bid sufficiently high for B.C. mills to transport at least some of those logs to the Washington waterside mills. While the short-run answer to log flow between British Columbia and Washington certainly has a lot to do with the marginal cost of milling, the long-run location of the industry is likely determined by transportation economics.

Most lumber is milled very near where it is felled, and it is usually assumed that economic forces make this universally so. In that case Vancouver, B.C., with its plethora of very efficient sawmills would, as a natural consequence of economic forces, mill all the lumber from the B.C. coast. In fact, British Columbia has long maintained log-export restrictions that drive a significant wedge between Pacific Rim log-market prices and the Vancouver, B.C. log-market prices to keep logs in British Columbia. If economics would naturally do the job, why do we need the regulations?

Logs are bulky, relatively low in value, irregular in shape, and difficult to handle safely. Lumber is much in higher value, square, and easily dealt with in pallets, but in need of protection from the elements and still not cheap to handle. One determinant of the minimum-cost way of handling lumber is the number of times the product or its raw material needs to be handled. The typical course for timber harvested in B.C. is that the  round wood is placed on a barge for delivery to Vancouver, it is then offloaded, milled, loaded onto a ship, off loaded on a dock, reloaded onto a truck, and delivered somewhere in Japan. Without a ban on log exports,  the round wood would be off loaded to a dockside mill in Japan, milled, and the lumber loaded onto a truck. Direct delivery of logs involves less handling than does the delivery of lumber, and the cost per mile (not per handling) of water transport is quite cheap.

For a time, a California Redwood producer delivered logs into Ensenada, Mexico, milled them there, and re-imported the lumber into Southern California. This scheme used cheap water transport (unencumbered by the Jones Act—Merchant Marine Act of 1920.) and also took advantage of the dry Mexican climate to help cure the lumber.

It is by no means obvious
 that the least-cost way of delivering lumber to Japan is to make the lumber in British Columbia and ship it. In the case of the United States, the economics would depend upon such things as the relative cost of using the Canadian and American railways for Midwest delivery and the ability to use third-party-flagged shipping for delivery on the West Coast.

In the case of internal B.C. production, the economics of shipment are also unclear. Where there are data on the cost of log shipment by truck, the data show a very high per-mile cost. However, the cost is more per hour than it is per mile. The first miles out of the woods are very slow and costly, while the miles driven on the blacktop are much less costly. Mills are very specific to the size and type of lumber they cut efficiently. These two facts put together open the possibility of sorting logs by intended mill and then driving the logs to the mill that will have the highest return. Sierra Pacific Industries in California does this rather than just trying to minimize hauling distance. In order to figure out how many logs from the interior of British Columbia would naturally come to the United States, one would need to account for the quality of the roads connecting the harvest sites and mills, and the optimization of the mills for size and species. Certainly, some logs would be more profitably cut in U.S. mills near the border but few would make it any great distance into the United States. Unemployment in logging in Southern Washington would stay the same with or without this type of trade, yet the trade could be quite substantial and could be two-way trade.

One other concern with log trading is that forest insects shelter under the bark of trees, so the log trade will spread the insects across the Northern Hemisphere. Japan has accepted this risk for a long time and Washington is at no risk from B.C. insects, since B.C. insect species are already present in Washington. Local milling no longer serves a phyto-sanitary purpose for the B.C. trading partners.

The conclusion from this is that the transport economics for stumpage and timber are not obvious and certainly are not amenable to a theoretical or simple empirical answer. This is the sort of messy coordination problem best solved by markets and worst solved by governments and their economists.

Timber Supply in an Administrative World

Timber supply from government-owned land in both British Columbia and the United States is governed by administrative procedure. Stated objectives include community stability, production of forest products, employment, and even government revenue. The political economy of government provision gives both environmental groups and producers a hand in trying to determine the outcome of the process.

In British Columbia, the chief forester is responsible for setting an allowable cut. There is a process to do this that spans years. In the United States, Congress sets an Allowable Sales Quantity  that the Forest Service is then obliged to fulfill. However, it must do so within the confines of forest plans that are only revised each decade. In neither case is the system fleet of foot and quickly responsive to changes in the market for timber.

In the United States, the response to market conditions on federal sales occurs because the sales are for multiple years and the contractor chooses the year to harvest the product. With the shortening of the sale period in the 1980s to less than five years, this effect should be less pronounced. In British Columbia the volume-tenure system does not allow flexibility across years for cutting.

The ultimate level of cutting, quite apart from the allocation of cut to different years in the business cycle, is determined by politics and by environmental and physical concerns. The influence of economics is most strongly felt in the determination of which stands are economic to harvest or in planning parlance in the land base for harvesting. The higher the prices are, the more that can be spent to extract timber, and the more stands that can be cut potentially. While the stands that are marginal will not be planned for cutting in the near future, the legislated need for non-declining flow in the United States and the desire for community stability in British Columbia lead to an immediate effect—the National Forest Management Act of 1976. If more can be cut later, then non-declining flow leads to plans that allow more to be cut now.
 It is through this type of planning exercise that stumpage price has an effect on the long-run quantity of stumpage supplied. Failure to charge the full stumpage price has the effect of depressing the supply from the public agency through the planning mechanism since it makes stands that should be harvestable uneconomic.

The United States, in a spectacular show of disregard for the market, operates about half of its national forests in a below-cost mode. The stumpage fees collected do not cover the cost of sale administration. Thus, the United States, through it is below-cost sales, increases its supply of stumpage beyond what is economic while British Columbia, through its failure to collect market rates for stumpage, depresses its supply of stumpage.

Empirical Evidence

If British Columbia, Washington, or Oregon were really run in an administrative manner that considers mostly long-run forest-condition consequences, then price elasticity of demand should be with a long lag, long enough to account for the time it takes to re-plan a forest, and the supply elasticity with respect to aggregate demand should be near zero. A planned forest is not responsive to market forces. One underlying assumption of the CFLI view of the B.C. system is that it is less responsive than is the U.S. system to changes in economic conditions that affect demand. 
Margolick and Uhler (1992) present evidence that the B.C. system was price responsive. Indeed, it is because of this price responsiveness that there is the deadweight loss to the measures, such as the log-export ban and below-market timber sales. Without the price responsiveness of stumpage, the only effect B.C. policy has is to deny the Crown revenue. Models of the U.S. forest sector, such as TAMM, incorporate price responsiveness and it seems to be well agreed that the totality of the U.S. system does respond to price.

Indeed, the estimation of price responsiveness of the forest sector is not as easy as the Margolick and Uhler (1992) equations or TAMM equations make it seem. Price spikes occur because of the differences in anticipated demand relative to actual demand, because getting timber to market is not a short process (Berck 1999).

Response to changes in aggregate demand, measured either as gross domestic product (GDP) or housing starts, can be found from a simple reduced-form equation. The reduced form of a proper forestry model includes current stock (here, it is proxied by time) and aggregate demand as explanatory variables. In order to account for possible lags in adjustment to demand conditions, a lagged dependent variable has been included in the regression. The B.C. regression uses both the U.S. and Japanese GDP as these are the major buyers of B.C. lumber products. Data were available from 1960 to 2002 and are further described in Table 1.
Put table 1 here.
 Table 2 has the regression results. 

Table 2: Regression of B.C. Roundwood Output

	Variable
	Estimated
	Standard
	t-ratio

	Name
	Coefficient
	Error
	35 df

	LAGBCV
	  0.19544
	0.1493
	  1.309

	LNJAG
	  0.40785
	0.1436
	  2.841

	LNUSG
	  0.98054
	0.5299
	  1.851

	TIME
	–3.04E-02
	1.64E-02
	–1.855

	CLINTON
	–0.13932
	5.74E-02
	–2.426

	CONSTANT
	28.851
	17.92
	1.61


Note: R2 = .92.

Source:
The R2 of .92 shows that this simple regression captures nearly all the variance in the output of the stumpage sector (round wood includes both logs and bolts). The coefficients on aggregate demand, time, and the dummy for the post-Clinton forest plan period are all significant. The lagged dependent variable is not significantly different from zero. There was no appreciable residual autocorrelation. The variables are in log terms so, assuming a steady state, the long-run elasticities are given by the coefficient divided by 1 minus the coefficient on the lagged term. The B.C. regressoin shows that a 1 percent increase in Japanese GDP leads to about a 0.5-percent increase in output while a 1-percent increase in the GDP of the United States leads to more than a 1-percent increase in output. The response of B.C. forestry to aggregate demand is quite large and is not consistent with a view that the output in British Columbia is dependent on policy and independent of economic conditions. Indeed, there is a finding in Burton and Berck (1996) for the United States: Economics, and only economics, drove the U.S. timber harvest. The same environmental forces that caused dramatically decreased cuts in the United States in the 1990s also affected British Columbia but much less severely as shown by the positive but small coefficient on the Clinton Forest Plan dummy.

Neither Washington nor Oregon has anything close to the public ownership of forests of British Columbia. Oregon has a much higher percent of FS than Washington. Starting in the very late 1980s the determinants of harvest in both states shifted from demand to the supply side. Oregon, with its large (3.7 bbf private and 4.3 bbf ft FS + BLM) public harvests experienced a dramatic decline of over 90 percent in BLM and FS harvest from 1989 to 2000. As a result, regressions for Oregon are run only for the period before the forest plan. The data readily available only begin in 1965 and are in million board feet for output. Housing starts is the aggregate demand variable that provides the best explanation for the Oregon data—regressions using either the U.S. or Japanese GDP have low explanatory power. Tables 3, 4, and 5 present these results for the 1965 to 1988 period. 

Table 3: Regression of Oregon Timber Harvest
	Variable
	Estimated
	Standard
	T-ratio

	Name
	Coefficient
	Error
	17 df

	LAGORV
	  0.74308
	0.195
	  3.81

	LNHS
	  0.41
	7.71E-02
	  5.319

	LAHS
	–0.24629
	0.1147
	–2.148

	TIME
	–1.79E-03
	3.68E-03
	–0.4877

	CONSTANT
	  4.6473
	8.253
	  0.5631


Note: R2 =.77

Source: Computed
Table 4 Washington Timber Harvest

	Variable
	Estimated
	Standard
	T-ratio

	Name
	Coefficient
	Error
	26 df

	LAGWA
	  0.43663
	0.1601
	  2.727

	LNJAG
	  1.3739
	0.6723
	  2.044

	LAJAG
	–0.92322
	0.612
	–1.509

	LNUSG
	  2.0144
	1.089
	  1.85

	LAUSG
	–1.287
	0.7629
	–1.687

	LAHS
	–8.57E-03
	0.1022
	–0.8387E-

	TIME
	–4.12E-02
	4.28E-02
	–0.9639

	CLINTON
	–0.1241
	5.09E-02
	–2.437

	CONSTANT
	  52.336
	47.69
	  1.097


Note: R2 =.90
Source: Computed
Table 5 Regression of Washington Timber Harvest

	Variable
	Estimated
	Standard
	T-ratio

	Name
	Coefficient
	Error
	17 df

	LAGWA
	  0.41294
	0.2435
	  1.696

	LNHS
	  0.29333
	8.67E-02
	  3.384

	LAHS
	–6.40E-03
	0.126
	–5.08E-02

	TIME
	–3.45E-03
	3.10E-03
	–1.114

	CONSTANT
	  9.8575
	7.207
	  1.368


Note: R2 = .66

Source: Computed.
The regressions for Washington were both run in the form used for the Oregon and B.C. regressions. The period post 1988 is too short for regression analysis but is dominated by a decreasing time trend—a clear result of the withdrawal of public timber.

The regression for Oregon has a large and significant lag term, suggesting a slow adjustment process. Housing starts and lagged housing starts are both significant and opposite in sign. The long-run effect is the sum of the housing-start coefficients divided by one less the lag term and is about two-thirds. This is less than the B.C. responsiveness. The coefficient on time is small and not significant. This would be true if the public sector’s actual output was politically driven and nearly stock independent, which seems plausible over this period.

For the Washington regression using housing starts, the lagged term is less prominent and lagged housing starts are insignificant. However, the response to housing starts, in the long run, is not much different than in Oregon. The response just comes sooner. In this sense it is more like the B.C. results. Using the full period, the long-run elasticity with respect to Japanese GDP is .8 and with respect to U.S. GDP it is 1.3. This is very similar to the B.C. results.

The conclusions one should draw from this exercise is that the B.C. system responds much closer to the way that the private sector (e.g., Washington) does than to the way that the public sector, (e.g., Oregon) does. The anomalous response is that of the U.S. public sector not of British Columbia.
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Table 1 Variables and Sources.

	Name
	Definition
	Source

	LAGBCV
	Natural log of B.C. Roundwood Production, lagged one year in million meter cubed


	

	LNJAG
	Natural log of GDP of Japan
	

	LNUSG
	Natural log of GDP of United States
	

	TIME
	Time trend
	

	Clinton
	Dummy variable 1 after 19xx
	

	LAGORV
	Natural log of Oregon timber harvest, lagged (bd f)t


	

	LNHS
	Natural log of U.S. housing starts
	

	LAHS
	Lag of natural log of U.S. housing starts
	

	LAGWA
	Lagged natural log of Washington timber harvest (board feet)


	


�Yes, it is as written


�This appears clear as it is.  Exports  are sent out of country.


�Other than the systematic problem with superscrpts is their another problem with the equations?  





�Below-cost forest sales were first discovered by Barlow et al. (1980).


�Allegations of collusion on a large scale have not been proven in the Western United States. However, a more concentrated industry, such as the B.C. industry, might be more amenable to collusion.


�See internet Website:


 � HYPERLINK "http://www.openmarkets.org/openmarkets/issues/background.shtml" ��http://www.openmarkets.org/openmarkets/issues/background.shtml�.


�There are cases where the ban is to encourage domestic consumption at below world market price. That is clearly not the case in lumber and logs.


�If per-unit transport costs do change with volume of lumber shipped and the quantity of stumpage is held constant, then the quantity of lumber retained in Canada changes with a change in exports according to the following formula


� EMBED Equation.DSMT4  ���


Again, the key element in this formulation is that, if the marginal transport costs for lumber are constant, then the quantity of lumber retained in Canada (and sold to the United States) is independent of the number of logs exported.


�Kalt (1999) took the position that export of logs from British Columbia made no economic sense and was only driven by trade barriers erected by the Japanese.


�The allowable cut effect can be more pernicious (Schallau, 19__).
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		B.C.		Roundwood		14062		13487		15585		17150		17596		17869		18547		18355		19777		22039		23069		23898		23887		29679		25429		21175		29436		29605		31779		32178		31481		25737		23819		30240		31519		32488		32750		38206		36737		36918		31268		31633		33292		32977		31742		31571		30566		29313		27957		32618		33251		31222

		OR		Timber Harvest												9394		8921		8357		9743		9150		7982		9028		9630		9366		8361		7371		8153		7876		7997		7694		6639		5695		5758		7464		7550		8127		8743		8215		8615		8420		6219		6080		5742		5294		4167		4304		3923		4081		3532		3759		3854

		WA		Timber Harvest												6522		6075		5936		6971		7004		6459		6450		7081		7809		6876		6185		6968		6592		6751		6969		5720		4890		5079		6087		5792		5963		6556		7037		7045		6788		5849		5104		5018		4330		4156		4392		4366		4221		4022		4383		4130






