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Abstract

The overall impact of acid rain on Canadian forests and the effectiveness of alternative
pollution control programs in preventing forest damage are highly uncertain. However, a survey of
scientific experts, carried out by Forestry Canada, sheds considerable light on the potential effects.
Firstly, the results of this survey are used to identify the risk of forest damage without further
pollution controls, and the expected forest productivity benefits of two alternative pollution control
programs. Secondly, the relationship between these forest productivity changes and the future
commercial timber harvest is explored. Finally, the social and economic benefits of the two pollution
control programs are estimated.

Resume

L'incidence globale des pluies acides sur leg forets du Canada et l'efficacite des programmes de
lutte contre la pollution axes sur la prevention des dommages causes aux forets sont extremement
incertaines. Toutefois, une enquete menee aupres de specialistes scientifiques par Forets Canadajette
un eclairage cru sur leg incidences possibles. En premier lieu, leg resultats de l'enquete servent de
matiere premiere a une analyse du risque d'endommagement qui pese sur leg forets si nulle autre
mesure de lutte contre la pollution n'est prise ainsi que des avantages que devraient avoir sur la
productivite forestiere deux nouveaux programmes de lutte contre la pollution. En deuxieme lieu,
nous examinons leg rapports entre ces changements au niveau de la productivite forestiere et la future
recolte commerciale de bois d'eouvre. Enfin, nous raisons une estimation des avantages sociaux et
economiques des deux programmes de lutte contre la pollution.
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1.0 Introd uction

This study develops a preliminary estimate of the commercial forestry benefits resulting from
the control of long range air pollution.l Specifically, two alternative pollution control programs are
evaluated against a base case in which no further pollution control measures are implemented. First,
a program of additional controls and regulations is evaluated, which can maintain long range air
pollution at recent (1984) levels into the indefinite future. This program can prevent projected
increases in pollution levels without further controls. Second, a more extreme program of controls and
regulations is evaluated, which can reduce long range air pollution levels 50% by 1994 and can
maintain these new lower pollution levels into the indefinite future. These control programs were not
chosen because they accurately reflect actual pollution control initiatives on the part of Canadian
and/or American governments, but because they reflect a subjective assessment of the feasible range
of policy options. However, it is noteworthy that the base year for the analysis is 1984, and since that
time the Canadian government has taken several important initiatives to reduce pollution levels.2

At the outset, it is useful to outline the rationale for the particular framework used in this study
and clarify its relation to other work in this area. First, the focus is on the "benefits of pollution
control" rather than the "costs of pollution damage" to avoid confusion in terminology. Costs are
usually equated with expenditures made to implement an action. In the context of pollution control,
this means the dollars expended to purchase scrubbers or implement other technological
improvements to reduce pollution emissions. In this framework, the avoidance of pollution damage is
a benefit of pollution control. Second, the intended purpose of the study is to help decision makers
select an appropriate pollution control strategy. Much of the previous analysis and commentary on
long range air pollution has focused on estimating the "current damage" to the forest (Crocker and
Forster 1986). Although the information is interesting, this approach to the problem is not
particularly useful from a decision-making perspective. For example, if the damage that has already
occurred is partly or largely irreversible, then knowledge of current damage has little relevance for
future policy.3 The damage represents a "sunk cost" to society which is not susceptible to a policy
prescription. The more relevant question from a public policy perspective, and the one addressed in
this study, is the extent to which "future damage" can be avoided and the nature and extent of the
pollution control measures required.

Even in the context of forestry, this analysis is only a partial benefit evaluation.
Noncommercial forestry values, which may be influenced by pollution control, are unevaluated. This
is partly because of difficulties in estimating nonpecuniary values, but also in the interest of keeping
an already complex subject reasonably focused. In addition, commercial forestry is narrowly defined
in the study to mean the harvesting and processing of timber into lumber, pulp and paper, and other
common forest products. Annual tree-cropping activities, such as maple sugar or fruit production, are
also unevaluated now because limited time and resources precluded their investigation.

Study Outline2.0

The basic framework of the study is as follows. In section 3.0, the potential physical damage to
forests due to long range air pollution is investigated. A survey of expert scientists in the field of air
pollution and forest interactions, conducted by Forestry Canada in 1984, sheds considerable light on

lLong range air pollution is defined in this study to include five key pollutants that may adversely affect forest productivity
(S02, SO"" NOx, °3, and heavy metals.) A more popular generic term for long range air pollution, or more accurately one of the
effects or long range air pollution, is "acid rain."

2The effect of the Canadian initiatives on "total" pollution levels depends on American policy responses. The American
government to date has not followed the Canadian lead on this issue.

3In the specific context of forestry. this may be important. Many experts believe that forest damage has already occurred and
that it is not completely reversible within 30 years (see Fraser et al. 1985).



°SS611B 1" .lasB.ld aas S1ut/:Innod :>y!:>ads jO IaAaI 1STJ:>a.lOj aq1 uo I!t/:Iap a.low
.l°d °S1Sa.lOj 1:>alJB AlaS.laApB ABW 1Rq1 S1ut/:Innod Aa1( nB jO lao\al aq1 U! sasTJa.l:>u! 2JurnU!1uO:> 1STJ:>aJOj S1uapuodsa.l aq1 uaqJ,
°am1nj aq1 U! q1MO.l~ UO!1TJfndod pUB :>!WOuo:>a a,BJapOW (:> pUR 'uonnnod AJTJpUnoqsUBJ, ~U!,!W!I ,UaWaa.l2JTJ ITJUO!1TJUJa,U!
~jSsa:>:>ns OU (q 'UO!1u~2JaJ IOJ,UO:> Uo!,nnOd Ul a2JUTJq:> aA!1UB1sqns OU (TJ :awnSSTJ ~ pa1(STJ a.laM S1U3PUods3.1 aq, 'AnTJ:>y!:>adSt

AlaJ{!1 ~SOW aq~," a~~W!~Sa O~ paJ{s~ aJ~M sluapuodsaJ aq1 t's~Jadxa :>y!~ua!:>s Jo Aal\JnS ~p~u~::> AJ~SaJOd
aq~ uI 'IOJ1UO:> UO!1nllod ~noq1!M SUO!1!PUO:> 1:>afoJd 01 AJ~Ssa:>au S! ~! 'IOJ1uO:> uo!~nllod Jo s1yauaq
aq1 a1~W!1Sa OJ, 'UO!1:>~U! Jo a:>uan*asuo:> aql 51 uon:>~ u~ ~u!1~nl~l\a JoJ 1U!od ~U!1.1~1S aqJ,

esu:) esugrf:

.I°.I~UO:> uo!~nIlodJo
s~1Jeueq eq~ -Su!~ew!~se .I°J s!seq eq~ e.Ie f.eA.InS S!q~ JO s~Inse.I eqJ, .so!Jeue:>s leAeI uo!~nIlod ~ue.IeJJl.p

leJeAeS JepUn s~:>eJJe f.~!A!~:>npoJd ~SaJoJ eA!~euJe~Ie Jo, pooq!IaJln eq~ PUg se-Sueq:> f.~!A!~;)npoJd
~Se.l°J e.ln~nJ Jo ~ue~xe PUg eJn~eu eq~ uo uo!u!do ~.ledxe pe~!;)!IoS f.eA.lnS S!q~ 'se.l!euuo!~senb .lnoJ Jo
se!.les eA!1e.le~! ue -SU!S n "(gS61 'Ie ~e .lese.Id) uo!~nIIod .l!e e-Sue.l -SuOI Jo s~;)eJJe Ie!~ue~od eq~ uo ~q-S!I
eIqe.lap!suo:> speqs epeueo f..I~se.l°d f.q ~no pe!.l.le:> s~.ledxe :>1J!~U3!:>S Jo f.eA.lnS e 'eI!qMueew

"s.leef. ewos .l°J q:>.leese.l :>!J!~ue!:>s eA!SUe~Xe eJ!nbe.l II!M ~:>3fqns eq1 uo e-SpelMouJl aA!~!U1Jea

's~ue~nIlod u!e~.le:> Jo s~:>eJJe uo!1ez!I!~.leJ ell~ o~ enp elq!ssod S! f.1!A !~:>npo.ld ~se.l°J U! esee.l:>u!
ue ~eq~ eAeneq s~.ledxe ewos '1:>eJ uI 'epeueo U! f.~!A!~;)npo.ld lSa.lOj ~;)eJJe .{leS.leApe ~ou f.ew .l0 f.ew

uo!~nIlodJo sleAel e.In~nJ PUg ~uesa.ld 'edo.lng Ie.l~ue:> U! ~eq~ WO.lJ ~ue.leJJ!p f.Iqe.l3p!suo:> S! s~ue~nIIod
Jo X!W eq~ PUg '.leMoI S! s~ue~nIIod Jo IeAel Ile.leAo ellJ, 'eA!~e~Ue~ e.lOW U3Ae S! 3:>uep!A3 eq~ 'epeueo
uI 'd!qsuo!~eIe.l eA!~e-SaU S!ll~ eAo.ld f.laA!snI:>uo:> o~ ~s!xe ~ou saop uo!1ew.l°Ju! a~enbepe 'f.uew.la{)
~seM U! eu!l:>ep 1se.l°J Jo asne:> f..lew!.Id e se uo!~nIlod .l!e a-Sue.l -SuoI o~ s~u!od a:>uep!Ae Ie!~ue~swn:>.l!:>
ll-Snoq~IV .U!el.le:>un f.Iq-S!q S! s~se.l°J uo uo!~nIIod .l!e a-Sue.l -SuoI Jo ~:>edw! Ile.leAo allJ,

A1!A!1;>np°.ld 1Sa.lO~ pUB 1°.l1UO;) UO!1nnOd0.&

.sa.3~M pU~ sIaAaI ~uawAoIdwa

I~!~ua~od u! a;)ua.laJJ!p al{~ sau!w~xa AIuO Apn~S al{~ 's~!Jauaq I~!;)OS .3u!p.l~.3aH .UO!~~w!~sa
a~~~!I!;)~J o~ ap~w a.l~ suo!~dwnss~ .3U!AJ!Idw!s I~.laAas 'a.l°Ja.lal{.L 'aIq~I!~A~ sa;).lnosa.l pu~ aw!~

pa~!w!I el{~ l{~!M aIq!s~aJu! paAo.ld ~! 'AIa~~un~.l°JUn pu~ '~aJf.l~w al{~ Jo sep!s AIddns pu~ pu~wap l{~oq
Jo .3u!Iepow paI!~~ap sa.l!nba.l S!SAI~U~ Jo adA~ S!l{.L .se.3u~l{;) a~~.l ~SaA.l~l{ al{~ JO ~Insa.l ~ s~ s.la;)npo.ld

o~ SanUaAa.l ~au S~ IIaM s~ S.lawnsuo;) o~ sa.3u~q;) a;)!.ld I~!~ue~od Jo SUO!~~;)~Idw! el{~ a~~.lod.lo;)u!
PInol{s s~!Jauaq aA!~~;)°II~ .l0 A;)Ua!;)1jJa ;)!WOUO;)a JO uo!~~nI~Aa ~;)a.l.lO;) ~ 'AII~;)!ul{;)a.L .pa~~w!~sa a.l~

I°.l~UO;) uo!~nIIod .l!~ a.3u~.l .3uoI Jo s~!Jauaq ;)!wouo;)a pu~ I~!;)OS al{~ 'Apn~S el{~ JO O.g UO!~;)aS uI

'SUO!~;)~ I°.l~UO;) al{~

Jo s~!Jeueq e~~.l ~SeA.l~l{ el{~ seu!Jep Se~~.l ~SeA.l~l{ U! e;)Ua.leJJ!p el{.L 'SUO!~;)~ I°.l~UO;) uo!~nIIod ~nOl{~!M
pU~ l{~!M l{~oq pa~;)ero.ld e.l~ se~~.l ~seA.l~q e.ln~nJ 'UO!~;)eS S!l{~ uI 'po!.led ew!~ eIq~.lep!suo;) ~ .laAO

pe.3.3~I pu~ ~;)a.l!pu! ue~Jo S! sa~~.l ~SeA.l~l{ UO e.3~w~p I~;)!sAl{d Jo ~;)eJJe al{.L .S.le.3~u~w ~se.l°J Jo UO!~;)~

pu~ se!;)!Iod eq~ pu~ e.3~w~p ~se.l°J el{~ Jo e.ln~~u el{~ l{~oq uo spuedep d!qsuo!~~Ie.l S!l{.L 'pa~~.3!~SaAU!

S! Se~~.l ~SeA.l~l{ I~!;).lawwo;) e.ln~nJ pu~ so!.l~ue;)s uo!~nIIod aA!~~u.le~I~ al{~ .lepun A~!A!~;)npo.ld

~Se.l°J U! sa.3u~l{;) a.3~~ua;).led al{~ uaaM~eq d!l{suo!~~Ia.l al{~ 'Apn~S al{~ JO O.V UO!~;)aS uI
.~xa~UO;) U~!P~u~::> ~ U! MOU eIq~I!~A ~

UO!~~W.l°JU! ~saq al{~ S! ~! '~~~p as!;)e.ld a.lOW S! a.lal{~ I!~UO .SUo!~;)~.le~u! uo!~nIIod .l!~nsa.l°J Jo

~a;rB al{~ U! s~s!~ue!;)s ~.ladxa Jo suo!u!do pa~~.3a.l.3.3~ al{~ s~;)aue.l UO!~~W.l°JU! al{~ '.laq~~H ..3U!Idw~s pu~

Uo!~~~uaw!.ladxa ;)m~ua!;)s paII°.l~uo;) WO.lJ .3u!~Insa.l s~;)~dw! aIq~.lns~aw I~n~;)~ ~;)aua.l ~ou op I°.l~UO;)
uo!~nIIod l{~!M pe~~!;)OSS~ s~!Jauaq eq~ pU~ sasuodsa.l uo!~nIIod pa~~w!~sa al{.L 'SUO!~;)~ I°.l~UO;) al{~ Jo

s~!Jeuaq I~;)!sAl{d al{~ au!Jap A~!A!~;)npo.ld U! Se;)Ua.laJJ!p el{.L 'SUO!~;)~ I°.l~UO;) uo!~nIIod .lal{~.lnJ ~nOl{~!M
pU~ l{~!M l{~oq A~!A!~;)npo.ld ~Se.l°J U! se.3u~l{;) a.3~~ua;).lad I~!~ua~od sa!J!~uap! AaA.lnS S!l{.L .SO!.l~Ua;)S

IeAeI uo!~nIIod aA!~~u.le~I~ .lepun sa.3u~l{;) A~!A!~;)npo.ld ~Se.l°J I~!~ua~od Jo ~ua~xa pu~ e.ln~~u al{~~

g



9

Table 1. Estimated percent change in future forest productivity under base ca~e assumptions
(Fraser et al. 1985, Table 14, p. 23) I

Mean
(%)

SD
(%)

Number of
respondents

Range
(%)Region

Atlantic provinces
Quebec/Ontario
Prairies/NWT
B.C./Yukon

-4.50

-7.41

.0.78

-0.86

22
25
24
24

by 1994
2.32
3.26
1.25
1.66

by 2014
4.49
6.04
2.40
3.32

-8.35

11.53
-1.63

-2.30

Atlantic provinces
Quebec/Ontario
Prairies/NWT
B.C./Yukon

22
25
25
25

.20.0 

to 0.0

30.0 to 0.0

10.0 to 0.0

15.0 to 0.0

percentage change in forest productivity" due to long range air pollution assuming the absence of any
additional pollution control measures. These predictions form a base case from which alternative
states of the world can be evaluated.

Aggregated responses regarding the probable impact of long range air pollutiqn, given a base
case world, are provided in Table 1. The mean figures represent the average estim,ted percentage
impact of long range air pollution on regional forest productivity. Standard deviati~ns, numbers of
respondents, and response ranges are included to indicate of the degree of consensusi among experts
regarding foresUIong range air pollution interactions.

The results in Table 1 strongly suggest that unless further efforts are made i to control long
range air pollution, reductions in forest productivity can be expected throughout Cartada. The most
pronounced reductions are expected in Eastern Canada. In Quebec/Ontario a~d the Atlantic
provinces, average productivity reductions of 7.4 and 4.5%, respectively, are predi~ed by the year
1994 and 11.5 and 8.4%, respectively, by the year 2014. In Western Canada, long ra ge air pollution
induced reductions in forest productivity are expected to be relatively low. The av rage predicted
decline by 1994 is less than 1% for both the Prairies/Northwest Territori~s and British
Columbia/Yukon regions. However, the predicted declines reach 1.6 and 2.3%, respectively, by the
year 2014. It is noteworthy that in spite of the range of opinion among scientific ex~erts, all of the
average figures are statistically significantly different from zero at a 95% confidence le~el.

3.2 Regulatory Scenario 1

The first pollution control scenario evaluated in the Forestry Canada sur~ey resulted in
"constant pollution levels." The respondents were asked to assume that regulatory a~tion was taken
that maintained pollution at recent (1984) levels into the indefinite future. (Regulatolry actions were
left unspecified. The respondents were simply asked to assume that regulation v.1as effective in
maintaining constant pollution levels.) The respondents were then asked, as in t~e base case, to
provide an estimate of the most likely -percentage change in forest productivity -Tab~e 2 reports the
average estimated productivity change together with standard deviations, number of r,spondents, and
response ranges.

The difference between regulatory scenario 1 and the base case is the avoida*ce of projected
future increases in pollution levels. However, Tables 1 and 2 are very similar. Althou~h there is some
marginal downward shifting in the estimated amount of forest productivity decli*e, substantial
productivity reductions are still predicted. Once more, the most pronounced effects ~re expected in

-10.0 to 0.0
-15.0 to 0.0
-5.0 to 0.0
-7.5 to 1.0
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The results here are very different from both the base case and regulatory scenario 1. First, a
small increase in forest productivity is expected in both the Atlantic provinces and Quebec/Ontario by
1994 and a more significant increase is expected by the year 2014. In effect, eastern Canadian forests
are expected to partially recover from existing adverse pollution effects. Second, throughout Western
Canada, expected forest productivity losses are negligible and statistically insignificant.

3.4 Forest Productivity Benefits of Regulatory Action

The "expected" forest productivity benefits of regulatbry actions are the differences between the
expected changes under the base case and under each regulator)' scenario. To provide an estimate of
the benefits likely to result from the two regulatory options, the probability distributions in Tables 1
and 2 and Tables 1 and 3 were pooled using standard statistical techniques. The estimated benefits of
regulatory scenario 1 (constant pollution levels) and regulatory scenario 2 (50% reduction in pollution
levels) are presented in Tables 4 and 5, respectively. In addition to the pooled standard deviation for
the estimates and the number of respondents, an associated 95% confidence interval is reported for
each regional benefit estimate.5 This interval indicates the diversity of opinion among experts on the
forest productivity impacts of long range air pollution. The size of the interval can be directly
attributed to uncertainty regarding both the effects of air pollution and the efficacy of controls.

Table 4 shows that the expected productivity benefits of regulatory option 1 are relatively low.
In the West, negligible (less than 1%) benefits are expected by both 1994 and the year 2014. In the
East, the expected benefits are somewhat more substantial but still remain less than a 3% increase in
forest productivity over the base case by the year 2014. The only statistically significant result at 95%
confidence is QuebedOntario by the year 1994. Zero (no effect) is contained within all of the other
confidence intervals.

Table 4. Benefits of regulatory scenario 1

by 1994
2.22
3.21
1.06
1.48

+ 1.31
+2.15
+0.31
+0.20

Atlantic provinces
Quebec/Ontario
Prairies/NWT
B.C./Yukon

44
50
47
47

+ 2.66 to -0.04
+ 3.98 to + 0.32
+ 0.95 to -0.33
+ 1.98 to -0.69

by 2014
4.09
5.50
1.97
2.88

+2.26
+2.80
+0.70
+0.66

44
50
48
48

+4.:
+5.1
+1.:
+2.

-0.29

-0.33

-0.45

-1.02

Atlantic provinces
Quebec/Ontario
PrairieslNWT
B.C./Yukon

5 The confidence interval is derived assuming "independent" mean estimates of productivity change under each pollution
scenario. On this basis, the pooled variance for two means is:

S2pooled = [nt-l]S21 + [n2-1]S22

nl + n2- 2

md the confidence interval for the difference in means is:

Confidence Interval(l-al = y 1- Y 2 :t ta/2 (Sp) (1 + 1)1/2
n1 n2

L to

3 to
5 to
i to
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Table 6. Estimated distribution of forest productivity effect between mortality and growth
reduction (Fraser et al. 1985, Table 15, p. 24)

Mortality
(%)

Growth reduction
(%)Region

by 1994
Atlantic provinces
Quebec/Ontario
Prairies/NWT
B.C./Yukon

20
24
12
14

80
76
88
86

by 2014
26
28
15
18

74
72
85
82

Atlantic provinces
Quebec/Ontario
Prairies/NWT
B.C./Yukon

discussed in some detail and a set of plausible assumptions is developed. In subsequent sections, these
assumptions are used to project future harvests both with and without pollution control measures. For
ease of exposition, throughout this analysis we focus on the average estimated productivity effects of
each pollution level scenario.

4.1 Nature of the Productivity Change

Based on evidence from point source pollution studies and the forest damage in Central Europe,
which is believed to be pollution related, any forest productivity loss can be expected to result from two
types of forest damage (Gorham and Gordon 1960). First, there may be a widespread reduction in
forest growth and yield. Second, there may be a mortality of certain sensitive tree species. In the
Forestry Canada survey, the scientific experts were asked to estimate the distribution of potential
productivity loss between these two categories. The mean results are presented in Table 6.

In the Atlantic region, tree mortality is expected to 'account for about 20% of any forest
productivity loss by 1994. By 2014, this proportion increases to approximately 26%. In the
QuebedOntario region, mortality is expected to account for about 24% of any forest productivity loss
by 1994 and approximately 28% by 2014. Throughout the West the proportionate share of mortality is
expected to be considerably lower. The mean proportionate share of mortality ranges from a low of
12% on the Prairies by 1994 to a high of 18% in British Columbia by 2014.

Management Responses to Tree Mortality4.2

In the case of tree mortality, several different assumptions regarding management responses
are possil::le. One assumption, which is favored by several European analysts, is ,that short-term
commercial harvests will be increased to salvage wood from the moribund trees (O.F. Hall and
E.Niesslein, Status of Atmospheric Damage to Forests in West Germany, Virginia Polytechnic
Institute and State University, unpubl. ms., 1985; E. Niesslein, Economic and Political Consequences
ofWaldsterben, Frieburg University, interim report, Feb. 1985). In effect, they project a short-term
increase in timber supply followed by a long-term reduction in harvests. However, even with salvage
harvesting, this projected increase need not occur. For example, in 1984 the West Germans indicated
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case

Year

Figure 1. Atlantic provinces harvest adjustments.

harvests over the entire rotation. Third, it is assumed that it takes 50 years for gro~th reduction to
fully affect harvest rates.8 The full effect is gradually introduced in a direct line faShion during this
period.

The implications of these assumptions for the four Canadian regions are outlined in Figures 1-
4. These reflect the estimated decline (or increase) in harvest rates (in percent) fdr selected years
under the base case and the two regulatory scenarios. For example, in the Atlantic region under the
base case (that is, no further pollution control actions), harvests in 1994 are projected to be 0.9% below
the level attained with no forest productivity change. This loss is projected to increase to 8.4% by the
year 2064. For Quebec/Ontario the equivalent figures are -1.8% and -11.5% for 1994 and 2064,
respectively.
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Figure 4. British Columbia/Yukon harvest adjustments.

4.5 Harvest Projections

The future of Canadian timber supply is uncertain and controversial even without long range
air pollution impacts. In the last three decades, Canadian harvests have increased dramatically and
calculated annual allowable cuts indicate a surplus available for further expansion within this
management constraint. However, this surplus may be more apparent than real (F .L.C. Reed and
Associates 1978). Allowable cut calculations have tended to focus on the physical availability of
timber with less attention to its economic viability. Much of the apparent surplus is poor quality wood
located in inaccessible or environmentally sensitive areas which may never be harvested. Canadian
harvests may actually decline in the next several decades as the old growth timber stocks are
liquidated and replaced with lower volume second growth forest.

For projection purposes, we have used the relatively conservative assumption!that harvests will
be maintained at current (annual average 1981-85) levels throughout the country without pollution-
induced productivity changes.9 Estimates of future harvests under the base ~ase and the two
regulatory scenarios are presented in Figures 5-8 for each region of the country.

Without further pollution controls (base case), harvests are projected to declin~ in each region of
the country. Maintaining pollution at current levels (regulatory scenario 1) does li~tle to change this
situation. In contrast, reducing pollution levels by 50% (regulatory scenario 2) has a much more
dramatic impact. Not only are harvests generally maintained in all regions but harvests are projected
to increase to some extent in the East.

9 This assumption was selected to facilitate exposition. However, the harvest rate benefits of pollution control are the
"differences" in harvests with and without pollution control. Consequently, alternative assumptions regarding the future
Canadian timber harvest will have only a mar2inal effect on estima ted benefits.
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