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Sustainable Forestry in the Balance
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management.

ustainable forestry has always been
S difficult to define in quantitative
terms. There have been Herculean ef-
forts to identify specific performance indica-
tors that should be measured to shed light on
sustainability (e.g., Montreal Process Work-
ing Group 2005), and there have been some
remarkable efforts to quantify and monitor
those values regionally or nationally (e.g.,
Carpenter et al. 2003, USDA Forest Service
2004). However, as a natural resource com-
munity we have not done particularly well at
interpreting what those performance indica-
tors really mean with regard to sustainabil-
ity. For example, we can readily monitor the
area of forest types by age class and see that it
is changing, but there is no general consen-
sus on what range of outcomes indicate sus-
tainability or unsustainability. Although we
have the benefit of an excellent statistical
profile of forest conditions in the United
States based on a broad suite of carefully
chosen criteria and indicators (USDA Forest
Service 2004), very few threshold values
have been identified for those indicators that
would indicate if forest management prac-
tices are unsustainable at state, regional, na-
tional, or global scales.
However, there is one threshold related
to sustainable forest management that, for
all practical purposes, can be viewed as an

In the United States we increasingly restrict wood production in the name of sustainability while going
abroad for an ever larger share of the wood we consume, even though our own forest resources per
capita are greater than the rest of the Earth. The unintended consequence is we transfer impacts of
harvesting and consumption elsewhere. If we believe impacts of harvesting and consumption are
primarily positive, we should embrace them locally. If we believe impacts are negative, we should take
responsibility for them locally and mitigate them. Sustainable forest management requires scalable
solutions across geopolitical units: states, regions, nations, and Earth. There are some simple measures
of sustainability applicable across all these scales fo establish sidehoards for sustainable forest
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absolute. It is the first of seven simple con-
cepts related to sustainability. Namely, for-
ested ecosystems are not sustainable if vol-
ume or biomass losses exceed growth over
large areas or long periods of time. Losses
could be removals for wood products or fuel,
the result of land clearing, or the conse-
quence of insect or disease outbreaks. What-
ever the cause, if losses exceed growth (i.e.,
there is a net decline in volume or biomass)
over large areas (e.g., thousands of acres) or
over long periods of time (e.g., 10 years or
more), most people would agree the situa-
tion is not sustainable. There may be many
other reasons to conclude that forest condi-
tions or forestry practices are not sustainable
(e.g., related to forest ecosystem diversity,
nontimber values, ecosystem services, etc.),
but the aforementioned concept of large-
scale, long-term, nondeclining volume is
clear, measurable, and deeply rooted in our
conservation ethic.

A cursory examination of net change in
forest resources in the United States seems to
indicate that we are on the right track with
regard to this basic tenet of forest sustain-
ability. The volume of US timber has in-
creased steadily over the past 50 years from
616 to 856 billion cu ft (Smith et al. 2003).
If we look no deeper, we can feel good about
the situation. However, an examination of

our patterns of forest growth, removals, and
consumption in a broader context raises the
concern that our current situation is not sus-
tainable in a global context and may even be
unethical in a global context.

If we start with that first simple concept
of sustainable timber volume and add six
more equally simple but related concepts, it
completely changes the picture with regard
to sustainability of forestry in the United
States. The following sections describe six
more simple ideas and how they shape a
broader view of sustainable forestry.

Second Simple Concept

Most people are not enamored with
timber harvesting. As forestry professionals
we readily see that timber harvesting can
serve important purposes such as producing
commodities, maintaining biodiversity, pro-
viding specific types of wildlife habitat, and
improving forest health. However, most peo-
ple find harvesting unaesthetic and would
prefer not to see it where they live, recreate, or
travel. Thus, decisions about where, when, and
how much to harvest must have a sound scien-
tific and social basis, because harvesting gener-
ally is unpopular and likely to remain so.

Third Simple Concept

We use a lot of wood in the United
States—about 20 billion cu ft per year
(Haynes 2003, Howard 2003). That is the
equivalent of 67 cu ft of wood per person per
year (and far more than the global average
annual consumption of 21 cu ft per person
[Gardner-Outlaw and Engelman 1999]).
To help put our national wood and fiber
consumption in perspective, think of it as
one continuous log, 3 feet in diameter, run-
ning through a mill at 60 miles per hour 24
hours per day, 365 days per year; or think
about the area of land required to satisfy an-
nual wood consumption at current rates of
forest productivity (Figure 1). If the 20 bil-
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Figure 1. Conceptual woodsheds, 2000. Circles show the approximate area required to
satisfy annual wood consumption (on a simple cubic foot basis) for each named metropol-
itan area. Circles indicate area where current net annual growth of growing stock on
timberland is equal to 87% of consumption for the metro area population. Analysis assumes
13% of consumption could be met from nongrowing stock trees, and that total per capita
wood consumption in 2000 was 70.1 cu ft (Howard 2003). Analysis takes into account
differences in the total area and productivity of timberland in the vicinity of each metro-
politan area (e.g., compare total consumption and woodshed size for Des Moines versus
Atlanta). This conceptual diagram assumes all persons within the circular woodshed but
outside the named metropolitan area would need to obtain wood elsewhere. (Patterned
after Shifley and Sullivan (2002); based on data and online analysis tools from Miles et al.

" Washington, D.C.
» 5 million people
293 million cubic ft.

4 million people
259 million cubic ft.

(2005) with additional analyses by the author.)

lion cu ft of wood corresponding to our an-
nual consumption were stacked in 1-cubic-
foot blocks, they would reach to the moon
and back nearly eight times.

Consumption of wood in the United
States is expected to increase over time as our
population increases. There are two compo-
nents related to total wood consumption in
the United States: how much wood we con-
sume per person, and how many people live
here. Between 1965 and 2002, the per capita
consumption of timber products has varied
between 67 and 83 cu ft (Howard 2003).
After 5 years of slowly declining per capita
consumption, in 2002 (latest data) it stands
at 67 cu ft or slightly below the 1965 level.
However, over that same period the US pop-
ulation increased by nearly 50% (from 194
to 288 million people) and total US con-
sumption of wood increased by nearly the
same proportion. Projections are that by
2050, increases in the US population will
drive US wood consumption up to 27.5 bil-
lion cu ft per year. That is an increase of
40%, relative to 1996 values, even with a
projected slight decline in per capita wood
consumption over that period (Haynes
2003).
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Fourth Simple Concept

The United States is a net importer of
wood and has been for roughly 90 years
(Haynes 2003). In the United States we
both import and export logs, lumber, and
finished wood products. For example, about
one-third of the softwood lumber we con-
sume comes from Canada (Adams 2003,
Howard 2003, Society of American Forest-
ers 2004), and we obtain many finished
wood products from abroad. At the same
time we export veneer logs, wood chips, and
finished products throughout the world.
However, on balance, imports substantially
exceed exports. In 1991 net imports
amounted to about 2% of total consump-
tion. By 1996 they were 9% of consump-
tion. By 2002 they were 16% of total con-
sumption (Haynes 2003, Howard 2003).
Absent any major changes in policy, the net
balance of imports over exports is projected
to increase to 19% of total wood consump-
tion by 2050 (Haynes 2003).

Fifth Simple Concept
As we import wood and wood products
we also export to other nations the environ-

mental, economic, and other social conse-
quences (both the positive and the negative)
associated with wood production, manufac-
turing, and consumption. As stated by For-
est Service Chief Dale Bosworth (Bosworth
2003), “Out of sight, out of mind”—that is
the danger of a system that separates con-
sumption of forest products in one place
from production in another. Our system to-
day raises serious questions of both equity
and sustainability. We need more of a dia-
logue on how to bring consumption in the
most developed parts of the world into bal-
ance with production elsewhere.”

Currently, we export the consequences
associated with net annual imports of about
3 billion cu ft of wood. By 2050 we could be
exporting the consequences associated with
net annual imports of nearly 5 billion cu ft of
wood (Haynes 2003).

Sixth Simple Concept

There are many good reasons to use
wood as a natural resource. Wood has many
desirable properties for construction and
manufacturing. It is abundant, renewable,
recyclable, and biodegradable. Forests can
provide numerous amenities such as clean
water, wildlife, and recreation opportunities
while producing wood. Trees sequester car-
bon dioxide (a greenhouse gas) from the at-
mosphere as they grow. Compared with al-
ternative materials (e.g., steel), it requires
relatively little energy to convert wood to
useful products. Based on total life cycle
analyses (including production, use, and
eventual disposal), wood and wood fiber
construction materials have been found
preferable from an environmental perspec-
tive when compared with substitute materi-
als (e.g., metal, concrete; Lippke et al. 2004,
Bowyer 2005).

Seventh Simple Concept

There is finite area from which the
wood we use must come. All the wood con-
sumed on Earth must be produced from the
9.6 billion ac of forestland on the planet.
That acreage changes a little from year to
year because of forest clearing and afforesta-
tion, but the bottom line is that the Earth
has a finite amount of forestland, a finite area
that is capable of supporting forests (even
with aggressive afforestation), and many
competing land uses that are incompatible
with forestry. When we view US forest re-
sources within that global context, it be-
comes much easier to gauge sustainability of
our own forests, and, as luck would have it,



the math is very easy. By sheer coincidence,
the proportion of forest in the United States
is nearly identical to that of the Earth as a
whole. Specifically,

o About 30% of the land mass of the
Earth is forested (Food and Agriculture Or-
ganization 2000, 2001; Figure 2).

o About one-third of North America is
forested (Smith et al. 2003, Natural Re-
sources Canada 2005).

o About one-third of the United States
is forested (Smith et al. 2003).

This rather amazing series of coinci-
dences is enormously instructive in defining
sustainable forestry in the United States and
even at smaller spatial scales within the
United States. In the United States we have
forest resources that are proportional to
those found in the rest of the world. In fact,
because our population is relatively low, we
have the benefit of more forest per capita

than the world as a whole (Table 1).

Sustainable Forestry—The
Larger Picture

Sustainable forestry requires a concep-
tual link between the consumption and pro-
duction of wood at global, national, and re-
gional levels (Strigel and Meine 2001). This
is something that we have for the most part
failed to do, and for US forests it has resulted
in a situation that is not globally sustainable
and that has undesirable social conse-
quences. If our goal is globally sustainable
forests, then it is illogical to remain a net
importer of wood when we have forest re-
sources that on an area basis are equivalent to
those of the rest of the world and on a per
capita basis are more abundant than those of
the rest of the world.

Wood is a global commodity. From a
short-term economic standpoint it may
make perfect sense for the United States to
be a net importer of wood. Billions of dis-
crete purchasing decisions by US consumers
lead us to that end result year after year.
However, as we all know, forest sustainabil-
ity is not determined on the basis of simple,
short-term economics. In the past 50 years
we have learned that sustainable forestry has
many facets that can not be measured in
board feet or dollars and cents. Forest re-
sources are different from other commodi-
ties. Most resources we consume are not sus-
tainable. Oil, gas, coal, concrete, and metals
are all extracted resources. For those re-
sources our policy is relatively simple: get it
cheap, use it up, and look for more.

Figure 2. US forest resources in a global context. The land mass of the Earth is about
one-third forested, North America is about one-third forested, and the United States is about
one-third forested. (Sources: World map, Food and Agriculture Organization [2005]; North
America map, United Nations Environmental Programme [2005]; United States map, Zhu
and Evans [1994]).

Through the first half of the 20th century
that also was our basic policy on wood as a
natural resource. It is no longer our policy

for forests, and the balance sheet of produc-
tion and consumption must reflect that
change.
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Table 1. Area of forestland and forest per capita.

United States World

Total forestland area, 2000 (ac) 749 million 9.6 billion
Population, 2000 281 million 6.1 billion
Projected population, 2050 420 million 9.2 billion
Forest land per capita, 2000 (ac) 2.7 1.6
Projected forest land per capita, 2050,

Assuming no net change in

forestland (ac) 1.8 1.0

Source: Food and Agriculture Organization 2000, Smith et al. 2003, US Census Bureau 2005a,b.

The Disconnect

Contemporary notions of sustainable
forestry stipulate that we need to be con-
cerned about dozens of different measures of
forest condition and social well-being
(Montreal Process Working Group 2005),
and, of course, we are. However, contempo-
rary notions of sustainability do not discour-
age us from creating “sustainable” forests at
home by simply going elsewhere to get the
wood and products that improve our lives,
and, of course, they should. That is the big
disconnect in our current notions of sustain-
able forestry. Currently, there is no social or
economic penalty associated with overcon-
sumption or underproduction of forest
products as long as we can export our envi-
ronmental issues to other nations that feed
our demand for wood.

We spend a lot of time and energy in
this country on debates and court battles
over individual timber sales or other man-
agement actions. For the most part, those
battles take place in the absence of any over-
arching principles regarding our national
role as a global partner in sustainability. The
outcome is that we increasingly restrict our
domestic wood production in the name of
sustainability while going abroad for the
wood we consume.

The unintended consequence is that we
push the impact of our consumption of
wood products to other places. The impacts
(both the positive and the negative) go out of
sight and out of mind to places where we
have neither the will nor the means to ensure
that local forestry practices are sustainable.
This does not seem to be a sound policy for
sustainable forestry given that

+ Our own forest resources are every bit
as abundant as on the rest of the Earth.

+ Our own forest resources per capita
are far greater than the global average.

e The growth of our own forests greatly
exceeds harvest and natural mortality.
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Can we tout our own efforts directed at
forest sustainability in the United States if
success comes at the expense of an ever-in-
creasing reliance on wood products pro-
duced elsewhere where we take little or no
responsibility for the methods of produc-
tion?

Unless the total amount of wood we put
on the market is commensurate, on a gross
volume basis, with the amount of wood we
consume, we are not practicing sustainable
forestry in a global context. This is not to
suggest that we should be internally self-suf-
ficient in all the various types of wood prod-
ucts we consume. Of course, we will con-
tinue to trade in global markets. However, if
we are to be truly sustainable in our forest
practices, then on balance we should be pro-
ducing in the United States a total quantity
of wood that is commensurate with our level
of consumption. To do less is disingenuous
and simply transfers the impacts of harvest-
ing and consumption elsewhere. If we be-
lieve the impacts of harvesting and con-
sumption are primarily positive impacts, we
should embrace them locally. If we believe
the impacts are negative, we should take re-
sponsibility for them locally and mitigate
them. If we believe the impacts are a mix of
positive and negative, we should welcome
the positive aspects and mitigate the nega-
tive aspects as we endeavor to do a better job
of forest ecosystem management.

Scalable Solutions

An underlying premise of the proceed-
ing discussion is that approaches to sustain-
ability are scalable. The appropriate scale
varies with the issue, but national, state, and
county scales are essential. Those are the
scales at which most laws, regulations, poli-
cies, penalties, and subsidies that affect for-
ests and forest management are debated and
enacted. If we were to adopt a national goal
of annually producing a volume of wood
that is commensurate with our consump-
tion, there is abundant information about

how the nation, the 50 states, and the thou-
sands of counties are progressing with re-
spect to that goal (Table 2). The math is
easy. Policy decisions based on such a goal
are not as easy when there are competing
interests for all the things that forests pro-
vide. But at least there is a national and
global yardstick of production and con-
sumption that can be applied at many differ-
ent spatial scales. There are abundant data
available to examine state and regional pat-
terns in current and potential forest growth,
harvest, and consumption (Figure 3).

There also are minimum relevant scales
for forest sustainability analyses. We can
readily compute what would be required of
each acre of US timberland if we were to
balance current domestic wood production
with current wood consumption, but we
don’t typically manage individual forest
acres. Rather, we manage stands, which are
components of forest ownerships that occur
with other ownerships on landscapes that
provide many products, services, and amen-
ities. All the spatial scales where forest man-
agement policies are established are relevant
to sustainability. These certainly include in-
dividual forest ownerships: private nonin-
dustrial, industrial, or public. Simple math
tells us that the larger the extent of an area
under scrutiny, the closer that area must be
to meeting national goals, whatever those
goals may be. Forty acres that miss the mark
will have little impact on a national evalua-
tion of forest sustainability. The same can
not be said of 40 states that miss the mark.
Sustainable forestry can not be achieved di-
rectly at the global scale. Sustainable forestry
occurs cumulatively through smaller spatial
scales—nations, states, counties, and private
ownerships—when those entities measure
progress in the context of broader goals and
responsibilities.

The Montreal Process is the current stan-
dard for assessing forest sustainability globally
and natonally (Montreal Process Working
Group 2005). The ideas in this article are
meant to help refine that process for the
United States in particular. Montreal Process
criterion 2 addresses “Maintenance of produc-
tive capacity of forest ecosystems” and one of
the key indicators is the “annual removal of
wood products” compared to the volume de-
termined to be sustainable. Criterion 6 ad-
dresses “maintenance and enhancement of
long-term multiple socioeconomic benefits to
meet the need of societies” and includes four
indicators related to production, consump-
tion, and value of wood and wood products.
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Figure 3. Views of current and potential additional wood production capacity by state. The
difference between current average annual growth and average annual removals of
growing stock on timberland indicates where wood is accumulating (A and B). (A) Shows
the total per state. Because states differ greatly in area of timberland, (B) shows the
difference expressed per acre of timberland. States such as Arizona, New Mexico, and
Indiana have relatively few total acres of timberland but high growth compared with
removals for the average acre. The difference between estimated potential annual growth
and current annual removals (C) per state and (D) per acre of timberland indicates where
wood would accumulate if growth were closer to potential productivity. Current growth
greatly exceeds harvest along the Pacific coast, in the Midwest, and the central Appala-
chians. (Based on data from Smith et al. (2003) with additional analyses by the author.)

Implicit in this article is the concept that any
notion of “sustainable” forestry must account
for many layers of complexity, including the
unintended consequence of simply transfer-
ring negative effects to other places. The Mon-
treal Process is focused on sustainable forestry
at the national level within a global context. It
requires assessing multiple criteria that often
are qualitative rather than quantitative, that
change over time, and that may be vaguely de-
fined. The Montreal Process continues to
evolve. Two things that speed that evolution
are (1) thoughtful discussion of the many fac-
ets of sustainable forestry and (2) using the best
available quantitative data to help set realistic
sideboards or limits on what constitutes sus-
tainable forestry. Because sustainable forestry
is so complex and difficult to define, it is useful
to identify a wide range of conditions or pro-
cesses that are clearly unsustainable (e.g., de-
clining timber volume or wholesale export of
harvest impacts) and then to ensure that we

consistently avoid those in our pursuit of all
the other facets of sustainable forestry.

Changing the Balance

There are many ways to change the bal-
ance among growth harvest and consump-
tion of wood products and to move closer to
a sustainable condition. Consumers, manag-
ers, producers, manufacturers, and policy-
makers all play a role (Figure 4). In all like-
lihood, even with dedicated efforts to reduce
unnecessary consumption and increase recy-
cling, US wood consumption will increase at
a rate slightly less than the rate of population
increase. We will need to harvest and process
more wood in the United States if our col-
lective forest resources are to be used at a
globally sustainable level. In fact, harvest lev-
els will have to increase by about 40% in the
next 45 years to keep pace with projected
increases in US population (Haynes 2003).
We are fortunate in a sense, because our pro-

jected rate of population increase will be
slightly less than that for the rest of the world
and our total forest area per capita will be
much greater than for the rest of the world.

What would it take for the United
States to sustainably produce a volume of
wood commensurate with the volume con-
sumed?

« Increased harvest—{rom 18 billion cu
ft currently to more than 27 billion cu ft in
2050 (Table 2; projections on total con-
sumption from Haynes 2003).

« A more even geographic distribution
of harvests, and greater visibility of harvest-
ing practices.

« A stronger commitment to the use of
best management practices.

« More professionals on the ground
guiding decisionmaking,.

« Greater involvement of nonindustrial
private owners in managing their forests and
selling timber through forest management
plans.

 Matching regional forest harvest levels
to the area and productivity of forest re-
sources.

« Estimating the “right size” for com-
mercial forest production by state and eco-
region based on forest resources (Table 2).

 An ongoing commitment to balanc-
ing all the products, values, and services that
we depend on forests to provide.

» Changing the context of local debates
away from isolated battles over individual
timber sales toward addressing the question,
“How do we sustainably produce a quantity
of wood that is in balance with our con-
sumptive pressures and our local forest re-
sources viewed in a global context, now and
in coming decades?”

Balancing growth, harvest and con-
sumption of US forests will require greater
management intensity, particularly in the
Midwest, North, and Northeast (Table 2).
That could be beneficial in many respects
because management can improve forest
health. Gypsy moth, Asian long-horned bee-
tle, oak decline, sudden oak death, emerald
ash borer, wildfire, global warming—all are
here or are on the way. They will become
part of US forest ecosystems, and with or
without management intervention, forests
eventually will adapt and persevere. But
active management is the only way to mit-
igate the severity of the impacts, maintain
forest health, reduce rate of spread, salvage
products, reduce fire risk, and reduce hab-
itat loss. Forest management is the only
technique we have to be proactive when
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Consumers can:
=  (Consume less
* Recycle more

plantation culture

Manufacturers can:

products

formulating solutions.

* Alter consumption of wood relative to alternative
products and commodities and relative to
environmental costs and benefits

Resource managers/owners can:

* Increase forest growth per acre through improved
management of natural forests

* Increase forest growth per acre through intensive

* Increase the number of forested acres in production
through tree planting and agro-forestry.
* Change the amount of wood they sell.

* [Increase the efficiency of converting wood into

* Engineer products that extend the utility of a given
amount of harvested timber

* Engineer products that are environmentally benign over

their life cycle (production, use, disposal)

All of us can devote effort to discussing the issues and

Figure 4. Changing the balance of growth, harvest, and consumption (from Shifley and
Sullivan 2002). There are many complimentary strategies for bringing wood consumption,
forest growth, and forest harvest into balance.

faced with disturbance by insects, disease,
weather, fire, or other undesirable agents
of change. The consequence of inactivity
or nonresponsive management is to be-
come victims when faced with these and
other inevitable agents of disturbance.
Forests are dynamic and so is sustainable
forest management.

Economic considerations are inextrica-
bly tied to sustainable forest management
decisions, but economic considerations are
only one component of sustainable forestry.
Sustainable forestry has both costs and ben-
efits that can not be reduced to an annual
financial balance sheet. We can not measure
in dollars and cents the long-term, large-
scale, cumulative effects of forest manage-
ment decisions on all the products, services,
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and amenities that forests provide. Thus, we
must incorporate other principles into our
discussions and decisions about what consti-
tutes sustainable forestry.

Conclusions

My conclusion, based on the simple
concepts presented in this article, is that
our current course of action with regard to
timber production and consumption is
not sustainable in a global context. Our
forest resources are greater than those en-
joyed by the world as a whole. If we are to
be equitable partners with regard to global
forest resources, our aggregate national
volume of timber harvest must be brought
into balance with our aggregate rate of do-
mestic wood consumption, now and for

future decades. There are many comple-
mentary ways to work toward that goal,
and consumers, conservationists, and en-
vironmentalists of every ilk have impor-
tant roles.

A scalable, proportional approach to
sustainable forestry based on timberland
area and wood consumption is a first step. It
deals with forest attributes that are easy to
measure. The same type of proportional as-
sessment of productive capacity and accom-
plishments can be applied to sustainability
assessments for other renewable resources
such as wildlife, water, or recreation. Obvi-
ously, management decisions will always
need to take into account special places,
threatened and endangered species, the in-
teractions of communities and forests, mul-
tiple use, and multiple expectations. If, given
our vast natural resources and intellectual
capabilities, we are unable to achieve a gen-
eral balance between wood production and
consumption nationally and regionally,
then global sustainability is virtually impos-
sible to achieve.

The ramifications of such an approach
toward sustainable forest management in
the United States are enormous. The rami-
fications of the status quo are equally large
and, in my opinion, much harder to justify
on a wide range of biological, social, and
ethical grounds.
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