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SUMMARY

Markets for Michigan's Forest Products

The most important markets for
Michigan forest products are located within
Michigan. Most of the pr imary forest
products firms are located near their source
of supply. Forty-nine percent of Michigan's
wood-using facilities are in the nor them
Lower Peninsula, thirty-one percent are in
the southern Lower Peninsula, and twenty
percent are in the Upper Peninsula. Pulp-
wood is the major wood used, followed by
sawlogs and veneer logs. Wisconsin is the
major market for Michigan forest products
outside Michigan.

Significant potential exists for
increased demand for Michigan forest pro-
ducts in domestic markets. This has been
demonstrated by the growth in timber
industries located in Michigan and other
Great Lakes states. This growth has been
aided by both lower timber prices resulting
from low utilization rates, and the scarcity
of softwood fiber in world markets. Michigan
is more dependent on demand f or f orest
products in the pulp and paper industries than
in the construction, manufacturing and shi~
ping industries. Demand for forest products
in the pulp and paper industry has been less
affected by the depressed condition of the
economy, so dern and f or Mi chigan f orest
products in the pulp and paper industry should
remain strong.

The use of wood chips is increasing at
pulp mills. Wood for fuel has also increased
in homes and industry. Wisconsin has been
cited as a potential market for growth
especially for pulpwood. Increasing demands
on existing supplies could force users to go
further for future wood supplies.

Almost ninety percent of the exports
from the Great Lakes region go to Canada,
mostly by rail or truck. Overseas traffic is
generally insignificant and irregular. Forest
products whi ch are exported overseas are
usually shipped by rail to Atlanti c Coast
ports. Poor conditions in foreign economies
were cited as one reason for low potential
in these markets. Also, domestic demands

are large enough to at tract most of
Michigan's forest products. However, the
National Forest Products Association

projects that U.S. exports w ill double
between 1975 and 2000 due to an improved
competitive position of U.S. forest products
firms. This position is projected to result
from the large domestic inventory, an
efficient infrastructure for reaching foreign
markets, and increasing costs of production
and transportation for foreign suppliers.

There are f orty-ni ne acti ve
commercial ports and harbors in Michigan.
Shipments through the ports are increasingly
in the form of bulk commodities. Forest
product shipm ents plus lumber and wood
products are only .3 percent of the total
Michigan waterborne corn m er ce. Most
forest products are transported by truck,
and there are also some shipped by rail.
Many ports are located near forest products
firms. There is a large concentration of
firms near Menominee, Escanaba, and
Gladstone on Lake Michigan. Another large
concentration is located near Alpena on
Lake Huron, Many of the other forest
product firms are located near Michigan
ports.

Economic Analysis of Forest Products
Shipments by Water

The economic analysis compared the
costs of shipping wood chips, timber, and
lumber by truck and by four different
barges. For wood chips, the distance at
which barge transport was less expensive
than shipping by truck varied between 85
and 225 miles, depending on the tran-
shipment distance to or from the port. If
the transhipment distance is 25 miles, then
water shipm ents cost less than truck
transport at distances greater than 85 miles.
If the distance required to bring f orest
products to port is as great as 100 miles,
land transportation is less expensive for
hauls less than 225 miles.

The results i ndi cat ed that tran-
shipment costs were the most significant
factor' affecting the economics of water
transport. For a barge shipment of 100
miles with a 25-mile transhipment, more



than 75 percent of ail costs were related to
the transhiprnent. Even for barge movements
of 300 m iles, the cost of a 25-m Be
transhiprnent was greater than the cost of
water tr ansport.

The cost of shipping timber by barge
is slightly less than wood chips, relative to
truck costs. The barge that had the lowest
cost of those tested was less expensive than
truck transport at shipment distances greater
than 60 miles, assuming a 25-mile tran-
shipment and excluding port costs. The
economics of transporting lumber by barge
also was quite favorable, but the analysis
looked at a self-unloading vessel that was
specifically desigrred for lumber' shipments
on the West Coast.

A critical factor that will affect the
economics of barge shipments are the costs
associated with delays due to weather. The
smaller of the barges studied must remain
in port if wave heights exceed five or six
feet. If there were no delays, this barge
could ship wood chips for less cost than a
truck at distances greater than 130 miles,
assuming a 50-mile transhipment. If there
was a 24-hour delay, the barge would only
be less expensive at distances greater than
290 miles. The larger barges studied would
not be as likely to encounter delays.

Another potentially critical factor is
the port cost associated with loading and
unloading forest products f rom a barge.
Costs as high as ten dollars per ton have
been quoted, and would have a significant
impact on the relative economics of water
transportation. Due to the high variability
of these costs bet ween ports and the
different forest products, they were not
specifically considered in the analysis.

The analysis compared the cost of
shipping forest products from a distant
source where product prices were lower, as
opposed to buying them from a closer source
where they were more expensive and
transported by truck. The analysis showed
that it was less expensive to barge wood
chips from northern Michigan to Green Bay
than to transport them by truck from a
source 85 miles away. However, this

advantage was only possible if the cost of
chips per ton at source in Michigan was
three dollars less than in the 85 mile range
comparison. Also, a cost saving was pre-
dicted for shipments of firewood brought in
by barge from Alpena to Detroit.

MARKET ANALYSIS FOR
MICHIGAN FOREST PRODUCTS

Introduction

The authors obtained information on
rn ark ets for Mi chigan forest products to
provide a context for the economic analysis.
The authors were interested in primary
forest products, excluding products such as
paper and furniture. However, paper mills
and furniture manufacturers may be
considered markets for the products of
concern in this analysis. Products such as
pulpwood logs and wood chips were used in
the analysis of transportation costs.

Unf ortunately, there is no single
source of data on markets for Michigan
forest products. Data generally does not
exist for specific mar kets, origins,
destinations, prices, etc., for Michigan
forest products. Therefore, it was neces-
sary to obtain market information through
conversations with people working in a
variety of forest industries, forestry experts
employed by state and federal agencies,
port operators, and transportation com-
panies, and a review of current literature.
A detailed market study was not within the
scope of this analysis. To do that would
require a detailed survey of forest product
producers, transporters, and users. The
Michigan Department of Transportation will
soon publish results of a detailed survey of
commodity movements from the Upper
Peninsula. These results should be helpful
in further evaluating the markets for forest
products and the economics of transporting
forest products.

The following pages present some
basic data on domestic and foreign markets
obtained from the literature, and the results
of the telephone contacts. A brief section
discussing the role of the ports is also
included-



Domestic Markets Domestic Market Location

The most important markets for
1VIichigan forest products are located within
the state. In general, these primary forest
products industries are located near the
major sources of wood, the northern Lower
Peninsula, and the Upper Peninsula. Most
of the timber cut in Michigan is destined for
these in-state mills with a large portion of
the remainder going to Wisconsin mills.
Some of the mills are located near water
and, therefore, offer some opportunity for
water transportation.

The strength of the domestic markets
for Michigan forest products is highly
dependent on the general level of economic
activity in Michigan and throughout the
United States. Demand for raw timber is

primarily tied to the demand for pulpwood
and hardwood sawlogs. The Michigan
Department of Natural Resources has made
an assessment of Michigan's forest resources
and their ability to rn eet future dep ands
from the state and national economies. This
assessment assumes that demands for forest
products will continue to increase and
concludes that Michigan's large forest
resource base provides the opportunity to
meet these demands and to provide economic
development in Michigan.

Changing demands for primary forest
products could influence the potential for
water transportation, especially if the
relationship between the locations of the
suppliers and users is altered. For example,
if demand increases, this could increase the
am ount of wood available f or bulk rnove-
ments of forest products. Large quantities
might also help assure barge or ship operators
of long-tern service requirements. ALso, a
user may want to change his source of supply
to areas which are more amenable to water
transportation. Therefore, market size and
location should both be evaluated when
analyzing the f easibility of water trans-
por tation.

State of Michigan, Department of Natural
Resources, Michi an's Forest Resources 1979
An Assessment 1979.

The Michigan forest resource
assessm ent of 1979 outlines the major
domestic markets. In 1972 about 78 percent
of industrial ti mber production remained
in-state, while 22 percent went to other
states. Most of the primary forest products
firms which use this timber are located near
their source of supply, This industry is
concentrated in the northern half of the
Lower Peninsula where 49 percent of the
total number of facilities is located. The
Upper Peninsula has 20 percent of the
facilities, while the southern half of the
Lower Peninsula has 31 percent of the total
facilities. Table 1 shows the number of
primary wood-using plants in Michigan in
1977. Most of the timber in the state goes
to these firms.

Pulpwood is the major use for
Michigan timber, followed by sawlogs and
veneer logs. Other primary products made
from 1Viichigan timber include such products
as posts, piling, poles, and mine timbers.
Table 2 lists 1975 production data for these
products.

Between 1972 and 19'76, Michigan sent
an aver age of 30 percent of pulpwood
production to other states. Wisconsin was
the major user outside Michigan. In 1976,
16 percent of Wisconsin's pulpwood came
from Michigan. Tables 3 and 4 show the
market destinations for Michigan pulpwood
and sawlogs. Table 5 lists the destina!ons
of timber to other miscellaneous users. In
1976, veneer production was 3.6 m illion
cubic feet and 45 percent was delivered
out-of-state, mostly to Wisconsin.

The data throughout this section on
Domestic Market I.ocation is aII taken from
the State of Michigan report: ~Michi an's
Forest Resources 1979 An Assessment,
1979.

Blyth, E., A.H. Boelter, and C.W.
Danielson, "Primary Forest Products
industry and Timber Use, 1972," Forest
Service Resource Bulletin, U.S.D.A., NC-24,
1975.
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Potential Domestic Market Demand

The State of Michigan has taken timber
production and use data and used it to project
the future demand for Michigan forest
products. Based on these projec tions and
the forest resource potential in the state, it
has been concluded that there is a great
opportunity to expand the Michigan forest
products industry. Some of these projections
and assumptions about future demand are
discussed below. If these projections hold
true, then the de mand for transportation
services could increase and this could result
in increased opportunities for water trans-
portation.

A draft recommended program for
Michigan's forest resources, by the Michigan
Department of Natural Resources was
published in February, 1981. That report
cites the expansion of timber industries in
Michigan and other Lake States as a sign of
an increasingly favorable competitive posi-
tion. The low utilization rate of Lake States
timber is resulting in lower timber prices,
and scarcity of softwood fiber in world
markets is cr'eating an opportunity for
Michigan forest industries.5

The domestic demand for forest
products is influenced by the level of
acti vity in industri es which use forest
products. Indus tri es whi ch strongly
influence demand for for est products
include pulp and paper, housing, new
industrial construction manufacturing, and
shipping.

The Michigan forest products industry
is more dependent on the pulp and paper
industry than on the construction, rnanu-
facturing, and shipping industries. Michigan
grows large quantities of aspen for
pulpwood. Demand for paper products has
continued to increase despite the general
low condition of the economy. Therel'ore,
demand for Mi chigan pulpwood should
remain strong.

The U.S. Forest Service has projected
industrial roundwood demands based on the
acti vities in these industri es, population
growth, income, and wood products prices
relative to the general price leveL The
projections are not specific to Michigan but
they do indicate the level of demand which
might be expected in some of the domestic
markets for Michigan timber.

As part of the recommended program,
the state set targets for the year 2000 for
national, state, industrial private, and non-
industrial forest lands. This timber will all
have to be transported to a primary wood-
using industry. Pulpwood harvests will
increase the most, from 101.8 million cubic
feet to 420.4 million cubic feet, between
1977 and 2000. That would be a 313 percent
increase. The target f or the saw timber
harvest over the same period is an increase
from 99.1 million cubic feet to 195.8 million
cubic feet, nearly a 98 percent increase.

State of Michigan, Department of Natural
Resources, Michi an's Forest Resources � A
Recommended Pr ram Draft, Februar y
1981.

State of Michigan, Ibid., February 1981, p.
10.

State of Michigan, Ibid., February 1981, p.
42.

In general, demand will grow substan-
tially for the industrial roundwood products
whi ch include pulpwood, sawlogs, veneer
logs, pole-, piling, and posts. Table 6 shows
the round wood demands on U.S. f orests

after subtracting imports from total
demand. If the markets for Michigan round-
wood reflect these increases in national
wood use, then demand for Michigan timber
would increase by 45 percent between 1976
and 1990, and by 64 percent between 1976
and 2000.

7Tear, Jacqueline, "Increasing demand for
paper holds promise for Mic»gan," The Ann
Arbor News, Sunday, December 20, 1981,
p. K-6.

The following data are from: Stone,
Robert N. and Robert B. Phelps, "Pro-
spective U.S. Wood Use Situation," Forest
Products Journal, Vot. 30, No. 10, October
1980.
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fuelwood use for the production of industrial
and residential heat is expected to increase
dramatically between 1976 and 2030-
Residential wood use for fuel was 6 rniHion
cords in 1976 and is projected to be 26
million cords by 2030. This would be an
increase of more than 333 percent.

OmrmO: Olonr. Rl Drrl V. nno Ooor rt 0- Pnolpn. "FrropO ! ro U.O. IrOOO
Uro Orlwlion." Fornnr Prodnoin 3oornoI Pol. 30, No IO, r3ntonrr, 1909.

The gr owth in dern and f or some
Michigan tirn ber will be related to the
demand for primary forest products such as
lumber, plywood, particle boar d, and
paperboard. The Forest Ser'vice projections
for national for'est products show that timber
consumption is expected to rise from 47
biHion board feet in 1977 to 56 billion board
feet in 1990, or by 19 percent. 1%is growth
wiH result from an increase in the demands
for housing and paHets. Demands for lumber
will grow more slowly between 1990 and 2030
due to a decline in softwood lumber use.

Demands for plywood, wa ferboard,
particle board, fiber board, and structural
composite panels should increase from 22
biHion square feet �/8-in. basis! in 1977 to
29 billion in 1990, then up to 34 billion in
2030. These are increases of 32 percent
from 1977 and 55 percent over the entire
period.

Forest Service projections for board,
which includes particle board, show an
increase from 14 billion square feet �/8-in.
basis! in 1977 to 37 billion in 2030, for an
increase from 78 million cords in 1977 to
109 rniHion cords in 1990, then up to 178
million cords in 2030. These are increases
of 40 percent between 1977 and 1990, and
128 percent between 1977 and 2000. Even
though pulpwood demands wiH continue to
increase, the annual rate of increase in
pulpwood demand rn ay decline because
domestic paper and paperboard consumption
is strongly related to population size.

Other products produced from round-
wood such as poles, piles, and posts are not
expected to experience much of an increase
over current levels of demand. However,

These figures illustrate some of the
national trends in forest products demands
which wiH affect demands for Michigan
forest products. During the analysis of
water transportation of forest pr oducts,
these general trends were cited by many of
the contacts who believe that the market
for Michigan forest products shows great
potential. If factors such as large available
supply and lower relative prices are
considered, then the growth in demand for
Michigan's forest resources might outpace
national trends. The following section out-
lines some of the trends as they affect the
demand for Michigan forest products.

Other Trends Affecting Domestic Demand

The increasing use of wood for energy
was mentioned as a major development
affecting demand for Michigan timber. The
Draft Recommended Program of managing
Michigan's forests recognizes that wood use
for fuel in M'michigan markets may increase
dram ati caHy. This would be consistent
with the U.S. Forest Ser vice projections.
The Recommended Program report states
that 18 percent of the 3.2 million homes
in Michigan are heated at least partially
with wood, and that domestic wood fuel use
in Michigan is estimated at 3.5 million cords
per year. Unfortunately, accurate market
inf ormation such as quantities, market
location, species used, prices, and sources
is limited.

Michigan industries also use wood for
fuel, and telephone contacts suggested that
this type of use will also increase. Many
forest products firms already use wood for
energy in their plants. Other industries are
also reportedly looking at the feasibility of

State of Michigan, op. cit., February 1981,
p. 16.



installing wood fired boilers. Dow Corning
Corporation in Midland is bu il ding a $30
million power plant fired by wood. The plant
will use 180,000 dry tons/year of wood. Most
of the woad will be logs and chips, while 35
percent of the supply will came from sawmill
trimmings currently land filled.

Forest residues could play a significant
role as an energy source. Michigan's saw-
rnills produce 748,000 tons of residue per
year. Of this residue, 48,000 tons are already
used for fuel in sawmills, while 461,000 tons
are sold. The remaining 239,000 tons are
sold or unused and incinerated as waste or
dumped. The Recommended Program draft
report states that additional demands from
homes, industries, and institutions could
shortly increase the quantity of wood used
for fuel to 3.9 million cords per year.

Another possible trend is an increase
in the use of wood chips for making pulp at
pulp and paper mills. By using chips instead
of logs, the mills can lower on-site handling
costs. Chips can be handled by cranes with
buckets, pneumatic blowers or conveyors.
One mill commented that it would be
desirable to increase the use of wood chips
from its current 30 percent to 100 percent
because the handling costs would be much
lower. Wood chips can be handled relatively
inexpensively when unloaded from bulk cargo
vessels such as barges and ships with front-
end loaders, pneumatic blowers, conveyors,
or buckets on cranes. The ability of water
transportatian to contribute to the efficien-
cies of chip handling could increase the
interest in transporting this particular forest
product by water.

One forest products firm suggests that
the Wisconsin pulpwood market is a domestic
market which has potential for Michigan
forest products. Mi chigan already ships
nearly 30 percent of its total pulpwood to
Wisconsin. Michigan supplies 16 percent of
Wisconsin�'s pulpwood. Wisconsin is also
currently experiencing a pulpwood shortage.
More than 50 percent of the Wisconsin pulp
and paper industry's softwood is coming from
other states and Canada. Problems with
trarmportatian costs, dependence on outside
sources, and cutting constraints for western

pulpwood supplies threaten to decrease the
availability and increase the price of timber
products needed in Wisconsin. As a result,
Wisconsin may shaw some opportunity as an
expanding market for Michigan products.
Al.so, its location relati ve to Upper and
Lower Michigan forests and Lakes Superior
and Michigan could increase the potential
for water transportation.

Another issue was mentioned by some
of the contacts which might have some
effect on the potential for water transpor-
tation af forest products. The increased
use of forest resources  timber and non-
tirnber uses! in Michigan may force primary
forest product firms to obtain wood supplies
from more distant sources. Since water
transportation becomes more competitive
with alternative modes as distances
increase, this market trend could also favor
the increased use of water transportation
of forest products. Michigan currently has
an ample timber inventory to aHow for
further expansion. Ilowever, developments
such as the Mead plant in Escanaba, the
new Champion plant in Quinnesec, the new
W eye rhauser plant in Grayling, and the
increase in wood use for energy were cited
as a signal that competing demands on the
forests could force some users to go further
for their wood supply.

Increased water transportation could
result f rom an i ncrease in dern and for
Michigan for est products. Increased demand
could result from an increase in the national
demand for wood products, construction of
new wood-using facilities, and the need to
go further distances for wood supplies.
Export markets could also provide oppor-
tunities for water transportation of Michi-
gan forest products. These export markets
are discussed in the next section.

Export Markets

Most of the exports from the Great
Lakes region go to Canada and are usually
shipped by rail or truck. The economics of
water transportation to Canadian m arke ts
would be similar to the economics of water
transportation to domestic markets. The
overseas exports are usually shipped by rail



to Atlantic Coast ports such as Montreal,
New York, and Baltimore. Some forest pro-
ducts have also been shipped by rail to the
West Coast, then by ship to Japan.

In general, the telephone contacts
during this study revealed that current
exports of the forest products from Michigan
to overseas destinations are significant. No
one contacted could identify any significant,
and regular, export activities. There are
some export activities, but they seem to be
isolated examples rather than large volumes
of widespread trade.

There are several firms contacted who
shipped forest products in the Great Lakes
from Michigan, or nearby, to overseas des-
tinations. During 1980, 9,000 tons of
hard wood logs were shipped to Northern
Europe through the Port of Toledo, The
hardwood shipments through Toledo were
expected to be lower in 1981 due to lower
demands in Europe. High quality veneers
have also been sent from the Upper Peninsula
to overseas markets. However, these veneer
shipments are irregular and the contact who
mentioned this export did not have specific
information on destinaticn or transportation
costs. These types of products, higher value
hardwoods and veneers, may have the best
potential for export since the transportation
costs would be a lower proportion of the
delivered price.

Another contact mentioned that there
is some potential to ship pulpwood by Great
Lakes vessel to Scandinavia. One Michigan
firm said that they recently exported rail. road
ties through the Great Lakes to the Mediter-
ranean on a foreign flag vessel and hope to
make a similar shipment to Europe during
1982. This same firm evaluated shipping
wood chips to foreign destinations via the
Lakes, but dra ft restrictions and the light
weight of the cargo made it technically dif-
ficult. They mentioned that waferboard may
have the highest potential for exporting
through the Great Lakes because of its
increased use in foreign markets.

One of the Great Lakes ports said that
they evaluated the feasibility of shipping
birch ar aspen overseas through their port

but they could not compete with the Eastern
Canadi an ports. These Canadian ports
receive wood by rail, then load it on a ship.
This contact mentioned hearing of other
potential shipments thr'ough the Lakes, but
they had no data on the strength of those
markets. These shipments included wood
chips to Scandinavia, railroad ties f rom
Wisconsin to Egypt, match splints to Egypt,
flakeboard f rom the western end of
the Lakes, and lumber from the western
states through the Lakes to the
Mediterranean.

Most of the contacts that do export
forest products ship them in containers by
rail to East Coast ports loading them on a
vessel for overseas destinations. One firm
has experience sending lumber, veneer, and
logs to Japan and Taiwan. This is also
common for paper produced from Michigan
timber. A regular container service has
also taken fores t products to Montr eal
where they are loaded on vessels bound for
Antwerp and Rotterdam. Some veneer has
also been sent by rail to the West Coast
whet'e it is loaded on ships bound for Japan.
Trucks have normally been used to get the
forest products to the rail terminals.

Resources for the Future in
Washington, D.C,, has collected data from
the Department of Commerce and the
Maritime Adminis ration on foreign trade
in forest products. Data is presented for
the Great Lakes region which includes
Michigan, Ohio, Kentucky, Indiana, Ilhnois,
Wisconsin, Minnesota, Missour'i, Kansas,
Nebraska, and Iowa. Exports between 1967
and 1976 are listed for a variety of forest
produc ts.

In 1976, the Great Lakes region
accounted for 11 percent  $426.7 million!
of ail U.S. forest product exports, which
ranks close to the North Atlantic, South

10Sedjo, Roger A. and Samuel J. Radcliffe,
Postwar Trends in U,S. Forest Products
Trade A Global National and R ional
~View prepared for Resources f or the
Future, Inc., Washington, D.C., Research
Paper R-22, 1980.
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Atlantic, and Gulf regions. More tha.n 90
percent of these expor ts were to Canada,
Solid wood pr'oducts accounted for 38 percent
of the exports fro m the region. These
products include: sof twood lumber  $68.1
million!; hardwood lumber  $45.9 million!;
plywood  $24.5 million!; hardwood logs  $14
million!; and pulpwood except chips  $6-3
million!. The remainder of the exports
include paper, paperboard, wood pulp,
building board, and newsprint.

Table 7 shows 1976 export statistics
for the Great Lakes states to Canada and
non-North American destinations. Only 11.5
percent of the solid wood products went to
non-North American destinations, and most
of these were hardwood logs and hardwood
lumber. Other than these hardwood products
exports from the region to non-North
American destinations were fairly insignifi-
cant.
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Sedjo, Ibid., 1980, pp. 478-503.

Potential for Exporting lirlichigan Forest
Products

In general, opinions are mixed about
the potential for exporting Michigan forest
products on the Great I akes. Competition
with the Canadian Maritime's ports, and
ports of New York and Baltimore, and the
associated rail and container services seems
stiff. The additional cost and technical dif-
ficulties of shipping through the locks, and
the limited shipping season were all men-
tioned as possible constraints to shipping in
the Lakes. Despite these problems, the
relative corn pet itiveness of G reat Lakes
shipping was unclear to many of the con-
tacts. Some did not know the actual

transport costs on the Lakes because the
foreign buyer paid the charges, and because
they had little experience with shipping
forest products on the Lakes. Others men-
tioned that increasing rail rates would make
exporting forest products through the I,akes
rnor e competitive.

Opinions are also mixed about the
potential demand for forest products in
foreign markets. The primary reason given
for low export potential is the condition of
the economies in foreign countries. One
contact noted that demands for hardwood

in Europe are down 50 to 75 percent below
last year's levels. Another reason given for
low potential export acti vity is that
domestic markets have been strong enough
to use domestic production. So it has been,
and will be, unnecessary to export forest
products.

On the other hand, other analysts
suggest a higher potential for forest pro-
ducts exports. The National Forest Pro-
ducts Association  NFPA! has published a
report which concludes that the export of
U.S. forest products has great potential.12
They base this finding on statistics which
show that world wood markets will nearly
double between 1975 and 2000, and that

12National Forest Products Association,
Increased Wood Products Ex orts: A Bonus
for the Industr and Nation Washington,
D.C., Fall 1981.
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the U.S. share of world wood trade has
increased from 13 percent to 17 percent in
the last ten years. The favorable com-
petitive position of the U.S, is another reason
for optimism. The U.S. has the third largest.
timber inventory in the world, after Russia
and Canada. However, the high level of

oductivity in U.S. forests results in annual
orest grow th rates close to Russia's and

much greater than Canada's. The U.S. is
also the world's largest wood products pro-
ducer and has the infra.-structure to support
export markets. Also, both Russia and
Canada are experiencing increasing costs
since they must go further into their forest
lands to cut timber.1~

The current lack of forest products
exports from Michigan, and the mixed infor-
mation about the potential for increasing
exports throws doubt over the possibility of
increasing water transpot tation of forest
products to foreign markets. However, there
may be some potential for' specific products,
such as hardwoods. Also, if foreign markets
expand as the NFPA projects, there may be
great potential, In this case, the export
potential of Michigan's forest products would
depend on the economics of shipping to
foreign markets, which is discussed in a later
section.

Role of Michigen Ports

The authors contacted several Great
Lakes ports ta obtain information on markets
for forest products and quantities moving
through the ports. Another objective was to
identify haw the rale of the ports af'feet
water transportation of forest products. An
important source of information was the
Mi chi an Port Needs Stu published in
August 1981 by the Bureau of Transportation
Planning within the Michigan Department of
Commerce.14

National Forest Products Association,
Ibid., 1981, Executive Summary,

14State of Michigan, Michigan Department
of Transportation, Bureau of Transportation
Planning, Michi n Port Needs Stud, August
1981.

This study reports that there are 49
acti ve corn m ercial por ts and harbors in
Michigan, and 14 of them account for 93
percent of the annual waterborne com-
rnerce. This com merce has increasingly
become bulk commodities and the overall
level of expor ts has decreased. The
increased use of large vessels for export is
resulting in a concentration of export
shipments through Atlantic and Gulf ports.
Future tonnage increases will continue to
be mainly bulk cargo, especially coal.15

Forest products shipments and related
corn m odi ties are generally insignificant
relative to shipments of other commodities.
In 1978, forest products shipments were
2,087 tons, or less than .1 percent of total
Michigan shipments. Lumber and wood
products shipments were 182,863 tons, or
.2 percent of the total, while pulp, paper,
and allied products shipments were 421,335
tons, or less than .4 percent of the total, 6

The telephone contacts made by the
authors generally confirm ed these figures
which show the relative insignificance of
forest shipments. Several reasons were
given for this. One reason is the trend
toward larger ships for exports which
attracts traffic toward the Atlantic and gulf
coasts. Another is the extensive use of
truck and rail for domestic shipments.

Competition with other modes is
significantly influenced by handli ng costs
and proximity of the ports to the sources
of timber supplies and to the users. The
shipper has to consider transhipment costs
to the port for transferral of cargo from
truck or rail to the Lakes vessel, plus the
tr ansport costs to the user. High labor
costs and expensive capital equipment such
as cranes contribute to high handling costs.
In some cases the use of conveyors and
pneumatic tubes can lower the transhipment
t'.me, but they add to capital costs. A
company which has access to water but has
not developed docking facilities to receive

State of Michigan, Ibid., 1981, p. I,

State of Michigan, Ibid., 1981, p. I1-9.



shipments could also incur lar ge capital
costs. Technical aspects of the port such
as channel depth and width could also be &
problem in some cases, depending on the type
of vessel used. A shallow barge would not
have much problem in most cases.

Figures 1 and 2 are presented to
illustrate the relationship between Michigan
ports and Michigan prim ary wood using
companies. Note the large concentration of
companies near the ports at Menorn inee,
Escanaba, and Gladstone. The Mead
Corporation pulp and paper mill is located
in Escanaba, the Menominee Paper Company
in Menominee. The large number of facilities
clustered here illustrates some of the
accessibility to water transportation.

The cluster of firms in the northeastern
Lower Peninsula is not as close to cornmer-
cial ports as the firms in the Escanaba area.
However, they are still within a short dis-
tance of Alpena, Port Gypsum, Alabaster,
and Saginaw. Other examples of large mills
located near ports include: S-D. Warren,
Muskegon; Abitibi-Price, Alpena; Packaging
Corporation of America, near Marustee; and
Hoerner Waldorf Corporation, Ontonagon.

The ports in Figure 2 have been placed
in five functional categories defined below:

1. Overseas Ports - waterborne move-
ments include imports and exports.

2. Great Lakes � St. l.awrence Seaway
Ports � commercial activity includes
inter-lake shipments and shipments to
St. Lawrence River ports.

3. Single Purpose Ports  deep draft! - ser-
ving single purpose shipments on vessels
with at least an 18-foot draft.

4. Local Service Ports � pr ovide only local
ferry service.

5. Occasional/Potential Ports � receive
comm ercial orgoes but not on a
regular basis.

Some of the exam ples used in the
economic analysis are based on the type of
shipments which could occur between these
ports and pulp and paper mills, as well as
other wood-using industries. Any analysis
of increasing forest products shipments
through the ports should consider both the
economics of water transportation and the
technical characteristics of the ports.

ECONOMIC ANALYSIS OF WATER
TRANSPORT OF FOREST PRODUCTS

This section will present the results
of an economic analysis of the transporta-
tion of forest products by water. This anal-
ysis is principally directed at primar y forest
products such as timber, wood chips, and
lumber since the greatest economic advan-
tage of water transportation is usually for
bulk commodities. Water transport of pulp
was not considered because paper mills in
Michigan rely on pulpwood and wood chips.

Methodology

There is currently very little move-
ment of forest products by water on the
Great Lakes within the Lakes or for export
through the St. Lawrence Seaway. There-
fore, there is no published data on rates or
costs on which to base the analysis. Further
complicating the data problem is the fact
that rn ost of the potential shippers that
were contacted could not estimate the cost
of moving forest products by water since
they had no experience with such shipments.

One region that does have a
substantial amount of experience with water
shipment of forest products is the Pacific
Northwest, including British Columbia,
Washington, and Oregon. Shipping compan-
ies own bar ges of all sizes spec if i cally
designed for wood chip, timber, and lumber
movements. These companies provided a
great deal of data regarding rates, costs,
and the suitability of barges for different
operating environments. This information
was translated into equations that were used
in the economic analysis.

17State of Michigan, Ibid., 1981, p. HI-15.
There was some information on Great

Lakes vessels that was used in the analysis.
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FIGURE 1

Location of Primary Wood Using Companies, 1977

~++EST KSI%k04 IICll'T DlvwS >04I
4ICmOAlt 0 1 1 44STR&sfC Naet ECtlNO OL

Source: State of Nichigan, Department of Natura1 Resources,
7 19 79

12



FIGURE 2

Location of Michigan. Commercial Ports
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The data provided were fixed and variable
charges for shipping any commodity. To
detertnine rates fot shipping forest products,
the size of each vessel was translated into
capacity estimates for each forest product,
and the approximate speed for a given load
was estimated. Loading and unloading times
were also estimated, either by the shipper
or by extrapolating inf orm ation obtained
from shippers in the Pacific Northwest.

M ost shipm ents of prim ary forest
products in Michigan currently move by
truck. Rail, which was extensively used in
the past, has declined in itnportance because
of abandonments, reliability of service, and
rate increases vis-a-vis trucks. Forest
product transport by rail is still less
expensive than trucks for long hauls, when
it is available. However, far this analysis
truck-water cornpar isons were made, both
because of the preponderance of truck
transport and the extreme variability of rail
rates over various distances.

Information on truck rates for each

forest product was ob tai ned directly f rom
the buyers of these products  e.g., paper mills
and sawmills!. Such direct acquisition of
rate information from shippers or wood users
was the method used for acquiring cost data
on all transportation services in this analysis.
Other techniques could have been applied,
such as determining capital and opet'ating
costs and discounting them over a given
period to come up with a "required tate".
However, there m ay be wi de divergence
between required rates and rates actually
charged by shippers. Acquiring information
on ac tua l rates ensures accuracy in the
economic analysis.

Even with the direct acquisition of rate
information, there is likely to be some
discrepancy between the costs outlined in
the succeeding section and what a forest
product user would pay if they were to
contract for water shipments oi' wood chips,
timber, or lumbet. The greatest uncertainty
in this analysis is due to the fact that water
shipments of forest products on the Great
Lakes currently are qui te rare. Also,
transportation rates are greatly influenced
by utilization percentages, particularly where

capital costs are a large percentage of total
costs, as they are for water transport. If
a forest product consumer was only
interested in occasional shipments by water,
the cost may be somewhat higher than those
indicated in the analysis. 1VIore importantly,
if only one or a few users decided to
contract for water shipments such that a
barge could not be fully utilized, either
costs would be higher or they would be
unable to arrange for water transport. It
is also conceivable that a single large buyer'
such as a paper mill could fully utilize a
small barge.

Another source of uncertainty is the
costs associated with loading and unloading
forest products from the barges, In some
areas the barges analyzed in this study are
self-un loaders, while other s are not.
However, even in the case of self-unloaders,
the costs do not reflect any additional
handling equipment necessary to move wood
chips or timber from dockside to the mill
 if necessary!, or land and equipment at the
port of origin. Handling costs as high yg
ten dollars per ton have been quoted,ta
which could have a significant impact on
the economics of water transportation,
Unless the port of origin and destination
are known, as well as the wood handling
characteristic of a particular mill, cost
projections may be greatly in error, To
some extent then, the cost esti mates
presented below are understated.

The analysis was conducted using a
computer program designed specifically for
this study. The program accepted cost
equations, capacity and speed of the
different modes, prices for the different
products and other variables, and then
calculated the costs for transporting the
products over varying distances in different
vessels and by truck. The program allowed
a great deal of sensitivity analysis to be
performed, which identified the key
variables affecting the economics of forest
product shipments by water. Extended
analysis, beyond the scope of this study,

18 Personal communication, Terra, Inc.,
1 982.
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could be conducted quite efficiently with the
use of this computer program.

Development of the Economic Analysis

In order to conduct the economi c
analysis, information on barge and truck
costs and capacities, volumes, weights, and
prices of forest products was obtained. This
infor mation was then used to develop
equations for the com puter m odel. This
section will present some of the more
important relationships and assumptions that
ar'e the basis for the model.

Inf orrn ation on the cost of shipping
wood chips, timber, and lumber by truck was
obtained directly f rom users of these
products  e.g., paper rnilis!. The most
commonly used truck for hauling all of these
products is a 40,000-pound tractor-trailer
which wiH carry approximately 20 cords of
timber, 25 tons of wood chips, and 7.5 mbf
 thousand board feet! of lumber. Based on
information relating distance with specific
charges per cord, the following equation for
shipping timber was derived:

$/cord = 9.35 + 0.0579  miles!

The same equation was used to calculate the
cost of shipping wood chips except that a
conversion factor was applied that accounts
for volumetric differences between a cord
of timber and a ton of wood chips- Similarly,
an equation was developed for the cost of
shipping lumber:

barge operates mainly along the coast, and
may not be suitable for Great Lakes
shipments where heavy seas could be
encounter'ed. These barges are us«Dy
towed in groups of two or three and the
cost per barge is $300 per day. Either a
1200 or 1800 horsepower  hp! tug is used
to tow the barges at speeds of six knots �
knot = 1.15 mi! for two, and four knots for
three barges. The cost per day for the
1200 hp tug is $5,300 and $6,200 for the
1800 hg tug, with operating costs approxi-
mating $400 per day.

The second barge considered is a 700
unit barge that also transports lumber pro-
ducts on the West Coast. Either one or
two barges are towed behind a 1200 hp tug
at speeds of seven and five knots, respec-
tively. Total charges for both the tug and
barges are approximately $175 to $200 per
hour. Neither this barge nor the 1200 unit
barge are self-unloading, and estimates of
loading and unloading times with a conven-
tional bucket crane are twelve hours,

A 640 unit barge that cur rently
operates throughout the Great Lakes was
also evaluated. A 1250 hp tug pulls two
hopper barges for a daily fee of $5,300.
Loading and unloading times are similar to
the 1200 and 700 unit barges, and there is
no self-unloader. This barge was built for
a Great Lakes environment, but usually will
remain in port if seas are greater than five
to six feet. Towing speeds with two barges
are approximately six knots.

$/mbf = 10.25 + 0.14  miles!

In order to determine the cost of
transporting wood products by water, cost
data and operating characteristics of five
different barges were obtained. Three of
these barges currently operate on the West
Coast, while two are Great Lakes vessels.
Since all of these barges are currently
operating, the calculated costs reflect actual
charges.

The first barge considered is a 1200
unit � unit = 200 cubic feet! barge spe-
cifically designed for wood chip transport,
although it could also carry lumber. This

In order to make the analysis more
complete, two relatively large vesseLs were
also considered. The first is a ship that
was converted to a barge that currently
operates on the Great Lakes. The barge is
525 f eet Iong, 54 f eet wide, and 30 f eet
deep. It has two cranes for loading and
unloading which eliminates the cost of
shoreside cranes that would be required with
the first three barges discussed. It is also
substantially larger �000 units!, and travels
at 9.6 knots per hour. The cost per day,
including loading and unloading, is $12,000-
$13,000.

Another' barge of approximately 2000





the intersection of the curves with the
vertical axis represents the transhipment
cost. The only other cost included in the
point of intersection is the barge cost when
it is loading or unloading, The remaining
barge cost varies with distance, and is
accounted for by the upward slope of the
cost curves  see Appendix 1!, If handling
costs at the port had been included, it would
shift all of the curves ver ti cally by the
am ount of the handling cost per ton. It
should be noted that the curves represent
the total cost of transporting forest products
various distances. Thus, the total cost of
shipping wood chips 200 miles  with a 25
mile transhipment! in the 1200 unit barge
shown in Figure 3 is approx im ately ten
dollars per ton.

In the case of the 1200 unit barge, the
economics of shipping by water looks very
good. If the transhipment distance is only
25 miles, then it is less expensive to ship
by water than truck for distances greater
than 35 miles, lf the transhipment distance
was 75 miles, then water transport would be
Ie~ costly at any distance greater than 100
miles, It should be reiterated that the 1200
unit barge is not a self-unloader, so
additional loading and unloading costs would
have to be included.

The figures in this section can also be
used to determine the comparative costs of
transporting forest products from different
sources by different modes. For example,
it would cost about the same to barge wood
chips 300 miles with a 50-mile transhipment
as it would to bring in wood chips by truck
from a distance of 85 miles. One paper mill
that was contacted was concerned that its
supply of wood chips and timber within a
100 mile radius, that is currently brought in
by truck, would become increasingly scarce,
and the firm would have to look to more
distant sources. In that case, such multi-

odal cost comparisons would become
important.

Figure 4 depicts wood chip trans-
portation costs for the 640 unit barge. It
is immediately apparent that the costs of
shipping by this barge are substantially more
than those associated with the 1200 unit

barge. However, there is some question
about the capability of the 1200 unit barge
operating in a Great Lakes wave environ-
ment. On the other hand, the 640 unit
barge is not designed specifically for the
move m ent of f orest products. It is
conceivable that a barge specifically
designed for wood chip shipments on the
Great Lakes would have cost curves lying
somewhere between the 1200 unit and the
640 unit barges,
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Figure 4 shows the critical importance
of transhiprnent costs in the economics of
water transport of forest products. If the
transhipm ent distance is only 25 rn iles,
water transport is the least cost alternative
beyond 85 miles. However, if the tran-
shipment distance is 100 miles, barge costs
are less than truck char ges only f or
distances greater than 225 miles. Unless
wood chips are less expensive from a distant
source, it is unlikely that mills would find
it necessary to buy wood chips from sources
more than 225 miles away.
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The cost curves for the 640 unit barge
in Figure 4 include transhipment cost. If
the actual cost of operating the bar'ge and
tug are determined separately, the
importance of tr anshipm ent costs becom es
even more apparent. For example, the total
cost of transporting wood chips 100 miles by
the 640 unit barge, with a 25 mile
transhipment, is $11.45 per ton. Of this
total, only $2.81 �5 percent! is the cost of
barging the wood chips. The rest, $8.64, is
the transhipment cost. lf the water distance
is 300 miles �5 mile transhipment!, the total
cost is $16.07, of which $7.43 �6 percent!
is the barge cost. Thus, the cost of a 25
mile transhiprnent is greater than a 300 mile
shipment by barge. The proportion of total
costs related to transhipment is, of course,
even greater the longer the transhipment
distance.

In contrast to the total cost curves
shown in the other figures, Figure 4A shows
the average costs of shipping wood chips in
a 640 unit barge over various distances. As
in the other figures, the horizonta1 axis
represents only the water haul portion of the
trip, but the average cost includes both the
water and the transhipment distance, The
average cost per mile is quite high for the
first 25 to 50 miles because it includes
transhipment costs, which are the same for
short water hauls as they are for long water
hauls. As the distance of the water shipment
increases, the eff ect of' the transhipm ent
cost is greatly reduced, and the cost per
mile approaches the average cost per mile
of barge shipments. Average cost curves for
other barges would appear quite similar.

Figure 5 shows wood chip transpor-
tation costs for the 2000 unit barge/ship that
operates on the Great Lakes, The transport
costs were quite similar to the 2000 unit
barge operating on the West Coast, although
the Great Lakes barge is less expensive at
distances greater than 175 miles. The break-
even distance between truck costs and barge
costs for a 25 mile transhiprnent is about
140 miles, and 235 miles for a 100 mile
transh ipment.

Figure 6 combines all of the previous
figures for a 50 miles transhipment, If the
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1200 unit barge was seaworthy enough for
the Great Lakes, it would be the least cost
alternative among barges, and less expensive
than truck trans par t at distances greater
than about 62 miles. The cost of the 640
unit barge is less than the 2000 unit barge
for distances less than 265 miles, although
the latter is a self-unloader so it may be
cheaper to operate at som ewhat shorter
distances.

The economics of transporting timber
by barge are slightly better than for wood
chip shipments, although this may be offset
by higher handling costs. Figures 7 and 8
show the cost curves for transporting timber
by the 640 and 2000 unit barges as well as
for trucks. The breakeven distance between
a barge and a truck is 60 miles for the 640
unit barge and 135 roily for the 2000 unit
barge, assuming a 25 mile transhiprnent. If
the transhipment distance is increased to 100
miles, the breakeven points are 180 miles
for the 640 unit barge and 225 miles for the
2000 unit barge.

'PICUSE I TINSI ~ TNANSI'ONTATICN COSTS 540 UNIT SANCN

Transhiprnent costs are even a higher
proportion of total water transport costs
than they were for wood chips, Approxi-
mately 80 percent of total barge costs �40
unit! for a 100 mile trip with a 25 miles
transhiprnent are transhipment costs. Even
for a 300 mile barge shipment, a 25 mile
transhiprn ent accounts f or 59 percent of
total costs. The proportion is slightly less
for the 2000 unit barge, but transhiprnent
costs are still the most significant variable
aff ecting the economics of water trans-
portation.

Delay Costs

Another critical factor that will
affect the economics of barge shipments is
the costs associated with delays due to
weather. For example, the 640 unit barge
will remain in port  or put in at the nearest
port! if wave heights exceed five or six
feet. Since barge charges are based on an
hourly or daily rate, the company receiving
the shipment will incur the cost of such
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delays. Figure 9 shows the effect of these
delay costs on the economics of water
shipments. For a 50 mile transhipment and
no delay, the breakeven distance between
truck and barge costs is about 130 miles. If
there was a 12 hour delay, the breakeven
distance increases to 220 miles; and for a
24 hour delay, the breakeven distance is 290
miles. For each 12 hour delay, the barge
cost per ton increases $1.75. Thus, one day
of bad weather can negate the economic
advantage of a barge shipment for a 300
mile trip.

Figure 10 depicts the delay costs for
the 2000 unit barge that currently operates
on the Great Lakes. This case is interesting
in that the cost of shipping wood chips with
no delay is more expensive than for the 640
unit barge, but the economic impact of
delays are not as great. The slope of the
cost curves for the 2000 unit is less, so the
intersection wi th the truck cost curve is
further down when there is an equivalent
vertical shift. In effect, the minimum cost

111.00
STD.50
31D.DO
1 9.50
1 9.00
1 S.50
0 0.00

I JO

20

529 50
1&.CO
525.50
515.00
J!9.50
5 29.00
323.50
M3.00
522. 50
112.00
321.50
311.00
320.'50
520.0D
M9.50
119. 00
510.30
110. 00
117.50
117.DO
Sld. 50
lid . M
115.920
~ 15.00
ill� . 50
Jll DD
53!.50
513.00
112.50
SI.2.M
111.50
511 .OD

25 5D I 5 IM 1292 UO I 71 100 229 250
IIIL15

PICUEE0 TIIDE ~ TDAII5POETATIOh CDOTS !MO OMIT EADCE

I /3rd
113.00
521 . 30
531 00
520, 50
120.00
13'7.50
IH.DO
I'13.50
511.00
917.5D
117.M
311.M
119 00
5 15. 50
115,M
'9 LA.JO
SLA,M
113.50
'Il!.00
111.50
111. 00
1 I.l. 50

PTIXIEE ID IEllAT CDDTJ OP QII ~ PTIL' IAOM CHItS DY 0 1000 0019 DADOS
�0 'KILE TDAKSDTPIMITI



511.00
513.3'0

511.50
511.OD
511. 50
S11.00
S 1D. ed
510. DD
I 5.50

21

of transporting goods in a larger barge are
higher; but once this cost is incurred, the
additional cost of shipping goods each mile
is less.

Another interesting aspect of delay
costs for the 2000 unit versus the 640 unit
barge is that the occurr'ence of delay will
be much less for the former. The 2000 unit
barge is a converted freighter designed to
operate during heavy seas. Since the
probability of occurrence of a storm that
will delay the 2000 unit barge is much less
than the probability of a storm that will
force the 640 unit barge into port, the actual
difference in cost of shipping wood chips by
either barge may be less than indicated by
the figures omi t ting delay costs. To
determine which barge would be the least
cost option, and whether either would be less
than shipping by truck, an analysis of the
probability of various wave heights in the
section of the Great Lakes that the forest
products would be barged would need to be
conducted.

Figure 11 shows the effect of delay
costs on the economics of shipping timber
by the 640 unit barge. The effect is very
similar whether wood chips or timber are
being carried, except that the breakdown
distance with no delay is less with timber
than it is for wood chips. Therefore, the
addition of delay costs wiQ not have as
adverse an effect as it did for wood chips.
For example, a 12 hour delay when timber
is being shipped means the breakeven
distance is 160 miles, versus 220 miles when
wood chips were transported by the same
barge.

Figure 12 shows the relative costs of
shipping lumber by truck and by barge on
the Great Lakes. The barge has a capacity
of three million board f eet and was
specifically designed for shipping lumbe~ on
the West Coast. The economics of
transporting lumber in this barge appear to
be quite f avorable. If the transhipm ent
distance is 25 miles, barge costs are less
than the cost of shipping by truck after 62
miles. The breakeven distances for a 50,
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75, and 100 mile transhipment are
approximately 100, 125, and 150 m iles,
respectively.

The barge shown in Figure 12 is a
self-unloader, so loading and unloading costs
are included. However, unlike wood chips
and timber which may be delivered to a
mill located close to an off-loading point,
lumber will probably have to be transhipped
from the port to destinations inland. Since
transhipm ent costs are a significant
percentage of total barge costs �5 percent
for a 200 mQe trip with a M mile
transhipment!, double transhiprnents will
reduce the economic advantage of water
transport over shipment by truck.

Figure 13 compares the cost of
transporting lumber by the barge described
in Figure 12  Larger Barge! and the 640
unit barge  Smaller Barge! discussed earlier.
The 640 unit barge is less expensive over
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distances less than 75 m iles, but truck
transport is the cheapest alternative in this
range. For distances greater than 100 miles
where water transport becomes the least cost
alternative, the smaller barge becomes much
more expensive. Since the smaller barge is
not a self-unloader, the actual costs are even
greater than those shown in Figure 13. The
corn parison between these two barges
illustrates the potential for economic savings
when a barge is specifically designed for the
shipment of dif ferent types of forest
products.

to evaluate the feasibility of transporting
forest products from a distant source by
barge, versus transporting those products by
truck f rom a closer sour ce where the
products are more expensive.

For example, suppose that a paper mill
in Green Bay requires 20,000 tons of wood
chips, and it can buy them for $10 per ton
at a source 85 miles away, and they will
be transported by truck. Alternatively,
assume the company can purchase the same
quantity of wood chips in Northern Michigan
for $7 per ton, and they will be shipped
out of Cheboygan by barge for the 216 mile
trip to Green Bay �5 mile transhiptnent!.
When evaluating the two alternatives, the
company finds that it will save $5,728 if it
buys the wood chips in Michigan and ships
the product by the 640 unit barge. This
savings includes the total cost of the wood
chips and transportation costs.  Since the
640 unit barge is not self-unloading, loading
and unloading costs were not considered.!

Buying Prom Distant Markets When There h
A Price Difference

The results of the economic analysis
presented thus far have indicated that barge
shipments of for est products may be
economically f easible when the transport
distance is quite long  l.e., greater than 200
miles, depending on transhipment distance!.
Given these results, it would be interesting
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If the company had chosen to ship by the
2000 unit barge, it would be about $6,000
more expensive than buying from the source
in Wisconsin. However, if the difference in
price between wood chips in the Wisconsin
and Michigan markets was increased one
dollar pev ton to $11 and $7, respectively,
shipment by the 2000 unit barge from
Cheboygan would save about $14,000. The
savings by using the 640 unit barge would
increase to more than $25,000.

The same analysis couM be conducted
for shipments of timber from Cheboygan to
Green Bay. Assuming timber prices are $15
per cord in the Wisconsin market and $10
per cord in Michigan, the company wouM
save approximately $30,000 if it bought
10,000 cords of timbers in Michigan and had
the wood transported by the 640 unit barge.
If the difference in price was only two dollars
per cord, the company would face about the
same costs if it were to buy from either
source.

Another example that was evaluated
was the shipment of wood chips or timber
from Thunder Bay, Canada, to Green Bay,
via Lake Superior, the Soo Locks, and Lake
Michigan; a distance of 487 miles. This was
corn pared to buying these forest products
from a source 125 miles from Green Bay
that ships by truck. If 20,000 tors of wood
chips are needed, and the wood chips are
four dollars per ton cheaper in Thunder Bay,
then it would be $8,500 move expensive to
buy the wood chips in Thunder Bay than from
the closer source. This difference is based
on the cost of shipping by the 2000 unit
barge from Thunder Bay. If the 640 unit
barge had been chosen, the cost would have
been $54,000 more expensive. Evaluating
timber, it would be $7,000 less expensive to
buy 10,000 cords from the source in Thunder
Bay if the price in that market was five
dollars per cord less than in the market 125
miles from Green Bay.

Recently, there has been a dramatic
increase in the demand f or firewood in
Michigan. It ls well known that the price
for a cord of firewood is substantially higher
in the Detroit area than it is in northern
Michigan. Therefore, it would be interesting

to evaluate the cost of shipping firewood
from northern Michigan by barge, vevsus
buying it at the higher price in the Detroit
market. In order to conduct this evaluation,
prices of $150 per standard cord  not a face
cord! were assumed for the Detroit market,
and $75 per cord if firewood was purchased
in northern Michigan. It was also assumed
that there would be a transhipment of 25
miles to the port of Alpena, and another
25 miles transhiprnent from the Port of
Detroit to local retailers. The water
distance from Alpena to Detroit is 215
miles. The quantity of firewood shipped is
10,000 cords.

The savings realized by shipping fire-
wood from Alpena is quite substantial.
Assuming that the 2000 unit barge is used
to ship the firewood, the savings amount to
$463,000, or $46.30 per cord. These figures
do not include port costs, but they are
unlikely to negate such large savings. Also,
the difference in firewood prices may not
be as great as that reported in Timber Mart-
North, but the potential for such significant
savrngs does make water shipments of
I'irewood an interesting possibility.

Winter Navigation

One of the problems associated with
water transportation of any products on the
Great Lakes is the cessation of shipping
during the winter months. With regard to
forest products, a company relying on barge
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An earlier section of this paper
discussed expor ts of f orest products to
Europe, and indicated that very few
shipments are made from Great Lakes ports.
Numerous contacts were made with shipping
corn panies that transport goods overseas,
but very little cost data on the shipment
of forest products could be obtained.
Therefore, this study was unable to evaluate
the relative costs of transporting forest
products by water to foreign ports-
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shipments would have to have adequate space
to stockpile wood during the winter months.
It might contract for land transport during
the winter, but th is could prove to be
difficult. Furthermore, capital costs related
to barges must be spread over a shorter year.
The U.S. Army C orps of Engineers has
proposed to maintain navi-gation during the
winter m onths, but the idea has reeei ved
strong opposition and its fate is uncertain at
this time.

The transportation of forest products
on the Great Lakes can be economically
feasible if the source of supply is greater
than 150 to 200 miles from the user.
However, there are factors that will tend to
increase this distance. The most important
is the distance that forest products must be
transhipped to or from a port. If the
transhipment distance is more than 50 miles,
it is unlikely that water transport will be
the rninimurn cost alternative. If a double
transhipment is required, both from the
woods and from the port of destination to
the user, the economic viability of water
transportation is doubtful at transhiprnent
distances greater than 25 miles.

Another factor that will impinge on the
economics is the possibility of delays due to
bad weather. If a vessel must remain in
port more than one day, water transportation
at distances less than 250 miles is more
expensive than shipments by truck. Handling
costs at ports may also have a substantial
negative influence on the prospects for water
shipments of forest pr'oduets, as does the
closing of the Great Lakes during the winter
months.

The analysis in this study was based on
the cost of shipping by barges that were not
specificany designed for forest products. It
is quite likely that water tr ansport costs
could be significantly reduced if such barges
were used, as they are on the West Coast.
In addition, if major users of forest products
were to begin using water transportation,
efficient loading and unloading facilities
would be put into place, using systems that
are readily available. Lower pri ces for

Michigan's forest products relative to other
states, and differences in fuelwood prices
between Upper and Lower Michigan may
make barge shipments quite attr active.
Overall then, economic potential does exist
for' water transportation of Michigan's
forest products.
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