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Introduction
This Technical Memorandum identifies and explores broad trends and issues that may affect the future of freight
transportation across the Great Northern Corridor (GNC). These trends and issues are examined from five
perspectives, which previous research, conducted through the National Academy of Sciences, Transportation
Research Board, has identified as key driving forces that influence transportation (ICF 2009). These five forces
are depicted in the graphic of Exhibit 1 below:
Exhibit 1: Driving Forces Influencing Freight Transportation

Source: Olsson Associates, adapted from ICF International/NCFRP Project 20-80: Long-Range Strategic Issues Facing the
Transportation Industry, Final Research Plan Framework. October 17, 2009.

This technical report was developed through a two-step process: 1) Key issues and trends affecting freight
transportation were identified through an environmental scan based on a survey of key issues among GNC
Coalition members, popular press, and Web research. 2) The identified trends and issues were broadly vetted and
discussed with freight stakeholders during a Future Freight Flows Scenario Planning Workshop held in
Vancouver, Washington, on May 13, 2014.
The team has used scenario planning as a means of examining how the future could be shaped by the five key
forces identified in the chart above. Each scenario is evaluated without making predictions of which driving force
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will prevail over the others in shaping the future. Scenario planning does not predict the future, but it serves to
raise the consciousness of planners, market analysts, and developers regarding possibilities for the future. One
response to this increased awareness of future outcomes is the creation of an agenda that explores the impacts,
opportunities, and threats of likely future outcomes.

Four Divergent but Plausible Futures
The GNC scenario planning workshop conducted in Vancouver on May 13, 2014, was based on four different
potential futures that were developed by researchers at the Massachusetts Institute of Technology (MIT). This
MIT research was funded through the Transportation Research Board and was described in NCHRP Report 750:
Strategic Issues Facing Transportation, Volume 1: Scenario Planning for Freight Transportation Infrastructure
Investment (Caplice and Phadnis 2013). The report looks at four future scenarios. Two of the scenarios, One
World Order and Naftastique, are visions of futures driven by geo-political forces responding to changes in global
policies to conserve or secure scarce resources. The other two scenarios, Millions of Markets and Global
Marketplace, are primarily market driven futures shaped by technology and economics. A brief overview of each
scenario is provided in the following section.
One World Order
Facing global scarcity of key resources, nations establish international rules to ensure their fair
and sustainable use. Global trade thrives, but its course is shaped by the very visible hand of
regulation, at times an iron fist in a velvet glove. During the workshop, participants viewed this
future as one where “Big Brother” would be constantly interceding on businesses to reduce environmental
impacts, resulting in less responsive but more consistent transport services and “green supply chains.” This future
was also shaped by concentrated populations in large urban areas that compete economically by what they do well
(or most efficiently). Rural areas under this scenario were viewed as vast empty territories, with a few outposts
and a high level of service and transport automation.
Naftastique
As world trade moves away from a global market, several regional trading blocs emerge. China,
Europe, and South America form their own clusters. The United States leads an effort to make
North America a self-sufficient economic community. In the workshop, the overarching dynamic
driving the discussion of this scenario is the prospect that the traditional east/west or west/east
axis of trade could be turned 90 degrees, resulting in primarily north/south trade. This contrasts with today, where
relatively few major north/south trade Corridors run continuously from Canada through the United States to
Mexico.
Millions of Markets
Through advanced technological breakthroughs, the United States becomes highly selfreliant in terms of energy, agriculture, manufacturing, and other needs. In this scenario,
people increasingly migrate toward smaller urban areas that are supported by nearby
regional innovation hubs that can manufacture highly customized goods. Workshop participants saw this scenario
as a rural or small town renaissance. The resulting discussion focused on changes in land use, continuing needs
for natural resources to support the localization of manufacturing capabilities, and rethinking the business models
of non-highway transport modes.
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Global Marketplace
This is a highly competitive and volatile world scenario. Open, vigorous trade between
virtually all nations has led to market-based approaches to most contemporary challenges. This
scenario is essentially a continuation of the trend in trade that we have witnessed over the past
several decades – it is today’s global trade environment – but on steroids. Of the four scenarios
discussed during the workshop, Global Marketplace is the most familiar in terms of what we know today. It is the
prediction that freight movements will grow to such vast volumes in the future that freight will command the
attention of policy and infrastructure investment.
The facilitated discussions of the four scenarios during the workshop were intended to help identify common
themes, trends, policies, and general projects that can help prepare for each divergent future. In part, the goal of
the scenario planning workshop was to identify those themes, policies, and projects that are common across a
variety of futures and identify the strengths, weaknesses, opportunities, and threats (SWOT) of the GNC under
each of these alternative futures.

Trends and Issue Impacts on Freight Transport: Effects on
Flows
As part of the original TRB research to create the four future freight flow scenarios, Dr. Caplice and his team at
MIT used a series of workshops with thought leaders and industry experts from around the United States to
examine how the key forces might affect freight transportation in the United States 30-40 years into the future.
One key conclusion of the research team was the following: “There are an unlimited number of potential events,
trends, or occurrences that can happen in the future. It is almost impossible to identify, much less plan for, all of
these potential events. Instead, it is useful to translate these into a finite set of outcome types. (Caplice and
Phadnis 2010)” Given the focus on freight transportation, the research team chose to define a set of outcome
types they reference as flow impacts. A discussion of these flow impacts is presented in Exhibit 2 below.
Exhibit 2: Trends and Potential Flow Impacts
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The impact of the trends and issues evaluated under the five driving force topic areas can be evaluated using the
five flow impacts across the four alternative futures. For example, using a significant freight trend, such as
containerization, it is possible to examine how using containers to move goods would be affected across each of
the four futures using a SWOT approach based on the drivers identified in Exhibit 2. In this example, the trend
toward containerized freight could be viewed as a weakness or a threat under Naftastique due to GNC’s current
east-west axis compared to the scenario’s north-south trade nexus. However, the population, resources, and
manufacturing strengths of the GNC could retool the Corridor in such a way that it feeds both imports and exports
through additional north-south connections. Thus, current routing is a weakness under this scenario, but it
presents opportunities for new routes and services that could respond to the north-south orientation of the
scenario. Under the Naftastique scenario, containerization is unlikely to have a significant impact on value density
of the cargo.
Under the regulation of the One World Order scenario, the GNC’s efficiency and connections could be viewed as
a strength. This scenario demonstrates the most environmentally friendly and efficient decision making process,
as evaluated by the future powerful international world trade body. Under this scenario, it is anticipated that the
Corridor would continue to grow as currently operated. In this scenario, flow destinations and origins would
change, but volume and value density might not.
Under the Millions of Markets scenario future technology advancement, such as the widespread
commercialization of 3-D printing, a rural or small town renaissance is enabled. The resulting focus becomes
changes in land use, with a continuing need for natural resources to be transported to support localized
manufacturing capabilities. As a result, the trend in non-highway transportation methods is likely to move away
from containerization and back to the bulk transport business models of the early Twentieth Century. The GNC is
well positioned for this scenario because of a diversity of rural and urban locations and the ability to haul bulk
natural resources.
Under the wide-open trade environment of the Global Marketplace, containerized freight movements from GNC
states to international destinations presents new opportunities for GNC shippers. However, depending on the
future development of the international economy, the GNC could experience less robust growth than other
Corridors. Since the GNC has excellent connections across the Pacific Ocean, but less efficient connections to
Europe, the Mediterranean, and Africa, the effect on routing could be significant. Today, though, it is likely that a
Global Marketplace future would help the GNC continue to thrive.
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Chapter 1: Trends and Issues Facing the Great
Northern Corridor
As part of the Strengths, Weaknesses, Opportunities, and Threats Analysis of the GNC, a white paper was
developed covering trends and issues affecting freight transportation on the Corridor. The foundation for this
effort uses a general framework of five driving forces identified by a national research initiative under a 2008
National Cooperative Highway Research Program (NCHRP) report: Long-Range Strategic Issues Facing the
Transportation Industry.

Demographic and Societal Trends (US Census Bureau)
Aging Population/Aging Work Force
According to US Census Bureau projections, the United States will face dramatic demographic changes over the
next century.
Exhibit 3: US Civilian Work Force by Age
 New projections released by the Census Bureau in Group
2012 significantly lowered previous growth
estimates, which had suggested the United States
120,000
would reach 439 million people by 2050. The new
100,000
2012 estimates suggest the United States will fall
80,000
just short of 400 million people by 2050.
60,000






By 2056, people age 65 and over are expected to
outnumber citizens under the age of 18.
The working age population (18-64) is expected to
increase by 42 million between 2012 and 2060.
However, as a share of total population, the
working age population will decline from 62.7
percent to 56.9 percent.

40,000
20,000
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Between 1992 and 2012, the US labor force age 55 and older nearly doubled from 12 percent to 21
percent. By 2022, workers 55 and older will expand to 26 percent of the US labor force.

Amplifying the trend of an aging work force is a concurrent trend in work force participation. During the decades
of the 1970s and 1980s, the work force participation rate surged due to women and baby-boomers entering the
labor market. (The work force participation rate is the proportion of the civilian, non-institutional population that
is in the labor force.) The work force participation rate in the United States peaked in the late 1990s at 67.1
percent. Since that time, the work force participation rate has been declining: During the 2007–2009 recession,
the overall labor force participation rate fell by 0.6 percentage point, from 66.0 percent during 2007–2008 to
65.4 percent in 2009. Then, in 2010, the rate came in at 64.7 percent, a further decrease of 0.7 percentage point.
By 2012, the participation rate had fallen another 1.0 percentage point, to 63.7 percent (Toossi 2013).
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The implication of these trends for states in the Great Northern Corridor could be labor shortages for skilled jobs
and service occupations. An annual survey of professional service businesses in the Ninth District of the Federal
Reserve Bank, which includes Minnesota, Montana, North Dakota, and western Wisconsin, recently found that
skilled labor is becoming harder to find (Madden 2014). Productivity and immigration have historically helped
offset tight labor markets, but new immigrants from Latin America and Asia often have lower educational
attainment, which could slow productivity advances.

Mega-regions and Declining Rural Populations
Mega-region is the term applied to urban area clusters linked by social, economic, demographic, environmental,
and cultural ties. Geographers, planners, and economists argue that mega-regions are becoming the driving force
in the world economy. Ten mega-regions have been identified in the United States with two of these megaregions book-ending the GNC (see Exhibit 4) (Regional Plan Assoc. 2006).


The western Cascadia mega-region is anchored by Seattle and Portland.



On the east end of the Corridor, the Great Lakes mega region anchored by Chicago stretches from
Minneapolis/St. Paul across the
Ohio Valley to Rochester, New
Exhibit 4: Emerging Mega-Regions
York.

While big cities are getting bigger, most
rural areas are losing population, including
rural areas of the GNC. However, some
counties along the GNC are not following
this trend. The oil and gas developments in
the Bakken Shale fields of North Dakota
and Montana have caused these rural areas
to grow exponentially-- not lose population- as is the experience in other rural areas.
Between 2012 and 2013:


Seven counties in North Dakota
and Montana were among the
fastest growing in the United States



Williams County, North Dakota, was the fastest growing county with a population of 10,000 or more in
the United States



Treasure County, Montana, and Butte and Camas counties in Idaho were among the top counties in
population loss on a percentage basis.

See Exhibit 5 on the following page for a depiction of population change in the GNC.
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Exhibit 5: Population Change in the GNC States by County 2010 – 2013 (US Census Bureau)

.

Truck Driver Shortage
While the modal mix in the GNC may be changing somewhat due to high demand for rail movements, trucking
remains the primary goods movement mode across the states making up the Corridor. Commodity data from IHSGlobal Insight in 2012 suggests that one-half of all goods movement in the eight states encompassing the GNC is
moving by trucks when measured by tonnage (TRANSEARCH 2012). Trucking also enables other modes like rail
and water, as many shipments move on trucks to
Exhibit 6: Mode Share for GNC States by Tonnage
access rail terminals and water ports.
The American Transportation Research Institute
(ATRI), the not-for-profit research arm of the trucking
industry, conducts an annual survey of critical issues
facing the industry. In 2006, the driver shortage
ranked as the top industry issue; however, following
the onset of the economic recession, it dropped to
sixth on the “top ten” list. By 2013, it had rebounded
to third place. Recent surveys found the driver
shortage to be a polarizing issue in the industry; many
respondents saw it as a major issue, while many others
did not. ATRI notes that hiring challenges may stem
from baby boomer retirements and new federal driver
safety rules (CSA: Compliance, Safety, and
Accountability). However, ATRI recognizes quality of
life issues such as work/family balance and healthy
lifestyles as issues in recruitment. The trucking industry also cites federal regulations that require all interstate
truck drivers to be 21 years of age or older. This restriction, along with carrier insurance policies that may restrict
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or place a high cost on young drivers, makes it difficult for the industry to recruit truck drivers out of high school
(Critical Issues 2012).
Finally, trucking is not the only freight transportation service sector that at times struggles to find competent
workers. Due to the work force demands and prevailing wages in the Bakken Region of North Dakota and
Montana, BNSF railway has created a signing bonus program for some hard to fill positions.

E-commerce/Just-in-time (JIT) Home Delivery
E-commerce increased from 0.6 percent of total retail activity in 1999 to 5.5 percent in the first quarter of 2013.
The rapid increase of e-commerce and the related increase of direct home delivery have affected the freight
network. Similar to traditional retailers like Walmart and Target, who implemented distribution warehouses as
part of their supply chain network strategies, e-retailers like Amazon and eBay are constructing smaller more
decentralized distribution centers to increase the reliability of achieving next-day, or even same day, delivery for
their products. As these retailers change their networks to meet consumer demands, carriers serving large retailers
may also have to alter where and how often they replenish distribution warehouse facilities.

The Emerging Global Middle Class (Kharas and Gertz, Yueh
2013, US Bureau of Economic Analysis)
For several decades, US middle income consumers were significant drivers of the world economy. In 2013, global
gross domestic product (GDP) slightly topped $74 trillion (US dollars), while personal consumption expenditures
in the United States approached $11.7 trillion or the equivalent of roughly one-sixth of the world’s economy. The
definition of middle class varies, but, essentially, it means having enough disposable income to purchase
consumer goods beyond those required for mere sustenance. Currently, about one-half of the world’s middle class
resides in Europe and North America; however, the following trends may be seen:


It is estimated that by 2015 the number of Asian middle class consumers will equal those in North
America and Europe.



The Brookings Institute estimates that the current middle class is made up of 1.8 billion people, which is
forecast to grow to 3.2 billion by 2020; nearly all of that growth is expected to occur in Asia where the
middle class will triple to 1.7 billion by the end of this decade.



Latin America’s middle class is expected to grow from 181 million to 313 million by 2030, led by Brazil.
The middle class in Africa and the Middle East is also expected to double by 2030.

The implication of this new middle class is that, in the future, Asia will likely be positioned to import more US
goods via the GNC. Currently, China and Japan are the third and fourth largest importers of US merchandise
trade. Together, China and Japan constitute only 35 percent of the import value from the largest US importers,
Canada and Mexico. However, between 2005 and 2013, China’s imports of US goods grew 196 percent.
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Sustainable Transportation

Exhibit 7: Dimensions of Sustainability
Sustainable transportation is the idea that needs of the current
generation should be met without compromising the ability of
future generations to meet their needs. It is a complex and
challenging proposition with many dimensions. Over the past
two decades, significant effort has gone into better defining
sustainability as it relates to transportation and land use policy.
While the basic premise of “do no harm” still holds,
sustainability is also viewed as the balance between
environmental preservation, economic development, and
livability: the “sustainability triple bottom-line.” FHWA has
launched a sustainability evaluation tool called INVEST, which includes a freight and goods movement module.
Recently, Atlantic Northeast Rails and Ports, a group “dedicated to the preservation and extension of the regional
rail network,” developed a draft Code of Best Practices for Siting and Operating Rail Freight Facilities (Atlantic
Northeast Rails & Ports).

Energy and Environmental Trends
Bakken Shale Oil/Canadian Oil Sands Extraction
North Dakota’s oil industry has experienced a boom in the last 5 years using hydraulic fracturing or ‘fracking’ to
extract its massive shale oil resources, from which oil companies are now extracting over 1 million barrels per day
(Shaffer 2013). Much of that oil (over 70 percent and growing) travels by rail to refineries throughout the country
(Hageman 2014). Oil companies shipped 400,000 carloads of oil in 2013 compared to 11,000 in 2009 (McCoy,
Seythe, and Dkeen 2014). North Dakota oil production is projected to continue to grow, further increasing
demand on rail transportation. Fracking activity has dramatically increased truck traffic on connecting highways
as well, with each well requiring approximately 1,000 truck trips to begin extraction.
Canadian oil sands are another source of energy that is growing rapidly. Oil sands can be mined and processed to
extract oil-rich bitumen, which is then refined into oil (About Tar Sands 2012). This oil is increasingly being
shipped by rail. In early 2014, Bloomberg News reported that more than 200,000 barrels a day of crude were
leaving Western Canada by rail, a figure that is projected to reach 500,000 by the end of 2014 (Plenty and Doan
2014).
The higher unit train demands placed on the GNC by the booming crude oil market have resulted in capacity
problems across the Midwest. The US Department of Agriculture reported that, during the winter of 2013-2014,
grain shipments moving between the Midwest and Pacific Northwest took 20-22 days, nearly twice as long as
usual. Extreme winter weather (including snow and cold temperatures) contributed to this delay as well.

Alternative Energy Developments
As the nation’s sources of renewable energy continue to grow and decrease in cost, the energy mix of the country
will continue to adjust. Wind turbines, solar panels, and various other forms of renewable energy will produce a
larger share of the nation’s energy needs, potentially reducing demand for other energy sources like coal and
natural gas. Components for renewable energy systems, specifically wind components, are manufactured and
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shipped near and through the GNC. Illinois, Minnesota, Oregon, Washington, and North Dakota are among the
top 12 states in the nation that are responsible for 80 percent of wind generation capacity in the United States
(Current Installed Wind Power Capacity 2014)

Alternative Fuels
Alternative fuels are being pursued for many modes of
transportation, rail included. Liquefied Natural Gas, or
LNG, is the leading candidate to replace diesel as the
power source for locomotives. Continued growth in
domestic natural gas production and substantially lower
natural gas prices compared to crude oil prices could
result in significant cost savings for locomotives that use
LNG, as well as the environmental benefit of fewer
greenhouse gas emissions. The US Energy Information
Administration projects that up to 95 percent of freight
rail energy consumption could come from LNG by 2040
(see Exhibit 8) (Chase 2014). Adoption is limited by
large upfront costs for fueling stations and new
locomotives as well as regulatory uncertainty.

Exhibit 8: Forecast for Freight Rail LNG Adoption

Compressed Natural Gas, or CNG, is being considered in some areas for shortline railroad locomotives. While
LNG has a higher energy density, lending itself to long-haul locomotive trips, CNG is cheaper, easier to process
and store, and fills fast, making it an excellent candidate for short-haul trips (Sylvester-Chaudhuri 2013).

Natural Disasters
Natural disasters have and will continue to have major impacts on GNC states and transportation networks.
Disasters occur throughout the GNC, including flooding in the Red River Valley of North Dakota and Minnesota,
Devil’s Lake, North Dakota, the Milk River of Montana, and the Washington coast; avalanches near Glacier
National Park in Montana; and mudslides in Washington. All of these disasters test the resiliency of the region’s
transportation networks—how efficiently and effectively they can respond—which has major impacts on trade,
operational capacity, and disaster response.
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Climate Change Impacts on
Crop Growing Regions

Exhibit 9: US Winter Wheat Growth Areas

According to the USDA, the cumulative effect of
climate change on agriculture is not yet known.
However, climate change will affect and is already
affecting agriculture in several ways, including in
GNC states (Walthall et al. 2012). With warmer
temperatures and more rainfall in the north, some
crops could experience nearly two full growing
seasons and larger growing areas, including winter
wheat and other grains able to be grown farther
north (expansion of green area in Exhibit 9).
However, wetter conditions in the spring may make
it difficult for farmers to plant their crops, and more
frequent heat waves, floods, and droughts, as well as larger populations of harmful insects, will likely place
additional stress on the region's agriculture and forestry. Additionally, higher temperatures may stress livestock
(Climate Impacts 2013).

North Dakota Potash
Potash, which are mined salts containing potassium in water-soluble form—and a major input in fertilizer
production—has been studied for years as a major resource in North Dakota (Potash 2014). The state geological
survey estimates that the state has reserves of 50 billon tons, which would be 33 percent of the world’s supply
(Dakota Salts). However, in North Dakota, the mineral is located anywhere from 5,000 to 9,000 feet deep,
requiring solution mining, a process similar to drilling for oil (Froseth 2010). It is expected that a majority of the
North Dakota potash would likely go to China. However, some questions have been raised over the reliability of
the estimates; companies are actively pursuing permits for Potash mining in North Dakota. Potash lends itself well
to long-distance rail transportation and could be another major driver of future demand on the GNC.

Technology Trends
Advanced Manufacturing (About 2012)
Advanced manufacturing, defined as the rapid transfer of science and innovative technology to improve
manufacturing products and processes, is a key driver of economic growth for the country as a whole, including
the GNC. The Corridor combines accessibility to major global markets with a Midwestern industrial base that is
experiencing resurgence with advanced manufacturing techniques and products. Recent trends also indicate that
many companies are choosing to relocate production facilities from Asia back to the United States to improve
their access to consumers, materials, and work force. All of this presents several questions for the GNC:


How can the transportation system be optimized to appeal to advanced manufacturing?



What attributes do companies look for when relocating this type of category?
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Who are some of the current advanced/innovative manufacturers on the Corridor, and how do they use the
system?

By answering these and other questions, the GNC and its member states can maximize the benefits of advanced
manufacturing and position the Corridor itself to better serve the transportation needs of these types of
manufacturers.

Dedicated Short-Range Communications (DSRC) (Briggs and
Arnold)
DSRC is two-way short-range wireless communication capability that supports very high data transmission rates
necessary for advanced transportation and safety applications. Transponders used for electronic tolling, or by
commercial vehicle operators belonging to pre-clearance systems like PrePass®, are examples of existing DSRC
technology. DSRC technologies are currently being tested to support advanced safety systems, as well as provide
better traffic and travel information to drivers. USDOT is currently supporting research to advance the use of
DSRC under two umbrella programs:


Vehicle-to-Vehicle (V2V) applications – wireless exchange of data between nearby vehicles that provides
opportunities for significant safety advancements. The vision for this technology is that someday all
vehicles on the roadway will be able to communicate with one another to support active safety systems.



Vehicle-to-Infrastructure (V2I) applications – the wireless exchange of data between vehicles and the
infrastructure. One example of an advance V2I application would be the ability for a vehicle to interact
with traffic signal phase and timing (SPAT) information to support delivering active safety advisories and
warnings to drivers.

Agricultural Research/Crop Genetics
Advances in food and crop research, including genetic modification, are leading to higher yields and productivity
for producers in states throughout the Corridor. While the yield per acre is increasing, crops are also more
resistant to disease and pests and more tolerant of herbicides and extreme weather fluctuations. Several criticisms
have been offered against genetically-modified organisms (GMOs), but, from a transportation perspective, this
translates to increasingly large volumes of crops, specifically grains, being placed on the rail and highway system
every year. Other common related questions involve the transportation and consolidation of agricultural facilities,
the emergence of new markets for US agricultural products, expanding multimodal networks for fresh/refrigerated
foods, and rail equipment availability for agricultural moves.

Longer Trains
Strictly speaking, a train becomes more efficient with each car that is added, achieving economies of scale. In
recent years, railroads have experimented with longer train configurations with some success. On the GNC, the
longest trains are typically unit trains (coal and grain) that fall in the 110-150 car range, which translates to
roughly 1 to 1.5 miles long or longer. Several factors determine train make-up, car placement, and overall length
decisions, but the issue of longer trains presents a unique array of operational considerations:


Are yards, industries, and facilities able to accommodate a higher influx of cars at each end of the trip?
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Are there adequate sidings for longer trains on the GNC?



If a longer train needs to stop mid-route, what type of spacing is there between crossings along the route?



The GNC has substantial grade fluctuations, so how might grade affect train handling and performance as
the weight and length increase?

Larger Ships and Ocean Freight Costs
Recent figures indicate that container ship utilization is at approximately 85-90 percent worldwide. One major
factor in this trend is the quick adoption of “very large containerships,” or VLCS, which have forced operating
costs down industrywide, as smaller ships are forced to implement slow steaming to remain cost-competitive.
While only a handful of the major ports are capable of handling VLCS, their presence has had a ripple effect on
the industry: Many trips take longer (because of slow steaming), ships call on fewer ports per trip, and additional
ships have been pulled into action to maintain service levels.

Economic Trends
Free Trade Agreements/NAFTA
NAFTA, the North American Free Trade
Exhibit 10: Top 5 Destinations for GNC Exports
Agreement, is a treaty signed in 1995 that
removed trade barriers between the United
States, Canada, and Mexico and has played a
role in the growing trade relationship among
the countries. For the GNC, many of whose
states share a border with Canada, these
markets are critical for trade. In 2013, Canada
was the GNC states’ largest export destination
by far, receiving over $50 billion worth of
goods. Mexico was third with over $15 billion.
Maintaining strong trade relationships with
Canada and Mexico will be important to the
continued success of the GNC and economies of their member states.
Another free trade agreement, CAFTA-DR (Dominican Republic – Central America Free Trade Agreement), was
signed in 2004 by the United States, Costa Rica, El Salvador, Guatemala, and Honduras. Exports from GNC
states to CAFTA-DR states composed a much smaller share than NAFTA, at only $2.3 billion in 2013, but have
been growing steadily (TradeStats Express).

Emerging Nations
As global trade evolves, US companies are entering into emerging markets across the world where their goods
and services can be sold, accelerating the growth of their company or industry and expanding the reach of US
exports. The ‘BRIC’ countries (Brazil, Russia, India, and China) have been the cornerstone markets of increased
global trade. Africa is also identified as an emerging market, but its impact is often measured on a continent scale
instead of as individual countries. No universal definition exists of an emerging market, but, generally, the most
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widely used factors include GDP growth rate and per capita GDP growth rate. By this metric, China’s GDP
growth rate of nearly 8 percent in 2013 (compared to about 3 percent for the United States) characterizes it as a
trade market that continues to emerge, despite the projections of when it will overtake the United States as the
world’s largest economy.
For the GNC, these countries represent significant trade markets. China, specifically, is a destination for many
products from the west and Midwest that travel by rail to Pacific Northwest ports and are shipped across the
Pacific. China is the second largest destination for exports from GNC states, receiving nearly $30 billion of goods
in 2013. The same year, Brazil received over $5 billion in exports from GNC states, India $3.6 billion, and Russia
$2.5 billion (TradeStats Express). Continuing to be able to deliver trade to growing economies, specifically China
and India, will be important to the GNC and its member states.

New Trade Routes
Northwest Passage
A new route for world trade may soon be passable for commercial vessels. The Northwest Passage is a series of
waterways that wind through the Arctic Ocean connecting the Atlantic and Pacific Oceans (see Exhibit 11)
(Northwest Passage). Due to temperatures rising faster in the Arctic than anywhere else in the world, ice is
melting faster, keeping the passage open for
Exhibit 11: Northwest Passage Route
longer periods of time (China 2013). This
could provide a shorter, less expensive route
for shipping for many locations, specifically
China, whose travel to Northern Europe
would be significantly expedited. However,
the route may create some international
political challenges, as Canada claims
ownership of the route, while the United
States and European countries maintain it is
an open, international route that should allow
free passage (Northam 2011). As the ice
continues to melt and the area continues to
warm, the Northwest Passage and its international economic and political impact will grow.
Panama Canal
The competition for transporting imports and exports is intense in the Midwestern US In general, intermodal
transportation offers the fastest connection to Asia from the Midwest – that is, shipping to Western US ports like
Los Angeles, Oakland, or the Pacific Northwest and transferring the cargo onto rail. However, the Panama Canal
is currently undergoing a $5.25 billion dollar expansion to increase the size and quantity of ships that it can
accommodate. Myriad factors determine what route cargoes take, including cost, transit time, and reliability, to
name a few. That, combined with disagreement among industry professionals about how the expanded canal will
affect global shipping trends, creates difficulty when projecting route competition into the future (The Far
Reaching Effects 2011). It will be important to monitor what, if any, major changes arise from the expanded
canal.
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Re-shoring/Near-shoring
A central theme of the effects of globalization on the American economy over the past decade has been the
migration of domestic manufacturing to overseas markets, most notably China. As the Boston Consulting Group
summarizes, “…China has offered a virtually unbeatable combination of seemingly limitless cheap labor, a
growing pool of engineers, a fixed currency, and local governments willing to offer inexpensive land, free
infrastructure, and generous financial incentives. (Made in American, Again)” Many predict that rising wage
rates, shipping costs, and land costs in China, along with a gaining Yuan, a greater American worker flexibility,
compromised unions, and increased automation, will erode China’s economic advantage for manufacturing within
5 years. This is especially true when comparing manufacturing in coastal Chinese towns and cities against some
areas in the United States such as South Carolina, Tennessee, and Alabama. Interior and secondary Chinese cities
that may still have a wage rate advantage over their coastal countrymen likely suffer from poor infrastructure or
poor supply chains, or they lack sufficient skilled labor.
Industries that are most likely to benefit from reshoring production are those where labor accounts for a small
portion of final cost and where production volumes are relatively small, such as auto parts, white goods
(appliances, etc.), or construction equipment. Industries making labor intensive and mass produced products such
as apparel will likely first be attracted to other low-cost countries in south Asia. Products that are reshored to the
United States will likely be those products sold to the US market. As this trend continues, and manufacturing
grows throughout the country, the usage of rail—especially for items that often travel by rail like auto
parts/automobiles, appliances, and construction equipment—will increase as long as capacity remains sufficient
and rates remain competitive. This industrial manufacturing shift could also mean that manufactured product
imports from Asia through west coast ports may decrease.

Landside Capacity for Larger Ships
As mentioned, most ports have not improved dock and berth depth capacity to accommodate fully laden container
ships. GNC ports account for nearly half of US Pacific Coast ports with Panamax capability. This means that, as
ships continue to grow in size, the ports with improved dock and berth depth capacity are in a strong competitive
position to maintain and grow traffic levels. The GNC ports are well positioned in this regard, given that three of
the five deepwater gateways on the western seaboard are part of/accessible to the Corridor (Vancouver-Canada,
Portland, Seattle-Tacoma). One side effect is that many of the goods are shifted from waterborne freight to a landbased hub-and-spoke network. The map in Exhibit 12 shows maximum berth depth at US deepwater ports
(Rodrigue).
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Exhibit 12: North American Ports by Depth

GNC Port Productivity/ Labor Issues
Productivity at the berth is the metric most closely tied to ship turnaround times. Improving productivity is a
shared goal between the carriers, the terminals, and the customers. Carriers that experience poor productivity look
inward to improve their own operations in addition to seeking improvements from the terminal. However, there
are other issues preventing greater productivity at ports, which in turn limits the efficiency of the entire freight
system. One such issue is labor disruptions occurring at ports in the Pacific Northwest, affecting public perception
in addition to port productivity, and customer confidence.
Even with the additional resources terminals are deploying in the US, vessel productivity at ports continues to lag
productivity at ports in Asia. The customers have choices of ports, terminals, railroads, etc. to get their products to
market. Corridors like the GNC must strategize to provide a great product at a reasonable throughput cost and to
be able to deliver the goods on schedule to retain its market, all while satisfying the needs of its workers and
longshoremen.
Larger ships and bigger alliances will press the capacity of the Corridor’s infrastructure system, another issue
potentially affecting GNC port productivity. It is possible that increasing carrier alliances and larger ships will
cause the largest vessels to only call at certain ports. Those ports may require large investments in equipment,
dockside capacity, dredging and more to stay as productive as ports in other parts of the world preparing for the
same thing. Overall, the following three issues are currently, and will continue to affect, port productivity:
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Competitive Pricing
o Investments to accommodate larger ships require higher productivity at the terminals to enable
the reduction of terminal costs, which in turn will produce competitive price for the services
rendered.
Technology Advances
o Under the 2008 ILWU contract, ports/terminals gain the ability to implement improved
technologic solutions, and as such, have been installing more modern systems on the terminals in
the areas of equipment handling, transparency of cargo location, and terminal operating systems
that leverage current electronic solutions.
Work Rules
o Work rules such as manning levels, wages and benefit packages, and bonus packages continue to
be areas of contention both on and off the port terminals.

To remain globally competitive, ports around the nation and globe, including GNC ports, will continue to
compete to improve productivity at their terminals as well as along the whole supply chain, and addressing
these three areas will be critical to succeeding in that arena, and for GNC ports, maintaining the Corridor’s
overall efficiency. GNC ports will also need to continue providing leadership in preparing the workforce for
the future and creating a shared vision for the role of ports in the success of the entire GNC. As a linked
system, GNC ports are critical to the first and last mile of the GNC.

Government and Political Trends
Economic Deregulation: Productivity Gains and New Markets
The containerization of freight, first attempted in the 1950s, revolutionized freight transportation and paved the
way for a trade based global economy. However, during the 1960s and most of the 1970s, freight was a highly
regulated industry. Economic regulations that governed railroads, motor carriers, ocean carriers, and airlines
largely stifled competition and productivity innovations. Beginning with the Railroad Revitalization and
Regulatory Reform Act in 1976, the US Congress passed a series of modal deregulation bills. According to a
2013 white paper from the Association of American Railroads, since passing the Staggers Rail Act (The Impact
2013), the following is true:


Average rail rates have fallen 44 percent.



Train accident rates are down 80 percent.



Rail traffic volume has nearly doubled, and railroads have reinvested $525 billion back into their systems;
the cost of capital has declined, and return on investment has increased.

While private railroads, airlines, and marine modes have all experienced significant productivity gains, freight
productivity on the highway system has remained relatively flat. Data from the US Bureau of Labor Statistics
suggests that, between 1997 and 2011, labor productivity in the long-haul trucking sector increased 38 percent,
versus 149 percent in the railroad industry. Railroad analysts note that many major trucking companies now
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partner with railroads to offer bi-modal services. Productivity gains in the rail sector have also driven down the
length of haul wherein intermodal rail service becomes financially viable, especially as fuel costs remain high.
The ability for the Corridor and its businesses and freight stakeholders to be amenable to changing business
patterns is also key to economic competitiveness across the GNC. Many of the sectors that were key to the GNC
in the past will evolve or change into different types of products and services, and amenability and responsiveness
to changing industry trends will be key to economic success of the Corridor. In part, supporting streamlined
project permitting requirements that are harmonious across Corridor states will encourage infrastructure and
business investment.

Emerging Surface Transportation Regulation
Transportation modes in the United States must deal with a host of regulatory agencies such as the Federal Motor
Carrier Safety Administration, the Surface Transportation Board, the Environmental Protection Agency, and the
Federal Railroad Administration to name just a few. Many of the current regulatory issues focus on improving
safety and lessening the impact of transportation on the environment. Due to the structure of the railroad industry,
some shipper groups are also calling for measures to increase competition. Following are some current regulatory
issues facing the railroad industry:
 Positive Train Control: In 2008, Congress passed a bill mandating that positive train control be put into
service by the end of 2015 on rail lines used to transport passengers or toxic-by-inhalation materials. It is
estimated that meeting the mandate will cost at least $8 billion.


Safety: Several high-profile derailments in 2013 and 2014 of crude oil rail cars has resulted in calls for
better safety standards for railroad tank cars and more training for disaster responders.



Re-regulation of rail pricing: During the last transportation reauthorization debate, some rail dependent
shippers called for new price controls on the industry.



Mandatory reciprocal switching: Reciprocal switching refers to one railroad switching carload freight to
another railroad, giving captive shippers access to other railroads. The service is performed for a fee, with
charges paid by the receiving railroad. A proposal from the National Industrial Transportation League
(NITL) would require a railroad to offer reciprocal switching services when a customer’s facility is
located within a 30-mile radius of an interchange where regular switching occurs.

Following are some regulatory issues currently facing the trucking industry:


In 2013, the FMCSA implemented revisions to driver Hours-of-Service (HOS) rules. Federal HOS rules
for the trucking industry determine the drive time, on-duty time, break periods, and rest periods for truck
drivers operating in interstate commerce. Many states have adopted the federal regulations for intrastate
commerce. The federal HOS rules underwent a major revision in 2003, with the goal of creating a rule
that aligned on-duty and rest periods with the natural circadian (24 hour) rhythm of the human body.
Several changes to the rules have followed, with a final rule issued by FMCA taking effect July 1, 2013.
The trucking industry believes the new rules will further hurt productivity and believes a more flexible
approach is needed.
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In 2010, FMCSA rolled out a new regulatory framework for tracking unsafe carriers and drivers.
Compliance, Safety, Accountability (CSA) uses a new enforcement and compliance model. The trucking
industry has argued that CSA is onerous and does not accurately predict carrier safety. The industry is
litigating some elements of CSA, and recently the General Accounting Office (GAO) issued a report
critical of the Safety Management System (SMS) scoring in CSA.



In 2012, Congress adopted a bill requiring trucking companies to use an electronic logging device to track
hours of service. The Federal Motor Carrier Safety Administration is currently working to implement the
law.

EPA is currently developing rules for new fuel efficiency standards for post model-year 2018 equipment.

Public-Private Partnerships/Additional Funding Strategies
Reserves in the Highway Trust Fund are dwindling — without action by Congress, it was projected that this fund
would have a negative balance by September of 2014. Despite Congress’ recent passing of a 10-month continuing
resolution, delaying a funding crisis, no long term transportation funding solution has been found or agreed upon.
Because of this disagreement and inaction, it is clear that new mechanisms to finance highway and infrastructure
projects are needed (US Department of Transportation). The first strategy being proposed by many is a “fix it
first” policy, directing maintenance and preservation of existing infrastructure over all other projects. Many states
and local governments have already implemented this policy. Nonetheless, current spending levels are not
keeping pace with infrastructure needs. In fact, the American Society of Civil Engineers estimates that the United
States needs to spend $110 billion more each year to maintain the highway system at current performance levels
(Kahn and Levinson 2011).
One strategy that has been under consideration in recent years to augment traditional funding methods is the
concept of a National Infrastructure Bank (NIB). Generally, an NIB would be funded initially by an appropriation
from Congress. The bank would identify projects that lack funding but offer a clear benefit to taxpayers, likely
ranked by benefit-cost analysis. The bank would make loans for projects that leverage contributions from local
governments or the private sector, and the loans would have to be paid back through project revenues with a
specified rate of interest (Compton 2011). Starting an NIB is just one idea of how to achieve additional funding of
the more critical projects that currently fall outside the “fix it first” policy. This vehicle could also fund
multimodal projects, including rail and water projects that currently cannot be funded by Highway Trust Fund
dollars nor can be funded under monies available through the Transportation Investment Generating Economic
Recovery (TIGER) program.
Some regions are developing other public-private partnerships to fund transportation projects outside the current
scope of public funding sources. The Chicago Region Environmental and Transportation Efficiency (CREATE)
Program is a popular example of an innovative partnership. The program is a collaboration of private freight
railroads, the Illinois Department of Transportation, the City of Chicago Department of Transportation, Metra,
and Amtrak. Total project costs exceed $3 billion, including private funding of over $200 million from the
railroads. As of September 2012, 15 projects had been completed, 11 were under construction, and 22 projects
remained unfunded (Innovative Program Delivery ). CREATE is recognized as the first time state and local
governments have partnered with the railroad industry to solve congestion and safety problems on such a large
scale. Public-Private Partnerships and a National Infrastructure Bank are only two strategies being considered to
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augment traditional transportation funding and expand the pool of projects that can be funded. However, even if
these types of programs are successful, the fundamental problem of current revenue streams not meeting
infrastructure needs will need to be addressed in a direct way for the United States to maintain its strong
multimodal transportation system.

Port Environmental Regulations
Due to the highly sensitive ecosystems often surrounding port facilities, frequent proximity to dense urban areas,
and the wide array of activities and tenant operations that take place at a port, the environmental and community
oversight for port operations is quite extensive. Coastal ports as gateways for international trade need to balance
all of these issues as they set out to meet their mandated missions. The ports have an ever increasing role in
assisting the national supply chains required to support the growth of the US economy by expanding the US
consumer and manufacturing markets. In addition, the ports struggle to balance their mission as economic
development agencies with the environmental and community issues that a growing economy presents such as
traffic congestion, freight safety issues, and security of the goods that move through their terminals. It is
becoming apparent that inland ports are relying on coastal ports to improve efficiencies to meet the increasing
cargo volumes as the inland terminals grow as industrial centers. All of these issues need to be addressed, not only
by individual ports (both coastal and inland) but by the Corridor as a whole, so that the system can remain fluid as
freight movement demand grows to support the US economy. The following is a list of regulatory issues facing
ports in the Pacific Northwest:


Air quality



Water quality



Quality of life



Protection of critical wildlife and cultural resources



Extensive SEPA/NEPA environmental review requirements, including a “Cradle to Grave” perspective in
the permitting and development process of all industries



Growth related concerns around increasing vehicular (truck) traffic affecting access and infrastructure



Community concerns regarding ever increasing rail traffic and the corresponding at grade crossing
occupation times and safety



Opposition by both local communities and regulators to facility siting and development for energy
products such as domestic coal, crude oil, and natural gas



Land use planning restrictions such as Growth Management Act (GMA) in Washington State and Land
Conservation Act (LCA) in Oregon (State Growth Management Summaries)



1975 Energy Policy and Conservation Act that includes export restrictions on domestic oil and natural gas
products (Lawmakers 2014) (Ongoing discussions address lifting these restrictions as the United States
becomes more energy self-sufficient and now has excess energy products that could be exported.)



Permitting: The Pacific Northwest Regional Infrastructure Team is a pilot program established in late
2013 to more efficiently coordinate infrastructure project permitting processes– where both state and
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federal agencies have review responsibilities (Secretary Jewell 2013). This state-federal team is to use a
cross-agency and cross-jurisdictional strategy to identify siting conflicts and mitigation early in the
development and permitting process.
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Chapter 2: Scenario Planning Workshop Results
This section summarizes the facilitated breakout discussions and the conclusions reached by each future scenario
breakout group during the workshop. With the frame of reference focused on the GNC, the recap of each scenario
examines the most influential trends and issues for that scenario; the strengths, weaknesses, opportunities, and
threats (SWOT) to the GNC under each future; and, finally the policies and projects that would best position the
GNC to thrive under each given future. Following a discussion of the individual scenarios, the commonalities of
the four scenarios are synthesized, including an analysis of the potential projects and policies that will best
prepare the GNC to succeed under a wide variety of future conditions.

Global Marketplace
The Global Marketplace future represents a highly competitive and volatile world. Open,
vigorous trade between virtually all nations has led to market-based approaches to most
contemporary challenges.
In discussing the Global Marketplace scenario, workshop participants identified the following trends and issues as
likely having significant future impacts:
Impacts on flow origins: Energy movements (e.g., oil and coal) and agriculture product movements are growing.
If US restrictions on oil exports are relaxed as suggested in this future, the GNC will see increases in westbound
train volumes. These increases could get to a point where a significant imbalance in outbound flows develops.
Much of this volume could also be hazardous cargo originating in more sparsely populated rural areas of the
Corridor but traveling to and through heavily populated and environmentally sensitive communities and
gateways.
Impacts on flow destinations: New international agreements and partnerships (such as the TransPacific
Partnership) will create and expand trade demand between the GNC Region and Asian, European, and other major
consumer markets. Participants in this scenario believe that, in this future, the ability to export crude oil will
develop and become an important trade flow on the Corridor. Import flows through the Corridor are anticipated to
increase in the Great Lakes mega-region.
Impacts on routing: With the contextual focus on the Corridor, the impact from current trends is limited. Under
this scenario, people continue to relocate from rural to urban areas. Thus, a range of potential impacts arises.
These trends include a shortage of labor in rural industries, including in the transportation industry; fewer markets
and/or demands in rural areas of the Corridor (i.e., the middle); and more congestion occurring in the urban megaregions at each end of the Corridor. This congestion would increase costs and erode competitiveness.
Impacts on flow volume: The vigorous trade environment of this future implies increased traffic on the Corridor –
but likely less balance as the mix of commodities evolves. Demands for energy and agriculture products from the
Corridor could tip the balance of trade in the GNC to a dominantly export Corridor. However, increases in energy
production and extraction pose continued environmental impacts, which will increase under this scenario. Water
availability, access, and quality issues are compounded. The concept of green supply chains will become more
important.
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Impact of value density: The trend toward exporting more energy products, agriculture products, and other
natural resource products is likely to reverse the trend of higher value added rail movements on the Corridor (i.e.,
tankers of oil vs. containers of consumer goods). These emerging commodity movements may also create
environmental and safety issues that will require new ways of doing business for transport service providers. (One
participant noted the potential need for a “social license” as seen in some other countries where a high level of
trust must be developed between industrial businesses and communities before projects are allowed to move
forward.) Such developments could require giving communities greater input on transportation and industrial
products, which could shape developments in new ways.

Assessing Strengths, Weaknesses, Opportunities, and
Threats under the Global Marketplace Future
During the facilitated scenario groups, participants were asked to identify the strengths, weaknesses,
opportunities, and threats of the GNC under each future scenario. The following highlights the discussion of the
Global Market Place participants.
Global Marketplace: Strengths of the GNC
 Good existing rail service on the Corridor, with volumes expanding greatly in the past several years


Good technology capital (and pockets of technology):
o

Increased investment from technology and manufacturing firms across the GNC

o

High tech educational institutions in GNC states

o

Talent pools in mega-regions bookending the Corridor



Good existing port connectivity, both on the land and water-side



Energy price volatility can become a strength for the Corridor as demand for oil, gas, and coal from the
Corridor region grows.

Global Marketplace: Weaknesses of the GNC
 The increasing movement of hazardous cargoes through dense population areas was viewed as a
weakness for the Corridor; i.e., a catastrophic spill or event could have dramatic negative impacts on the
Corridor.


Capacity constraints and the ability of the Corridor to respond in a just-in-time (JIT) environment



The ability to attract and develop workers in rural portions of the Corridor

Global Marketplace: Opportunities in the GNC
 Rail offers an opportunity for companies to use a mode that supports green supply chains; alternative fuel
or electric locomotives offer even greener transport.


Alternative energy technologies will continue to offer opportunities for the GNC.
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Growing demand supports continued investment in GNC infrastructure and capabilities, including train
technology improvements, crossing improvements, and rolling stock technology investments.



Uniformity in truck regulation across the GNC states offers an opportunity to promote greater efficiency.



Investment needs create an opportunity for new forms of partnership development, such as between
infrastructure owners and users.



Increasing food exports via PNW ports – proximity of PNW ports to Asia: identity preserved grains,
specialty products and processed foods; food safety will be an issue.



Increase Corridor resiliency (i.e., alternate routes to deal with weather conditions and service
interruptions).

Global Marketplace: Threats in the GNC
 A big challenge or threat to the future GNC will be the attitudes and politics of urban populations on the
Corridor; our 24/7 news society drives polarization of opinions.


Natural resource extraction industries must act accountably.



Volatility in price and demand creates challenges and inefficiencies for supply chains; rail is often slower
to respond than trucking.



Continued consolidation of container shipping



New routes to emerging populations (i.e., Africa) may create challenges.



Since price drives markets, investors will likely not want to be locked into one corridor.

Global Marketplace Policies and Projects
The GNC workshop participants discussed a variety of projects and policies that the Coalition could take to
position itself to succeed and thrive under the Global Marketplace future:
Capital Investment: Participants in this future scenario believed that the predicted growth in trade would translate
to higher transport service demands and that, without investment, the Corridor might lose its competitive edge.
The types of investments envisioned would increase crude by rail safety and reduce environmental risks.
Investments will also be needed to expand rail and port capacity, foster multimodal hub development, and reduce
congestion in road infrastructure in the mega-regions on both ends of the Corridor. Participants suggested that the
only way the needed level of investment would be made is through innovative forms of infrastructure financing,
with repeated references to public-private partnerships. It was also noted that investment strategies would need to
ensure that communities along the Corridor would see benefits from investment, not only mega-regions.
Outreach and Education: The GNC should take steps to include and inform the public on operations throughout
the Corridor to promote and encourage safety, education, and, in turn, increased investment in the Corridor.
Education will also inform the population about the link between what the Corridor moves and produces and
quality of life. As noted earlier, one participant spoke about the need for transport and resource extraction
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industries on the Corridor to gain a “social license” with the population of the Corridor. The social license is a
relatively new concept that refers to corporations gaining a level of approval from the communities where they
operate. The social license concept grew out of efforts of extractive industries, which often affect the environment
and water quality in the communities where they operate. Workshop participants believed the Coalition should
take a pro-active, rather than a reactive, position to environmental concerns and issues.
Technology: Technological improvements for freight transportation should continue to be investigated to both
improve safety and also increase efficiency of the Corridor by increasing velocity on the mainline(s). An example
raised several times is rail electrification to increase operating safety, efficiency (use the energy from trains
descending mountain passes to recharge batteries), and velocity.
Supply and Production Balance: The majority of GNC states do not have large consumption populations but
have large production capacity – the GNC needs to support multifaceted developments in terms of production and
economy. Incentives for high-tech manufacturers and related industries should also be pursued.

One World Order
One World Order is a future world facing global scarcity of key resources; nations
establish international rules to ensure their fair and sustainable use. Global trade thrives,
but its course is shaped by the very visible hand of regulation, at times an iron fist in a
velvet glove.
In discussing the One World Order scenario, workshop participants discussed a future where a global regulatory
agency World Sustainable Trade Organization (WSTO) will ensure equitable access to clean air, drinking water,
and healthy food for populations across the world, and market controls will regulate the distribution of raw
materials and energy required to sustain the respective communities. In this context, participants noted the
following trends and issues as likely having significant future impacts:
Impacts on flow origins: Participants envisioned similar manufacturers grouping together to create large=scale
facilities known as production clusters. This clustering will enable manufacturers to achieve a cost-effective
means to comply with tight regulations when the cost of technology is shared by the cluster as a whole. Clusters
will likely develop in urban areas or on the fringes of urban areas where land-uses are compatible. Agriculture and
energy exports in rural areas of the Corridor will remain strong due to efficiency and demand. Gateways may
transition to inland ports due to environmental restrictions and rising seas.
Impacts on flow destinations: Consolidation centers have emerged. Online purchases/ home delivery have been
optimized due to the environmental footprint of home deliveries. A tax has been administered, and the majority of
purchases are now consolidated at centers and only delivered to the final destination (an individual home) when
multiple products have been accumulated into a single delivery.
Impacts on routing: Participants discussed ultra-efficient supply chains emerging under this future: The
clustering and the use of sensing technology and advanced computing will become the greenest solution. Rail will
be seen as a greener transport option, but freight will continue to compete with passenger rail for capacity as
passenger rail grows in popularity/necessity in this future because of its environmental advantages.
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Impacts on flow volume: The speed of trade will slow but will be more predictable due to the increased
regulations and optimization of resources among countries; however, participants believed trade in the GNC will
grow. Efficiency will drive manufacturing production closer to the consumer, but rural areas would continue to
produce bulk products.
Impacts on value density: The group did not reach definitive conclusions, but the continued adoption of advanced
technology was a constant across the discussion. However, the implication of clustering manufacturing production
near population centers, while receiving energy resources and agriculture from rural areas of the Corridor, might
suggest a lower value density for goods flowing across the Corridor.

Assessing Strengths, Weaknesses, Opportunities, and
Threats under the One World Order Future
During the facilitated scenario groups, participants were asked to identify the strengths, weaknesses,
opportunities, and threats of the GNC under each future scenario. The following highlights the discussion of the
One World Order participants.
One World Order: Strengths of the GNC
 Participants discussed the One World Order future as more predictable and consistent for delivering
goods to large cities. The biggest strength under this scenario is that the GNC is the only transportation
corridor for the northern tier of the United States between the PNW and the Midwest. Participants also
saw Corridor growth as a strength, with the existence of a well-defined transportation corridor providing
an efficient link between the large mega-regions that bookend the Corridor. The rail line will support both
consumer goods and bulk goods moving from point to point. The strong intermodal connections across
the GNC linking inland and water based ports will support the efficient use of resources under One World
Order.


The actions of the Corridor Coalition today give it a leg-up on the envisioned central planning that will
require Corridor-wide considerations when making future investments: Speaking as one Corridor will
provide greater influence.



Due to environmental regulation, rail is the preferred mode of transportation for both goods and people.

One World Order: Weaknesses of the GNC
 The lack of redundancy within the Corridor


The Corridor is subject to harsh weather and difficult geography through mountains.



Increased Environmental Considerations: Individual firms still make their own decisions as to what to
produce and where, but regulations influence how much water to use, how much CO2 is emitted, how
discards are recycled, etc. Tracking and offsetting greenhouse gases, even to the level of zero emissions,
is a prerequisite for doing business.



Another weakness identified under this scenario is higher regulations on land-uses in or near large cities
for industrial and port uses.
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Forces to reduce the length of personal travel to lower transportation emissions



The cost of manufacturing and transportation may rise under this heavily regulated business environment
as sustainable transportation modes demand a premium pricing structure.

One World Order: Opportunities
 Centralized planning along the Corridor is more likely to achieve uniformly funded improvements and
consistent land-use policy across the whole Corridor compared to local-only decision making as is the
case today. Predictability in regulation gives the Corridor the ability to leverage the cooperative models
evolving today. Regulations will be consistent among the states along the Corridor.


Siting manufacturing clusters near population centers will reduce transportation costs for final product
delivery to market. Fewer capacity conflicts are likely to occur between bulk commodities and
containerized consumer goods moving through the Corridor.



This future advances system-wide implementation of cleaner fuel technologies such as LNG.



Speaking as one Corridor gives more influence to planning and implementation decisions.

One World Order: Threats
 The biggest threat that may be faced under this scenario of over regulation may be the reduction in the
United States’ competitive advantage in some markets and or commodities.

One World Order Policies and Projects
For the GNC, the Coalition could take the following projects and policies to position itself to succeed and thrive
under the One World Order future:
Corridor-wide Planning: Increase Coalition members’ involvement of land use planning issues along the
Corridor. This would include working toward harmonizing land uses between the urban areas and rural areas of
the Corridor and preserving industrial and port land use. Educating the elected officials on the value of industrial,
manufacturing, and port land uses and preparing a Corridor-wide Tier I EIS would help to ensure consistency
along the Corridor. On exceptionally large projects, especially proposed highway and railroad corridors that cross
long distances, the lead agency executing the Environmental Impact Statement may use a two-tiered process
before implementing the proposed action. In such cases, the Tier I EIS would analyze the potential socioenvironmental impacts along a general corridor but would not identify the exact location of where the action
would occur. A Tier I ROD would be issued approving the general area where the action would be implemented.
Following the Tier I ROD, the approved Tier I area is further broken down into subareas, and a Tier II EIS is then
prepared for each subarea, identifying the exact location of where the proposed action will take place. Preparing
Tier II EISs for each subarea proceeds at its own pace, independent from the other subareas within the Tier I area.
Financing: Work on public-private partnership (PPP) reform, and work toward harmonized legislative authority
for PPPs across all states on the Corridor. Additionally, set up a multi-state infrastructure bank and grant process.
Investment: Develop a Corridor-wide systematic grade crossing improvement plan (FAST Corridor on steroids).
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Millions of Markets
Millions of Markets is a future of advanced technological breakthroughs; the
United States becomes highly self-reliant in terms of energy, agriculture,
manufacturing, and other needs. Populations migrate to smaller urban areas
supported by nearby regional innovation hubs manufacturing highly
customized goods.
In discussing the Millions of Markets scenario, workshop participants identified the following trends and issues as
likely having significant future impacts:
Impacts on flow origins: Three influential trends under the Millions of Markets scenario affect both flow origins
and destinations:
1. Advanced manufacturing, including 3-D printing, allow goods to be produced and customized close to the
consumer, reducing trade demand for international goods.
2. Imported international containers in the GNC decrease dramatically, shifting the current trade dynamic.
3. However, with energy and agricultural being nearly self-sufficient in the United States, raw materials like
coal, timber, minerals, and agriculture are still exported. As development continues in China, India, and
emerging countries, the demand for American raw materials may increase, replacing some of the lost
traffic on the GNC. In particular, shale oil facilitates US energy independence in Millions of Markets,
providing oil for gasoline and other uses but also substantial amounts of natural gas for electric
generation, heating, and transportation, freeing coal to be exported, which slows foreign fossil fuel
imports considerably.
Impacts on flow destinations: The trends discussed above affect flow destinations as well. A changing
international trade dynamic, especially the increasing availability of raw materials (specifically energy
commodities) due to the United States’ self-sufficiency means that more places will import increased volumes of
American raw materials. Commodities like coal, timber products, and agricultural products will be gathered and
exported through the GNC at increasingly higher levels, and growing middle classes in China and India could be
two destinations likely for much of these increased exports. Advanced manufacturing, including techniques such
as 3-D printing, allow goods produced and customized close to the consumer to be cost competitive with goods
produced in other parts of the world, which could reduce the need for international trade of consumer goods.
Impacts on routing: With small urban areas growing, GNC trains likely route through smaller areas than might
be experienced today. Regional advanced manufacturing means routing the distribution and making logistics
industry changes in the future. This also may mean that more raw materials and semi-processed goods such as
primary steel are delivered to more destinations across the country.
Impacts on flow volume: The current trend of growing mega-regions and declining rural populations is reversed
to some degree in Millions of Markets. In this scenario, regional manufacturing centers allow people to live where
they please for similar cost and with access to similar opportunities. This means big urban areas will decline in
favor of smaller urban areas, which will more evenly distribute population across the United States than is the
current trend. In addition, the use of natural gas in transportation, including LNG locomotives, increases as cheap,
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domestic natural gas is abundant due to fracking, meaning volume of transport and processing for LNG could be
absorbed in part by the GNC.
Impact of value density: The trend of raw materials becoming even more important for the GNC, especially for
export, along with a decline in imports of consumer goods in containers, means that, in this future, value density
on the Corridor likely decreases.

Assessing Strengths, Weaknesses, Opportunities, and
Threats under the Millions of Markets Future
During the facilitated scenario groups, participants were asked to identify the strengths, weaknesses,
opportunities, and threats of the GNC under each future scenario. In the Millions of Markets scenario, the trends
and issues having the largest impact were identified as follows:
Millions of Markets: Strengths of the GNC:
 The strengths of the GNC under the Millions of Markets scenario represent an almost ‘back to the future’
sensibility. Since consumer good shipments have decreased, the trend of domestic and international
containerization has less of an effect. The railroad, then, returns to its core strengths: hauling heavy bulk
commodities long distances for domestic uses as well as export. Coal from Wyoming, timber products
from the Pacific Northwest, and agricultural products from the Upper Midwest all continue to flow along
the GNC to domestic regional centers for localized production (for consumer good inputs) but mostly to
the PNW ports for export.


The varied but often small- to medium-sized urban areas along the Corridor also stand to grow in this
future, positioning it well for a less-harsh population transition.

Millions of Markets: Weaknesses of the GNC
 The weaknesses of the GNC in this future include the loss of some domestic demand for coal, one of the
most important commodities hauled by the Corridor today, which will present a challenge.


The Corridor, due to its geography and terrain, may be more at risk for climate change disruptions in the
future.



The Corridor will also face competition from other shipping routes and ports, which will force GNC ports
to invest to remain competitive.

Millions of Markets: Opportunities in the GNC
 Increased shipping demand for raw materials produced and/or carried in member states


Growth of smaller urban centers capable of manufacturing due to technology advancements



More demand for manifest train services (increasing level of service for smaller shippers in more areas),
and increased market potential for shortlines to service shipping demands from the renaissance of small
urban areas to feed the GNC mainline
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Millions of Markets: Threats in the GNC
 Threats in the GNC include competition from other ports and shipping lanes like the emerging Northwest
passage shipping route, potential land use conflicts (especially in growing small towns), environmental
concerns in the PNW, as well as climate change related-disaster risk to the Corridor like flooding.
Additional threats are slowed economic growth for the nation because of regulation on advanced
manufacturing techniques such as 3-D printing, the need to build or upgrade track and facilities in
underserved areas, and the overall potential of underinvesting in the GNC states due to the lack of
awareness and/or political lobbying at the national level.

Millions of Markets Policies and Projects
For the GNC, the following projects and policies discussed by workshop participants would help the Coalition
position itself to succeed and thrive under the Millions of Markets future:
Encourage involvement of land use planning: Solving disputes and preventing future ones through proactive and
inclusive planning will result in harmonization among land uses, which is critically important especially in
smaller urban areas. To preserve the Corridor and its future economic development potential, it is also important
to preserve industrial land use and educate citizens on the value of industrial land uses
Study and benchmark against other regional hubs: In the Millions of Markets future, mega-cities lose
population to smaller urban centers, creating a distribution of regional hubs along the GNC. Studying other areas
that are distributed in this way, like Japan, would help the Corridor position itself for even greater success and
would capitalize on the different structure.
Increase railroad efficiency and capacity investments: To continue growing the Corridor, infrastructure
investments to increase efficiency and capacity are necessary. The most beneficial investments and changes
include investing in shortlines and regional intermodal/transload hubs, investing in grade separations, increasing
sidings, and increasing manifest service.
Corridor Leadership: To increase the visibility of the GNC and the likelihood of obtaining federal funding, a
collaborative federal lobbying effort should be initiated and maintained. The Coalition, in its advocacy, would
also promote a dedicated funding source for specific freight projects.
Partnerships: Find projects with positive ‘triple bottom-line’ outcomes for public-private funding partnerships.
Projects with beneficial private and public outcomes (like safety) are the best opportunities for public entities and
the railroad and its shippers to collaborate. Identifying such projects is the first step to forming useful
partnerships.
Expand Coalition and get endorsements for the Corridor: Expanding the Coalition and uniting around its
common cause will increase federal understanding and recognition of the GNC and its importance to the nation. A
large, united front would augment the Corridor’s lobbying efforts and increase its level of influence.
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Naftastique
Naftastique is a world where US trade retracts from a global market. Worldwide several
regional trading blocs emerge. China, Europe, and South America each form their own
clusters. The United States leads an effort to make North America a self-sufficient
economic community. In the workshop, the overarching dynamic driving the discussion
of this scenario is the prospect that the traditional east/west or west/east axis of trade
could be turned 90 degrees. Today, relatively few major north/south trade corridors run
continuously from Canada through the United States to Mexico.
In discussing the Naftastique scenario, workshop participants discussed a future where North America undergoes
a significant shift away from a global market environment to a future where the axis of trade for the United States
takes on a north-south orientation. In this context, participants noted the following trends and issues as likely
having significant future impacts:
Impacts on flow origins: The Naftastique future transitions the GNC from an “end-to-end” Corridor to a “mid-toout” Corridor, meaning efficient transportation connections will drive future Corridor demand. Shorter, more
frequent trains (rolling blocks) will emerge with improved North-South linkages, short-haul trucking options, and
more multimodal links and capacity. Participants anticipated that agriculture and energy products from the central
plains would continue to originate from the middle of the Corridor as exports to Canada and Mexico.
Impacts on flow destinations: Naftastique participants envisioned less Trans-Pacific trade, both imports and
exports, suggesting that international container volumes would decrease, while domestic containers will increase.
Participants also envision manufacturing moving closer to energy sources. Containerized grain movements will
continue to increase, and more refrigerated containers will move value-added agriculture exports produced in
GNC states.
Impacts on routing: Participants envisioned technology advances and driver shortages pushing train operations
toward shorter hauls, more frequent trips, and the ability to meet specialized transportation needs. Port operations
will also become more seamless and diverse, specialized manufacturing will increase, and technological
investment will increase Corridor demand. Through increased north-south linkages, the GNC will also support
energy exports to Canada and Mexico.
Impacts on flow volume: Group discussion suggested that energy will shift from coal-based sources to natural gas
and other sources, some of which are more likely to move by pipeline. However, the resurgence of manufacturing
in the United States, co-located near energy resources, suggests a need for the capacity to move energy, energyrelated equipment, manufactured goods, and agriculture on the Corridor.
Impacts on value-density: Participants did not draw clear conclusions about the impacts of Naftastique on the
value density of products moving on the Corridor. While the trade of Trans-Pacific consumer goods was viewed
as diminishing, the factors of more US manufacturing, more US energy production, and value added-agriculture
suggest that, at the very least, the mix of commodities on the Corridor will remain very diverse.
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Assessing Strengths, Weaknesses, Opportunities, and
Threats under the Naftastique Future
During the facilitated scenario groups, participants were asked to identify the strengths, weaknesses,
opportunities, and threats of the GNC under each future scenario. The following highlights the discussion of the
Naftastique participants.
Naftastique: Strengths of the GNC
 The strengths of the GNC under the Naftastique scenario revolve heavily around the location of the
Corridor and its access to markets and work force. Specifically the following issues would apply:
o

The GNC’s well-situated location should benefit from energy-based freight transportation.

o

Access would be available to Canadian markets.

o

The presence of agricultural industry and the capacity for ag expansion and specialization is
crucial.

o

Access would be available to major deep-water ports in the PNW.



The Corridor also has a substantial amount of infrastructure in place already.



The ability to attract manufacturing by offering co-locations to energy resources was also viewed as a
GNC strength.

Naftastique: Weaknesses of the GNC
 The scarcity of labor in rural markets to support advanced manufacturing, transportation, energy, and
technology was viewed as a potential weakness if trends in population migration continue.


Double stack train constraints exist in the I-5 corridor (Seattle to Canada).

Naftastique: Opportunities
 Participants believed the opportunities of the GNC under the Naftastique scenario are many. Specific
major opportunities include the following:
o

Rail capacity expansion with short-haul and rail operations technology, rail, and truck expansion
to accommodate specialized transportation

o

Commodity diversification of ports

o

Exploration of value-added transportation services

o

Energy transportation capacity improvements
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Naftastique: Threats
 Declining rural populations and aging work force were viewed as potential threats to economic
development in non-urbanized areas of the Corridor.


Higher development costs and a shortage of funding to support needed investments were viewed as
threats.

Naftastique Policies and Projects
For the GNC, the Coalition could take the following projects and policies to position itself to succeed and thrive
under the Naftastique future:
Improved North-South transportation linkages: New rail connections link the Corridor to Canada, Mexico, and
East and West US Markets, as well as improved multi-modal linkages such as rail-truck intermodal, seaport
capacity improvements, and pipeline capacity. Participants also saw technology investments as a means of
spurring rail demand.
Train operation advancements: Operation advancements would be primarily accomplished through technology
investments that would support shorter, more frequent trains, shortline capacity, and dedicated infrastructure.
Harmonization: Participants also viewed the harmonization of regulations across federal, state, and local agencies
as a positive step.
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SWOT Analysis Summary
The future freight flows scenario planning workshop conducted for the GNC was undertaken with two goals in
mind: 1) Identify strengths, weaknesses, opportunities, and threats (SWOT) to the GNC that were common among
the divergent futures; and, 2) Identify the common policy actions or investments that support the future success
for the GNC under divergent futures. The table in Exhibit 12 below summarizes the strengths, weaknesses,
opportunities, and threats that in some form reoccurred in the discussions from each of the future scenario groups.
Exhibit 12: GNC Futures Scenario SWOT Discussion Summary

Strengths









End-to-end major market reach and
connectivity
Large, varied work force in GNC states
Port connectivity
Natural resources (agriculture, ore, energy)
Diversity of urban and rural locations
Transportation infrastructure base
Highly valued technology capital found in
mega-regions
Technology education centers Corridorwide

Weaknesses





Opportunities








Increased capacity and efficiency through
new or renovated infrastructure for rail and
roadways
Increased safety, efficiency, and community
interaction through improved grade
crossings
Shortline connections
Energy product growth
LNG/CNG conversion for even cleaner rail
transport
Technology improvements as a means of
increased safety and efficiency
Public outreach and education to increase
public awareness of Corridor links

Land use constraints near ports
North-south connections
Volatility and changing trends in energy
markets
Limited route redundancy in some areas

Threats






Environmental changes from potential
climate change and natural disasters
Public perceptions of railroad safety and of
resource extraction industries
Work force development, training, and
availability
Global supply chain shifts and how they
might affect Corridor demand
Social licensing requirements
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Future Scenario Commonalities
Through the scenario planning exercise undertaken for the GNC Coalition, the future of freight movements and
their impacts on the Corridor were explored under four very diverse futures, across several key dimensions that
drive transportation demands for increased trade and goods movement. While the discussions in each of the future
scenarios differed on many elements, several common themes about appropriate policy and investment actions
that will support a successful GNC also emerged:
The GNC Rail System will Anchor an Efficient, Effective Multimodal Freight Corridor
Whether the future is dominated by a strict regulatory regime or unfettered free markets, the ability to use a
variety of modes in moving goods was essential to maintaining efficiency and minimizing environmental impacts.
Rail transport in the GNC Corridor was viewed as especially important for increasing efficiency and moving
toward greener supply chains. And, all the scenarios envisioned the future rail system in the GNC operating
differently from the way it operates today, driven by a changing mix of commodities, evolving land-use policies,
a re-emerging US manufacturing industry, and new transport fuel options. Across all scenario futures,
stakeholders also discussed the need for continued investment and support for rail, port, and highway modes.
The Environment will Significantly Impact Future Freight Policies
In all scenario discussions, the need to be cognizant of freight impacts on the environment was a prevalent issue.
In some scenarios, regulations to protect the environment were forced; however, even in those scenarios where
regulations over environmental issues were lax, participants viewed future policies and practices that minimize
environmental impacts and develop a “social license” with communities on the Corridor as a competitive lever.
To support good environmental policy, most scenarios envisioned community outreach and education programs,
investments in technology, and adoption of clean energy resources as steps that should be taken to mitigate
environmental externalities from trade and transport on the Corridor.
The Future will Require Additional Investment and New Approaches to Funding
There seemed to be nearly unanimous agreement among participants that existing funding mechanisms were
inadequate for making the levels of transportation investment needed in the future. At-grade crossings and the
need to improve safety drew particular attention from workshop participants. While each group discussed the
need for new funding approaches that were more equitable, transparent, and applicable across the modes, none of
the groups offered definitive solutions. All groups did, however, believe that the private sector would need to play
a bigger role in future investment solutions.
The GNC Coalition is a Good First Step
All the discussion groups viewed the actions taken to date as a very positive first step toward broad Corridor-wide
planning and land-use policies that will better position the Corridor to fend off threats to continued growth of
economic development opportunities and that will make a stronger case for needed infrastructure investment. All
groups envisioned an even broader, more inclusive Coalition moving forward.
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Chapter 3: Conclusion
Transportation planning undertaken by public entities typically involves very long time frames of 20-30 years or
more. And, as is common practice in producing long-range plans, forecasts are produced for future traffic flows,
population growth, and commodity movements to compare existing levels of infrastructure capacity to future
predicted demands. This approach to forecasting most often uses recent history to project future demand. In the
realm of freight planning, traditional means of forecasting are challenged by the need to account for multiple
modes, moving products sourced and consumed from nations around the globe.
Past trials at attempting to predict freight capacity and demand suggest that new, more robust techniques be
applied. Several years ago, the Harvard Business Review published an article about effective forecasting that
makes an unequivocal distinction between methods that predict the future and forecasting: “the primary role of
forecasting is to identify the full range of possibilities. (Saffo 2007)” The author goes on to note the following:
“The goal of forecasting is not to predict the future but to tell you what you need to know to take
meaningful action in the present….Prediction is possible only in a world in which events are preordained
and no amount of action in the present can influence future outcomes. That world is the stuff of myth and
superstition. The one we inhabit is quite different—little is certain, nothing is preordained, and what we
do in the present affects how events unfold, often in significant, unexpected ways. (Saffo 2007)”
It is too soon to know whether any of the futures envisioned during the scenario planning workshop will actually
come to pass, but the outcomes discussed, the policy actions, and the broad investment directions should help
prepare the Corridor no matter what future evolves.
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