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Educational Module: 
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Abstract: The course explores the balance between enhancing mobility while simultaneously 
reducing impacts on the environment, society and the economy.  The module selected from 
this course is the history of sustainability in transportation planning which investigates the 
transformation of transportation systems since the early 18th century to the 21st century.    
Topics such as the walkable city, streetcar suburbs, rise and fall of the rail system, emergence of 
city planning, post World War II suburbanization, and the impact of the Interstate Highway Act 
are explored.  Also, changes in fuel efficiency, gasoline prices, and automobile growth are 
described from a sustainability perspective.  In addition, the students apply the three E’s of 
sustainability (economic, equity, and environment) to the transportation planning eras covered 
in this module. 

Keywords: Walkable City, Streetcars, Comprehensive City Planning, Suburbanization, Interstate 
Highway Act 

Lesson Objectives: 

1. Describe the major modes of transportation that have evolved since the 18th century. 
2. Identify transportation policies that have shaped the system throughout history. 
3. Apply sustainability principles to the transportation planning eras. 

 
Educational Level:  
This is an undergraduate elective course for upperclassmen, primarily seniors (to be taken after 
required Introduction to Transportation Engineering-second semester junior year).  A previous 
lesson providing a context for “sustainability” is provided first titled, “Introduction to 
Sustainable Transportation.” 
 
Required Reading: 
Students are required to read Chapter 1, “The Problem of Sustainability in the Transport 
Sector” and Chapter 2, “The Historical Problem of Sustainability in the Transport Sector” from 
the following required text:  
Black, W. (2010). Sustainable Transportation: Problems and Solutions.  New York: The Guilford 
Press. 
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Optional Reading:  
Students have the option to read Chapter 1, “Space” from the following text: 
Liebs, C. (1995). Main Street to the Miracle Mile: American Roadside Architecture.  Baltimore: 
The Johns Hopkins University Press. 
 
Introduction 

Interest in sustainable engineering, specifically in regards to transportation systems continues 
to rise.  As discussed in class #1 (Introduction to Sustainable Transportation), sustainable 
practices are essential to transportation planning applications. 

Understanding the history behind the “sustainable” to an “unsustainable” transportation 
system is essential to improving design. Sustainable transportation has been challenged by two 
major issues: automobile dependence and inequity in transportation (Schiller et al., 2010). 
Therefore, exploring the causes of the shift as well as opportunities to address the issues can 
lead to increased mobility while simultaneously reducing impacts on the environment, 
economy, and society.  

This module explores the development of transportation systems and how cities evolved from 
walking cities to automobile cities. This introductory module prepares the students for the 
remainder of the course which covers transportation problems, sustainability solutions, green 
design applications, and global case studies. 

This module is based on the assumption that students have had an introductory course in 
transportation engineering although students with a background in urban planning and 
geography can also benefit from this module.  

Warm Up Exercise 

Using the following clip show a video of the transportation conditions in 1905 on Market Street 
in San Francisco.   

http://www.youtube.com/watch?v=ub2MMskdPho&feature=related  

This clip represents the strengths and weaknesses of transportation systems in the early 1900’s.  
This clip can be used as a brainstorming exercise.  Ask the students, 

“Is this transportation situation sustainable or unsustainable?” and “What are the sustainability 
issues associated with the video shown?” 

Possible answers can include: Noise pollution, air pollution, safety issues, etc. 

Background 

http://www.youtube.com/watch?v=ub2MMskdPho&feature=related
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The history of transportation is essential to understanding the basis for how we can move 
forward in designing sustainable systems.  From the 18th Century to the present transportation 
has been evolving from a natural form of mobility (walking) to highly technologic forms 
(automobile, high speed rail, airplanes, etc.).  This module explores these transitions based on 
the principles of sustainability.  Questions such as “What were the key environmental impacts 
associated with each of the transportation eras?”, “How has social equity influenced 
accessibility throughout each of the transportation eras”, and “How has the economy affected 
the development of sustainable transportation systems?” should be posed.   

18th and Early 19th Century 

From the early 18th to early 19th century, walking, “the original affordable, healthful, and 
sustainable mode” was the primary mode of transportation (Schiller et al., 2010).   Since 
mobility was limited to a comfortable walking distance, transportation during this time period 
was primarily intra-urban, meaning that it stayed within the city.  The average comfortable 
walking distance is a quarter mile and in order for the city to remain accessible, all destinations 
had to be available within about a half an hour (Schiller et al., 2010).  

During this time period, the sustainability issue arose in regards to long distance travel which 
was predominantly focused on waterway transport.  Port development increased as well as 
construction of ships using significant amounts of lumber (Black, 2010).  “Construction of a 
typical naval vessel of the time consumed, on average, some 1,400 oak trees” (Black, 2010).  In 
Great Britain by 1790, over 2.1 million oak trees were cut down for useable lumber required for 
merchant ships (Black, 2010).  By the 1870’s, technology evolved to lead to the development of 
iron-clad ships as a result of shortages in wood supply. 

Mid-19th Century 

The Mid-19th Century is characterized with the development of inter-urban transportation.  
Inter-urban is defined as the ability to move between cities, and in 1850, was primarily by 
means of horse-drawn stagecoach.  Turnpikes were established by states to provide the 
opportunity for successful transport for settlers and their goods. One of the main sustainability 
issues associated with stagecoaches is the runoff of horse manure and urine during rainy 
seasons (Black, 2010).  “Horses in New York left an estimated 2.5 million pounds of manure on 
the streets along with an estimated 60,000 gallons of urine.  In addition, about20 horses died 
each day on the streets which was more than 7,000 each a year “(Black, 2010).    

The need for paved roadways became essential as the effects of dirt roads became an 
environmental and economic issue.  Environmentally, the air conditions for drivers became 
intolerable and the impacts to the vehicles as a result of poor driving conditions were causing 
vehicle deterioration. 
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By the 1800’s, John McAdam explored potential roadway materials.  He would layer tightly 
compacted stones as shown in the Figure 1: 

1” Top Coarse  

2”-3” Base Aggregate  

      Figure 1- Cross-section McAdam’s design for paved roadway 

By 1840, “macadam” was developed and was based on adding stone dust with water to form 
the aggregate (Superior Paving Inc., 2010). Also, the concept of the “crowned center” was 
established to allow for proper roadway drainage.  The crowned center is where the center of 
the road is a higher elevation than the sides to allow for stormwater drainage to run off of the 
road rather than causing ponding on the road. 

In the late 1860’s, the first modern “paved road” using bituminous-based compounds was 
created (Superior Paving Inc., 2010).  The innovation of adding tar to macadam led to the 
development of “tarmac”.  This development of new roadway materials shows how issues of air 
pollution as a result of dust particles surfacing in the air were resolved.  However, new 
sustainability issues of constructing these surfaces were established as well. 

Mid-Late 19th Century 

The mid to late 19th Century is marked by the emergence of the railroad.  The following early 
dates are provided with a description of rail innovation: 

– 1833: the Boston and Albany Railroad was the first continuous track with 
automated signals (Condit, 1977) 

– 1869:  First Transcontinental Railroad (CPRR, 2011) 

– 1893: Federal Railway Safety Appliances Act which required automatic air brakes 
(Houk, 2006) 

– 1903: the state of New York prohibited the operation of steam locomotives on 
Manhattan Island forcing the rail companies to switch to diesel engines (Houk, 
2006) 

The transition from steam to diesel was a remarkable innovation that increased speed and 
accessibility of rail mobility.  The switch to diesel enabled the trains to travel at maximum 
speeds of approximately 60 mph. However, sustainability issues arose including shortages of 
timber for rail tracks, limits on petroleum products for powering the cars, as well as the 
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environmental problem of using polychlorinated biphenyls (PCBs) in break boxes to keep them 
from overheating (Black, 2010).  

Also during this time period, streetcars emerged as one of the original forms of public transit.  
Early forms of streetcars include the horse-drawn omnibus, the cable car and electrified trams, 
and later the trolley system (Schiller et al., 2010).  The rise of urban transit allowed cities to 
expand and residents to travel outside of the city without the restrictions of poor walking 
conditions.  In some cities throughout the United States, special Sunday and holiday excursion 
streetcars and interurban trains took riders to parks and picnics (Schiller et al., 2010).  This 
enabled the development of an interconnected street network between cities. 

As transportation systems were developing, urban and regional planning was growing as well. 
In 1888 the concept of “Garden Cities” emerged under Ebenezer Howard who had a utopian 
view of how society and life could be improved by city form (Wheeler, 2004).  The key features 
of his plan included interconnected streets, highly mixed land uses, pedestrian connection to 
employment and leisure, and radial arterial roadways connecting clusters of residential 
neighborhoods to the central city.  

 

Figure 2- Howard’s Garden City Framework (American Society of Landscape Architects, 2011) 

Another major urban planning event was the Chicago World’s Fair in 1893.  The city of Chicago 
was selected because it wanted to showcase itself to the world.  This is where the “Plan for 
Chicago” developed by architect Daniel Burnham and designer Frederick Law Olmstead was 
showcased (Chicago Historical Society, 2005).   It included a 500 acre waterfront site and was 
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the first example of “Comprehensive City Planning” that integrated buildings, roads, 
landscaping, and design together.  

Early 20th Century (1900-1940) 

By World War I, city planning as a profession was established. In 1916, the City of New York 
established the first zoning law in the nation.  The zoning law separated “incompatible” land 
uses that should not be placed adjacent to each other.  It also established building envelope 
standards including setbacks, side yards, height, etc.  The purpose of introducing the zoning law 
was to protect against overdevelopment and to ensure cities had “light and air” for both 
aesthetics and public health purposes. 

A major innovation in terms of transportation was the introduction of the Model T in 1908. The 
development of this automobile encouraged the mode of mass assembly line production 
known as Fordism (Schiller et al., 2010).  This initiated automobile production and consumerism 
which defined the ‘car culture’ (Schiller et al., 2010). 

The following link can be shown in reference to the Model T development: 

– http://www.youtube.com/watch?v=-CdZvLvu8IQ&feature=related  

As automobile production emerged, regulations associated with roadway development arose as 
well. The following key dates are provided in reference to highway development (Wisconsin 
Department of Transportation, 2011). 

• 1916: Federal Aid Highway Program Started (highway was referred to as major 
roadways) 

• 1917: Wisconsin: State Law Requiring Standard Route and Warning Signage for 5,000 
Miles of “State Highway”.  

• 1921: Federal Aid Highway Program Expanded: But Funding Limited to a “Federal Aid 
Highway System” Comprising 7% of Each State’s Roads, Routes, and Paths.  

• 1923: Bureau of Public Roads and States Complete Identification of Federal Aid Roads. It 
provided federal 50-50 matching funds for state highway building.  

• 1924: First National Conference on Street & Highway Safety (Dept. of Commerce 
Secretary Hoover)  

• 1926: AASHO-American Association of State Highway Officials (predecessor to AASHTO-
American Association of State Highway and Transportation Officials) adopts “U.S. Route 
System” (see Figure 3). 

http://www.youtube.com/watch?v=-CdZvLvu8IQ&feature=related
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Figure 3 displays the numbering framework used for the U.S. Route System.  The odd 
numbers indicate North-South routes starting from the East Coast while even numbers 
indicate East-West routes starting from the Canadian border.  This system of numbering 
was a primary step in transportation planning throughout the country.  It provided a 
systematic method to naming, recalling, and documenting information with regards to 
national roads. 

 

Figure 3- Diagram Showing the U.S. Route System 

 

Mid-20th Century (1940-1980) 

As a result of World War II, the 1940’s was characterized by rationing.  All consumer automobile 
production was halted and fuel was rationed.  All efforts of manufacturing and developing 
resources were directed toward the war.   

However, after the war was over, the demand for suburbanization (specifically from WWII 
veterans) emerged (Schiller et al, 2010).  As families were looking for the “American dream” 
home they resided away from the city and relied more on automobiles. The “American dream” 
resulted from both a consumer demand for more land, privacy, and “safety” away from the 
urban core as well as the government emphasis on increasing employment, home 
development, and infrastructure (roadway) projects.  Therefore, automobile ownership 
increased along with the demand for an expanded roadway network to serve the needs of 
suburban sprawl. 

In 1956, the Interstate Highway Act was established which initiated interstate construction 
(Black, 2010).  The regulation put 2.5 billion dollars toward the national project for over 12 

ODD Numbers: N/S 
starting at East 

Coast 
Even 

Numbers: 
E/W starting 
at Canadian 

border 
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years.  The funding was based on the establishment of the gasoline tax which at the time was 
around 2-3 cents/gallon.  The interstate system was developed based on a similar framework as 
the U.S. Route systems, however, odd numbers designate North-South routes starting from the 
west coast and even numbers indicate East-West routes starting from the southern border 
(Figure 4). 

 

Figure 4- Numbering System for Interstate System 

 

 

Late 20th Century - Present (1980-Present) 

Since the 1980’s environmental awareness and sustainability issues have rose.  Since the course 
is “Sustainable Transportation Planning” the remainder of the course will go in depth into this 
time period and explore how environmental, social and economic sustainability have shaped 
the transportation sector. 
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In Class Activity- How the Transportation Sector has Changed Over Time 

Prior to class ask the students to research the following information for 2009 and bring to class tentative 
values. Have them share with partner and guess values for 1980.. Then reveal the answers and see who 
is the closest to the actual value. 

 1980 2009 

Average Gas Price    

Average MPG US Autos    

Total Population/Total 
Autos  

  

Atmospheric CO2 
Concentration (ppm) 

  

Answer: 

 1980  2009 

Average Gas Price  $1.25/gallon1 $2.80/gallon2 

Average MPG US Autos  163  22.44 

Total Population/Total 
Autos  

227/1615 (in 
millions) 

307/2466 (in millions) 

Atmospheric CO2 
Concentration  

 ~337 ppm7 ~384 ppm8 

 
                                                           
1(USA Today, 2011) 
2 (Bui, 2010) 
3 (BTS, 2011a) 
4 (Karzeniewski, 2010) 
5 (BTS, 2011b) 
6 (Brown, 2010) 
7 (CO2Now.org, 2011) 
8 (CO2Now.org, 2011) 
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Think, Pair, Share Activity: Review the results of the in-class activity. How will the changes in 
the transportation sector (specifically from 1980 to 2009) affect how we plan today and for the 
future?  For example, what have been made with regards to transportation modes, 
environmental impacts, urban design, vehicle efficiency, infrastructure development, and 
technological efficiency? 

Have students think to themselves and then find a partner and discuss how these changes 
affect planning and design.  
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Homework Assignment- Sustainable Transportation Planning: History 

Based on your thoughts and the discussion in class answer the following question in 250 words 
or less: 

Out of the transportation planning eras discussed which point in history do you think 
was the most “sustainable” from a transportation planning standpoint and why? Note: 
There are multiple answers to this question however you must provide reasoning for 
why you chose the era and how it is considered sustainable based on the three E’s 
(economic, equity, and environment) of sustainability. 

 

Grading: The student’s response is based on arguments and examples used to support 
his/her opinion.  A rubric is suggested to ensure that they have covered all 3 E’s and 
have provided adequate supporting information for their discussion.  

• Overview and discussion of Era = 20 points 
• Economic context = 20 points 
• Equity context = 20 points 
• Environmental context = 20 points 
• Writing Style and Professionalism = 10 points 
• Spelling, Grammar, and Sentence Structure = 10 points 

 

 

 


