
Problems with Population

The effects to the cause and what 

we need to do about it.



What is the big deal with a 

growing population?

• Lack of

– food

– resources

– energy

– space

– water

– sewage



Poverty and population growth 

are correlated

• Poorer societies have higher growth rates than 

wealthier societies

– Consistent with the demographic transition theory

– They have higher fertility and growth rates, with lower 

contraceptive use
99% of the next billion people added will be born in poor, less 

developed regions that are least able to support them



Poverty results in environmental 

degradation

Africa’s Sahel region and western China 

is turning to desert



Wealth also produces severe 

environmental impacts
• The population problem does not exist only 

within poor countries 

• Affluent societies have enormous resource 

consumption and waste production

– People use resources from other areas, as well 

as from their own

– Individuals’ ecological footprints are huge

One American has as much environmental impact as 6 Chinese or 

12 Indians or Ethiopians



The wealth gap and population 

growth cause conflict
• The stark contrast between affluent and poor 

societies causes social and environmental stress

• The richest 20% use 86% of the world’s resources

– Leaves 14%  of the resources for 80% of the world’s 

people to share

• Tensions between “haves” and “have-not’s” are 

increasing



HIV/AIDS impacts African 

populations
• Of 40 million in the world infected, 27 million live 

in sub-Saharan Africa

• Low rates of contraceptive use spread the 
disease

– 1 in 5 south Africans are infected



Demographic changes have 

severe effects

• 6,000 Africans die each day

– Increased infant mortality 

– Life expectancy fell from 59 to 40

– Millions of orphans created

• Young, productive people die

– Communities break down 

– Income and food production 

decline 

– Medical expenses and debt 

skyrocket.



Demographic fatigue

• Demographic fatigue = governments face 

overwhelming challenges related to 

population growth. 

– With the added of stress of HIV/AIDS; 

governments are stretched beyond their 

capabilities

– Problems grow worse



Demographic fatigue

• Nations in Africa must take aggressive steps 

soon 

– Or these countries will have rising death rates 

and increased birth rates 

– It would cause a profoundly negative outcome, 

both for humans and the environment



Urbanization

• For the first time in human history, more 

people will live in urban areas than in 

rural areas.

– This shift is called urbanization.

– This is the single greatest change in our 

society since the transition from hunter-

gatherers to a agricultural lifestyle.



Urban Growth vs. 

Urbanization

• Urbanization refers to the percentage of 

people in a country who live in an urban 

area.

• Urban growth refers to the rate of 

increase of an urban population.



Growth Rates

• Remember that the rate of growth is 

– births - deaths + immigration - emmigration

• Urban areas have growth from natural 

increases and immigration



Shift from agriculture

• One of the reasons for this shift, is that 

with the technological revolution, less 

farmers are needed to provide food for 

the masses.

– People move into the cities for work.

– The portion of the global population that 

was considered urban was up to 49% in 

2005.



Urban to Suburban

• Populations live in one of three 

demographic regions:

– cities (urban)

– directly outside the city (suburban)

– country (rural)



Rapid Growth

• The greatest rate of growth of these 

three areas is in the urban areas.

– Government is concentrated in the cities.

– Industry and commerce centers are in the 

cities.

– Transportation junctions and mass transit 

is found in urban areas.

• What other trend shows rapid growth?



5 Important Trends

1. The proportion of people living in urban 

areas is increasing.

– From 1850 to 2006 the rate of growth has 

grown from 2% to 47.5%

2.  The number of large urban areas is 

growing. 

– Megacities or megalopolises



Trends, continued

3.  Urban population is increasing rapidly 

in developing countries.

– This trend is leading to centers of poverty.

4.  Urban growth is slower in developed 

countries.

– Why do you think that is?

5.  Poverty is becoming an urban trend as 

opposed to a rural one.



The Numbers

• In the United States, 8 out of 10 

Americans lives in an urban or 

suburban area as opposed to rural.

– Of those 80% of Americans, 50% of them 

live in sprawling suburbs.



Phased Out

• Phase I:  people came out of the country 

into the city to find work.  

• Phase II:  people moved from city center to 

the suburbs and smaller cities.

• Phase III:  people moved from the North 

and East to the South and West.

• Phase IV:  people realized that they’ve had 

enough of city life and moved rural!

– Green Acres!



The Largest Cities

• Tokyo, Japan 35.2 million

• Mexico City, Mexico 19.4 million

• New York & Newark, US 18.7 million

• Sao Paulo, Brazil 18.2 million

• Bombay, India 18.2 million

• Delhi, India 15.0 million

• Shanghi, China 14.5 million



Growth Shapes a City

• Where are major cities usually found?

– Along rivers, coastal ports, accessible 

passages.

– Proximity to local resources.

– Along prominent trade routes.



Forest, Virginia

• Why did Lynchburg develop into a city? 

– What features are available that made it a 

prime location for a city?

• Why do you think Forest developed as a 

suburb of Lynchburg?

– What physical, social or environmental 

factors played a role?



What happens when the 

space is all used up?

• When usable, habitable land area is 

used in a city, people must move out to 

the suburbs or back to rural areas.



Urban Sprawl

• Sprawl is simply the spread of low-

density urban or suburban development 

outward from an urban center.

– Human population growth

– per capita land consumption



Evidence?

• Class Assignment.

• Choose a city and find it on a map.  

• Look at the city central.  

• What trends do you see?



Sprawl looks like this . . .

• Low residential density

• Distant Separation of homes, 

employment, schools, shopping

• Lack of a city “center”

• Street networks are hard to access

• Does Forest look like this?



The problem here is, 

• Transportation

– people are forced to drive, no mass transit

• Pollution

– increased pollution from driving cars, road 

maintenance

• Health

– promotes physical inactivity and obesity, 

stress, high blood pressure



More problems with sprawl

• Land Use

– more land is being converted from 

agricultural to residential, residential land is 

being proportioned at a high per capita rate

• Economics

– tax money is spent on new developments 

and upgrading existing services to meet 

the demand (where have we seen this?)



Natural Capital Degradation

• Land and Biodiversity

– loss of farmland, forests and grasslands

– loss of habitat

– increased wildlife in suburbs, road hazards

– increased soil erosion



Human Health & Aesthetics

• Contaminated water, soil and air

• weight gain

• noise pollution

• sky illumination at night

• traffic!!!!!!!



Noise Pollution

• Any unwanted, disturbing or harmful 

sound that impairs or interferes with 

normal hearing.

– Effects

– OSHA requires hearing protection above 

85 dB

– How loud are you?



Water

• Increased runoff

• increased surface and ground water 

pollution

• increased water usage

• decreased water storage

• increased flooding

• decreased natural sewage treatment

– septic



Energy, Air and Climate

• Increased energy use and waste

– businesses with lights on!

– Increased waste from production 

• increased air pollution

• increased greenhouse gas pollution

• microclimate (urban heat island)



Economic Effects

• Higher taxes

• decline of downtown businesses

• increased unemployment in city central

• loss of tax base in city central



Now we know the problem, 

what is the solution?

• Sustainable living means creating 

livable cities.

• City planning is a job performed by civil 

engineers, utilities engineers, public 

services including water, sewer and 

communications, transportation 

engineers, local government



Planning needs to be in the 

zone.

• Zoning laws restrict the development of 

land areas to specific purposes.

– Residential, commercial, mixed

– Residential is even further divided into 

single family, multi-family, high or low 

density, etc.

• Businesses must apply for permits and 

have the proper zoning classification 

before they can begin trade.



Imagine this

• If you owned a 10-acre parcel of land 

that you want to sell for a housing 

development.  The local government 

denies the right to develop the land.  

How would you respond?



Or this?

• What if you owned a home that abuts a 

10-acre parcel and your neighbor wants 

to sell his land to a developer.  If the 

area is rezoned and the 10-acre parcel 

can now be developed, how would you 

respond?



Local Zoning Boards

• What factors should local zoning boards 

take into consideration when planning 

zoning lines?



Boundaries

• Urban growth boundaries are now used 

to limit sprawl by containing future 

growth within certain areas.



Smart Growth

• Smart growth is a collection of principles 

that address the negative impact of 

sprawl and encourage municipalities to 

manage growth and developments 

better.



Principles

• Mix land uses

• Compact building 

designs.

• Provide a range of 

housing choices and 

opportunities.

• Create walkable 

neighborhoods.

• Attractive neighborhoods.

• Preserve open space.

• Develop existing 

communities.

• Provide transportation 

choices

• Make development fair 

and cost effective.

• Encourage community 

involvement in 

development decisions.



New Urbanism

• The new plan is to design a total 

community with schools, shopping, 

transportation and services accessible 

and convenient.

– Cookie cutter neighborhoods.

– June and Ward Cleaver 

– Wyndhurst, Lynchburg, Virginia



Transportation Options

• Bus

• Commuter rail (eg. metro)

• Heavy rail (eg. Long range train rides)

• Light rail (eg. Day trips, VRE)

• Automotive 



Operating costs of these 

options

• Upkeep and maintenance of buses, 

commuter trains and long-range trains

• Maintenance of tracks, roadways, 

including winter maintenance

• Pollution from runoff, operation 

• Road work



Cost to the public

• Bus fare (Lynchburg) $40.00/mth

• Commuter train (D.C.) $4.00/day

• Day train (Lyh - D.C.) $80.00 round trip

• Long range trip $50.00-300.00

• Automobile (example only)

– car payment $150.00-$500.00/mth

– insurance $50.00-$150.00/mth

– gas, oil, maintenance $450.00-700.00/mth

– parking $100/mth



What do we do with the open 

space?

• A “livable” city needs parks and natural 

open spaces.

– City parks were established in the late 19th 

century for aesthetic pleasure and 

recreation.

– Playgrounds are smaller than city parks, 

but they serve the same function.  The 

drawback is that it only serves a portion of 

the population.



Urban Sustainability

• Urban resource consumption brings a 

mix of environmental impacts.

– Resource sinks:  urban areas must import 

most of their resources

– Efficiency:  providing resources to the 

urban population is more efficient.

– Greater Consumption:  we have it, let’s use 

it!



Benefits of urban centers:

• Preservation of land

– With more per capita land use in the city, 

less land use in the suburbs.

• Exportation of waste

• Innovation is encouraged.



Finally

• To sustain urban living

– maximize the efficient use of resources

– recycle

– develop environmentally friendly technology

– full accountability for external cost

– tax incentives for sustainable practices

– use local products and services

– organic waste and wastewater to revive soil

– encourage urban agriculture



URBAN LAND-USE PLANNING 

AND CONTROL

• Most land-use planning in the U.S leads 

to poorly controlled urban sprawl and 

fund this often environmentally 

destructive process with property taxes.

• Smart growth can help control growth 

patterns discourage urban sprawl, 

reduce car dependence, and protect 

ecologically sensitive areas.



Fig. 23-16, p. 563

Solutions

Smart Growth Tools 

Limits and Regulations

• Limit building permits

• Urban growth boundaries

• Greenbelts around cities

• Public review of new development

Protection

• Preserve existing open space

• Buy new open space

• Buy development rights that prohibit 

certain types of development on land 

parcels

Zoning

• Encourage mixed use

• Concentrate development along 

mass transportation routes

• Promote high-density cluster 

housing developments

Taxes

• Tax land, not buildings

• Tax land on value of actual use (such as 

forest and agriculture) instead of 

highest value as developed land

Tax Breaks

• For owners agreeing legally to not allow 

certain types of development 

(conservation easements)

• For cleaning up and developing 

abandoned urban sites (brownfields)

Planning

• Ecological land-use planning

• Environmental impact analysis

• Integrated regional planning

• State and national planning Revitalization & New Growth

• Revitalize existing towns & cities

• Build well-planned new towns and 

villages within cities



Case Study: 

Land-Use Planning in Oregon

• Oregon has a comprehensive land-use 

planning process:

– Permanently zone all rural land as forest, 

agriculture, or urban land.

– Draw an urban growth line around each 

community.

– Place control over land-use planning in 

State hands.



MAKING URBAN AREAS MORE 

SUSTAINABLE AND 

DESIREABLE PLACES TO LIVE

• There is a growing movement to create 

mixed-use villages and neighborhoods 

within urban areas where people can 

live, work and shop close to their 

homes. 



Cluster Development
• High density housing 

units are concentrated 

on one portion of a 

parcel with the rest of 

the land used for 

commonly shared open 

space.

Figure 23-17



Fig. 23-17a, p. 565
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Fig. 23-17b, p. 565
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Fig. 23-17c, p. 565
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The Ecocity Concept

• An ecocity allows people to walk, bike, 

or take mass transit for most of their 

travel, and it recycles and reuses most 

of its wastes, grows much of its own 

food, and protects biodiversity by 

preserving surrounding land.



The Ecocity Concept

• Principles of sustainability:

– Build cities for people not cars.

– Use renewable energy resources.

– Use solar-power living machines and 

wetlands for waste water treatment.

– Depend largely on recycled water.

– Use energy and matter efficiently.

– Prevent pollution and reduce waste.

– Reuse and recycle at least 60% of 

municipal solid waste.



The Ecocity Concept

– Protect biodiversity by preserving, 

protecting, and restoring surrounding 

natural areas.

– Promote urban gardens and farmers 

markets.

– Build communities that promote cultural 

and economic diversity.

– Use zoning and other tools to keep the 

human population and environmentally 

sustainable levels.



Core Case Study: The Ecocity 

Concept in Curitiba, Brazil

• 70% of Curitiba’s 2 million people use 

the bus system.

• Only high-rise apartments are allowed 

near bus routes and devote the bottom 

2 floors to stores.

• Bike paths run through the city.

• Cars are banned from 49 blocks of the 

city’s downtown.



Core Case Study: The Ecocity 

Concept in Curitiba, Brazil

• This bus system 
moves large 
numbers of 
passengers based 
on its infrastructure:

– Express lanes for 
buses only.

– Double and triple 
length buses.

– Extra-wide doors for 
easy boarding.

Figure 23-1



Fig. 23-1, p. 548
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URBANIZATION AND URBAN 

GROWTH

• People move to cities because “push” 

factors force them out of rural areas and 

“pull” factors give them the hope of 

finding jobs and a better life in the city.

• Urban populations are growing rapidly 

and many cities in developing countries 

have become centers of poverty.



Case Study: Urbanization in the 

U.S.

• About 48% of Americans live 

in consolidated metropolitan 

areas (bottom map).

• 8 of 10 
Americans 
live in 
Urban 
areas.

Figure 23-4



Urban Sprawl
• When land is available and affordable, urban 

areas tend to sprawl outward because:

– Federal government loan guarantees stimulated 

the development of suburbs.

– Low-cost gasoline and government funding of 

highways encourages automobile use.

– Tax-laws encourage home ownership.

– Most zoning laws separate residential and 

commercial use of land.

– Many urban areas lack proper planning.



Urban Sprawl

• Urban sprawl in and around Las Vegas, 

Nevada between 1973 and 2000.

Figure 23-5



Urban Sprawl

• As they grow and 

sprawl outward, 

urban areas 

merge to form 

megalopolis.

– Bowash runs 

from Boston, 

Massachusetts to 

Washington, D.C.

Figure 23-7



URBAN RESOURCE AND 

ENVIRONMENTAL PROBLEMS

• Urban areas can offer more job 

opportunities and better education and 

health, and can help protect biodiversity 

by concentrating people.



URBAN RESOURCE AND 

ENVIRONMENTAL PROBLEMS

• Cities are rarely self-sustaining, can 

threaten biodiversity, lack trees, 

concentrate pollutants and noise, 

spread infectious diseases, and are 

centers of poverty crime, and terrorism.

Figure 23-3



URBAN RESOURCE AND 

ENVIRONMENTAL PROBLEMS

• Urban areas rarely are sustainable 

systems. Figure 23-8



TRANSPORTATION AND 

URBAN DEVELOPMENT

• Land availability determines whether a 

city must grow vertically or spread out 

horizontally and whether it relies mostly 

on mass transit or the automobile.

– If Americans doubled their use of mass 

transit from 5% to 10%, this would reduce 

U.S. dependence on oil by 40%.



Solutions: 

Redesigning Urban Transport

• Alternatives include walking, bicycling, 

and taking subways, trains, and buses.



How Would You Vote?

Should half the U.S. gasoline tax be 
used to develop mass transit, bike 
lanes, and other alternatives to the car?

– a. No. Money needed to repair roads and 
bridges should not be spent on bike paths 
and other projects that few people would 
use.

– b. Yes. Encouraging alternatives to 
personal vehicles will decrease pollution 
and save energy.



Fig. 23-11, p. 560

Trade-Offs

Bicycles 

Advantages Disadvantages 

Affordable
Little 

protection in an 

accidentProduce no 

pollution
Do not protect 

riders from bad 

weather
Quiet

Require little 

parking space Not practical for 

trips longer than 

8 kilometers (5 

miles)

Easy to maneuver 

in traffic

Take few 

resources to 

make

Can be tiring 

(except for 

electric 

bicycles)Very energy 

efficient
Lack of secure 

bike parkingProvide exercise



Fig. 23-12, p. 560

Trade-Offs

Mass Transit Rail 

Advantages Disadvantages 

More energy efficient 

than cars

Expensive to build 

and maintain

Produces less air 

pollution than cars
Cost-effective only 

along a densely 

populated narrow 

corridor
Requires less land 

than roads and 

parking areas for 

cars Commits riders to 

transportation 

schedules
Causes fewer 

injuries and 

deaths than cars
Can cause noise and 

vibration for nearby 

residents

Reduces car 

congestion in cities



Fig. 23-13, p. 561

Trade-Offs

Buses 

Advantages Disadvantages 

More flexible than 

rail system

Can lose money 

because they need 

low fares to attract 

ridersCan be rerouted 

as needed

Often get caught in 

traffic unless 

operating in express 

lanes

Cost less to develop 

and maintain than 

heavy-rail system

Commits riders to 

transportation 

schedulesCan greatly 

reduce car use 

and pollution Noisy



Fig. 23-14, p. 561

Trade-Offs

Rapid Rail 

Advantages Disadvantages 

Can reduce travel by 

car or plane

Expensive to run and 

maintain

Ideal for trips of 200–

1,000 kilometers 

(120–620 miles)

Must operate along 

heavily used routes 

to be profitable

Much more energy efficient 

per rider over the same 

distance than a car or plane

Causes noise and 

vibration for nearby 

residents



Solutions: 

Redesigning Urban Transport

• Potential routes for high-speed bullet 

trains in the U.S and parts of Canada.

Figure 23-15



Case Study: Destroying a Great 

Mass Transit System in the U.S.

• In the early 1900s, the U.S. had one of 

the world’s best street car systems.

– It was bought and destroyed by companies 

to sell cars and buses.

– At the same time, National City Lines 

worked to convert electric-powered 

commuter locomotives to diesel-powered 

ones.



Conclusion

• Half of the human population has 

shifted from rural to urban lifestyles.

• Urban and suburban living impacts are 

less direct but far more reaching.

• Resources must be imported and 

wastes exported.

• We must reduce, reuse and recycle 

(follow the 4 principles of sustainability)



Describe the scale of 

urbanization.

• The world’s population is becoming 

predominantly urban.

• The shift from rural to urban is driven by 

industrialization.

• Nearly all the future population will live 

in urban areas.

• The geography of cities is changing as 

cities decentralize and suburbs grow.



Assess urban and suburban 

sprawl.
• Sprawl covers large areas of land with low-

density development.

– Population growth and increased per capita 

land use contribute to sprawl.

• Home buying choices have led people to the 

suburbs facilitated by government and 

technology.

• Sprawl may lead to negative impacts including 

transportation, pollution, health, land use, 

natural habitat and economics. 



Outline city and regional planning 

and land use strategies.

• City planning and zoning are key tools 

for improving the quality of urban life.

• “Smart growth” and urban growth 

boundaries along with the “new 

urbanism” trend, have led to a re-

invention of city living.



Evaluate transportation 

options.

• Mass transit can enhance the efficiency 

of urban areas.

• Bus and train systems serve different 

numbers of the population and have 

different benefits.

• Mass transit reduces the individual 

carbon footprint.



Describe the roles of urban 

parks.

• Parks are vital for active recreation and 

keeping people in touch with nature.

• Playgrounds are smaller park-like 

settings found in suburban areas.



Analyze environmental impacts 

and advantages of urban centers.

• Cities are resource sinks with high per 

capita resource consumption.

• Cities allow natural lands in the suburbs 

to remain.

• Urban centers can maximize efficiency 

and help foster innovation that can lead 

to environmental solutions.



Assess the pursuit of 

sustainable cities.

• Consumption and production is 

unsustainable in the linear mode.

• We need to develop a circular mode of 

consumption and production to truly be 

sustainable.

– Let’s say this again, just copy Mother 

Nature!



Discussion 

• Assess the reasons why urban 

populations are rising and why. 



Can you be a city planner?

• Get into groups of 3-4 and you will be asked 

to plan for a city.  You will be assigned a 

population size.  The areas you will need to 

consider are

– transportation (roadways, mass transit, etc.)

– utilities (water, sewer, electric)

– government

– schools, hospitals and services

– exports and import needs, commerce

– proximity to resources and transportation routes


