MTI Environmental Studies Key Concepts (16th edition)
Chapter 1
Environmental Problems, Their Causes, and Sustainability

1.1A
Our lives and economies and economies depend on energy from the sun (solar capital) and on natural resources and natural services (natural capital) provided by the earth.

1.1B
Living sustainably means living off the earth’s natural income without depleting or degrading the 

natural capital that supplies it.

1.2
Society can become more environmentally sustainable through economic development 

dedicated to improving the quality of life for everyone without degrading the earth’s life support 

systems.

1.3
As our ecological footprints grow, we are depleting and degrading more of the earth’s natural 

capital.

1.4
Preventing pollution is more effective and less costly than cleaning up pollution.

1.5A
Major causes of environmental problems are population growth, wasteful and unsustainable 

resource use, poverty, exclusion of environmental cost of resources used from the market prices 

of goods and services, and attempts to manage nature with insufficient knowledge.

1.5B
People with different environmental worldviews often disagree about the seriousness of 

environmental problems and what we should do about them.

1.6
Nature has sustained itself for billions of years by using solar energy, biodiversity, population 

control, and nutrient cycling – lessons from nature that we can apply to our lifestyles.
Chapter 2
Science, Matter, Energy, and Systems

2.1
Scientists collect data and develop theories, models, and laws about how nature works.

2.2
Matter consists of elements and compounds, which are in turn made up of atoms, ions, or

 molecules.

2.3
When matter undergoes a physical or chemical change, no atoms are created or destroyed (the 

law of conservation of matter.)

2.4A
When energy is converted from one form to another in a physical or chemical change, no energy

 is created or destroyed (first law of thermodynamics).

2.4B
Whenever energy is changed from one form to another, we end up with lower-quality or less 

usable energy than we started with (second law of thermodynamics).

2.5A
Systems have inputs, flows, and outputs of mater and energy, and their behavior can be 

affected by feedback.

2.5B
Life, human systems, and the earth’s  life support systems must conform to the law of 

conservation of mater and the two laws of thermodynamics.
Chapter 3
Ecosystems: What are they and how they work?

3.1 
Ecology is the study of how organisms interact with one another and with their physical 

environment of mater and energy.

3.2
Life is sustained by the flow of energy from the sun through the biosphere, the cycling of 

nutrients with the biosphere, and gravity.

3.3A
Ecosystems contain living (biotic) and nonliving (abiotic) components.

3.3B
Some organisms produce the nutrients they need, others get their nutrients by consuming other 

organisms, and some recycle nutrients back to produce by decomposing the waste and remains 

of organisms.
3.4A
Energy flows through ecosystems in food chains and webs.

3.4B
As energy flows through ecosystems in food chains and webs, the amount of chemical energy 

available to organisms at each succeeding feeding level decreases.
3.5
Matter, in the form of nutrients, cycles within and among ecosystems and the biosphere, and 

humans activities are altering these chemical cycles.

3.6
Scientists use field research, laboratory research, and mathematical and other models to learn

about ecosystems.

Chapter 4
Biodiversity and Evolution

4.1
The biodiversity is found in genes, species, ecosystems, and ecosystems processes is vital to 

sustaining life on earth.
4.2A
The scientific theory of evolution explains how life n earth changes over time through changes in

 the genes of populations.

4.3
Tectonic plate movements, volcanic eruptions, earthquakes, and climate change have shifted 

wildlife habitats, wiped out large numbers of species, and creates opportunities for the 

evolution of new species.

4.4A
As environmental conditions change, the balance between formation of new species and the 

extinction of existing species determines the earth’s biodiversity.

4.5
Species diversity is a major component of biodiversity and tends to increase the sustainability of 

ecosystems.

4.6
Each species plays a specific ecological role called it niche. Any given species may play one or 

more of five important roles- native, nonnative, indicator, keystone, or foundational roles – in a 
particular ecosystem.

Chapter 5  
Biodiversity, Species Interactions, and Population Control

5.1
Five types of species interactions – competition, predation, parasitism, mutualism, and 

commensalism – affect the resource use and population size of the species in an ecosystem.

5.2
Some species develop adaptations that allow them to reduce or avoid competition with other 

species for resources.
5.3
No population can continue to grow indefinitely because of limitations on resources and 

because of competition among species for those resources.

5.4
The structure and species composition of communities and ecosystems change in response to 

changing environmental conditions through a process call ecological succession.


Chapter  6
The Human Population and Its Impact

6.1
We do not know how long we can continue increasing the earth’s carrying capacity for humans 

without seriously degrading the life-support system for humans and many other species.

6.2A
Population size increases because of births and immigration and decreases through death and

emigration.

6.2B
The average number of children born to women in a population (total fertility rate) is the key

 factor that determines population size.

6.3
The numbers of males and females in young, middle, and older age groups determine how fast a 

population grows or declines.

6.4
Experience indicates that the most effective ways to slow human population growth are to 

encourage family planning, to reduce poverty, and to elevate the status of women.

Chapter 7
Climate and Terrestrial Biodiversity

7.1
An area’s climate is determined mostly by solar radiation, the earth’s rotation, global patterns of 

air and water movement, gases in the atmosphere, and the earth’s surface features.

7.2
Differences in average annual precipitation and temperature lead to the formation of tropical, 

temperate, and cold deserts, grasslands, and forests, and largely determine their locations.
7.3
In many areas, human activities are impairing ecological and economic services provided by the 

earth’s deserts, grasslands, forest, and mountains.

Chapter 8
Aquatic Biodiversity

8.1A
Saltwater and freshwater aquatic life zones cover almost ¾ of the earth’s surface with oceans 

dominating the planet.
8.1B
The key factors determining biodiversity in aquatic systems are temperature, dissolved oxygen 

content, availability of food, and availability of lights and nutrients necessary for photosynthesis.

8.2
Saltwater ecosystems are irreplaceable reservoirs of biodiversity and provide major ecological 

and economic services.

8.3
Human activities threaten aquatic biodiversity and disrupt ecological and economic services 

provided by saltwater systems.

8.4
Freshwater ecosystems provide major ecological and economic services and are irreplaceable 

reservoirs of biodiversity.

8.5
Human activates threaten biodiversity and disrupt ecological and economic services provided by 

freshwater lakes, rivers, and wetlands.

Chapter 9 
Sustaining Biodiversity: The Species Approach

9.1A
We are degrading and destroying biodiversity in many parts of the world, and these threats are

increasing.
9.1B
Species are becoming extinct 100 to 1,000 times faster than they were before modern humans 

arrived on the earth (the background rate), and by the end of this century, the extinction rate is 

expected to be 10, 000 times the background rate.

9.2
We should prevent the premature extinction of wild species because of the economic and 

ecological services they provide and because they have a right to exist regardless of their 

usefulness to us.

9.3
The greatest threats to any species are ( in order) loss or degradation of its habitat, harmful 

invasive species, human population growth, pollution, climate change, an overexploitation. 

9.4A
We can use existing environmental laws and treaties and work to enact new laws designed to 

prevent premature species extinction and protect overall biodiversity.

9.4C
According to the precautionary principle, we should take measures to prevent or reduce harm 

to the environment and to human health, even if some of the cause-and-effect relationships 

have not been fully established, scientifically.
Chapter 10
Sustaining Terrestrial Biodiversity: The Ecosystem Approach

10.1A
Forest ecosystems provide ecological services far greater in value than the value of raw 

materials obtained from forests.

10.1B
Unsustainable cutting and burning of forests, along with diseases and insects, made worse by 

global warming, are the chief threats to forest ecosystems.

10.1C
Tropical deforestation is a potentially catastrophic problem because of the vital ecological

services at risk, the high rate of tropical deforestation, and its growing contribution to global

warming.

10.2
We can sustain forests by emphasizing the economic value of their ecological services, 

protecting old-growth forests, harvesting trees no faster than they are replenished, and using 

sustainable substitute resources.

10.3
We can sustain the productivity of grasslands by controlling the number and distribution of  

grazing livestock and by restoring degraded grasslands. 

10.4
Sustaining biodiversity will require protecting much more of the earth’s remaining undisturbed

land area as parks and nature reserves.
10.5A
We can help to sustain biodiversity by identifying severely threatened areas and protecting 

those with high plant-diversity (biodiversity hotspots) and those were ecosystem services are 

being impaired.
10.5B
Sustaining biodiversity will require a global effort to rehabilitate and restore damaged 

ecosystems.

10.5C
Humans dominate most of the earth’s land, and preserving biodiversity will require sharing as 

much of its possible with other species.


Chapter 11
Sustaining Aquatic Biodiversity

11.1
Aquatic species are threatened by habitat loss, invasive species, pollution, climate change, and 

overexploitation, all made worse by the growth of the human population.

11.2
We can help to sustain marine biodiversity by using law and an economic incentives to protect 

species, setting aside based integrated coastal management.
11.3
Sustaining marine fisheries will require improved monitoring of fish populations, cooperative 

fisheries management subsidies, and careful consumer choices in seafood markets.

11.4 
To maintain the ecological and economic services of wetlands, we must maximize preservation 

of remaining wetlands and restoration of degraded and destroyed wetlands. 
11.5
Freshwater ecosystems are strongly affected by human activities on adjacent lands, and 

protecting these ecosystems must include protection of their watersheds.

11.6
Sustaining the world’s biodiversity an ecosystem services will require mapping terrestrial and 

aquatic biodiversity , maximizing protection of undeveloped terrestrial and aquatic areas, and 

carrying out ecological restoration projects world worldwide.
Chapter 12
Food, Soil, and Pest Management

12.1A
Many of the poor suffer health problems from chronic lack of food and poor nutrition, while

 many people in developed countries have health problems from eating too much food.

12.1B
The greatest obstacles to providing enough food for everyone are poverty, political upheaval, 

corruption, war, and the harmful environmental effects of food production.

12.1A
We have sharply increased crop production using a mix of industrialized and traditional 

agriculture. 

12.2A 
We have sharply increased crop production using a mix of industrialized and traditional 

agriculture.

12.2B
We have used industrialized and traditional methods to greatly increase supplies of meat, fish, 

and shellfish.
12.3
Food production in the future may be limited by its serious environmental impacts, including soil 

erosion and degradation, desertification, water and air pollution, greenhouse gas emissions, and 

degradation and destruction of biodiversity.

12.4
We can sharply cut pesticide use without decreasing crop yields by using a mix of cultivation 

techniques, biological pest controls, and small amounts of selected chemical pesticides as a last

 resort ( integrated pest management).

12.5
We can improve food security by creating programs to reduce poverty and chronic malnutrition, 

relying more on locally grown food, and cutting food waste.

12.6A
Sustainable food production will require reducing topsoil erosion, sharply reducing over grazing 

and overfishing, irrigating more efficiently, using integrated pest management, promoting 

agrobiodiversity, and providing government subsidies for more sustainable farming, fishing and 

aquaculture.


12.6B
Providing enough food to feed the rapidly growing human population will require growing crops 

in a mix of monocultures and polycultures and decreasing the enormous environmental impacts 

of industrialized food production.

Chapter 13
Water Resources

13.1A
We are using available freshwater unsustainably by wasting it, polluting it, and charging to little 

for this irreplaceable natural resource. 

13.1B
One in every six people does not have sufficient access to clean water, and this situation almost 

certainly will only get worse.
13.2
Groundwater that is used to supply cities and grow food is being pumped from aquifers in some 

areas faster than it is renewed by precipitation.

13.3
Building dam and reservoir systems has greatly increased water supplies in some areas, but it 

has disrupted ecosystems and displaced people.
13.4
Transferring water from one place to another has greatly increased water supplies in some 

areas, has disrupted ecosystems.

13.5
We can convert salty ocean water to freshwater but the cost is high, and the resulting salty

brine must be disposed without harming aquatic or terrestrial ecosystems.
13.6
We can use water more sustainably by cutting water waste, raising water prices, slowing 

population growth, and protecting aquifers, forests, and other ecosystems that store and 

release water.

13.7
We can lessen the threat of flooding by protecting more wetlands and natural vegetation in 

watersheds and by not building in areas subject to frequent flooding.


Ch apter14
Geology and Nonrenewable Minerals

14.1A
Gigantic plates in the earth’s crust move very slowly atop the planet’s mantle, and wind and 

water move mater from place to place across the earth’s surface.
14.1B
Natural geological hazards such as earthquakes, tsunamis, volcanoes, and landslides can cause

considerable damage.

14.2
 The three major types of rocks found in the earth’s crust – sedimentary, igneous, and 

metamorphic – are recycled very slowly by the processes of erosion, melting, and 

metamorphism.

14.3A
Some naturally occurring materials in the earth’s crust can be extracted and made into useful 

products in processes that provide economic benefits and jobs.
14.3B
Extracting and using mineral resources can disturbed the land ,erode soils, produce large 

amounts of solid waste, and pollute the air, water, and soil.
14.4A
All nonrenewable mineral resources exist in finite amounts, and as we get closer to depleting 

any mineral resources, the environmental impacts of extracting it generally become more 

harmful.
14.4B
An increase in the price of a scarce mineral resource can lead to increased supplies and more 

efficient use of the mineral, but there are limits to the effect.
14.5
We can try to find substitutes for scarce resources, reduce resource waste, and recycle and 

reuse minerals.
Ch apter15
Nonrenewable Energy

15.1A
About ¾ of the world’s commercial energy comes from nonrenewable fossil fuels and the rest 

comes from nonrenewable nuclear fuel and renewable sources.
15.1B
Net energy is the amount of high-quality usable energy available form a resource after the 

amount of energy needed to make it available is subtracted.

15.2A
Conventional oil is currently abundant, has a high net energy yield, and is relatively inexpensive, 

but using it causes air and water pollution and releases greenhouse gases to the atmosphere.

15.2B
Heavy oils from oil sand and oil shale exist in potentially large supplies but have low net energy 

yields and higher environmental impacts than conventional oil has.

15.3
Conventional natural gas is more plentiful than oil, has a high net energy yield and a fairly low 

cost, and has the lowest environmental impact of all fossil fuels.

15.4A
Conventional coal is very plentiful and has a high net energy yield and low cost, but has a very 

high environmental impact.

15.4B
Gaseous and liquid fuels produce from coal could be plentiful, but they have lower net energy 

yields and higher environmental impacts than conventional coal has.
15.5
Nuclear power has a low environmental impact and very low accident risk, but high costs, a low

 net energy yield, long-lived radioactive wastes, vulnerability to sabotage, and the potential for 

spreading nuclear weapons technology have limited its use.

Chapter 16  
Energy Efficiency and Renewable Energy

16.1
We could save as much as 43% of all energy we use by improving efficiency.

16.2
We have a variety of technologies for sharply increasing efficiency of industrial operations, 

motor vehicles, and buildings.

16.3
Passive and active solar heating systems can heat water and buildings effectively, and the cost 

of using direct sunlight to produce high temperature heat and electricity are coming down.

16.4
 Water flowing over dams, tidal flows, and ocean waves can be used to generate electricity, but 

environmental concerns and limited availability of suitable sites may limit the use of these 

energy resources.

16.5
When environmental costs of energy resources are included in market prices, wind energy is the 

least expensive and least polluting way to produce electricity.

16.6A
Solid biomass is a renewable resource, but burning it faster than it is replenished produces a net 

gain in atmospheric green house gases, and creating biomass plantations can degrade soil and 
biodiversity.

16.B
Liquid biofuels derived from biomass can be used in place of gasoline and diesel fuels, but 

creating biofuel plantations could degrade soil and biodiversity and increase food prices and 

greenhouse gas emissions.
16.7
Geothermal energy has great potential for supplying many areas with heat and electricity and 

generally has a low environmental impact, but locations where it can be exploited economically 

are limited.

16.8
Hydrogen fuel holds great promise for powering cars and generating electricity, but to be 

environmentally beneficial, it would have to be produced without using fossil fuels.
16.9
We can ma a transition to a more sustainable energy future if we greatly improve energy 

efficiency, use a mix of renewable energy resources, and include environmental costs in the 

market price of all energy resources.

Chapter 17 
Environmental Hazards and Human Health (skip)

Chapter 18
Air Pollution

18.1
The atmosphere is structured in layers, including the troposphere, which supports life, and the 

stratosphere, which contains the protective ozone layer.

18.2
Pollutants mix in the air form industrial smog, mostly in result of burning coal, and

 photochemical smog, caused by motor vehicle, industrial, and power plant emissions.

18.3
Acid deposition is caused mainly by coal burning power plant and motor vehicle emission, and in 

some regions, threatens human health, aquatic life and ecosystems, forests, and human-built 

structures.

18.4
The most threatening indoor air pollutants are smoke and soot from wood and coal cooking fires 

( a hazard found mostly in developing countries) and chemicals used in building materials and

products.

18.5
Air pollution can contribute to asthma, chronic bronchitis, emphysema, lung cancer, heart 

attack, and stroke.

18.6
Legal, economic, and technological tools can help to clean up air pollution, but much greater 

emphasis, should be focused on preventing air pollution.

Chapter 19
Climate Change and Ozone Depletion

19.1
The overwhelming scientific consensus is that the earth’s atmosphere is warming rapidly, mostly 

because of human activities, and this will lead to significant climate change during this century.
19.2
The predicted rapid change in the atmosphere’s temperature during this century is very likely to 

increase drought and flooding, shifting areas where food can be grown, raise sea levels, 

resulting in intense heat waves, and cause the premature extinction of many species.
19.3A
To slow the rate of global warming and climate change, we can increase energy efficiency, 

sharply reduce greenhouse gases emissions, rely more on renewable resources, and slow 

population growth.


19.3B
Governments can subsidize energy efficiency and renewable energy se, tax green house gas 

emissions, set up cap-and-trade emissions reduction systems, and help to slow the population 

growth. 

19.4A
Widespread use of certain chemicals has reduced ozone levels in the stratosphere, which allows

 for more harmful ultraviolet radiation to reach the earth’s surface.

19.4B
To reverse ozone depletion, we must stop producing ozone-depleting chemicals and adhere to

 the international treaties that ban such chemicals.
Chapter 20
Water Pollution
20.1A
Water pollution causes illness and death in humans and other species and disrupts ecosystems.

20.1B
The chief sources of water pollution are agricultural activities, industrial facilities, and mining,

 but growth in population and resources use make it increasingly worse. 

20.2A
While streams are extensively polluted worldwide by human activities, they can cleanse 
themselves of may pollutants if we do not overload them or reduce their flows.

20.2B
Addition of excessive nutrients to lakes from human activities can disrupt lake ecosystems, and 

prevention of such pollution is the least expensive and most effective strategy.
20.3A
Chemicals used in agriculture, industry, transportation, and homes can spill and leak into ground 

water and make it undrinkable.
20.3B
There are simple and complex ways to purify drinking water, but protecting it through pollution

 prevention is the least expensive and most effective strategy. 

20.4A
The great majority of ocean pollution originates on land and includes oil and other toxic 

chemicals and solid wastes, which threaten aquatic species and other wildlife and disrupt 
marine ecosystems. 

20.4B
The key to protecting the oceans is to reduce the flow of pollutants from land and air and from 

streams emptying into these waters.

20.5
Reducing water pollution requires preventing it, working with nature to treat sewage, cutting 

resource use and waste, reducing poverty, and slowing population growth.

Chapter 21
Solid and Hazardous Waste
21.1
Solid waste represents pollution and unnecessary waste of resources, and hazardous waste

 contributions to pollution, natural capital degradation, health problems, and premature deaths.
21.2
A sustainable approach to solid waste is first to reduce it, them to reuse or recycle it, and finally

 to safely dispose of what is left.

21.3
Reusing items decrease the use of matter and energy resources and reduce pollution and 

natural capital degradation; recycling does so to a lesser degree.

21.4
Technologies for burning and burying solid waste are well developed, but burning contributes to  

pollution and greenhouse gas emissions,  and buried waste eventually contributes to pollution 

and land degradation. 

21.5
A sustainable approach to hazardous waste is first to produce less of it, then to reuse or recycle 

it, then convert it to less hazardous materials, and finally, to safely store what is left.

21.6
Shifting to a low waste society requires individuals and businesses to reduce resources use and 

recycle waste at local, national, and global levels.
Chapter 22 
Sustainable Cities
22.1
Urbanization continues to increase steadily and the numbers and sizes of urban areas are 

growing rapidly, especially in developing countries.
22.2
Most cities are unsuitable because of high levels of resource use, waste, pollution, and poverty.

22.3
A combination of plentiful land, inexpensive fuel, and expanding networks of highways in some

 countries has resulted in dispersed cities whose residents depend on motor vehicles for most 

transportation.

22.4
Urban land use planning can help to reduce uncontrolled sprawl and to slow the resulting 

degradation of air, water, land, biodiversity, and other natural resources.

22.5
An ecocity allows people to: choosing walking, biking, or mass transit for most transportation 

needs; recycle or reuse most of their wastes; grow much of their food; and protect biodiversity 

by persevering surrounding land.

Chapter 23
Economics, Environment, and Sustainability
23.1A
Ecological economists and most sustainability experts regard human economic systems

as subsystems of the biosphere and subject to its processes and limiting factors.

23.1B
Governments intervene in market economics to help correct or prevent market failures such as 

as the failure to protect natural capital, which supports life and all economies.

23.3A
Using resources more sustainably will require including the harmful environmental and health 

costs of resources us in the market prices of goods and services (full-cost pricing).

23.3B
Comparing the likely costs and benefits of an environmental acting is useful but involves many 

uncertainties. 

23.4
Reducing poverty can help us to reduce population growth, resources use, and environmental

 degradation.
23.5
We can use the four principles of sustainability and various economic and environmental 

strategies to develop more environmentally sustainable economies.

Ch 24
Politics, Environment, and Sustainability

24.1
Government can help to protect environmental and public interests and encourage more 

environmentally sustainable economic development through its policies.

24.2A
Policy make involves law making, program funding, rule writing, and enforcement of rules by 

agencies-- a complex process that is affected at each stage by political processes.

24.2B
Individuals can work with each other to become part of political processes that influence how 

environmental policies are made and whether or not they succeed. (Individuals matter.)
24.3
Environmental laws and regulations can be used to control pollution set safety standards, 

encourage resource conservation, and protect species and ecosystems.

24.4
Grassroots groups are growing and combining efforts with large environmental organizations in 

a global sustainability movements.

24.5
Environmental security is necessary for economic security and is at least as important as military 

security.
24.6
Making the transition to more sustainable societies will require the nations implement green 

plans and that people and nations cooperate, agree on principles, and make the political 

commitment to achieve this transition.

Chapter 25
 Environmental Worldviews, Ethics, and Sustainability

25.1
Major environmental worldviews differ on which is more important—human needs and wants, 

or the overall health of ecosystems and the biosphere.

25.2
The first step to living more sustainably is to become environmentally literate, partly by

 learning from nature.

25.3A
We can live more sustainably by using certain guidelines to convert environmental literacy and 

concerns into action.
25.3B
We can live more sustainably by living more simply and lightly on the earth and by becoming informed and active environmental citizens.

End of Key Concepts ( 16th edition)
