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Meeting Human Needs Sustainably

Un
it 

1
Essential Questions For This Unit
1.  How is my body connected to nature  
 through food and water?

2.  How are food and water issues related  
 to each other?

3.  How can food and water be produced  
 and shared sustainably, now and into  
    the future?

4.  Where do my food and water come  
     from?
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Food, Water,  
and the Web of Life
Food: one of the basic needs of all living things 
on Earth. All animals are driven by a need to eat 
regularly. Food provides the energy that animals –  
including humans – need to grow, function, 
move, and reproduce. Food connects us with 
the web of life because all living things share the 
need to bring in energy. 

Ultimately, all energy used by living things comes 
from the sun. Plants form the base of the food 
web, using photosynthesis to convert the sun’s 
energy into sugars that help the plants function. 
In aquatic ecosystems, phytoplankton also fill this 
role; phytoplankton are microscopic plants. An 
ecosystem is a community of organisms – plant, 
animal, and other living organisms – together 
with their environment that function as a unit. The 
sun’s energy spreads through the food web as 
herbivores – plant-eating animals – eat the plants. 
Omnivores – animals that eat both plants and 
animals – and carnivores – animals that eat other 
animals – are next in line. Finally, decomposers 
break down the remains of other living things. 
At each stage, some energy is used within the 
organism and some is released as heat. 

Important nutrients also cycle through the 
food web. Plants absorb nutrients like nitrogen, 
phosphorus, and iron from the soil. They are 
distributed throughout the food chain and are 
eventually returned to the soil by decomposers. 
In nature, all materials are reused and recycled. 
What might be waste for one organism or system 
becomes food for another.

The food web also provides a way for organisms 
to share water. Water serves several important 
functions in living organisms, making it just as 
essential as food for maintaining life. Many 
biological processes rely on molecules dissolving 
and materials mixing. Water is an excellent liquid 
for the job because almost all materials can at 
least partially dissolve in water. Also, the flow of 
a liquid easily moves materials like nutrients or 
wastes to different parts of plants or animals.
 

Think About It!  
What functions does water serve in your 
body? Are these functions the same in all 
animals? Can you think of ways in which 
water supports plant life? How are these 
functions similar or different?

Food  and  Wa te r :  Ne ce s s i t i e s  o f  L i f e
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water. Sustainable farms also produce less water 
runoff, since the improved soil can absorb irrigation 
water better. Often the food from small farms can 
be purchased right at the farm at roadside stands 
or at neighborhood farmers markets.

Skeptics have raised concerns that sustainable 
agriculture cannot produce enough food for 
the planet, predicting that much more land 
would be needed for sustainable farms than for 
conventional farms. In developed countries that 
rely heavily on chemical inputs, scientific studies 
to answer this question give mixed results. Some 
long-term studies show that organic farms can 
produce as much as conventional farms; other, 
shorter-term studies have shown that organic 
farming may produce about 20% less food than 
conventional farming, especially in the first few 
years when a farm is transitioning to sustainable 
operations.14 However, in the world’s poorest 
regions – where people are more likely to be 
hungry – sustainable farms are likely to deliver 20 
to 90% higher yields. At these farms, the increased 
soil productivity and increased ability to hold 
water make all the difference. Sustainable 
farming also brings economic benefits to these 
farmers, since expensive chemical fertilizers and 
pesticides are not needed.15

Sustainable agriculture systems rely on 
ecosystem services and biodiversity to help 
protect against pests; often native plants and 
flowers are grown near food crops to attract 
beneficial organisms that can help fend off 
pest species. This approach is less harmful to 
the land, bodies of water, and wildlife. Food is 
typically grown closer to consumers, who also 
benefit from the lack of chemicals in their food. 
Reducing food transportation also minimizes 
fossil fuel use in trucks.

Sustainable farms grow food that is suited to 
the region’s climate and season. These choices 
mean that crop plants are stronger and healthier, 
making the use of chemical additives easier  
to avoid.

Some sustainable agriculture farms are certified 
organic. This certification means that a certifying 
organization or government agency, like the 
Department of Agriculture in the U.S., has 
inspected the farm. Inspections guarantee 
to the consumer that the farm meets specific 
standards for avoiding use of toxic substances 
or genetically modified organisms.

Advocates for sustainable agriculture feel that 
sustainable farms benefit the environment and 
consumers by using fewer toxic materials and less 

 

compost: 
A mixture of decayed plant 
material used to improve soil.

into compost, which serves as a mulch and 
returns nutrients to the soil. Composting allows 
sustainable farmers to improve their soil while 
making use of valuable materials that would 
otherwise be thrown away.
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In larger cities in industrialized countries, domestic 
wastewater is collected in sewer systems and 
taken to central treatment plants. These plants 
use filtering and biological processes that mimic 
natural water treatment along with mechanical 
processes. Sometimes the cleaned water can 
be reused. Israel – located in a very dry region 
of the world – uses recycled water for 25% of its 
freshwater needs.68  Singapore, which faced 
water rationing in the 1960s, meets 30% of its 
water needs with recycled water.69  This recycled 
water is first treated to meet international clean 
water standards. The city of Arcata, California, 
uses a series of constructed ponds, wetlands, 
and marshes that mimic a natural wetland to 
treat its wastewater. The system has become a 
haven for migratory birds and other wildlife. 

Some regions now allow a form of wastewater 
reuse known as greywater recycling. 
Greywater is water that has been lightly used 

greywater recycling: 
A method of reusing previously 
used water that contains minimal 
amounts of soaps or other 
harmless materials.  

Wastewater  
Much of the water we use winds up as 
wastewater. Washing, industrial processes, 
and even agriculture can create wastewater 
flows. Nature cleans water through a multi-
layered process of filtering and absorption. 
Soils in wetlands, streamside forests, and sandy 
riverbanks filter out larger waste items like 
sediment, fallen leaves, or other waste products, 
and then absorb water into the ground. Healthy 
soil contains billions of microorganisms, which 
can break down or use nutrients and even some 
chemicals. The clean water may filter down to 
aquifers or find its way to rivers.

Stock and Flow Diagram

Think About It!  
Can you think of other flows that could be added to water  
supplies or water uses to make the diagram more complete?

available
water

rainwater

rivers and lakes

reservoirs

groundwater

agriculture

electricity
generation

domestic

industry



59MODULE THREE

Think About It!  
What does it mean for the future of the Earth if millions more 
people become dependent on fossil fuels?

renewable resource: 
A natural substance with economic value 
that can be replaced in roughly the same 
timeframe in which it is used.

Fossil Fuels
Coal, oil, and natural gas are known as fossil 
fuels. Fossil fuels were created about 290 to 
360 million years ago. Slow geologic processes 
converted plants and algae into coal, oil, and 
natural gas, greatly concentrating the amount 
of energy contained in the plants. As a result, 
burning fossil fuels releases a large amount 
of energy compared to burning plant matter 
directly. This quality is known as the energy 
density of a fuel. Fossil fuels are not renewable 
resources: they cannot be replaced as they are 
used up. 

Fossil Fuel Use Worldwide
Today, fossil fuels meet 84% of energy needs 
worldwide.91 Fossil fuels are used to generate 
electricity; fuel transportation; power industrial 
processes; and light, warm, and cool homes and 
businesses. The United States, Russia, and China 
have the largest reserves of fossil fuels.

China is now the top energy consumer in the 
world, using 20% of all energy. The United States 
is a close second at 18%, with Russia following 
at 6%.92 The figure below shows energy use per 
person for different regions around the world. To 
get a feel for how much energy this represents, 
the graph also shows how many driving trips 
across the United States could be taken with 
the amount of energy used by an individual from 
each region.

Fossil Fuels and Sustainability
Economy: Fossil fuels are convenient and 
relatively inexpensive. A mature system supports 
drilling, refining, transporting, selling, and using 
these fuels. Also, they can be stored for use at any 
time, and their energy density is high. However, 
the costs of pollution-related illness, associated 
health care, and the value of lost work are high; 
one estimate showed these costs totaling $118 

billion annually.97
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Unit Reflections, Self-Assessment, and Commitments

Activity Eight

Activity
In your Field Book, respond to the following 
questions and prompts:

1. Write one paragraph in response to each of 
the unit’s essential questions:

a. How is my body connected to 
nature through food and water?

b. How are food and water issues 
related to each other?

c. How can food and water 
be produced and shared 
sustainably, now and into the 
future?

d. Where do my food and water 
come from?

2. How can you use your understanding of food 
and water sustainability in your life, at school, 
at home, or in your community? With whom 
can you share this knowledge?

3. A sustainability worldview is based on 
knowledge, capabilities, values, and 
behavior. Think about how your worldview 
has changed through what you have 
learned about food and water. Make a 
circle and divide it into quarters. Write one 
of the elements of a sustainability worldview 
in each quarter. Note any changes that 
have taken place in these areas; use arrows 
to show interconnections between the four 
quarters. Use colors.

CapabilitiesKnowledge

Values Behavior


