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Supply, Demand, and the
Hidden Costs of Progress
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Presenter
Presentation Notes
Hi! My name is ___________, and I am part of the West Virginia Science Public Outreach Team. Give a brief (30 seconds-1 min) bio (Where you are from, Where you go to school, Major, Why you are doing this, etc..)

Today we’re going to learn about economics and various “costs” that are often unaccounted for when we talk about the price of something. We’ll then play out a scenario together to model an economic need and the associated environmental impacts.

First, tell me what are all the things that drive our economy? *take answers from the class*
Wealth 
Investing
Buying things
Making things
Government
…
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Presenter
Presentation Notes
Economics is a social science concerned with building and spending wealth.
Questions like: 
what should society make
how much of that thing should we make
who or what decides what we make and
whether that is different from who or what should decide what we make
… Are the million-dollar questions that those who work in the field of economics set out to answer in an objective way.

People who study Science, Technology, Engineering, and Math play an important role in answering these questions too. STEM professionals measure quantitative data and create models to understand future impacts and needs.


Generally, we separate the whole field
of economics into two categories:

A. Give and Take

B. Product & Purchase
C. Catch & Release

D. Supply & Demand


Presenter
Presentation Notes
**Poll slide** Take answers then continue…

What are some examples of Supply and Demand that you can think of? Many will be physical products…

Outside of consumerism, what are any examples you can think of? What demands or expectations do we have as a society that we are willing to pay for?
Safe streets(supply) – expect management of traffic and are willing to pay via taxes and labor (demand)
Clean water (supply) – vote for legislations protecting pollution margins (demand)
Flood protection, recreation, tourism (supply) – pay for dams via taxes & labor (demand)
Electricity (supply) – power bill (demand)
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Presenter
Presentation Notes
Let’s look at Electricity as an example of Supply. What are all the reasons you can think of that tell us electricity should be produced in a big way? (Alt: all the ways that we as a society depend on electricity?)
There are a lot of people and businesses that need it to live & work
Streets are safer at night with lights
Transportation – relies on it (cars, planes, trains, buses, etc. 
A lot of products that are essential rely on it like cooking products, medical supplies

So if we think about a couple of our economic questions from earlier:
What should society make - Society should make energy for electricity

How much of that thing should we make – a lot because it is necessary for almost everything

There are many players in the energy market. To name a few there are investors, STEM professionals like engineers and environmentalists, coal miners/wind farmers, pipeline builders, energy companies, and buyers – like you and me. The price of electricity represents how much it costs to make energy from coal or wind or water or gas.

So, supply represents the costs of production but some costs aren’t included. Some are hidden.
Before we get too far into that though, let’s look at Demand

The key here is that supply represents the cost of production.

Data shows that production should be driven by what society demands. So the orange arrows represent those demands from government and businesses.
As much product as society demands should be produced as long as the benefit exceeds the costs of production. Example: According to the Guinness World Records, the International Space Station is the most expensive thing ever created (150 billion to design and build in 1998, now worth 285 billion) but the benefit of having a long-term laboratory in space for NASA research outweighed the cost. 
Who decides can either be a political system, for example central planning or maybe more relevant, a parent-teacher association or board of education, or market values (businesses) that show us what and how much to produce.

How much?
When should we produce more of it? Less of it?
How do we know? Who decides? Who should decide? 
Is there an indicator?

LEVAN: These are the million $ questions. These questions are the whole reason why economics as a field exists. So, the answer is not simple. But economics provides an objective framework for addressing these in quantitative (measured) ways. Hence, need STEM for this social science. Here are some quick basic answers:
What society demands.
As much as society demand as long as marginal benefit (from an addition unit) exceeds marginal costs of producing. 
See 2.
One can have either a political system (e.g. central planning) or markets tell use what and how much to produce. 
In a market system, prices serve as indicators.  

The key about supply is that it represents the costs (technically marginal) of producing X.


Demand: what are
you willing to pay?


Presenter
Presentation Notes
If supply represents the cost to produce energy, think of demand as our willingness to pay for that energy. As a consumer, we are hoping to pay the minimum required amount. Alternatively, the electric company and all the businesses producing energy are looking to get the maximum amount someone is willing to pay.

If we look at the plot, we see price on the Y-axis and quantity produced on the X-axis. 
We’ll keep electricity in mind here and think of the quantity or amount of electricity in hours. If we look at the red, Demand curve, we see that the amount of electricity produced is lower where the cost is higher. This tells us that fewer people are willing to pay for more hours of electricity as the cost of each hour increases. As the cost of hours of electricity goes down, the amount produced increases. More people are willing and able to pay for more hours of it.

The relationship between Price and Quantity is downward sloping for us as consumers because our willingness to pay decreases for additional hours of electricity.
The opposite is true for the blue, Supply curve and where the two intersect, is generally where the price is set.

But what about those hidden costs? Who or what is paying those?
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Presenter
Presentation Notes
Since much of our energy still comes from burning coal and because WV is known for coal as well as our wild landscapes, let’s focus on a coal-driven power plant.
The graphic shows how this power plant works. We see coal being burned, which heats water from the river and turns it into steam. That steam turns the turbines and ultimately that spinning energy is converted into electricity.

The power sector is actually the largest USER of water, even larger than agriculture. The difference is that almost all the water that a power plant takes out, returns to the river or lake. 

What are all the costs you can think of that might not be accounted for when generating electricity? Take answers.
We call hidden costs, externalities *next slide*

Note: This is really how all power plants work whether they use
Water - hydroelectric dams
Wind – turbines
Gas or nuclear power as the original source of energy



Hidden Costs:
Externalities

Which is not an example of a hidden cost?

A. Flow rate of a river
B. Water pollution

C. Factory's energy bill
D. Air pollution


Presenter
Presentation Notes
*Poll Slide* Take answers then continue…

Generally, things like materials, labor, and energy are measured costs of production. Even Carbon emissions are frequently measured and advertised for a product because more people are aware of and value this cost on our Earth’s climate.

But production and consumption activities can generate unwanted impacts. These unwanted impacts are hidden costs and often, its the environment that is paying for them. One example of a hidden cost from mining coal to produce electricity is: acid mine drainage.

https://www.register-herald.com/news/wet-the-dries/article_a2105001-b812-553d-94c0-d4d08d331f8d.html
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Presenter
Presentation Notes
Here’s a visual example of acid-mine drainage. Cheat Lake is located in Randolph County, WV and is now a pristine fishing and recreational area. It wasn’t always that way though.
This image is of one of the lake’s tributaries in the late 1960s. This stream is saturated with “run-off”, a metal by-product of a coal mine nearby. Any guesses at which metal is making the stream rusty-orange?
Iron, right!
This much iron in the water, lowered the pH of the lake, as you can see in the plot. For life to be comfortable in water, it needs a neutral pH of about 7. 
Who knows: is a low pH acidic or basic?
Acidic, right.  No body wants to swim in a lake that looks like this, and fish couldn’t live in the water to fishing wasn’t an option. In 1972, something changed…
The Clean Water Act is a government policy that controls pollution from all industry, not just coal mines. The CWA is important not only for the lives of the fish and other animals that live in Cheat lake, but also for the folks who fish, boat, and swim in Cheat Lake now. 



Environmental Kuznets Curve

Pollution

Income


Presenter
Presentation Notes
So what changed? Why were clean recreational areas now so important to people that they voted and paid for policy changes and environmental clean-up?

This plot is called a Kuznets Curve and it helps explain what happened. We see that as Income increases in the X-axis, Pollution increases in the Y-axis, up until a certain point. That certain point is where people’s focus changes. 
The 1940s and 50s is when the industrial revolution happened. This was a time of progress, improved quality of living, technological advancements, and increased wealth. Instead of focusing on
What will I eat
Where my kids can go to school
What will I do to make enough money to stay comfortable

People could literally afford to think: 
Where can I vacation this weekend that’s clean, safe, beautiful, etc.
Pollution was so bad and people as a whole had more money to literally demand (with tax money) clean recreational areas. This is why the Environmental Protection Act and Clean Water Act came into being.

The mining industry could project that metals in the water would be a product of mining for coal. So why wasn’t Cheat Lake and other bodies of water kept clean from the start?

In other words, if we know what we should do to maintain or improve environmental quality, why don’t we do that from the start?
For this example, the 1940s and 50s brought massive economical growth and societal progress through the industrial revolution. All this progress made life much more comfortable BUT it also increased the amount of environmental pollution.
NEXT SLIDE
MONEY & COMFORT. As much as we’d like to think the CWA was implemented because people saw the good that would come of cleaning up Cheat and other waterways. The reality is that cleaning up waterways, brings in money from fishing licenses, tourism, dock fees, camping fees, etc…). Even more important, clean Cheat has non-market benefits and value. these are values that are not reflected in licenses, fees, etc. 
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Presenter
Presentation Notes
Scientists like Dr. Levan Elbakidze (pictured), at WVU, and collaborating scientists from around the world saw a need to understand the intersection of societal impacts like the economy and environmental impacts so they built a model to predict the impacts of both. The model is called IHEAL, the Integrated Hydro-Economic Agricultural Land use Model, IHEAL.
IHEAL uses data from another model used by the Environmental Protection Agency, called the Soil and Water Assessment Tool (SWAT).

The SWAT model measures and understands the environmental impacts of things like pesticides in water over long periods of time

By incorporating societal impacts into the SWAT model, Dr. Elbakidze and his team can start to predict the environmental impacts of human actions, including our economy’s impact on our environment.
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Presenter
Presentation Notes
This research is important, especially when considering the impact our economy has on our waterways. Recreation like fishing in Cheat Lake and Public Water Supply are just two examples for us to measure the hidden costs of production on our environment.

What are other ways that we use water? Let students answer. 

NOTE: You will get a range of answers - some of which will not be on the following slide. Expand on these if you have time and anything to add.

Public Water supply – drinking, hygiene like showering and going to the bathroom, cleaning like dishes and laundry. 

Other ways, outside of day-to-day activities include:

Agriculture – is not a major industry here in WV BUT it accounts for 70% of global water consumption. The cost of food production often neglects the environmental impact of fertilizers, pesticides, and planting acres of one plant – a detriment to the natural biodiversity.

Industrial activities like drilling for natural gas. In fact, it can take up to 3 to 6 million gallons of water to drill a single well using certain techniques. �JUST FYI: one well takes about as much water to frack as maybe 5 acres of corn. This is to say that fracking does not really take much water comparing to ag.
Power - Water is used to make electricity through hydroelectric dams. It also serves as a route for transportation of many goods and resources. 
Recreation & Tourism – this includes fishing, boating, swimming, etc. Here in WV, recreation and tourism play a vital role in the economy.

Why should we care about decreasing water pollution from these industries and for these purposes? Let students answer.

The availability of clean water is vital to nearly every aspect of our lives. From everyday uses such as drinking and cleaning, to producing the food you eat. 




Test your Knowledge!
What might be a hidden cost of Agriculture?

A. Water usage
B. Cost of farm equipment
C. Decreased pollinators

D. Wages



Presenter
Presentation Notes
**Poll slide** Take answers then continue…

C. Not only are pesticides used that can kill pollinator species like bees but when we use hundreds of acres to plant one species of plant we decrease biodiversity and eliminate a lot opportunities and food sources for pollinators.


Balance



Presenter
Presentation Notes
So what do we do to protect our waterways? 
We want goods and services like electricity and food, but we also want clean water and a healthy environment. We have to find the intersection of society and environment and balance the measured costs of production with the hidden costs of production. To do this we need a tool to measure these hidden costs and scientists to understand the data.
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Presenter
Presentation Notes
Models like IHEAL will help us to start to uncover the tradeoffs between environmental quality and production. But how do we compare the values? Should environmental quality be worth as much, less or more than the value of electricity? The value of food? We need an objective, quantitative tool to answer these questions but in the meantime, let’s see what we can do.





Dam or No Dam
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Presentation Notes
ACTIVITY: Would love to call this activity Give a Dam or Don’t Give a Dam…

We’re going to break you up into groups of 6-10 (or more). 3-5 of you will be representing the Economics side and the other 3-5 students will be representing the Environmental side.
You will each have an envelop that is filled with data for you to build your case from and propose a compromise to the opposing side. 
You will pull 3 pieces of data out and have 15 minutes to each build your case with your data and then explain your position and propose a compromise to other side. You must do so only with the data you have in hand. Try not to include your personal feelings or other facts you may know outside of this activity. Write down any compromises you can agree on and then pull out 2 more pieces of data. You will have 10 more minutes to add these to your case and come to a final agreement with the other side.

We will then share what we did to balance costs and compromise, what was easy or difficult to agree on, and why.


What should you do if you want
to pursue career like this?

A. Take advanced science and math classes in
high school.
B. Spend extra time studying and get
good grades

[. Go to college and major in environmental
science, engineering, or mathematics

D. Google some research internships and reach out to
researchers to ask for advice



Presenter
Presentation Notes
If this presentation has been interesting to you, you might enjoy a career at the intersection of Society and Environment. 
What do you think you should do to pursue your interest? All of these!

Talk a bit about your experiences with science or math in HS
Talk about any study tips that have helped you! Getting good grades shows you are a hard worker. If you have good grades, you’re more likely to get scholarships and opportunities. 
You can even go to WVU and major specifically in Environmental Economics. 
Google some research internships/camps and reach out to researchers to ask advice. There are a lot of internships out there even for high schoolers! Many are paid. A lot of college students will do internships during their summers at places in WV like the Green Bank Observatory, NASA IV&V, and colleges/universities. Don’t hesitate to reach out to professors you don’t even know and ask their advice! They want to help you and find new talent. You are NOT bothering them!
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Our Ambassadors Work
Hard at These West
Virginia Institutions...

Where Might You Go?
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