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Environmental 

Cost 

vs. Economic 

Cost

While Governor of California 2003-2011

Economic Cost Analysis values energy in $$$$$$

Environmental costs….

• Severe weather

• Icecaps melting

Sheldon Glacier, Antarctica
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Friday, March 22, 2013

Mindy Lubber, the CEO 

of Ceres, noted that their 

groundbreaking study 

reveals that most insurers 

are not prepared for 

climate change. Without 

insurance, the cost of 

inaction on climate 

change becomes even 

more acute and carries 

deep implications for our 

economy.

http://www.ceres.org/

Why not go to plan B?
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http://www.ceres.org/resources/reports/naic-report/view
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Societal Costs:
e.g. War vs. Social & 

Environmental Rescue

To go beyond economic analysis, ask 4 questions:

…and you can ask the same questions about 

CO2 emissions as well!

Answer question #1

(Is the device efficient?)

First Law of Efficiency

Useful Energy

Potential Energy

Also called

Coefficient of Productivity (COP)

Most devices waste energy and their 

1st Law efficiency is <100%

…exception solar DHW in Florida…

Efficiency =
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…ground-source 

heat pumps…

Here potential energy is 97 quads; useful is 36.8; +38% 1st Law efficiency

Answer question #2

(What’s the best device?)

Second Law of Efficiency

This Device

Best Device

The best device is 100% efficient 

by 2nd Law definition.
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Compare efficiency of all 

possible lighting systems 

holistically…

here daylight vs. electric 

light…

So, if these are all the options for high-efficiency water 

heaters, Solar with Electric Back-Up has a 2nd law 

efficiency of 100%.

30%

15%

25%

50%

100%

1st Law (COP) vs. 2nd Law

vs. $ bottom line
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Answer question #3

(Is the energy source appropriate?)

Match Task to Fuel

High Grade Energy 

for High Grade Tasks

Low Grade Energy 

for Low Grade Tasks

“You don’t want to cut butter with a 

chainsaw…”

Low Grade Fuels High Grade Fuels

The sun  (no C)

Bio-fuels  (low C)

The wind  (no C)

Hydro (no C)

Fossil fuels  (high C)

Uranium  (no C)

Other (subjective) questions on energy 

sources:

• Is it appropriate to burn wood while it 

pollutes the air?

• Is it appropriate to use nuclear power when 

it threatens the health of future generations?

• Is it appropriate to burn coal while it is 

unhealthy to mine? …and it causes acid rain? 

…and produces vast amounts of  greenhouse 

gas emissions?
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When will Congress 

consider environmental 

costs?

Answering question #3 suggests there is an alternative to GNP

… that considers quality of life…

(Bhutan tries to measure GNH!)
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… and considers global 

and future trends …

2005 World Environmental Sustainability Rankings

Carbon-Neutral Wallbridge Mill, Toronto

Adam Lewis Center, Oberlin College
William McDonough
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15.5g CO2 per dry vs. 4.4g of CO2 per dry*
* LCC study commissioned by Dyson in 2011

…cost analysis in dollars or carbon…

Answer question #4

(Was the energy use in making the 

device appropriate?)

Embodied Energy

Consider:

Btus in manufacture

Btus in fuel extraction/creation

Btus in delivery of device

Btus in delivery of fuel

Also, was the CO2 produced in 

making the device appropriate?

25

26

27



10

28

29

30



11

Sales – Expenses = Profit
Or is it that simple?

Basic economics…

A new building is a big expense…

…and architects can’t deliver buildings more efficiently…

—AIA poll
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…but employees are a bigger cost…

You can do the math…
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A tool for understanding the long-term 

dynamics of building and operating 

costs…

Life Cycle Costing (LCC)

Best to compare “standard” building 

with “green” building….

Compare first costs, energy costs, 

maintenance costs…extra work!!!

LCC Formula:

S = E – [A + M + R]

Where: 

S = Net savings (loss) from green architecture

E = Energy cost savings

A = Acquisition and installation costs

M = Maintenance and operating costs

R = Repair and replacement costs
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However, money has a 

value that varies with 

time! 

Conversion of today’s 

dollars to tomorrow’s is 

based on your time 

preference for money 

(or your discount rate).

Discount rate is either
nominal (interest + inflation)

real (interest only)

The two common ways to evaluate LCC of buildings are:
Present value (gives total cost in today’s dollars)

Uniform annual value (gives annual costs in today’s dollars)

Present value analysis of electric vs. solar water heater:
(20-year period)

[$350 x SPW]

[$fuel x UPW]

[$400 x SPW]

[$30 x UPW]

[$fuel x UPW]
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Other cost factors:

• Fuel escalation

• Mortage/loan expense

• Tax credits

• Depreciation allowance

Fuel Price Escalation

Long 

standing 

tax credits…
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