












State of the Climate Science 
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From the period 1880-2012, the global average temperature 
increase of both the land and ocean has been 0.85°C.

Since pre-industrial times, CO2
concentrations have increased by 40%.

Warming of the climate system is 
“unequivocal” and many of the changes 
to the system have been “unprecedented
over decades to millennia”.

Human activity has been the dominant 
cause of global warming since the mid-
20th century.



UArizona Climate Science Expertise

There will be 
widespread impacts
even under 1.5°C 
warming.

Negative emissions will 
be necessary to keep 
to 1.5°C by 2100.

• IPCC Fifth Assessment 
Report

• Fourth National 
Climate Assessment 

• Special Report: Global 
Warming of 1.5 ºC



Projected impacts for the U.S. Southwest 
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Using the higher emission scenarios, 
there will be up to a 4.8°C increase in 
annual average temperatures in the 
Southwest by the end of the century. 

Under all the emission scenarios, there 
are concerns about economic losses and 
social vulnerabilities. 

Source: National Climate Assessment



Paris Agreement and 1.5°C target

Countries pledged to keep global average 
temperature below 2°C, with a target of 
1.5 °C above pre-industrial levels. 

Key to this are Nationally Determined 
Contributions (NDCs), the plans that 
countries make to mitigate climate change 
and adapt to its impacts.
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National emission reduction targets 

In response to the Paris Agreement, the US established its NDC in late 
2015. 

“The United States intends to achieve an economy-wide target of 
reducing its greenhouse gas emissions by 26%-28% below its 2005 level 
in 2025 and to make best efforts to reduce its emissions by 28%.”

The NDC was to be followed by “deep, economy-wide” transformations 
to achieve 80% reductions under 2005 emissions by 2050.
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Examine science-based GHG emission 
reduction targets for utilities

A reduction target is “science-based” if it is in line with the 
level of decarbonization necessary to limit warming to 1.5 C 
or well below 2°C compared to pre-industrial levels.



29 US energy utilities

represent utilities with 
targets that state a 
specific percentage 
reduction in carbon 
emissions, compared to 
a baseline, by a future 
date

represent a diversity of 
sizes, locations, and 
energy mixes in their 
generating portfolios 





Motivations for GHG reduction goals

Government regulation
 Emissions reduction targets (local, state, federal)
Mandatory cap and trade (e.g. RGGI in Northeast US)

Declining cost of alternative energies
 Cost of natural gas and renewables has approached cost of coal

Investor pressure
 Pension funds have been asking utilities to accelerate their work in reducing 

carbon emissions

Image
 Opportunity for utilities to position themselves as leaders in 

sustainable energy
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What can we learn from this? 

Most investor-owned utilities frame targets as a % reduction below a 
baseline before an end date.

Diversity of targets makes comparisons difficult.

The anchor among all the targets is the extension to the US’s NDC: 
“80% reductions under 2005 emissions by 2050”.
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Size/energy mix typology



Situating TEP in the landscape of targets
TEP as a Small/High-carbon utility, which has the 
greatest proportion of Low targets among its 
members: 
◦ 50% of the targets are Low target, compared to 43% 

for Large/Low-Carbon, 33% for Large/High-Carbon, 
and 20% for Small/Low-carbon 

TEP has the opportunity to set both a high targeted 
level of carbon reduction and an easily comparable 
target. 

TEP could set a target with a 2005 baseline—which 
recognizes the industry norm—but that also sets a 
higher percentage goal than 80% reductions 
and/or sets a date earlier than 2050. 







Electric Power Research Institute 
4 insights for creating emissions reductions targets

1. Use individual perspectives to identify the relevant 
uncertainties and define the company-specific context;

2. Base climate strategies on scientific understanding of 
climate goals and the companies’ relationship to these 
goals;

3. Choose a cost-effective target, which will differ across 
companies; and

4. Robust strategies are those that are flexible and that 
make sense in different future contexts.

22





1) Factors that affect load
• Demographic growth
• PEV penetration
• Use per Customer (efficiency)

2) Ways to meet that load
• Current portfolio
• Reduced/no coal portfolio
• Increased Renewables/Storage

3) Assess/quantify impacts of various options
•GHG reductions targets and/or cumulative 
emissions & timing
•Social cost of carbon, how changes affect 
customers, and other qual/quant/econ metrics
•Resulting percent renewables

•Impacts (costs/benefits) – tradeoffs for 
different resource portfolio scenarios

GHG Reduction Scenarios and Impacts
















