


The US consumes 94.58 quadrillion BTU 
of energy every Year.  EIA.

1 quadrillion = 1+24 zeros!
1 BTU = 252 calories











US contributes 19% of global total emissions.  NY is 3.8% of US emissions.  

NYSERDA. GHG Emissions Inventory. 2009.





18.
Sources:
EIA.  US Energy Information Agency. www.eia.doe.gov

NYSERDA.  NYS Energy Research and Development Agency.  www.nyserda.org

PLANYC.  Inventory of NYC GHG Emissions.  September 2009.   www.nyc.gov/planyc203

Recommendations to G. Pataki for Reducing NY GHG Emissions, April 2003.  

NY GHG Emissions, 2007. 

NYSERDA. GHG Emissions Inventory. 2009.






6.  Energy Type in US.  2009. EIA.








In 1900, NY had 7.3 million residents.  
The State was 90% deforested.  This is because we used wood to build and heat our homes, and we needed land to grow our own food plus hay to feed our cows and horses for transportation.  

In 1882 Edison built the first practical coal-fired electric generating station, supplying electricity to 59 residents of New York City.
Fredonia, NY, 1821, William Hart dug the first well specifically to produce natural gas in the United States.  It was 27 feet deep, excavated with shovels, and piped through hollowed out logs sealed with tar and rags. It supplied enough natural gas for lights in two stores, two shops, and a grist mill.
12.  NY Fuel Emissions. 2007.

NYSERDA. GHG Emissions Inventory. 2009.




8% of US energy is split between these renewable sources.  

11.
Today NY has 19.5 million people. 
NY is nearly 60% forested.  
Each person consumes ~215 million BTU of energy/yr, and emits 15 metric tons of CO2e/yr.

Energy -related GHG emissions:
34% energy for transportation
27% from buildings
23% from electricity
(other sources include wastes/farms)




5.
The US produces ¾ of what it annually consumes.  EIA.

Produce 72.97 quadrillion BTU
Import 29.78 quadrillion BTU
Export 6.93 quadrillion BTU

Consume 94.48 quadrillion BTU







7.
Globally, humans contribute 42 billion metric tons CO2e to the atmosphere per year. 
NY contributes 300 million metric tons CO2e/yr.
An average NY citizen contributes ~15 metric tons CO2/yr.

NY produces nearly 0.7% of the global total GreenHouse Gas (GHG) emissions. 

NY represents 0.03% of world population.








Global Warming Potential (GWP)

Different Greenhouse Gases (GHG) have different strengths.  In an effort to make GHG accounting simpler, different gases were given weighted values according to their potency.  As CO2 is the predominant GHG, the common unit is called carbon dioxide equivalents or CO2e.

NOTE: tons C Equivalent do not equal tons CO2e.
Multiply tons CE by 44/12 to get tons CO2e.




13.
Governor Patterson Executive Order 24.  
August 2009

“Goal to reduce greenhouse gas emissions in New York State by 80 percent below the levels emitted in 1990 by the year 2050”

What does 80% reduction mean to our daily life? 









14.
NY Renewable Portfolio Standard (RPS)
December 2009.
NY is 30% renewable electricity by the year 2015

NY Signs Regional GreenHouse Gas Initiative (RGGI) www.rggi.org
December 2005.
10 Northeast States agree to reduce electric sector GHG emissions 10% by 2018.








15.
11 NE States Agree to Work on a Low Carbon Fuel Standard (LCFS) December 2009.
Whereas the transportation sector contributes apx 30% if the total GHG in the region and the amount of fuel oil used in this region for space heating is roughly = to the amount of diesel fuel used for transportation…
A program that will reduce the average carbon intensity of transportation and potentially heating fuels in the NE. 

Watch for progress in early 2011
16.
NYSERDA 2010 Biofuel Roadmap report indicates that the maximum sustainable harvest of agricultural and forest biomass in the entire state will displace 15% of our petroleum transportation fuel with cellulosic ethanol.  Transportation accounts for 30% of our total energy use.  15% x 30% = 5% of our total State energy use?
IT’S HUMBLING!  All those beautiful natural resources don’t compare to our ENORMOUS energy consumption.






NEW YORK CITY CO2 emissions by fuel type, 2008 (PLANYC, 2009)

34%=electricity, 16%=gasoline, 26%=nat gas, 10% dist. fuel oil






10/10/10 global work party

[image: ]



OR ARE WE JUST NOT THINKING WISELY?
WHAT IF WE….
1) doubled our fuel conversion efficiency:
5% energy displacement becomes 10%
2) doubled our gas mileage:
	10% energy displacement becomes 20%
3) cut our car usage in half:
	20% energy displacement becomes 40%

Let’s use NY Biomass with resourceful integrity.  LET’S INNOVATE.  NOW.






10.  NEW YORK CITY CO2 emissions by sector 2008


Resid. bldg=39%, Comm. bldg=21%, Indust. bldg=8%, Instit. bldg=8%, On road transport=19%




ENERGY AGENCY
Workshop


Jeni Wightman
jeniwightman@gmail.com







NY 2007 GHG Emissions=284 Million Metric Tons of CO2e.
NY 1990 GHG Emissions= 232 Million Metric Tons of C02e
80% below 1990 emissions= a reduction of 185.6 million metric tons of CO2e or an annual emission of 46.4 million metric tons of CO2e
or 84% below 2007 emissions







NY electricity is ~20% renewables.
Primarily from hydroelectric generation. 
(2006/2007 EIA).  

Coal = 15%, Petrol=5%, Nat Gas =30%, 
Nuclear =29%, Hydro=19%, 
Other Renewables=2%







Model T gas mileage in 1908 = 20+ mpg

Ave US Fleet* in 2008 = 20.8 mpg


*Today’s fleet include trucks as well as increased power, safety, & amenities in cars.  




image6.png




image7.pdf


7 


 


 


 


Carbon dioxide emissions resulting from fossil fuel combustion totaled 247 million tons 


in 2007, which comprised 87.0% of all greenhouse gas emissions in New York State. 


Figure 3 shows this tonnage of carbon dioxide emissions broken down by end-use sector.  


On a percentage-wise basis, transportation and on-site fuel use had similar carbon dioxide 


contributions related fuel combustion.   


 
F igure 3. C O2 from Fuel Combustion by End Use Sector , 2007 


 
Figure 4 depicts the contribution of each different fuel type toward the tonnage of carbon 


dioxide emissions that resulted from fuel combustion, which made up 97.9% of the total 


emissions from fuel combustion in the State, with the remaining 2.1% attributed to 


methane and nitrous oxide.  The figure also indicates the relative percentage of emissions 


contributed by the transportation, electricity generation, residential, commercial, and 


industrial sectors for each fuel type, as well as net imports of electricity.  Natural gas, 


which ranked highest among the various fuels in terms of carbon dioxide emissions, had 


emissions stemming from each of the five sectors, with large contributions from the 


electricity generation, residential, and commercial sectors, and relatively small 


contributions from the transportation and industrial sectors.  In contrast, carbon dioxide 


emissions from gasoline, which ranked second-highest among the fuel types, resulted 


from the transportation sector exclusively.  Emissions from natural gas and gasoline 


made up over half of all emissions from fuel combustion. 
 
 


2007 Carbon Dioxide Emissions from Fuel Combustion by Fuel 
Type 
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Figure 10.1  Renewable Energy Consumption by Major Source


Renewable Energy as Share of Total Primary Energy Consumption, 2009      Renewable Energy Total Consumption and Major Sources, 1949-2009


`


      Renewable Energy Consumption by Source, 2009


282 U.S. Energy Information Administration / Annual Energy Review 2009


1 Municipal solid waste from biogenic sources, landfill gas, sludge waste, agricultural byprod-
ucts, and other biomass.  


2 Fuel ethanol (minus denaturant) and biodiesel consumption, plus losses and co-products
from the production of fuel ethanol and biodiesel.


3 Conventional hydroelectric power.
Sources:  Tables 1.3 and 10.1.
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Changes to citywide emissions
To fully understand causes of changes in New York City GHG 
emissions, the City analyzed all externalities that might infl uence 
these changes, such as weather, population growth, increase in 
building fl oor area, and changes to the city’s electricity supply. 
From these data, the City was then able to determine drivers 
that could be infl uenced by policy changes, such as per capita 
energy or transit consumption. To calculate the impact of these 
drivers, the City fi rst compared the changes in CO2e emissions 
and consumption of each energy source from each sector. The 
percentage of population change was applied to all non-building 
emission sources, while the percentage change in building fl oor 
area was applied to building emissions sources to determine the 
collective net impact these drivers had on GHG emissions. To 
determine the impact of energy consumption beyond that driven 
by changes in weather, the City conducted regression analyses for 


Compressed natural gas


Total = 53.3 MMT


Figure 10: 2008 Citywide CO2e Emissions by Sector Figure 11: 2008 Citywide CO2e Emissions by Source


Figure 12: 2005 to 2008 Citywide CO2e Emissions by Sector


each building energy source, using monthly energy consumption 
data and heating degree and cooling degree data to determine 
the correlation of weather to building energy use. This factor 
was then applied to the change in heating and cooling degree 
days to determine the extent to which weather impacted energy 
consumption. The results of regression analyses for electricity, 
natural gas, steam, and fuel oil are shown in the Appendix.


Per capita trends were determined by subtracting the percentage 
of overall population change and the weather impact factor from 
the change in consumption for each energy source in each sector. 
The impact of revisions to various coeffi cients was determined by 
calculating the change in carbon intensity for each energy source 
in each sector, and multiplying this factor times the percentage that 
each energy source in each sector contributed to the inventory total. 
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Figure 13: 2005 to 2008 Citywide CO2e Emissions by Source


Emissions from fugitive HFCs are less than 0.1% of total


Diesel


Distillate fuel oil


Methane


Electricity


Gasoline


Residual fuel oil


Natural gas


Sulfur hexafluoride


Steam


Emissions from fugitive HFCs are less than 0.1% of total


-


10


20


30


40


50


60


2005 2006 2007 2008


M
illi


on
 m


et
ric


 to
ns


 o
f C


O 2
e


53.3


58.6
55.2


53.3


1 % of total.


Nitrous oxide


Compressed natural gas


Diesel


Distillate fuel oil


Methane


Electricity


Gasoline


Residual fuel oil


Natural gas


Sulfur hexafluoride


Steam


Nitrous oxide


Residential


Projected growth from 2005
Projected growth from 2005


53.2 53.3 53.2






image12.png




image13.png
50 org




image14.pdf


6 INVENTORY OF NEW YORK CITY GREENHOUSE GAS EMISSIONS: SEPTEMBER 2009


Due to the high density of New York City’s built environment and extensive public transit 
system, New Yorkers emit far less carbon than do residents of other comparable cities and 
emit about a third as much carbon as the average U.S. resident. Driving this low carbon 
emissions level is the city’s high rate of commutation by public transit and walking, low 
automobile ownership, and low per capita electricity consumption.


Comparison of New York City to Other Cities


Figure 1: Per Capita Greenhouse Gas Emissions for U.S. and International Cities (excluding Agriculture and Non-Local Processes*)


Sources: U.S. EPA, Inventory of U.S. Greenhouse Gas Emissions and Sinks: 1990-2007 (April 2009); New York City Mayor’s Offi ce of Long-Term Planning and Sustainability analysis; see Appendix for sources on city greenhouse gas emissions.
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* City greenhouse gas inventories do not typically include all sources of emissions included in the U.S. GHG inventory, including emissions from agriculture, chemical production, fossil fuel extraction and refi nement, cement 
production, and other industrial sources. To allow for comparability between city and U.S. per capita GHG emissions, the U.S. per capita GHG emissions have been reduced by 0.4 metric tons per person (from 20.1 metric tons to 
19.7 metric tons), which, based on the U.S. GHG inventory, is the U.S. per capita share of GHG emissions from sources not accounted for in city inventories. Per the Kyoto Protocol, national inventories do not include emissions from 
aviation and shipping. Accordingly, city inventories also exclude these emissions sources. Existing protocols ascribe transportation and industrial emissions to the locality in which they take place, which may not fully refl ect the 
impact of trade and the consumption of goods.


Figure 2: 2008 Citywide CO2e Emissions by Sector
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NEW YORK CITY GHG EMISSIONS 
As with many cities, New York City’s greenhouse gas 
emissions are dominated by two sectors: energy 
consumed in transportation and energy consumed in 
buildings. Roughly 75 percent of New York City’s GHG 
emissions are related to buildings, and 22 percent are 
related to transportation.  


The key drivers of transportation-related emissions 
are the portion of trips made by low-carbon modes, 
such as transit, walking, or cycling; the fuel effi ciency 
of vehicles used; and the distances traveled.


The key drivers of building-related emissions include 
the types of fuel used for electricity generation; the 
effi ciency of power plants; the size of the spaces 
inhabited by each person; weather demands on 
heating and cooling; the effi ciency of buildings 
and workplaces; and personal effi ciency measures.


GHG EMISSIONS COMPARISONS
When compared to other large cities in the United States and abroad, New York City has one of the lowest 
per capita carbon emissions levels and the lowest of any American city. 
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Fuel Diversity in the New York Electricity Market 
New York Independent System Operator, October 2008 
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Perspectives on Fuel Diversity 
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Figure 2-2: New York State Generation Mix 
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Greenhouse gas emissions for the State of New York totaled 298 million tons of carbon 


dioxide equivalent in 2005. This represents 3.8% of total emissions in the United States,
22


 


while New York accounts for 6.5% of the U.S. population.
23


  !"#$%&'()*$ +&#$'"+,-./"$


emissions result from extensive use of public transportation in New York City, a State 


economy weighted towards services rather than industrials, and greater employment of 


hydroelectric, nuclear, and natural gas electricity generation than the national average.   


 


F igure 1. National and G lobal Context for G reenhouse Gas Emissions24,25 
 


 


 


 


 


 


                                                 
22 0,*"1$&2$-3"$4&'+1$5"*&6'7"$82*-.-6-")*$9::;$"*-.<,-"$=&'$-&-,+$>2.-"1$?-,-"*$@'""23&6*"$@,*$"<.**.&2*A$


as reported by the Climate Analysis Indicators Tool.  
23 Based on U.S. Census Bureau National and State Population Estimates.  
24 4&'+1$B&B6+,-.&2$1,-,$=&'$C.@6'"$D$#"'"$7&++"7-"1$='&<$-3"$>2.-"1$!,-.&2)*$9::E$5"/.*.&2$F&B6+,-.&2$


Database. 
25 Global greenhouse gas emission*$1,-,$#"'"$7&++"7-"1$='&<$-3"$4&'+1$5"*&6'7"$82*-.-6-")*$G+.<,-"$


Analysis Indicators Tool. 


New York State Emissions in National and Global Context  


Rest of World:


81.1%
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Note: New York State represents 6.5% of the U.S. population.  The U.S. represents 4.6% of the world population.


National and Global Context for Greenhouse Gas Emissions
(Carbon Dioxide Equivalent Units)


2005 World Emissions Total: 
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2005 U.S. Emissions Total:
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Greenhouse gas emissions for the State of New York totaled 284 million tons of carbon 


dioxide equivalent in 2007, 2.5% higher than 1990, but 6.9% lower than 2000 levels. 


Figure 2 shows the percentage of the carbon dioxide equivalent emitted in New York 


State that is attributed to each of the six greenhouse gases. Table 2 presents the complete 


2007 greenhouse gas emissions inventory by gas and source category.  The portion of 


emissions resulting from fuel combustion, as opposed to those coming from other 


sources, is presented separately to show how fuel combustion dominates the emission 


inventory.  Other sources of emissions include cement production, limestone 


consumption, soda ash consumption, aluminum production, direct manufacturing use of 


carbon dioxide, agricultural soil management, and municipal solid waste combustion.  


Carbon dioxide comprised the vast majority of greenhouse gas emissions (88.5%), most 


of which resulted from fuel combustion (98.3%) (see Figure 3 for more detail).  Methane 


had the second highest contribution (6.5%), most of which (93.9%) resulted from sources 


such as municipal waste and natural gas distribution leakage rather than fuel combustion.  


Nitrous oxide emissions made up only 2.3% of the total and were mostly attributable to 


automotive fuel combustion.  Other gases made up the remaining 2.7% of emissions, the 


majority coming from hydrofluorocarbon refrigerant substitutes. 


 


F igure 2. Total G reenhouse Gas Emissions in New York , 2007 
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Figure 10.1  Renewable Energy Consumption by Major Source


Renewable Energy as Share of Total Primary Energy Consumption, 2009      Renewable Energy Total Consumption and Major Sources, 1949-2009


`


      Renewable Energy Consumption by Source, 2009


282 U.S. Energy Information Administration / Annual Energy Review 2009


1 Municipal solid waste from biogenic sources, landfill gas, sludge waste, agricultural byprod-
ucts, and other biomass.  


2 Fuel ethanol (minus denaturant) and biodiesel consumption, plus losses and co-products
from the production of fuel ethanol and biodiesel.


3 Conventional hydroelectric power.
Sources:  Tables 1.3 and 10.1.
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