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Background

A greenhouse gas (GHG) is an atmospheric gas that slows the rate at which
heat radiates into space, thus having a warming effect on the atmosphere.
GHGs include water vapor, carbon dioxide (CO

2
), methane (CH

4
), nitrous

oxide, chlorofluorocarbons (CFCs), hydrofluorocarbons (HFCs) and some
other halogenated gases. Greenhouse gases in the atmosphere make the
earth considerably warmer than it otherwise would be.1

Excessive CO
2
 emissions due to human activity have caused an imbalance in

the planet’s natural ability to absorb or use CO
2
, resulting in steadily increas-

ing CO
2
 concentrations.  Concentrations of other greenhouse gases are rising

as well. Atmospheric concentrations of CO
2
 (392ppm) and CH

4
 (approximately

1800 ppb) in 20112,3 exceed by far the range over the last 800,000 years.4

Global increases in CO
2
 concentrations are due primarily to fossil fuel use,

with land-use change providing another significant but smaller contribution.5

Emissions of GHGs are substantially larger than emissions of other man-
made pollutants. The United States alone released more than 5.7 billion
metric tons of CO

2
 from combustion in 2010, and net U.S. emissions of

GHGs, expressed as CO
2
 equivalents,6 totaled 5.75 billion metric tons in that

year.7 This is about 250 times the national emission of other major pollutants
such as nitrogen oxides (NO

x
), sulfur dioxide (SO

2
), and volatile organic

compounds (VOCs).

There is good evidence that the Earth’s surface has warmed by over 0.7
degrees C (1.3 degrees F) during the past century,8 and the evidence for
warming during the last 60 years is unequivocal.9 Increasing temperatures
have led to a reduction in the mass of the world’s alpine glaciers,10 an in-
crease in permafrost thawing at high latitudes11 and altitudes,12 a reduction in
the extent and thickness of Arctic sea-ice,13 later freeze-up and earlier break-
up of ice on rivers and lakes,14 and an increase in the rate at which icebergs
break off Antarctic ice shelves.15 There is also a well-documented increase in
the storage of heat near the surface of the ocean,16 and an overall rise in sea
level due in part to thermal expansion of the ocean and melting of continental
glaciers.17  Continued GHG emissions at or above current rates are expected
to cause further warming and induce many changes in the global climate
system during the 21st century that will very likely be larger than those
observed during the 20th century.18

Greenhouse Gas Emissions
Recent measurements indicate that the rate of melting of the Greenland ice
sheet has increased dramatically.19,20  If this melting continues at the recent
more rapid rate or accelerates further, the rate of sea level rise will probably
increase significantly. Because of the likelihood of interrelated and far-reaching
effects from temperature rise, it is likely that an additional global temperature
increase in the range of 1 degree C should be considered dangerous21 in that
such an increase could disrupt critical ecosystems and trigger processes that
would accelerate a destabilization of the earth’s climate.

A report by the Union of Concerned Scientists, based on updated regional
modeling, points out that states in the Northeast are especially vulnerable to the
impacts of global warming, and New Jersey’s potential ecological, economic and
public health impacts may be devastating.22  The report states that, regardless of
what is done now to reduce GHG emissions, average temperatures across the
U.S. Northeast will rise 2.5 to 4 degrees Fahrenheit (approximately 1 to 2
degrees Celsius) in winter and more than 1.5 degrees Celsius in summer above
historic levels over the next several decades.   The report also states that unless
GHG emissions are significantly reduced, average temperatures across the
Northeast are predicted to rise by up to 6 degrees Celsius (14 degrees Fahren-
heit) by the end of this century, and cities (such as Trenton) could experience
more than 20 days per summer with temperatures above 100o F.  A recent study
on the New York City region reaches similar conclusions.23

Rising temperatures are expected to have significant adverse impacts on human
health and the environment in New Jersey.  Human health impacts are likely to
include increased heat stress, especially for vulnerable urban populations such
as the elderly and urban poor. Rising temperatures will increase ground-level
ozone; the number of days failing to meet federal air-quality standards is pro-
jected to quadruple (if local vehicle and industrial emissions of ozone-forming
pollutants are not further reduced).24  High temperatures are expected to acceler-
ate the secondary formation of fine particles, which also have negative health
impacts, particularly children and the elderly.  Warmer temperatures, particularly
in the winter season, could facilitate the northern spread of insects carrying
diseases such as West Nile virus.

Sea level rise due to climate change is of major concern to New Jersey.  The
State is especially vulnerable to sea-level rise due to geologic subsidence, the
topography of its coastline, current coastal erosion, and a high density of coastal
development.25 The effects of sea level rise will be exacerbated in New Jersey
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since relative sea level rise here will be greater than the global average due to
coastline subsidence.  The effects of rising sea level are magnified during
storm events, and therefore higher sea levels will likely increase the severity of
storm-related flooding in coastal and bay areas; by the end of the century,
Atlantic City is expected to experience every year or two at least one flood as
severe as those that today happen only once every hundred years.26

Natural ecosystems, water supply and agriculture are also likely to be af-
fected by warmer temperatures and associated changes in the water cycle.
New Jersey’s climate is likely to become much less favorable to blueberry and
cranberry growing.  Climate-related habitat loss could lead to extinction of
some threatened species. 27

Warmer temperatures are expected to lead to more intense rain events, since
warm air holds more water vapor.  However, warmer temperatures also lead to
greater evaporation and transpiration of moisture, causing drier conditions in
soils.  In much of the Northeast, extended periods of dryness are predicted to
become much more frequent.28

Goals

Atmospheric scientists argue that the global atmospheric concentration of
CO

2
, currently increasing at about 0.5% per year, must be held below a

critical threshold level to avoid dangerous climate disruption.  Some argue that
350 ppm, a value lower than today’s concentration, is the level that should not
be exceeded, although reduction of emissions of some of the non-CO

2
 GHGs

could provide some modest leeway.29   Under widely varying scenarios about
future growth in current forecast scenarios, 450 ppm will almost certainly be
reached within 30 years without serious mitigation efforts.30 The quantity of
CO

2
 emitted by human activity can be estimated with good accuracy based

on fuel use and land use data.  The amount of CO
2 
in the atmosphere is well-

measured.  As noted by Archer31 and Hansen,32 comparison of these quanti-
ties over the last several decades shows that about half of the CO

2
 emitted to

the atmosphere by human activity each year actually ends up in the atmo-
sphere. This

 
means that the other half of what’s emitted dissolves in the

oceans or is taken up by plants or soils.  It also means that cutting emissions
in half at a global level should stabilize atmospheric concentrations.  Cutting
U.S. emissions in half however would mean that the average U.S. resident

would still be emitting much more CO
2 
than the average person on the earth.  If

the overall CO
2
 emissions quantity necessary to stabilize atmospheric con-

centrations were divided by the number of people on earth to derive a recom-
mended per capita emission, it would mean the people in the developed world
would need to cut their per capita emissions by 80% to 90%.33   New Jersey’s
Global Warming Response Act,34 which was signed into law in July, 2007,
establishes limits for GHG emissions that are consistent with the degree of
reduction that is estimated to be necessary at a global level.  The New Jersey
limit for 2020 is a quantity equal to 1990 emissions, and the limit for 2050 is a
quantity equal to 80% below 2006 emissions.35
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Status and Trends

The DEP has estimated New Jersey GHG emissions based on data on fuel
consumption received from the U.S. Department of Energy, Energy Information
Administration (EIA)36 and on other information, including estimated emissions
of methane from landfills, estimated emissions of certain halogenated gases,
and estimates of carbon released from land clearing and sequestered through
forest growth.

The conversion of energy consumption data to estimates of GHG emissions,
and the addition of categories of GHG emissions other than CO

2,
 are illustrated

in the chart “Energy to Greenhouse Gas Conversions, NJ, recent years.”   This
chart shows that approximately 90% of the State’s emissions are produced by
the burning of fossil fuels, mainly natural gas, gasoline, diesel fuel/heating oil,
and other petroleum-derived products.

Emissions estimates for major sectors for the most recent year for which
complete data are available, 2009, are shown in the “Statewide Greenhouse
Gas Emissions, 2009” chart below.

As illustrated in the chart “NJ GHG Emissions, Major Sectors” below, the
largest increase in greenhouse gas emissions in New Jersey since 1990 has
been in the on-road transportation sector.  This is due to a consistent
increase in vehicle miles traveled each year during the period, and to a
leveling off in the fuel efficiency of the motor vehicle fleet.

The electricity generation sector’s energy use has shifted over the years.
Recent trends include the use of much more nuclear power and natural gas,
which are lower GHG sources, and a reduction in the amount of residual fuel
oil (a relatively higher source of GHGs). Also, some recent years have seen
greater imports of electricity; much of this electricity is produced by coal-
burning power plants in Pennsylvania and elsewhere.

Outlook and Implications

As noted above New Jersey has adopted the Global Warming Response Act,
which  establishes a limit for 2020 emissions equal to 1990 levels and a limit
for 2050 emissions of 80% below the 2006 level.
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As discussed in the Department’s report Meeting New Jersey’s 2020 Green-
house Gas Limit: New Jersey’s Global Warming Response Act Recommenda-
tions,37 much of the reduction necessary to meet the 2020 limit is expected to
be accomplished through the implementation of New Jersey’s Energy Master
Plan (EMP).  A revised EMP was released December 6, 2011 and is available
on line.38

Other actions are expected to contribute to achievement of the 2020 limit.
Steps are also being taken to lower emissions from motor vehicles.  In January
2006, the DEP adopted rules to implement a Low Emission Vehicle (LEV)
Program, which was based on standards adopted by California.   On April 1,
2010, the U.S. Environmental Protection Agency and the U.S. Department of
Transportation jointly adopted federal motor vehicle GHG emission standards
and related fuel economy standards for passenger cars, light-duty trucks, and
medium-duty passenger vehicles, covering model years 2012 through 2016.
These new rules require these vehicles to meet an estimated combined
average emissions level of 250 grams of carbon dioxide per mile, equivalent to
35.5 miles per gallon (MPG) if the automobile industry were to meet this
carbon dioxide level solely through fuel economy improvements.  The State will

continue to monitor the impact of the federal program on the State’s assump-
tions regarding greenhouse gas reductions from new motor vehicle initiatives.

Achievement of the 2050 emissions limit will require a degree of emissions
reduction that is far more pronounced than will be necessary to achieve the
2020 limit.  It is likely that major new initiatives and technologies will be
required.  An example is the transportation sector; long-term reductions in
emissions will require additional significant improvements in fuel efficiency or
dramatic reductions in vehicle miles traveled, or both.  The chart “New Jersey
Greenhouse Gas Estimates and Limits” shows the limits as compared to
recent annual emissions estimates and projected emissions.
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More Information
For more information, visit the DEP’s Office of Sustainability and Green Energy
web site, http://www.nj.gov/dep/sage/climate-energy.html, the State of New
Jersey Board of Public Utilities’ web site, http://www.state.nj.us/bpu/, EPA’s
Greenhouse Gas Emissions web site  http://www.epa.gov/climatechange/
emissions/index.html, or the U.S. Department of Energy, Energy Information
Administration’s site, www.eia.doe.gov.  For more information about New
Jersey’s Clean Car Program and LEV regulations, visit http://www.state.nj.us/
dep/cleanvehicles/.


