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Fossil Fuel Emissions and Cement Production
[1 Pg = 1 Petagram = 1 Billion metric tonnes = 1 Gigatonne = 1x1015g]
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Components of FF Emissions
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Fossil Fuel Emissions: Top Emitters (>4% of Total)
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Number of Country Cumulative 

Cumulative Fraction of Total FF Emissions 2008
Number of 
Countries

Country Cumulative 
Fraction

China .232
USA 419

1
2 3 countriesUSA .419

India .477
Russia .530

2
3
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3 countries
50% Global Emissions

Japan .573
Germany .599
Canada 617
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Regional Shift in Emissions Share
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Per Capita CO2 Emissions

Developed 

mi
ss

ion
s

y-1
)

1.3

p
countries 
continue to 
lead with the 
highest 

ap
ita

 E
m

tC
 pe

rso
n-1

y

1.2

highest 
emission per 
capita

Pe
r C

a (t

1.1

1990            1995             2000              2005              2010

Le Quéré et al. 2009, Nature Geoscience; CDIAC 2009



Sources of CO2 from FF by sector - 20062 y

USA        China      Germany    Swedeny

Total (Mt C)               1552        1528        224             13

Utilities (%)                    41            49          37             18
Other energy (%)             6              5            9               7
Transport (%)                 32              7          19             46
Industry and 11 31 14 23Industry and                   11            31          14             23
construction (%)         

Other  (%)                      10              8          22              7
(residential) (5) (4) (15) (2)(residential)                  (5)            (4)        (15)            (2)

CO2/cap (t C/cap)            5.2            1.2          2.7           1.4
CO2/GDP (t C/$ PPP)     0.14          0.18        0.10         0.052 ( $ )
(from IEA, 2008)



Sources of US anthropogenic CO2
i i 2006emissions - 2006

• Fossil fuel combustion            1537.5  Tg Cg
• Non-energy use of fossil fuels    37.6
• Iron and steel manufacture         13.4
• Cement production                      12.5
• Gas flaring/venting/leakage           7.8
• Other industrial processes           22.9

• Total                                          1631.7

F US EPA 2008From US EPA, 2008







Fraction of fossil fuel use - 2000Fraction of fossil fuel use 2000

• Non-fuel uses = 5 8%Non fuel uses = 5.8%
• Bunker fuels   = 3.2%





6

7
s)

3

4

5

6

bi
lli

on
 to

ns

1

2

3

pe
r y

ea
r (

b

-2

-1

0

C F E J U

C
O

2 p

C
hina

R
ussian

Federation

E
U

27 (ex.
M

alta)

Japan

U
S

A



25

s)
Net emissions embodied in trade

15

20

ye
ar

 (t
on

s
Tree vegetation sink

Domestic fossil and process emissions
Net CO2 responsibility

10

ca
pi

ta
 p

er
 p y

0

5

O
2 p

er
 p

er
 c

-5

C
O

Figure 1: Domestic fossil and cement emissions averaged 2003-2005, tree 



Per Capita Emissions
(Tonne C/person/yr). ol

.

l

7.25
(Tonne C/person/yr)

2 - 4
4 - 6
6 - 8

8 - 10

20 - 35

W
in

te
r G

as

W
in

te
r P

et
ro

l

W
in

te
r C

oa
l

Su
m

m
er

 G
as

Su
m

m
er

 P
et

ro

S
um

m
er

 C
oa

l

0
(T

g 
C

/m
o)

Em
is

si
on

s

10 - 20



2 - 4
4 - 6

6 - 10
10 - 16

Per Capita Emissions
(Tonne C/person/yr)

er
 G

as

er
 P

et
ro

l.

er
 C

oa
l

m
er

 G
as

m
er

 P
et

ro
l.

m
er

 C
oa

l

2.25

Tg
 C

/m
o)

m
is

si
on

s

W
in

t

W
in

te

W
in

t

S
um

Su
m

m

Su
m

m

0

(TEm



20
Canada Fossil-Fuel Carbon Emissions
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Seasonal Cycle of North America C Emissions from Natural Gas, by Latitude
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North America Emissions from Petroleum
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Seasonal Cycle of North America C Emissions from Petroleum, by Longitude 
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Natural Gas
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Insight into uncertainty of CO2
i i iemissions estimates

• 1 – compare estimates by independent1 compare estimates by independent 
methods

• 2 compare estimates by different• 2 – compare estimates by different 
analysts
3 ti t b th• 3 – compare estimates by the same 
analyst over time



Input Data: Emissions Inventories
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Input Data: Emissions Inventories
Canada Annual Emissions from Coal
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CO2 emissions in millions of metric 
tons of carbontons of carbon

COUNTRY 1990 1998 2002

USA CDIAC  1305
IEA        1320
USEPA  1316 

CDIAC   1501
IEA         1497
USEPA   1478

CDIAC   1580
IEA         1545
USEPA   1534

CANADA CDIAC    112
IEA          117
Canada     117

CDIAC     119
IEA           136
Canada      133

CDIAC     139
IEA           145
Canada      144

MEXICO CDIAC      99
IEA            80
Mexico       81

CDIAC       96
IEA             96
Mexico        96

CDIAC      100
IEA            100
Mexico        NA

SOCCR Report, 2007









Ackerman and Sundquist, 2008
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CO2 from China, revisions
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Revisions of Global Total without ChinaRevisions of Global Total without China
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