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Intergovernmental Panel on 
Climate Change (IPCC) (p.82) 
defined greenhouse gases as 
“gases in the atmosphere both 
natural and anthropogenic 
that absorb and emit radiation 
at specific wave length within 
the spectrum of thermal 
infrared radiation emitted by 
the Earth’s surface, the 
atmosphere itself, and by 
clouds. This process is the 
fundamental cause of 
the greenhouse effect.”  

www.wildculture.com 

Figure 1: The greenhouse effect 

v 1824: Joseph Fourier noted the existence of the 
greenhouse effect 

v 1827 and 1838: Claude Pouillet provided more support 
for the greenhouse effect 

v 1859: John Tyndall - experimental observations for 
greenhouse effect 

 
v 1896: More research on greenhouse effect by Svante 

Arrhennius 

Issac and Soden (2000); Tyndall (1873) 
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Ecofys (2010) 

Figure 2: Global Greenhouse Gas Emission by Gas  

76%	  

15%	  

7%	  

2%	  

Carbon	  Dioxide	  
Methane	  	  
Nitrous	  Oxide	  
F-‐Gases	  

Figure 3: U.S. Greenhouse Gas Emission by Gas  
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Figure 4: Global GHG Emissions 
by Sector from 1990 to 2010 

Figure 5: U.S. GHG Emissions 
by Sector from 1990 to 2012 

EPA (2014); WRI (2014);FAO (2014) 
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What is LULUCF? 

Source: 
•  https://www.youtube.com/watch?v=9GgbBnkcdLw 
•  www.palmoiltv.org 

v  Forest land: Areas at least 
36.6 m wide and 0.4 ha in 
size with at least 10% cover 
by live trees of any size 

v  Cropland: Areas included 
both cultivated and non-
cultivated lands for crop 
production 

v  Grassland: A land-use 
which the plant cover is 
composed principally of 
grasses, grass-like plants, 
forbs,or shurbs 

v  Wetlands: Lands covered by 
water for all or part of the 
year such as lakes and rivers 

v  Settlements: Developed 
areas with 0.1 ha or more 
such as residential and 
commercial land 

v  Other land: A land-use 
includes bare soil, rock, ice, 
and all land areas that do 
not fall into any of the 
other five land-use 
categories 

EPA (2014) 

Figure 6: Changes in arable and permanent crop land use, 1961 - 2008 
(in percent)  

Bindraban et al. (2009); UNEP (2014) 
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Figure 7: Land Area by Land Use Categories for all 50 States 
from 1990 to 2012 
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Figure 8: U.S. CO2 Sinks from 1990 to 2012 
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Increase: 
-  Forest land remaining forest 

land 
-  Land converted to grassland 
-  Settlements remaining 

settlements 

Decrease: 
-  Cropland remaining cropland 
-  Grassland remaining grassland 
-  Land filled yard trimmings and 

food scraps, and land converted 
to cropland 

1. Identify the factors influencing carbon dioxide 
(CO2) sinks from land use, land-use change, and 
forestry in U.S. 

2. Summarize the major causes of sinks and assess 
methods to mitigate carbon dioxide (CO2) emissions 
from land use, land-use change, and forestry  
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v  Data 

v  Tobit Method 

v  Empirical Model 

v  Multicollinearity Diagnostics 

v  Heteroskedasticity 

v Data 
§  All data were obtained from U.S. Environmental 

Protection Agency (EPA), The World Bank, 
National Oceanic & Atmospheric Administration 
(NOAA), Food and Agriculture Organization of 
the United Nations (FAOSTAT) between 1990 and 
2011. 

§  This research uses the amount of carbon dioxide 
(CO2) sinks from land use, land-use change, and 
forestry (Unit: Tg CO2 Eq.) as the dependent 
variable and factors influencing CO2 sinks as 
independent variables. 



1/13/15	  

6	  

v  Empirical Model 

§  The following model was specified to determine the 

factors influencing carbon sinks between 1990 and 2011: 

where the variable definitions and hypotheses are given in 
Table 1.     
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Table 1. Definitions and Hypothesized Signs for Dependent and Independent 
Variables Used in Tobit Regression. 

1All data were collected from 1990 to 2011. 

Source: The World Bank, National Oceanic & Atmospheric Administration (NOAA),  
United States Environmental Protection Agency (EPA)  
and United Nations Food and Agriculture Organization (FAOSTAT). 

 

 
Table 1. (cont.) 
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v Policy Making 

v Research 

v Management 

 

v  Afifi, A., and V. Clark. 1984. Computer-aided multivariate analysis. Belmont, CA: Wadsworth. 
v  Fox, J. 1984. Linear statistical models and related methods: With applications to social research. New 

 York: John Wiley. 
v  Greene, W. 2012. Econometric Analysis, 7th Edition. Prentice Hall. Upper Saddle River, New 

 Jersey. 
v  Intergovernmental Panel on Climate Change (IPCC). 2010. Annex II Glossary. Retrieved 15 

 October 2010. 
v  Isaac M. Held and B. J. Soden. 2000. Water Vapor Feedback and Global Warming. Annual 

 Review of Energy and the Environment (Annual Reviews) 25: 441-475.  
v  Maddala, G. S. 1988. Introduction to Econometrics. New York, USA: Macmillan Publishing 

 Company. 
v  Nagelkerke, N. J. D. 1991. A note on a general definition of the coefficient of determination. 

 Biometrika 78:691-2. 
v  Neter, J., W. Wasserman, and M. Kutner. 1985. Applied linear statistical models (2nd edition). 

 Illinois: Richard Irwin, Inc. 
v  Petersen, D., and D. Waldman. 1981. The Treatment of Heteroscedasticity in the Limited 

 Dependent Variable Model. Mimeo, University of North Carolina, Chapel Hill. 
v  Tyndall, J. 1873. Heat considered as a Mode of  Motion. D. Appleton and company, New York, 

 U.S. 
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v  Figure 1:  
v  http://www.wildculture.com/article/what-do-home-reduce-greenhouse-gas-emissions/1375 (ppt 

2). 
 
v  Figure 2:  

v  Ecofys. 2010. World GHG Emissions Flow Chart 2010. http://www.ecofys.com/files/files/asn-
 ecofys-2013-world-ghg-emissions-flow-chart-2010.pdf 

 
v  Figure 3:   

v  U.S. Environmental Protection Agency (EPA). 1999. Inventory of  U.S. Greenhouse Gas  
 Emissions and Sinks: 1990–1999. EPA, Washington, D. C. 

v  U.S. Environmental Protection Agency (EPA). 2006. Inventory of  U.S. Greenhouse Gas  
 Emissions and Sinks: 1990–2004. EPA, Washington, D. C. 

v  U.S. Environmental Protection Agency (EPA). 2007. Inventory of  U.S. Greenhouse Gas  
 Emissions and Sinks: 1990–2005. EPA, Washington, D. C. 

v  U.S. Environmental Protection Agency (EPA). 2009. Inventory of  U.S. Greenhouse Gas  
 Emissions and Sinks: 1990–2007. EPA, Washington, D. C. 

v  U.S. Environmental Protection Agency (EPA). 2012. Inventory of  U.S. Greenhouse Gas  
 Emissions and Sinks: 1990–2011. EPA, Washington, D. C. 

v  U.S. Environmental Protection Agency (EPA). 2014. Inventory of  U.S. Greenhouse Gas  
 Emissions and Sinks: 1990–2012. EPA, Washington, D. C. 

 
v  Figure 4:  

v  WRI (World Resources Institute). 2014. Climate Analysis Indicators Tool (CAIT) 2.0: WRI's 
 climate data explorer. Accessed May 2014. http://cait.wri.org. 

v  FAO (Food and Agriculture Organization). 2014. FAOSTAT: Emissions—land use                                 
 http://faostat3.fao.org/faostatgateway/go/to/download/G2/*/E. 

 
 
 

v  Figure 5:  
v  U.S. EPA (U.S. Environmental Protection Agency). 2014. Inventory of U.S. greenhouse gas 

emissions and sinks: 1990–2012. EPA 430-R-003.  

v  Figure 6:  
v  Bindraban, P., E. Bulte, S. Conijn, B. Eickhout, M. Hoogwijk, M. Londo (2009). Can 

biofuels be sustainable by 2020? An assessment for an obligatory blending target of 10% in 
the Netherlands. Netherlands Research Programme on Scientific Assessment and Policy 
Analysis for Climate Change. 

v  United Nations Environment Programme  (UNEP). 2014. Assessing Global Land Use: 
Balancing  Consumption with Sustainable Supply. A Report of the Working Group on Land 
and Soils of the  International Resource Panel. Bringezu S., Schütz H., Pengue W., O´Brien 
M., Garcia F., Sims R.,    Howarth R., Kauppi L., Swilling M., and Herrick J. 

 
v  Figure 7:  

v  U.S. EPA (U.S. Environmental Protection Agency). 2014. Inventory of U.S. greenhouse gas 
emissions and sinks: 1990–2012. EPA 430-R-003. 

v  Figure 8:  
v  U.S. Environmental Protection Agency (EPA). 2014. Inventory of  U.S. Greenhouse Gas 

Emissions and Sinks: 1990–2014. EPA, Washington, D. C. 

 

 
 

 

 

v  Pictures (Title Slide): 
v  (Left)http://consilium.europa.eu/homepage/showfocus?focusName=assessing-the-climate-

impact-of-land-use-and-forestry&lang=es;  
v  (Middle) http://www.ecologic.eu/10829;  
v  (Right)  http://www.foe-scotland.org.uk/biomass-facts 

 
 
v  Pictures (Slide#8):  

v  http://oregonsunshine.net/gallery2/d/386-3/Starker2.jpg; 
v  http://files.campus.edublogs.org/blogs.cornell.edu/dist/c/2110/files/2012/06/Rows-of-

Greens-28zhsmk.jpg;  
v  http://www.freegreatpicture.com/files/28/23029-pasture-scenery-of-vast-grassland.jpg;  
v  http://www.burnsmcd.com/Resource_/Article/5228/Image1/BM-

NeedToKnowWetlandBanking-GAL.jpg; 
v  http://mathieuhelie.files.wordpress.com/2008/11/palios_pn_anteleeimonas.jpg; 
v  http://2.bp.blogspot.com/_rbR9hPqruWQ/TDiiRO-3RnI/AAAAAAAACUg/

mfmAaqA9F3g/s400/IMG_4521-10.jpg; 
 

v  Pictures (Slide#29):  
v  http://repaircafe.nl/deventer/files/2012/10/ZevenRs.jpg 
 

v  Video (Slide#28):  
v  https://www.youtube.com/watch?v=9GgbBnkcdLw;  
v  http://www.palmoiltv.org 
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