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Introduction

Tufts University has pledged to meet or beat the goals of the Kyoto Protocol.  This translates to the university reducing its climate-altering emissions by 7% below 1990 levels by 2012.  Tufts has also agreed to the Climate Change Action Plan of the New England Governors/Eastern Canadian Premiers conference.  Additionally, Tufts is a founding member of the Chicago Climate Exchange (CCX) and has annual emission reductions obligations related to this program.

In order to meet the requirements of these agreements, it is necessary for Tufts to maintain an inventory of its greenhouse gas emissions.  This inventory is maintained and updated annually by the Tufts Climate Initiative (TCI); the data for the inventory is provided by university sources such as the energy manager and the Tufts Fact Book.  

Table 1.1 provides a snapshot of the university’s emissions for fiscal year 2005 (TCI also maintains a record of calendar year data to meet the compliance needs of CCX).  These values represent the university’s emissions in metric tons carbon equivalent (MTCE).  The two charts show the university’s emissions by campus and by source.
	Tufts University 2005 Emissions (MTCE)

	Electricity
	Heating
	Transportation
	Agriculture
	Emissions Credits
	Total

	10,489
	13,679
	863
	73
	-851
	24,252
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Tufts University Emissions 
Tufts’ emissions come from a variety of sources and are generated for a variety of purposes.  The main sources of emissions for the university are electricity usage and heating.  The university also has relatively minor emissions from transportation and agriculture and receives emissions credits towards some of its greenhouse gas emissions. 
· The university’s heating emissions are mostly direct emissions as steam is produced on the Medford/Somerville and Grafton campuses to heat the buildings.  
· #2 fuel oil and propane are also used in limited amounts on these campuses.
· Heating in Boston is provided by steam, which is purchased by the university from an outside vendor.  TCI has opted to include it in this inventory since the steam is generated on Tufts’ behalf.
· The university purchases its electricity from off-site, so these emissions are considered to be indirect.  
· Transportation emissions come mainly from private vehicles driven to the university as well as from university-owned vehicles.  
· Agricultural emissions are related to the farm animals that are part of the herd maintained by the veterinary school.  

· The university receives emissions credits through a partnership with International Paper that offsets a portion of the university’s emissions through the Chicago Climate Exchange. (Note:  When reporting to the Chicago Climate Exchange, Tufts includes fuels burned and electricity purchased, but not purchased steam, transportation, or agricultural emissions.) 

	Tufts University Energy Usage and Emissions 1998-2005

	Year
	Electricity (kWh)
	Natural Gas   (CCF)
	#6 Fuel Oil (gal.)
	#2 Fuel Oil (gal.)
	Prop-ane (gal.)
	Steam (Mlb.)
	Gasoline Commute (gal.)
	Carbon Credits (MTCE)
	Total Emissions (MTCE)

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	1998
	55,564,282
	861,997
	676,893
	450,240
	13,346
	56,048
	243,309
	0
	17,082

	1999
	54,795,416
	852,112
	676,893
	450,240
	13,346
	47,817
	260,533
	0
	16,458

	2000
	56,327,310
	1,211,924
	745,735
	169,796
	30,146
	51,133
	257,382
	0
	16,849

	2001
	57,886,654
	1,248,018
	788,763
	200,657
	46,079
	57,714
	296,441
	0
	18,486

	2002
	56,803,859
	1,079,866
	679,646
	178,043
	39,519
	52,117
	297,911
	0
	17,028

	2003
	57,625,776
	1,347,378
	888,491
	153,690
	60,730
	62,902
	300,639
	-425
	20,073

	2004
	64,553,847
	1,071,641
	836,588
	174,237
	50,483
	106,948
	311,935
	-568
	24,035

	2005
	66,242,626
	1,118,491
	821,799
	183,757
	68,136
	106,176
	294,037
	-851
	24,252
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Tufts has three campuses in Massachusetts (and a fourth in France).  These campus results are shown below.   It is worth noting the following about all three campuses: 

· When the number of buildings increases, so do the emissions.

· When these buildings are energy intensive (such as a lab building) carbon intensity and total emissions increase.

· The fuel mix of purchased steam or electricity has large implications for the university’s total emissions.
Boston Campus
Overall university emissions grew substantially in FY04 and FY05 compared to past years.  This growth can mostly be attributed to FY04 being the first full year of energy data for the Jaharis building, a major new biomedical and nutrition science research center on the Boston campus.  Table 1.3 shows the Boston campus’s energy use since 1998.  During that time, square footage of buildings stayed relatively constant until the addition of the Jaharis building, which added approximately 180,000 square feet to the slightly more than 900,000 square foot campus.
	Tufts University Boston Campus  Energy Usage and Emissions 1998-2005

	Year
	Electricity (kWh)
	Natural Gas (CCF)
	Steam (Mlb)
	Carbon Emissions (MTCE)
	Emissions per 1,000 Sq Ft

	1998
	20,227,976
	43,514
	56,048
	6,613
	7.29

	1999
	19,459,110
	33,629
	47,817
	5,947
	6.55

	2000
	17,575,579
	35,691
	51,133
	5,859
	6.45

	2001
	18,108,094
	36,777
	57,714
	6,957
	7.6

	2002
	16,760,033
	29,990
	52,117
	6,122
	5.21

	2003
	17,382,632
	44,499
	62,902
	7,846
	6.67

	2004
	23,530,227
	39,786
	106,948
	12,332
	10.49

	2005
	24,410,044
	38,740
	106,176
	12,671
	10.78
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As Table 1.2 and the accompanying graphs illustrate, the addition of the Jaharis building coincided with a significant increase in electricity usage and nearly doubled steam use on the Boston campus.  Other factors such as changes in other buildings’ use or a warmer or colder than average heating season (2002 was particularly warm) may also be factors.  Additionally, the emissions due to steam change annually depending on the fuel mix of the university’s steam provider. 
Medford/Somerville Campus
On the Medford/Somerville campus, where electrical efficiency upgrades have been underway for more than a decade, electricity usage continued to grow slowly, registering a slight 1.44% increase from FY04.  Without efficiency improvements, it is expected electricity growth would have been 3% or more annually.  Natural gas and #6 fuel oil usage both continued to fall from the record levels of FY03.  Compared to historical levels, this usage is approximately average.  In 2002, natural gas and #6 fuel oil usage dropped substantially due to the warm winter. 
	Tufts University Medford Campus  Energy Usage and Emissions 1998-2005

	Year
	Electricity (kWh)
	Natural Gas (CCF)
	#6 Fuel Oil (gal)
	#2 Fuel Oil (gal)
	Carbon Emissions (MTCE)
	Emissions per 1,000 Sq Ft

	1998
	29,584,987
	704,470
	676,893
	337,250
	9,040
	3.54

	1999
	29,584,987
	704,470
	676,893
	337,250
	9,045
	3.54

	2000
	32,735,472
	1,039,146
	745,735
	93,266
	9,528
	3.59

	2001
	33,130,164
	1,009,265
	788,763
	104,271
	9,723
	3.46

	2002
	33,519,986
	874,579
	679,646
	102,901
	9,223
	3.2

	2003
	33,414,807
	1,094,899
	888,491
	56,580
	10,665
	3.7

	2004
	34,005,410
	911,166
	836,588
	81,305
	10,408
	3.61

	2005
	34,496,362
	895,590
	821,799
	69,128
	10,328
	3.58


On this campus, there are a number of findings:

· Building square footage grew by 13% between 1998 and 2005.

· Electricity usage grew by 16.6% during the same time.  
· Aggressive energy efficiency efforts have dramatically reduced the growth of electricity related emissions. 
· Had the university not embarked on these efforts, electricity usage would have grown substantially more than the growth measured here.
· Emissions intensity, as measured by emissions per square foot, has stayed relatively stable over time, but there has been some variability mainly due to weather-related heating needs.

Grafton Campus
At the veterinary school on the Grafton campus, electricity usage has slowly been climbing for years.  Since 2000, electricity usage has increased by 21.9%.  The usage of weather-related fuels (natural gas, #2 fuel oil, and propane) has varied greatly during that time.  Table 1.4 shows the campus usage.

	Tufts University Grafton Campus  Energy Usage and Emissions 1998-2005

	Year
	Electricity (kWh)
	Natural Gas (CCF)
	#2 Fuel Oil (gal)
	Propane (gal)
	Carbon Emissions (MTCE)
	Emissions per 1,000 Square Feet

	2000
	6,016,259
	137,087
	76,530
	30,146
	1,385
	3.33

	2001
	6,648,396
	201,976
	96,386
	46,079
	1,731
	3.93

	2002
	6,523,840
	175,297
	75,142
	39,519
	1,606
	4.14

	2003
	6,828,337
	207,980
	97,110
	60,730
	1,912
	4.92

	2004
	7,018,210
	120,689
	92,932
	50,483
	1,790
	4.61

	2005
	7,336,220
	184,161
	114,629
	68,136
	2,031
	5.23



Conclusions
These numbers show that Tufts has made strides towards the goals the university has set for itself, but there is still a ways to go before emissions are reined in and ultimately reduced to sustainable levels.  

Energy use at the university is a complicated matter and is heavily dependent on factors such as growth, the electricity mix of the grid, and weather.  Because much of the university’s emissions depend on weather, a particularly cold winter can make the university’s emissions increase significantly.  Likewise, a warm winter reduces emissions, yet this doesn’t reflect any permanent action.  Additionally, Tufts electricity reflects the mix of the New England power grid and emissions will increase or decrease depending on what fuels are used to produce electricity.  When considering the emissions of any university, these factors must be taken into account to have an accurate understanding of emissions performance. These factors are important to keep in mind when attempting to compare the emissions of different universities.
The university has completed numerous fuel-switching projects over the past few years that also have climate benefits and have reduced emissions growth from what it would have been otherwise.  Typically these projects mean a switch from #2 fuel oil to natural gas.

It should also be noted that there are several factors of the inventory that must be considered because they have an impact, albeit small, on overall emissions.  
· The distances employees travel to campus is estimated based on their zip codes, but likely does not reflect actual distances traveled.  
· Additionally, student commuters are not included; Tufts has a limited number of student commuters but this is a component of university emissions.  
· The inventory does not include emissions from either nitrous oxide or fluorocarbons, both of which are present in limited quantities at the university and have significant global warming properties.  
· The emissions due to steam generation for the Boston campus are estimated because precise emissions figures are not available (steam is provided by Trigen Corporation).

Contacts

If you have questions or comments about the work of the Tufts Climate Initiative, you may contact TCI at:

Tufts Climate Initiative
Miller Hall

210 Packard Ave.

Tufts University

Medford MA 02155

Phone: 617.627.5517

Fax: 617.627.6645

Email: tci@tufts.edu
Tufts University and the Tufts Climate Initiative reserve all rights to this information and request that you contact TCI via email for permission before including this information in any reports or analysis.  
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