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Carbon Offset
•Methodology
1. Definition of Local
First of all, I decided to figure out the meaning of local. Most of the universities in America 
try to create local carbon offsets programs, but I wondered if a definition gap existed among 
universities. If there is the gap, I have to characterize local to make it relevant to us at 
Western Michigan University (WMU) and others. 

Hye (Helen) Lee in her document, “Cross-Border Carbon Footprints: University Study 
Abroad and Carbon Offsetting Program,” defines local as follows: “Local projects are those 
designed and executed on the home campus and nearby communities, and offer the 
opportunity to have a carbon reduction effect in our backyard.”1 This article is trying to 
define local, but it does not clearly and unambiguously define “nearby communities” and “in 
our backyard.” In an effort to add some clarity, I picked eight higher education institutes 
(Duke University, Maine’s Unity College, Green Mountain College, Yale University, Brown 
University, Whitman College, Ohio University, and Temple University), which have executed 
or are planning to execute local carbon offsets, and figured out the address of each university 
and each project. Then, I calculated the distance between the two places with Google maps. 
Finally, I checked whether the address of the university and the project is in the same city/
town or not. 
 
2. Creating Local Emission Credits
In this section, I tried to estimate how much it would costs to offset all the cost of the 
Greenhouse Gas (GHG) emissions from WMU; 123,549 tons -Carbon Dioxide (CO2) during 
2008-2009 (Appendix 2).2  

First, I researched case studies in five higher education institutions (Yale University, College 
of William & Mary, Ohio University, Brown University, and Duke University). This is 
because I wanted to know what kind of projects are created or planned at other institutes. I 
also wanted to know what kind of project are the easiest to initiate. 

Second, from the research above, I decided to explore an energy efficiency project. By 
reference to the methodology of the Voluntary Carbon Standard (VCS)3 regarding energy 
efficiency, I tried to figure out the amout of CO2 reduction by the project. According to the 
methodology, the emission reduction shall be calculated as follows:
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1 Cross-Border Carbon Footprints: University Study Abroad and Carbon Offsetting Program, p. 7

2 2008-2009 GHG Inventory 

3 Approved VCS Methodology VM0008 Version 1.0



Where:Where:Where:

Edem, pre, k = Electricity demand of Appliance type k before the                                                        
replacement takes place

Edem, post,k = Electricity demand of Appliance type k after the replacement 

hk = Annual working hours of the Appliance type k

Corrk = Correction factor for failed operation of each Appliance type k

ak = Number of Appliances of each Appliance type k

K = Number of Appliance types

k = Appliance type

Table 1: Equation of Emission Reduction1

In my research, I calculated the emission reduction by assuming the appliance type before 
and after, annual working hours, and number of appliances (see Table 2).  After I calculated 
the emission reduction, I divided WMU CO2 emission by it to know the number of 
households, which WMU has to support. In this calculation, I did not consider the Correction 
Factor, the Leakage, and the cost to change the old bulbs to new bulbs.

In addition to the strategy above, I tried to find alternative. Finally, I found a methodology for 
renewable energy; Green-e Climate.2 By using their methodology, we can create emission 
credits from Solar Photovoltaics (PV), Wind Power and so forth. Unfortunately, I could not 
explore the methodology in detail due to lack of time. Therefore, I just introduce this 
methodology here. I will leave follow up to a future researcher. I would like to emphasize, 
however, that there are many ways to create emission credits in our community.
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1 Approved VCS Methodology VM0008 Version 1.0, p. 29

2 Green-e, http://www.green-e.org/

http://www.green-e.org/
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Appliance type (Before)

Appliance type (After)

Annual working hours

Number of appliances

Electricity Emission Factor           
(kg-CO2)

TCP 28918 18W $6.79

EVOLUX 13W $50

3~17

3~10

0.5925 metric kg CO2/kWh

               Table 2: Each Number of Appliance Type (Before1 & After2), Annual Working 
Hours, Number of Appliance, and Electricity Emission Factor.3  

3. Purchasing Local Emission Credits
I tried to find providers, which sell emission credits from Kalamazoo, using Google, but  I 
could not find any providers. However, I found two providers, which deal with emission 
credits from Michigan, so I evaluated these providers, using the same methodology as I used 
when I evaluated providers for Non-Local Emission Credits.

4. Creating Non-Local Emission Credits
I did not research this section at all. This is because I thought there is no advantage in 
creating emission credits in non-local area. The reason why creating local credits is worth 
doing is that it can activate the economy around the area or strengthen the connection with 
the community.4 If we execute the same project, a local project has more benefit than a non-
local project. Therefore, I concluded that I do not have to think about creating Non-Local 
Emission Credits since we should choose local projects if it is the same cost.  

5. Purchasing Non-Local Emission Credits
To research this section, I started looking at some guidelines regarding carbon offsets 
providers for consumers, and I found three materials; “Purchasing Carbon Offset,” by the 
David Suzuki Foundation and the Pembina Institute; “A Consumer’s Guide to Retail Carbon 
Offset Providers,” by the Clean Cool Air Planet; and “Responsible Purchasing Guide Carbon 
Offset,” by the Carbonfund.org and the Responsible Purchasing Network (RPN). The content 
and evaluations of these materials follows:
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1 http://www.amazon.com/TCP-28918-SPRINGLAMP-Compact-Fluorescent/dp/B002CYRRTY

2 EVOLUX, (http://www.earthled.com/evolux-led-light-bulb.html)

3 Carbonfund.org,
(http://www.carbonfund.org/site/pages/carbon_calculators/category/Assumptions)

4 Cross-Border Carbon Footprints: University Study Abroad and Carbon Offsetting Program, p. 7

http://www.amazon.com/TCP-28918-SPRINGLAMP-Compact-Fluorescent/dp/B002CYRRTY
http://www.amazon.com/TCP-28918-SPRINGLAMP-Compact-Fluorescent/dp/B002CYRRTY
http://www.earthled.com/evolux-led-light-bulb.html
http://www.earthled.com/evolux-led-light-bulb.html
http://www.carbonfund.org/site/pages/carbon_calculators/category/Assumptions
http://www.carbonfund.org/site/pages/carbon_calculators/category/Assumptions


Purchasing Carbon Offset

A Consumer’s Guide to 
Retail Carbon Offset 

Providers

Responsible Purchasing 
Guide Carbon Offset

This is the most detailed and clearest article of the three. It 
mentions the evaluation of 20 providers and  how to 
evaluate. It is so clear that I referenced the way of 
evaluation. However, the research is basically for providers 
in Canada (2 out of 20 providers are in America). 

This material mainly evaluates providers in America. It 
explains Additionality very well, and it was easy for me to 
understand the idea. However, the explanation of the 
evaluation method does not go far.

This material mentions the process of carbon offsets, but it 
does not evaluate providers at all.

Table 3: The Contents and Evaluations of Guidelines

 There are two reasons why I referenced these articles: 1) I did not want to evaluate 
subjectively, 2) I wanted to learn what points I should consider when evaluating. 

After reading these materials, I realized some points. First, there is no material, which covers 
what I want to do. In my research, I decided to evaluate providers in America. This is because 
there are lots of providers all over the world, and I cannot research all of them. Also I thought 
it will contribute to the American economy if we offset by a provider in America. Second, my 
research will be inferior to the materials above because I evaluated only using information 
from the web site of each provider. On the other hand, I felt this cannot be completely 
negative because WMU can use only web site information when they choose a provider. 

Now, I will explain how to evaluate providers. I picked seven by reference to the chart in “A 
Consumer’s Guide to Retail Carbon Offset Providers.”1 I chose providers preferentially when 
the each of the three documents see them as reputable providers. At last, I decided to evaluate 
the seven providers as follows: Carbon Fund, Climate Trust, Climate Save, Terra Pass, Native 
Energy, Sustainable Travel International, and Atmosclear. 

I developed criteria by reference to “Purchasing Carbon Offset.” There are three criteria for 
evaluating the providers: Standard, Public Education, and Provider Transparency. 

Standard
This criterion is the most important of all. This is because Standard assures Additionality, 
which is the most important idea in carbon offsets. Therefore, I applied the highest score here 
when evaluating. 
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1 A Consumer’s Guide to Retail Carbon Offset Providers (Clean Cool Air Planet), p. 38



According to “Purchasing Carbon Offset,” to be additional, “it is essential that the reductions 
aren’t simply reductions that would have happened in the ‘business as usual’ scenario - 
otherwise, the offset has no net climate benefit.”1

There are a lot of standards all over the world. In my research, I decided to evaluate standards 
as follows by reference to three materials and American College & University Presidents’ 
Climate Commitment Protocol (ACUPCC Protocol).2

Standard
Clean 

Development 
Mechanism 

(CDM)

Gold 
Standard 

(GS)

Voluntary Carbon 
Standard (VCS)/ 

Green-e/ California 
Climate Action Reserve 

(CAR)

Chicago 
Climate 

Exchange 
(CCX)

Other No-
Standard

Rank A

Points 25

B+ B B- C D

23 20 17 15 0

Table 4: Evaluation of Standards

The reason why CDM has the highest score is that it is said CDM has the most credible 
Standard in ACUPCC Protocol3 and “Purchasing Carbon Offset.” GS is a complementary 
standard to CDM, and I could see GS has somewhat less creditability than CDM in ACUPCC 
Protocol. This is why I put a lower score to GS, compared with CDM. VCS, Green-e, and 
CAR have advantages and disadvantages, and I put a lower score than CDM and GS. This is 
because CDM and GS got the highest score, and VCS got mid-range score in “Purchasing 
Carbon Offset.”4 CCX is criticized by ACUPCC Protocol because of the cheap credit and its 
system.5 Therefore, CCX is lower than other Standards, which I explained. Standards, which 
are not explained in AUCPCC Protocol, apply to “other.” This means some Standards can get 
a higher score if the material is improved and mentions the standards. If a provider does not 
mention Standards at all, I give it “0.”

Public Education
In this section, I evaluated how easy it is for consumers to understand the system of carbon 
offsets on each providers’ web sites. This is because I thought I wanted to evaluate the 
accountability of the idea of carbon offsets and attitudes of the providers for consumers. 
When I made this section, I referenced “Purchasing Carbon Offset.”

There are eight endpoints as follows: what a greenhouse gas is; what causes greenhouse gas 
emission; what climate change is; what carbon offsets is; what makes a high quality carbon 
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1 Purchasing Carbon Offset (David Suzuki Foundation and the Pembina Institute), p. 29

2 Investing in Carbon Offsets: Guidelines for ACUPCC Institutions November 2008 v1.0

3 ibid, p. 26

4 Purchasing Carbon Offset (David Suzuki Foundation and the Pembina Institute), p. 45

5 Investing in Carbon Offsets: Guidelines for ACUPCC Institutions November 2008 v1.0, p. 31



offsets (Additionality); importance of reducing emission; importance of reducing emission 
before carbon offsets; and examples of reduction opportunities. I put 2 points on each 
endpoint, and the maximum score of this section is 16. 

Provider Transparency
This section measures the providers’ transparencies regarding their emission credits and 
themselves. It consistes of eight endpoints: emission reduction of each project; technologies 
used; project location; name of validator; percentage of revenue going to projects; year; 
actual performance; and award. I gave 3 points for each endpoint except percentage of 
revenue going to projects, actual performance, and award. I gave 2 point for these three. 

I use the word “element” when I describe each criterion. Elements 1-6 are about projects. 
Element 1 evaluates whether a provider mentions the amount of CO2 reduction per year or in 
a certain term. Element 2 evaluates whether a provider explains the technology used for the 
project. I did not expect details of the technology, but I checked to see if providers at least 
mentioned the technology, used for the project. Element 3 evaluates whether a provider 
shows the project location. If the project is executed in multiple areas, I listed this on the 
chart.1 Element 4 evaluates whether a provider shows the validator of each project to 
consumers. The role of validator is very important because they assure Additionality. Even if 
a provider does not mention the validator, the project gets verified if it has a Standard. 
However, showing the validator is still important. Element 5 evaluates whether a provider 
mentions the Standard, which is used for each project. Element 6 evaluates whether a 
provider shows the date when the project started. 

Elements 7-9 are the evaluation of a provider itself. Element 7 evaluates whether a provider 
reveals how much revenue it gets from the project. Element 8 evaluates whether a provider 
shows the past record to consumers. Showing the past record can make clear what kind of 
companies/organizations have bought emission credits from the provider, or what kind of 
projects the provider did before. Element 9 evaluates whether a provider received any awards 
from other companies/organizations. 

The reason why there is a point difference between elements 1-6 and elements 7-9 is that I 
focused on the transparency of emission credits. Elements 7-9 are, as I mentioned, about the 
provider, and they are less significant in my framework than elements 1-6.
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1 For the full Excel spreadsheet on which these calculation are based. See “Intern Chart” in Yusuke 
folder of the dropbox.



•Content of Research
1. Definition of Local

University Distance Same city/town or not

Duke University About 111 miles No

Maline’s Unity College 35.6 miles No

Green Mountain College 35.3 miles No

Yale University 0 Yes

Brown University 0 Yes

Whitman College 5.7 miles Yes

Ohio University 0 Yes

Temple University 3.2 miles Yes

Table 7: Definitions of local in Each University

As you can see in Table 1, there is a difference in the definition among higher education 
institutions. For instance, Duke University considers their project local even though the 
distance is approximately 111 miles. On the other hand, Yale University sees their project as 
local because they do the project in the same community. 

In my research, 62.5% of universities executed or are planning to execute their carbon offsets 
in same cities/towns. Therefore, I define local as same city/town, and it is going to be 
Kalamazoo for WMU. 

2. Creating Local Emission Credits
The highest reduction in the assumption is 0.18 tons-CO2 per year with 10 bulbs and 17 hours 
usage per day. WMU emits 123,549 tons-CO2 (2008-2009), and I can say approximately 
686,383 households when I divided the emission by 0.18.1 This means if WMU helps 
introducing energy efficiency bulbs to 686,383 households in Kalamazoo, they can offset 
their emission. However, the number of households in Kalamazoo is 30,795, and we cannot 
carry out the project locally.2 Therefore, the key point will be that we cannot achieve a carbon 
neutrality with such a project even if we try to develop the highest estimates of usage. 

3. Purchasing Local Emission Credits
I put the evaluation sheet below (see Table 9). Delta Institute got a low score in Standard 
because they have only CCX in the section. On the other hand, they got a high score in Public 
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1 Appendix 2, 2008-2009 GHG Inventory

2 CLR search.com, http://www.clrsearch.com/Kalamazoo_Demographics/MI/?compare=kalamazoo

http://www.clrsearch.com/Kalamazoo_Demographics/MI/?compare=kalamazoo
http://www.clrsearch.com/Kalamazoo_Demographics/MI/?compare=kalamazoo


Education. This provider has emission credits from Michigan, so if WMU wants to 
contributes to the economy in Michigan, this provider can be an option. 

Carbon Credit Environmental Service is another provider, which is located in Michigan and 
has a emission credit from Michigan. There was a web site four months ago, but I could not 
recently access it. Hence, this provider may be closed. 

Provider
Profit/ 
Non-
Profit

Standard 
(25)

Public 
Education 

(16)

Provider 
Transparency 

(24)

Total      
(65) Cost    

(per tons)

Delta Institute Profit 17 12 14 43 ?

Carbon Credit 
Environmental 
Service

N/A 15 0 9 24 $105

Table 9: Evaluation of Providers in Michigan

4. Purchasing Non-Local EmissionCredits
Standard
Most of the providers use “B” rank standards such as VCS. On the other hand, just one 
provider sells CDM and GS. The projects of CDM and GS are located outside of U.S., so 
some companies have policies that they sell domestic emission credits, and they cannot sell 
CDM and GS even if they want to sell them. 

Public Education
Surprisingly, only 1 out of 7 providers explains all the basic knowledge of carbon offsets to 
consumers. The other providers do not explain them at all or partly explain, and I thought 
they do not achieve their accountabilities of their business. 

Also, 5 out of 7 providers mentions the importance of Additionality, and we can see how 
important it is in carbon offsets.

Moreover, 2 out of 7 providers mention the importance of CO2 reduction before carbon 
offsets, but most of the providers show the importance of CO2 reduction and the examples to 
consumers. 

Provider Transparency
All providers mention most of the elements 1-6. I think this is because the information of the 
projects is required when they explain the emission credits. On the other hand, some 
providers got good scores in elements 7-9, but some did not. 
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General Comment
I calculated points using the methodologies, which I explained, and I got the result of total 
points of each provider (see table 10, and see Appendix 3 because there are premises in this 
calculation). Sustainable Travel International got the highest score, and Climate Trust got the 
lowest score. The differences between these providers are Standard and Public Education. 
Unfortunately, Climate Trust does not have Standards, which are mentioned by ACUPCC 
Protocol. Therefore, they cannot get better score in Standard compared with other providers. 
Also, they does not have enough explanation to consumers in Public Education. Not only this 
provider, but also 5 out of 7 providers do not explain the basic knowledge of carbon offsets in 
their web sites very much, and they got under 8 points. 

In Provider Transparency, all providers did not get over 20 points due to lack of information. 
Most of the providers do not mention their validator. Validators have an important role in 
carbon offsets because they verify the Standards and assure the standards’ Additionalities. 

Neither profit nor non-profit providers have the accountability regarding their products for 
consumers, so this has to be improved as soon as possible. 

I put other rankings, whose ratios changed to 1:1:1, 2:1:1.5 and 3:1:2; Standard : Public 
Education : Provider Transparency. This is because I wanted to examine the stability of the 
evaluation by changing the ratio. The reason why I emphasize Standard is that it includes the 
most important idea, Additionality. As a result, the rankings almost do not change. This 
demonstrates that the ranking is stable. 

Comment for each provider
a. Sustainable Travel International
This provider has high level Standards, and it became the decisive factor of the highest rank. 
However, I could not decide whether the emission credit is Renewable Energy Certificates 
(RECs) or real emission credit (http://www.b-e-f.org/business/products/recs/). I saw it as 
RECs, and I did not evaluate at all. They do not mention validators and emission reduction of 
each project, so I felt it is not enough. Also they do not have emission credits from U.S. 
Therefore, if WMU wants to contribute to U.S. economy, they should not choose this 
provider.

b. Native Energy
This provider explains the mechanism of carbon offsets in detail. As you see in Table 9, they 
got the highest score in Public Education. The cost of emission credits is not so high even 
though they are a profit provider. On the other hand, they do not mention their validators very 
much. 

c. Terra Pass
This provider explains the details of emission credits very much, for example, the effect of 
each project, the reason why each project has Additionality and so forth. Therefore, they got 
the highest score in Provider Transparency; 19.4. In contrast, they do not have enough 
explanation for Public Education.
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d. Carbon Fund
This provider has a variety of emission credits, and sells them for just $10/tons -CO2, which 
is the most reasonable of all. However, most of their emission credits are CCX, and they 
made the provider low point. Also, they do not have enough explanation for Public 
Education. 
 
e. Atmosclear
This provider has good emission credits, but the other elements are not enough. Moreover, 
although I tried to figure out the cost of emission credits, I could not open the page. This has 
to be improved soon, or it makes low credibility. 

f. Climate Save
This provider only has an emission credit, so they can get high score in Standard. However, 
the other elements are not enough, and I felt they have to be improved.

g. Climate Trust
This provider has many emission credits, but the Standard is not good. They use Oregon 
Standard, and it is not mentioned in ACUPCC Protocol, and it makes their score low. 
However, if the protocol mentions the standard in the future, the provider can get more score 
in Standard. On the other hand, they do not give enough information in Public Education, and 
they got only 4 points, which is the lowest score of all providers. 
 

Provider
Profit/ 
Non-
Profit

Standard 
(25)

Public 
Education 

(16)

Provider 
Transparency 

(24)

Total      
(65) Cost    

(per ton)

Sustainable 
Travel 
International

Non-
Profit 22.3 12 17.8 52.1 $25.35

Native 
Energy Profit 20 14 17 51 $14

Terra Pass Profit 20 8 19.4 47.4 $13.11

Carbon Fund Non-
Profit 17.1 8 18.6 43.7 $10

Atmosclear Profit 20 8 10.5 38.5 ?

Climate Save Non-
Profit 20 6 12 38 $21

Climate 
Trust

Non-
Profit 15.5 4 14.3 33.8 ?

Table 10: Evaluation of Providers in U.S.1
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1 For the full Excel spreadsheet on which these calculation are based. See “Intern Chart” in Yusuke 
folder of the dropbox. 



•Recommendation 
Each type of credit has advantages and disadvantages. If WMU were to purchase non-local 
emission credits and achieves carbon neutrality, it costs at least $1,235,490 each year.1 With 
this scenario they would not have to spend time on the project management. If WMU pursues 
the local carbon offsets to local emission credit approach, they can leverage their investments 
by improving the quality of life in the wider community whre they are situated. On the other 
hand, creating local emission credits has risks and uncertainties. WMU will have to spend 
much more time on carbon offsets research and management. 

The energy efficiency project, which I mentioned, has a low risk compared with other 
projects like a methane capture project because there is the fact that 4 out of 5 universities are 
trying to create local emission credits with energy efficiency. It is true that the project cannot 
be achieved only in Kalamazoo, but we can develop it with other local projects at the same 
time.  By mixing emission credits, WMU could diversify the risks of carbon offsets. 

Carbon offsets is a low priority, but we should start to discuss how to create carbon offsets as 
soon as possible because it is unlikely that we can achieve carbon neutral through meaningful 
conservation and renewable energy alone.

Carbon Sequestration 
(Summary of Annual Carbon Sequestration from Two of WMU’s Natural Areas; 
Kleinstuyk Preserve and Asylum Lake Preserve)

•Methodology
First of all, I started by contacting Cari DeLong, who is a National Areas Manager in 
Landscape Service Department. She gave me some documents regarding Kleinstuck Preserve 
and Asylum Lake Preserve. By reference to these articles, I calculated the amount of carbon 
sequestration in the two areas. I referenced “2006 IPCC Guidelines for National Greenhouse 
Gas Inventories.”2 The equation to calculate the annual amount of carbon sequestration is as 
follows:3
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1 Table 10, Carbon Fund

2 2006 IPCC Guidelines for National Greenhouse Gas Inventories, 
http://www.ipcc-nggip.iges.or.jp/public/2006gl/index.html

3 2006 IPCC Guidelines for National Greenhouse Gas Inventories, Chapter 2, p. 2.9

http://www.ipcc-nggip.iges.or.jp/public/2006gl/index.html
http://www.ipcc-nggip.iges.or.jp/public/2006gl/index.html


Where:
∆C = annual carbon stock change in the pool, tonnes C yr-1

∆CG = annual gain of carbon, tonnes C yr-1

∆CL = annual loss of carbon, tonnes C yr-1

Table 5: Equation of Carbon Sequestration

In my study, I did not research the annual loss of carbon because I did not have time to 
research and the Landscape Service Department does not have enough data to calculate the 
carbon loss. Moreover, I calculated the carbon sequestration just in forest areas of the 
preserves. Kleinstuck Preserve has a marsh area, and Asylum Lake Preserve  has a grassland, 
a marsh, and two lakes. However, I did not calculate the amount of carbon in these area due 
to lack of my time to research. Therefore, I will explain the annual carbon gain in the forest 
areas of two preserves. To calculate the annual increase in biomass carbon stocks, I used a 
equation as follows:1

Where:Where:Where:

∆CG = annual increase in biomass carbon stocks due to biomass growth 
in land remaining in the same land-use category vegetation type 
and climatic zone, tonnes C yr-1 

A = area of land remaining in the same land-use category, ha

GTOTAL = mean annual biomass growth, tonnes d.m. ha-1 yr-1

i = ecological zone (i=1 to n)

j = climate domain (j= 1 to n)

CF = carbon fraction of dry matter, tonne C (tonne d.m.)-1

 Table 6: Equation of the Annual Increase Biomass Carbon Stocks
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I calculated the equation above with the default numbers, which are described in “2006 IPCC 
Guidelines for National Greenhouse Gas Inventories.”1 Finally, I multiplied the number by 
44/12 to convert Carbon (C) into CO2.2 

•Content of Research
I calculated the amount of CO2 in Kleinstuck Preserve and Asylum Lake Preserve using the 
equation, which I explained above. The result is as follows (see Appendix 4):

Kleinstuck 
Preserve Zone 1-8 Zone 9-13 Zone 14 Zone 15 Total

The Amount 
of CO2   

(tons-CO2)
92.85 16.78 7.25 17.27 134.16

Asylum 
Lake 

Preserve
Forest 1 Forest 2 Savanna 1 Savanna 2 Total

The Amount 
of CO2  

(tons-CO2)
318.24 117.03 14.71 22.07 472.07

Table 11: The Amount of CO2 Sequestration in Kleinstuck Preserve and Asylum Lake 
Preserve3

The total amount of CO2 sank in the two areas is 606.23 tons-CO2 per year. To make sure the 
number of my calculation is correct or not compared with the general number, I referenced 
U.S. Environmental Protection Agency’s (EPA) web site.4 In the web site, it said “roughly 
one metric ton of carbon per acre per year.” I can get 3.66 tons -CO2 per acre per year by 
multiplying 44/12 to the number. In my research, the I can get 3.22 tons -CO2 per acre per 
year in Kleinstuck and 3.39 tons -CO2 per acre per year in Asylum Lake. I can conclude my 
research has reliability.

•Recommendation
I only estimated the annual amount of CO2 in forest areas of Kleinstuck Preserve and Asylum 
Lake Preserve because of lack of time and data. I guess it will be around 1,000 tons-CO2 per 
year even if I calculate CO2 of the rest of the areas. This means the carbon sequestration 
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1 2006 IPCC Guidelines for National Greenhouse Gas Inventories, Chapter 4, from p. 4.46

2 Carbon Dioxide Information Analysis Center, 
(http://cdiac.ornl.gov/trends/emis_mon/emis_mon_co2.html)

3 For the full Excel spreadsheet on which these calculation are based. See “Intern Chart” in Yusuke 
folder of the dropbox.

4 EPA, Carbon Sequestration in Agriculture and Forestry, 
(http://www.epa.gov/sequestration/faq.html)

http://cdiac.ornl.gov/trends/emis_mon/emis_mon_co2.html
http://cdiac.ornl.gov/trends/emis_mon/emis_mon_co2.html
http://www.epa.gov/sequestration/faq.html
http://www.epa.gov/sequestration/faq.html


cannot be a significant way to reduce GHG from WMU. In addition to this fact, we have to 
prove the carbon sequestration has Additionality if we offset our emission by using it.1

It is true that planting trees or keeping forests is very important for the environment. 
However, as long as we cannot subtract the carbon sequestration from the GHG, we have to 
think about other strategies to reduce GHG. 
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Reference 
Web Site: 
•A Consumer’s Guide to Retail Carbon Offset Providers
(http://www.cleanair-coolplanet.org/ConsumersGuidetoCarbonOffsets.pdf)
•ATMOSCLEAR
(http://www.atmosclear.org/)
•Brown University
(http://www.brown.edu/)
•Carbon Credit Environmental Service
(http://www.michiganbusiness.us/showcompany.php?id=21115)
•Carbonfund.org
(http://www.carbonfund.org/)
•Climate Save
(http://www.climatesave.com/)
•Climate Trust 
(http://www.climatetrust.org/)
•Cross-Border Carbon Footprints: University Study Abroad and Carbon Offsetting Programs
(http://www.aashe.org/files/resources/student-research/2009/
Carbon_Offsets_and_Study_Abroad%2007.01.pdf)
•Delta Institute
(http://www.delta-institute.org/)
•Duke University
(http://www.duke.edu/)
•Green-e
(http://www.green-e.org/)
•Green Mountain College
(http://greenmtn.edu/)
•Investing in Carbon Offsets: Guidelines for ACUPCC Institutions, November 2008 v1.0
(http://www2.presidentsclimatecommitment.org/documents/
CarbonOffsetsGuidelines_v1.0.pdf)
•Maine’s Unity College
(http://www.unity.edu/)
•Native Energy
(http://www.nativeenergy.com/)
•Ohio University
(http://www.ohio.edu/)
•Purchasing Carbon Offsets: A Guide for Canadian Consumers, Businesses, and 
Organizations
(http://www.davidsuzuki.org/publications/resources/2009/purchasing-carbon-offsets/)
•Responsible Purchasing Guide Carbon Offset
(http://www.responsiblepurchasing.org/purchasing_guides/carbon_offsets/
purchasing_guide.pdf)
•Sustainable Travel International
(http://www.sustainabletravelinternational.org/)
•Temple University
(http://www.temple.edu/)
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•Terra Pass
(http://www.terrapass.com/)
•TUV Rheinland Japan Ltd.
(http://www.tuv.com/jp/japan/home_4.jsp)
•Voluntary Carbon Standard
(http://www.v-c-s.org/)
•Whitman College
(http://www.whitman.edu/content/)
•Yale University
(http://www.yale.edu/)
•2006 IPCC Guidelines for National Greenhouse Gas Inventories
(http://www.ipcc-nggip.iges.or.jp/public/2006gl/index.html)

E-mail:
•Cari DeLong, Natural Areas Manager Landscape Services Department, July 26 2011
•Dr. Manfred Brinkmann, CDM Program Manager TUV Rheinland Japan Ltd., July 11 2011
•Justin Elicker, Yale University, July 4 2011
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Appendices

Appendix 1 - Contact List

Name Phone Number E-mail

Yusuke Saito 269-672-6318 hiyusukejp@gmail.com

Cari DeLong 269-387-8568 cari.delong@which.edu

Dr. Manfred Brinkmann +81-45-470-1815 Brinkmann@jpn.tuv.com

Justin Elicker justine.licker@yale.edu

Dr. Carla Koretsky 269-387-5337 carla.koretsky@which.edu

Appendix 2 - 2008-2009 GHG Inventory 
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Appendix 3 - Premises of Providers Evaluation

Number Premise

1 I did not evaluate Reforestation and RECs because ACUPCC Protocol 
prohibits schools from offsetting with them.

2 Some standards, like Oregon Standard, are not mentioned in ACUPCC 
Protocol, and I evaluated them as “Other” in the evaluation. ACUPCC 
Protocol lists standards: Clean Development Mechanism (CDM); The 
Gold Standard (GS); Voluntary Carbon Standard (VCS); Green-e-Climate; 
Climate, Community, & Biodiversity Standards (CCBS); Chicago 
CLimate Exchange (CCX); Plan Vivo; Ver+; Voluntary Offset Standard 
(VOS); Social Carbon (CARE Brasil Social Carbon Fund); The Blue 
Registry; and California Climate Action Reserve (CAR).

3 If providers do not mention standards in their web sites, I put “Non” in the 
evaluation.

4 About “Year”, I evaluated when providers explain the date, which the 
projects started. For example, if they explain “this project started from... or 
since...,” I evaluated. Also, I evaluated when they mention like “this 
project mitigated the release of GHG between 2003 and 2007,” by 
considering the project started from 2003.

5 Some projects have multiple standards, and I evaluated the lowest standard 
in such cases.

6 I rounded off to one decimal places, and I evaluated by first decimal place. 

7 There was a difference meaning regarding RECs in some articles, for 
example, Native Energy’s web site and ACUPCC Protocol. I followed 
ACUPCC Protocol. 

8 If projects are divided into Current Project and Prior Project, I just 
evaluated the former. 
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Appendix 4 - Carbon Sequestration
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