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EXECUTIVE SUMMARY 

 

In 2013, Working 

Group 1 of the 

Intergovernmental 

Panel on Climate 

Change (IPCC) 

delivered 3 key 

messages from their 

findings:  1) the 

ǁĂƌŵŝŶŐ�ŽĨ�ƚŚĞ��ĂƌƚŚ͛Ɛ�ĐůŝŵĂƚĞ�ŝƐ�ƵŶĞƋƵŝǀŽĐĂů, 

2) human influence on the climate system is 

clear, and 3) continued greenhouse gas 

emissions will cause further climate change. 

These findings led the IPCC to conclude that 

limiting climate change will require substantial 

and sustained reductions in greenhouse gas 

emissions. 

 

What is Climate Change?  
 

Climate change is a global problem with 

national, regional and local implications. 

According to the National Climate Assessment 

(NCA) released this year, every region in the US 

will experience negative effects of climate 

change including more extreme weather 

events, water and food shortages, and the loss 

of biodiversity. Furthermore, the NCA points 

out that certain populations--such as children, 

the elderly, the sick and disabled, the poor and 

certain communities of color--are especially 

vulnerable to the impacts of climate change 

(USGRP, 2014). According to the National 

Oceanographic and Atmospheric Administration 

(NOAA), droughts, wildfires, and floods here in 

the U.S. have become more frequent, intense, 

and expensive in the past decade, and the 

Natural Resources Defense Council estimated  

 

 

that disasters cost the American economy more  

than $100 billion (or about $1,100 per taxpayer) 

in 2012 alone (NOAA, 2013) (NRDC, 2013).  

It is clear that 
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�^h>�͛Ɛ�ĐĂŵƉƵƐ�ƉŽƉƵůĂƚion of over 40,000 

students, faculty, and staff is equivalent to that 

of a small city. The infrastructure, 

transportation, and energy resources required 

to support the mission and activities of the 

University are significant and so are the 

greenhouse gas emissions from the operations 

and activities associated with our 322 acre 

campus.  Collectively, CSULB emits a total of 

60,000 metric tons of greenhouse gases (GHG) 

every year.   

This CAP recommends strategies for reducing 

these GHG emissions levels to achieve climate 

neutrality by 2030 
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SECTION 2: BACKGROUND INFORMATION  

 

Many people may be surprised to know that our basic scientific knowledge about climate change dates 

back more than 150 years (AIP, 2014)͘�dŚĂƚ͛s when scientists first discovered ƚŚĂƚ�ƚŚĞ��ĂƌƚŚ͛Ɛ�

atmosphere is what allows the planet to retain some of the ƐƵŶ͛Ɛ�ŚĞĂƚ, preventing it from simply 

reflecting off the surface and back into space. This phenomenon came to be known as the greenhouse 

effect. Not long after this was discovered, scientists started to speculate that humans may have the 

ƉŽƚĞŶƚŝĂů�ƚŽ�ĂĨĨĞĐƚ��ĂƌƚŚ͛Ɛ�ĐůŝŵĂƚĞ by increasing the concentration of certain gases in the atmosphere. 

Since then, our scientific understanding of global warming and its impact on the planet has evolved 

rapidly, particularly over the last 40 years͖�ŚŽǁĞǀĞƌ͕�ƚŚĞ�ƉƵďůŝĐ͛Ɛ�awareness of the issue has been 

somewhat limited until about the last decade. 

 

Global Warming 101 
 

dŚĞ��ĂƌƚŚ͛Ɛ�ĐůŝŵĂƚĞ�ŚĂƐ�ƵŶĚĞƌŐŽŶĞ�ŐƌĞĂƚ�ĐŚĂŶŐĞƐ�ŽǀĞƌ�ƚŚĞ�millennia. Until recently, these changes were 

solely a result of natural variations in the atmosphere. However, human activities over the last century 

have altered the composition of the atmosphere, causing global temperatures to increase at a much 

more rapid rate than that which would be expected to occur naturally.  

In order to understand the global warming phenomenon, it is important to first understand the 

greenhouse effect. In a greenhouse, internal temperatures exceed surrounding temperatures because 

its transparent windowpanes allo
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Figure 2.0: The Greenhouse Effect  

 

Source: US EPA [Public domain], via Wikimedia Commons 

The degree to which these ƐŽ�ĐĂůůĞĚ�͞greenhouse gases͟�contribute to global warming depends not only 

on the nature of the gases and their concentrations, but also on the length of time that they remain in 

the atmosphere. Some gases remain for short periods of time while others, such as CFCs, can last for 

hundreds of years.  Because of its large concentration, the gas that contributes most to the greenhouse 

effect is carbon dioxide (CO2), the main product of fossil fuel combustion. Methane and nitric oxides are 

also important, but to a lesser degree. Methane leaks into the air from coalmines and gas pipelines, and 

is produced by cattle, termites, wetlands, municipal waste dumps, and rice patties. Nitric oxides come 

primarily from fertilizers and animal waste and CFCs are widely used in fire extinguishers, refrigeration 

systems, and aerosol spray cans.  

Efforts to reduce atmospheric concentrations of all greenhouse gases are vital, but cutting CO2 
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the U.S. have become more frequent, intense, and 

expensive in the past decade, and the Natural 

Resources Defense Council estimated that disasters 

cost the American economy more than $100 billion (or 

about $1,100 per taxpayer) in 2012 alone (NOAA, 

2013)(NRDC, 2013). In 2013, an unprecedented one 

third of the U.S. population experienced temperatures 

of 100 degrees or more for at least 10 days (TFC, 

2013).  

The most recent report released by the National 

Climate Assessment (NCA) highlights the fact that 

every region in 
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moderates harm or exploits beneficial opportunities͟ (IPCC, 2007)
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policymakers to take action, and providing a roadmap to a sustainable future. Recognizing the unique 

role they play in the fight against climate change, a small group of educators established the American 

�ŽůůĞŐĞ�Θ�hŶŝǀĞƌƐŝƚǇ�WƌĞƐŝĚĞŶƚƐ͛��ůŝŵĂƚĞ��ŽŵŵŝƚŵĞŶƚ�;��hW��Ϳ in 2006. By becoming a signatory of the 
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SECTION 3: CURRICULUM, RESEARCH, and COMMUNITY ENGAGEMENT 
 

Within the mission and vision of CSULB we define our university to be a globally engaged public 

institution that prepares leaders for a changing world and equips our students with the skills and 

knowledge they need to tackle real world challenges.  It is our goal to ensure that by the time our 

students graduate, they have come to recognize themselves as global citizens with the ability to have a 

global impact. One of the greatest challenges we now face, and will continue to face for the foreseeable 

future, is how to mitigate and adapt to a world with a changing climate. Therefore, it is our responsibility 

to ensure that our students not only understand what climate change is, but are aware that each one of 

them plays a critical role in either exacerbating or mitigating its effects.   

aware that each one of aware that each one of future, is how to mitigate anto ensur e that our students  
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existing courses as well as identifying courses that already meet this objective. For a list of courses that 
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survey was the first step toward establishing a base-line understanding of which faculty, departments and 

programs are engaged in sustainability and climate change-related research on campus. Additional surveys 

are planned to generate a larger 
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SECTION 4: CAMPUS GREENHOUSE GAS INVENTORY  
 

The negative effects of climate change can be minimized by reducing greenhouse gas emissions (GHG) 

from human activities. The first step in mitigating campus greenhouse gas emissions is understanding 

where these emissions are originating. A greenhouse gas inventory provides the means to identify and 

measure campus greenhouse gas emissions. Without a comprehensive inventory of our emissions 

sources, we cannot begin to identify ways to reduce and manage our greenhouse gas emissions. 

�^h>�͛Ɛ�ŐƌĞĞŶŚŽƵƐĞ�gas emissions are reported by organizational boundary. This means the inventory 

includes emissions by CSULB as an organization which includes all auxiliary operations such as those 

managed by the 49er Shops, Associated Students, University Foundation, and Student Housing. All 

together, the footprint of our campus is over 322 acres, which is populated by more than 40,000 

students, faculty, and staff.  

As a signatory of the ACUPCC, CSULB is required to take ownership and report the following GHG 

emissions as part of the inventory1. These emissions fall under three major categories or scopes as 

defined by the Cool Air Clean Planet reporting tool:  

Scope 1: Direct emissions from combustion of fossil fuels on campus (i.e. natural gas, diesel, 

propane, etc.) and from refrigerants 

Scope 2: Indirect emissions from purchased energy (i.e. electricity)   

Scope 3: Indirect emissions from (a) student, faculty, and staff commuting; and (b) institution-

funded travel. 

  

�^h>�͛Ɛ�','�ĞŵŝƐƐŝŽŶƐ are generated from the following sources: 

SCOPE 1 
 

Natural Gas ʹ GHG emissions result from the combustion of natural gas and propane as fuels for hot 

water boilers and heaters which provide heat for campus buildings, swimming pools, kitchens and dining 

halls, and for other domestic water heating. 

Fleet Fuels ʹ the campus owns, operates, and maintains a vehicle fleet to support its operations. 

Approximately half of the fleet fueled by gasoline or diesel and GHG emissions come from the 

combustion of these fuels. 

                                                           
1 The California State University requires all CSU campuses to report GHG emissions according to the AB32 
protocol which only considers scope 1 and 2 emissions categories. This is a less stringent approach compared to 
��hW��͛Ɛ�ƌĞƉŽƌƚŝŶŐ�ƌĞƋƵŝƌĞŵĞŶƚƐ�ǁŚŝĐŚ�Ğncompass all three scopes.  
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Refrigerants ʹ these are chemicals used in cooling and air conditioning equipment. GHG emissions from 

refrigerants come from inevitable leaks associated with the handling and maintenance of cooling and 

refrigeration equipment such as water chillers, AC units, refrigerators and freezers, and coolers. 

SCOPE 2 
 

Electricity ʹ �^h>�͛Ɛ�ĞůĞĐƚƌŝĐĂů�ƐƵƉƉůǇ�ĐŽŵĞƐ�ĨƌŽŵ�ƚŚĞ�ůŽĐĂů�ƵƚŝůŝƚǇ͘�','�ĞŵŝƐƐŝŽns from electricity are 

primarily attributed to the combustion of fossil fuels such as natural gas. The campus utilizes electricity 

to power building systems such as lights, heating and air conditioning equipment, elevators, audio and 

video equipment, office and IT equipment, refrigerators and freezers, and other plug type loads. 

 

SCOPE 3 
 

Commuting ʹ GHG emissions from commuting result from the combustion of fossil fuels such as gasoline 

and diesel by our vehicles as we travel to and from our homes and the campus. The ACUPCC 

commitment requires CSULB to report emissions from commuting as part of our Scope 3 indirect 

emissions. 

Solid Waste ʹ GHG emissions from solid waste come from the trash generated on campus
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Figure 4.0 CSULB Greenhouse Gas Emissions in Metric Tons of CO2e 

 

 

Current Emissions 
 

In 2010, a GHG inventory was initiated to fulfill one of the reporting requirements of the ACUPCC. This 

ǁĂƐ��^h>�͛Ɛ�ĨŝƌƐƚ�ĂƚƚĞŵƉƚ�ƚŽ�ƋƵĂŶƚŝĨǇ�','�ĞŵŝƐƐŝŽŶƐ�ĨƌŽŵ all scope 1, 2 and 3 sources. Using the 

ACUPCC approved Campus Carbon Calculator developed by Clean Air Cool Planet, the comprehensive 

greenhouse gas inventory was completed in 2013, for the first time including emissions associated with 

student, faculty, and staff commuting3
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Table 4.0: CSULB greenhouse gas emissions source quantities and percentages 

 

CSULB GHG Sources CO2e     
Metric Tons 

Percent 
of total  

Student Commuting 31,580 53% 

Purchased Electricity 13,340 22% 

Natural Gas Combustion 6,050 10% 
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emissions by approximately 7000 metric tons 
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As illustrated in figure 5.0, these strategies represent total potential GHG emission reductions of 14,142 

metric tons when fully implemented: 

Figure 5.0: Campus Emissions by TDM Plan Phase 
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�^h>�͛Ɛ�ŽǀĞƌĂůů�ƐƚƌĂƚĞŐǇ�ƚŽ�ƌĞĚƵĐĞ energy-related GHG emissions will involve eliminating energy waste, 

improving the efficiency of all energy consuming systems, incorporating net zero energy measures in all 

new construction, and transitioning to alternative renewable sources of energy as we phase out the use 
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and action items to reduce facility energy use and will be the primary source of GHG mitigation 

measures for campus electrical and natural gas consumption.  The Executive Summary of the SEP can be 

found in appendix F. 
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Operations 

 

�^h>�͛Ɛ�GHG Inventory not only 

includes emissions from transportation 

and energy, but from other campus 

operations. The following is a list of 

campus operations that are sources of 

greenhouse gas emissions: 

1. Landfill Waste 

2. Fleet Operations 

3. Refrigerant Emissions 

4. Business Air or Land Travel 

 

Landfill Waste 
 

Landfill waste is trash generated by the campus that is not recycled and which eventually ends up in 

landfills. Greenhouse gases primarily consisting of methane and carbon dioxide are generated as this 

trash breaks down and decomposes in the landfill. CSULB currently diverts 70 to 80 percent of its solid 

waste from the landfill through our campus recycling program. However, to meet our climate 

commitment goal, the campus must strive to achieve zero waste by finding new ways to effectively 

recover or recycle campus generated landfill waste. In September 2014, the Sustainability Task Force 

approved a proposal to form a Zero Waste Working Group that would focus on developing a campus-

wide zero waste policy and implementation strategy.  

 

Fleet Operations 
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Capital Improvement Budget 
 

The Strategic Energy Plan identifies a number of capital improvement projects that will achieve reduced 

emissions as well as increased efficiencies in power generation, fuel use and fuel substitution to more 

renewable sources.  These projects could be prioritized in the ranking of projects based upon their 

contribution to achieving the mitigation targets identified in the CAP. 

 

 

Auxiliary Organizations 
 

The university receives funds from a variety of sources including the 49er Shops8, two Foundations, and 

Student Housing.  The university receives payments from these sources and they are categorized for 

budgeting as auxiliary funds.  Targeting some percentage of these funds to help support the mitigation 

efforts identified in the CAP could also provide a direct link between the behavior that is generating the 

emissions and the reduction in such emissions.  For example, reducing the waste stream that is diverted 

to landfills could be an investment targeted with funds from the 49er Shops and student housing. 

 

 

General Operating Budget 
 

As spending priorities are reevaluated, resources from the general operating budget could be 

reallocated to meet the educational objectives of the CAP and to fund projects that will help reduce the 

carbon footprint of the campus. 

 

 

Student/Faculty/Staff Fees 
 

Many campuses have used student fees to fund various aspects of their CAP.  These funds were 

committed to this priority based upon a vote of the students. For example, the students at the 

University of California, Riverside voted to fund a Green Campus Action Plan using a fee of $2.50 per 

quarter.  As this is an issue that affects all of the campus community such an approach could also be 

implemented by faculty and staff. 

 

External Sources 
 

Rebates/Incentives 
 

The SEP (2012) identifies a variety of rebates and incentives available to the university, particularly in 

the area of solar projects.  Although these programs are not predictable, they are currently available and 

should be leveraged to obtain significant gains in the near term.  The SEP recommends the installation of 

                                                           
8 The 49er Shops operate the Student Bookstore, food court, convenience stores, among other enterprises. 
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Solar PV as the most cost-
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http://www.terrapass.com/
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Transportation Related Emissions 
 

In conjunction with the development of �^h>�͛Ɛ�dƌĂŶƐƉŽƌƚĂƚŝŽŶ��ĞŵĂŶĚ�DĂŶĂŐĞŵĞŶƚ�WůĂŶ�;d�D�WůĂŶͿ͕�

an extensive campus-ǁŝĚĞ�͞ƚƌĂǀĞů�ƉƌĞĨĞƌĞŶĐĞƐ�ƐƵƌǀĞǇ͟�ǁĂƐ�ĐŽŶĚƵĐƚĞĚ�ŝŶ�ƐƉƌŝŶŐ�ϮϬϭϯ͘�dŚĞ�ĚĂƚĂ�ĐŽůůĞĐƚĞĚ�

through this survey helped establish a baseline estimate of the transportation mode share of the 

campus community (delineated by faculty, staff/administrators, freshmen, undergraduate students, and 

graduate students). The mode share data was then used to calculate an estimate of annual vehicle miles 

traveled (VMT). The annual VMT was in turn multiplied by industry recognized emissions factors to 

arrive at a baseline estimate of transportation-related GHG emissions (see appendix E for complete 

description of methodology). This number was incorporated into the 2010 GHG emissions inventory.  

To ensure that transportation related GHG emissions data is available for future GHG emissions 

inventories and reporting, it will be necessary to repeat the travel preference survey and analysis bi-

annually. The previous survey was conducted by the consultant group that developed the TDM Plan. 

Going forward, 
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Table 7.0: Reporting and Data Collection Schedule and Proposed Responsible Entity  

Responsible 
Entity 2014 2015* 2016 2017 2018* 2019 2020 

 ACUPCC Reporting Schedule  

GHG & CAP 
Sub-

committee 

Climate Action 
Plan 

 
 

CAP Update 
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Monitoring and Course Correction 
 

In order for any plan to be more than a static document, it must clearly describe a problem, recommend 

specific problem-solving strategies, and outline practical procedures for monitoring and reporting 

progress along the way. Planning for both incremental GHG reductions in the short-term as well as a 

longer term climate neutrality goal is inherently challenging, and building in feedback loops and 

mechanisms for course correction are essential. This CAP reflects our current scientific knowledge about 

climate change and recommends current best practices in campus GHG reduction and mitigation 

strategies. However, as new studies emerge and new technologies are developed, our approach to 

achieving climate neutrality will inevitably evolve.  By adhering to established, continuous monitoring 

processes, we will have the information we need to know whether we are on track to meet our 2030 

neutrality goal.  
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SECTION 8: THE WAY FORWARD    
  

�ůŝŵĂƚĞ�ĐŚĂŶŐĞ�ŝƐ�ƌĞĂů͕�ŝƚ͛Ɛ�happening now and, if left unchecked, it will continue to unfold in the future 

with devastating consequences to people, the environment, and the economy. As a leading educational 

institution, we have two options: We can ignore it and continue about our business as usual, or we can 

face it head on and turn this draconian challenge into t
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APPENDICES 
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Appendix B: Campus as Living Lab Grant Recipients 

 

͞�ĞǀĞůŽƉŝŶŐ�Ă�>ĞĂƌŶŝŶŐ��ŽŵŵƵŶŝƚǇ�ŝŶ�^ƵƐƚĂŝŶĂďŝůŝƚǇ�Θ�^ƵƐƚĂŝŶĂďůĞ��ĞǀĞůŽƉŵĞŶƚ͕͟�ďǇ�WƌŽĨĞƐƐŽƌ�

Wade Martin & Mr. David Salazar (Associate Vice President, Physical Planning & Facilities 

Management). 

Co-Principle Investigators: Heather Barker, Ingrid Martin, Christine Whitcraft, Reza Toossi, Wesley 

Woelfel   White paper available from Wade Martin (Wade.Martin@csulb.edu). 

͞�ĞǀĞůŽƉŵĞŶƚ�ŽĨ�Ă�,ǇďƌŝĚ�DŽĚƵůĞ-Based Introductory Course in Environmental Engineering 

with Focus on Water ResŽƵƌĐĞƐ͕�^ƵƐƚĂŝŶĂďŝůŝƚǇ͕�ĂŶĚ�ZĞŶĞǁĂďůĞ��ŶĞƌŐǇ͕͟�ďǇ�WƌŽĨĞƐƐŽƌ��ŶƚŽŶĞůůĂ�

Sciortino & Mr. David Salazar. 

͞/ŶƚĞŐƌĂƚŝŶŐ�^ƚƵĚĞŶƚƐ�ŝŶƚŽ��^h>�ΖƐ�^ƵƐƚĂŝŶĂďŝůŝƚǇ�DŝƐƐŝŽŶ͕͟�ďǇ�WƌŽĨĞƐƐŽƌ��ĞĂŶ�dŽũŝ�Θ�Dƌ͘��ĂǀŝĚ�

Salazar. 
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Appendix E: Methodology used in Transportation Demand Management Plan Environmental Analysis 
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APPENDIX F: Executive Summary of Strategic Energy Plan 
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http://www.ipcc.ch/publications_and_data/ar4/wg2/en/ch18s18-1-2.html



