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Introduction 
 

In 2007, the President of Towson University signed the American College and University 
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Chapter 1: Background 

Sustainability of Food Production Systems 

Food production methods differ in terms of their environmental impacts and it is important to 

consider sustainability when making decisions about what foods to purchase.  Since we are a large 

University, it would be beneficial for Towson University and Chartwells to partner with the sustainable 

farms located near Towson.  Working with local farmers would connect the Towson University 

community to its surrounding community, help demonstrate Towson's commitment to becoming a 

�^�P�Œ�����v�_�������u�‰�µ�•�U�����Œ�����š�� learning opportunities for students, and support local businesses.  

Sustainably produced food refers to food that is produced in a way that does not deplete the 

environment in which it is grown over the long term, and that makes the most efficient use of the non-
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Agriculture (USDA) created a program called � K̂now Your Farmer,  Know Your Food (KYF2)�_ (USDA, 

2011b) in an attempt to bring regional farmers and consumers together. Connecting growers and 

consumers strengthens local food production systems; consumers are able to continue to purchase 

locally grown foods which, in turn, provide local producers with a dependable market. In order to 

strengthen or even create a connection, KYF2 promotes policies that would directly affect the 

relationship between local, sustainable farms and the consumers that surround them (USDA, 2011b).  

KYF2 also attempts to approach the issue of sustainable agriculture from various angles.  They are 

developing better educational materials on sustainable farming techniques and effective marketing 

tools for farmers, helping consumers learn how to partner with participating farmers, discussing political 

restrictions on the introduction of sustainably farmed foods into institutions, and delving into economic 

issues such as how to effectively price these sustainably farmed foods in a way that gives the farmer a 
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Food Transportation   

Food Distribution Systems 

 Most people in the United States do not know, or worry about, how far their food traveled to 

get to their plate.  In fact, as international food trade continues to expand, Americans are consuming 

more food that is produced outside of the Unit
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search for local products, lists local farms, what they sell and how to contact the owners. Furthermore, 

the Maryland State Archives provides a list of food products grown in Maryland and the harvest season 

of those products (Maryland State Archives, 2008). 

 The distance food travels to reach its final consumer is often underestimated and overlooked, 

leaving the consumer unaware of the associated environmental impacts of their food choices,  such as 

greenhouse gas emissions. In 1997, fresh produce was found to travel an average of 1,686 miles to the 

Maryland Terminal Market, located in Jessup, 
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relatively low quantities of foods they could provide, inability to locate willing buyers, and pricing 

differences; the farmers needed a higher return than the buyers were willing to provide and small local 

farmers need to make higher returns to continue producing. Small-scale farmers need to take on many 

additional roles in order to sell to institutions. Farmers must be able to market, advertise, store, 

package, and transport their items to buyers (Martinez et al., 2010). Furthermore, some food products 

need additional processing, and this infrastructure may not be available locally; for local production to 

become the standard, the processing of those items that require processing needs to be de-centralized 

and moved into local communities. Other issues that local farmers and institutions need to consider 

include a change in ordering methods, contract negotiations, difficulty with long-term meal planning 

due to farmer supply and delivery issues, seasonality, and finding local growers willing to work with an 

institution (Martinez et al., 2010). When considering buying locally, institutions should be willing to work 

with farmers and use seasonally available ingredients as frequently as possible.  

Pollution Associated with Food Transportation 

 The four main methods of transporting food are by air, road, water and rail (Hill, 2008). 

According to Hill (2008), shipping by air generally consumes the highest amount of energy and produces 

the most CO2 while shipping by boat consumes the least amount of energy and produces the least 

amount of CO2. Road transport, which is normally carried out by tractor trailer, is the second highest 

energy consumer and second highest producer of CO2 (Hill, 2008).   

The Sources of Campus Food 

 �d�}�Á�•�}�v���h�v�]�À���Œ�•�]�š�Ç�[�•�����]�v�]�v�P���•���Œ�À�]�����•�����Œ�����‰�Œ�}�À�]�����������Ç�����Z���Œ�š�Á���o�o�•�U���Á�Z�]���Z���µ�•���•���&�}�}�� Buy as its 

primary food provider (Compass, 2011a). Food Buy is a large company that provides services for airline 

caterers, restaurant chains, country clubs and many other facilities (Food Buy, 2011).  Food Buy provides 

the option of working with a distribution system that is already in place or setting one up for an 

individual client (Food Buy, 2011).  Food Buy also provides opportunities to employ several sustainable 

business practices including: compostable disposables, fair trade coffee, cage free eggs, rBGH free milk 

and dairy, sustainably harvested seafood, reduced hormone usage in beef, pork, and poultry, zero trans 

fats, and an organic and natural food program with United Natural Foods, Incorporated (UNFI) (Food 

Buy, 2011). 

 ���Z���Œ�š�Á���o�o�•�[ purchasing d
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women and minority owned businesses instead of purchasing from Compass approved vendors (R. 

Cubbler, personal communication, Sept. 26, 2011).  Compass claims that in all of their operations in 

2009, they spent seventeen million dollars on locally grown products (they define local as within a 150 

mile radius) (Compass, 2011b).  Compass also has many other programs, similar to UNFI, including: a fair 

trade coffee and tea program, cage free eggs, flexitarian (reduction in meat in meals) programs, and 

rBGH free meats and dairy (Compass, 2011b).  These programs are, however, part of Compass and it is 

not clear to what degree they are in operation on Towson's campus through Chartwells. Though Food 
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categories of food products (USDOL, 2011). The constant development of new products and increased 

technological manufacturing methods have led to the current level of production (Diehl, 2002; Smith 

and Hui, 2004; Tetra Pak, 2011; Wood and Bruhn, 2000). The food industry faces constant pressure from 

consumers to provide products at a low cost and with a long shelf life. Foods must be processed and 

packaged in order to make the product as non-perishable as possible, but processing also adds visual 

appeal and convenience (Smith and Hui, 2004).  Most foods are processed prior to distribution and the 

processing itself, while important, also contributes to the environmental cost of the food.  Therefore, 

purchasing and consuming foods with less environmentally costly processing would enhance Towson 

�h�v�]�À���Œ�•�]�š�Ç�[�•���(�}�}�����•���Œ�À�]�������•�µ�•�š���]�v�����]�o�]�š�Ç���]�v�]�š�]���š�]�À���•�X 

 The main reason for food processing is that foods will eventually decay through natural 
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same facility (Menken, 2005). These facilities treat foods carefully in order to prevent contamination of 

organic and non-organic products (Menken, 2005). Some other specifications required to gain organic 

certification, according to the NOP, are the elimination of pest management materials or cleaning 

supplies non-compliant with the National List of Allowed and Prohibited Substances (USCFR, 2000). 

 Specific food products, like milk, can go through many processing treatments before it arrives on 

the shelves of a grocery store. Walstra et al. (1999) explain that low pasteurization, high pasteurization, 

sterilization, ultrahigh temperature heating, separation, homogenization, evaporation, reverse osmosis, 

and fermentation are all different ways milk can be processed to get rid of any dangerous 

microorganisms in the milk and increase its shelf life. In 2007, there were over 300 commercial milk 

bottling plants and approximately 1,600 dairy product processing plants in the United States (Schultz 

and Huntrods, 2011). These bottling and manufacturing plants contribute to the $75 billion dairy 

industry in the United States (DePuis, 2000). 

 There is a way for the milk industry to become more energy efficient during processing. Özbay 

and Demirer (2007) state that milk processing can use less energy by recycling water, repairing leaks in 

equipment, fixing problems with packaging, and 
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�z�}�µ�Œ���&���Œ�u���Œ�U���<�v�}�Á���z�}�µ�Œ���&�}�}���_���‰�Œ�}�P�Œ���u�U�����v�����•�š���š���•���š�Z���Ç�����v���}�µ�Œ���P�����•�u��ll producers to manage their 

own slaughter units as long as they are in compliance with new safety regulations (USDA, 2010). This is 

an exciting new example of ingenuity and sustainability driven by local groups of farmers.  If our local 

community of meat producers knew the University was encouraging purchase of locally produced meat 

it might facilitate development of a similar operation in our region. 

Sustainability and Non-Food Purchases 

Currently, in most academic institutions, dining facilities occupy a large amount of space and 

consume a large amount of energy; cooking, serving, heating and cleaning all require energy.  In 

addition, food services depend on more than food products. The most common non- food materials 

used in dining facilities include plastics, ceramics, Styrofoam and paper. Alternative options and 

�‰�Œ�}���µ���š�•���u���������(�Œ�}�u���Á�Z�����š�U���‰�}�o�Ç�o�����š�]���������]�����~�W�>���•�����v���������o�Ç�u���Œ�¡���Á�Z�]���Z�����}�µ�o�����Œ���‰�o���������‰�o���•�š�]���•�U���^�š�Ç�Œ�}�(�}���u��

and paper, have been gaining popularity with businesses. All of these products have a unique �Z�(�}�}�š�‰�Œ�]�v�š�[��

�����•�������}�v���š�Z�������u�}�µ�v�š���}�(���Œ���•�}�µ�Œ�����•���š�Z���š���u���l�����µ�‰���������Z���]�š���u�[�•���š�}�š���o�����}�•�š. 

Plastics 

Plastics are one of the most common materials used traditionally to make non-food items found 

in University dining facilities. There are seven distinct classifications of plastics; Polyethylene 

�d���Œ���‰�Z�š�Z���o���š�����~�W���d�¡�•�U���,�]�P�Z�������v�•�]�š�Ç���W�}�o�Ç���š�Z�Ç�o���v���U���W�}�o�Ç�À�]�v�Ç�o�����Z�o�}�Œ�]�������~�s�]�v�Ç�o���}�Œ���W�s���•�U���>�}�Á�������v�•�]�š�Ç��

Polyethylene, Polypropylene, Polystyrene, and other resins (Garthe, n.d.). This classification system is 

noted on the bottom of plastic products, a number ranging from 1 to 7 indicates the class of plastic used 

in that product (World Centric, 2011a). The plastic production process and manufacturing the products 

from these materials utilizes considerable energy and resources. For example, depending on the 

particular type of plastic, between five to seven gallons of potable water are used per one pound of 

plastic created (World Centric, 2011a). Additionally, the different types of plastics use between nine and 

ten kWh of electricity per one pound of plastic produced (World Centric, 2011a). 

Certain types of plastics have been shown to leach potentially harmful chemicals into the 

products that they are intended to protect. Bisphenol A (or BPA) is the most publicized endocrine 

disruptor that is found in some plastics, notably water bottles (Gurd, 2007). Its leaching is dependent on 

temperature; when exposed to a warm liquid BPA leaches out of the container and into the contents 

fifty-five times faster than at room temperature (Biello, 2008). The actual long-term effects of such 

endocrine disruptors on human health are still under debate in the scientific community because the 

critical limit for the amount of BPA that the human body can withstand is unknown (Biello, 2008). It is 

universally accepted that prolonged exposure to BPA is linked to early maturation, diabetes, and 
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Calymer 

�����o�Ç�u���Œ�¡���]�•�������o�]�P�Z�š-weight packaging material developed by the Swedish company Ecolean AB 

that can be used for bottles (Ecolean, 2011b). The material is a hybrid comprised of traditional plastics, 

specifically polypropylene and polyethylene, ���v�������Z���o�l���~�����}�o�����v�U���î�ì�í�í���•�X�������o�Ç�u���Œ�¡���]�•����pproximately 

forty percent chalk by weight, which decreases the weight of the packaging and the amount of 

petroleum used to produce it (Ecolean, 2011b). When contrasted with typical polyethylene 

terephthalate (PET or PETE) liter bottles, an Ecolean bottle requires about sixty-six percent less energy 

and seventy-five percent less water to produce (Ecolean, 2011a).    

Wheat 

Wheat is on the rise as one of the nontraditional materials being used to make a variety of 

products typically made by using traditional materials. Wheat is derived from wheat stalks, specifically 

the remaining plant material after the grain and chaff of the seed have been removed (World Centric, 

2011a). Furthermore, the use of only the wheat stalks and not the food grain prevents much of the 

proteins and allergens associated with wheat from being an issue in the finished products (World 

Centric, 2011a). Wheat-straw is a good option for use in production because it comes from a 

sustainable, renewable resource (Wheatware, 2007). Additionally, only a surplus component of the 

wheat is used for the production of these materials, thus it will not have an effect on the supply of 

edible wheat products for consumers (Wheatware, 2007). Products made from wheat are strong and 

heat resistant, as well as being 100% compostable (Wheatware, 2007). There are a variety of products 

that can be made from wheat-straw which include utensils, trays, and tableware (World Centric, 2011a) 

as well as cabinetry, ceilings and particle-board (Maryland Grain Producers, 2007).  

Wheat-straw is both biodegradable and compostable (World Centric, 2011a). The 

biodegradability of wheat-straw comes from the fact that it is derived from a plant-based product 

(World Centric, 2011a). There are different composting rates associated with wheat-straw products, 

depending upon whether composting is done at a residential or commercial level. In a typical residential 

situation, wheat-straw products take anywhere from one to four months to fully biodegrade if 

composted (World Centric, 2011a). In a commercial composting facility, wheat-straw products take 

anywhere from one to three months to fully biodegrade (World Centric, 2011a   

PLA (Polylactic Acid) 

Polylactic acid (PLA) is a resin made from corn kernels that is both compostable and 

biodegradable (Lamb, 2011). The primary component of PLA is corn.  The corn is first harvested, soaked 

and ground (Lamb, 2011). The endosperm of the corn is then separated and enzymes are added to 
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convert it into dextrose (Lamb, 2011).  Bacterial cultures are then added that ferment the dextrose into 

lactic acid (Lamb, 2011).  The lactic acid molecules form polymers, and manufacturers use these polymer 

pellets to make plastics. The number of uses for PLA is increasing but products that can be made out of 

PLA as of now include plates, bowls, cups, utensils, and takeout containers.     

PLA products can biodegrade within two years in a home composting system and within one 

year in a commercial composting system (World Centric, 2011a).  When the PLA biodegrades, it 

produces methane, which can be used as fuel, but if not used is a potent greenhouse gas (Lamb, 2011). 

PLA has a very low melting point of 140°F, which is why it is able to biodegrade in a relatively short time 

period (Lamb, 2011).   

The non-food material and products used in dining services are all important when trying to 

�u���v���P�������v�����Œ�����µ���������v���]�v�•�š�]�š�µ�š�]�}�v�[�•�����v�À�]�Œ�}�v�u���v�š���o���]�u�‰�����š�X���d�Z�����]�v�‰�µ�š�•���(�}�Œ���������Z���‰�Œ�}���µ���š���u�µ�•�š��������

���À���o�µ���š���������v�������v���o�Ç�Ì�������š�}���u�����š���š�Z�����v�������•���}�(���š�Z�������]�v�]�v�P���(�����]�o�]�š�Ç�����v�����š�Z�����]�v�•�š�]�š�µ�š�]�}�v�[�•�����}�u�u�]�š�u���v�š��to the 

environment. All of the materials described above have strengths and weaknesses, and can be utilized 

to reduce waste. In order to improve its sustainability, the University must make a commitment to using 

and purchasing materials that have the smallest environmental impact possible. 

Waste: We Do Not Eat It All 

The sustainability of the Towson food service operation is determined by how it deals with 

waste generated from our food as well as the materials brought into it.  Different ways of dealing with 

waste have different impacts. 

Landfills 

A landfill, not to be confused with a dump, is a secure area of land carefully engineered to store 

various waste materials (Ejnet, 2011).  The goal of a landfill is to manage waste, prevent leaching and 

environmental contamination, and protect human health (EPA, 2011d).  Federal and state regulations 

strictly govern the location, design, operation, and closure of landfills (Ejnet, 2011).  Landfills contain 

municipal solid wastes, commonly known as trash or garbage (EPA, 2011d).  Municipal solid wastes can 

include a variety of things such as product packaging, grass clippings, furniture, clothing, bottles, food 

scraps, newspapers, appliances, paint, and batteries.  Most of these materials come from homes, 

schools, businesses, and hospitals.  According to the EPA, in 2009 municipal solid waste consisted of the 

following categories: paper: 28.2%, food scraps: 14.1%, yard trimmings: 13.7%, plastics: 12.3%, metals: 

8.6%, rubber, leather, and textiles: 8.3%, wood: 6.5%, glass: 4.8%, other: 3.5% (EPA, 2011e). 
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The EPA has stated that in recent years Americans are generating around 250 million tons of 

municipal solid waste annually (EPA, 2011e).  Of this waste 33.8% is recovered and recycled or 

composted, 11.9% is burned at combustion facilities, and the remaining 54.3% is disposed of in landfills 

(EPA, 2011e).  Other materials besides municipal solid waste found in a landfill may include medical 

waste, hazardous waste, low level radioactive waste, incinerator ash, industrial solid waste, demolition 

debris, and other special classes of waste (Ejnet, 2011).  As the waste degrades, it degrades the 

materials securing it.  Ultimately, no landfill, no matter how secure, can permanently contain the 

environmental hazards within it (Zero Waste America, 2011).  Landfills will eventually reach capacity at 

which point there is no more room for waste.  In old and new landfills, liners may be permeated by 

certain materials or crack under stress, tops may allow seepage to occur, and leachate collection pipes 

may become clogged or break under stress (Zero Waste America, 2011).  All these may lead to emissions 

in the air and leachate entering groundwater.  Landfills are by their very nature just tempora3
1 r8>atocl5tions 

  

http://www.zerowasteamerica.org/Landfills.htm
http://www.zerowasteamerica.org/Landfills.htm
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Humus, when mixed into the soil, increases the nutrient content in s
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appliances with new, energy-star labeled ones.  The Energy Star program was started by the EPA in 1992 

to help consumers conserve energy, reduce greenhouse gas emissions, and save money (EPA and DOE, 

2011).  Over time, the program has expanded to include more products and now includes commercial 

kitchen appliances (EPA and DOE, 2011).  
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Chapter 2: Survey  
 

Understanding the attitudes and satisfaction of the campus community towards our current 

food services operations seemed to be a logical first step prior to making suggestions about any changes 

to food services. Food service aimservice aim
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Commons, Freedom Square and Burdick Gym). Multiple locations were chosen in an attempt to reduce 

potential bias. The times of surveying in these various locations were also set, occurring between the 

times of 10:00 AM and 7:00 PM, with most surveys completed between 10:00 AM to 5:00 PM. Data was 

collected over a two week time span, from September 14th �t September 28th, 2011.  

Students from our class, working together in teams of two or more, approached members of the 

campus community, and asked if they would be willing to take the survey. Prior to being given the 

survey, each potential participant was asked: 1) whether they used food services on campus and 2) 

whether they were 18 years of age or older.  If they did not use campus food services, we thanked them 

but indicated that we only were interested in hearing from those who ate on campus. If they replied yes 

to both questions, a consent letter was read to them describing the nature of the survey and who they 

could contact if they had any questions (see Appendix A). The participant was then given the survey 

along with a writing implement and asked to fill out the entire survey; participants were also instructed 

to ask if they had any questions or were confused about any statements in the survey. Upon completion 

of the survey, the participant was thanked for their time, and the surveys were collected. The data from 

the completed surveys were entered into a Microsoft Excel spreadsheet and analyzed. There were 363 

participants surveyed, and there were approximately 30 additional possible participants who were 

approached but from whom we did not collect data because they did not eat on campus.  

 

Results 

The survey was divided into several sections, each offering questions that provided
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food over time or a variety of selections of food at one time was more important to them when 

selecting a particular food service facility to eat in. The majority of people surveyed (66%) said that a 

variety of selections at one time was more important than a variety of selections over time [total 

number responding = 347]. 

 

 

 

 

 

 

 

 

Figure 1: Bar graph showing responses by 358 people regarding their weekly frequency of food purchases 
on campus 

 
To explore what sources 
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given for taking more food were fairly evenly distributed among all five factors. 

Recycling is encouraged at Towson and the participants were asked to demonstrate their 

knowledge about which materials could be recycled in food service facilities (composting is only 

available in four dining facilities).  The available options in the questions were paper products, plastic 

products, Styrofoam products, food waste (compost), and bottles and cans.  The results (see Figure 3) 

demonstrated most people knew that paper products, plastic products, bottles and cans can be recycled 

in the dining facilities, but few people knew about composting and the recycling of Styrofoam in dining 

facilities.  

 
Figure 3: Bar graph showing participants awareness of which materials can be recycled  

�]�v���d�h�[�•�����]�v�]�v�P���(�����]�o�]�š�]���• 
 
The question about which materials could be recycled on campus was followed by a question 

about recycling behaviors at home.  The majority of people surveyed said they do recycle at home; 51% 

said they almost always recycle at home and 30% said they often recycle at home [total number 

responding = 359].  The next �‹�µ���•�š�]�}�v���]�v�‹�µ�]�Œ�����������}�µ�š���š�Z�����‰���Œ�š�]���]�‰���v�š�[�•��opinion of the convenience of the 

�Œ�����Ç���o�]�v�P���•�]�š���•���]�v���d�h�[�•���(�}�}�����•���Œ�À�]�������(�����]�o�]�š�]���•�X�����d�Z�����u���i�}�Œ�]�š�Ç���}�(���‰���}�‰�o�����•�µ�Œ�À���Ç�������•���]�����š�Z�����Œ�����Ç���o�]�v�P���•�]�š���•���]�v��

�d�h�[�•���(�}�}�����•���Œ�À�]�������(�����]�o�]�š�]���•�����Œ�����À���Œ�Ç�����}�v�À���v�]���v�š���~14%) or convenient (53%).  This was followed by a 

question probing recycling behavior in campus dining facilities.  The majority of people surveyed said 

�š�Z���Ç�����}���Œ�����Ç���o�������š���d�}�Á�•�}�v�[�•�����]�v�]�v�P���(�����]�o�]�š�]���•�V���î�õ�9���•���]�����š�Z���Ç�����o�u�}�•�š�����o�Á���Ç�•���Œ�����Ç���o�������š���d�}�Á�•�}�v�[�•�����]�v�]�v�P��

f�����]�o�]�š�]���•�U���ð�ð�9���•���]�����š�Z���Ç���}�(�š���v���Œ�����Ç���o�������š���d�}�Á�•�}�v�[�•�����]�v�]�v�P���(�����]�o�]�š�]���•�����v�����ð�9���•���]�����š�Z���š���š�Z���Ç���v���À���Œ���Œ�����Ç���o�������š��

�d�}�Á�•�}�v�[�•�����]�v�]�v�P���(�����]�o�]�š�]���•���€�š�}�š���o���v�µ�u�����Œ���Œ���•�‰�}�v���]�v�P���A���ï�ñ�ñ�•�X���� 

When asked if they leave food waste on their plate almost half, 49%, of the participants rarely or 

never left food waste. On the other hand, 38% most always or often left food waste on their plate (see 

Figure 4) [total number responding = 355].   
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remained, the majority (63%) said they would not be okay with a reduction while the remainder (37%) 

said they would be okay with it. 

 �d�Z�����‰���Œ�š�]���]�‰���v�š�•���]�v���]�����š�������š�Z���Ç���š�Z�}�µ�P�Z�š���š�Z�����Z�‹�µ���o�]�š�Ç�[���}�(���(�}�}���U���]�v���P���v���Œ���o�����}�v�š�Œ�]���µ�š�������š�}���š�Z���]�Œ��

overall well-being. The majority of people thought the quality of food was very important (49%) or 

important (41%) to their overall health. 

A series of questions in the survey focused on participant purchasing habits. When asked 

�Á�Z���š�Z���Œ���š�Z�������v�À�]�Œ�}�v�u���v�š���o���(�}�}�š�‰�Œ�]�v�š���}�(�����v���]�š���u�����(�(�����š�������š�Z�����‰���Œ�š�]���]�‰���v�š�•�[���‰�µ�Œ���Z���•�]�v�P���Z�����]�š�•���~�•������Figure 

6), the majority of people surveyed said the environmental footprint of an item did impact in their 

purchasing habits with 55% saying it was important and 19% saying it was very important. A much 

smaller number of participants thought the environmental footprint of an item was irrelevant (19%) or 

totally irrelevant (5%).   

When asked whether they would be willing to pay more for sustainably produced food on 

campus, the majority (63%) of participants said they would be willing to pay more, while the remaining 

37% said they would not be willing to pay more. The participants that were willing to pay more for a 

sustainably produced item were then asked how much more they were willing to pay on a $5.00 item.  

Of the people surveyed, 27% were willing to pay $0.25 more for a sustainably produced $5.00 item and 

26% were willing to pay $0.50 more. When asked whether a slight increase in price or a slight decrease 

in serving size would have more of an impact on their purchasing habits, the majority (63%) said a slight 

increase in price would have more of an impact on their purchasing habits.  

Not all participants visit the dining facilities at the same time of day and we wanted to know 

which times were most popular. The next question asked participants when they would visit an all-you-

care
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Frequency of Eating at an All-you-care

--
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Frequency of Purchasing Food at a Franchise 

 

Figure 11: The frequency of food purchasing from franchises during different time periods  
 

 

Frequency of Purchasing Snacks 

 

Figure 12: Histogram showing the distribution of when participants bought snacks 

After reviewing and analyzing the data, some relationships among responses were noted. For a 

complete sequence of the analysis of the variables, see Appendix E. The first relationship analyzed was 

�š�Z���������u�‰�µ�•�����}�u�u�µ�v�]�š�Ç�[�•���Á�]�o�o�]�v�P�v���•�•���š�}���‰���Ç���u�}�Œ�����(�}r sustainably produced products and how often they 

recycled at Towson University. An X2 test at a 5% level of significance, lead to a rejection of the null 

hypothesis as the observed X2 
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are the same people who report that they recycle most always or often at Towson University.  This 

suggests that we have on campus a community of environmentally responsible individuals. 
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Styrofoam and other disposable tableware (see Appendix D, numbers 12, 29). Finally, there was one 

especially interesting suggestion addressing the desire to reduce waste by allowing meal points to roll 

over so the individual did not feel like they had to buy as much as possible at the end of each week (see 

Appendix D, number 45). 

Ten out of the sev8lix
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was satisfied with the number of options offered at dining facilities, there was also a substantial number 

who believed that there were not enough options.  These results along with the specific comments that 

were offered suggest to us that some component of the campus community was dissatisfied with the 

number of vegetarian and healthy options.    

The survey results seem to indicate that the majority of students considered their 

environmental footprint as a factor in their purchasing habits. Furthermore, the survey results 

demonstrate that people are willing to pay more, at least $.25 on a $5.00 product or a 5% increase in 

price, for products that are sustainably produced. It is important to note that people were willing to pay 

more for sustainable products, even though cost was still a major factor in their purchasing habits.  

The survey explored the �����u�‰�µ�•�����}�u�u�µ�v�]�š�Ç�[�•���Œ�����Ç���o�]�v�P���Z�����]�š�•���]�v�������À���Œ�]���š�Ç���}�(���Á���Ç�•�X���d�Z�����Œ���•�µ�o�š�•��

suggest that people who recycled at home also recycled at Towson University, and people who did not 

recycle at home were less likely to recycle at Towson. Additionally, the results seemed to suggest that 

those students who recycled either at home or at Towson University also found that the recycling 

locations at Towson University dining facilities were convenient; those who did not recycle at home or at 

Towson University did not find these locations convenient. The results also highlight a need to continue 

to educate the campus community about the extent of recycling at Towson University, as many students 

knew that paper, plastic, and bottles/cans were recyclable, but were unaware that Styrofoam was also 

recyclable and that many forms of food waste were being collected for composting. This might reflect 

the absence in many off campus residential communities of Styrofoam recycling pr
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Chapter 3: Suggestions 
 

The goal of this project is to assist �d�}�Á�•�}�v���h�v�]�À���Œ�•�]�š�Ç�[�• food service operations to become more 

sustainable.  This required that we explore the costs of doing business as usual and familiarize ourselves 

with the aspects of the current operation that were having significant impacts on sustainability.   

Similarly, we wanted to understand the attitudes and behaviors of those who were using the food 

service facilities; this information was obtained through our survey.  With these two different sources of 

information and with our personal experiences as students, we then set about developing suggestions 

that were feasible for the food service operations.  Some suggestions will be easier to implement than 

others, but we think they are all possible given support from Towson University and its community. By 

implementing these suggestions, we not only make steps towards carbon neutrality, but we also provide 
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 During orientation, freshman students should be given a brief survey to explore their typical 
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new members of the community about the importance of separating waste is crucial in making the 

recycling program at Towson University effective and efficient.  

 Towson students will also learn about sustainable habits such as taking rational portion sizes in 
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outcome of this program would be a notable change in a more positive attitude towards recycling and 

sustainability, and expanded knowledge about how and why to recycle on campus.  It would also be 
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a partnership between the parties that encourages sustainability education within residence halls.  

Specifically, representatives from Chartwells and representatives from HRL will come together to create 

an educational program for Resident Assistants to use on their floors in order to reach out and educate 

Towson students about living sustainably on and off campus.   

 Through conversations we had with fellow students while surveying, we found that many 

Towson University students are too often unaware of the recycling program entirely, slightly 

knowledgeable but do not know the full extent of it, or simply have no concern for sustainability and 

recycling regardless of their awareness level.  In order to remedy these problems, students must be 

educated fully about the recycling and sustainability initiatives that both Towson University and 

Chartwells have started.  This lack of knowledge and concern for sustainability can be viewed as 

���À�]�����v�������š�Z���š���š�Z���Œ�����]�•���v�}�š���Ç���š���������µ�o�š�µ�Œ�����}�(���•�µ�•�š���]�v�����]�o�]�š�Ç���}�v���d�}�Á�•�}�v�[�•�������u�‰�µ�•�X�������Ç�������µ�����š�]�v�P���•�š�µ�����v�š�•���}�v��

the subjects of sustainability, the recycling program, and how these issues relate to them as students of 

the University and future citizens of the world, we could create a culture of sustainability.  More than 

likely, students would begin to care more about their individual impacts and be more willing to follow 

�v�������•�•���Œ�Ç���•�š���‰�•�����v�������}�v�š�Œ�]���µ�š�����š�}���š�Z�����Z�P�Œ�����v�]�v�P�[���}�(���d�}�Á�•�}�v�[�•�������u�‰�µ�•�����v�����(�}�}�����•���Œ�À�]�����•�X���� 

 R���•�]�����v�š�����•�•�]�•�š���v�š�•���~�Z���•�•�����u�‰�o�}�Ç�������}�v���d�}�Á�•�}�v���h�v�]�À���Œ�•�]�š�Ç�[�•�������u�‰�µ�•�����Œ�����Œ���‹�µ�]�Œ�������š�}���Z���À�������š���o�����•�š��

four educational programs on their floor per semester.  Often there are general themes that their 

program must contain.  These themes often cover topics such as social justice, personal well-being and 

health, and responsibility.  In the current programming model that Towson HRL employs, RAs have to 

research all the information for their program and then create and design it themselves.  This presents 

an opportunity �(�}�Œ�����Z���Œ�š�Á���o�o�•�����v�����,�Z�>���š�}���Z�Z���o�‰�[���š�Z�����Z���•�����v���������À���o�}�‰�������‰�Œ�}�P�Œ���u�������}�µ�š���•�µ�•�š���]�v�����]�o�]�š�Ç���(�}�Œ��

them to present to the residents.  What we are suggesting is that Chartwells and HRL meet and develop 

one unified program focused on campus sustainability that all RAs would learn and use in order to 

���v�•�µ�Œ�����š�Z���š���š�Z�����]�v�(�}�Œ�u���š�]�}�v�����Z���Œ�š�Á���o�o�[�•���Á���v�š�•���š�}���������l�v�}�Á�v���]�•���Á�Z���š���]�•�������]�v�P���š���µ�P�Z�š�X���d�Z�]�•�����o�o���À�]���š���•������
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food is involved.  This would make for the perfect opportunity for RAs and Chartwells to work together 

to showcase the sustainable foods that are offered on campus.  

 RAs deal directly and almost exclusively with students who live on campus, meaning that all 

students who they come into contact with while working have a meal plan.  This is an excellent target 

audience for a sustainable food services program because they are the ones who are consistently 
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Video of Sustainability Efforts 

Towson University should use marketing techniques in the form of videos to advertise the 

change in expected behavior standards on campus.  The University Administration is responsible for 

setting the standards the entire institution must follow and they should decide which programs the 

videos should address.  Additionally, the University is primarily an education facility and as such, 

educating students about ways to be more sustainable should be one of its main concerns. Marketing 

techniques have been a very successful method in the past to gain attention to issues and to educate 

the student body.   

A promotional video (or series of videos) could include students or other key figures at Towson 

University with whom the students can identify
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Expand the Environmental Conference 

 Towson University should expand the Annual Environmental Conference to reach more of the 

student body and be more representative of the efforts of the University to become more sustainable.  

The Conference provides an opportunity for the University to be able to reach the student body with the 
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staggering.  The implementation of a program to solve a problem like this is rather simple.  The 

University should invest in reusable bags.  Once they have purchased the reusable bags, they can 
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recycling process requires, even if it is a matter of seconds, the more students will be inclined to 

recycle.  Large pictures displayed on signs where recycling and trash bins are placed would allow for 

easy recognition of the proper receptacle.  



46 
 

�h�v�]�À���Œ�•�]�š�Ç���]�v���D���•�•�����Z�µ�•���š�š�•�����v�����^���]�v�š���:�}�•���‰�Z�[�•���h�v�]�À���Œ�•�]�š�Ç��in Pennsylvania have had success using this 

approach.  Suffolk University uses a simple and unique reward system where students who are seen 
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campus eats and by providing more sustainable food options, the University can help improve the 

economic viability of sustainable production systems. 

Increasing Organic Purchasing on Campus 

In recent years, Americans have become more aware of the benefits of eating organically grown 

foods including a lower pesticide exposure and higher nutrient concentration than seen in 

conventionally grown products (Benbrook et al., 2008).  In 2010 alone, the organic food industry grew 

almost 8% while total food sales in the United States only grew 1% (OTA, 2011).  However, this trend 

toward increased consumption �}�(���}�Œ�P���v�]�����(�}�}�����]�•���v�}�š�������]�v�P���Œ���(�o�����š�������]�v���d�}�Á�•�}�v���h�v�]�À���Œ�•�]�š�Ç�[�•���(�}�}�����•���Œ�À�]������

facilities.    

The University could encourage Chartwells to purchase from vendors that supply organic 

products ���v�����Œ���‹�µ���•�š���š�Z���š�����Z���Œ�š�Á���o�o�•���]�u�‰�o���u���v�š�������^���µ�Ç�]�v�P���í�ì�ì�9���}�Œ�P���v�]�����Á�Z���v�����À���]�o�����o���_���‰�}�o�]���Ç�X���d�Z����
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sustainable. One way to promote local food would be to invite local farmers markets to campus near the 

West Village Commons dining facility once a month. University of Maryland Baltimore County (UMBC) is 

a school that has brought Chartwells and local farmers markets together on their campus (Students for 

Environmental Awareness, 2010). The Students for Environmental Awareness at UMBC started the 

farmer market program in the fall of 2010 (Students for Environmental Awareness, 2010). A similar 

program would be a way to help Towson University connect with the local community while also saving 

on transportation costs for fresh produce; it would benefit the students and TU would be viewed more 

favorably by the local farming community.  

Produce grown within the United States is usually shipped an average of one thousand five 

hundred miles before reaching its final consumer (Local Harvest Inc., 2011).  Obtaining food locally 

reduces our carbon footprint, helps our local community, and educates TU students about sustainable 

food procurement.  This could be a big step for Chartwells to reduce transportation costs of certain 

menu items each year. It is also a great way for students to learn about the community garden on 

campus and local farmers markets in the Towson area and what they have to offer to the campus and 

the community. 

Recombinant Bovine Growth Hormone    

 Recombinant Bovine Growth Hormone (rBGH) is currently used in many dairy cows in the United 

�^�š���š���•���~�K�����U���î�ì�ì�ñ�•�X�����������}�Œ���]�v�P���š�}���d�Z�����K�Œ�P���v�]�������}�v�•�µ�u���Œ�[�•�����•�•�}���]��tion (OCA) the use of rBGH in dairy 

cows tends to lead to chronic mastitis, an infection of the ���v�]�u���o�[�•��mammary glands (OCA, 2005).  These 

infections, as well as the antibiotics used to treat them, can have adverse effects on the health of 

humans that consume them and can contribute to resistance to antibiotics.  For these health reasons, 

milk and dairy products served on campus should be rBGH free in the interest of the health of the 

consumers.  Chartwells currently has an rBGH free program in place, but many of the milk and yogurt 
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energy efficient.  Therefore, 
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only will purchasing from local farmers be a sustainable environmental initiative; it will provide a boost 

in the local economy. In Rhode Island, a Chartwells pilot program was initiated to buy locally grown 

produce, and after six months of implementing and monitoring the program, over $9,000 had gone back 

into the local economy (Compass, 2007).   

Food services at schools around the country are becoming more sustainable which 

demonstrates, that while challenging, it can be accomplished. University of Colorado at Boulder, voted 
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products from recycled aluminum consumes 96% less energy than manufacturing from raw materials 

and sets a standard for efficiency among recycled materials (Hutchinson, 2008). Plastic bottle recycling is 

the second most efficient with recycled plastic using 76% less energy than starting with virgin material 

(Hutchinson, 2008). Third most efficient is recycled newsprint, which consumes 45% less energy 

producing paper from recycled stock than working with raw materials (Hutchinson, 2008). Glass 

products, produced from recycled glass, falls behind the others but are still more efficient than 

manufacturing from virgin resources; it uses 21% less energy (Hutchinson, 2008). 

Recycling Bin Labeling that is Easy to Recognize 

The challenge then is to how to improve our campus recycling efficiency.  One way we think we 

could improve recycling efficiency is to have one consistent , uniform system for all recycling bin labeling 

and color-coding in the dining facilities and on campus�X���K�µ�Œ���P�}���o���]�•���š�}���u���l�����š�Z�����•�Ç�•�š���u���Z���µ�š�}�u���š�]���[���•�}��

�š�Z���š���•�š�µ�����v�š�•�����}�v�[�š���Z���À�����š�}���š�Z�]�v�l�������}�µ�š���Á�Z���Œ�����š�}���‰�µ�š�����v���]�š���u�X�������o�}�v�P���Á�]�š�Z���š�Z�]�•�U���]�š���]�•���]�u�‰�}�Œ�š���v�š���š�}���u���l����

sure that a recycling bin accompanies every trashcan. There are some trash receptacles that do not have 

recycling bins next to them. While there may be recycling bins in the same room, students in a hurry 

may not notice them. Often recycling bins and trash bins are next to one another but they are the same 

color and have similar labeling (even though the words on the different containers might differ). In order 
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reduce the waste stream going to landfills or being incinerated and conserve non-renewable resources 

that are used in the production of the disposable products.  Such a change would also increase the 

incentive and ease of composting food waste; food waste and its container could go into the same bin.  

An additional benefit comes after the biodegradable dishware actually breaks down and the benefits of 

compost are reaped.  

Composting 

 Towson University currently contracts with the Waste Neutral Group to collect and haul all of 

the organic food waste from campus food services to a separate location for composting.  If the 

composting were to take place on campus, the University could reduce the transportation costs of 

hauling the compost away.  Right now the University only receives forty pounds of compost for every 

ton of waste collected (TU, 2010).  The University currently generates between 190 and 280 tons of 

organic waste annually (TU, 2011b).  If the University were to compost on campus, it would be able to 

use all of the composted material produced for landscaping, the on campus garden, and sell any extra to 

the local community to make a profit.    

 In order to implement this, the University can look into Earth Tubs, which has been used with 

success by universities with limited space like Northland College (Northland College, 2011).  Earth Tubs 

are large containers that are self-contained and constructed to compost automatically (Earth Tub, 2011).  

The Earth Tubs must only be mixed two times a week in order to ensure that all of the compost breaks 

down at the same rate and are insulated to protect against odor (Earth Tub, 2011).  The Earth Tubs 

should be able to handle the volume of organic waste that TU produces.  

Extending the Life of Vegetable Oil 

At University of Maryland, cooking oil is micro filtered after use, reused, and then converted into 

biodiesel fuel (UMD, 2010a; UMD, 2010b).  This extends the life of the vegetable oil and has reduced 

�h�D���[�•���µ�•�����}�(�����}�}�l�]�v�P���}�]�o�•�����Ç���ñ�ì�9���~�h�D���U���î�ì�í�ì���•�X�����d�}�Á�•�}�v���h�v�]�À���Œ�•�]�š�Ç�������v���š���le this idea a step farther by 

using biodiesel vehicles in its fleet and use the converted vegetable oil as fuel.  In Towson University: 

Green Fleet Forward, Rachel Brauer et al. (2009) claimed that biodiesel fuel is the best alternative fuel 

choice for TU in the current fuel market because it burns cleaner than petroleum based fuels.  Although 

some diesel vehicles may have to be slightly modified to operate on biodiesel fuel, the benefits 

outweigh the cost of switching to biodiesel (Brauer et al., 2009).  Towson University could reduce its 

waste while reducing its carbon footprint by consuming its own post-processed biodiesel to fuel our 

vehicle fleet. 
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Ways We Can Save Energy 

Concern about the environment and global warming is leading people to reduce their energy 

consumption which, in turn, helps reduce their carbon footprint.  As part of our support and 

���}�u�u�]�š�u���v�š���š�}���š�Z�������u���Œ�]�����v�����}�o�o���P�������v�����h�v�]�À���Œ�•�]�š�Ç���W�Œ���•�]�����v�š�•�[�����o�]�u���š�������}�u�u�]�š�u���v�š�U���d�}�Á�•�}�v��

University is changing many aspects of the campus to become more sustainable and reduce our energy 

consumption over time (Dautremont-Smith et al., 2009).  In this section, we focus on reducing the 

energy consumed by our food service operations.   

Reducing Energy Usage in Dining Facilities 

Towson University has pledged to become carbon neutral by the year 2050. As a way to make a 

positive difference in the environment and work towards our goal of becoming carbon neutral, it is 

essential that Towson University make the changes that are available to us now.  One change the 

University could make would be to reduce the energy used by the equipment in dining facilities.   

Big consumers of energy in the dining facilities are appliances such as the refrigerators, freezers, 

ovens, and stoves.  These appliances may be running most of the day, even if they are not necessarily 

being used at the time.  Appliances that are outdated consume high amounts of energy and create a 

bigger carbon footprint compared to newer energy-efficient appliances.  In accordance with Towson 

�h�v�]�À���Œ�•�]�š�Ç�[�•�����}mmitment to sustainability, it is important that we purchase and use highly energy 

efficient appliances as replacements are needed.   

 The amount of energy consumed in the dining halls could be reduced in various ways. The best 

way to cut back on energy consumption would be to replace all of the old appliances with Energy Star 

appliances.  Using Energy Star appliances would dramatically reduce the energy consumption in the 

campus dining facilities.  Energy Star appliances saved Americans $18 billion in utility bills in 2010 and 

the amount of energy saved was equivalent to taking 33 million cars off the roads (EPA and DOE, 2011).  

Another way energy consumption could be lessened would be to only have certain appliances on during 

peak hours or just when they are being used.  Depending on the situation, using a timer on the 

appliance could be a simple way to decrease the energy consumption.  Energy consumption could also 

be reduced by replacing all of the lights in the dining facilities with high efficiency LED fixtures.  These 

LED lights consume 70% less energy than the current fixtures (TU, 2011e).  Although this is done in 

select areas around campus, it is important for all of the fixtures to be replaced in the dining facilities 

since these facilities are open so many hours during the day (TU, 2011e).   

Turning certain equipment on during peak hours or only when it is needed would also help to 

conserve energy.  This can be implemented by finding out when certain equipment (like the toasters) 

are used the most and then turning them off when they have minimal or no usage.  This is important 
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gallon of water to clean using the average tray washer (Aramark, 2008). Using such estimates, 68,182 

trays would require 22,727 gallons �t 34,091 gallons of water per month (Aramark, 2008). Water bill 

���•�š�]�u���š���•���Œ���‹�µ�]�Œ�������������•�•���š�}���d�h�[�•���µ�š�]�o�]�šy billing information, but water is an extremely precious resource 

for which any reduction in use is important.  

Eliminate Self-Serve Stations 

All of the all-you-care-to-eat dining facilities offer a variety of dining options that are available at 

the same time.  The foods are set up in stations.  Some of these stations include an employee who 

prepares and/or serves you the food you wish to eat, however, many have platters of food left for 

students to serve themselves.  In the absence of a server and no regulation of portion size, it is easy to 

pile too much food onto a plate; this food will be discarded if the person becomes full or dislikes the 

dish.  Because there are so many different choice options during any one visit, this may be done for 

multiple food items.  This can generate a large and unnecessary amount of food waste.  It is also a waste 

of resources, water, and energy in the production of food that did not need to be made.  A solution to 

this would be to eliminate self-serving stations or to place employees at these stations to serve 

appropriate portions of the food.  This will reduce solid food waste as well as conserve resources, 

energy, and water.  The costs of the aforementioned items will also be saved in the process although it 

will cause an increased need for staff. 

Reduction in the Number of Open Facilities 

Towson University provides a broad range of dining venues on campus.  In total, there are 

sixteen venues consisting of eleven à-la-carte locations, three all-you-care-to-eat dining facilities, and 

two convenience stores (TU, 2011a).  Some of these facilities are scattered throughout campus while 

others are in fairly close proximity to each other.  These food service facilities by their very existence are 

consuming extensive amounts of energy and are emitting high amounts of greenhouse gases on a daily 

basis.  However, we could greatly reduce our carbon footprint if we reduced the number of food service 

facilities on campus, or at least cut back their hours of operation. 

On campus, more energy is consumed by buildings containing food facilities than by buildings 
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half gallon of water per tray (Aramark, 2008); in light of the almost 70,000 trays used monthly (R. 

Cubbler, personal communication, Nov. 3, 2011), this is a substantial amount of saved water.  

Environmentally, trayless dining decreases the need of landfills, incinerators, and wastewater treatment 

facilities. Implementation of trayless dining can be used for education and awareness about 

���v�À�]�Œ�}�v�u���v�š���o���]�•�•�µ���•�X�����/�š�����v���}�µ�Œ���P���•���•�š�µ�����v�š�•���š�}���‰���Œ�š�]���]�‰���š�����]�v�������^�P�Œ�����v�_���]�v�]�š�]���š�]�À�����š�Z���š���Z���•�����}�š�Z������

personal and community impact (Aramark, 2008). Reducing food waste will help the campus and food 

services become more sustainable. By signing the ACUPCC, Towson University agreed to reduce our 

environmental footprint and to eventually reach climate neutrality; this agreement applies to all 

divisions within Towson University, including dining services. In order to take a major step in achieving 

this goal, the dining services must address the amount of waste produced. 

Tray Tax 

In order to make the switch to trayless easier for students and dining services, there are a few 

intermediate steps that can be taken. The first step is to increase the number of trayless days from just 

Tuesdays to more days throughout the week. Increasing the number of trayless days enables students to 

become more comfortable with not using a tray. The second step might be to implement a tax program 

associated with using a tray. This could be similar to the tax on plastic bags implemented in Washington 

D.C. In January 2010, Washington D.C. instituted a five cent tax on every plastic shopping bag supplied 

by a store, and since its institution, the plastic bags used in D.C. have dropped from twenty-two million 

to around three million during a one month time span (Merchant, 2010). Additionally, the plastic bag tax 

serves its purpose in reducing waste, but it has also generated $150,000 in revenue for Washington D.C. 

(Merchant, 2010). The success of the D.C. bag tax can be used as a model for a tray tax at TU. Students 

will not want to pay more for using a tray and thus they will achieve the desired result of using fewer 

trays. By implementing these intermediary steps, the University can make a smooth transition from the 

dominant protocol of using trays to not using trays.  

Incentives 

If the decision is made to slowly phase in going trayless, the use of incentives could help 

eliminate the 
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Other Trayless Universities  

There are many other universities that have implemented a no tray policy and have been very 

successful. Central Michigan University was particularly successful. During the fall 2008 semester, 

Central Michigan University went completely trayless in their Residential Restaurants and was able to 

reduce their waste by 33% (Central Michigan University, 2011). Central Michigan University saw how 
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If Trays are Phased Out 

A completely trayless protocol in all dining facilities at Towson University would significantly 

reduce the amount of waste needed to be removed from these facilities. Our survey indicated that 38% 

of 355 students and faculty (that answered this question) almost always or often left food on their 

plates (See Chapter 2: Survey).   While they have not attributed this waste to the use of trays, our survey 

results do show that there are students and faculty who admit to leaving waste on their plates and other 

studies have associated trays with production of excess food waste (Central Michigan University, 2011). 

By producing less waste, there are fewer emissions from vehicles carrying the waste away from the 

University.  The energy going into preparing the wasted food would be avoided, as would costs 
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Conclusion 
Our �‰�Œ�}�i�����š�U���Á�Z�]���Z���(�}���µ�•�������}�v���š�Œ�Ç�]�v�P���š�}���u���l�����d�}�Á�•�}�v���h�v�]�À���Œ�•�]�š�Ç�[�•���(�}�}�����•���Œ�À�]�����•���u�}�Œ����

sustainable, was overwhelming from the onset. With a focus on the carbon neutrality goal set by the 

American Colleges and Universities �W�Œ���•�]�����v�š�•�[�����o�]�u���š�������}�u�u�]�š�u���v�š�U���Á�����•�š���Œ�šed to gather information 

about food service operations. Through group efforts, we analyzed the life cycle of our food from farm 

to table. The intermediate steps of processing, packaging, transporting, and waste management became 

some of the most important aspects of what we needed to understand in order to determine the best 

ways to move towards sustainability. Each of us within the class had to become experts on some 

component of this process and also had to educate everyone else on the elements of their findings.  

The purpose of this project has been to initiate a campus-wide discussion on ways to further 

efforts of Towson University and our campus Chartwells operation to increase the sustainability of food 

services as we continue to work towards making all campus operations 
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Appendix A:  Survey Instrument and Accompanying Consent Letter   
 
[Note: the numbers in color near each option/answer represent the way that item/answer is 
�Œ���‰�Œ���•���v�š�������}�v���š�Z�����Z�Œ���Á�[ data report found in Appendix C.] 
 
_1_Faculty/Staff          _2_Student                I am entering my 1,2,3,�Y�X year at Towson 
Live  _1_On-campus  Live_2_Off-campus Meal Plan _3_Yes      _4_No 
 

1. In general, how many times a week do you purchase food from an on-campus dining facility?   

___1__1-5;     __2___ 6-10;  ___3__11-15;  ___4__16-20; ___5___more than 20 

 

2. In general, which is more important in your food purchases at a campus dining facility? 

a. Quality   1 

b. Quantity  2 
 

3. Which is more important in selecting the food service facility on campus that you eat at? 

a. Variety of selections at one time 1  vs.      b.  Variety in offerings over time  2 

4. Which of the following contribute(s) to taking more food than you might be able to eat? (Circle all that 
apply).  [1=answer selected/ 0=answer not circled] 

a. Number of options available   
b.  The food is already paid for in my meal plan 
c. It is hard to decide what I want 
d. Curiosity to taste the options 
e. The size of the portion served 
 

5. �t�Z�]���Z���}�(���š�Z�����(�}�o�o�}�Á�]�v�P�����Œ�����Œ�����Ç���o���������š���d�}�Á�•�}�v�[�•���(�}�}�����•���Œ�À�]�������(�����]�o�]�š�]���•�M���~���]�Œ���o�������o�o���š�Z���š�����‰�‰�o�Ç�•�X [1=answer 
selected/ 0=answer not circled] 

a. Paper products 

b. Plastic products 

c. Styrofoam products 

d. Food waste (compost) 

e. Bottles and cans 
 
Circle the most accurate response Most always Often Not sure Rarely Never 

6. I recycle at home  1 2 3 4 5 

�ó�X���/���Œ�����Ç���o�������š���d�}�Á�•�}�v�[�•���(�}�}�����•���Œ�À�]�������(�����]�o�]�š�]���• 1 2 3 4 5 

8. I leave food waste on my plate  1 2 3 4 5 

[number selected recorded]
 

[number selected recorded] 

 
Circle the most accurate response 

Very 
Convenient 
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�í�í�X�����,�}�Á�����}���Ç�}�µ���(�����o�������}�µ�š���š�Z�����v�µ�u�����Œ���}�(���(�}�}�����}�‰�š�]�}�v�•�����À���]�o�����o�������š���d�}�Á�•�}�v�[�•���(�}�}�����•���Œ�À�]�������(�����]�o�]�š�]���•�M 
Way too many More than enough Just right Not enough Way too few 

1 2 3 4 5 

[number selected recorded] 
 

12.  H�}�Á���]�u�‰�}�Œ�š���v�š�����}���Ç�}�µ�����}�v�•�]�����Œ���š�Z�����Z�‹�µ���o�]�š�Ç�[���}�(���Á�Z���š���Ç�}�µ�������š���š�}���Ç�}�µ�Œ���}�À���Œ���o�o���Á���o�o-being?  
Very Important 
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 Letter of Consent  
 
 
 
September 2011 
 
 
 
 
Dear Participant: 
 
As a part of our Environmental Science and Studies Senior Seminar course, we are working with TU food 
�•���Œ�À�]�����•���š�Œ�Ç�]�v�P���š�}�����•�•�]�•�š���š�Z���u���]�v���������}�u�]�v�P���u�}�Œ�����Z�•�µ�•�š���]�v�����o���[���]�v���š�Z���]�Œ���}�‰���Œ���š�]�}�v�X�������•���‰���Œ�š���}�(���š�Z�]�•���‰�Œ�}�i�����š��
�Á�������Œ�����š�Œ�Ç�]�v�P���š�}�������š���Œ�u�]�v�����‰���}�‰�o���[�•�����š�š�]�š�µ�����•�������}�µ�š�����v�����µ�•�����}�(�������u�‰�µ�•���(�}�}�����•���Œ�À�]�����•�X 
 
If you are age 18 or older, we are hoping you will help us by completing a brief survey. 
 
All of your answers will be completely anonymous. You may stop answering at any time. 
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Appendix B: Summary of Survey Data 
 

Demographic Questions 

 
Number of faculty vs. students that participated in survey 

 

 

 

Years at Towson 
 

 

 

 

 

 

 

Living On-campus vs. Off�tcampus 

On-campus Off-campus 
133 187 
 

People with Meal Plan vs. People without Meal Plan 

Meal Plan No Meal Plan 
40 53 
 

Question One: Frequency of food purchases from an on-campus dining facility 

Purchases per Week People 
1-5 188 

6-10 74 

11-15 69 

16-20 25 

More than 20 2 

 

Question Two: Importance of quality of food vs. quantity of food. 

Quality Quantity 
318 40 
 

Question Three: Importance of variety of food at one time vs. variety of food over time. 

At one time Over time 
230 117 
 

Question Four: Contributing factors to taking more food than you might be able to eat 

Categories Yes 
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Question Five: Recycle at Towson University 

Category Yes No 
Paper 271 92 
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Question Eleven: The number of food options available at Towson 

Category Response 
Way too many 6 

More than enough 59 

Just right 167 

Not enough 108 

Way too few 17 
 

�Y�µ���•�š�]�}�v���d�Á���o�À���W���/�u�‰�}�Œ�š���v�������}�(���^�‹�µ���o�]�š�Ç�_���}�(���Á�Z���š���Ç�}�µ�������š���š�}���Ç�}�µ�Œ���}�À���Œ���o�o���Á���o�o�������]�v�P 

Category Response 
Very Important 175 

Important 146 

Neither 17 

Not Important 13 

Very unimportant 8 
 

Question Thirteen: Reduction of options in each category of food (meat, vegetable, side) 

Would be Ok Would not be Ok 
131 224 
 

�Y�µ���•�š�]�}�v���&�}�µ�Œ�š�����v�W���/�v���P���v���Œ���o���‰�µ�Œ���Z���•�]�v�P���Z�����]�š�•�U���š�Z�����^���v�À�]�Œ�}�v�u���v�š���o���(�}�}�š�‰�Œ�]�v�š�_���}�(�����v���]�š���u���u���������(�Œ�}�u��
sustainably harvested or recycled 

Category Response 
Very Important 50 

Important 143 

Neither 104 

Irrelevant 48 

Totally irrelevant 13 
 

Question Fifteen: In my general purchasing habits, I consider the cost of a food product 

Category Response 
Very Important 108 

Important 180 

Neither 44 

Irrelevant 22 

Totally irrelevant 4 
 

Question Sixteen (part a): Willing to pay more for sustainably produced food 

Yes No 

224 133 
 

Question Sixteen (part b): If yes, How much more? (On a $5.00 item) 

Money Response 
5 cents 26 

10 cents 40 

25 cents 63 

50 cents 60 

More than 50 cents 45 
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Question Seventeen: Changes that would have more of an impact on your food purchasing habits 

A slight increase in price A slight decrease in serving size 
231 106 
 

Question Eighteen: Dining times at an all-you-care-to-eat dining facility 

Time Response 
7:00 to 11:00 am 26 

11:00 to 3:00 pm 52 

3:00 to 7:00 pm 78 

7:00 to 11:00 pm 10 
 

Question Nineteen: Dining times at an a la carte dining facility 

 

Time Response 
7:00 to 11:00 am 27 

11:00 to 3:00 pm 120 

3:00 to 7:00 pm 46 

7:00 to 11:00 pm 29 

 
Question Twenty: Dining times at on campus franchises  
 

Time Response 
7:00 to 11:00 am 20 

11:00 to 3:00 pm 107 

3:00 to 7:00 pm 56 

7:00 to 11:00 pm 14 

 

 
Question Twenty-One: Dining times of snacks.  

 

Time Response 
7:00 to 11:00 am 48 

11:00 to 3:00 pm 68 

3:00 to 7:00 pm 37 

7:00 to 11:00 pm 37 
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Sur  
# 7 8 9 
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57 
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57 1 2 6 0 3 2 1 1 1 
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116 2 
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175 1 
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234 2 4 2 2 1 2 1 0 1 1 0 0 1 1 0 0 1 1 
235 2 0 1 1 3 1 1 1 0 1 0 0 1 0 0 1 0 1 
236 2 1 1 0 2 1 1 0 0 1 0 0 1 1 1 0 1 1 
237 2 0 1 0 4 1 1 0 0 0 1 0 1 1 1 0 1 1 
238 2 2 2 2 1 1 2 0 0 0 1 0 1 1 0 0 1 2 
239 2 2 2 2 2 2 2 0 0 0 0 00  

0

0

 

0 

 

2
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293 3 4 3 3 3 2 2 4 4 2 0 0 12 3 3 0 WVC 
294 2 2 4 2 3 2 1 2 2 1 4 0 14 0 1 0 WVC 
295 2 4 2 2 3 2 1 3 2 1 3 1 0 2 2 2 Univ village 
296 3 2 4 3 4 2 1 4 1 2 0 1 3 3 3 2 

 297 2 1 3 3 5 1 2 5 1 1 3 1 3 2 3 1 
 298 1 4 3 1 4 1 2 1 1 

1 
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352 2 4 2 2 1 1 1 0 0 0 1 1 0 0 0 0 1 4 
353 2 2 1 1 2 1 1 0 1 0 0 0 0 0 0 0 0 4 
354 2 3 0 0 1 1 1 0 0 0 1 0 0 0 0 0 1 1 
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352 1 2 6 0 4 1 2 2 1 1 4 2 0 2 2 1 Beach 
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356 2 2 2 2 3 1 2 4 2 1 3 1 4 2 3 2 Beach 
357 1 5 3 2 1 1 1 1 4 1 5 1 6 4 0 4 Beach 
358 3 4 4 2 4 2 2 3 1 2 0 2 0 2 2 0 Beach 
359 1 2 1 1 2 2 1 3 2 1 3 1 4 3 3 3

2

 

216 re
61
ET0
141.39 506.47 23.04 11.28 re
W* n
BT
/F10 8.04 Tf631 0 0 1 384.67 74.55 Tm
0 g
[( )] TTJ
ET61
ET0q
440.48 506.47 23.055 1
2

2(2)] TJ61
ET0q
440.48 506.47 23.02 11.28 re
W* n
BT
/F10 10 8.04631 0 0 1 384.67 74.55 Tm
0 g
[( )] T211.16 
61
ET0
1
210.41 506.47 23.04 11.16 re
W* n
BT
/F10 .04 Tf631 0 0 1 384.67 74.55 Tm
0 g
[( )] 1

11111

  11.16 61
ET0q

325.51 506.47 22.92 11.16 re
W* n
BT
/F108.04 Tf631 0 0 1 384.67 74.55 Tm
0 g
[( )] (TJ
ET61
ET0
141.39 506.47 23.04 111)] TJ
61
ET0
141.39 506.47 23.044 11.28 re
W* n
BT
/F10 8.04 Tf631 0 0 1 384.67 496.99 Tm
0 g
[(1)] TJ
61
ET0
141.39 506.47 23.044 11.28 re
W* n
BT
/F10 8.04 Tf631 0 0 1 384.67 74.55 Tm
0 g
[( )] (TJ
ET61
ET0q
440.48 506.47 23.055 4)] TJ
61
ET0q
440.48 506.47 23.064 11.28 re
W* n
BT
/F1 8.04 Tf631 0 0 1 384.67 508.27 Tm
0 g
[( )] TJ
61
ET0q
440.48 506.47 23.064 11.28 re
W* n
BT
/F1 8.04 Tf631 0 0 1 384.67 74.55 Tm
0 g
[( )] (TJ
ET61
ET0q
440.48 506.47 23.055 4)] TJ
61
ET0q
440.48 506.47 23.064 11.28 re
W* n
BT
/F1 8.04 Tf631 0 0 1 384.67 508.27 Tm
0 g
[(4)] TJ
61
ET0q
440.48 506.47 23.064 11.28 re
W* n
BT
/F1 8.04 Tf631 0 0 1 384.67 74.55 Tm
0 g
[( )] (TJ
ET61
ET0
141.39 506.47 23.04 111)] TJ
61
ET0
141.39 506.47 23.044 11.28 re
W* n
BT
/F10 8.04 Tf631 0 0 1 384.67 508.27 Tm
0 g
[(4)] TJ
61
ET0
141.39 506.47 23.044 11.28 re
W* n
BT
/F10 8.04 Tf631 0 0 1 384.67 74.55 Tm
0 g
[( )]  TJ
ET61
ET0q
440.48 506.47 23.055 [(3)] TJ61
ET0q
440.48 506.47 23.064 11.28 re
W* n
BT
/F110 8.04 631 0 0 1 384.67 508.27 Tm
0 g
[([(3)] TJ61
ET0q
440.48 506.47 23.064 11.28 re
W* n
BT
/F110504 Tf631 0 0 1 384.67 74.55 Tm
0 g
[( )] 5 ] TJ
61
ET0q
q
463.53 506.47 76.56 11.16 61
ET0q

325.51 506.47 22.92 11.16 re
W* n
BT
/F1055 11.2631 0 0 1 384.67 496.99 Tm
0 g
[( 11.16 61
ET0q

325.51 506.47 22.92 11.16 re
W* n
BT
/F105
q
34631 0 0 1 384.67 74.55 Tm
0 g
[( )] 55 ] TJ61
ET( )] TJ
ET
Q
Q
71.304 504.3161
ET( )] TJ
ET
Q
Q
71. 506.47 23. 8.re
W* n
q
440.47 631 0 0 1 384.67 .47 23. 8.re
Wf
1 0 06A
q
re
t)9(s24.12 11.28 re
W* n
76.61
ET( )] TJ
ET
Q
Q
71. 506.47 23. 8.re
W* n
q509 TJ
631 0 0 1 384.67 74.55 Tm
0 g
[( 95.19 238.0 Tm
0 g
 -0.0302 Tc[(357)] T50
ET
Q
q
71.304 495.19 24.150
ET
Q
q
71.304 495F15 8.04 Tf50
ET0 1 90.024 474.67 Tm
0 g
[( 50
ET
ET
Q
Q
q
95.431 495.19 2350
ET0 1 90.024 474.67 Tm
4 472.63 23.04 11.28 re
W* n
BT52F10 8.04 Tf
1 0 0 1 108.626508.27 Tm
0 g
[(95.19 2350
ET0 1 90.024 474.67 Tm
4 472.63 23.04 11.28 re
W.19 24.1521 0 0 1 113.06 496.99 Tm
0 g
[( )] TJ
ET50
ET0q
118.47 472.63 22.92 11.28 re50
ET0q
118.47 472.63 22.92 11.28 re
W* n
BT
/F10 8.04 Tf8.0 0 0 1 131.66 496.99 Tm
0 g
[(5)] TJ
50
ET0q
118.47 472.63 22.92 11.28 re
W* n
BT
/F10 8.04 Tf8.0 0 0 1 131.66 74.55 Tm
0 g
[( )] TJ
ET
50
ET0
141.39 472.63 23.04 11.28 re
50
ET0
141.39 472.63 23.04 11.28 re
W* n
BT
/F10 8.04 Tf8.0 0 0 1 131.66 496.99 Tm
0 g
[(.28 re
50
ET0
141.39 472.63 23.04 11.28 re
W* n
BT
/F10 8.04 Tf8.0 0 0 1 131.66 74.55 Tm
0 g
[( )] TTJ
ET50
ET0q
118.47 472.63 22.92 12)] TJ
50
ET0q
118.47 472.63 22.92 11.28 re
W* n
BT
/F10 8.04 Tf8.0 0 0 1 131.66 519.55 Tm
0 g
[(3)] TJ
50
ET0q
118.47 472.63 22.92 11.28 re
W* n
BT
/F10 8.04 Tf8.0 0 0 1 131.66 74.55 Tm
0 g
[( )] TTJ
ET50
ET0q
118.47 472.63 22.92 12(2)] TJ50
ET0q
118.47 472.63 22.92 11.28 re
W* n
BT
/F10 0 8.04 8.0 0 0 1 131.66 508.27 Tm
0 g
[(2(2)] TJ50
ET0q
118.47 472.63 22.92 11.28 re
W* n
BT
/F10 10 8.048.0 0 0 1 131.66 74.55 Tm
0 g
[( )] T)] TJ
50
ET0
1q
210.41 472.63 23.04 11.28 r50
ET0
1
210.41 472.63 23.04 11.28 re
W* n
BT
/F10 8.04 T8.0 0 0 1 131.66 508.27 Tm
0 g
[(211.28 r50
ET0
1
210.41 472.63 23.04 11.28 re
W* n
BT
/F10 .04 Tf8.0 0 0 1 131.66 74.55 Tm
0 g
[( )] 1)] TJ
50
ET0q
118.47 472.63 22.92 11)] TJ
50
ET0q
118.47 472.63 22.94 11.28 re
W* n
BT
/F10 8.04 Tf8.0 0 0 1 131.66 496.99 Tm
0 g
[(1)] TJ
50
ET0q
118.47 472.63 22.94 11.28 re
W* n
BT
/F10 8.04 Tf8.0 0 0 1 131.66 74.55 Tm
0 g
[( )] 1)] TJ
50
ET0q
118.47 472.63 22.92 11)] TJ
50
ET0q
118.47 472.63 22.92 11.28 re
W* n
BT
/F10 8.04 Tf8.0 0 0 1 131.66 496.99 Tm
0 g
[(1)] TJ
50
ET0q
118.47 472.63 22.92 11.28 re
W* n
BT
/F10 8.04 Tf8.0 0 0 1 131.66 74.55 Tm
0 g
[( )] 1)] TJ
50
ET0
141.39 472.63 23.04 111)] TJ
50
ET0
141.39 472.63 23.044 11.28 re
W* n
BT
/F10 8.04 Tf8.0 0 0 1 131.66 496.99 Tm
0 g
[(1)] TJ
50
ET0
141.39 472.63 23.044 11.28 re
W* n
BT
/F10 8.04 Tf8.0 0 0 1 131.66 74.55 Tm
0 g
[( )] 11
11 11.28 r50
ET0q

325.51 472.63 22.92 11.28 re
W* n
BT
/F108.04 Tf8.0 0 0 1 131.66 74.55 Tm
0 g
[( )]  TJ
ET50
ET0
141.39 472.63 23.04 1111

 

 

 

 

 

 

 

[(3)] TJ50
ET0q
118.47 472.63 22.964 11.28 re
W* n
BT
/F110504 Tf8.0 0 0 1 131.66 74.55 Tm
0 g
[( )] 5 ] TJ
50
ET0q
J 8.04 Tf
1 0 0 1 430.63 474.50
ET0q

325.51 472.63 22.92 11.28 re
W* n
BT
/F1055 11.28.0 0 0 1 131.66 508.27 Tm
0 g
[([63 474.50
ET0q

325.51 472.63 22.92 11.28 re
W* n
BT
/F105
q
348.0 0 0 1 131.66 74.55 Tm
0 g
[( )] 55 ] TJ50
ET3)] TJ 8.re
W* n
q
440.47 506.50
ET3

1

1

1

1

1

1

1

1

1



95 
 

Appendix D: Unedited Comments from Survey (Note: These are unedited and were taken 
directly from the survey responses to the best of our reading ability) 
 
�d�Z�����‹�µ���•�š�]�}�v�����•�l�������Á���•���^Do you have any suggestions as to how our campus food services could 
�������}�u�����u�}�Œ�����Z�•�µ�•�š���]�v�����o���[���]�v���]�š�•���}�‰���Œ���š�]�}�v�U���]�X���X�U���Œ�����µ�������]�š�•�����v�À�]�Œ�}�v�u���v�š���o���Z�(�}�}�š�‰�Œ�]�v�š�[���Á�Z�]�o�����u���]�v�š���]�v�]�v�P��
�]�š�•�������]�o�]�š�Ç���š�}���•���Œ�À�����]�š�•�����o�]���v�š���o���M�_ 

 
1. Less serving size 
2. The food restaurants such as paws and the dining halls should remain open till a later hours past 7 pm. The 

portion sizes could be smaller and the options could be healthier. 
3. If they were to offer more sustainable food it should be across the board-���}�v�[�š���P�]�À�����š�Z�����‰���}�‰�o�����š�Z�����}�‰�š�]�}�v���}�Œ��

they will take the bigger cheaper portions. 
4. Recycle, reduce, and reuse 
5. Make it more clear which cans are recycling and which are for trash. I often see people just toss in their trash 

without paying attention to whether it is a recycling can or not. 
6. Promote the recycling. 
7. Real plates for eat-in at brick street, p-tux, etc. 
8. More option. 
9. Is there any sustainable practice going on? I would not think so based on food available. I have no suggestions, 

���������µ�•�����]�š�[�•���Z���Œ�����š�}���(���������u���•�•���•���}�(���‰���}�‰�o���U�����Æ�‰���v�•�]�À�����}�Œ�P���v�]�����(�}�}���•���(�}�Œ��a low cost to the school students. 
10. Quality over quantity. 
11. More simple options that cost less-�(�}�}�����š�Z���š���]�•�������•�š���‰�o�����]�v�������o�}�š���}�(���‰���}�‰�o���[�•�����]���š�X 
12. �E�}���•�š�Ç�Œ�}�(�}���u�[�•�U���}�‰�š�]�}�v�•���}�(���Œ���µ�•�����o�����‰�o���š���•���}�(���•�]�o�À���Œ�Á���Œ�����]�v�•�š���������}�(�����]�•�‰�}�•�����o�����‰�Œ�}���µ���š�•�U���o�}�����o�o�Ç���P�Œ�}�Á�v�l�Œ���]�•������

products. 
13. Not sure how it is ran to begin with. 
14. Keep recycling. 
15. Lower the prices. Improve the quality of food. 
16. Non that I can think off. 
17. To advertise recycling options by all bins because not everyone knows what can be recycled. 
18. Use more paper products. 
19. Buy local, Compost, Use ALT, energy sources. 
20. More vegetation options. 
21. If campus used a free market system where local venders could come in the incentive to be sustainable would 

be higher, there would be greater competition which would push the companies to get better for the clients.  
22. Offer more vegetarian options. 
23. The quality should increase. 
24. Compost, Less  styrfoams.  
25. I just want tastier food. 
26. Lowering prices by a lot. 
27. Be more connected to the vegetable garden on campus. 
28. Cut down on the amount of choices people have when eating meat. 
29. How about not using plastic fork, spoons, etc..? 
30. Price lowered and quantity increased.  
31. Utilize urban farms, green house on roof tops.  
32. More recycle like in the University Union at all locations. 
33. Try to waste less food. 
34. Recycle. 
35. Extend dining hours, give food options for all kinds of students, prices should be in range. 
36. Composting is a great idea and more recycling. 
37. The hours of operation need to be longer and open on weekends. 
38. Use containers/cautions made from recycled materials. Buy products from/work in business with the Towson 

Farmers Market. 
39. More recycling bins. 
40. More advertising about it. 
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41. Make recycling situations obvious, more locally grown foods and options for us vegetarians. Use food from TU 
veggie gardens. 

42. No more recycling �^�E���Ì�]�•�_�����š���•�µ�•�‹�µ���v���X���h�•�������]�(�(���Œ���v�š���š�Z�]�v�P�•���š�}�������š���}�(�(�X 
43. Have the different types of recycling/waste bins. Similar to those in Susquana right now. 
44. �/�����}�v�[�š���l�v�}�Á�X 
45. Some way to roll-
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Appendix E: Statistical Analysis 
 

Willingness to Pay More for Sustainable Products and How Often They Recycle 
 

Ho: Willingness to pay [WTP] for more sustainable products and how often they recycle are 
independent.  
H1: Willingness to pay for more sustainable products and how often they recycle are not independent.  
 

df = (2-1)(2-1) = 1  Observed X2 = 26.45   p = 2.70 

Expected WTP Not WTP 
Most always or often recycle at 
Towson University 

163.03 91.97 

Rarely or never recycle at Towson 
University 

31.97 18.03 

 

At a 5% level of significance, we reject the null hypothesis; therefore willingness to pay more for 
sustainable products and recycling often are not independent. 
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Ho: Years at Towson University and recycling at home are independent.  
H1: Years at Towson University and recycling at home are not independent.  
 

df = 3 X2 = 1.15   p = 0.76  df = 3 

Expected Year 1 Year 2 Year 3 Year 4 
Most always/often recycle at Towson 
University 

57.502 47.047 44.060 25.391 

Rarely/never recycle at Towson University 19.498 15.953 14.940 8.609 
 

At a 5% level of significance, we do not reject the null; therefore, years at Towson University and 
recycling at home are independent.  

 


