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ABSTRACT 
Analysis of data to determine how much knowledge the American University of 

Nigeria food service has on sustainability as well as creating an improvement plan 

has formed the crux of this research paper. 

The American University of Nigeria has been able to provide and implement 

sustainability plans however these plans do not include the food service.  To help 

determine what level of improvement is required, interviews were done, periodic 

visits and observations were also done. It would be important to mention here that 

the setback experienced by the food service in the area of sustainability has been 

because of their lack of knowledge on the importance and benefit of sustainability as 

well as an information gap between the university and the food service, where the 

number of students present in a semester is concerned. 
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Sustainability is not a destination; it is an adventure a mystery, and a process. As 

Flint & Houser (2001) remind us, there are sure to be stumbling blocks along the 

way, but we mustn’t be discouraged because this journey toward sustainability, like 

the journey toward human equality, is forever evolving (Flint & Houser, 2001).  

1. INTRODUCTION 

1.1 BACKGROUND OF STUDY 
One of the most neglected element in Nigerian development is environmental 

sustainability, even though the word has been used a lot, little or nothing has been 

done in that direction. 

This research paper seeks to characterize the degree of sustainability and identify 

opportunities for improvement in the American University of Nigeria’s Food service. 

Results from this will help inform the decision process on whether or not there is a 

need to improve.  

1.2 HISTORY OF SUSTAINABILITY IN AMERICAN UNIVERSITY OF 

NIGERIA  
From the beginning, the university has been committed to development but has not 

implemented the sustainability component of development until 2012 when Dr. 

Charles Reith joined the university as Director of Sustainability and Professor of 

Environmental Science. In June of 2012, AUN joined the Association for the 

Advancement of Sustainability in Higher Education (AASHE) and began to apply 

AASHE’s principles to its planning and operations. This included the preparation of 

an annual sustainability report.  

AUN’s Student Teams Advancing Regional Sustainability (STARS) was founded in 

August 2012. In the context of all the improvement made possible by the efforts of 
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AUN’s STARS which includes better land management, water conservation, energy 

reduction campaign, the food service has languished. There has been no real progress 

in the food service.  

1.3 STATEMENT OF PROBLEM 
The American University of Nigeria’s food service remains as yet undefined in terms 

of its performance relative to sustainability and therefore recommendations on 

improvements cannot be made until the overall performance has been characterized.  

1.4 RESEARCH QUESTIONS 
� How can one best characterize the sustainability performance of an 

institutional food service and how would this apply to the American 

University of Nigeria food service? 

� Where along the food services’ supply and operational chain are the greatest 

opportunities to improve sustainability? 

� For those elements of the food service that are environmentally irresponsible, 

what are the alternatives?  

1.5 OBJECTIVES OF THE STUDY 
� To characterize sustainability of the food service.  

� To determine if the American University of Nigeria food service uses 

adequate technology. 

� To create a mind map for the American University of Nigeria food service. 

� To use some parameters to measure the level of sustainability of the 

American University of Nigeria food service. 

� To find out how the food waste is handled and disposed of by the American 

University of Nigeria food service. 
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� To provide an improvement plan.  

1.6 SPECIFIC AIMS 
� To characterize the environment related processes at the food service in order 

to identify opportunities to improve environmental performance. 

� To prioritize recommendations to be implemented.    

2.0 LITERATURE REVIEW.  

2.1 DEFINITION OF SUSTAINABILITY 
Over the last 15 years, the word sustainable has been used to explain a world in 

which natural systems and humans can continue to coexist even into the future. The 

term “sustainability” has numerous definitions. It has been defined in association to 

policy making; others defined it in association to the preservation of natural 

resources that are available to human and the capability of human to use the 

resources without depleting them and preserve them for future generations. In 

general, the commonly accepted definition of sustainability was given on economic 

development by the United Nation Commission in its Brundtland Report in 1987. In 

the report titled Our Common Future, sustainability was defined as that which meets 

the requirements of the present-day generations without damaging the capacity of the 

future generations to meet their own objectives. (United Nations, 1987)  

Sustainability is an imperative objective that needs to be adopted across all sectors in 

the society. Universities play a special role in advancing this because “part of the 

Talloires Declaration is the idea that the university is a microcosm of society and 

that’s why universities have a special opportunity”. (Reith, 2015) 

Universities have electricity, food service, incoming and outgoing population 

resource group. They are like a little version of society and in a manageable scale. 
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Furthermore the whole world looks towards universities as resources from which 

important guidance arises. The Talloires Declaration asserts that society should be 

looking at universities as models of how society can better be managed. (Reith, 

2015) 

2.2 A PROGRAM TO PROMOTE SUSTAINABILITY IN HIGHER 

EDUCATION (UNIVERSITY) 
In 1990 with the Talloires Declaration, a noteworthy effort was made to explain the 

concept of sustainable university. Twenty two university leaders were called together 

in Talloires, France by Jean Mayer, President of Tufts University Boston, USA to 

discuss and generate a document that would map out key measures that must be 

taken by universities to produce a sustainable future. They accepted that there was a 

lack of understanding by experts in all fields such as consequence on public health 

and the environment in addition to the insufficiency of experts in environmental 

management. The duty of the university was defined by this assembly in the 

following way: “Society’s institutions are managed and developed by most of the 

people universities educate. Hence, universities bear intense responsibilities to 

increase the knowledge, awareness, tools and technologies to make a future that is 

environmentally sustainable”. (Jean, 1990) 

Serious aspects of the presidents' visualization of sustainability through higher 

education are described using the following extracts from the Talloires Declaration:  

The vice chancellors, rectors, and presidents of universities from all over the world 

were extremely troubled about the unparalleled speed and scale of degradation and 

pollution of the environment and the exhaustion of natural resources. Toxic wastes, 

pollution and weakening of the ozone layer threaten the continued existence of 
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humans and that of other living species, the security of nations, the biodiversity of 

the earth and its integrity, and the future generations heritage. They believed that to 

tackle these important problems and to alter the trends, urgent actions was needed to 

be taken. Leadership must be provided by university leaders so that their institutions 

would react to this urgent task. The following actions were agreed to be taken by the 

university heads:  

They urged all universities to be involved in policy formation, research, 

education and exchange of information on environment, population, and 

improvement to move towards a future that is sustainable. 

To make certain that all graduates of a university are environmentally 

responsible and learned citizens they decided to start programs to develop 

skills in economic development that was sustainable.   

They urged all universities to start programs of reduction of waste, recycling, 

and conservation of resource at the universities so as to set a model of 

environmental responsibility. (USLF, 1990) 

The Talloires Declaration has been signed by 265 university chancellors and 

presidents at institutions in more than 40 countries across the five continents. This 

shows that there is a growing acknowledgement that service, teaching, and academic 

research must discourse the challenge called sustainability. The signing of the 

Talloires Declaration was an emblematic act and also a framework and impetus for 

constant improvement towards sustainability.  

There are huge hindrances to transforming higher education even with the Talloires 

Declaration as a governing set of obligations because universities are also intensely 
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involved with providing knowledge for a world economy that is "unsustainable". 

Disciplines like theology, engineering and psychology have academic work like 

service, teaching and research systematized in them. The advertising of sustainability 

in higher education can significantly be influenced by discipline leaders.  

2.3 SUPPLY CHAIN 
A supply chain is a term used to describe a set of establishments that are connected 

directly by one or more downstream and upstream movements of services, products, 

information, or finances from a particular source to a consumer (Mentzer, 2001).  

In the food service, behind every plate served to a consumer is an intricate and 

dynamic supply chain that connects growers and farmers, food manufactures, food 

retailers, transportation, food service and then the consumer.  When the supply chain 

of the food service performs well, the final result is a very satisfied and happy 

consumer (Partridge, 2011).   
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FIGURE 1: SUPPLY CHAIN DIAGRAM OF A TYPICAL FOOD SERVICE 

2.4 SUPPLY CHAIN MANAGEMENT 
Supply chain management can be seen as the supervision of the movement of goods. 

It comprises of the movement and storing of the raw resources, work-in-process 

record, and also the movement of finished merchandises from the original point to 

the point of consumption (Harland, 1996). A Booz Allen Hamilton consultant named 

Keith Oliver used the term “supply chain management” in an interview in 1982 for 

the Financial Times, which was how the word got into the public domain (Jacoby, 
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2009). The orderly, planned organization of traditional business tactics and functions 

across all functions of a business within a specific company and through businesses 

that are within the supply chain, for the aims of enhancing the long-term 

performance of the separate companies and the supply chain as a whole is what is 

considered a supply chain management (Mentzer, 2001). 

The supply chain management is the field that refers to the supervision of all 

movement and delivery of goods. It is also the planning and supervision of the 

acquisition, movement and preparation of goods. Supply chain management is a 

discipline that helps us understand all the steps associated with the delivery of food 

or the serving of food to students starting with farming all the way down to waste 

disposal. The food service supply chain management manages all aspects starting 

from the raw materials through the processing aspect till the goods reach the food 

service industry and then to the consumers. (Partridge, 2011) 

2.5 INDUSTRIAL ECOLOGY 
Industrial ecology is a systems-based, multidisciplinary discourse that tries to 

understand developing behavior of complex natural/human systems. It is the study of 

how energy and material flows in industrial systems. The global industrial economy 

can be demonstrated as a system of industrial methods that fulfills the wants of 

humanity through the buying and selling of commodities from the extraction and 

transformation of resources from the earth. Industrial ecologists are usually 

concerned with the effects of industrial actions on the environment, problems of 

disposal of waste and the use of the natural resources by the planet. (Allenby, 2006) 

The field of industrial ecology undertakes issues of sustainability by analyzing the 

problems from various perspectives, often involving aspects of technology, 
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sociology, economy, and the environment (Frosch, 1989). The concern of industrial 

ecology is with the changing of industrial method from an open loop system where 

capital investments and resources goes across the system to turn into waste to a 

closed loop system where waste becomes resources for new procedures (Allenby, 

2006).  

2.6 INDUSTRIAL SYMBIOSIS 
Industrial symbiosis is the use of by-product resources, utilities, and services jointly 

amongst industries for the purpose of the addition of value, the reduction of costs and 

for the improvement of the environment (Agarwal & Strachan , 2008). Industrial 

symbiosis is a desired result of eco-industrial planning.  

Traditionally distinct industries are engaged by industrial symbiosis in a 

collaborative method to competitive advantage including the physical swapping of 

water, energy, materials, and by-products. The synergistic opportunities and 

cooperation made accessible by geographic proximity are the means to industrial 

symbiosis. (Chertow, 2000) 
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FIGURE 2: INDUSTRIAL ECOLOGY PROCESSES (Halog, 2015). 

 

2.7 INTEGRATED WASTE MANAGEMENT.  
Integrated waste management can be defined as the complementary use of a number 

of different practices to effectively and safely handle public solid waste (U.S EPA, 

2012). Here the notion of waste is replaced by the notion of resources, which is then 

combined with a controlled and well-ordered waste stream (WWW, 2009).  

Source reduction is the eradication of waste before it is produced. It involves the 

manufacture, design, purchase and use of materials to decrease the quantity of 

toxicity of trash produced. It can help with the reduction of the disposal of waste and 

the cost of handling because of the avoidance of the costs of composting, recycling, 
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combustion and landfilling. It also decreases pollution and conserves resources. (U.S 

EPA, 2012)  

Food donation is the most essential reuse option in food service. Worldwide, 

thousands of organizations are willing to accept all kinds of donation and they go to a 

great cause (Sustainable Foodservice, 2009).  

Recycling involves the process of collecting and usage of raw waste materials for the 

making of new products. The steps taken in recycling include the gathering 

recyclables of solid waste, separation of the materials by type, processing them and 

the purchase and use of goods made from recycled materials. It saves natural 

resources and energy. (U.S EPA, 2012) 

Waste combustion and landfilling help in managing waste that cannot be recycled. 

Combustion reduces the bulk of waste and provides the advantage of energy 

recovery. Landfill is a major component of waste management like brief storage, 

consolidation and relocation, or processing of waste. (U.S EPA, 2012) 

 

FIGURE 3: INTEGRATED WASTE MANAGEMENT (Terutalk, 2012) 
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2.8 WEST AFRICAN CATERING NIGERIA, LTD (WAC) 
West Africa Catering Nigeria, Ltd. is the company managing the food service at the 

American University of Nigeria. The business operation of WAC started in October 

2000. They provide “first class” food service to industries and university food service 

and they are responsible for the buying, storage and catering of food. Their Onne oil 

and gas free zone warehouse, located in Port Harcourt is a 20,000 square meter yard 

which has a 5000 square meter of temperature controlled space. They have an 

operational supply chain management service. Their local facility includes a freezer, 

chiller, storage of dry goods, transportation of goods to a location and inventory 

control. (West Africa Catering, 2013)  

2.9 FOOD SERVICE INDUSTRY  
“Sustainability in Food Service is defined as ‘the production and consumption of 

food in a way that ultimately promotes the continuous well-being of our planet and 

ourselves’.” (Turenne, 2014) 

Here, the food service industry is seen as a restaurant industry. The food service and 

restaurant have some similarities because they both prepare food and consumers pay 

for it. The inputs into the restaurant include products used for the production of food, 

and the outputs includes the waste and how the restaurant could have an impact on 

the world. There are four major classes of factors that act as an intermediate between 

the world and the restaurant. They are: 

� Food, 

� Packaging, 

� Energy, and 

� Water 
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2.91 FOOD 
In a restaurant, food is probably the most essential factor. The making and supply of 

food uses about 19 percent of the total energy used in the United States of America 

(Science Daily, 2008). It can be rather daunting, determining how to be sustainable 

about the food used and what to do with the leftovers if one is trying to be 

environmentally mindful.  

i. ORGANIC FOOD 
The Organic Food Production Act of 1990 is a program centered on federal 

guidelines that explain standard farming practices that are organic and also 

production contributions that are organic and acceptable. For a product to be organic, 

it must have been produced organically. This requires the absence of growth 

hormones and antibiotics for animals, use of resources that are renewable and the 

absence of the use of regular pesticides. It also entails that the fertilizers used are not 

produced with ingredients that are synthetic. Examples of organic foods include 

greens, cereals, beans, vinegar and legumes. The act gave an authority to the 

government to supervise the processing, labelling and packaging of organic products. 

(Organic Food Production Act of 1990, 1990) 

 

FIGURE 4: ORGANIC LABEL (Meg, 2013) 
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ii. LOCAL FOOD 
Engelhaupt (2008) describes food that is grown within 50 miles to 150 miles 

although sometimes the distance could be farther, as local food. Buying local food is 

more environmentally sustainable. In fact, this can be characterized with the notion 

of food miles. Food miles can be defined as the distance travelled by food from the 

production time until it gets to the consumer. The environmental effect of food can 

be evaluated using food miles as a factor. (Engelhaupt, 2008) 

There is an argument that the more distance a commodity travels, the more damage 

it has environmentally. This is because of the energy used in the storage, fuel used in 

the transportation and the emitted carbon dioxide. (David , Howard, & Winter, 

2009) 

FIGURE 5: THE LOCAL FOOD SYSTEM (Nourish, 2010) 
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iii. FOOD WASTE REDUCTION  
U.S. EPA (2010) food waste recovery hierarchy shows options available to 

manage food waste.  

                                                             . 
FIGURE 6: U.S EPA FOOD WASTE RECOVERY HIERACHY. (U.S. EPA, 2009) 

 

The figure above proposes source reduction or other waste moderation strategies 

before composting and disposal practices. Two methods of source reduction are 

reducing pre and post-consumer food waste and waste audits. Waste audits are a 

process used to measure the types and amount of waste being produced by an 

organization (Solid Waste District). Waste audits should be used by more food 

service industries in order to reduce waste management costs and reduce their impact 

on the environment (U.S. EPA, 2009). A company called Lean Path produces a 

product called The Value Waste Tracker. The Value Waste Tracker is a scale that 

records all the data about a wasted food in less than a minute (Lean Path, 2010). The 

next step is food donation. Food can be donated to those in need in the community 

and this reduces organic inputs into landfills.  
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iv. COMPOSTING  
Composting is a process whereby organic matter (food waste, leaves) are been 

recycled and degraded to be used as soil modification and fertilizer. Composting can 

be defined as a natural process that has been managed to allow food to degrade in 

such a way that it is favorable for the environment. This is a process where waste 

gotten either from leftover food after a meal or extra food not eaten are used in a 

fruitful way in order to help the environment. Food items that can be composted 

includes fruits, vegetables, grains, tea bags, egg shells, leaves, and pastries. Items 

that are not composted includes fish waste, dairy products, meat waste, plastic bags 

and Styrofoam plates. Compost make a good soil amendment, it improves sanitation, 

and reduces the effects of excess food waste. (Sussman & Glifford , 2012)  

 

FIGURE 7: A COMPOST SYSTEM (University of Michigan, 2014) 

2.92 PACKAGING 

i. PLASTICS AND PAPER 
The question of “if plastics and paper should be recycled?” seems to be responded to 

a long time ago, however part of this research work will show that some aspects of it 

may not be environmentally sustainable.    
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ii. PLASTICS 
The recycling of plastics looks like a no brainer but do we actually know what 

happens to the recycled plastics? As plastic gets recycled, it is fragmented down into 

secondary resins and then it is mixed back with primary resin (Duraiappah, 2002).  

Thirteen (13) percent of the total plastic produced by China is made up of secondary 

resin. The reason behind this is that the request for recycled plastics is not so high. 

Another reason is that the Food and Drug Administration (FDA) does not permit the 

usage of recycled material to make food grade plastic. (U.S FDA, 2014)  In the 

United States, recycled plastics can be used to make plastics that would not come in 

contact with food. The first commercial manufacturer of food grade plastic from 

recycled plastic in the world is an enterprise called Greenstar WES located in the 

United Kingdom. (Processing Talk, 2009) 

China makes and recycles most of the world’s plastic. A major concern is created on 

the recycling process. There are five major environmental side effects from the 

process of recycling which includes: solid waste, potential global warming, human 

toxicity, acidification and eutrophication. The side effects are as a result of the 

energy and chemicals that are used for the recycling of plastic. Also, many of the 

plastics that are supposed to be recycled do not get recycled and end up getting 

dumped in the land fill. (Duraiappah, 2002) 

iii. PAPER 
The food service uses a lot of paper products every day. The best kinds of paper 

products to use are primary paper products, compostable products, and recycled 

paper. The afterlife of these options are considered. Primary paper products and 

recycled paper can be recycled again and also composted. Compostable products like 

compostable cups can be easily composted.  
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Which is more environmentally sustainable, to recycle paper products or to compost 

them and make new primary products? A study done by the University of Victoria 

Institute for Lifecycle Energy Analysis about cups looked at the usage of energy in 

disposable and reusable cups and came to the conclusion that foam cups are a better 

choice than reusable cups because of the energy used to clean them and the energy 

used to create them. It takes about fifty (50) uses of ceramic cups to equal the energy 

of a paper cup. It takes hundreds of uses of plastic or ceramic cups to equal the 

energy of foam. (ILEA, 1994) 

2.93 ENERGY 
A food service takes a lot of energy to run starting from the cooking to refrigeration 

to regulation of the temperature of the place. The energy cost of a restaurant 

represent 30% of a typical commercial building’s annual budget. Restaurants use five 

times more energy in the kitchen than in the rest of the building. (Johnson, 2010) 

i. COOKING 
Conger (2008) tells us that in commercial kitchens, gas stoves have the greatest 

environmental merit because of the reduced emissions of carbon and the efficiency 

of delivery of heat to food. Natural gas is a fossil fuel while propane is called a 

“green fuel” because it does not emit any greenhouse gases. Propane is not damaging 

to the soil, water systems and the air. The main difficulty with the usage of propane 

in a restaurant is that it is more expensive than natural gas. If the food service gets its 

electricity from solar or wind, it is much more efficient to use an electric gas. 

(Propane 101) 
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ii. REFRIGERATION 
The usage of new coolers and refrigerators helps to save energy as the processes 

have gotten improved the years. About 350-700 kWh/year in energy can be saved 

from purchasing an energy star rated refrigerator (Minnesota Department of 

Commerce Energy Informatio, 2006).  
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FIGURE 8: ENERGY THAT CAN BE SAVED USING ENERGY EFFICIENT PRODUCTS (US EPA) 
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2.94 WATER 
Yearly, hundreds of gallons of water are used in restaurants. The installation of low-

flow fixtures in a food service kitchen and restrooms would decrease the monthly 

water bill (Johnson, 2010). Low flow toilets save about 3 gallons of water per flush. 

Pre-rinse spray valves are used by dishwashing staff to rinse food particle from dirty 

dishes before they are placed in the dish washer. This can reduce daily water 

consumption from 470 gallons per day to 290 gallons per day. (Reed, 2005) 

Simple things as the repairs of a dripping faucet can save about 1,000 gallons per 

week and the repairs of a leaky toilet can save 50 gallons of water per day. (Reed, 

2005) 

2.95 WAYS TO IMPROVE UNIVERSITY FOOD SERVICE 

SUSTAINABILITY.  
- Availability of Local Produce:  

“What we eat is what we become.” The seasonal and local food movement is 

attaining popularity because individuals are becoming conscious of the 

associated environmental and health effects of their food choices. When the 

food service universities makes locally grown vegetables and fruits available 

to students, it encourages more sustainable choices, encourage healthy eating 

and a learning environment that is superior. (Mittale, 2014)  

- Provision of Reusable Containers and Utensils in order to minimize 

waste: food service should invest in stainless steel utensils and cutlery that 

can reused. If disposable cutleries are to be reused, provide compostable and 

biodegradable ones. The university campus should not be littered with toxic 

Styrofoam containers because everybody is on the go.  There are reusable, 
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recyclable and microwave safe containers that can be used by students. 

(Mittale, 2014) 

- An effective compost and recycling program can be introduced: large 

amounts of food waste and trash are generated by university cafeterias but 

this problem can almost be eradicated with proper recycling. An effective 

recycling program distinguishes between types of waste, rather than throwing 

everything away. There should be clearly marked bins, there should be 

posters that help increase campus awareness of sustainability initiatives. 

(Mittale, 2014) 

- Energy star equipment: there is an incredible amounts of use of water and 

energy in commercial kitchens. Energy star rated equipment’s should be 

bought because they save energy without forfeiting functionality. They are 

environmentally sustainable, use less energy and can save the university a lot 

of money. (Mittale, 2014) 

- Go tray-less: trays are used to carry utensils, cups and plates but they also 

need daily washing. The use of trays may encourage students to take more 

food than required which leads to more food waste. By going tray less, there 

would be less food waste water and detergent would be saved. (Mittale, 2014) 

- Greener cleaning products should be used: Chemicals in cleaning products 

used in cafeterias can easily leak into the food and can be damaging to dining 

service employees and the students who go to the cafeteria every day. 

Cleaning products that are biodegradable and non-toxic should be used. 

(Mittale, 2014) 
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2.96 BENEFITS OF SUSTAINABLE PRACTICES 
Although each institution has its reasons for going green and being more sustainable, 

here are the benefits of becoming a more sustainable food service. 

• Waste management efficiencies 

• Reduced cost:  It gives the food service a chance to start saving by the 

understanding of how they waste. There would be an increase in operation 

efficiency thereby resulting in the decrease of cost. (Skyward, 2007)  

• Electricity and water bill savings  

• It adds value to the services and products of the food service.   

• Minimization of carbon risk and improvement of energy efficiency. 

• Brings about competitive advantage. (ecoofficiency, 2008) 

3.0 RESEARCH METHOD 

3.1 INTRODUCTION  
This chapter will discuss the process of the research design, the research questions to 

be answered, the study area, stages and processes taken in gathering information and 

the instrument used in the collection of data. In order to accomplish the objective of 

the study, the collection of data and the study was carried out in the American 

University of Nigeria food service in Yola south of Adamawa state.  

3.2 STUDY AREA 
American University of Nigeria was founded in 2004 by the former vice president of 

Nigeria, Atiku Abubakar. The university is located in Adamawa state which is one of 

the states in the north eastern part of Nigeria with its capital the city of Yola. The 

campus occupies nearly 1000 hectares of land. The campus comprises of 12 

buildings which include classrooms, a library building, eight dormitories, 
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commencement hall, a spacious food service, office buildings and a general purpose 

block. The study will focus mainly on the cafeteria which is the food service of the 

university. The cafeteria is located at the middle of the classroom area, the 

dormitories, the commencement hall and the office buildings. It has a beautiful 

botanic scenery. The building is made up of the kitchen, the dining area and the food 

service coffee shop. Behind the cafeteria is the building where waste is kept. The 

waste is put in black and green waste bins.   

 

FIGURE 9: THE AMERICAN UNIVERSITY OF NIGERIA CAFETERIA.  

3.3 RESEARCH METHOD 
The study method adopted was a descriptive survey design. A descriptive survey 

design is used to designate the characteristics of the food service being studied. The 

design addresses the question “what are the characteristics of the situation being 

studied?” (Shields, 2013). The study was directed at gathering information from the 
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manager of West Africa Catering on the running, purchasing, service, recycling, 

waste management and energy used in the food service.  A descriptive survey design 

was used to make available information about the management and other 

characteristics of the food service in American University of Nigeria. A descriptive 

study was also used to study the waste and waste management of the food service.  

3.4 TARGETED LOCATION 
The targeted location is the food service and the waste of the food service at the 

American University of Nigeria. The technique employed was via an interview to 

collect information from the manager. 16 questions were asked to the manager in 

order to get a precise understanding of how the food service was managed.  

3.5 METHOD OF DATA ANALYSIS 
The final step was to analyze and draw conclusions from the important information 

resulting from the research. The data that was collected was evaluated using a 

number of statistical tools. The main tool used was Microsoft excel. The data will be 

presented using tables, and spider gram. Mind map will be used to dissect or 

represent the food service.  

3.6 DATA COLLECTION 
Data was collected by administering interviews. The interview questions used 

included open ended questions and well-structured questions.  

4.0 RESULTS 

4.1 INTERVIEW QUESTIONS 
1. Where does the food service get their food from? 

2. Does the food service buy any food product locally? 
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3. Why are meat and chicken not bought from local farmer? This would aid in 

the reduction of carbon dioxide emissions.  

4. Are the food items purchased in bulk? 

5. How is the food prepared? Are they cooked in batches?  

6. What is used for the preparation of food; stove, gas, electric cookers or hot 

plate? 

7. How much propane is used for cooking each day? 

8. How many students are expected for breakfast, lunch and dinner? 

9. How many pounds of chicken are used daily? 

10. Why the variations in the number of students expected at each time? 

11. What is done with the left-over food? Are they reused, donated or 

composted? 

12. How does the food service try to minimize food waste? 

13. Why does the food service use Styrofoam? 

14. Do you know that large amounts of waste are generated from using 

Styrofoam and plastic bags? 

15. What do you use water for? 

16. Are the plastic and paper waste recycled? 

4.2 TRANSCRIPTION  
West Africa catering (WAC) Nigeria Ltd. is the company managing the food service 

at the American University of Nigeria. Mr. Igor Zlokovic is their manager based in 

Yola, Adamawa state. The food is sourced gotten from North and South America, 

Europe and Nigeria. Meat is sourced from Argentina, chicken from Brazil and 

Uruguay, fish from Argentina, Brazil, and Italy. Fruits and vegetables are always 

bought locally from farmers in Yola. Once a week, they buy shaki (stomach) and 
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cow tail from Nigeria. Once in a while chicken and beef is bought from Yola, 

Nigeria. Majority of beef, chicken and fish are bought internationally because of the 

superior quality. Every 50 days, the supplies of these food items are bought from the 

WAC ware house in Port Harcourt to the university. . 

In AUN food service, the meal times are divided into breakfast, lunch, dinner and 

supper. Chicken is served during lunch, dinner and supper every day. According to 

Mr. Zlokovic, between 600 pieces to 1000 pieces of chicken are used daily which is 

about 200kg -250kg of chicken used. The food service also cooks about two bags of 

rice daily because it is served during lunch, dinner and supper. The amount of 

students expected for breakfast varies between 50 students to 60 students, for lunch, 

it varies between 350 students to 400 students, for dinner, it varies between 350 

students to 400 students and for supper it varies between 250 students to 300 

students. There is a variation in the number of students that come because of the 

meal plan choices.  

The preparation of food is always done in batches. The food service uses gas cookers 

and electric cookers for the preparation of food. Electric cookers are used 70 percent 

of the time while gas cookers are used 30 percent of the time for food preparation. 

The gas cookers use about 12.5kg cylinder of gas per day.  

The leftover food is usually donated to the security dogs and the rest is thrown away 

in dumpsters. Mr. Zlokovic said that they never know how many students come for 

each meal because they do not have real information on the amount of students that 

are in school at any point in time so they prepare food based on how many students 

came the day before. When there are less people than expected, there is wastage of 

food.  
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The food service used reusable plastic cups, plates and trays. Mr. Zlokovic explained 

that the food service used Styrofoam packs instead of plastic packs because they 

were cheaper that the plastic packs. The plastic bottles (soft drink bottles, water 

bottles) used by students are collected by the AUN sustainability club and recycled.  

Electricity is what is mostly used in the kitchen. It is used by the deep fryer, the 

continental dishes are made using electricity, the oven, bakery, cake mixer, grills, 

and refrigerators all run on electricity  

Water is used for the cleaning of the food service, for the washing of plates, trays and 

cups. They have a dish washer that uses steam to wash plates and the steam also 

destroys any germs on the plates.  

4.3 PROBLEMS FACED BY THE FOOD SERVICE 
Mr. Zlokovic did not know that the packs being used where Styrofoam packs and 

that it had a large ecological foot print. He also did not know that Styrofoam packs 

could not be recycled. 

The food service has a problem with power in the sense that 70% of the activities 

done in the kitchen uses electricity. So when the power goes off, it cripples the 

activities of the food service. 

Another problem the food service faces is the fact that the school does not relate to 

them the number of students that are in school at the beginning of each semester. 

This problem has resulted in the food service not being able to minimize food waste 

because for some meals they have excesses. This results in the wastage of food. 

The AUN food service does not have a compost system in place which means that 

the organic wastes, grains, pastries, and egg shells that can be composted are thrown 
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away. A compost system is needed in the AUN food service because most of their 

waste is organic so they can be composted. 

TABLE 1: TABLE SHOWING THE INTERVIEW QUESTIONS AND 

ANSWERS. 

QUESTIONS  ANSWERS 

Food are purchased from where? North and south America, port Harcourt. 

Are any food products bought locally? Fruits and vegetables 

Why are meat and food not bought 

locally? 

Superior quality 

Are the food items purchased in bulk? Yes, every 50 days 

Are food prepared in batches? Yes 

What is used for the preparation of food? Electric cookers and gas cookers 

How much propane is used daily? One 12.5kg gas 

How many students are expected daily? 60 students for breakfast, 350-400 for 

lunch and dinner each 

How many kg of chicken are used daily? 200kg 

What is done with the leftover food? Given to the guard dogs. 

Why does the food service use 

Styrofoam? 

It is cheaper than plastic containers. 

Any knowledge on the large amounts of 

waste are generated from using 

Styrofoam and plastic bags? 

No  

What is water used for? For cooking, cleaning and washing. 
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TABLE 2: FOOD ITEMS AND WHERE THEY ARE PURCHASED FROM. 

Food  items  Purchased from  

Meat  Argentina,  Nigeria (Yola) 

Chicken  Brazil, Uruguay, Nigeria 

(Yola)  

Fish  Argentina, Brazil, Italy 

Fruits and vegetables Nigeria (Yola) 

Shaki and cow tail Nigeria (Yola) 

Rice, beans  Nigeria (Port Harcourt)  

Provisions  Nigeria (Port Harcourt) 

 



31 

 

FIGURE 10: MAP OF THE WORLD (Geology.com, n.d.) 
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TABLE 3: TABLE SHOWING THE PARAMETERS USED FOR GRADING.  

 

Food production  Organic food, local food,  seasonal 

food.  

Transport  Food miles, carbon foot print. 

Storage  Freezer, storage containers, 

refrigerators.  

Preparation  Water usage, fryers, oven, electric 

cookers, and gas cookers.  

Facility  Lighting, refrigeration, cooking 

equipment, service area, freezer, 

temperature of the cafeteria.  

 

TABLE 4: TABLE SHOWING THE GRADING.  

   Comments. 

Food production Organic food 

 

Local food 

 

 

Seasonal food.  

3 

 

2 

 

 

2 

 

They use of organic food like 

beans, greens. 

Fruits and vegetables are bought 

in Yola. Sometimes chicken and 

beef are bought in Yola.  

Have a fixed menu. 

Transport Food miles 

 

Carbon foot print 

1 

 

1 

Transport food products from 

other continents.  

Transporting from Port Harcourt 

to Yola  
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Storage  Freezers 

refrigerators  

 

storage containers 

 

3 

3 

 

2 

 

Freezers and refrigerators were 

bought in 2005 so they have a 

moderate energy efficiency.  

Storage containers are kept 

outside and they are old.  

Preparation  Water usage 

 

Fryer 

Oven  

Electric cookers 

Gas cookers 

3 

 

4 

4 

4 

2 

The taps are not left on when not 

in use.  

The fryer, oven and electric 

cookers all use electricity which 

doesn’t emit greenhouse gases.  

Gas cooker uses propane which 

emits gases. 

Facilities  Lighting  

 

refrigeration 

freezer  

 

cooking 

equipment  

 

Service area 

air conditioning  

2 

 

3 

3 

 

3 

 

 

4 

3 

Lights are left on even during 

the day. 

Freezers and refrigerators were 

bought in 2005 so they have a 

moderate energy efficiency.  

Most of the cooking 

equipment’s use electricity.  

 

The air conditioners are modern 

but they hardly cool the 

cafeteria.  
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Figure 11: showing the grading for food production. 

 

 

 

 

 

 

 

 

 

Figure 12: showing the grading for storage. 
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Figure 13: showing the grading for preparation. 

 

 

 

 

 

Figure 14: showing the grading for the facilities. 
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4.4 REASONS WHY STUDENTS USE STYROFOAM PACKS. 
Some students said they use Styrofoam packs instead eating in the cafeteria for the 

following reasons: 

- They are in a rush and have another class. 

- The cafeteria is usually hot. 

- They would like to eat and watch a movie at the same time. 

- They are not comfortable eating in the cafeteria.  

5.0 DISCUSSION 

5.1 SUMMARY OF RESULTS. 

The sustainability analysis of the American University of Nigeria food service was 

researched during the course of this project. It was seen that the food service 

purchases most of its food items from other countries and continents. This is an 

unsustainable practice.  

� Where along the food services’ supply and operational chain are the greatest 

opportunities to improve sustainability? 

Along the food service supply chain, there is room for improvement in the 

area of sustainability. These areas include: AUN food service can start 

purchasing food products from local farmers in Yola, Nigeria. In the process 

of doing this, they reduce food miles and the carbon dioxide emission.  

It was also seen that the equipment’s used in the kitchen like the freezers, 

refrigerators, electric cookers, and ovens are not energy efficient because they 

are not Energy Star certified. The food service should purchase equipment’s 

that are Energy Star certified in order to reduce the energy used.  
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An efficient supply chain management should be adopted by AUN food 

service. Supply chain management is very important to this because the 

cafeteria is at the center of a long supply chain and the performance of the 

cafeteria as an element in the university community is a reflection of the 

entire supply chain upstream and further more looking down stream. One of 

the ways the cafeteria can be more sustainable is to reduce its negative 

environment impact. 

� For those elements of the food service that are environmentally irresponsible, 

what are the alternatives?  

The elements of the food service that is environmentally irresponsible is the 

use of Styrofoam containers. Styrofoam has a large ecological footprint on 

the planet earth. Alternatives for the Styrofoam containers are recyclable, 

reusable plastic containers that are available in the market.  

5.2 Analysis and characteristics of AUN food service. 

After careful analysis of data collected, it was observed that the American University 

of Nigeria food service lacked a sustainability goal and also lacked understanding on 

the benefits of sustainable practices. The AUN food service barriers to sustainability 

are lack of awareness and cost.  
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FIGURE 15: A MIND MAP OF THE FOOD SERVICE. 

5.3 SPECIFIC ENVIRONMENTAL PROCESSES:  

• Supply chain 

The supply chain in AUN food service comprises of the farmer, food retailer, 

transportation, the food service and the consumer. The farmer produces the 

fruits, vegetables, grains, meat, fish, and chicken. The food service is not 

concerned with the pesticides used on the crops, the type of farming practiced 

and whether it contributes to desertification, or the fertilizers used on the farm 

animals.  

The AUN food service gets their supply of chicken from Brazil and Uruguay, 

their supply of meat from Argentina, their supply of fish from Argentina, 

Brazil and Italy, their supply of fruits and vegetables from Yola, Nigeria, and 

their supply of grains, beans and provisions from Port Harcourt, Nigeria.  
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The aspect of purchasing food items from Argentina, Brazil, Italy, Uruguay 

and Port Harcourt is an unsustainable practice. There are farmers in Yola, 

Nigeria that these food products can be purchased from.        

• Transporting 

The food products from Argentina, Brazil, Italy, Uruguay and Port Harcourt 

are transported using ships and trucks. The food miles accrued during this 

process is about 4,000 miles. This is very large and there would be a huge 

amount of carbon dioxide emission into the atmosphere during the 

transportation process.  

If all the food products are purchased from Yola, Nigeria, there would be a 

reduction in the food miles and also a reduction in the amount of carbon 

dioxide that is emitted, thereby reducing the greenhouse gases polluting the 

earth atmosphere.  

• Preparation 

About 70 percent of the process of preparation is done with the use of 

electricity. During the preparation of food in the cafeteria, a couple of 

equipment’s are used like the fryers, oven, electric cookers, and gas cookers. 

Water is also used for the preparation of food. The fryers, oven and electric 

cookers use electricity. The use of electricity is a sustainable practice.  

The gas cookers are used for the preparation of Nigeria dishes. The food 

services use one 12.5kg of gas cylinder every day. There is also an emission 

of greenhouse gases during the use of gas cookers.  

• Service 

The quality of service provided by WAC in the AUN food service is not a 

“first class” service. The servers are sometimes rude to students and this 
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strains the relationship students have with them. The WAC servers should try 

to be polite and nice to students so that there would have a better relationship 

with students.  

• Take away (packaging) 

One of the most sustainably egregious infraction at the food service are the 

Styrofoam containers The AUN food service uses Styrofoam containers as 

take away packs for individuals who do not want to eat at the cafeteria. 

Styrofoam containers have a large ecological foot print on the planet earth. 

The food service should end the supply chain for the Styrofoam containers 

and purchase reusable, recyclable plastic containers.  

The plastic water bottles that individuals use in the cafeteria are recycled by 

the AUN STAR’s club.  

• Waste 

The AUN food service generates a lot of waste. They generate a lot of pre 

and post-consumer waste. Also, the Styrofoam containers are also a huge 

waste. The food service feeds the guard dogs with the food waste and the rest 

are thrown into the trash.  

The AUN food service generates a lot of organic waste. A food waste 

reduction program should be generated. The AUN food service should adopt 

a method of source reduction by reducing the pre and post-consumer food 

waste. Another method they should adopt is the waste audit process so that 

they can reduce waste management costs and reduce their impact on 

environment. The next step the food service should take is to donate food to 

the community in order to reduce organic inputs into landfills.  
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The AUN food service waste is made up of many organic materials that can 

be composted. A compost system should be established in the AUN food 

service in order to degrade and recycle the organic waste to be used as soil 

amendment and fertilizers.  

• Technology:   

The technology used in the cafeteria kitchen includes gas cookers, electric 

cookers, ovens, grills, refrigerators, freezers, and fryers. From the analysis 

done, it was seen that the AUN food service equipment’s were bought ten 

years ago. The equipment’s used should be changed because they have 

started rusting and getting old.  

• Water efficiency:  

The AUN cafeteria uses water for various processes which include cooking, 

washing and cleaning. The kitchen in the cafeteria uses water to cook the 

meals, to wash the trays, plates, cups and cutleries. The Company that cleans 

the cafeteria is Gaby cord. The floor and the tables in the cafeteria are cleaned 

each day after every meal.  

If the food service adopts a tray less policy, many gallons of water would be 

saved because the cafeteria would not have to wash trays anymore.  

• Energy used.  

The cafeteria uses electricity for about 70 percent of the processes. Electricity 

is used to power the ovens, the electric cookers, lighting, the dish washers, 

the air conditioners, the fans and the service area. The AUN food service does 

not use electricity efficiently. Lights, air conditioners and fans are left on 

even during the day, this is an unsustainable practice because electricity is 

being wasted. 
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Energy is also used by the equipment’s in the kitchen. Energy would be saved 

if the equipment’s in the kitchen are newer and if the equipment are Energy 

Star certified.  

5.4 Opportunities and solutions (improvement plan) 
These are the recommendations for an improvement plan in American University of 

Nigeria food service.  

- AUN should have a training session for the kitchen manager and staffs on 

sustainability. Topics taught should include: water efficiency, efficient use of 

refrigerators, cooking devices, portion control, and benefits of waste 

avoidance. 

- Tray less policy: a tray less policy would reduce the amount of waste 

generated from post-consumers.  

- An effective compost system should be introduced. 

- The AUN food service should purchase their food items from local farmers in 

Yola, Nigeria. The AUN community is considering working with local 

farmers to grow food locally and organically.  

- One of the biggest disconnects in sustainability is when one gets to use the 

resources and someone else has to pay for it. The cafeteria should pay for 

their own fuel, water and electricity by this, they would have more sense of 

environmental stewardship. Put a separate meter on the cooking area of the 

cafeteria and the WAC is billed for the power cost.  
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- To reduce waste, there should be various prices for different sizes of food. 

For example N650 should be the largest. Then have N500 for medium and 

N400 for small sizes.  

- Plastic, reusable containers should be used as take away instead of Styrofoam 

packs.  

5.5 How the improvement can happen.  
These improvements can happen if the American University of Nigeria community 

works hand in hand with the food service to achieve a sustainable environment. An 

environment where everyone can try to help by involving themselves in environment 

friendly practices.  
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6.0 CONCLUSION  
It has been firmly established that there is a need for a sustainability improvement 

plan for the food service, this conclusion was reached after carefully analyzing data 

from interviews, visits to the food service and thorough observation. However the 

overall success of the sustainability plan is highly dependent on the value that will be 

placed on sustainability which would be the required push to both implement the 

plan and continue in the plan. 

Implementing a sustainability plan is possible, however a few constraints has to be 

cleared before this can be done successfully: 

• The food service personnel needs to be given proper orientation on what 

sustainability is about and how it affects them and the environment they live 

in. 

• The information gap between the food service and the university has to be 

filled. 
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