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Abstract

This extended essay investigates the effectiveness of the Township of Langley's (British
Columbia, Canada) corporate recycling and waste reduction program., called Responsible. Thus,
the research question of this extended essay is "To what extent is the Township of Langley's
corporate waste management program effective, demonstrating environmental
sustainability." The hypothesis of this essay is that Responsible is not an effective waste
management program because it is a fairly new program that will need to make improvements. In
order to investigate the effectiveness of Responsible, a waste classification analysis was done on
four-stream waste containers from four various recreation centres (W.C. Blair, Walnut Grove,
Civic Facility, Langley Events Centre) in the Township of Langley. A total of 16 garbage bags
were collected and analyzed by separating the waste in each bag into the four categories of the
waste containers (containers, paper, food, and garbage). Along with this primary data, census
reports from both the Canadian government and Township of Langley's municipal government
regarding population growth and density was looked at. The results of the waste classification
analysis showed that Responsible had a correct composition of 76.31%. One could generalize
this result to 3 out of 4 pieces of waste in the Responsible waste bins are placed in the correct
category. Despite a fairly accurate composition result, the hypothesis was rejected because in
order for the Responsible program to be effective, it needs to have a 100% correct composition
rate. As a result, the Township of Langley's waste management program does not exemplify
environmental sustainability, but has the potential to be an effective program in the future. The
generalizability of this extended essay is very limited because of the small data sample. However,
The results of this study does provide a starting point for future improvements on the

Responsible program.

[Abstract Word Count: 297]
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Introduction
Background of Environmental Sustainability

The United Nation's 7th Millennium Development Goal Target 7.A is to "integrate the
principles of sustainable development into country policies and programs and reverse the loss of
environmental resources'". This target falls under Goal 72, which is to ensure environmental
sustainability. Sustainability, as defined in 1987 by the World Commission on Environment and
Development, is "development that meets the needs of the present without compromising the
ability of future generations to meet their own needs®". Along with this definition, the United
Nation's (UN) Three Pillar Model’ (Figure 1) of sustainability was created; a balance between

economic development, social equity development, and environmental protection is the most
ideal environment, which results in sustainability.

Sustainability

1 ] 1 | I 1]

Social
Environmental
Economic

i 1 | 1 | 1
l I
Figure 1.1. UN Three Pillar Model of Sustainability’

This essay focuses on one of the three pillars: environmental sustainability. Herman Daly,
an American ecological economist suggested a criteria that outlines how environmental

sustainability is achieved. Herman Daly's theory (Figure 1.2.) is effective and is a standard basis
for studies relating to sustainability.

* United Nations. United Nations Development Programme.GOAL 7: ENSURE ENVIRONMENTAL SUSTAINABILITY. New York: ,
2000. Web. <http://www.un.org/millenniumgoals/environ.shtml>,

% United Nations. United Nations Development Programme.GOAL 7: ENSURE ENVIRONMENTAL SUSTAINABILITY. New York: ,
2000. Web. <http://www.un.org/millenniumgoals/environ.shtml>,

3world Bank group. What is Sustainable Development. Washington: , 2001. Web.
<http://www.worldbank.org/depweb/english/sd.htmi>.

4 United Nations . Office of the President of the General Assembly. Sustainable Development . New York: , 2010. Web.
<http://www.un.org/en/ga/president/65/issues/sustdev.shtml>.

®Harick, Jack. The Three Pillars of Sustainability. N.d. Graphic. Thwink.org, Clarkston. Web. 18 Aug 2012.
<http://www.thwink.org/sustain/glossary/images/ThreePillars_ArchitecturalSimple.png>.



1. For Renewable Resources, the rate of harvest should not exceed the rate of
regeneration (sustainable yield);

2. [For Pollution] The rates of waste generation from projects should not exceed the
assimilative capacity of the environment {sustainable waste disposal); and

3. For Nonrenewable Resources the depletion of the nonrenewable resources should
requ:re comparab!e development of renewable substltutes for that resource.

Figure 1.2.5 Herman Daly's Definition of Env1ronmental Sustamablllty

Environmental sustainability can be achieved through many different methods, including
monitoring of air quality, reducing deforestation, using green technology, implementing
renewable energy, or integrating an effective waste management program. Having a proper waste
management system ensures that recyclable materials are being recycled as much as possible
(uses less future resources), land is not being filled by waste that could be recycled, water
sources are not contaminated, soil nutrients are replenished (composting), and so on. Waste
management can be implemented at the household level and corporate level. In order for
governments to see successful results, policies need to be implemented at the national,
provincial/state, and municipal level. This essay looks at the municipality of the Township of
Langley's corporate recycling program called Responsible.

Geographical Context

The Township of Langley (TOL), also called the "Birthplace of B.C.", is a municipality
that consists of six different communities. The Township is located in the southern west section
of British Columbia, Canada. Being a suburban area, the TOL is quickly developing and
modernizing its infrastructure to match the growth of the population (largely due to immigration).
The Township though, still maintains its rural aspects by specifying 75% of the TOL land to an
Agricultural Land Reserve’. However, when municipalities start to urbanize, environmental
considerations are sometimes overlooked and/or not prioritized. Figure 1.3 below shows the
expeditious growth of the TOL in comparison to larger regions, which can be beneficial
economically, but not always environmentally.

8 Daly, Herman. "Boundless Bull." Toward some operational principles of sustainable development. Ecological Economics . 4.3
(1990): 113-118. Web. 16 Sep. 2012. <http://www.thwink.org/sustain/glossary/EnvironmentalSustainability.htm>.

7 Township of Langley. Community Development Division.Overview. Township of Langley:, 2011. Web.
<http://www.tol.ca/About-the-Township/Overview>.













































Data Analysis

Measure of Dispersion - Standard Deviation

22X 76+ 76.50 + 91.50 + 61.25

T on 4
Data (X) X- X (X - X)
76 -0.31 0.10
76.50 0.19 0.04
91.50 15.19 230.66
61.25 -15.06 226.88

S -1 =

L pa-me
,,j n—1
| 457.567
| 457.67
g = ; ]
_’\{ p
s =+/152.56
g = 12.35

0.10 + 0.04 + 230.66 + 226.88

= 76.31

= 457.67

Figure 3.1 Standard Deviation Calculation of the Means of Accuracy of Each Waste Category

An essential part of data analysis is to see how accurate the mean is when representing all
of the data. One method is to use standard deviation calculations to see the amount of variation
from the mean of the data. The calculated standard deviation of the means of each category of
waste is 12.35 as shown in Figure 3.1. In the context of this research, a standard deviation of
12.35 suggests that there is a fairly significant difference in the effectiveness of each waste




category. The order from most accurate to least accurate waste category is as follows: food
(91.50%), paper (76.50%), containers (76%), and garbage (61.25%).

Explanation of Varying Accuracy of Waste Categories

A possible explanation for the above results is that the general population is not familiar
with the system yet or people simply do not have the time to sort their waste. Out of all the
categories, one could argue that food would be the easiest waste category to use. Appendix 1
shows the signs of each bin. The category of food scraps seems to be the most straightforward
because there is no second guesses as to where food would go. Most of the misplaced waste in
the food bin was mainly from food wraps which are paper category (perhaps due to lack of time
or laziness). However, at a 91.50% correct rate, people seem to be separating their food scraps
from the containers. The remaining three waste bins, though, have a slightly more complicated
system. Between containers and garbage, there are various plastic codes that are acceptable in
one, but not the other. Some people may not be familiar with which containers are what code or
even with how to find plastic codes on a container. The coding of plastic container types may be
a whole new idea to some, leading to the results of misplacement of waste. Figure 2.3 clearly
shows that the garbage waste bin is primarily disrupted by containers, and vice versa.
Furthermore, all of the coffee cups in the container bin still had lids on (Appendix 1V). This is a
perfect example of how human laziness or lack of time can be a significant contributor to waste
contamination. Compared to history, people are wanting things faster and thus are becoming
inclined to faster lifestyles. The increase in internet and cellular data speed are perfect examples
of the evolution of the demand of speed. An interesting note to point out is that the TOL is
implementing a school-wide three-stream waste system in the Fall of 2012. By integrating
students into a multi-stream waste system at a young age, perhaps the habit of separating waste
will become more natural to some.

Population vs. Correct Waste Composition

Ehrlich's model of environmental impact states that a greater population will result in a
higher environmental impact. The higher the population in a community, the higher the
consumption rate, and thus the higher amount of waste. Figure 2.5 attempts to find a relationship
between population and correct disposing of waste. Although there seems to be a negative
correlation relationship (due to the negative-slope trend line), the data is not consistent enough to
establish a relationship. Willoughby/Willowbrook has the second largest population size out of
the sample, but has the worst correct composition percentage. However, if the trend line is
accepted, it fully supports Ehrlich's equation because Murrayville has the smallest population in
the sample and has the most accurate composition rate. It shows that the larger a population gets,
the less accurate the waste composition will get, leading to greater environmental impacts. This
statement is the most plausible because the larger a population, the more difficult it is to have
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consistent results. Also, the main reason for the dramatic increase in population in TOL is due to
immigration. Some migrants that come to Langley may not be coming from countries that have a
strict recycling system, especially from less economically developed countries. For these
migrants, it would be harder to change from a typical one-stream waste system to a multi-stream
waste system.

Anomalies

The LEC's garbage category bin had a composition of 25% food, 15% paper, 60%
containers, and 0% garbage. Considering the fact that there were 20 pieces of waste in the bin,
this is an anomaly. There is no definite cause of this, but some possible contributing factors, as
mentioned before, could be: laziness, lack of time (people in a hurry tend to stick to the common
"garbage" category), not being familiar with the multi-stream system, and etc.
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Conclusion

The two main concerns of this essay are: 1) The effectiveness of the TOL's corporate
Responsible waste management system and 2) The demonstration of environmental sustainability
as a result of this program.

Responsible had an overall 76.31% correct composition percentage with a standard
deviation of 12.35%. This means that generally, 3 out of 4 pieces of waste in TOL's Responsible
bins are in the correct category of disposal. In order to reject the hypothesis, the waste
composition should be at 100% efficiency, but is not. Thus, the hypothesis is accepted because
Responsible is not effective to the point where it minimizes all possible waste. Referring back to
Figure 1.2, the definition of environmental sustainability is, " The rates of waste generation from
projects should not exceed the assimilative capacity of the environment (sustainable waste
disposal);" In order to become as close as possible to this definition, the TOL corporate
Responsible program should meet a 100% correct composition rate.

Although the TOL's Responsible program does not exemplify an environmentally
sustainable society, the results of this research shouldn't discourage future improvements and
studies. A 76.31% correct waste composition rate is a tremendous improvement compared to
single-stream waste systems that have higher amounts of garbage transported to landfills. The
TOL is on a step towards reaching environmental sustainability and should continue to put
efforts into waste reduction.
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Evaluation

This research has various limitations and improves that could be made to increase
validity or credibility. First, the definition of sustainability and the appropriate metrics for how
environmentally sustainable the TOL is. Academics constantly debate what is the appropriate
definition of sustainability because it is an idea that cannot be proven scientifically. The UN's
MDG Goal 7 is an idea with goals that would lead to a longer-lasting world. Nobody can clearly
define what a perfect sustainable society is. Suggestions and concepts on what sustainability may
look like are the only references available to define sustainability. Not having a concrete criteria
that is primarily facts with quantitative requirements to accept or reject a society as sustainability
is a limitation. This limitation will most likely never be solved because sustainability varies for
each region, as a result of varying resources, infrastructure, cultures, and etc.

The sampling method of convenience sampling also has many limitations, including:
researcher bias, not an accurate representation of the population, and a lack of ability to draw a
complete conclusion. However, the four recreation centres were not strategically chosen; the
Solid Waste Coordinator provided access to the recreation centres and so was used for this study.
A possible way to further limit a potential researcher bias would be to do a waste classification
analysis of every recreation centre in the TOL. This leads to the next point of generalizability.

Some of the research included in this essay is from secondary sources. The credibility of
the secondary sources used in this study can be questionable and bias, resulting in another
limitation. However, primary data was used as much as possible, which include the waste
composition data and government released census reports.

This research is not generalizable due to a small sample size and a short timeline. The
waste classification analysis was completed in one day at four recreation centres. Thus, the data
sample is too small to generalize any results to a greater context. One day of collection is not
enough to provide a general trend of effectiveness of a program because this day could have been
an exceptional or poor-performance day compared to others. To have a more accurate
representation of the effectiveness of the Responsible program, this research should be extended
to at least a six-month term where a weekly classification would be done from every recreation
centre in the TOL. This essay is a starting step towards possible future research on the TOL's
waste programs.

A possible extension of this research would be to look at the TOL's household waste
system, and then to compare the results. It would be interesting to see the possible similarities or
differences in results between the effectiveness of a corporate waste program, compared to a
household waste program.
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Appendix
Appendix I - E-mail explaining why multi-stream is used in TOL

Aug
27

o me

Hi ,

We use the multi-stream system for our corporate recycling program because our residential program is
multi stream. When residents put out their curbside recycling they put mixed paper in the yellow bag,
newsprint in the blue bag and containers in the blue box, and now food in the Green Can. We wanted
residents to have a smooth transition when they came to our facilities. Having everything the same
process makes it much easier. They have to sort out their materials at home and also in the public
spaces in their communities.

Let me know if you have any other questions.

Thanks,

| Solid Waste Coordinator
Engineering Division | Township of Langley
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;I;Ekmgrlglr Events Centre Waste Bin
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Appendix III - Signs of Each Category of Waste on the TOL Waste Bins
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