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Phase 1      Grids

I first explored a three column grid versus a 
two column grid. I eventually settled on three 
columns because it would allow for more 
whitespace on the edges.







Phase 2      First Iteration

Before creating the entire report, I focused 
on some body text spreads, as well as the 
beginnings of a Mickey-Mouse-themed cover.









Phase 3      Second Iteration

The second iteration of my report resulted 
in a complete draft. I settled on a consistent 
layout design throughout the report, and 
focused a lot on the color red. I was reason-
ably satisfied with the result, but questioned if 
I had really gone far enough with developing 
my own design style.



Keeping our Ears 
to the Earth.

The Disney Vision of Industrial Ecology



Executive Summary

Industrial ecology focuses on the flow of 
energy and materials on a large scale - think 
recycling and conservation at the industrial 
level. With technological advancement  
controlling the spotlight, the opportunities 
to “greenify” industrial systems are flush. 
But at this high level of industry, there are 
significant monetary and legal obstacles 
that impede the smooth implementation 
of environmentally-friendly technologies. 
As such, industrial ecologists must look 
beyond the recycling buzzword with the 
goal of redesigning products in ways 
that both minimize material input and 
maximize utility. Disney is well-positioned 
to be industrial ecology leaders by helping 
vendors integrate new eco-friendly systems 
to their businesses, as well as encouraging 
frontline park employees to have an active 
voice in finding new solutions.



“I believe in being an innovator.” 
Walt Disney

Table of Contents

The Green Game: What is Industrial Ecology?

Why We Don’t “Just Recycle”

The Science of Large-Scale Recycling

Big Changes Start at the Front Line

Learning as we Keep Listening

1

3

5

7

9



Disney must lead by 
example. Understanding 
our footprint is crucial to 
helping ensure this world 
remain a place where all 
our dreams can come true. 

i ndustrial ecology is 
the study of industri-
al systems (materials 

and energy flows) from the 
perspective of natural eco-
systems. Natural ecosystems 
have evolved so that any 
available source of useful 
material or energy is used by 
some organism in the sys-
tem. Animals and plants live 
on each other and on each 
other’s waste matter. These 
systems do, of course, leave 
some waste materials, or 
fossil fuels would not exist. 
But on the whole, the system 
regulates itself and consumes 
what it produces.

The Green Game

As the green game is played 
out in corporate board-
rooms, the shop floor, in the 
home, and in the community, 
it is clear that technology and 
engineering will continue to 
play a critical role in reducing 
many environmental impacts 

of production and consump-
tion. Incorporated in con-
sumption are the following 
points: 
• planning of purchases
• the moment of purchase
• use (efficiency of 
  consumption)
• durability
• repairs
• purchase of supplements

• disposal

Technology is key

Neither technology nor 
technological know-how are 
in short supply. The primary 
opportunities come from the 
continued, sustained applica-
tion of existing technology 
to identified problems. The 
primary need is to create the 
incentives and techniques for 
companies to use technology 
and knowledge to improve 
environmental quality. 

Human economic activity 
has been characterized by an 
open and linear system of 

The Green Game: 
What is Industrial Ecology?
Industrial 
ecology is an 
area of study 
that focuses on 
understanding 
and improving 
the way we 
make, use, 
and dispose of 
materials on a 
really large 
scale. ”

“
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materials flows, where ma-
terials are taken in, trans-
formed, used, and thrown 
out. Tools, clothing, and 
other products have been 
forged and fashioned from 
natural plant, animal, and 
mineral materials. Worn-
out goods and materials left 
over from the production 
process have been dumped 
in backyards and landfills. 
Even archaeologists find dis-
carded reminders of the 

past: scrap stone, flints, and pot-
sherds - in the rubbish dumps 
of the Neolithic period. People 
moved to new habitats when 
the old locations became un-
suitable because of accumulated 
wastes.

Today, there are more of us and 
fewer new places to which to 
move. We face serious pollution 
in many locations and have poi-
soned some areas into uninhab-
itability. As human populations 
grow, so will waste disposal.
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The Six Barriers to 
Industrial Recycling

The barriers to industrial 
recycling of metals can be 
classified into six interrelat-
ed areas: technical hurdles, 
economic barriers, informa-
tion barriers, organizational 
obstacles, regulatory issues, 
and legal concerns. When 
recycling is technically 
feasible, it may be econom-
ically unsound. When it is 
technically and economically 
satisfactory, there can be a 
lack of information given.

Show me the Money

One way for industry to be 
more self-sufficient and less 
wasteful is to improve the 
efficiency of materials use. It 
seems worthwhile to exam-
ine both production pro-
cesses and product designs 
to see if the use of mate-
rials (and energy) can be 
improved. Currently, when 
products wear out or are 

replaced by newer models, 
they are usually thrown away. 
They may be used as landfill 
or incinerated or they may 
litter the landscape. 

Regulatory pressures and 
shifting public opinion have 
spurred the industrial and 
engineering community to 
initiate efforts aimed at clos-
ing the materials loops more 
effectively and improving 
energy-use efficiencies.  Au-
tomobile manufacturers such 
as BMW and Volkswagen have 
designed cars for easy disas-
sembly and recycling. Com-
panies such as Hewlett-Pack-
ard, Canon, and Xerox have 
begun to take back their 
own used components, such 
as toner cartridges, and to 
manufacture new ones using 
refurbished components and 
recycled materials from the 
old ones. These companies 
are designing new products 
with reuse, remanufacture, 
and recycling in mind.

Putting Reuse in the 
Spotlight

The industrial ecology per-
spective is beginning to influ-
ence designers of manufac-
turing processes. Designers 
of products are beginning to 
view their creations as tran-
sient embodiments of matter 
and energy with added value 
that can be recaptured and 
recreated within a continuing 
flow of materials extending 

beyond the point of sale. 

Products and the materials 
they contain are being de-
signed so that they can be re-
used at the end of their lives.
The whole industrial process 
can be thought of as a closed 
cycle in which the manufac-
turer has overall custody for 
the material used. In this sys-
tem, the manufacturer must 
consider the entire material 
and energy stream. 
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So long as recycling raw 
materials isn’t always 
feasible, a more cost-
effective challenge of 
designing materials for 
longer periods of use will 
take center stage.

Why Industry Doesn’t 
“Just Recycle”
We have to 
change the 
precedent that 
recycling isn’t 
automatic if the 
costs of doing so 
are too high. ”

“



Impurities in Metal

Automobiles, their compo-
nents, and other metal prod-
ucts, especially those made 
of iron and steel, have a long 
history of being recycled 
without regulatory prodding. 
For other metal products 
and materials, progress 
has come later and been 
much slower. Why is there 
so much waste, especially 
of iron, steel, and precious 
metals, in the metal industry, 
which has such a long tra-
dition of recycling? The law 
may block its adoption. Even 
when the requisite informa-
tion is at hand, organizational 
problems can still stymie 
implementation. Finally, when 
all else is satisfactory, a recy-
cling scheme can founder on 
the rocks of regulatory or 
other legal barriers.

The Zinc Challenge

The suitability of a material 
for an intended reuse is a 

key technical concern. Met-
als, metal compounds, and 
organic materials make up 
a large fraction of industrial 
products. The metals are 
relatively easy to reprocess 
and reuse. In many cases, 
however, organic materials 
are best thought of as ener-
gy stored in chemical bonds 
rather than as reusable ma-
terials. The choice between 
recycling the material and 
burning it as fuel or other-
wise extracting its chemical 
energy might be made on 
the basis of comparative 
market values.

Waste and product ma-
terials sometimes contain 
unwanted “tramp” elements. 
These contaminants can 
ruin the reuse potential of 
the materials or make things 
rather difficult. A supplier of 
a generally harmless, minor 
component material in a 
product might be assessed 
high liability damages be-
cause the product caused 
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wastes on the environment. 
These issues have generally 
been handled by regulatory 
control of emissions but could 
equally be dealt with by includ-
ing the costs of environmental 
damage in a firm’s bookkeeping. 

Law and Science Often 
Disagree

The bookkeeping approach 
would provide an incentive 
to minimize such costs, and it 
might force a truer comparison 
of the costs.  However, it has 
proved very difficult to find suit-
able, agreed-upon measures.

The requisite information about 
costs is not usually available to 
everyone in the firm who might 
be able to use it to good advan-
tage. Standard management and 
other accounting systems often 
do not track costs in a way that 
is useful to designers. Design 
engineers may not know of the 
real costs to the company of the 
materials they choose. Design-
ers generally have no idea what 

waste problems will be posed 
by manufacturing with more 
different materials. 

The internal organization of a 
firm can be difficult to change. 
Changing the whole concept 
of a product or adding new 
criteria for environmental 
compatibil ity to the design 
process may not fit the ideas 
on which the firm operates.   
its internal incentive system of 
the business structure of it.

Industrial materials have 
ingredients and carry a 
shelf life. 
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The Science of it All

A major 
challenge 
for industrial 
ecologists is 
figuring out 
how to reuse 
materials 
that contain 
less desirable 
elements like 
zinc. ”

“



Self-Sufficiency

Some of the material prob-
lems may be felicity perch 
eliminated through smarter 
design. However, it will not 
always be possible to “design 
out” problematic materials. 
For example, zinc is often 
used to coat steel to prevent 
corrosion. It can interfere 
with the desirable props.

There are costs involved 
in collecting, sorting, and 
transporting used-up prod-
ucts, scrap, and waste. Such 
separation requires infor-
mation, effort, and energy, 
which must all be paid for. 
These costs must be com-
pared with the costs of new 
fun materials. Even when the 
operating costs of recycling 
are attractive, there may 
be capital costs that pose 
barriers. 

Heavy capital investment in 
existing systems may prevent 
a company from securing an 
easy source of new needed

investment to start over. 
This obstacle may introduce 
a time lag, postponing the 
ultimate decision to recycle 
until it is suitable to make a 
capital investment, such as 
when the machinery requires 
change for some other un-
disclosed reason. 

Material Innovation

Some companies that face 
competitive forces of ev-
er-shorter product lifespans, 
particularly those in the 
electronics industry, have 
introduced “design for the 
environment” techniques as 
a major impetus for reengi-
neering their products and 
processes.

The cost of eliminating or 
reusing certain materials 
must be balanced against the 
cost of disposal. Disposal 
costs bring up the question 
of how companies should 
take account of indirect 
costs such as the effect of 
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Big Changes Start at
the Front-Line
Vendors must 
be ready 
to embrace 
improvements to 
product designs, 
as well as aim to 
be more efficient 
in the use of 
materials. ”

“

harm, even if that supplier 
doesn’t come through with all 
of the materials.

Finding Solutions on 
the Line

 The product design and the 
material was not at fault. This 
practice has serious implica-
tions for commerce generally.

erties of new steel forged 
from melted recycled scrap 
steel. Steel mills therefore 
limit the permissible content 

of zinc in the scrap they buy 

or they pay less for scrap 
with more than a threshold 
concentration of zinc. 

The manufacturing process 
tends to mix materials that 
are further mixed in the 
process of waste disposal. In 
remanufacturing, one gener-
ally wants to separate things 
into their original compo-
nents and materials. The 
handling difficult or danger-
ous, and purification is.

Disney is synonymous 
with imagination. Answers 
to these questions about 
reuse and efficiency 
will come from creative 
problem solving at all 
levels of the company, 
especially at the front 
lines of Disney theme 
parks, where these 
materials are actually 
getting used.
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Looking Forward

There are many inconsis-
tencies in the Resource 
Conservation and Recovery 
Act.  For example, the waste 
classification of a solvent-lad-
en rag used to clean machin-
ery depends on how it was 
used. If the solvent is poured 
first on the machinery and 
then wiped with a clean rag, 
the rag is a hazardous waste. 
However, if the solvent is 
poured first on the rag and 
then the rag is used to wipe 
the machinery clean, the rag 
is not considered a hazardous 
waste.

Recycling an industrial waste 
material is likely to require 
the recycler to become a 
legal disposer of that mate-
rial under the regulations. 
Obtaining a permit has 
significant time, financial, and 
bureaucratic costs attached, 
which are a nontrivial barrier 
to reuse of industrial waste 
materials. Under current legal 

practice, liability consider-
ations for a hazardous ma-
terial often favor its disposal 
over its sale or transfer for 
reuse. Liability is often target-
ed at the original seller of any 
material used in a product 
implicated in a damage suit, 
even if the material has been 
reused and remanufactured 
by several parties en route 
to that ultimate product. The 
trail of potential liability can 
be so long and so unpre-
dictable as to be thoroughly 
unpalatable. 

. 
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Learning as we 
Keep Listening
It’s just as 
important for 
the people who 
make Disney 
run everyday to 
look for solutions 
as it is those 
concerned with 
higher-level 
processes. ”

“



I scrapped this idea.

I decided that I really wasn’t happy with my 
design. 

As a new designer, I felt timid, and realized I 
was afraid to go out on a limb.  At this 
moment, I decided I wanted to begin to 
develop my own minimalist aesthetic.

I had a bit more time, so I took a couple 
ideas I liked from my original report, and 
went back to the drawing board.



Phase 4      Final Draft

In developing my first formal minimalist work, 
I decided to stick to some central themes:

One color:
Black, white and a range of reds.

Consistent design: 
Circles playing on the mouse ear theme.

Less is more: 
A significant focus on whitespace.



Copyright 2016
The Walt Disney Company

Keeping Our Ears 
to the Earth.

The Disney Vision of 
Industrial Ecology



Executive Summary

Industrial ecology focuses on the flow 
of energy and materials on a large scale 
- think recycling and conservation at 
the industrial level. With technological 
advancement controlling the spotlight, 
the opportunities to “greenify” industrial 
systems are flush. But at this high 
level of industry, there are significant 
monetary and legal obstacles that 
impede the smooth implementation of 
environmentally-friendly technologies. 
As such, industrial ecologists must look 
beyond the recycling buzzword with 
the goal of redesigning products in ways 
that both minimize material input and 
maximize utility. Disney is well-positioned 
to be an industrial ecology leader by 
helping vendors integrate new eco-
friendly systems into their businesses, 
as well as encouraging frontline park 
employees to have an active voice in 
finding new solutions.
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i ndustrial ecology is the study of industrial systems (materials and energy flows) 
from the perspective of natural ecosystems. Natural ecosystems have evolved so 
that any available source of useful material or energy is used by some organism 

in the system. Animals and plants live on each other and on each other’s waste matter. 
These systems do, of course, leave some waste materials, or fossil fuels would not 
exist. But on the whole, the system regulates itself and consumes what it produces.

The Green Game

As the green game is played out in corporate boardrooms, the shop floor, in the 
home, and in the community, it is clear that technology and engineering will continue 
to play a critical role in reducing many environmental impacts of production and 
consumption. Incorporated in consumption are the following points: 
• planning of purchases
• the moment of purchase
• use (efficiency of consumption)
• durability
• repairs
• purchase of supplements

• disposal

Technology is Key

Neither technology nor technological know-how are in short supply. The primary 
opportunities come from the continued, sustained application of existing technology 
to identified problems. The primary need is to create the incentives and techniques 
for companies to use technology and knowledge to improve environmental quality. 

Human economic activity has been characterized by an open and linear system of 
materials flows, where materials are taken in, transformed, used, and thrown out. 
Tools, clothing, and other products have been forged and fashioned from natural plant, 
animal, and mineral materials. Worn-out goods and materials left overduction process 
have been dumped in backyards and landfills.

What is Industrial Ecology?

Industrial ecology 
is an area of study 
that focuses on 
understanding and 
improving the way 
we make, use, and 
dispose of materials 
on a really large 
scale. ”

“
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By visualizing the big 
picture of industrial 
ecology, we can begin 
to find individual links 
that can be improved by 
today’s technology-driven 
world.



The Six Barriers to Industrial Recycling

The barriers to industrial recycling of metals can be classified into six interrelated 
areas: technical hurdles, economic barriers, information barriers, organizational 
obstacles, regulatory issues, and legal concerns. When recycling is technically feasible, 
it may be economically unsound. When it is technically and economically satisfactory, 
there can be a lack of information given.

Show me the Money

One way for industry to be more self-sufficient and less wasteful is to improve 
the efficiency of materials use. It seems worthwhile to examine both production 
processes and product designs to see if the use of materials (and energy) can be 
improved. Currently, when products wear out or are replaced by newer models, they 
are usually thrown away. They may be used as landfill or incinerated or they may litter 
the landscape. 

Regulatory pressures and shifting public opinion have spurred the industrial and 
engineering community to initiate efforts aimed at closing the materials loops more 
effectively and improving energy-use efficiencies.  Automobile manufacturers such 
as BMW and Volkswagen have designed cars for easy disassembly and recycling. 
Companies such as Hewlett-Packard, Canon, and Xerox have begun to take back their 
own used components, such as toner cartridges, and to manufacture new ones using 
refurbished components and recycled materials from the old ones. These companies 
are designing new products with reuse, remanufacture, and recycling in mind.
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Industry Doesn’t “Just Recycle”

We have to change 
the precedent 
that recycling isn’t 
automatic if the 
costs of doing so are 
too high. ”

“

So long as recycling raw 
materials isn’t always 
feasible, a more cost-
effective challenge of 
designing materials for 
longer periods of use will 
take center stage.

Putting Reuse in the Spotlight

The industrial ecology perspective is beginning to influence designers of 
manufacturing processes. Designers of products are beginning to view their creations 
as transient embodiments of matter and energy with added value that can be 
recaptured and recreated within a continuing flow of materials extending beyond the 
point of sale. 

Products and the materials they contain are being designed so that they can be 
reused at the end of their lives.The whole industrial process can be thought of as a 
closed cycle in which the manufacturer has overall custody for the material used. In 
this system, the manufacturer must consider the entire material and energy stream. 



Impurities in Metal

Automobiles, their components, and other metal products, especially those 
made of iron and steel, have a long history of being recycled without regulatory 
prodding. For other metal products and materials, progress has come later and 
been much slower. Why is there so much waste, especially of iron, steel, and 
precious metals, in the metal industry, which has such a long tradition of recycling? 
The law may block its adoption. Even when the requisite information is at hand, 
organizational problems can still stymie implementation. Finally, when all else is 
satisfactory, a recycling scheme can founder on the rocks of regulatory or other 
legal barriers.

The Zinc Challenge

The suitability of a material for an intended reuse is a key technical concern. 
Metals, metal compounds, and organic materials make up a large fraction of 
industrial products. The metals are relatively easy to reprocess and reuse. In many 
cases, however, organic materials are best thought of as energy stored in chemical 
bonds rather than as reusable materials. The choice between recycling the 
material and burning it as fuel or otherwise extracting its chemical energy might 
be made on the basis of comparative market values.

Waste and product materials sometimes contain unwanted “tramp” elements. 
These contaminants can ruin the reuse potential of the materials or make things 
rather difficult. A supplier of a generally harmless, minor component material in 
a product might be assessed high liability damages because the product caused 
harm, even if that supplier doesn’t come through with all of the materials.

 The product design and the material was not at fault. This practice has serious 
implications for commerce generally. pertaining to properties of new steel forged 
from melted recycled scrap steel. Steel mills therefore limit the permissible 
content of zinc in the scrap they buy or they pay less for scrap with more than a 
threshold concentration of zinc. 
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Industrial materials have 
ingredients and carry a 
shelf life. 
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The Science of Large-Scale Recycling

A major challenge 
for industrial 
ecologists is 
figuring out how 
to reuse materials 
that contain less 
desirable elements 
(like zinc). ”

“

Unfortunately, the 
frequent impurities in 
metal complicate the 
process of breaking 
down and recycling it.



Finding Solutions on the Line

The following example from a glassmaker is illustrative. Certain nonhazardous wastes 
from glassmaking would make good additions to concrete, improving its properties. 
Nevertheless the glassmaker disposes of these wastes in a landfill, because the legal 
counsel worries about potential liabilities if the concrete ends up in an apartment 
house or a highway. Such liability risks are hard to predict. This practice has serious 
implications for commerce generally, and it appears to explain why firms often 
choose to dispose of scrap and waste rather than seek users for them. It can be quite 
unacceptable in comparison with the more predictable liabilities related to landfill 
disposal. 

Self-Sufficiency

Some of the material problems may be felicity perch eliminated through smarter 
design. However, it will not always be possible to “design out” problematic materials. 
For example, zinc is often used to coat steel to prevent corrosion. It can interfere with 
the desirable props.

There are costs involved in collecting, sorting, and transporting used-up products, 
scrap, and waste. Such separation requires information, effort, and energy, which must 
all be paid for. These costs must be compared with the costs of new fun materials. 
Even when the operating costs of recycling are attractive, there may be capital 
costs that pose barriers. Heavy capital investment in existing systems may prevent a 
company from securing an easy source of new needed.  This obstacle may introduce 
a time lag, postponing the ultimate decision to recycle until it is suitable to make 
a capital investment, such as when the machinery requires change for some other 
undisclosed reason. 
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Big Changes Start at the Front-Line

Vendors must be 
ready to embrace 
improvements to 
product designs, as 
well as aim to be 
more efficient in the 
use of materials. ”

“

Disney is synonymous 
with imagination. 
Answers to these 
questions about reuse 
and efficiency will come 
from creative problem 
solving at all levels of the 
company, especially at 
the front lines of Disney 
theme parks, where 
these materials are 
actually getting used.
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Material Innovation

Some companies that face competitive forces of ever-shorter product lifespans, 
particularly those in the electronics industry, have introduced “design for the 
environment” techniques as a major impetus for reengineering their products and 
processes.

The cost of eliminating or reusing certain materials must be balanced against the 
cost of disposal. Disposal costs bring up the question of how companies should 
take account of indirect costs such as the effect of wastes on the environment. 
These issues have generally been handled by regulatory control of emissions but 
could equally be dealt with by including the costs of environmental damage in a 
firm’s bookkeeping. 



Looking Forward

There are many inconsistencies in the Resource Conservation and Recovery Act.  
For example, the waste classification of a solvent-laden rag used to clean machinery 
depends on how it was used. If the solvent is poured first on the machinery and then 
wiped with a clean rag, the rag is a hazardous waste. However, if the solvent is poured 
first on the rag and then the rag is used to wipe the machinery clean, the rag is not 
considered a hazardous waste.

Recycling an industrial waste material is likely to require the recycler to become a 
legal disposer of that material under the regulations. Obtaining a permit has significant 
time, financial, and bureaucratic costs attached, which are a nontrivial barrier to reuse 
of industrial waste materials. Under current legal practice, liability considerations for a 
hazardous material often favor its disposal over its sale or transfer for reuse. Liability 
is often targeted at the original seller of any material used in a product implicated in 
a damage suit, even if the material has been reused and remanufactured by several 
parties en route to that ultimate product. The trail of potential liability can be so long 
and so unpredictable as to be thoroughly unpalatable. 

Some firms have already begun to design their products and processes with a view 
to closing material loops as much as possible. However, if a product is the transient 
embodiment of materials (a plastic water bottle for example), then closing the loop 
on those value-added materials raises an important question for the firm: Is the 
product simply the hardware being sold, or is it rather the services that the product 
can provide? There was a time when it was common practice to lease rather than 
sell many products outright. In a lease-based system, the manufacturer controls and 
therefore is responsible for the end of the product’s life and is always prepared to 
take it back for recycling, reuse, or refurbishment. We just have to keep our ears to 
the earth so that we can keep on listening.
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Learning as We Keep Listening

Disney must 
lead by example. 
Understanding our 
footprint is crucial to 
helping ensure this 
world remain a place 
where all our dreams 
can come true. ”

“
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