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abstract

This thesis explores how a packaging system can appeal 
to a “sustainably indifferent” consumer and can be 
implemented within the current packaging infrastructure. 
I used a number of design tactics to make sustainable 
products focusing on small behavior change, lower cost, 
and enjoyment as the main drivers for adopting the 
system. Using a three-part framework, the designed 
elements of the system were aimed at: de-materializing, 
re-materializing, and de-industrializing packaging.  
By avoiding preaching an environmental value judgment 
to the consumer, these products can appeal to a new, 
wider-reaching market and reduce our collective negative 
impact on our environment.
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I have a new idea for how to do something I can’t sleep until I get it 
written down, sketched out, or diagrammed. 

When I think about my role as a designer much of the work that I do 
is involved with the process of providing the design work for future 
products. There is surely an important role for designers who do 
the work necessary to bring products and services into a sustainable 
balance with our environment. These solutions however, are not just 
about mastering the technical hurdles that lie in the way of progress. 
Changing the attitudes of users is often a much larger challenge. It 
can seem impossibly difficult at times to change minds, yet at certain 
points in history things change, old established ideas are overturned 
and opinions are re-formed with great plasticity. What motivates this 
change? What makes someone receptive to changing their behavior? 

Design offers new options, new value propositions and mind  
opening game changes. Inherent in human nature is a curiosity that 
leads us to search for that which is new and novel. Design can be  
part of this search. 

Much of the first semester of my thesis I devoted to examining tactics 
that have changed minds and changed behavior. I constructed case 
studies of these and found the threads with potential to work into my 
own solutions. I identified tools for changing minds and changing 
behavior that I think will serve me for the rest of my career. The 
central goal in using these tools is to make doing “the right thing” for 
the environment, doing the easy thing. Design should facilitate good 
choices and enable the best in us.

Never before in our history has there been a greater need for 
dramatic behavioral change. We are facing man’s greatest collective 
challenge — assimilating humanity’s compatibility with  
the biosphere. 

There is much work to be done imagining, redesigning, and 
implementing those systems that will allow our 8-billion  
and growing, to live their lives in a sustainable way. We are at a  
pivotal point in history when sustainable systems are not just  
desirable but absolutely necessary. 

We like to either think that we are the center of the universe, or that 
nature is this fragile thing not to be despoiled by man. Neither of these 
is true. We are by far only a miniscule part of this world and life in 
some form will continue as it has for millennia, evolving, changing, 

Introduction Design offers the potential for a career as a creative problem solver 
in a world with no shortage of problems that need fixing. It offers an 
opportunity to explore new methods and creatively construct novel 
combinations of technology, production, society and systems. It also 
represents constructive and collaborative work bringing the methods 
of design together with those in other fields to affect real change.

My design ethics are based around a belief that the more we work with 
nature the higher our quality of life will be. I think that this generation 
of designers is tasked with a great challenge. In our lifetime we will 
see the ravages of global climate change in a way that will require 
urgent action and change. The people affected by these realities will 
demand solutions from their leaders and if we are ready and waiting 
with a myriad of new systems that solve these problems, some will be 
adopted. It’s a big responsibility, but as designers we can come up with 
innovative ideas that destroy the political road blocks and intractable 
conflicts that prevent progress. It is foolish to think that design will do 
this single-handedly or that politics, science, engineering, or any other 
field will do this on its own. The real promise lies in cooperation and 
constructive criticism with those in other fields. 

My driving goal is to work cooperatively to satisfy the need for systems 
that work with nature, without creating new problems. I am here 
to create new ideas, solutions, systems and thinking that work in 
concert with the larger ecological system (of earth). What I do best is 
experiment with new materials and methods as a way of finding new 
ways of doing things, and I know design is right for me because when 
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speciating, and going extinct with or without us. We are, however, the 
only species on Earth with the mental capacity to determine its role 
in its ecosystem. We have to decide what relationship we want to have 
with this ecosystem. Do we want to push our environment to the point 
where we break the very thing that is sustaining us? We are at the 
point where it is impossible to ignore the environmental consequences 
of our resource use. Our behavior is going to change in one way or 
another. I want to make sure that change is in the direction of a 
sustainable future, not a broken one.

Technology has done much to span this bridge to future sustainability, 
but new threads need to be drawn to strengthen this path forward. 
This work is more about subverting, modifying, and strengthening 
technology to fit our natural behavior into a sustainable model.

In Part I, I examine successful examples of projects, services, and 
products that consider the behavioral change needed to design an 
effective solution for sustainability. Keeping those methods in mind, 
Part II identifies the areas in which sustainable action in design can 
have the greatest positive environmental impact. After identifying 
consumer packaging as an area of worthy exploration, Part III utilizes 
the methods from Part I in the design of a suite of solutions to de-
materialize, re-materialize, and de-industrialize consumer packaging.
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case studies

When thinking about our environmental problems and 
the human activities that have hastened such crises. There 
seem to be a lot of existing solutions. So why then, haven’t 
these been solved already? It seems that the answer is 
always, “I came up with this great solution—but people 
just wouldn’t do it.” The solution was there but the will to 
change wasn’t. It occurred to me that what I really needed 
to look at were the drivers of behavioral change. What 
was the point of creating a solution if no one adopted it. 
If anything, adoption of the solution should be the first 
problem addressed by a design. 

My research focused on identifying case studies that had 
successfully utilized consumer behavioral change in the 
adoption of a solution. I wanted to identify a toolbox 
of tactics that had successfully changed behavior and 
draw from their successes in crafting my own solution. 
I examined a wide array of case studies and tactics from 
each. I believe these are widely applicable and we can 
learn something from their example. 
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“There are several pillars to the Pickens Plan:
Create millions of new jobs by building out the capacity to 
generate up to 22 percent of our electricity from wind. And adding 
to that with additional solar generation capacity; 
Building a 21st century backbone electrical transmission grid; 
Providing incentives for homeowners and the owners of 
commercial buildings to upgrade their insulation and other 
energy saving options; and Using America’s natural gas to replace 
imported oil as a transportation fuel in addition to its other uses 
in power generation, chemicals, etc.” 1

This plan is nothing new as a concept for energy independence. Many 
of these are common-sense solutions to the problem. They don’t 
actually involve any new technology or incorporate any new plans that 
others in the past haven’t already proposed. Pickens is operating in a 
very opportunistic capitalist framework. He is making money from 
many different angles of his plan. With the wind corridor that he is 

PICKENS PLAN
DRIVING FACTORS

+
ARGUEMENT 
THAT 
RESONATES} BUSINESS

PLAN
+

INVESTMENT
IN NG & WIND

INVESTMENT 
IN PR

<
INVESTMENT 
IN 
REPUTATION

+BROAD SUPPORT FOR IT BY TARGET 
AUDIENCE / POLICY MAKERS

NEW WAY FOR T.BOONE TO MAKE A 
LOT OF MONEY

PROMISE OF 
JOBS / MONEY

RIGHT THING FOR THE 
WRONG REASON

above

Driving factors of the Pickens 
Plan

image source

“Bg01.jpg”, n.d. http://www.pickensplan.com/wp-
content/themes/pickens/img/bg01.jpg.

1   “About The Plan | Pickens Plan”, n.d. http://www.
pickensplan.com/theplan.

Go to Oklahoma, Texarkana, or even Southern Missouri and  
you will run into a household name that carries a lot of weight:  
T. Boone Pickens. 

I’m sitting after Thanksgiving dinner discussing energy issues with 
my Uncle Don at the end of a long dinner table, when I mention 
T. Boone Pickens. Immediately my Uncle Mark from Branson, MO 
launches himself head-long in my direction, “You better not be talking 
bad about T. Boone.” It is an avuncular warning but carries with it 
the threat of a painful family “discussion”. My uncle itches to put his 
Yankee nephew in his place while defending Pickens. 

As I explain my point again, there is a disjunct between what he 
expects me to say and what is coming out of my mouth. He listens to 
me but doesn’t seem to hear the first couple of sentences. It takes some 
time for it to register that I am in favor of a lot that Pickens has done. 
Even then I sense that he doesn’t trust me on the issue.
 
Pickens is the modern day definition of a wildcatter: someone who has 
drilled for oil in the spots no one else was willing to take a risk on. It is 
how Pickens got his start and, in a way, exactly what he is doing in the 
realm of renewable energy — betting on something that isn’t certain, 
but that he believes has the potential to pay off big. 

So what is the plan that this oil speculating good-old-boy is proposing? 
It’s called “The Pickens Plan”:

Case Study: 

T. Boone Pickens
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or protectionist, lens rather than an environmental lens. In 
essence they say that more American dollars need to stay 
at home, through domestic energy sources, and to be more 
militarily secure we need to remove our dependence on foreign 
oil. In a recent TED talk Pickens said: 
 
I’m a believer of global warming and my record is good on the 
subject, but my subject is national security. We have to get off of 
oil purchased from the enemy.2 
 
Taking his earlier arguments even further, Pickens is saying that 
American dependence on foreign oil is funding regimes that 
actively oppose the United States and promote terrorism. 

3   Make money while doing the responsible thing. Money is a 
driver. Utilize that driver and you can attract energy and talent 
to accomplish change. 
 

“As far as Pickens is concerned, he could be selling wind, 
water, natural gas, or uranium; it’s all a matter of supply and 
demand.”3 

The Boone Pickens Stadium at 
the University of Oklahoma has 
made T. Boone wildly popular 
in Oklahoma. It shows his 
investment in the culture of that 
part of the country.

image source

“All Sizes | Boone Pickens Stadium | Flickr - 
Photo Sharing!”, n.d. http://www.flickr.com/
photos/35905700@N07/4026617534/sizes/l/in/
photostream/.

2  T. Boone Pickens: Let’s Transform Energy -- with 
Natural Gas | Video on TED.com, n.d. http://www.
ted.com/talks/t_boone_pickens_let_s_transform_
energy_with_natural_gas.html. 

3  Berfield, Susan. “There Will Be Water.” 
BusinessWeek: Online Magazine, June 12, 2008. 
http://www.businessweek.com/magazine/
content/08_25/b4089040017753.htm.

proposing comes the transmission backbone previously mentioned. 
What Pickens is leaving out of this wind power corridor is a very 
profitable water pipeline that sits in the same right of way. When the 
electricity from windmills in the panhandle is delivered to Dallas, it 
is accompanied by high profit water, via the same route — not that 
any of this is necessarily bad. The public and the environment are 
served and renewable energy gets developed. Something needs to 
drive the development of renewable energy and nothing could be more 
American than getting rich off of development. 

His approach summarizes something really powerful: business 
interests are really well suited for integrating efficiency (saving 
money), and sustainability (guarantee of a long term source of money). 
Volatility is difficult for businesses to adjust to; equipment, manpower, 
and expertise are all investments that businesses have to make and are 
best suited to stable conditions. The promise of sustainability is long 
term stability — something prized by most businesses.

What is interesting is the way in which Pickens has engaged the “Red 
State” section of the populace in an environmentally responsible 
argument that responds to their values. I am compelled to wonder 
what he doing that is working so well. How is he engaging this 
group, and how can these methods and this viewpoint help engage 
this group in a wider context of products and services that are also 
environmentally responsible?

In my analysis, I separated out a number of tactics that are built upon 
his success and insight.

1  Who is saying it matters. Pickens has a reputation that he 
promotes and reinforces. This is where he is from. He looks like 
and acts like the people he is appealing to. He is one of them. 
To speak as an outsider is to invite disaster. Nothing makes 
people more defensive than being told how to act by someone 
who doesn’t understand their point of view. President Obama 
may say the same things but it is only accepted after Pickens 
has endorsed the message. We often depend on others to act as 
trailblazers; we look to those who we respect and trust to make 
judgements that we don’t have the time or energy to make. 

2   The arguments he uses are focused on a specific set of values: 
jobs, national security, and economic prosperity.  
 
These arguments start out looking through a mercantilist, 

Print ad promoting the drive 
to produce domestic renewable 
energy in Oklahoma. 

image source

“300605_10150343513237630_16012522629_80
56881_208702598_n.jpg”, n.d. http://a5.sphotos.
ak.fbcdn.net/hphotos-ak-ash4/300605_10150343513
237630_16012522629_8056881_208702598_n.jpg. 

Famed wildcatter and billionaire 
T. Boone Pickens. Who is now 
investing in renewable energy and 
natural gas and renewable energy 

image source

“Pickens.372.jpg”, n.d. http://assets.portfolio.com/
images/site/editorial/magazine/pickens.372.jpg.



20  21 Case Study: White Zombiepart I   Behavioral Change & Case Studies in Successful Solutions 

Go to the drag race track at Portland International Raceway and you 
will find just the kind of racing fans you would expect; a rough-
around-the-edges, blue collar crowd filling the stands to watch. Down 
on the track you see guys in their 20’s and 30’s lined up to race their 
car against everyone else. Down there it’s about burning rubber, 
horsepower, and torque. Among these cars is one with an unfair 
advantage, an advantage that an electrical engineer would bet on. All 
these cars are street legal rides: Mustangs, Camaros, GTs, even a 
couple of souped-up foreign cars. The one to bet on, though, is the 
White Zombie, a 1972 Datsun 1200 retrofitted into an electric car. It’s 
a very modest looking Japanese sedan that feels like a toy car next to 
the behemoths of horsepower. By the end of the night it has broken the 
track record, and eventually its own several times over. 

The folks in the stands are surprised as they watch the White Zombie 
jump off of its front wheels at the starting line; something you don’t  
see street legal cars do. When the fans in the stands talk about it, they 
are in love with this little car. They are incredibly excited about how 
fast it has gone. 

In a way it is almost like cheating. If you were to ask an engineer  
how the cars would fare, they would have seen this one coming  
a mile off. Electric motors have full torque at all rpms (revolutions  
per minute); gas powered engines don’t. In fact, gas-powered  
motors are famous for having trouble at low speeds. An electric motor, 
however, doesn’t care how fast it is going. It pushes just as hard  

Case Study: 

White Zombie

 
4   Assert influence in all ways possible. Pickens is seamlessly 

leveraging and investing in his reputation, business, resources, 
political influence, public goodwill, arguments, research, 
websites, social media, videos, and educating the public and 
policy makers. Anywhere there is a place to either invest in, or 
make money off of an angle, Pickens is doing it.

The Boone Pickens Stadium at the Oklahoma State University is 
a perfect example of this. Football is a big deal in rural areas like 
Oklahoma. With no pro-football team in the state, college football  
is a really big deal, especially from the university where most  
people in that area received their degrees, namely the University  
of Oklahoma. In 2003, Pickens, an OSU graduate, made the single-
largest gift in OSU history. 

His $70 million donation ($20 million of which was earmarked 
for stadium expansion) spurred the “Next Level Campaign”, 
which generated more than $100 million in gifts and pledges and 
involved more than 2,500 individuals, making it the single-most 
successful campaign in OSU history.4

The act of investing in a place like that is brilliant and has an impact 
that gains an unbelievable amount of trust and influence. 

takeaway design lessons:

Look at the culture of the person you are trying to affect and respond 
to real concerns and values they have. In Pickens’s example these are 
things like jobs, national security, and economic prosperity. 

Having a persona that resonates with peoples’ values is really 
important—don’t loose sight of the fact that, who delivers the  
message matters. 

The approach should be non-confrontational. You have to act in a 
way that shows you are in the same lot as the people you are trying to 
convince of something.

4  “Boone Pickens Stadium - Oklahoma State Official 
Athletic Site”, n.d. http://www.okstate.com/
facilities/boone-pickens-stadium.html.
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is the fastest car. It means that electric cars are not the wimpy nerd 
cars they have been portrayed to be. This change in perception is 
exactly what drives significant behavioral change.

The White Zombie has just the right qualities to change people’s minds 
about electric cars:

1   It resonates with drag racing fans from its name to its racing 
credo: “SUCK AMPS”. 

 
2  It tells an underdog story, then surpasses expectations.
 
3   It burns rubber, is more powerful, goes faster, and is cheaper  

to “fill up”.

This change in perception opens up a marketing opportunity that no 
one would have considered in the past — marketing an electric car to a 
set of people who don’t care about its environmental benefits. 

I’m not saying that when that 15-year-old is looking for a new  
car next year they will want a Prius, but if the market offered a “badass” 
electric car at an accessible price, it would sell. Better, cheaper, and 
more accessible is the future. The writing is on the wall for anyone in 
the auto business as gas prices go up, and battery prices go down. 

Compared to the world’s fastest cars of 2012, the White Zombie’s 0-60 
time is 1.8 mph. To put things in perspective, the fastest production car 
of 2012, the Bugatti Veyron Super Sport, has a 0-60 time of 2.4 

image sources, this page

top

“The White Zombie Summer 2010 Compilation.” Vimeo, 
n.d. http://vimeo.com/19651664.

bottom, from left

“19-white_zombie_640.jpg”, n.d. http://
electriccarstocks.com/wp-content/woo_uploads/19-
white_zombie_640.jpg.

“All Sizes | White Zombie | Flickr - Photo 
Sharing!”, n.d. http://www.flickr.com/photos/
kennethbartonmotorsport/3775527842/sizes/o/in/
photostream/.

“19-white_zombie_640.jpg”, n.d. http://
electriccarstocks.com/wp-content/woo_uploads/19-
white_zombie_640.jpg.

at 1rpm as 3,500rpm. That means that when you are taking off  
from a dead start you want something that is electric, rather than 
petroleum, powered. 

The car’s owner, John ‘Plasma boy’ Wayland, is proud of the fact that it 
is powered by renewable energy. The White Zombie benefits from a 
quirk of geography in making its environmental claims. The Northwest 
gets an awful lot of its energy from hydrOpower, which is a carbon free 
source of electricity (this is not true for most of the US electrical grid). 
Electric cars are far more efficient and offer the potential to run off of 
a broader range of renewable energy sources than traditional vehicles. 
If our transportation infrastructure is to operate in a sustainable way it 
is going to have to be powered by a renewable energy source instead of 
the 378 million gallons per day of gasoline that we currently use.1

To me the White Zombie represents an ever-expanding crack in our 
petroleum centered transportation system. It may look like a small 
discontinuity in the current system but what it really represents is a 
disruption in what is possible — it is a window into what is to come. 
The fact that the White Zombie is a DIY ride that beats gas guzzlers on 
their own turf speaks not to a possible electric car dominated future 
but of a certain future. It is not a question of if this will happen but 
when. The White Zombie goes 120 miles on $1.70. A car with better 
performance and cheaper operation will become harder and harder to 
ignore as petroleum prices continue to climb. 

To the 15-year-old drag racing fan in the stands that night, the 
difference in performance is what matters. To these fans an electric car 

above

White Zombie transitions from 
track to road.

image sources, this page
clockwise from bottom left

first four images:

“The White Zombie Summer 2010 Compilation.” 
Vimeo, n.d. http://vimeo.com/19651664.

“DSCF0054.sized.jpg”, n.d. http://photos.
plasmaboyracing.com/albums/roadtrip/DSCF0054.
sized.jpg.

“Hooters.sized.jpg”, n.d. http://photos.
plasmaboyracing.com/albums/roadtrip/Hooters.
sized.jpg.

1   “Use of Gasoline - Energy Explained, Your Guide To 
Understanding Energy”, n.d. http://www.eia.gov/
energyexplained/index.cfm?page=gasoline_use.
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described to me how large companies fall to much smaller  
newcomers when the newcomer has a “disruptive innovation”.  
The White Zombie represents just this kind of disruptive  
innovation. The automobile market is waiting for someone to 
recognize this opportunity and exploit it.

takeaway design lessons:
The most important lesson from White Zombie has to do with  
the potential for behavioral change. White Zombie responds to the 
values of a new group with a value proposition tied to better 
performance, not sustainability.

There are opportunities for disruptive technologies to change a group’s 
effect on the environment. A new idea or technology that gets the  
job done better is very powerful driver of change. When exhibiting this 
technology the context that it places itself in is important for  
reaching specific groups. It has to be relevant and clearly convey how  
it would smoothly integrate into the things and ideas the target 
audience cares about. 

above

The one-eighth mile came up in 
7.713 at 86.83 mph. The quarter 
took 12.353 seconds at 103.55 
mph — and that was slow!

image & caption source

“Batteries Included - Feature - Car and Driver”, n.d. 
http://www.caranddriver.com/features/batteries-
included.

seconds and, according to MotorTrend2, the fastest Porsche of 2011, 
the Porsche 911 GT2 RS, comes in at 3.4 seconds. 

In terms of afforability:
Wayland has been fortunate enough to receive major sponsorship, 
but keep in mind that these batteries are very, very expensive.  
They are a prototype designed especially for Navy hellicopters and 
cost around $100,000 or more. ‘If they were put into production, 
the Zombie’s battery pack would [probably] cost closer to  
$25K,’ says Wayland.3

If put into production, the White Zombie would be one tenth the  
cost of the cheapest car on the list, the Lamborghini Aventador, and 
still a third faster than the Bugatti Veyron Super Sport. In an email  
to a fan, Wayland estimated the cost of the White Zombie electric 
vehicle, with lead acid batteries, at $10K. Even as a DIY racer, with 
$100K worth of custom batteries, the White Zombie is still one third 
the cost of the Lamborghini. 

This car represents a tear in the market, something that could be 
exploited by a small, well-positioned company to unseat major 
automobile manufacturers. In an interview Andy Law and I conducted 
with Clayton Christensen4, author of The Innovator’s Dilemma, he 

data source for the  
white zombie

“World’s Quickest Electric Car Is a ’72 Datsun, Does 
0-60 in 1.8 Seconds! : Discovery Channel”, n.d. http://
dsc.discovery.com/cars-bikes/worlds-fastest-electric-
car-is-a-72-datsun-does-0-60-in-1-8-seconds.html.

data for top ten cars

“Fastest Cars In The World: Top 10 List 2011-2012”, 
n.d. http://www.thesupercars.org/fastest-cars/fastest-
cars-in-the-world-top-10-list/.

2   “2011 Porsche 911 GT2 RS First Drive - Motor 
Trend”, n.d. http://www.motortrend.com/roadtests/
coupes/1010_2011_porsche_911_gt2_rs/viewall.
html. 

3   “Honda-insight : Message: tZero Vs White Zombie”, 
n.d. http://autos.groups.yahoo.com/group/honda-
insight/message/4678.

4   Christiensen, Clayton. Interview with Andy Law 
and David Zacher. “Extra Medium Lecture Series: 
Clayton Christensen.” Cambridge. 13 April 2012.

WHITE ZOMBIE ELECTRIC CAR VERSUS 
THE TOP TEN FASTEST PRODUCTION CARS IN THE WORLD 2012

RANKING VEHICLE 0-60 BASE PRICE (US$)

White Zombie Electric Car 1.8 secs approx. $35,000

1 Bugatti Veyron Super Sport 2.4 secs $2,400,000

2 Hennessey Venom GT 2.5 secs $950,000

3 SSC Ultimate Aero 2.7 secs $654,400

4 Ascari A10 2.8 secs $650,000

5 Saleen S7 Twin-Turbo 2.8 secs $555,000

6 Lamborghini Aventador 2.9 secs $379,700

7 Koenigsegg Agera R 2.9 secs $1,600,000

8 9ff GT9-R 2.9 secs $695,000

9 Zenvo ST1 2.9 secs $1,225,000

10 Gumpert Apollo 3.0 secs $450,000
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element. Security guards dictate where they are allowed to go and the 
surroundings are fast-paced and overwhelming. They are forced to 
walk great distances down long corridors. The best way to get from 
one building to another is not to exit and re-enter a new building but 
instead to navigate the crowded basement tunnels swarming with 
congressional staffers walking past at a dizzying pace while hammering 
out emails on their Blackberries. Once a family has realized they are 
hungry, the following hour is taken up with asking multiple people 
how to get to any one of six cafeterias or eateries, walking down a 
number of wrong corridors, all with children in tow. Over the course 
of their search, want becomes need and the family finds itself in a 
small crisis. Everyone is famished and exhausted. This is the state 
that Shedroff is alluding to when he talks about severe circumstances 
opening the door for significant changes in behavior.

When the family arrived for lunch at the Longworth Cafeteria, the 
small differences in paper products and compostable cutlery didn’t 
really matter as they were focused on the family crisis of getting lunch. 
When they were done eating there were bins only for compostable 
material and recyclables. Everything was easily sorted into those 
two categories. You could see things click as they realized how 
simple it was to just compost everything. Most people were able to 
dump everything into the compostable bin. I think it was incredibly 
successful at introducing a vision for large scale composting to a group 
that would seldom come in contact with it. During the two years the 
program ran, I never heard any families complain about the system. Its 
success had a lot to do with:

1   Being a self contained complete system that could be proven and 
experienced all at once.

2   The mind-set of the families coming into the cafeteria. They 
were in an unfamiliar setting and a new, but well-designed 
system that eased them into a new process for getting and 
disposing of lunch. 

Integrating a new system at a time when people are looking for a way 
to interact with a new environment can positively instigate real and 
beneficial behavioral change. 

In the years following the introduction of ‘Green the Capitol’, the 
Republican party took control of the House of Representatives and de-
funded the initiative. This was part of the typical political positioning 
that comes with a shift in power in Congress. 

image source
“20gree600.1.jpg”, n.d. http://graphics8.nytimes.com/
images/2008/01/15/dining/20gree600.1.jpg.

image source
“compost_USCap11-224x300.jpg”, n.d. http://blog.

harvestpower.com/files/2010/04/compost_USCap11-
224x300.jpg.

Green the Capitol began in 2007. 

image source
“Greencapitol.jpg”, n.d. http://aslathedirt.files.

wordpress.com/2009/05/greencapitol.jpg?w=500.

In general people are very hesitant to change. However, during periods 
of emergency or catastrophe people very naturally respond to such 
events by adapting their behavior to fit this new, different environment. 
These events or simulations of events can be pivotal points of change. 

We can’t change their behaviors for them. This one fact creates an 
obvious drag on progress, and hampering it even further is the fact 
that usually only under severe circumstances (like emergencies or 
catastrophes) do people make such abrupt moves.1

I agree with Shedroff on his stance that severe circumstances can push 
someone to make an abrupt move. I would add that perhaps all that 
needs to happen is to put someone in the same kind of mindset that an 
emergency creates without the peril to their well being.  

Prior to entering graduate school I worked on Capitol Hill as a 
Legislative Staffer for five years. When considering unexpected ways 
behavior can be changed, I am reminded of the interaction of families 
from Middle America and the ‘Green the Capitol’ initiative, lead by 
Nancy Pelosi and implemented by Dan Beard. As part of this larger 
initiative one of the cafeterias, the Longworth Cafeteria, implemented 
a complete overhaul to bring in healthier local, organic food and 
switch all cutlery and to-go containers to compostable plastic. This 
meant that almost all cafeteria waste, save the recyclable soda bottles, 
were compostable. The initiative inadvertently hosted a great example 
of the kind of behavioral change Shedroff mentions. Visitors to the 
Capitol are thrown into a world where they are suddenly out of their 

Case Study: 

Capitol Cafeteria

1   Shedroff, Nathan. Design Is the Problem: The Future 
of Design Must Be Sustainable. 1st ed. Rosenfeld 
Media, 2009, 219.

The 100% compostable containers 
and cutlery can be composted with 
organic waste.

image source
“Vegware Compostable Packaging with Food Waste 
B.jpg”, n.d. http://lh3.ggpht.com/_Q3vdvVuRIpM/
TH5AApUiGPI/AAAAAAAAAXk/H7aN4deYgpI/
Vegware%20compostable%20packaging%20with%20
food%20waste%20B.jpg.



28  29 Case Study: Identitypart I   Behavioral Change & Case Studies in Successful Solutions 

If my sense of identity is based on what I have: on my possessions, 
If I can say I am what I have, then the question arises, what am I if 
I loose what I have? 1

– eric fromm, german psychologist

The possessions we own describe the kind of person we are, from the 
basic tools of a profession, to the trappings of our aspirational selves. 
There is a mid-16th century saying that goes “byrdes of on kynde 
and color flok and flye allwayes together” or “birds of a feather flock 
together”. This sentiment can be found in Benjamin Jowett’s 1856 
translation of Plato’s Republic, originally written around 380BC.2 This 
age old adage means those of similar taste congregate in groups,  
and likewise, the behavior we exhibit is linked to those whom we 
surround ourselves.

The social scientists Lazarsfeld and Merton coined the term homophily 
and described it as “a tendency for friendships to form between 
those who are alike in some designated respect”3. They also set out a 
couple of different forms of homophily: status-homophily, and value-
homophily both of the political and religious varieties. They used a 
specific political issue (racial values) as a way to test the hypothesis of 
homophily (that people would select friends with similar racial values 
as them). This held true. Interestingly, those who were ambivalent on 
the issue showed neither homophily not heterophily (the tendency 
for dissimilar friendships to form). This means the more extreme 
one’s views are, the less likely one is to expose themself to those with 
dissimilar views.

Case Study: 

Identity

Eric Fromm is best known for his 
analysis of the philosophical and 
psychological underpinnings of 
social and political interactions.

image source

“Schreibend Von Vorne - Low-dpi.jpg”, n.d. http://www.
lhup.edu/soci-anth-socw/Schreibend%20von%20
vorne%20-%20low-dpi.jpg. 

1  Erich Fromm Interview Excerpt, 2007. http://www.
youtube.com/watch?v=o7GpHrdXOFI&feature=you
tube_gdata_player. 

2  “Birds of a Feather Flock Together”, n.d. http://www.
phrases.org.uk/meanings/birds-of-a-feather-flock-
together.html.

The initiative actually saved a lot of money because the House was 
using less energy, water, and trash removal services.

According to a study released by the Democratic Minority Staff 
of The Committee on House Administration, “ungreening” the 
U.S. Capitol will cost the American taxpayer $50 million over 10 
years.2

Much as we see with T. Boone Pickens, the person or group who 
delivers the message influences its reception. This is even more clearly 
seen in the polarized political arena. Had the same program been 
initiated by the Republicans as an environmental cost cutting measure, 
the ‘Green the Capitol’ initiative might still be around.

takeaway design lessons

The context in which a behavioral change is presented affects its 
acceptance. Extreme events can be the instigators for consumer 
behavioral change and spark a different ways of behaving. 

A completely enclosed experience for showing the functionality of a 
fully realized system can prove that system’s potential to work on a 
much larger scale. 

Designers should find situations where this kind of disruption happens 

regularly and use those as labs for testing new ideas and systems.

2  “GOP Defunds ‘Green the Capitol’ Initiative”, n.d. 
http://abcnews.go.com/Politics/gop-defunds-nancy-
pelosis-green-capitol-environment-initiative/
story?id=13022195#.T8D5Bb8b2Ek.
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identity that goes with that big truck and the image that portrays to 
one’s peers is enough to offset the economic pain of a biweekly $100 
fill-up at the pump. That is a really significant amount of economic 
pain to overcome. The force driving such behavior has to be extremely 
strong, and that force is identity. 

There are other ways in which identity drives our behavior. Dan Gilbert 
in “On Our Mistaken Expectations”5 points out that the calculations we 
make in life are decisions skewed by the way culture and media color 
our perceptions. We see our own identity in society not in absolute 
terms but rather in relation to our peers. Who we consider a peer is a 
key part in defining our own identity. Much of our behavior is focused 
on fulfilling the requirements of the role that we perceive as part of 
our identity. Integrating identity into the design of solutions can be a 
powerful driver that pushes sustainable behavior because it is linked to 
a specific identity.

takeaway design lessons:

There is a tendency to think of the value judgements that consumers 
make in purely economic terms. A different approach, of appealing to 
consumer identity, can motivate someone to do something that doesn’t 
make economic sense for them but instead makes them feel like they 
are a part of a group.

The form or object language that a product communicates has a 
powerful ability to tell what identity it goes with. Aesthetic styling 
and identity can be combined with a sustainable function to change 
behavior. 

Tapping into identity can encourage sustainable behaviors while 
satisfying a deeper human need to belong. 

left image source

“2007-hummer-h3-rubicon-trail-off-road-united-
states-4.jpg”, n.d. http://www.2405.com/press-
library/Hummer-H3-2007/2007-hummer-h3-
rubicon-trail-off-road-united-states-4.jpg.

right image source

“Memorial-Day-Travel-Unaffected-by-gas-prices.jpg”, 
n.d. http://www.inquisitr.com/wp-content/2011/05/
Memorial-Day-Travel-Unaffected-by-gas-prices.jpg.

5   Dan Gilbert on Our Mistaken Expectations | 
Video on TED.com, n.d. http://www.ted.com/talks/
dan_gilbert_researches_happiness.html.

If we look at this concept of homophily through the lens of Geoffrey 
A. Moore’s “Crossing the Chasm”4, one of his main concepts is the 
influence of person-to-person recommendations in the ability of 
a product to get a foothold among “the pragmatists” — those who 
represent the bulk of the market for technology products. If this 
word-of-mouth marketing mechanism is the most successful way that 
something is promoted, and people are predisposed to value-based 
homophily, then marketing a product to a particular segment should 
acknowledge their values in the conceptualization of the product. 
The values a customer has are highly instructive of who the customer 
associates with, and who they might recommend the product to. This 
kind of person-to-person recommendation builds a chain reaction of 
support for a product within a group.  

This sense of identity is a very powerful force. It gets people to do 
things like drive around in a big truck, even if it is seldom used for 
anything but transportation and costs a lot to fill up. The sense of 
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An example of homophily:  
Two graphs showing individuals 
in higher and lower social class 
and their links over time. Political 
views (red and black) can be seen 
to change among people who are 
associated over time. 

left image source
“Diffusion-initial-act.pdf ”, n.d. http://bactra.org/

sloth/diffusion-initial-act.pdf.

right image source
“Diffusion-midway-act.pdf ”, n.d. http://bactra.org/

sloth/diffusion-midway-act.pdf.

POLITICAL VIEWS INTIALLY POLITICAL VIEWS OVER PROLONGED TIME

3   Lazarsfeld, P F, and R. K. Merton. “Friendship as a 
Social Process: A Substantive and Methodological 
Analysis.” 18:18–66, 1954.

4   Moore, Geoffrey A. Crossing the Chasm: Marketing 
and Selling High-Tech Products to Mainstream 
Customers. Revised. Harperbusiness, 1999.
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anything about it? Finally, is there a motivation to do it? This is a 
systems level view of behavior and it presupposes that behaviors  
can be designed. This places an extraordinary amount of influence in 
the hands of a systems designer provided that behavioral design can  
be wielded appropriately and capably.

takeaway design lessons

Addressing the robustness of each element will build a stronger design 
for behavioral change. Designers need to have a plan for addressing a 
failure in any of these three requirements. Design’s great potential lies 
in enabling people to more easily make sustainable decisions. 

BJ Fogg 

image source

“Fogg_bj_jump.jpg”, n.d. http://www.briansmale.
com/gallery/large/fogg_bj_jump.jpg.

The Fog Behavior Model

image source

based on “Fogg_Behavior_Model.gif ”, n.d. http://
captology.stanford.edu/wp-content/plugins/spotlight-
gallery/images/Fogg_Behavior_Model.gif.

MOTIVATION

CORE MOTIVATORS
pleasure/pain

hope/fear
acceptance/rejection

ABILITY FACTORS
time

money
physical effort

brain cycles
social deviance

non-routine

TR IGGERS

TRIGGERS

ACTIVATION THRESHOLD

succeed here

fail here

TRIGGERS 
signal

facilitator
spark

ABILITY

HIGH MOTIVATION

LOW MOTIVATION

HARD TO DO EASY TO DO

BJ Fogg is a social scientist, teacher, and author. In addition to his 
Stanford lab, the Persuasive Technology Lab1, Fogg has also become  
a business guru in the past couple of years. His website has videos  
of him explaining the ingredients of behavioral change in a setting 
more like a primetime David Copperfield special than a business 
seminar. Perhaps this is appropriate, since he is offering something 
akin to a marketing alchemists formula for gold. Based on his theories 
there are three elements necessary for behavior change.2 

1   Trigger — something needs to instigate the behavioral change 
(e.g. a phone rings)

 
2    Ability — making the change (e.g. physically answering the 

phone. This includes having the time, money, or physical ability 
to do something)

3   Motivation — desire to do the action (e.g. wanting to talk to the 
person on the other end)

If you want to change a behavior and stop someone from doing 
something, remove at least one of these three elements or modify these 
elements to change the behavior. 

The disjunct between the intended change in behavior and actual 
result is often a lack of one of these required elements. At some  
point in the process one of these requirements has failed. First, one 
must ask, was there a trigger? Second, is there an ability to do  

Case Study: 

BJ Fogg

1   Persuasive tech lab citation in text “Persuasive 
Tech”, n.d. http://captology.stanford.edu/.

2   “BJ Fogg’s Website”, n.d. http://www.bjfogg.com/.
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points, each duel costs one energy point and takes 20 minutes  
to regenerate.  
 
In effect, this means that a player can duel 10 times in a row but 
then has to wait either 20 minutes to duel once more or can wait 
much longer to play 10 more times in a row. Players, like their 
dueling personas, are kept from becoming exhausted by the 
game and burning out. When I asked players about this, they 
contrasted it with other games where they played intensely for a 
month or so then never went back. With ‘High Noon’ they 
wanted to play more, but were limited. They got into a routine of 
playing when they could and continued to play for months.

2   Skill Levels — when players start out they are classed with other 
players of similar skill. 
 
This limits frustration in players who aren’t good and 
encourages a quick and gratifying move up for players who are 
good. Over time this rapid rise slows and it becomes 
progressively harder to move up in the rankings. This 
contributes to a low barrier for entry into the game, but a high 
barrier for mastery of the game. Players are drawn in at the 
beginning with quick gratification and keep playing as they find 
the challenges are rewarded with accolades to a perceived status.

3   Rankings — rank is classified by “nearby” and “worldwide” 
within the game. This sets aspirational goals. Achievable goals of 
being the best “nearby” naturally lead to the desire to be the best 
“worldwide”. 

4   Real Players — all dueling is in real-time with players’ avatars. 
This creates a community for the players and status within the 
‘High Noon’ world.

5   Clans — groups can be formed within the game. 
 
Banding together in small groups can achieve mutually 
beneficial goals. This kind of conflict cohesion creates a sense of 
purpose and belonging within the game which feeds the 
psychological needs of players to belong and be needed and 
respected within a group.

6   Telegrams — these messages, sent from one player to another, 
enable either good sportsmanship or trash talk. 

High Noon is a wildly popular 
iphone game, using many tactics 
of behavior change.

image source

“App Store - High Noon”, n.d. http://itunes.apple.com/
us/app/high-noon/id368173864?mt=8.

I first heard about the game ‘High Noon’ from a slightly obsessed 
undergrad who was intensely addicted to the game. A month later 
when I talked to the same undergrad, he was still playing but  
had more somber and resentful feelings about the game. Even from  
the beginning it was pretty clear that he was in deep.1

The game is a western-themed duel, played on the iPhone against 
other players regionally, nationally, and internationally. The game has 
been designed with a multiplicity of different psychological tricks to 
keep players returning and giving up money, control, and information 
in exchange for status in an imaginary world. In the world of  
business, this kind of model is referred to as a tollbooth. Once it is  
in place there is little to do but sit back and collect. ‘High Noon’  
is the best kind of tollbooth — it required very little to build, is easily 
maintained, and pays off well.

There are a number of strategies and incentives used by the game 
developers to keep players hooked and playing. ‘High Noon’  
encourages consistent play for short bursts of time, but in regular 
intervals, over a long time span. It also incentivizes players to  
perform a number of actions which are economically profitable for  
the developers.

scenarios2

1    Energy — within the game each player has ten energy  

Case Study: 

Gamification

1   Savard, Alex. In conversation. Providence, RI., 
February through March 2012.

2  “Happylatte”, n.d. https://www.happylatte.com/.
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play longer or advance further, the trigger and ability to do so 
are enabled by an offer to earn or buy more wampum in 
exchange for either real currency outside the game, viewing an 
ad (with the implication that the ad will in some way lead to 
purchasing later on), or liking something on Facebook which 
does two things: 

 a   It provides advertising via your Facebook page to your 
friends who may see it on your profile or status feed.  

 b   It links your consumer profile to a real identity via your 
Facebook account, leading to more targeted online 
advertising and a more robust consumer profile. In 
essence you are trading privacy and your consumer 
data for fun of playing the game. 

In all of these scenarios the game in some way exchanges status in the 
game for real world financial value either by selling the game’s 
currency or advertising revenue. 

takeaway design lessons

In this example, gamification is brilliantly terrifying in its effectiveness. 
The developers of this game are collecting invaluable consumer 
information and making money off of something that has no real-
world value. If the 7 million players of ‘High Noon’ had the same 
devotion to managing their carbon footprint as they currently do to the 
game, the effects would be immediately obvious on a global scale.  
Successful design for behavioral change pairs sustainable action with 
alluring incentives. Viable solutions to encourage sustainably should 
accompany typical behavior so that sustainable action is simply a 
by-product of existing conditions. 

Semi-anonymous communication between players enables a 
larger social phenomenon. One can work with others or make 
enemies. This creates a forum where vendettas can form and be 
enacted within the game. With an incentive for revenge, and an 
emotional connection to getting back at someone, players 
become more involved and are more likely to continue gaming.

 
7   Stealing Gold — each player can earn currency within the game 

called ‘gold’ — when a player wins a duel they can steal gold from 
another player.  
 
This encourages the creation of enemies within the game.

8   Shit list — a list of people within the game who have stolen gold 
from you, or who you have added based on trash talk in 
telegrams. 
 
By giving players a tool for keeping track of their enemies, and 
alerting players to their enemies’ presence online, ‘High Noon’ 
again fosters the before-mentioned enemy dynamic between 
players.

9   Wampum — this secondary and much more valuable currency 
within the game is linked to real money or real life actions. 
Players can earn wampum by purchasing it outright with their 
credit card or as a bonus for joining other online services, 
downloading and installing apps, watching “movies” (ads), or 
“liking” an app or service on Facebook. For example, 
downloading the Groupon app and joining earns 12 wampum. 
These can be used to buy more powerful guns, more energy, or 
“Indian charms”, which give advantages in the game and help 
players move to higher levels. If you are a high-ranking player it 
is essential that you have these advantages. 
 
This is where the real rubber hits the road. After a player has 
reached the limit of his playing ability and has the motivation to 

Stills from ‘High Noon’

image source

happylatte. “High Noon”. Beijing: Exoweb Ltd. 
iPhone/iPod Touch/iPad. version 3.1.0. September 
15, 2010.



Opowerpart I   Behavioral Change & Case Studies in Successful Solutions 38  39

users to consume in a more consistent and efficient way. They format, 
compute, compile, compare, and present this data so that it is easy to 
understand and helps to motivate customers to reduce their energy 
consumption. Opower makes the data that the utility companies have 
more accessible and in so doing reduces overall energy consumption.

The utility bill is its own microcosm of approval and self-validation. 
Opower uses a number of methods to affect consumer behavioral 
change: 

1   Accessibility of information
2   Positive reinforcement
3   Avoiding negative value judgements
4   Elements of competition (and gamification) with neighbors
5   Tools for easily changing energy consumption
6   Tools for evaluating potential savings

The hope from the power company’s point of view is that consumers 
will use less energy during peak times. This is because the 
infrastructure of the energy system must be sufficient to meet demand 
on the hottest day of summer (the one day when overall energy use is 
greatest). Anything that can be done to lower peak power use, saves 
the utility company money. The ideal situation for the power company 
would be if everyone used exactly the same amount of energy at all 
times. Electrical demand would be static and constant. Opower offers a 
way to change behavior and hedge the demands of the customer base. 
The company saves huge amounts of money for the consumer and the 
power company through these methods.

takeaway design lessons

With Opower it’s all about lowering energy use by increasing 
transparency in utility bills. Getting and understanding information is 
expensive, but utilizing data visualizations to contextualize information 
helps to lower barriers to understanding. 

They positively reinforce customers and give them the tools to compare 
their energy use to their peers’. Such tools can aid people in making 
a personal assessment of their behavior without an outside value 
judgement. 

Opower has a broad range of tools 
for managing and understanding 
your energy use.

image source

“5449419494_662a0655c8_o.jpg”, n.d. http://farm6.
staticflickr.com/5256/5449419494_662a0655c8
_o.jpg.Opower1 is a strange kind of company. Its business is based on 

generating utility based home energy reports — currently over 3 
million households receive these. The design of these reports is an 
interesting mix of graphic design, data visualization, and consumer 
psychology. These reports use the monthly utility bill as a format 
for communicating household power use, comparing it to similar 
households for potential energy and money savings. In essence, 
Opower is bringing a skill set that utilities lack — interfacing with 
customers. What the utilities do have is a wealth of user data flowing 
like a torrent from smart meters day in and day out. Smart meters are 
utility meters that utilize modern communication technology to track 
and record power use. This enables different energy consumption 
pricing structures, meaning you can be charged more for your 
electricity when the demand is high, and less when demand is low.

Utilities have a need: to stay on top of a bucking power use structure. 
Anything that can help to level out peak energy consumption (energy 
use when the most users are demanding it) allows power companies to 
run their businesses more smoothly and efficiently. Supplying energy 
during peak consumption is expensive. It means owning equipment 
that is seldom used and using energy sources that are flexible, but 
expensive, like natural gas. Power companies are always looking for a 
way to limit this expense. Opower can be hired to do that job. 

Utility companies are often not communication or graphic design savvy 
and they don’t focus on changing consumer behavior. Opower promises 
to deliver customer behavior change by giving incentives for energy 

Case Study: 

Opower

El Paso Electric’s Newman 
Combined Cycle Plant is the kind 
of natural gas fired power plant 
that is used to supply expensive 
peak power.

image source

“Photo_gallery93.jpg”, n.d. http://www.epelectric.
com/files/photo_gallery93.jpg.

1   “Opower”, n.d. http://opower.com/.
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approaches

In the universe of significant environmental problems it 
seems overwhelming to narrow this broad area down. I 
started to think about these problems like triage on the 
battlefield. What environmental problems will reach a 
fixed end point, and which problems will compound and 
grow more difficult to deal with as time goes on? What 
problems are easiest to fix with a small intervention now, 
but will be difficult to fix later on? I wanted to consider 
where potential solutions could come from and how good 
design might intervene using technology that is either 
currently available or will be available soon.

Equipped with a set of proven tools for addressing 
problems of sustainability from Part I, I wanted to attack 
a high impact environmental problem and either apply 
the same tactics or develop my own methods to create 
solutions.
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Reluctant environmentalists 
are the majority. Some may care 
about the Earth, but all could be 
enabled to act more responsibly if 
aided by well designed systems.

image source

David Zacher, 2012

MAJORIT Y
RELUCTANT ENVIRONMENTALISTS

EXTREMISTEXTREMIST

CLIMATE CHANGE DENIERS EARTH LIBERATION FRONT

S U S TA I N A B I L I T Y  F O R :It is tempting to cast environmental issues as something that liberals 
care about, and economic issues as something conservatives care about. 
Really the future of both the environment and the economy are tied 
together and share many of the same ideas, in different languages. 
Capitalism constantly drives toward efficiency in areas like energy 
use. This drive toward efficiency is mutually beneficial for both the 
economy and the environment. In the end cutting costs often increases 
efficiency and reduces energy and material use. 

Looking through the political lens polarizes the issues. Items of 
scientific consensus have become extremely politicized. The extremes 
of the spectrum reach from climate change deniers on one end to 
environmental extremists on the other. Most of us are somewhere 
in the middle. I am calling this group “reluctant environmentalists”: 
people who care about the environment and the Earth but who aren’t 
in a position to turn their lives upside down to do the “right thing” all 
of the time. It begs the question why can’t doing the right thing for the 
environment also mean doing the fun, cheap, and easy thing? Instead 
of using environmental guilt as a motivator why can’t we try other 
tactics that have worked in different fields?

With the reluctant environmentalist and this goal in mind, I set about 
imagining alternate ways to encourage behavioral change. I wanted to 
use some of the tools that I identified in my research to design things 
that work with human nature and the environment.

Demographic: 

Reluctant

Environmentalists



48  49 A Focus on Packagingpart II   Specific Approach

Although maybe a bit dramatic, it drives the point home, this is the 
fate of almost all packaging. It pervades our lives and has a very  
short and very specific use. If the use is so short, why is it so often 
made from materials that persist? The Pacific Trash Gyre is  
testament to the fact that there is no “away”. When we are done with 
things they all persist and go somewhere. Much of the packaging  
we use spends years breaking down into ever smaller pieces battered 
by sunlight, wind and waves. It never actually breaks down into  
an integrable part of an ecological cycle. Fish eat it by mistake where  
it sits in their gut until they die or are eaten by something bigger, 
forever leaching phenols into the food chain. 

Rainbow Runner with a stomach 
filled with plastic.

image source

“Message from the Sea at Green Sangha: Inspiring 
Awakened Action”, n.d. http://greensangha.
org/2009/06/message-from-the-sea/#comments. 

Film stills from “Plastic Bag”.

image source

“FUTURESTATES : Plastic Bag By Ramin Bahrani”, 
n.d. http://www.futurestates.tv/episodes/plastic-bag.

2   “Municipal Solid Waste Generation, Recycling, and 
Disposal in the United States Tables and Figures 
for 2010” November, 2011 (table 18) http://www.
epa.gov/osw/nonhaz/municipal/pubs/msw_2010_
data_tables.pdf

why we care about packaging 

I started thinking a lot about greenhouse gases. I came across an  
EPA document on the subject of materials management with this bit  
of information:

Because materials management is estimated to influence 42% 
of total 2006 U.S. GHG [Greenhouse Gas] emissions, improved 
materials management practices throughout the material flow  
can have a significant impact on U.S. GHG emissions. The 
following total technical potential scenarios provide illustrative 
examples of how materials management activities could yield 
significant GHG emission reductions.1

This got me thinking about packaging as a potential area of inquiry. 
Almost everything we consume comes in packaging. In 2010, over  
75 million tons of packaging trash were disposed of by municipalities 
in the United States alone.2  This waste is either piled up in landfills 
or, even worse, ends up as a pervasive element in our environment. 
Packaging waste is short-lived in use and long-lived in impact. 

The video “Plastic Bag”, narrated by Werner Herzog, is a really nice 
narrative summation of this. The film follows a plastic bag from  
its “birth”(the moment it is first used) through it’s “life” as it poetically 
drifts in the wind and water never finding its place in the world.  
All the time it asks why it was not created in a way that it could die 
once outliving its usefulness. 

A Focus  

On Packaging

image source

“Cavall1881.jpg”, n.d. http://beachplastic.com/wp-
content/uploads/2011/09/cavall1881.jpg.

1   “Opportunities to Reduce Greenhouse Gas  
Emissions through Materials and Land 
Management Practices”,September, 2009 http://
www.epa.gov/oswer/docs/ghg_land_and_
materials_management.pdf
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The trash we produce at the moment of opening a package seemed  
a potential place to observe in this way. I conducted a trash audit of a 
local Providence mailroom to get a better view of the packaging that 
was in use. Setting aside my assumptions about the system, I separated 
all packaging trash out and categorized it. This brought a number  
of insights I had not noticed before:

1   Most people remove all packaging as soon as they receive  
the parcel and jettison it as soon as possible.

2   The primary order of actions is open, pull out item, throw 
everything else in the trash can. 

3   Many packaging materials are combinations of paper and plastic.
4   The useful life of the packaging is largely finished when the 

package is delivered.
5   Amazon packages are standardized in size.
6   A huge proportion of the parcels that are sent come from 

Amazon (approximately 6 to 1).
7   Commercial parcels almost exclusively depend on a multitude of 

thermally printed labels. 

trash audit, part ii

Where does our trash go? Landfills? Sure, when it gets put there.  
How about everything else that doesn’t? A lot of it ends up in the  
ocean where it works it’s way out into the world’s trash gyres or  
washes up on the shore. My second survey involved looking at and 
categorizing the trash found washing up on the beach near  
my home at India Point Park, Providence, RI. It consisted of a lot 
of plastic and specifically a lot of foam, plastic bottles, bags, and 
unidentified little pieces of degraded plastic bits and pieces. I also 
noticed a lot of the kind of polystyrene used in packaging to fill  
the space around the object so that it fits in a standard size box.

There is a floating patch of  
trash in the pacific ocean the size 
of Texas called the Pacific  
Trash Gyre.

image source

David Zacher, 2012

Every box envelope or mailer has 
at least one thermally printed 
label and most have multiples.

image source

David Zacher, 2012

PACIFIC 
TRASH GYRE

[There are] over 46,000 pieces of plastic litter are floating on 
every square mile of ocean today. In the Central Pacific, there are 
up to 6 pounds of marine litter to every pound of plankton.3

This is a staggering environmental problem. But, it is also a great 
design challenge. Packaging offers up a wide canvas for re-imagining 
the future. These things surround us in so many ways and invade  
our very environment. There is a great disjunct between package use 
and package lifespan. What happens to this packaging once it  
has been used is in most situations still unresolved. The disconnect 
between what packaging is and what our economy and culture  
needs it to be speak of a great opportunity for design to intervene. 

trash audit, part i

The process of design is one of challenging assumptions.  
There is a great deal to be learned as one cedes that they may know 
nothing about a system. In fact it is an enviable skill to render  
oneself as a complete outsider. A classic cultural anthropology text:  

“Body Ritual among the Nacirema”4 portrays an outside view of  
an average American morning routine as an anthropologist with no 
preconceived notions might perceive it. The lesson is a good one.  
By observing every part of a process through the eyes of an outsider  
we witness new observations and can see a novel way forward,  
because we have let go of our own preconceived notion of the way 
things work. 

Ghost fishing happens when  
this kind of trash traps and  
kills marine mammals on the 
open ocean.

image source left to right

“Trash-floating-garbage-in-gyre-seaplex.jpg”, n.d. 
http://slafee.files.wordpress.com/2009/09/trash-
floating-garbage-in-gyre-seaplex.jpg.

“Garbage-patch-19-hoshaw_lindsey.jpg”, n.d. 
http://backyardxscapes.com/blog/wp-content/
uploads/2010/01/garbage-patch-19-hoshaw_ 
lindsey.jpg.

3   “-- Press Releases June 2006 - Action Urged to 
Avoid Deep Trouble in the Deep Seas - United 
Nations Environment Programme (UNEP) --”, n.d. 
http://www.unep.org/Documents.Multilingual/
Default.asp?DocumentID=480&ArticleID=530
0&l=en.

4   Miner, Horace. “Body Ritual Among the Nacirema.” 
American Anthropologist 58, no. 3 (October 28, 
2009): 503–507.
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a brief history of packaging & its cultural context 

Packaging has a significant place in our culture and history; any 
inquiry into the area has to consider these elements of the equation. 
There is a cultural context to the use and reuse of  packaging  
materials. A successful approach to redesigning packaging needs to 
constantly check against the culture it will exist in to make sure  
that it is appropriate.

At the grocery store this evening in the section devoted to foreign 
foods, I came across a large can of peanut butter and it broke  
my heart. It’s not something you traditionally find in France and 
you could tell that some one had gone to a great deal of trouble  
to make this happen. The problem of course... is the can. [sic]...
Peanut butter is supposed to come in a jar. The can just  
made it seem all wrong. It was like buying a jug of dog food,  
or a plastic bag of tuna fish.1

david sedaris, excerpted from “me talk pretty one day”

All packaging was once made with only natural materials derived  
from plants and animals. Materials chosen for their properties took on 
forms that responded to their use. Traditional Japanese packaging 
seems to be one of the instances where the use of these materials were 
retained and have been refined over a very long time. These examples 
exhibit a certain refined use of material that I really admire. Thin 
shavings of wood or leaf are formed, folded, and affixed to protect and 
display the product. These older, traditional, packages are 

Our Current 
Packaging 
& Logistics
System

Traditional natto packaging in 
kyogi (wood shavings).

image source

“Traditional_packaging_japan10.jpg” & 
“Traditional_packaging_japan11.jpg”, n.d. http://
creativeroots.org/wp-content/uploads/2010/03/
traditional_packaging_japan10.jpg.

1   Sedaris, David. Me Talk Pretty One Day. Abridged. 
Hachette Audio, 2001.

Styrofoam packaging trash that 
washed up on the beach. Collected 
from India Point Park, RI. 

image source

David Zacher, 2012
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biodegradable and tend to utilize forms that work in concert with the 
natural strengths of the materials. They are fascinating in their ability 
to get functionality out of a material as difficult to use as banana leaves. 

Items in similar packaging are still seen today in Thai and Cambodian 
street food, like sticky coconut rice that is cooked, sold, and eaten in 
the same bamboo tube. 

The tools and sustainable materials we have available today are much 
more flexible, robust and mass manufacturable than those found in 
traditional packages. The demands however are much greater. For food 
products, spoilage and long term storage must be considered for  
items that may have to travel halfway around the world to get to the 
customer. For consumer products, some components will have  
made several trips around the world before they leave the factory in 
their final form. 

What one might call modern packaging however is the development  
of four main materials: paper, plastic, metal, and glass. Much of  
the modern history of this kind of packaging is about the reinvention 
of different ways to manipulate these materials. The design 
considerations were seldom on the sustainability of the end package.

above

A typical Cambodian gas station. 
Liter bottles are reused to hold 
and measure gas old Johnny 
Walker bottles are especially 
prized.

below

Modern version of traditional 
Japanese packaging. An 
interesting mix of natural (rope) 
and modern (green plastic mesh) 
materials to give the produce a 
“fresh” appearance and higher 
value. 

image sources

David Zacher, 2012.

Traditional Japanese Packaging.

image source

Oka, Hideyuki. How to Wrap Five Eggs: Traditional 
Japanese Packaging. Weatherhill, 2008.
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A few examples of packaging  
that inspired some of my  
early design iterations.

image source

“Traditional Japanese Packaging Designs | Art 
and Design Inspiration from Around the World - 
CreativeRoots”, n.d. http://creativeroots.org/2010/03/
traditional-japanese-packaging-designs/.
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3
Sustainable Solutions De-materialize:

Minimal Packaging 

Re-materialize:
Thermal Printer Labels

De-industrialize:
Bio-design

Conclusion

Packaging Design Next Steps

Map of cultural connections and 
associations with packaging.
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David Zacher, 2012

2   “A History of Packaging, CDFS-133”, n.d. http://
ohioline.osu.edu/cd-fact/0133.html.

The packaging waste problems of today are modern problems that  
are a result of this mode of design. They are problems that are the 
result of the materials we have chosen to manufacture and package in. 
Plastics only came into mass manufacture in the last century with  
the introduction of Bakelite. In packaging, plastics like cellophane 
were only seen in the late 50’s and early 60’s. 2 Other more  
widely used plastics like PETE only arrived to packaging in the 70’s. 
The mountains of plastic waste we see in landfills and floating on  
our ocean is a very modern problem and one that has occurred in a 
very short amount of time.  

The ways in which we use new materials like compostable plastic  
to supplant the packaging materials of the last century can  
mean a transition to familiar packaging that is manufactured using 
compostable materials that are barely noticed and easily adopted  
by the majority of people.



De-materialize:
Minimal Packaging 

Re-materialize:
Thermal Printer Labels

De-industrialize:
Bio-design

Conclusion

Packaging Design Next Steps
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sustainable solutions

In attempting to change the current packaging system I 
decided to use a three-part framework for trying different 
methods of making packaging more sustainable:

1   De-materialization
2   Re-materialization
3   De-industrialization



64  65 De-materialize: Minimal Packagingpart III   Sustainable Solutions

 
packaging
At the end of the production line, products get put in elaborate 
packages with multiple layers of materials. Those individually 
packaged products are then either placed in larger unit boxes and 
packed in shipping containers, or wrapped in plastic wraps on pallets 
on the way to distribution centers. Packaging design is part of  
product development and communicates valuable information on store 
shelves. Are there situations where product packaging is unnecessary 
or could be modified to be more sustainable or biodegradable?

shipping packaging
At distribution centers, items are unpacked from pallets and unit boxes 
and placed on shelves awaiting orders. From there they are picked  
and packed in a new box. Sometimes they are packed alone, sometimes 
with other items; packing materials are placed around the item  
with a packing slip into the box. Outside the box, a thermally printed 
adhesive shipping label is attached. This is how an SD card the size of 
your thumbnail ends up coming in a box that is over 2,000 times  
the volume of the actual product. This packaging is often only about 
protecting other packaging. Where can we remove some of these layers 
of packaging and save on materials, labor, and transportation costs?

Thai street food: the 
biodegradable package is part of 
making, packaging and serving 
the food. Packaging can partially 
de-materialize a product by 
serving multiple purposes and 
replacing the need for other 
components. 

image source

“119.JPG, n.d. http://4.bp.blogspot.com/-9WpG_893-
NE/TroXEIPRABI/AAAAAAAABg8/UH3HdXdQ9LA/
s1600/119.JPG.

above

Customer describing the kinds 
of products he purchases online 
and the current packaging that 
discourages him from buying.

image source

David Zacher, 2012

The first of these methods for making packaging more sustainable  
is de-materializing, which involves reducing the overall volume of 
packaging for online retail. 

There are a number of leverage points in the system where we can 
design to de-materialize processes. In fact, it is worth looking at every 
stage in the process where materials are used and try to identify the 
ways we might remove material for environmental and economic 
benefit. These leverage points are the places in the current system 
were we can apply a small amount of pressure in the form of a different 
design or strategy and create a big reduction in the environmental 
costs of the packaging system.

I identified three leverage points in the current system:

1   Product 
2   Product Package
3   Shipping Package

product
Any product that satisfies consumer demand but is made with less 
material will reduce environmental impact. The product will require 
less energy to move and less packaging to protect it. Completely 
de-materializing the product is another strategy that could be used. 
Can we reduce the material needed to manufacture products or  
get the same job done with a digital product (e.g. iPhone app) and 
completely circumvent shipping?

De-materialize:

Minimal Packaging 

Product

Product Package

Shipping Package

image sources

David Zacher, 2012
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...then grouped 
together in units.

Unit boxes are grouped 
together and packed on pallets.

Pallets are loaded into shipping 
containers and shipped.

...where you unpack 
the shipping box and 
product packaging.

From regional delivery 
centers, packages are put 
on delivery trucks.

The delivery truck transports the 
package to your door

Product components are 
packaged together

the current logistics system

Under the current logistics system your product goes through  
many hands and is packaged, repackaged, sorted, labeled, moved, 
loaded, and transported many different times by many different 
parties on its way from the factory to your home. I created this map  
of the structure of our logistics system so that we might assess  
where in the system there are leverage points and opportunities to 
dematerialize the system. 

above

The current logistics system for 
online retail.

image source

David Zacher, 2012

They are loaded onto trucks The pallets or shipping 
containers are unloaded at 
the port.

...and delivered to 
distribution centers.

At the distribution 
center they are unloaded, 
unpacked, and shelved.

Products ordered online 
are picked from shelves 
and packed for delivery.

From central delivery centers, 
packages are transported by 
ground or air.

Products are manufactured at 
the factory.

Various components are assembled. These include plastic bags, twist 
ties, trays, printed materials, cds, and cardboard boxes.
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minimal pack
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Scan this qr or check your 
order confirmation to access 
manuals and instructions

...and packed  
in minimal pack.

Products are manufactured 
at the factory

The smaller size allows 
more units to be shipped 
in the same container

...lowering overall shipping 
cost per unit.

This also means less fuel, 
lower CO2 emissions, and 
fewer greenhouse gases.

At the distribution center, 
Amazon can use the Quick 
Response (QR) code to 
identify the product.

minimal pack

NO EXTRA PACKAGING! 
You get $.50 OFF when you 
pick Amazon Minimal Pack 
option at check out.

The PACKAGE LABEL here is printed by 
heating the label. It changes from purple 
to off white with thermally reactive plant 
based ink from beets. 
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The minimal pack allows 
more units to be shipped in 
the same space.

Sturdy but small construction 
takes up less space and protects 
products better in transit.

minimal pack is at most one sixth the size 
of an Amazon box with standard retail 
packaging, and makes both boxes obsolete.

Paper pulp construction 
makes it strong, compostable, 
and widely recyclable.

minimal pack

NO EXTRA PACKAGING! 
You get $.50 OFF when you 
pick Amazon Minimal Pack 
option at check out.

The PACKAGE LABEL here is printed by 
heating the label. It changes from purple 
to off white with thermally reactive plant 
based ink from beets. 

Pul l

Scan this qr or check your 
order confirmation to access 
manuals and instructions

After you’ve ordered a product, Amazon 
simply prints address and routing info 
directly on the minimal pack with no 
repacking into larger boxes.

A pull tab closure makes minimal pack 
easier to open than current Amazon 
packaging which is closed with packing tape.

vs.

minimal pack
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minimal packaging: system proposal

In our economy we are steadily moving online. Online commerce is 
currently 200 billion1 a year in the United States and steadily growing. 
This trend isn’t slowing, but pulling more and more customers  
and dollars online. That means that every year the internet becomes a 
bigger part of our retail economy. Traditional retail packaging has 
evolved to grab attention on store shelves. When we shop online we see 
none of the traditional in-store packaging, only an image of the 
product. So why is it there? And why are customers paying for it when 
it isn’t part of the online shopping decision?

There is a huge discontinuity here. Brick and mortar stores may still 
represent the bulk of retail but their share decreases everyday. This 
means that the dominant model is no longer valid. It means there are 
opportunities to exploit the differences between online retail and 
traditional retail. It means that in the context of consumer packaging, 
the shifting landscape still has the same old packaging it ever did; 
packaging designed for store shelves not online sales.

I am proposing a system level redesign that combines product and 
shipping packaging in one simple, protective, no-frills, option. 
Customers who choose this option would receive their product in an 
easy open package at a 50 cent discount. The minimal package would 
avoid much of the hassle and waste that come with the cardboard 
boxes, twist ties, plastic bags, manuals, and plastic trays that current 
retail oriented packaging has. The product would move from factory  
to customer door in the same package. Distributors like Amazon  
would simply add a label to route the package to your address. 

This minimal package would depend on its online presence to 
communicate relevant information about the product. All product 
manuals, return instructions, and warranty information would  
have online versions that would be accessible through a link in the 
order confirmation email. Should the customer ever need anything, 
there is digital access to it. A QR (Quick Response) code on the 
package could link to the original order form on Amazon, easing access 
and giving customers a simple way to get online product information. 

When a customer is shopping online they have many options but only 
a limited number of ways to find those options. They can go to an 
online retailer they trust, or they can search an aggregator of shopping 
information like Ebay, Amazon, and Google Shopping. Retail 

The minimally packaged product is ¼ 
the normal size.
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minimal pack
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Scan this qr or check your 
order confirmation to access 
manuals and instructions

minimal pack is a simple, sturdy 
paper pulp box that protects and 
delivers without the need for twist 
ties, shrink wrap, etc.

Because of the high cost of graphic 
retail packaging, minimal pack 
offers $.50 off your Amazon order.

minimal 
pack

1   “Monthly & Annual Retail Trade - Quarterly 
E-Commerce Report Historical Data”, May 2012. 
http://www.census.gov/retail/ecommerce/historic_
releases.html.

vs.

minimal pack

NO EXTRA PACKAGING! 
You get $.50 OFF when you 
pick Amazon Minimal Pack 
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The PACKAGE LABEL here is printed by 
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minimal packaging: packaging opinions & interviews

I interviewed eleven people on their shopping preferences and  
feelings about packaging. I asked each the following questions:

1   Do you think there is enough, not enough, or too much 
packaging on products?

2  What do you find frustrating about opening packages?
3   What is fun or exciting about opening a package, and what  

kind of package do you like opening? 

This yielded a number of interesting insights into  
consumer preferences:

1   They universally felt that there was too much packaging.  
Some even brought this up unprompted as soon as I  
mentioned packaging.

2   The vast majority disliked the sealed plastic clam shell 
packaging, though some saw value in the ease of seeing  
the product and the theft protection it offered.

3   Many wanted a re-closable package; if you open it you should  
be able to put it back together and return it to the store without 
it being a mess. If it couldn’t be resealed it would completely 
discourage some from buying that product.

4   All who were asked agreed that they liked the idea of a pull strip 
— opening it would be enjoyable.

CONSUMER INSIGHT “HOW DO YOU FEEL ABOUT THE PACKAGING THAT IS OUT THERE?”

There’s a lot of styrofoam for 
a small little item ... open it 
and have it be easy to open.There is too much packaging.

I hate when you have to open 
a package then open another 
package to get into it.

Film stills from interviews  
conducted with shoppers.

image source

David Zacher, 2012

packaging has developed on the store shelf where space and arresting 
colors are needed to grab a customers attention and inform them 
about the product. In the digital realm there is a completely different 
set of visual and communication tools that inform the customer. 
Online shopping using search engines and customer reviews has 
democratize the shopping experience. Customers are no longer 
dependent upon the claims of the manufacturer on packaging, they 
can see the pros and cons of the product from other buyers’ reviews. 
All this adds value to the online shopping experience. It isn’t that 
traditional retail is going extinct, it never will. It is rather that online 
retail can innovate in ways traditional retail can’t. 

The way we shop for things online is very different than in the store.  
It is similar to the way we shop for airline tickets now. We set our 
terms then look for the lowest cost carrier. Airlines have responded  
to this by cutting costs and trimming services to hit the lowest price.  
I predict that online retail will look more and more like the airline 
industry. My Minimal Pack proposal is all about exploiting this. For 
customers it asks if we can save money by eliminating extraneous 
packaging. For online retailers it asks: it is possible to undercut the 
other guy’s price on Google Shopping or Amazon and get the sale  
by offering minimalist packaging?

The purpose of the 50 cent discount is to give online retailers an 
opportunity to undercut competition by offering minimal packaging. 
The hope is that shopping search results will put Minimally Packed 
products on the top of any shopping results. This in turn encourages 
online retailers to offer it to beat out their competition. In a sea of 
online retailers with identical products this can give online retailers a 
level of market differentiation. If you like the idea of receiving your 
items in minimal packaging you might develop a deeper relationship 
with a particular online retailer because they offer it and the other 
guys don’t. Customers then recommend those online retailers to their 
friends who have similar values (see Case Study: Identity in Part I). 
This gives an online retailer some room to specialize and set 
themselves apart from others. Such a model will integrate well with 
the delivery of minimal pack items because these retailers can become 
specialists ordering an entire unit of minimally packaged products 
from the factory. This encourages an online retailer to differentiate 
themselves and either become a Minimal Pack retailer or a traditional 
packaging retailer.
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Patterns emerge from layering 25 
surveys of consumer packaging 
preferences over each other.
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5   Boxes and cardboard are easy to open and generally easy  
to recycle but don’t show off the product.

6   Throwing away the packaging material and the excess of 
packaging is a big pain.

7   Taking a lot of time to get into a package is very frustrating.  
Easy access is very important.

8   There was a great dislike for the Styrofoam blocks that come 
with certain products.

9   For high value things, people save the package but don’t like how 
much space it takes up in their house.

10   The package lends a certain level of legitimacy. If it looks 
professional it reassures the customer that the product is not 
fake and is of high quality.

minimal packaging: mechanics overview & classification

To understand what packaging elements customers found  
frustrating and difficult to open, I created a graphic tool to assess the 
ease of use for consumers. I included images of all of the packaging 
design elements mentioned in the last section and any others that were 
generally representative of packaging design. After conducting  
the survey I compiled the feedback forms into a layered visualization  
to graphically assess these surveys. Interesting patterns became 
apparent when looking at the data in this way. One can quickly and 
easily see to what extent customers liked and didn’t like  
different elements. 

There was a big aversion to the sealed clamshell and blister packages 
(generally used because of theft prevention in stores). Consumers also 
really disliked twist ties, shrink wrap, hang cards, and milk cartons.  
I found they enjoyed pull strip openings, screw top juice box closures, 
slip case boxes, zip lock bags, coffee bag closures, egg cartons, and 
various tabbed closures.

I used all this excellent feedback to determine what materials  
and design elements consumers responded to, why they responded  
or didn’t respond to those elements, and which designs had good 
potential to be utilized in my packaging design. I next looked at  
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above

First iteration of packing design 
responding to consumer feedback 
and sustainable requirements.

facing page 

The split down the middle of this 
paper pulp tray acts as a closure 
for cords and removes the need for 
a twist ties.

image sources
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this new, refined universe of elements and materials to assess their 
potential for sustainability. 

packaging material: molded paper pulp 

Since the minimal packaging concept is targeted to online shopping, 
there is no real reason to stick with the difficult to recycle,  
sealed clamshell packaging despised by consumers. After considering 
consumer feedback and the sustainable materials available, I  
decided that moulded paper pulp had the most to offer a minimal 
packaging application for a number of reasons:

pros
—  Easily and widely recyclable
—  Compostable
—  Biodegradable
—  Wide array of color, texture, and quality options
—  Strong structural integrity
—  Not petroleum based
—  Can be made from recycled material

Paper Pulp:  
single matierial, easily recycled 

Folding tray traps cords and 
eliminates twist ties

Simple Pull tab tape closure

Simple, easy to open 

re-sealable for returns
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cons
—  Not terribly water proof (thermoformed paper pulp is more 

waterproof more but expensive)
—  Presents branding challenges (can be hard to print on)
—  Requires expensive tooling to produce in large numbers

I also looked for opportunities in the design to consolidate 
functionality into a single package material. For example, typically  
the cords in a package require a twist tie, which is a packaging element 
that few consumers liked. By modifying the inner tray in my first 
prototype I created a closure that secures the cord without using ties. 
Using one kind of material also lowers cost and makes disposal and 
separation for recycling easier for the consumer, addressing another 
comment made in a couple of the consumer interviews. 

minimal packaging: target user packaging

prototype 2 - facebook survey feedback
For the testing of my second prototype I wanted to try using social 
media to get feedback. I created a fast prototype with the elements 
that I knew I wanted, and posted a quick animated gif that 
accompanied a four sentences description, then I asked for feedback. 
I first wanted to test out the prototype myself and see the points  
where things weren’t working, then I wanted to test out how well I was 
conveying the idea. Finally, I wanted a whole new round of feedback 
that would help me figure out what parts of the project still remained 
unresolved. The responses I got back were incredibly useful and  
from a broad range of people in my social network. 

After looking at all of the comments a number of key elements to 
address in next iteration redesign included:

1   Stacking it
2   Repackaging for return
3   Explanation of the benefits
4   QR code is confusing 
5   Manuals, paper work, et cetera
6   Packaging for orders with multiple items

stacking it
The folding tray alone prevents the package from being stacked in 
multiples and in shipping. By adding a folding outer shell it further 
hides the contents and gives the package a square form factor so  

The act of opening a package is an 
opportunity for enjoyment that can 
be built into a low cost package.

image source
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Re-materialization represents the second in this set of three methods 
for making packaging more sustainable. It is a method for looking  
at the materials that make up the current packaging structure and 
reimagining what might be replaced that would do the job as well for 
less money and have a lower impact on the environment.

re-materialization: return to the trash audit

I decided to revisit my mail room and conduct a trash audit to look at 
materials in-depth and consider their potential for environmental 
harm and replacement. Going back through the materials that  
make up our current packaging, I noticed almost every package had  
a thermally printed label with barcodes, delivery, and logistics 
information. It reminded me of a scientific paper I had heard about  
on a harmful chemical found in receipts called Bispheynol A that has 
been, linked to diseases including breast and prostate cancer. I 
wondered how we might re-materialize the thermal print to replace 
this harmful chemical.

re-materialization: bpa thermal labels & the current 
manufacturing process

Over the past 10 years Bisphenol A (BPA) has been linked to increased 
rates of cardiovascular disease1, miscarriages2, breast3 and prostate 
cancer4, male sexual dysfunction5, metabolic dysfunction6, diabetes1, 

Re-materialize: 

Thermal Printer 

Labels

1   Lang IA, Galloway TS, Scarlett A, et al. (2008). 
Association of urinary bisphenol A concentration 
with medical disorders and laboratory 
abnormalities in adults. J Am Med Assoc, 
300:1303-1310. 

2   Sugiura-Ogasawara M, Ozaki Y, Sonta S, Makino 
T, Suzumori K. (2005). Exposure to bisphenol A 
is associated with recurrent miscarriage. Human 
Reprod, 20:2325-2429.

3   Soto, Ana M., Laura N. Vandenberg, Maricel V. 
Maffini, and Carlos Sonnenschein. “Does Breast 
Cancer Start in the Womb?” Basic & Clinical 
Pharmacology & Toxicology 102, no. 2 (February 
2008): 125.

4   Prins, Gail S., Wan-Yee Tang, Jessica Belmonte, 
and Shuk-Mei Ho. “Developmental Exposure 
to Bisphenol A Increases Prostate Cancer 
Susceptibility in Adult Rats: Epigenetic Mode of 
Action Is Implicated.” Fertility and Sterility 89, no. 
2 Suppl (February 2008): e41. 

5   Li D, Zhou Z, Qing Y, et al. (2009). Occupational 
exposure to bisphenol-A (BPA) and the risk of self-
reported male sexual dysfunction. Human Reprod, 
doi:10.1093/humrep/dep381. 

6   vom Saal, F. S., and J. P. Myers. “Bisphenol A and 
Risk of Metabolic Disorders.” JAMA: The Journal 
of the American Medical Association 300, no. 11 
(September 16, 2008): 1353–1355.

it can stack on pallets and in larger numbers. Much like Legos small 
locators on the bottom of the package could hold them together as well, 
keeping them from sliding on top of each other and making multiples 
stable in a way that standard cardboard boxes can’t.

manuals, paper work, et cetera
All documentation of the product would exist online and be linked to 
through the order confirmation email and within your amazon account.

repackaging for return
Instructions for printing out a new packing label and re taping the 
package for return would be include in the online documentation 
(manuals, etc).

qr code is confusing
QR code with instructions below it explaining that you can either  
use the QR to go directly to all manuals and drivers for the product or 
follow the link in the confirmation email from your order.

protection of top
A heavier pulp paper cover would be included and space and hold 
downs added to distance the product from that surface of the package.

packaging for multiple item orders
I think this is one of the bigger design challenges for this prototype. 
However, using indented and protruding locators on the tops  
and bottoms of the package as mentioned before could aid in stacking 
so that multiple packages could be grouped together, stacked and 
taped into one.

take away from user packaging feedback
1   De-materialize: there is a massive opportunity to remove 

packaging for items that are ordered online without anyone 
caring or noticing.

2   Many of the accompanying items that go with a product can  
be completely digitized and de-materialized.

3   The package must be, strong, cheap, sustainable, small, stack-
able light, fun to open, and easily transported.
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In my undergrad biology classes we studied the denaturation of 
proteins under heat. A common example is the albumen of an egg 
changing from clear to white when cooked. If proteins create colors in 
nature those same proteins can be denatured by heat, changing the 
protein’s form and modifying its color. A thermal printer prints by 
using heat applied in a very specific location on the paper. I wondered 
if that heat might be enough to denature the protein and change the 
color. From there I predicted that we could saturate paper with a 
natural protein of a particular color and run it through a thermal 
printer — like those used to make the current shipping labels. Where 
the paper was heated it might change color. The result would be a 
nontoxic, natural replacement for BPA. 

So I set out to find the appropriate pigment that would change  
color so I could re-materialize the receipt, and create a thermally 
reactive biological ink. 

re-materialize: lobster ink 

As I was researching the harmful effects of BPA I came across one 
paper, not on the human effects, but on the environmental effects of 
BPA. It seems that BPA is disruptive to the development of aquatic 
larvae and may play a contributing role in the development of the shell 
disease reeking havoc on lobsters in New England.13 At the same time I 
was thinking about how proteins change color. Almost everyone is 
familiar with the change in color that lobsters and shrimp undergo 
during cooking. There must be some pigment in the lobster’s shell 
denaturing to create the color change. What if we used the color 
changing proteins from the lobster to save the lobster? 

The lobster protein in question is one called crustacyanin. In the 
lobster’s shell there is a complex of proteins that act in a very peculiar 
way. They consist of an orange beta-carotene pigment surrounded 
by black proteins. The black proteins cloak the bright orange beta-
carotene until the heat of a boiling pot denatures them, and they 
change shape revealing the familiar red lobster color.

I envisioned a black receipt that, when heated, would reveal white 
lettering. What user group might respond to such a receipt? Would it 
appeal to the kind of guy at Autozone, shopping for aftermarket parts; 
or high-end night clubs? As I wondered about this I realized I had no 
way to actually obtain this protein except from a live lobster. It was 
time to look for another pigment that I could test the concept with.

Scenario for using thermally 
printed cashier’s receipt using beet 
juice tinted paper. 
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13   Jacobs, M., H. Laufer, J. Stuart, M. Chang, X. Pan. 
2008. Alkylphenols and Lobsters in Long Island 
Sound: Patterns, Mechanisms, and Consequences. 
Long Island Sound Research Conference 
Proceeding 9: 43-50.

and neurological and behavioral disorders.7

At the same time it is found in countless industrially produced sources: 
plastic bottles, cans, and almost every receipt that passes through our 
hands. If you got a coffee this morning, the receipt that came with it 
probably snagged you a dose of BPA. It rubs off on oily skin best, so if 
you got a Danish too, you are eating more than just breakfast.

The problem is that BPA is an endocrine disrupter. It is chemically 
similar to estrogen and readily binds to estrogen receptors in the body. 
This is most harmful during developmental stages of life when 
carefully orchestrated levels of hormones drive the progressive cycles 
of growth. This endocrine disrupter affects adults too. Think  
through the people you know and ask yourself how many have had  
one of the previously mentioned diseases. BPA exposure almost 
certainly has played some role in increasing the chances of their 
development. One study has found that BPA can be found in  
90% of all Americans.8

This chemical pervades our modern lives. World production of BPA is 
2.2 million metric tons per year.9 It is extremely cheap too, a pound 
goes for just under a dollar10 and some receipts have been found to 
have as much as 10mg of BPA each.11

This affects almost everyone, but those most exposed are the cashiers 
who handle hundreds of these receipts a day. 

A general rule of thumb used in food-service planning for  
many years was that the cashier could serve 175 to 200 customers 
per hour.12

In an 8-hour work shift that can mean handling a lot of receipts and 
absorbing a lot of BPA.

re-materialize: solution

So, what can we do about this? How can we re-materialize   
thermal printing and replace it with something that acts similarly  
but is biologically compatible with the environment? How can it  
fit the current infrastructure and require little change from people  
and businesses? Finally, can it be produced for a lower price  
and economically drive a switch from the status quo?

7   Braun JM, Yolton K, Dietrich KN, et al. (2009). 
Prenatal bisphenol A exposure and early childhood 
behavior. Environ Health Perspect, 117:1945-1952. 

8   “Frederick Vom Saal: BPA in Bodies of 90% of 
Americans | Human World | EarthSky”, n.d. http://
earthsky.org/human-world/frederick-vom-saal-
bpa-harmful-to-humans-in-extremely-small-
amounts.

9   “Experts Demand European Action on Plastics 
Chemical”, n.d. http://www.cancer-health.info/
experts-demand-european-action-on-plastics-
chemical/?lang=es.

10   “Bisphenol A (BPA) Products, Buy Bisphenol A 
(BPA) Products from Alibaba.com.” Alibaba, n.d. 
http://www.alibaba.com/product-gs/290516121/
Bisphenol_A_BPA_.html.

11   US EPA, Office of Pollution Prevention and Toxics. 
“BPA Alternatives in Thermal Paper Partnership 
| Design for the Environment (DfE) | US EPA”, 
n.d. http://www.epa.gov/dfe/pubs/projects/bpa/
index.htm.

12   “Improving Cashier Productivity in Self-service 
Operations”, 1996. http://findarticles.com/p/
articles/mi_m3190/is_n48_v30/ai_18936834/.

This label is the kind of thermally 
printed paper that has the cancer 
causing chemical BPA in it.
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Packaging labels that utilize 
color changing, thermally 
reactive beet ink. 
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I started to look at betacyanin; a plant pigment found in beets. It 
degrades between 50 and 90 degrees Celsius and it’s rate of 
degradation is affected by pH.14 After heating the pigment I was 
amazed and surprised to see this natural plant pigment change from a 
vivid purple to a cream colored off white instantaneously. I then used 
selective heating to try the process of heating specific parts of paper to 
effectively print on it in the same way the thermal printer does on 
receipt paper. The results were a very crisp line, with text in white, 
against a bright purple background color.

Having shown its success, what I’m really interested in is  
re-materialization through the application of a biological compound to 
solve a chemical problem. The natural world is filled with an almost 
endless list of natural processes carried out by one or more proteins. 
The formula for these processes is locked away in the DNA of 
organisms living on Earth. Each process is the result of some 
combination of the 21 amino acids which make up every protein. These 
processes have evolved over billions of years and have amazing abilities 
to carry out chemical processes with an efficiency seldom seen in 
modern chemistry. This is all done in the context of the complicated 
mechanisms of the cell. Because each protein is composed of these 
amino acids, the biosphere will always be able to break these proteins 
down and reincorporate their elements into other forms of life. The 
products of these reactions are compatible with the natural world 
because they are part of an already existing biological processes. This 
seems to open a massive toolbox of sustainable solutions for future 
exploration and development. 

14   Havlíková, Ludmila, Kamila Miková, and 
Vladimír Kyzlink. “Heat Stability of Betacyanins.” 
Zeitschrift Für Lebensmitteluntersuchung Und 
-Forschung A 177, no. 4 (1983): 247–250.

right

Rock Lobster suffering from  
shell disease.
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The protein pigment crustacyanin 
found in the shells of lobsters that 
is closely tied to the blue/black 
to red color shift that lobsters 
undergo when cooked.
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compared to the possibilities of utilizing the hardware of nature. 

We can think about DNA in a very similar way that we think of 
computer code. Much like the binary code a computer runs off of  
comprised of 0’s and 1’s, DNA uses A ,T, G, C to code for the 21 amino 
acids that make up proteins. Those proteins, or groups of proteins, 
then carry out some biological function within the cell. Each cell is its 
own miniature chemical factory, or manufacturing facility, operating  
at peak efficiency and producing a massive array of materials and 
compounds. All of this happens in a bafflingly small space. The idea  
of mixing and matching these biological processes as a method of 
production holds the promise of producing materials and compounds 
at a tiny fraction of the price that conventional industrial processes  
can offer. 

de-industrialization: beet receipt

I am applying the methods of biotechnology to my own packaging 
design in order to think through how we might de-industrialize 
processes that are currently carried out using massive manufacturing 
infrastructure. If we think of the portion of the beet plant’s genetic 
code that generates betacyanin (the purple, thermally reactive pigment 
from the previous section), we could take restriction enzymes (scissors 
for genes) and cut out that portion of the genetic code. Then, we could 
splice that gene into the genetics of another plant, perhaps one that is 
good for high quality paper, like cotton. Putting a genetic promoter in 

1   “Juan Enriquez | Shared Voices”, n.d. http://
sharedvoices.risd.edu/?page_id=21.
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COMPUTER PROGRAM  USES CODE 
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=

Thinking about genetic code as 
one would think about computer 
code.
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De-industrialize is the third of these methods for making packaging 
more sustainable. It looks at a new paradigm for the industrial 
production of materials. And asks if we can we find new ways of 
manufacturing to continue to supply the products we need.

Bio-design is the term I am using for the application of biotechnology 
to radically change the way we industrially manufacture our products. 
It is based on an idea that I was first introduced to by Dr. David Morris 
in a biotechnology class I took during my undergraduate education.  
In that class we discussed the potential of genes to operate as units. 
They could be added and subtracted from the genetics of an organism 
using restriction enzymes, plasmids, PCR and other rudimentary  
tools of biotechnology. The use of these biotech tools in agriculture has 
meant a greater ability to provide food for the world’s population.  
It holds the promise of many wide-reaching advances in many fields.  
A lot has happened in the field of biotech since that class and much of 
the technology has undergone an exponential increase in speed, and 
with it an increase in the realistic effect biotech can have on our world. 

In a lecture I attended as a part of the Rhode Island School of  
Design Shared Voices Lecture Series1, Juan Enriquez talked about  
how specifically casting biotechnology capabilities in the context  
of designing new solutions can solve many of our current 
environmental problems. From my point of view, this is the future  
of design. The really exciting, cutting edge area of design is  
about solving massive problems by imagining a different future.  
The leap forward that computers have enabled will be tiny  

De-industrialize:

Bio-design 

Graphic representation of  
DNA splicing
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appropriate? Is it harmful that Monsanto’s strains of genetically 
modified corn are intermixing with diverse native varieties in Central 
America? Most would say yes. Is it harmful that hybridized strains of 
rice and wheat that never existed before have saved over a billion 
people from starvation and made it possible for developing nations to 
have a higher standard of living? Most would agree that this is a 
positive goal. Is it harmful if we splice a gene for resistance into the 
American Chestnut to save the dominant species of the eastern 
deciduous forest? Most would see that as mankind fixing an ecological 
disaster that we created over a hundred years ago. Damning genetic 
engineering is not the answer. When you try to draw a line in the sand 
over genetic modification there are many unintended consequences.  
I think the answer here is always to weigh potential detriments against 
benefits and to look carefully at the goals and means of any use of  
this technology.

Currently, I think there are three challenges facing the use of any 
solution using this method:

1   Gene Identification—how do we figure out which genes and 
networks of genes do what?

2   Genetic Pollution—how do we prevent genetically modified 
organisms (GMOs) from polluting the genetics of native species? 
What is the context where these can coexist without harm?

3   Public distrust of GMOs — how can systems be put in place that 
address concerns about genetic modification? What do people 
find unsettling about GMOs?

top left

Algenol Biofuels is one of many 
companies developing genetically 
modified algae to produce  
bio-fuels that can take the place  
of petroleum
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top right

Rhode Island oysters are affected 
by diseases as a result of global 
warming.
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2   “About Algenol | Algenol Biofuels”, n.d. http://www.
algenolbiofuels.com/.

front of the spliced genes will promote the production of betacyanin 
within the cotton cells when the plant grows. This method has the 
potential to completely remove the chemical manufacture and dying 
process in the production of the thermal paper I described in the last 
section. If we make paper pulp from this betacyanin cotton, the 
Minimal Pack boxes can be quickly laser heated with any text and bar 
codes into the surface of the box instead of printing and sticking labels. 
The end goal would be to remove labeling materials as well as speed  
up the process. 

This kind of method is currently being used to develop biofuels created 
by genetically modified algea for the renewable energy sector by 
companies like Algenol Biofuels.2 They have implemented bio-design 
to control the metabolic by-products of these algae. 

de-industrialization: challenges

The prospect of unleashing genetically modified biomass upon the 
natural environment is not one to be taken lightly. We have to ask 
ourselves, where is this application harmful and where is it 

COTTON PLANT

BEET

=+ BETACYANIN 
PAPER PULP

 Programing in genetic code
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collect the data they needed. Contained in the DNA sequencing is  
the solution to figuring out which genes are providing resistance. The 
problem, of course, is that Marta and Ian can’t reasonably make any 
sense of 30 billion data points. 

When I was asked to help them, Marta and Ian had already done an 
unbelievable amount of work analyzing this data to sort out which 
sequences go together to form genes and which genes might be related. 
They still had a terrifying amount of data to sort through. 

Digital Media student, Jack Lovell, and I collaborated to see if we 
could use our computer programing and data visualization skills  
to analyze and illustrate this data in a way that would help find the 
genes they were searching for. We built a visualization program  
that sorted through this massive data set and returned only the most 
relevant genes. We then built in visualizing tools that allowed  
Marta and Ian to see how a gene was being expressed at different  
times during their experiment. That helped them to see only the genes 
that were activated in the situations that were important to their 
research. We were fortunate enough to get added on to their research 
paper as co-authors for this work. The program we developed is an 
example of how we can use advanced computing power available today 

One tab in the oyster genetic data 
visualization tool we developed 
for comparing different genetic 
groups under experimental 
conditions at different points  
in time. 
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David Zacher and Jack Lovell, 2012

de-industrialization: oyster data visualization

In the fall of 2011 I had the opportunity to work on the first of these 
challenges. I was put in contact with Marta Gomez and Ian McDowell, 
two marine biologists at the University of Rhode Island, who were 
facing a complex gene identification problem. 

New technologies like high throughput sequencing give scientists  
the ability to collect data on gene expression at a level which has  
never been seen before. This technology reads the genetic code of an 
organism with incredible efficiency and has the ability to collect 
massive amount of detailed data. This often means a data file with  
over 30 billion data points!

Marta and Ian are doing work on an oyster disease caused by climate 
change that is killing native oyster populations in Rhode Island.  
Other oysters from warmer areas are resistant to this disease. To save 
the RI oysters, Marta and Ian need to find the gene that is protecting 
resistant oysters and integrate it into the native oyster population 
before they are wiped out. 

It was exciting for them to use these new sequencing technologies to 

A tiny fraction of the oyster 
genetic data to be analyzed.

image source

McDowell, Ian.Chamilani Nikapitiya, Jack Lovell, 
David Zacher,  Marta Gomez-Chiarri. “Transcription 
of eastern oysters in response to bacterial challenge: 
Network and expression analysis of the transcriptome 
of eastern oyster, Crassostrea virginica, juveniles 
in response to the bacterial pathogen Roseovarius 
crassostreae. (University of Rhode Island, 2011)—not 
yet published.
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and data visualization techniques, to deal with the detailed data 
analysis needed in the identification of genes. The ability to identify 
gene function puts us one step closer to creating solutions to replace 
industrialized processes with ones that occur in the natural world.

If we are to use the machinery of biology to create solution  
for sustainability, we need tools for identifying the workings of that 
biology. Even though our visualization tool was just involved in  
this one study, I think a version of it, combined with the experimental 
method Marta and Ian were using, is a legitimate tool for identifying  
gene functionality. Identifying the function of a block of genetic  
code is one more tool we can utilize for de-industrializing our world 

—be it for creating a disease resistant oyster, a pharmaceutical grade 
hormone, or industrially producing biofuel. The biological assembly  
of compounds has the potential to replace and supplant current 
processes that otherwise would be too difficult or too expensive to 
produce commercially. This is about enabling industry to cheaply  
and efficiently produce natural materials and compounds at scale.

de-industrialization: the larger context

The bio-design process can enable people to do something better  
for the environment by giving industry the tools to produce 
sustainable products which are more compatible with our ecosystem. 
Much of my research has been focused on pigments, dyes, and the 
way in which compounds that color the natural world can be utilized  
under this production method to replace the commercial dyes in  
use today —many of which are very toxic. This is the focus of one area  
of bio-design, but the applications could be much broader. If  
the 20th century was built upon developing and combining man-made 
materials and compounds, the 21st century should be focused  
on doing the same with the materials and compounds of the  
natural world.

de-industrialization: minimal pack application

De-industrializtion is a potential method for replacing expensive, 
wasteful processes with cheap, sustainable equivalents without 
sacrificing quality or convenience. It could be applied to cheaply 
produce large amounts of the betacyanin pigment that I am  
proposing as the replacement for BPA in the labels of the Minimal 
Pack system.   

facing page, following spreads

The final packaging iteration was 
made using 100% recycled and 
compostable paper pulp. 

The labels were printed using the 
pigment, betacyanin, which was 
extracted from Beta vulgaris, 
or common grocery store beets. 
Similar to the reaction of BPA 
in commercial thermal printing 
processes, heating the betacyanin 
changes the compound from a rich 
purple to a light, off-white.

image source

David Zacher, 2012
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Made to last: 
The durability of the packaging 
was tested by dropping it from 
three stories. 

image source

David Zacher, 2012
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After the durability test, opening 
the packing confirmed that  
both the packaging and its 
contents survived functioning 
and unblemished.

image source

David Zacher, 2012
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The case studies in Part I represent some of the most successful 
models that others have developed for creating consumer behavioral 
change. They have applications in different situations and have  
been helpful as I developed this topic. I see them as a suite of tools 
that can be used alone or in combination to affect consumer  
behavioral change. I expect to use them in my future work, when  
and where they seem appropriate. 

The three methods of Part III: De-materialize, Re-materialize, and 
De-industrialize are a framework for looking at and imagining 
sustainable solutions. The small portion of the problems of packaging 
that I explored here exist in a much larger universe of potential 
solutions out there. I see these three ideas as methods for thinking 
about broader sustainability problems and approaches for looking  
at the potential areas of leveraging change. By examining the current 
system and then asking how we would design to De-materialize, 
Re-materialize, and De-industrialize, my hope is that we can spark 
ideas for sustainable solutions in many other arenas, not only in  
the world of packaging, but in other areas of Industrial Design.

Conclusion
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high cost of molds.1 There is a lot of potential to reduce cost by using 
technologies like 3D printing to lower the cost of mold making.

Printing out a mold in plastic could be a few hundred dollars instead  
of the many thousands it costs now. Paper pulp trays can cost  
as low as $.05 so the return on investment for a low cost mold can 
happen quite quickly. 

designing the design system — solidworks plugin

The other significant barrier to a quick, cheap, minimal package design 
is the need to model a complicated shape for the mold. There are  
rules for what will and will not work in a moulded paper pulp package. 
These rules could be integrated into a plug-in for 3D modeling 
software like Solidworks. Microsoft has a similar plug-in for their 
gadgeteer platform in which standard supports are “grown” up to a 
part in the 3D model. I think a slight variation on this software  
could streamline the design process. A 3D model would be imported 
into the modeling program, then the package “grown” around it  
in a matter of minutes. 

fungi spore bioremediation box

It is a firm belief of mine that designers should design for the best in 
people. We should provide the tools to do the best thing possible. 
However, as designers we shouldn’t be naïve to the fact that sometimes 
people are also going to do the worst possible thing, not the best. We 
also need to design for the worst possible scenario as well as the  
best. I was thinking about the afterlife of this packaging design and 
designing it for the landfill. The question arose: how can something  
be designed to be good trash? 

Paul Stamets tells of his incredible success using mycelium (fungi) to 
carry out bioremediation.2 He describes oyster mushrooms eating  
toxic hydrocarbons found in polluted soil and breaking these down 
and detoxifying them. What if we inoculated the Minimal Pack 
packaging with oyster mushroom spores so that when the package isn’t 
recycled, but thrown into the trash, it will make its way into a landfill 
where the fungi will grow, consuming the packaging, spread out, and 
detoxify the landfill itself. In a worst case scenario, if the package 
ended up as litter, it could find its way to a marginal location in the 
city and take root and detoxify the surrounding soil. 

1   “Paper Egg Tray Products, Buy Paper Egg Tray 
Products from Alibaba.com.” Alibaba, n.d. http://
www.alibaba.com/product-gs/541389152/paper_
egg_tray.html.

2   Paul Stamets on 6 Ways Mushrooms Can Save the 
World | Video on TED.com, n.d. http://www.ted.
com/talks/paul_stamets_on_6_ways_mushrooms_
can_save_the_world.html.

ideas for further exploration 
 
In the process of developing this project and researching the systems 
and infrastructure that it would exist in, I thought of a number of 
other ideas and opportunities for further exploration. These are all 
generally related to packaging and are things that I foresee myself 
exploring in the future as I take this idea further.

minimal package business model

Minimal Pack as a business model that would operate in the  
space between Amazon and manufacturers. Amazon is in the business  
of fulfillment and processing, manufacturers are in the business of 
designing and making product. Each can financially benefit  
from minimal packaging but neither is a package design company.  
A business centered around setting up and implementing this system  
of packaging would become extremely efficient at designing minimal 
packages, develop a platform for manufacturers to translate and host 
all manuals and support documents online, and have solid protocol for 
integrating minimal packaging into shopping platforms like Amazon.

lowering the capital investment in paper pulp  
— rapid prototyping molds

Pulp paper packaging often is seen as too expensive because of the 

Next Steps for

Packaging Design
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