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Currently the world faces many environmental, economic and political crises based on the 
availability and consumption of unsustainable energy resources such as nuclear, coal, natural 
gas and petroleum.  There are three typical paths taken to limit these effects including an 
increase in energy production efficiency, a reduction in energy consumption, and a change in the 
source of energy.  Being a part of the engine which drives consumption, industrial designers and 
engineers have long been cognizant of reducing the energy demand of products through life cycle 
energy analyses (LCEA).  While widespread adoption of the results of LCEA in commercial 
products has been assisted through the efforts of IDSA through Okala and others, a reduction in 
product energy needs will not be sufficient to stem long term conventional energy dependencies 
and their effects.  There are several reasons for this including the mass industrialization of 
populous countries such as China and India as well as the cultural compulsion towards 
conspicuous consumption.  While using alternative energy methods is an obvious solution, their 
introduction and acceptance is often cut short due to stiff price competition from the existing 
commodity market for energy which have trillions invested in global supply infrastructures.  This 
effect is compounded with the added risks of reliability, power density, and repair history not to 
mention the obliviousness of most consumers as to the method of energy supply and its effect on 
the environment.  
 
This has prompted creative solutions from nearly every discipline including tax breaks and 
incentives from government, new technologies and improvements in existing energy technologies 
from the scientific community, new business models from executives and reductions in energy 
use via life cycle analyses from designers and engineers.  While each of these efforts is 
beneficial, they typically attempt to focus on delivering what Thomas Friedman in Hot, Flat and 
Crowded calls the democratization of clean, reliable and cheap electrons.  Unfortunately, this 
means that it is nearly always assumed that what the user needs is either more energy, or less 
consumption rather than taking the time to investigate what the user needs the energy for and 
identifying novel ways to provide it.     
 
Cultural Contributing Factors 
It is no secret that people enjoy well designed products.  Thus great designers, by adding real 
and perceived user value to products have historically perpetuated increased consumption.  
Since each new product generally requires energy during its manufacture, operation and 
disposal, every new product produced and put into use typically adds to the overall energy load.  
An example of this design driven consumption is Apple.  While their technology is arguably similar 
to many other manufacturers, design has separated Apple from its competition as iconic and 
fashionable which has driven sales even with prices that can be nearly double that of competitors.  
While Apple products create increased energy loads overall, the Apple example also illustrates 
the potential power of design to influence purchasing trends as well as drive market growth.  
Since design has demonstrated this power, it is possible to use it to reduce energy usage as well 
as in the case of “green” products. 
 
Green Hype 
Many designers have clamored for increased production of green products to reduce energy 
consumption and thereby reduce the negative effects of conventional energy.  While having a 
society with a “green” conscious in product selection may reduce landfill, emissions and some 
energy concerns, many of these benefits will be balanced by the production, use and disposal of 
those products which adds to the overall energy load.  This combined with the ever growing 
Indian and Asian markets means that energy needs will indeed increase (albeit at a slower rate) 
even with a new paradigm towards green products. Green product efforts also do not completely 
solve energy security and climate change issues concerning the use of unsustainable energy 
resources since they typically do not address the method of energy generation.  
 



User Experience and Energy 
Additionally there is a mass market culture that correlates user experience to energy 
consumption.  A quick scan of products from transportation, to housing indicates that there are 
few products whose experience would not be made better through increased energy use.  Thus 
while the modern design movement of the early 20th century railed against decoration, our current 
global society deifies excess and immediacy which when compounded with the trend making 
ability inherent to designers amplifies designers’ potential effects on increased energy 
consumption.  While reversing the trend of excess consumption is an admirable goal for both 
designers and engineers, the economic gravity of emerging markets will inevitably increase 
energy needs further. 
 
Conventional Energy Culture 
Thus in order to stem the issues surrounding the use of energy, one must look further upstream 
to the way energy is produced.  While conventional energy is converted in “plants”, its method of 
delivery and use is seldom personifies one.   In most cases, conventional energy supply 
companies have employed a hunter gatherer methodology where they have scoured the planet to 
locate and exploit energy resources to support the world’s energy needs.  While there are several 
examples of the use of the hunter-gatherer methodology throughout history, for energy it is most 
exemplified by slavery in the US.  In slavery times, companies ventured to the ends of the known 
earth to claim workers (in engineering terms, energy is defined as the ability to do work), transport 
the slaves back in specially designed ships and then sell them to serve the development needs of 
the home country.  Due to the fact that slaves were not seen as people and were valued only for 
their ability to perform work, it became easy to objectify them as property and abuse them.   
 
While not as emotionally charged, we still venture to the ends of the earth to secure energy 
resources, ship them back using specially designed ships and sell them as needed for personal 
and nation building purposes.  Via the industrial revolution, we have simply exchanged the sweat 
of slaves for the emissions from the use of unsustainable natural resources.  Taking into account 
that a person is able to exert approximately 100 watts of work at any one time, each person in the 
US currently would have 110 slaves working at maximum capacity 24 hours a day based on their 
per capita energy consumption.1,2,3  Therefore conventional energy has indeed become cheaper, 
and more effective to use than slaves, but the overall view and abuse of energy has remained the 
same. It must be realized that as long as energy remains a faceless commodity to the consumer, 
energy use and the emissions associated with it will continue to increase without an opportunity 
for significant impact of alternatives. 
 
Just as slaves revolted and fled oppression, we are also noticing the effects of abusing 
unsustainable natural resources in the form of global warming and wars.  If left unattended, these 
circumstances will be more apparent to the common user creating a true emergency.   
 
Money Woes of Alternative Energy 
One solution is the substitution of alternative for conventional energy technologies.  The main 
issue with this is money.  Alternative energy technologies will nearly always be more expensive 
than conventional technologies because of investment necessary and the risk associated with 
newer technologies.  In fact, nearly every application of alternative energy attempts to fulfill the 
same niche as that of a conventional technology in order to sell itself with lower risk.  While there 
are smaller scale installations of alternative energy, most alternative energy solutions take the 
form of large utility scale power plants where costs can be compared more favorably with their 
conventional counterparts.  Unfortunately, this inevitably puts alternative technologies in financial 
competition with the commodity it attempts to replace.  While this method of introduction has 
been moderately successful, renewable energy technologies currently account for only around 
7% of total energy supply in the US while petroleum supplies nearly 40%.4 
 



 
Figure 1: Percentage of total US energy supply based on type4 

 
Agrarian Model 
Rather than the hunter gatherer model of conventional energy which disconnects the user from its 
method of supply for reasons of safety and image, designer influenced energy supplies must use 
more of an agrarian ideology in order to compete.  As with a human agrarian society, an agrarian 
energy society would develop all necessary energy to accomplish personal goals locally and work 
symbiotically with the users’ environment.  This paradigm shift is possible due to the inherent 
benefits afforded by alternative energy and is necessary due to the strong market competition in 
the conventional energy sector.  Thus one of the energy designers’ goals is to increase the value 
of alternative energy technologies to users by developing integrated product solutions that 
provide the user with not only energy, but the ability to use that energy and its form needed for 
generation to better provide for users needs.     
 
The Energy Designers Dilemma 
Very few users understand energy beyond the bill at the end of the month.  Thus convincing 
users to move beyond economics in this commodity field can be difficult.  Pushing the added 
value of alternative energy systems will require designers to focus on developing creative 
solutions to some tough questions.  These may include; who is the actual user of the product, 
what type of energy (heat, electricity) and how much is needed to accomplish the user goal, what 
shape should it take on to be integrated into a users life to provide the maximum benefit and how 
does the designer communicate these benefits.  
 
Of the previous questions, who is the user is likely the most complicated.  If alternative energy 
costs more and is a benefit to the world at large, who pays for this “extravagance” in an agrarian 
energy model?  While there are a variety of stakeholders in nearly every product, typically only 
the user buys it.  Rather than taking on the challenge of changing user focus from personal to 
communal benefits to push the added expense of alternative energy, designers could use the 
unique benefits of alternative energy technologies to develop new products that better meet 
users’ needs.  While this is virgin product territory, the same strategy has worked in other fields 
where innovative technologies required great applications to gain a foothold in the market.  Some 
examples include the Altair 8800 for the microchip and the Mosaic web browser for the internet. 
 
The Technology 
There are a variety of alternative energy technologies and systems of energy delivery available 
which, if not completely avert, at least diminish issues associated with conventional energy 
consumption.  These include human energy, solar, wind, hydro, geothermal, biomass, fuel cell, 
bio-waste, and use of exhaust gases from existing manufacturing.  These alternative energy 
resources tend to be more disparate and inconsistent than conventional resources which have 
been their Achilles heel for some time.  Using an agrarian model for energy supply allows 
engineers to use distributed energy techniques to spread power production capacity over a larger 
area and utilize smaller energy storage devices to ensure consistency of power overall.  In effect, 
this integrates homes, cars and businesses into a distributed energy network.  Just think, the 



power production capacity of your house helping pay the mortgage, or get reimbursed for the use 
of your car’s energy storage capacity when parked.  This idea and supporting technologies are 
already under development, but they simply require the products and electrical smart grid 
systems to support it.5   
 
One advantage that alternative energy technologies have over conventional technologies is their 
inherent cleanliness which permits them to be sited nearer to consumers.  This not only reduces 
losses associated with the transport of the energy which can be between 1.5 to over 70%, but 
also raises new issues of user interaction with the technology.6  Due to the model chosen by 
current conventional and alternative technologies, this vital interaction has been minimized.  
Emphasizing this previously underestimated point of user contact provides a method of 
differentiation between energy resources, and potentially adds design leverage as well as value 
to support implementation of alternative energy technologies. 
 
Is this really beneficial? 
It might be argued that small scale, user centered power producing products will have little impact 
on the global effect of conventional energy usage.  While this is true in a singular sense, by 
providing a face to this commodity product, designers have the potential to reverse the trends of 
overall energy consumption.  For example, a 20W florescent light bulb is approximately 80% 
more efficient than a conventional light bulb.  This is a small savings per bulb when compared to 
the 1.5-2 kW average consumption for a house, but when multiplied by the several blubs that are 
in the house and are in a country, the savings can be substantial.  In fact, lighting represents 
approximately 8.8% of all energy consumption in the US, so a 80% reduction in this energy usage 
is significant.7  This realization then starts a trend which ends up in laws that at present require all 
new light bulbs in Europe, Australia and soon the US to be florescent.  While this example 
highlights an energy saving measure, the same approach can be applied to energy supply.   
 
More critically, products developed under an agrarian energy ideology would provide a human 
scale face for alternative energy.  This provides the resources for users to adopt and thus happily 
be an influential part of the solution to the issues of conventional energy use (in effect enhancing 
the current green design movement).   
 
Designerly Energy Examples 
Designerly energy is about making the win for the user, and win for the environment desirable.  
Before the industrial revolution, examples of designerly energy were plentiful.  Horses, windmills 
and paddlewheels integrated seamlessly into their environment provided the work necessary to 
accomplish user goals while addressing other desires such as shelter, storage, and 
companionship.  While beneficial, these technologies provided far less energy than demanded by 
today’s developed world.   
 
While it is a small, but growing segment, there are a variety of current examples of designerly 
energy.  Solar car parks are now becoming fashionable such as the one in East Los Angeles 
College.  It this case, the car park serves the needs of student commuters by keeping cars cooler 
which in turn reduces the added emissions of running the car air conditioner at start-up when a 
car is least emission friendly.  In addition, the car park serves the College by providing 45% of the 
electrical load which saves approximately $270,000 a year and serves the environment by 
reducing the emissions associated with producing that power conventionally.8  Honda and Fisker 
Automotive have gone further by fashionably integrating solar panels into the roof of the new 
Insight and Karma respectively to provide active cooling when the car is off.  This again reduces 
emissions associated with the air conditioning during start-up.  There are also several 
manufacturers of solar roof tiles as well which integrate visually into existing tiles and reduce 
overall home electrical load.  
 



 
East Los Angeles College Car Park8 

 
Innovative technologies of human motion can also be used for energy production.  Kinetic dance 
floors have been installed in various locations.  These dance floors take the energy from the 
impact of dancing patrons and use it to provide for an interactive lighting experience.9  The Green 
Microgym uses the takes the kinetic energy of people working out and provides for a portion of 
the lighting.  This experience is made more interactive by providing gym members with a tab of 
accumulated energy.10  Finally, a knee brace designed by Bionic-power generates power from the 
extra motion found in the extension of the knee during walking.  This power can then be used to 
power portable equipment.11 
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Bionic-power knee brace11 

 
While not a long term solution, design can also assist the integration of higher efficiency 
adaptations of conventional technology.  Combined heat and power (CHP) plants are an excellent 
way of improving overall efficiency over conventional technology (80% vs. 25-55% with 
conventional).  While there are few who would volunteer to live at a conventional power plant, 
Freewatt has developed a CHP that sits outside your home.  It serves the user by producing 
constant low grade heat rather than the cycle of conventional air conditioning systems and lowers 
energy costs with a internet based user control.12 
 
It has been known that carbon dioxide is a greenhouse gas with negative effects on the 
environment.  But Toyota Floritech (a subsidiary of Toyota) has used the heat and carbon dioxide 
generated from its electrical power production and piped it to its expansive greenhouses to boost 
flower production by potentially 20-50% while reducing water usage.13  

 

 
Toyota Floritech Greenhouse13 

 
The Future 
While the alternative and conventional energy technologies noted above are currently available, 
there are several on the horizon such as piezo-electric cloth, solar films, micro and nano 
mechanisms as well as solar activated catalysts. If these innovative energy technologies are to 
be made into more than just laboratory oddities, or simple demonstration projects, industrial 
designers will be needed to highlight their benefits by integrating them into useful, usable and 
desirable products.  Even if integration is eventually enforced through governmental mandate, it 
will still be necessary to lead in the design of applications which inevitably will have a more user-
centered focus.  Through combination of great design and innovative energy technologies, the 
ideal of delivering new, delightful experiences in a sustainable world is much more achievable.   
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