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Solving a difficult technical challenge  
requires imagination, focus, endurance, 
and a tolerance for failure, to name but  
a few key ingredients. However, the real  
secret behind delivering world-class  
innovation actually depends on what we  
lack rather than what we have.

For example, consider the following scenarios:

Challenge 1: Invent a portable bridge for a design competition. It must weigh less than 30 

pounds, fit into a backpack, set-up in minutes, and support 350 pounds across a 20 foot span. 

Bonus: you will have half the budget of all the other competing teams. Also, the bridge must 

provide a secondary function, such as serving as a stretcher to carry a wounded person.
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Challenge 2: Make a toy that demonstrates multiple scientific principles such as friction, gravity 

and air pressure, using items easily found around the house, 66% of which should be reclaimed 

trash. The toy must be easy to construct and (this is critical) fun to play with. Bonus: Instructions 

on how to build the toy must fit on a single sheet of paper. Also, that single sheet needs to 

include an explanation of the scientific principles involved.

Challenge 3: Send a robotic rover to another planet for one-fifteenth the cost of the previous 

mission to that planet, then have the mission last at least ten times longer than planned. Note 

that the planet in question has a long-standing reputation for eating spacecraft. Bonus: Your team 

will be one third the size of the previous project team and will have half the time. Also, nobody 

has ever sent a rover to another planet before; the last mission was “only” a lander.

What do those three challenges have in common? If you answered “they all sound crazy impos-

sible,” you’re not wrong. The tasks are at the never-been-done-before level of difficulty, and  

the constraints on each are truly epic. 

But the other thing all three challenges have in common is this: someone actually did them,  

not in spite of the limited resources, but precisely because time and money were so tight,  

and complexity was so carefully controlled. 
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Here is the rest of each story:

Winner 1: A team of students from Utah State University won the Air Force Research Labor-

atory’s 2013 Design Challenge with the Break-Apart Mobile Bridging and Infiltration (BAMBI) 

device, beating teams from 18 other schools. USU adopted an unusual strategy of fielding two 

teams for this competition, which meant dividing the grant money and giving each team half.  

The winning team’s main observation? After initially producing a highly complex design, the 

bridge got better as it got simpler and cheaper.

Winner 2: The Howtoons.com website is full of one-page comics that not only teach kids of  

all ages how to make their own scientific/fun toys, but also explain the principles involved.  

My favorite is the CD hovercraft, which is made out of an old compact disk, a plastic nozzle  

from a bottle of dish soap, and a balloon. The concept of a CD hovercraft may not be a  

Howtoons original, but their instruction set is a genius-level work of art—beautiful, funny,  

informative, and thought provoking.

Winner 3: NASA’s Pathfinder mission to Mars cost approximately 7% of the 1970’s Viking lander 

mission and was done in half the time, with a team one third the size. No hobby-shop toy, this 

was humanity’s first attempt to put a rover on another planet. It is worth noting that Mars is a 

notoriously difficult place to visit. The Russians made 19 attempts to reach Mars, none of which 
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succeeded. Interestingly, while NASA planned for the rover to last a week and hoped it might 

operate for a month, it actually explored for almost three months.

What can we learn from these stories? The most obvious lesson is simply this: they happened. 

The existence of these projects proves that first-in-class and/or best-in-class products can be 

produced within extraordinarily tight constraints. Because these things happened, maybe future 

projects won’t have to cost so much, take so long or be so complicated either. But there are 

deeper lessons to be learned as well, lessons about how to spark innovation in our own fields  

of endeavor.

A wider look across the innovation landscape reveals these stories are not flukes. In fact, the 

pattern of rapid, thrifty innovation shows up across a large range of technical contexts and 

genres. Whether we are talking about submarines or software, medical or military technology,  

the most impactful and successful innovations tend to be produced by small teams with short 

schedules, tight budgets, and strong commitments to simplicity. 

The real secret behind delivering world-class  
innovation actually depends on what we lack rather  
than what we have.
“ 
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I call this approach the F.I.R.E. method, and it’s the subject of my book F.I.R.E.: How Fast, 
Inexpensive, Restrained and Elegant Methods Ignite Innovation. 

F.I.R.E. presents and analyzes a wide range of rapid, thrifty innovation stories, including both 

successes and failures, and shows how focusing on speed, thrift, simplicity and restraint  

helps foster creativity. The foundational lesson is that people who produce breakthrough results 

often pursue and embrace limited resources and have a low tolerance for complexity. 

Building on those stories, the book introduces specific techniques and practices to simplify, 

streamline, and accelerate our efforts to innovate. These practical tools equip us to make  

wise decisions about our processes, organizational structures, communication methods, and 

technical designs.

For example, the stormdraining technique is a group brain-hack designed to counterbalance  

the less productive aspects of brainstorming. It basically stands brainstorming on its head  

and provides a few simple rules to help us reduce a large collection of ideas down to the most 

important few. Instead of encouraging the addition of new ideas as in brainstorming, storm-

draining encourages creative deletion and rewards participants for removing superfluous  

elements from a design. 
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Stormdraining is an example of a “reductive thinking” method, one of several such methods 

introduced in the book. The practice of reductive thinking involves creation through subtraction, 

like a sculptor chipping away at a block of marble, instead of the more common practice of 

creation through addition, like an engineer adding new features, parts and functions.

The innovation tools and techniques in F.I.R.E. are summed up in a collection of heuristics.  

These memorable little rules of thumb aim to help guide our decision making as we address 

technical and organizational challenges alike. 

While this brief manifesto doesn’t have room for them all, here are a few to get things started:

If the schedule gets longer, you’re doing it wrong-er. 

This heuristic helps us see whether we are heading in the right direction by assessing the  

project’s approach to time. Is the team determined to maintain its schedule and maybe even  

beat the deadline? Or are delays accepted as inevitable or—even worse—desirable? 

It turns out delaying a project’s delivery date in response to difficulty is a demonstrably ineffec-

tive problem-solving technique, to say nothing of being inefficient. Despite the dismal track 

record of this approach, adding more time to a schedule is also a very common strategy in large 

organizations, particularly among projects that have a long timeline to begin with. 
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Tolerating delays is a great way to encourage status-quo thinking, which is not exactly compatible 

with innovation. In contrast, setting a firm deadline acts as a forcing function for creativity and 

helps nudge teams in new directions, particularly if the deadline is closer than seems reasonable. 

Interestingly, projects that start with short schedules are least likely to ask for more time and 

instead tend to finish early, whereas projects with long timelines are most likely to ask for delays. 

Why? Because placing a premium on speed tends to encourage even more speed, while establish-

ing a distant completion date does the opposite.

The more you delay, the more you will pay. 

Long timelines expose projects to more changes than short timelines. Technologies change, 

markets change and economic situations change. Responding to these changes can be expensive, 

not only in terms of dollars but also in the amount of intellectual investment required. 

The most impactful and successful innovations  
tend to be produced by small teams with short schedules,  
tight budgets, and strong commitments to simplicity. 
“ 
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Further, the longer the schedule, the more opportunities we have to add new features and func-

tions to the project, increasing the overall complexity of our design. Some of these additions  

will be a response to emerging technologies or market requirements, but others are simply the 

result of overthinking and overengineering. These unnecessarily complicated results are not  

only more expensive to produce, they are also less reliable and harder to maintain. We pay for  

the delay with dollars but also with the frustration caused by an unreliable, complicated  

design. In contrast, near-term delivery dates minimize opportunities for unnecessary design 

expansion and help keep us focused on the things that really matter.

The smaller the crew, the more they can do.

One of the best ways to unleash talent is to not have too much of it. That is, a small team of 

talented people will generally outperform a larger group of similarly skilled people, because  

the members of the smaller group have a greater personal investment in the outcome and  

thus apply their talents more effectively. 

People in large groups are more likely to demonstrate social loafing, which means they contribute 

less than they are capable of. In addition to reducing the team’s overall effectiveness, social 

loafing also restricts the further development of each person’s talent, because if we want to get 

better at something, it helps to actually do it. When we don’t do as much, we don’t grow as much. 
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Members of smaller teams are less likely to get crowded out of the action and thus have more 

opportunities to gain experience that will improve their future performance. Bottom line: a small 

team has both near-term and far-term advantages, for the individuals and the organization. 

A simpler design will work just fine.

Simple systems tend to outperform more complex systems, for a variety of reasons. Complex 

systems tend to have greater maintenance requirements, lower reliability rates, and have  

more ways to go wrong than simpler systems. They also take longer to develop, which can cause 

problems if the object’s development doesn’t keep pace with changes in the environment.

Generally speaking, complexity is not a sign of sophistication. Simplicity is. Increases to  

complexity therefore should be approached with caution.

The things we choose to not do, the things we say no to, and the elements we omit in the  

name of restraint— these are what enable us to be fast, inexpensive, and elegant. They also 

ensure that the final product is first-class. That is why F.I.R.E. is fundamentally about exercising 

restraint across the spectrum of decision making, and keeping a lid on our costs, schedules  

and requirement sets. 
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When, in the name of restraint, we build only the essential functions and include only the  

necessary interface components, we discover deep simplicity. Not simplicity for its own sake,  

but a simplicity that fosters quality, reliability, and usability. Similarly, when our commitment  

to restraint leads us to perform only the necessary activities, to only write useful documents  

and only hold meaningful meetings, we find that the pace of progress accelerates far beyond  

our hopes. Like simplicity, speed is a product of restraint. So is thrift—doing less has a strong 

correlation with spending less in the long run.

Designing and delivering new technology projects is hard work. The F.I.R.E. approach does not 

make it magically easy, but doing things the other way—throwing lots of time and money and 

people at the problem—is not easy either, nor does that approach guarantee a positive outcome. 

In fact, a lack of restraint tends to result in projects that not only cost more and take longer  

but also underperform. 

The good news is that we have an alternative. It genuinely is possible to be fast,  
inexpensive, restrained, and elegant. When we put those pieces together, we just 
might discover we are capable of producing something amazing.
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BUY THE BOOK | Get more details or buy a copy of F.I.R.E.

ABOUT THE AUTHOR | Lt. Col Dan Ward is an active duty officer in the US Air 

Force. He is the author of F.I.R.E.: How Fast, Inexpensive, Restrained, and  
Elegant Methods Ignite Innovation. The views expressed in this article are solely 

those of the author and do not reflect the official policy or position of the U.S.  

Air Force or Department of Defense. 
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ChangeThis is a vehicle, not a publisher. We make it easy  

for big ideas to spread. While the authors we work with  

are responsible for their own work, they don’t necessarily  

agree with everything available in ChangeThis format.  

But you knew that already.

ChangeThis is supported by the love and tender care  

of 800-CEO-READ. Visit us at 800-CEO-READ  

or at our daily blog.

Explore your knowledge further with KnowledgeBlocks,  

a new project from 800-CEO-READ that lets you turn  

what you know into knowledge you can use.
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