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The Mars Pathfinder Approach

to “Faster-Better-Cheaper”
The Mars Pathfinder was the first approved mission in NASA’s new Discovery Program. It was designed to test a low-cost, innovative way of landing a spacecraft on another planet. The project team also was supposed to deploy a free-ranging rover as a technology demonstration. Finally, a key objective was to gather the first direct data ever obtained on the makeup of Martian rocks, so we could begin the detailed understanding of Mars’ geology and evolution.

Everything about the Pathfinder mission was “small, youthful, low rent, inventive, and fast.” JPL spent a mere $200 million designing, building, launching, and landing Pathfinder with the microrover Sojourner. Another $50 million were spent on an unmanned Delta rocket to kick it into space from Cape Canaveral. As Wired points out, this was “pocket change compared to the $3 billion (in 1992 dollars) of the Viking project to Mars,” completed some twenty years earlier.

It had taken 44 months from start to touchdown. Compare that with the 1976 Viking mission to Mars that took about seven years and peaked at over 2,000 NASA and JPL staff and contract personnel. Pathfinder’s project team peaked out at about 320 people.

The “faster-better-cheaper” approach proved wildly successful. The Pathfinder Lander was expected to operate for 30 days but lasted almost three times that long. The Sojourner rover was supposed to work for only seven days. But it wandered about, exploring, discovering, and sending data to Earth for almost three months. In the process, four times more data than expected.

People everywhere have been stirred by this inspirational story about innovation, high aims, high risk, and the achievement of spectacular results.

Set Goals That Make You Stretch

The most important aspect of how to begin deals with where you expect to end. So, point yourself toward a dramatic destination.

Because high aspirations fire the imagination.

Stretch goals force us to go beyond gradual improvements. Pushed to operate on a completely different level, we have to come up with strategies and techniques that greatly extend our reach. This triggers our competitive spirit, and turns on our creativity.

Let Limitations Guide You To Breakthroughs

Constraints and limitations can be more of a blessing than a curse.

See where the limitations take you. Look for the trap door of innovation, the escape route of creativity that can solve your dilemma. Yield to the demands. Let them push you toward a unique answer that solves your problem.

Don’t waste your time and energy struggling to change the conditions. Accept them. And apply your imagination toward finding a new and better way within these constraints.

Approach the situation as if it were a riddle…a routine way of looking at it won’t work. You’ve got to give it a twist. Go at it from a new angle, and find the secret passageway that can serve as the solution. More often than not, you’ll end up using a simplified approach. And despite the demands you’re working under that you thought would make things harder, you’ll end up with a solution that turns out to be easier.

The constraints drove innovation in two major areas—the first was in the use of new technologies.

The second area of innovation was in how the team operated. For one thing, the team was lean. We talked about begin only “one-deep,” because we ran so lean. But I remember Cindy Oda, a member of the Operations team, commenting, “It’s better to be understaffed than overstaffed. Being understaffed, you’re a little uncomfortable and people get more creative. They find other ways to do what they’re asked to do.”

We gave people the opportunity to take on additional responsibilities, to show them capable, and they did the rest.

Deliberately Choose To Do Things Differently

Don’t wait for innovation to happen by accident, make it happen on purpose.

You must be willing to abandon your existing approaches.

The idea is not just to intensify your same old efforts. It’s to do something entirely different.

Discipline Creativity

Each person working on Pathfinder was expected align with team goals and contribute. Everybody had a “deliverable”—a clear, tangible output he or she had been assigned—positioning the individual to contribute in a meaningful way.

Creativity was encouraged. But new ideas had to pass rigorous tests and respect all three parts of NASA’s “faster-better-cheaper” emphasis. The team operated with a strong sense of discipline.

Informed, calculated risk is one thing—sloppy mistakes are another.

Experimentation needs focus. Improvisation should stay within certain defined boundaries. Risks should be understood, respected, and well managed.

The culture was one in which everybody recognized that their contribution was mission-critical. We had extremely high standards. Everybody had to take responsibility for his or her part of the mission.

It’s important for the leadership to set the standard. We expected creativity, hard work, and discipline, and we modeled that behavior in our own work.

Invite Different Perspectives

Innovation feeds on multiple points of view.

Get input from diverse sources—people who are more experienced, less experienced, who bring different expertise, who are older or younger than you, and so on. The point is to break your established pattern of seeing and thinking. This means you need to get input from people who are outside your normal circle of friends or co-workers.

Nothing clarified your understanding of your design, its strengths, and its problems like preparing for and conducting a good peer review.

Just preparing for a review gets you 90 percent of the value. Then, when you actually present the material, you get the rest of the payoff.

Generally, reviews are considered a burden, a pain. But we made them part of our culture, and people didn’t object to them.

Plan and Improvise

In your own pursuit of spectacular results, start out by doing some “deep planning.” Anticipate as best you can. Make your very best guess about how the situation will unfold. But then be willing to bob and weave.

In the final analysis, skillful improvisation may account for your success more than the efforts you put into crafting your approach.

The better job you do in planning, the more effective you’ll be in improvising.

There were so many unknowns—scenarios we could hardly imagine, let alone test. But because we planned very carefully, everyone understood what the goals were and what their role was.

Embrace Eccentricity

Now’s the time to release the renegade inside.

Go to an extreme. Reach beyond the conventional approach. Don’t allow your thinking to land on the predictable solution. Reach out there! It needs to be novel.

Proceed With Optimism and A “Can-Do Spirit”

Innovation comes easier when we carry ourselves with the right kind of attitude.

An upbeat outlook like this provides an emotional foundation for belief. It carries a person forward, supplying the emotional strength to take risks.

The “can-do spirit” is a mindset that sustains. This kind of thinking produces a mental toughness that enables us to press on through failure.

People always look to the leader for a sign of how things are going. If the boss thinks things are impossible, then the battle is already lost.

Develop Robust Solutions

Robust solutions come from exposing your ideas to relentless testing. Constant critique.

Maintain Momentum and Forward Motion

“Faster-better-cheaper,” by definition, calls for an aggressive approach…a relentless push for progress.

This kind of approach is crucial, because movement accelerates the discovery process. It takes us toward solutions, teaches us, and makes the most of our precious time. These benefits argue for a bias toward action and suggest we should operate with a sense of urgency.

The competitive atmosphere is too intense for a slow-paced creative process to serve an organization well. So we must innovate on the fly, doing it as we go instead of trying to figure out everything before we go.

The secret is to stay on the offensive. To keep moving and push ahead. This actually forces us to be more innovative, just as it helps us hold our speed.

Be Fully Trustworthy

Whether it’s stated or unstated, such high-performance work groups operate according to a pretty clear code of conduct. Everyone is expected to help create and maintain a climate of trust.

This calls for mutual respect, and that requires each individual to be fully competent in his or her domain. In other words, your performance must be “worthy trusting.” The rest of the group has to be able to count on you.

Trust hinges on openness and honesty, on one’s personal integrity. This means keeping your word, meeting your commitments, and going public if you need help or make mistakes.

The working team has to trust that they can bring a problem to the managers without getting their heads taken off. And management has to have people that they can trust, people to whom they can give the responsibility and authority to make things happen.

Take Personal Responsibility for Communication

Communication problems never remain just communication problems. They weaken everything else. If people fall into the habit of hiding problems, sitting on good ideas, or withholding information, you soon end up with “slower-worse-more expensive.”

Each person needs to take responsibility for seeing understanding. This means actively chasing down the answers we need. Attacking problems. And if we know of information that should be communicated to others, our job is to push it through the pipeline to them.

Good communications and co-location also build teams. An atmosphere of open communication and shared space helps build human relationships. Just by seeing each other every day, you lean people’s names, you go and have lunch, and opportunities for creativity and enhanced productivity just happen.

Demonstrate Passionate Commitment to Success

Human beings serve as the most important hardware in the creative process. The most important software, however, is the programming found in people’s hearts and minds.

If we’re emotionally flat or intellectually uninspired, innovation keeps its distance.

In those situations where our heart gets involved in the effort—where we care fiercely about the outcomes—a “give what it takes” attitude takes over. We tackle assignments with an unyielding determination that simply refuses to accept defeat.

This encourages us to look beyond the boundaries of our immediate responsibilities to consider the needs of the overall effort.

People who are hell-bent on achieving their objectives have a personal intensity that’s contagious. It inspires others to outdo themselves. This passion brings out everybody’s best, and the whole becomes much greater than the sum of parts.

It’s about having fire inside, a vitality born of being emotionally married to the idea of accomplishing your goal.

Some quotes:

"Take risks, but don't fail."

"You can't build in enough checks and balances to catch everything. So it's up to the integrity of each individual to ensure that their hardware and/or software will do what it needs to do when tested against the rigors of space."

"We did a lot of reviews. ... Nothing clarifies your understanding of your design, its strengths, and its problems like preparing for and conducting a good peer review."

"It's important for the leadership to set the standard. We expected creativity, hard work, and discipline, and we modeled that behavior in our own work. ... My message to leaders is to work as hard as you expect others to work. Have fun, but don't compromise when it comes to maintaining high standards of performance."

Excerpts from a booklet written by Price Pritchett and Brian Muirhead. Brian was the head of the actual Pathfinder Mission (?). Pritchett is a consultant who put the book together.
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