
Open Innovation for All: 

The General Fusion Experience

Fortune 500s with robust innovation programs have long benefited from 

crowdsourcing, but what do agile and innovative technology companies stand 

to gain? In this white paper we will look at the experiences of Brendan Cassidy, 

Open Innovation Manager at General Fusion, of using InnoCentive Challenges 

as a business tool. We’ll be covering their original motivations, the process and 

Challenges, how they measured success and the ways that they were able to further 

leverage the Challenges beyond just the solutions received. This white paper is based 

on an interview conducted with Brendan as part of a webinar, which can be viewed 

in full here.

W H I T E  P A P E R
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About InnoCentive

InnoCentive is the global pioneer in crowdsourced innovation. We 

help innovation-driven organizations solve their critical business, 

scientific and technical problems by crowdsourcing ideas and 

solutions, either from our global network of highly educated 

problem solvers or from their own internal networks. By accessing 

vast virtual workforces with InnoCentive, organizations have 

been able to innovate faster, with less risk, and at a lower cost. 

We offer our proven Challenge Driven InnovationTM methodology, 

unrivalled network of over 380,000 problem solvers and purpose-

built technology, as well as accompanying training and program 

management services. To date, InnoCentive have conducted over 

2,000 external Challenges for organizations including NASA, 

DARPA, Thomson Reuters, AstraZeneca, GSK, Anheuser-Busch 

InBev, and Ford Motors.
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About General Fusion 

General Fusion was founded in 2002 with a goal to transform the 

world’s energy supply by developing the fastest, most practical, 

and cost-competitive path to commercial fusion power. In 2006, 

Dr. Laberge completed proof-of-principle experiments, and with 

the support of leading venture capital firms, General Fusion began 

building a team that today is recognized as a global leader in 

commercial fusion energy. The company has now grown to a team 

of nearly 50 scientists at its world class laboratories in Burnaby, 

just outside Vancouver, Canada, where it is developing the key 

components of the world’s first fusion power plant. Fusion energy 

has the potential to create a cleaner, safer world, and General 

Fusion is developing the technology to make it available as soon as 

possible.
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Motivations 

and 

Expectations  

Why did you decide to trial Challenges? Why was that right for 

General Fusion?  

As you’d imagine, General Fusion has a number of technical obstacles 

we need to overcome in order to demonstrate our fusion energy 

approach at both small and prototype scale, and then eventually power-

plant scale. Many of these obstacles require specialist knowledge in, 

say, plasma physics, fluid dynamics, or fusion science to tackle. But a 

lot of what we’re doing is engineering. In some cases, when you know 

exactly who the experts are, you can go and consult them. But in other 

cases, people who might be able to address these obstacles might come 

from a broad range of unexpected industries. As a scientific company, 

we are experimental by nature and we wanted to experiment with 

crowdsourcing to see what kind of ideas we could get by going outside 

our organization and the more traditional avenues of problem solving.

So if you considered this pilot as an experiment, what was your 

hypothesis and what expectations did you have? 

I think different people in the organization had different expectations 

going in. We expected our more general questions, or Challenges, to 

have a broad range of people contributing whereas our data science 

Challenge would see more people with direct experience in data 

science. We also expected ideas would require further work from us; 

they would get us to the ten-yard line but we’d need to take the idea and 

integrate it into our development program to actually implement it.

W H A T  I S  A 

C H A L L E N G E ?

InnoCentive Challenges are 

well-formed problem statements 

that are put out to the crowd to 

solve in exchange for a prize, 

typically monetary. They are 

specific, detailed and designed 
to deliver an actionable outcome. 

The subjects of Challenges are of 

significant importance to the Seeker 
organization.
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InnoCentive Challenge Types 

Ideation Challenges 

A global brainstorm for producing breakthrough ideas. This 

could include ideas for a new product line, creative solutions 

to technical problems, a new commercial application for a 

current product, or even a viral marketing idea for recruiting 

new customers. Ideation Challenges guarantee that at least 

one Solver will win an award. Solvers grant the Seeker a 

non-exclusive license to use any submitted solution, awarded 

or non-awarded.

Theoretical Challenges

For seeking a feasible design or concept that you don’t 

yet want to reduce to practice. A solution to a Theoretical 

Challenge will solidify the Solver’s concept with detailed 

descriptions, specifications, and supporting precedents 

that would bring a good idea closer to becoming an actual 

product, technical solution, or service. A Solver can expect 

a substantial financial reward if their submission is chosen 

as a winning solution by the Seeker, but an award need only 

be made if all the Challenge criteria are met; partial awards 

are also a possibility. Awarded Solvers are required to either 

transfer or license the IP in their solutions to the Seeker. The 

Seeker does not obtain the rights to submissions they do not 

award.

Reduction to Practice (RTP) Challenge 

For seeking a prototype that shows an idea in actual practice 

(though on a non-commercial scale). In an RTP Challenge, 

in addition to a detailed description, Solvers are asked to 

present physical evidence that proves their solution will 

work within the Seeker’s specific needs, decision criteria, or 

manufacturing parameters or the information necessary 

for the Seeker to test their solution. Like the Theoretical 

Challenge, an award need only be made if all the Challenge 

criteria are met. Depending on the Challenge requirements, 

winning Solvers will be required to either transfer or license 

the IP in their solutions to the Seeker. As in the case of a 

Theoretical Challenge, the Seeker does not obtain the rights 

to submissions they do not award.

eRFP  

A request for a partner or supplier to provide materials or 

expertise to help solve a business Challenge. Seekers use the 

InnoCentive marketplace to find businesses or consultants 

that have already developed the technology or solution they 

need or have the experience to help them develop it. Unlike 

other Challenges where a cash award is granted for the 

winning solution, eRFP winners typically negotiate the terms 

of the contract directly with the Seeker
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The Process, 

Challenges, 

and Results  

At InnoCentive, we typically start each engagement with an in-

person workshop where we provide training in our Challenge 

Driven MethodologyTM and start identifying, prioritizing and 

refining problems that could be put out to the crowd as Challenges. 

For the General Fusion workshop, we had the pleasure of coming 

over to your offices in Vancouver, British Columbia. How did you 

come into that workshop? How did you pick your topic and was that 

difficult to do?  

Before the workshop we sat down with our management team and 

technical leads to take an inventory of all the problems we faced at 

that time or knew we would face in the next five years. In general 

these were hurdles to get us to the point of demonstrating the viability 

of magnetized target fusion for commercial power, rather than the 

commercialization itself. We categorized them first by urgency and 

then by level of specialization needed to solve. The list was narrowed 

down to problems we would need to solve in the next six months to two 

years, as we knew that there’d be a latency to run a Challenge, ruling 

out problems we needed to solve in the next six months, and it would 

take too long to see a return on those that needed to be solved in two to 

five years. We also eliminated any problems that required very specific 

expertise or knowledge. 

This left us with a list of maybe ten problems, which we took into the 

workshop hoping to narrow down to three. Immediately Kelly Higgins, 

the Challenge Expert from InnoCentive, was able to shortlist five that 

seemed, based on his experience, to make for good “crowdsourceable” 

problems, while also providing insight into why that was. Then working 

together through various exercises we were able to select our three. One 

we had decided before the workshop to run as a Challenge regardless, 

which was our data science Challenge. 

I N N O C E N T I V E 

W O R K S H O P S

Led by our PhD-educated 

Challenge Experts, these tailored 

workshops range from a half day to 
a full day and are typically held in-

person at the Seeker organization’s 
offices. Available modules include: 
Introduction to Challenge Driven 

InnovationTM, Challenge Formulation 

Principles, Challenge Topic 

Brainstorm and Initial Challenge 

Development.
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I think we could’ve got to this point without the preparation, but the 

workshop wouldn’t have been as efficient a use of everyone’s time.

In our experience, people come to the workshop with different 

levels of preparation and we can use them for a range of different 

purposes, but the fact that you had all taken the time to build a list, 

and also really think about the timeline, made for a really effective 

exercise.

You actually ran three different types of Challenges. Was that a 

conscious decision?  

It wasn’t at first, but as we started shaping the program, it certainly 

became one. We ran the three Challenges over the course of about a 

year and we ended up running not only one Challenge of each type but 

also one Challenge on each of our three big technical fields - plasma 

science, mechanical engineering (cutting big pieces of metal, smashing 

them together, heating them etc.) and engineering physics (things like 

directing a lab-made lightning bolt into a bottle). This really allowed us 

to survey all the available ways to integrate crowdsourcing into General 

Fusion. 

I’m glad it worked out that way - what we’ve found over the years 

is that some Challenge types are better suited to some problems 

but also different Challenge types can be better suited to different 

organizations. It depends on what you’re looking for in terms of 

results, but also what your skill sets are and the development stage 

of your organization, team or project. 

Let’s do a deep dive into each of these three Challenges.

I N N O C E N T I V E 

W O R K S H O P S
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C H A L L E N G E  1

Sealing Anvil Under Repetitive 

Impacts Against Molten Metal

The device that you see in the photo above is actually one of the 

prototypes that we’ve built at General Fusion. General Fusion’s 

approach relies on acoustically compressing a plasma by sending a 

converging pressure wave through a fluid, a liquid metal in this case. 

In simple terms, we smash hammers against the surface of the sphere 

to send a pressure wave through the liquid inside. What you see here 

are fourteen pistons in which a 100kg metal hammer is accelerated 

to speeds of 60 – 65 meters a second by compressed gas, which then 

impacts the surface of a vessel. The issue we have is that the anvil on 

the surface, which is what the hammer hits, now needs to seal inside the 

vessel molten metal - in this case it’s liquid lead or liquid lithium - and 

create a vacuum on the outside of the anvil. But that anvil also needs 

to move a couple millimeters, and it needs to do that once a second. 

So you have extreme pressures of about a gigapascal, relatively high 

temperatures (it’s a few hundred degrees for molten metal), a need for 

K E Y  S T A T S

Open from: April 2015 – May 2015 

Challenge Type: Theoretical 

Award: $20,000

• 2K Challenge page visits

• 229 Project Rooms from 44 

countries

• 64 submissions from 17 

countries

Award of $20,000 paid to 

MIT-trained mechanical engineer

Seeking a new method to seal a 
metal cylinder and the metal surface 

of the cylindrical hole
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things to move and a need for everything not to break. We had a seal 

that could work for around 10 or 15 hits for prototyping, but we needed 

something that could be reliably repeated. And so this was a case where 

we said, “You know, this is not our expertise, we’ve learned a lot about 

building these hammers and these systems, but as far as the best way to 

create a seal, there’s probably people who have experience with these 

sealing technologies that could lend something to the conversation”.

So this ended up being our first Challenge, which we ran as a 

Theoretical and was the one I categorized as our mechanical 

engineering Challenge. After going through the submissions, which 

sparked some very interesting conversations, we ended up shortlisting 

two and then making an award to one Solver - Kirby Meechum. He’s an 

MIT-trained mechanical engineer with 35 years of experience and over 

30 patents to his name. You only find out the Solver’s identify after you 

make an award but once we did, we were like “that’s the kind of person 

we want working on these problems.”  We’ve actually since contracted 

Kirby to take his design and integrate it into our specific setup, so 

to do that detailed engineering design work and take it through to 

completion, as well as for a another project. 

That’s great. We love to see that, when not only do you get a good 

solution, but you and the Solver forge a beneficial relationship 

afterwards.

I N N O C E N T I V E 

W O R K S H O P S
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C H A L L E N G E  2

Data-Driven Prediction of 

Plasma Performance

This was the Challenge that right from the start we wanted to do. At 

General Fusion we produce a tremendous amount of scientific data, 

and we do so faster than our team of physicists and engineers can 

look at it. So we’re constantly looking at how we can use technology 

and computing to analyze it. For this Challenge we released data from 

one of our experimental plasma injectors; we’ve built 12 to 14 of these 

devices over the past seven years and each takes about 10,000 to 20,000 

shots and produces maybe a terabyte of experimental data. We took a 

subset of these shots from when the machine was in a relatively stable 

condition, so that we weren’t changing what we were testing over 

time. We provided all of the associated experimental data regarding 

the configuration of the machine and from all of the different sensors, 

including magnetic sensors, magnetic field sensors and temperature 

sensors. Essentially the question we then asked was “Tell us what 

makes good performance of the machine good and bad performance 

K E Y  S T A T S

Open from: Dec 2015 – Apr 2016

Challenge Type: RTP (data)

Award: $22,000

• 6K Challenge page visits

• 684 Project Rooms from 59 

countries

• 16 submissions from 11 

countries

$6,500 awarded, split between two 

second place Solvers

 Seeking an algorithm capable of 
predicting early in the shot lifetime 

the overall shot performance
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of the machine bad”. We were looking for patterns that predicted the 

performance of the plasma injector, based on the experimental data 

of that shot and of all the shots leading up to it. Solvers developed 

their algorithms from a truncated version of the data set, in which the 

actual outcomes were hidden. They could then submit their algorithm 

for testing against the full dataset, receiving a quantified score that 

appeared on the leaderboard. Through the leaderboard, Solvers could 

see how their algorithm ranked against others, the idea being to drive 

competition. Additionally if someone was doing well, it would tell them 

to keep going but for people who submitted and were very low down, it 

suggests to the Solver it may not be worth their time. 

Unfortunately in this case, none of the algorithms were able to perform 

better than our own but the whole exercise was definitely very eye 

opening in terms of how we look at our data and how we engage other 

people to learn from and look at it. A number of people had still put 

considerable time into participating, so we took the two top solutions 

and made partial, secondary prize awards for having contributed their 

time and performing the best. Interestingly one of the two, Ian Caven, 

lives in Burnaby, where we’re located, so he’s basically our neighbor. 

He’s also a technical Oscar winner for his work in Hollywood image 

processing. Just last week, we hosted him at General Fusion for a tour. 

We talked about how we ran the Challenge, how we analyze data and 

possible collaboration opportunities moving forward. 

I N N O C E N T I V E 

W O R K S H O P S
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C H A L L E N G E  3

Fast Current Switch in Plasma 

Device

This final Challenge was run as an Ideation Challenge. Above is a 

picture of one of our plasma injectors, like the one that gave us the 

data set for the previous Challenge. It’s a big physics experiment - 

there’s a lot of sensors, the power supplies you see on the left and 

right are large capacitors, delivering a large pulsed current to form 

and accelerate a plasma. The current is in the order of mega amps, at 

tens of kilovolts, so for anyone who remembers their high school or 

first year university physics, that’s about 10 gigawatts of power pulsed 

over about a hundred microseconds. For Back to the Future fans, that’s 

about 10 times the power they needed to power the Flux Capacitor . 

It’s effectively lightning in a bottle, and we wanted to direct where that 

current goes, which is much easier said than done. Specifically, we 

provided the detailed geometry of the machine and a description of 

what we were trying to accomplish, and asked, “Can anyone come up 

with an idea for how we can make the current go here instead of going 

K E Y  S T A T S

Open from: Mar 2016 – Apr 2016

Challenge Type: Ideation

Award: $10,000

• 2K Challenge page visits

• 201 Project Rooms from 44 

countries

• 46 submissions from 18 

countries

Made three awards and found novel 

ideas that had not previously been 

considered

Seeking a method to quickly and reliably 
induce a substantial current to jump a 5-10 cm gap 

within a few hundred microseconds
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there?”.  We ended up getting a bunch of really interesting ideas. One 

was dead obvious, and we kind of kicked ourselves after reviewing it, 

saying “Why did we not think of that?”. Two people actually submitted 

this same idea, so we awarded both of them, along with a third person 

who also gave us something different to ponder. This Challenge gave us 

an idea that immediately went into the hopper of things we want to try 

on the machine, and so we considered this our bigger crowdsourcing 

success. As the Ideation Challenges are the quickest and easiest to 

evaluate, they fit in well with our need to constantly change our 

experimental plan moving forward. When a problem arises, we can 

put it out as a Challenge, get an idea within 30 days, and potentially be 

trying or implementing it within six weeks. 

So Ideation Challenges work best for General Fusion? 

For General Fusion’s approach, yes. However I can certainly see 

instances where the other types would fit better for different 

organizations. For example, if you needed a fully fleshed out, detailed 

concept or need to acquire full intellectual property rights. That being 

said, sometimes I think that even with Ideation Challenges you would 

see some submissions that are more detailed than others. I certainly 

wouldn’t eliminate the possibility of running one of the other two 

Challenge types for certain problems though. 

It’s interesting to hear about the different factors you considered 

when determining the most appropriate Challenge type for your 

particular problem as well as for you as an organization. This is  

something that our Challenge Experts will advise on as well, based 

on their experience, and whenever we’re running Challenges, or 

any kind of exercise, we always look to make sure outputs are 

optimal for each individual client. 

Can you tell us a bit more about your process for developing and 

running these Challenges, such as how many people were involved 

and how do you actually choose your winner?

Right from the start, I think it’s important to have one person 

spearheading a Challenge, someone who is accountable for it and 

understands the technical details.  For our Challenges, that person was 

me, and being an engineer certainly helped to understand the technical 

nature of the problems. That being said, I’m not a mechanical engineer 

and I’m not the expert in our anvil piston geometry, for example. 

Similarly I wasn’t overly aware of how we analyzed our data at the 

time, although I am becoming increasingly aware of it as a result of this 

Challenge. So for each Challenge I also tried to have one person who 

was the technical leader. Taking our first Challenge as an example, I 

went to the mechanical engineer who designed the previous anvil and 

I N N O C E N T I V E 

W O R K S H O P S

C O M M U N I C A T I O N  W I T H 

S O L V E R S

During the Live and Evaluation 

stages, all communication with 

Solvers is handled via InnoCentive’s 
Challenge Experts, who will 

escalate questions to the Seeker 
organization if they do not have 

the answer. Not only does this save 

time for our Seekers but it allows 
them to maintain their anonymity, if 

desired, and it ensures evaluations 

are based on the merit of the 

submission rather than the Solver.
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enrolled him to describe the problem and give his rough objectives for 

what we needed out of a solution. 

Now you can’t necessarily sit an engineer down and ask them to 

write down the problem in a way that is understandable to a general 

audience, and this is where InnoCentive helps. We took the technical 

information I had extracted from the lead engineer and drafted the 

Challenge with InnoCentive, having the engineer review and provide 

detailed drawings and specific figures. Once the Challenge was live and 

inquiries came in that neither InnoCentive nor I could answer, I’d go 

back to that engineer.

In the end we received 64 submissions of which about 15 were 

really worth detailed evaluation. Most of these fit in to four different 

categories: some that are not worth your time, some good ideas that 

missed the point, some good ideas that unfortunately won’t work for 

one reason or another and finally some that you need to seriously 

consider. After I’d performed this initial sorting, I took the latter group 

of submissions to the same lead engineer and together we shortlisted 

five or six. We then took the shortlisted submissions to a broader panel, 

who independently ranked the submissions, which narrowed it down to 

about three. Bringing even more people in, including our founder and 

Chief Scientific Officer Dr. Michel Laberge, we then discussed the three 

submissions as a group for maybe an hour to decide on the winner 

or winners. We applied this three-step evaluation process to all three 

of our Challenges - it just doesn’t makes sense to have lots of people 

looking at all submissions. Ultimately we wanted to minimize time 

spent while maximizing insight from across the organization because 

some may see value in submissions that others don’t.

I N N O C E N T I V E 

W O R K S H O P S

I N N O C E N T I V E 

W O R K S H O P S

E V A L U A T I O N  P R O C E S S

InnoCentive perform an initial 

screening of entries, filtering out 
those that are irrelevant, offensive 
or ridiculous. We then recommend 

an evaluation process of at least 

two steps, similar to the one utilized 

by General Fusion, with one person, 

typically the Challenge Owner, 

providing a preliminary evaluation 

that filters out all that are easily 
identifiable as having little value. 
This would then be followed by a 

secondary evaluation from a larger 

team, potentially multidisciplinary.  

During the evaluation phase 

Seekers can ask Solvers any follow 
up questions via InnoCentive.
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Learnings, 
Insights and 
Measuring 
Success

How do you go about measuring success in these Challenges, either 

individually or for the program as a whole? 

As physicists and engineers we like to quantify things but it’s not always 

easy to measure success precisely with Challenges. First of all you can 

ask whether you got value from them, which we certainly did from all 

of the Challenges but each brought something slightly different. One 

gave us a working relationship with a contractor on a specific design, 

which is now being incorporated into our next generation piston design. 

Another gave us a better way to view how we experiment with and 

analyze our data. In fact, since that data Challenge I’ve shifted a lot 

of my focus to a data science project which will, among other things, 

enable us to better share our data outside our organization, whether 

that’s through a Challenge or otherwise. That project is actually really 

exciting and we’re looking forward to talking about it more in the 

future. 

However, success should really be measured against the return on 

investment of a challenge. Unfortunately, quantifying your investment 

is difficult enough, let alone your return. I look at this in dollar terms 

and for the investment component I consider three factors. The 

first is the monetary award you pay out for the solution. Now, in the 

majority of cases you only pay out if you find a solution that meets 

your needs, which reduces the risk. This award amount is variable but 

is determined prior to launching the Challenge, based on a number 

of factors including the difficulty of the Challenge, the deliverables 

required and the organizational value of any potential solution. The 

second factor is the cost to actually run the Challenge with InnoCentive, 

which you’re paying regardless of outcome. The last one is your own 

time and effort, because you know more than anyone that your time 

isn’t free. That is partly why for us, Ideation Challenges work better, 

with the quicker turnaround and a lesser of evaluation effort. For 

W E B I N A R

View the webinar this whitepaper is 

based on at BrightTalk
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both the RTP and Theoretical Challenge, in order to run and evaluate 

these Challenges well, you have to put more time in, even though the 

InnoCentive team are able to reduce the burden with their Challenge 

design and program management support.

You can plan for a lot of these costs going in but there will always be 

unknowns, particularly around evaluating the submissions. We found 

that it can take the most time when you don’t have a clear winner. For 

our first Challenge we ended up with a few good ideas, to the point that 

they sparked interesting conversations and debates at the lunch table, 

and some real head scratching, but we couldn’t say that any of them 

were obviously going to work. So we ended up putting quite a bit of 

our own time into the evaluation, which is a cost but was also part of 

the success because it gets the creative juices flowing. I would say our 

internal time was probably the greatest cost of running our Challenges. 

This was in part due to the nature of the people at General Fusion - 

we’re a scientific organization run by engineers and physicists, and so 

even at that management level we get into these scientific debates. But 

either way I think that you have to invest more time than you think 

you’re going to invest to do things effectively. 

So all things in, at the end of the day you want to look back and ask, 

“How much did we put in and what did we get out?” I can say that at 

least one of our Challenges was clearly a net return on investment. 

Another one was not a net return on investment, although as I 

mentioned, it still brought highly valuable outcomes. With the third, it’s 

a grey area where we could probably call it approximately breakeven. 

And when I say breakeven or return on investment, this is versus if 

we took all of those resources and invested them in working on the 

problem ourselves. So it’s an opportunity cost effectively, and that’s how 

we looked at it. 

We were certainly able to prove our original hypothesis that we would 

get ideas from places that we wouldn’t usually look.

You decided to be very public with your Challenges - putting your 

name and logo on them, publishing associated blog posts - which 

isn’t always the case. Why did you decide to do that? 

It was a relatively easy decision for us, although it’s not necessarily 

going to be the right decision for everyone. For us, first of all, there’s 

not a lot of people doing what we’re doing so I don’t think we could’ve 

hidden behind anonymity. Secondly, General Fusion does garner 

intrigue from the public in the sense that we’re a private company 

trying to produce fusion energy for a fraction of the cost of government 

projects. 
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For more information on how you can run your 

own Challenges to rapidly solve problems and 

accelerate your innovation outcomes:

It’s probably one of the top five challenges that humanity is facing in 

terms of technical difficulty. So for us, using the General Fusion name 

adds to the draw of a Challenge. 

Third is the PR aspect. Regardless of the technical value that we’ve 

talked about, we received a lot of interest and media coverage from 

running the Challenges. We were able to raise awareness not only 

of the Challenges but of General Fusion in general, which is great 

because that’s what leads us to partnerships with organizations such as 

Princeton Plasma Physics Laboratory and other big fusion scientists and 

labs. 

F I L L  I N  O U R  C O N T A C T  F O R M

Submit our contact form online here. Our team will respond shortly.

V I S I T  O U R  W E B S I T E

Explore our full library of white papers and view live challenges at:

http://www.innocentive.com

C A L L  U S

Speak directly to a consultant.

North America: 1-855-276-9366 Non-US: +44 (0) 207 224 0110


