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Preface

In Portrait of Chess Players, Marcel Duchamp, the French painter and sculptor, captures two people contemplating chess strategies. They likely hold different perspectives of the same problem and create outcomes that can shift the other players ideas, ultimately changing the course of the game.

Concept development with a team can be quite similar. It often involves multiple people tackling challenges from diverse viewpoints, each with their own goals and potential trade-offs. Their ideas can significantly influence the projects direction.
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Marcel Duchamp. (1911). Portrait of Chess Players [photograph].

The difference is that the goal with development is to win together. A mutual victory means you create a product that is useful, safe, effective, and desirable for others to use.

There are two major difficulties with concept development: knowing what to talk about and managing teamwork.

Its difficult to develop something from nothing with a cross-functional team, which is one reason we jump into the solution space too early. If we create something, we can at least talk about it.

However, jumping into solutions too soon robs the team of opportunities to learn more about the potential product and the user. The more we learn before we engineer solutions, the better well be able to create the best possible products.

We dont need to create solutions just yet. Instead, we share knowledge with a cross-functional team and use an idea-capturing process and a systems approach that is focused on the user.

This way, its easier to develop concepts and gather design inputs with others before we engineer stuff.





Introduction

EMPOWER TEAMS TO DEVELOP INNOVATIVE PRODUCTS

Anyone can use their creativity to design products, and we should! To manufacture high-quality products, we need a skilled team.

Product designers and design engineers in the industry connect ideas to finished products. They combine artistic vision with technical expertise. They figure out how to make products. Their goal is products that are appealing, user-friendly, efficient, and safe.

Designers dont work alone. Successful new product development requires a design concept that is developed early by a cross-functional team. A cross-functional team includes members from different functional groups within the company. These teams usually involve engineering, design, marketing, sales, and manufacturing.

Teams typically do not communicate well during concept development.

In his book Winning at New Products, Robert G. Cooper writes, High-quality and effective cross-functional teams are at the heart of any well-executed project. Its a key factor that underlies success. In terms of its impact on new product performance, it correlates to profitability and timeliness, in both how fast the project was done and if it launched on time.1

Cooper also cites studies that show projects are more than three times as likely to succeed with sharp, fact-based product definition before development begins. Projects have 2.5 times the success rate and earn double the market share if the team does solid up-front homework doing front-end activities well.2 These activities include the fuzzy front-end and precede the development phase. This is when the market and product are defined.

However, many teams do not undertake these types of pre-development activities or perform them to the level they should. Cooper shows that only 16% of person-days on a project is dedicated to early work.3 He writes, In too many projects, we observed a new product idea that moved directly into development with very little in the way of up-front homework to define the product and justify the project  a ready, fire, aim approach.4 

Teams move ahead into product development without customer requirements or customer input. Comparing successful products to failed products, successful ones have about 75% more time dedicated to these pre-development activities.5 

Little development or knowledge sharing occurs between people on a project, especially in these early phases. This results in information getting lost in translation or simply getting lost, leading to challenges in meeting the customers wants or needs.

Misunderstandings happen.

Teams lack clear communication with designers, sometimes assuming shared knowledge. With good intentions, functional groups swap information about a new idea or opportunity they feel is complete. Even if they are done well and are thorough reports, a hand-off introduces the possibility of misinterpretation.

Others cannot easily translate the information into design. Or there are several assumptions that need to be made to jump from idea to design, and assumptions can be wrong. The information from each group is disjointed and may conflict. The designers dont know what clarifying questions to ask the team.

Designers just accept the information and move on to designing a solution without first developing concepts with their team.

When I ask development team members about their challenges, I hear this frequently: We started a project with all the market and customer research we were supposed to do. Then, we handed it over to engineers to develop. They came back with something that we didnt want, and customers dont like!

I also talk with engineers, and I can understand their point of view, too. We were given all this information and had kick off meetings. We understood the problem and actually found a solution! We had to make trade-off decisions and ensure manufacturing could make it. We spent a lot of time coming up with this creative solution, and they didnt even appreciate it!

Teamwork can be difficult.

Another reason concept development is difficult is because of challenges with teamwork. Many people believe individual work is superior to teamwork in terms of speed and efficiencyand that more participants lead to wasted time and poorer decisions. As a result, the team leaves designers out of concept sessions. Or designers decide to work alone with what they know.

These decisions can get teams stuck in a loop.
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Figure I.2. Stuck in a Loop by Brian Douglas

Despite the challenges, cross-functional collaboration has its advantages. Were pulling together people with diverse mindsets from across the organization to work together on a single idea. While we have different perspectives on the same problem, those perspectives can help us create a better product.

Leadership can help with challenges, like defining goals and aligning performance metrics to those goals. If leadership doesnt provide that guidance, teams can help themselves by establishing shared objectives: understanding users, their environment, the products purpose, and company objectives.

Its not enough to just share the information. Teams need to explore it together and move ideas toward design inputs they prioritize. Designers must co-work with their cross-functional team before they create solutions. A key aspect of this teamwork is holding space for their team to share their knowledge.

Spending time on concept development matters.

Concept development is a valuable exercise. It helps us understand and link customer values to design decisions. This affects the success of our projects.

In Coopers studies, having a well-defined product prior to the development phase led to projects that are 3.3 times as likely to be successful, have higher market shares by 38 share points on average, and are rated better by customers. This leads to improved profitability. Product definitions include understanding the target market, the customer (their needs/wants/preferences), and the product concept (what it will be and do, and its specifications and requirements).6 

Better concept development also improves design inputs, which boosts design quality. Higher perceived value means higher customer spending and business profitability. Also, improved design quality leads to better quality of conformance. This lowers manufacturing and source costs and results in higher profitability.

Not all ideas are the same in the eyes of our customers, so not all design inputs should be equal. Gathering information early helps prepare for design decisions that align with your customers. The goal is not to collect all information but to focus on what impacts the customer through design decisions and related offerings.

This book is a playbook based on what works, and heres what youll learn:

This book introduces the Concept Space Model and the ADEPT Team Framework. Used together, they are your playbook for concept development with your team. These methods enable teams to work in a way that allows them to understand both the users needs and the companys goals. This collaborative approach leads to the development of innovative and effective products.

Youll learn how to:


	Spend more time understanding the problem before rushing to solutions, avoiding costly mistakes later in the design process.

	Utilize the Concept Space Model to target user benefits, prevent negative experiences, and optimize the use process, keeping your user at the center of design decisions.

	Master the ADEPT Team Framework, a step-by-step approach for facilitating engaging discovery meetings that promote team involvement and consensus.

	Move beyond open brainstorming with practical techniques for collecting information and driving projects forward towards design.

	Prioritize ideas that are truly meaningful, informing not just concept development but also later stages of product development.

	Employ a systematic approach to question, investigate, and transform customer needs into targeted experiences and engineering design inputs.



This books methods are backed by research and real-world success stories from engineering, design, project management, risk management, and quality professionals. My approaches are influenced by my own experiences as a senior engineer and certified quality professional. My career path has taken me from manufacturing operations to a specialization in quality and reliability engineering. This has given me direct insight into challenges of product development, like communication breakdowns and translating user needs into effective engineering inputs.

Collaborating with a team can be very rewarding. Launching a new product together builds camaraderie. By challenging your own ideas, youll get better ones. You might find other business aspects interesting and develop a new passion. And a shared responsibility toward success leads to bigger celebrations and a desire to do it again!

Being able to see your product ideas used by happy customers is very exciting and satisfying! You positively impact others lives. You bring joy, make tasks easier, or help people work better. These impacts spread to others, like ripples in a pond.

By the end of this book, youll have the right mindset, tools, and strategies to better work with others and translate their knowledge into design inputs. This book helps you move that product from idea to reality.

Visit the website piercethedesignfog.com for additional templates, models, and other products that complement this book. You will also find my contact information, so you can reach out if you have questions.

Why this book applies to you:

This book combines best practices, research, and practical experience to bridge the gap between product idea and engineering design. It uniquely combines methods for running effective discovery meetings and developing design concepts and design inputs.

The methods in this book apply to new product development.

Products may be tangible or intangible and may involve services. Customers can be external, such as business customers who purchase our products in the market. Customers may also be internal, like a team tasked with designing new in-house software. If you have a product idea that addresses a customers needs, then you can apply the methods in this book.

This book helps people who are designing.

Managers and leaders: If youre managing designers through product development, then this book helps you identify and plan activities that boost your teams concept development.

Designers: If youre a designer, this book provides you with a plan and a method to co-work with your cross-functional team. Some professionals distinguish between a product designer and a design engineer. A product designer may identify more closely with work that is focused on user experience and human-centered design, while a design engineer works more closely with material selection and design for manufacturing. Both designers benefit from concept development.

Cross-functional teammates: If you work on a team for product design and struggle with communicating what you know, then this book will give you a plan and a method to work with the team, including designers. Youll not only share your knowledge but also learn how to lead the team forward in the product development process.

The scope of this book lies between user needs and design requirements.

This book applies after the team has identified at least some primary user needs. User needs, or customer needs, are defined and described in this book to differentiate them from targeted user benefits. The methods outlined in this book can help the team in identifying more needs. This is because the team is gaining a better understanding of the product opportunity by collaborating.

In this book, we focus on developing design inputs, which can be documented as a list of written requirements. However, this book does not provide guidance on how to word these requirements. Teams should determine the best documentation methods for their work and results, ensuring future reference and design control.

The methods in this book complement your existing systems and work with a variety of approaches.

Many designers work within a product development process. This helps guide teams, controls the process for review, ensures the project is meeting targets, and coordinates departments. Your company probably also uses a quality management system, which helps ensure people perform duties to ensure quality, quality measures are created and monitored, and risk management is part of decisions.

Should your systems already cover concept development, this book provides additional support. Even if your systems dont include it, this books methods will still work with your design process. The methods in this book may help you become more effective and focused on your current work or new activities. In either case, you shouldnt need to work outside of your existing systems to apply these methods.

This book offers many activitiestry them all at once or one at a time.

You dont have to tackle all the activities simultaneously to enhance teamwork and design. You can improve your teams concept development by strategically choosing activities. Instead of feeling overwhelmed by trying to do it all, you can make progress by addressing specific challenges one by one.

For examples, you can choose to first adopt the ADEPT Team Framework for any meeting where decisions are needed. Or you may want to do activities related to symptoms as input into your risk management efforts. If youre far along in your current project, you may want to first do one of the activities in part 3, where were developing design inputs.

This book lays out a system that works together but its not all or nothing. Just do what you can, wherever you are. In that way, you embrace the quality mindset of continuous improvement.

What this book does not do:

(See the Appendix for additional resources.)

This book will not help leaders decide whether to pursue a new product project.

This book does not include information on how to identify new market opportunities. Tasks such as conducting market research, technical feasibility studies, financial analysis, and other related analyses are not covered within the scope of this book. Some of the information in these analyses may influence concept development, however, so team members should review these analyses.

This book does not teach all facilitation skills.

The techniques in this book will improve your skills as a facilitator in concept development. Factors that contribute to success include understanding product development, having a cooperative mindset, planning collaboration, and setting goals for team meetings. If youre reading this book, you probably already know about product development. This book focuses on mindset, planning, and goal setting for effective collaboration.

While this book provides valuable insights and guidance, it does not cover every skill you may need to facilitate teamwork. This book does not cover coaching, conflict resolution, interpersonal skills in a group environment, or behavior management. However, common facilitation skills intersect with these areas.

These skills include active listening, effective communication, empathy, problem-solving, critical thinking, creativity, flexibility, and patience. To develop these abilities, you must recognize their value, identify your weaknesses, and actively practice and seek feedback to improve. I recommend you supplement this book with other resources that address these aspects of facilitating.

Once you have the tools to be a successful facilitator with your team, the best way to get better at facilitating is by doing it.

Cross-functional team creation and management are beyond the scope of this book.

This book does not provide guidance in assembling and supporting cross-functional teams, which are essential in todays business environment. Setting up and developing these teams can be challenging due to various dynamics.

One crucial aspect of team management is understanding group behavior. A wide range of personalities, motivations, and communication styles are represented on teams. Understanding group dynamics lets team leaders manage conflict better, communicate more effectively, and create a positive team environment.

Managing the various stages of team development is important. You may know these phases as forming, storming, norming, and performing. They describe the natural progression of a team from its initial formation to becoming a high-performing unit. By recognizing and addressing the challenges that arise in each phase, team leaders can guide their teams towards success.

Teamwork relies not only on team leaders but also on organizational support. It is important to create a respectful environment where all team members feel valued and heard. This fosters collaboration and innovation. Supportive leadership and reporting structures provide cross-functional teams with the resources and authority they need. Companies can provide training to improve employee skills and teamwork.

If you want to develop better ideas with your team before you create solutions, then this book will show you whats important and why, who should be involved, and how to do it. Our goal is better information for design.

So, lets take off our problem-solving hat and put on our problem-finding hat.

We begin with a product idea.

_____________

1 Figure 3.2, in Robert G. Cooper, Winning at New Products: Accelerating the Process from Idea to Launch, 3rd ed. (Basic Books, 2001), 61.

2 Figure 3.3, in Cooper, Winning at New Products, 6263.

3 Figure 2.8, in Cooper, Winning at New Products, 45.

4 Cooper, Winning at New Products, 63.

5 Cooper, Winning at New Products, 67.

6 Cooper, Winning at New Products, 61.
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IN PART 1, we lay the foundation for working with a team to develop a concept for design inputs. In this part, we:


	More fully define concept development

	Identify common problems during this phase of product design

	Review the benefits of cross-functional teamwork and how to overcome its challenges

	Introduce how to use a system to model a concept for knowledge sharing before we even have a design

	Explore how models and templates are visual aids for the team

	Explain the benefits of a consistent approach



When we design, were faced with a world of opportunity and choices. But were not designing products for the entire world. Were designing with a specific aim: the use space and our customers. During concept development, were trying to better understand the space and the people.

We dont want to only rely on wild guesses or our imagination, prototyping idea after idea only to have them shot down, scrapped or picked apart. We also dont want to tie down or stifle our creative process. After all, we are creative people. But when we meet with our cross-functional team and our customers, we may not be sure what to ask them or what information we need. They may not be sure what details are important. Something that seems obvious to them based on their experiences might be a revelation to someone else.

Understanding the concept space is our first step before design or ideation. It includes the use environment and customer expectations for this new product. Our team can help us prioritize decisions or compare ideas against each other. This helps us figure out which ideas are going to be better for our product design.

Concept developments main purpose is to share knowledge.

Concept development is an early stage of new product development. It happens after a business approves a project but before designers create solutions. The team generates, evaluates, and refines ideas. Goals are to identify promising product ideas, prioritize them for decisions, and develop them into more detailed concepts. The result of concept development is information for design inputs.
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Figure P1.1. Concept Developments place in Design Development

Design inputs result from everything learned during the project. These inputs guide the team through the design process. Design inputs can include requirements like function, performance, and safety. Design inputs may also include user preferences. We link these design inputs to user needs and other constraints, ensuring the final product meets needs and expectations.

The design process is a cycle of design. It involves deep work, trade-off decisions, and specific solutions.

Design outputs result from the design process. Examples of design outputs include technical specifications, drawings, three-dimensional models, and prototypes.

When creating products, we consider many things about our customer.

The use space describes the environment in which customers will use our product. It includes when, where, how, and who uses our device. It also includes the type of interactions our product may have with other products. This includes understanding environmental sources of stress, like high temperature and vibrations.

The concept space is a combination of our undefined product, the use space, and targeted customer experiences with our product.

When we think of creating products, we most likely think of the part of the development process that is inputs, process, and then outputs. Yet, more work needs to be completed before we even get to the design inputs step. I view the whole product development process as a way in which we learn more and more about an idea as we develop it. The more we learn about it early in its development, the better well be able to make sound decisions.

We also want to facilitate some of the narrative and be involved in the concept discovery. This is because were actually gathering information that we need later for design. Sharing knowledge gets everyone on the same page.

If we dont facilitate discovery meetings, no matter how often we meet with our teams, we wont have shared what we need to about concept ideas.

Knowledge sharing in typical meetings isnt enough, and regular check-ins dont work.

Most of our meetings have an agenda with talking points. This is acceptable when we need to review information and make decisions. But it is not enough when were trying to gather information for a concept design.

We may think we can follow up with individuals to get concept information, assuming its easier to meet with one person and ask questions. However, when we choose to do this instead of meeting with the team and facilitating discussions, were going to miss potentially critical information about our concept product or service.

I was once given the lead to design packaging for medical electrical equipment accessories, including products with batteries. It involved testing to standards for shipping and handling, and I worked with various custom-cut foam and corrugated boxes. My approach was to gather design inputs from individuals, one by one. I created requirements documents as I went, and they were reviewed and approved. I felt things were going well.

Early one week, I communicated with suppliers about critical specs, finalizing them for production. By late Friday, a colleague called out to me from a nearby cubicle in the same row as mine.

He smiled, leaning back in his office chair with his hands folded across his chest.

Youre working on the packaging, right?

Yes.

He nodded. I meant to tell you earlier, but I never saw you, he said. Its important.

What he told me derailed the design decision I had made earlier that week. My jaw dropped.

That is really important! I said. I explained what I had done. Why didnt you tell me about this when we talked before?

He shrugged. I forgot, then I didnt see you for a while. I didnt think youd be so far ahead.

I sighed. You were in the weekly meetings when I gave my updates. Youve known about this for longer than that.

He shrugged again.

Then why didnt you just email me? I asked. He gave me another excuse.

I had relied on regular and individual check-ins with people. If I instead held a few working and discovery meetings with the team together to discuss the concept and design inputs, I would have significantly improved the chances that everyone received and understood this important information. I could have guided the team through various aspects of the concept space, focusing on one aspect at a time.

Setting aside a specific time to talk about this would also have helped my team focus on the product. The meetings would provide opportunities to voice ideas and share information.

We must hold space for focused conversations with our cross-functional team.

First, when we have a focused working meeting with a cross-functional team, they bring their whole selves: their diverse viewpoints and full range of experiences that relate to what the customer wants, the characteristics of the use environment, and whats best for the business.

Second, when we facilitate a working meeting, we provide scope and a common focus, which then provides an opportunity for the team to address important information that otherwise might get forgotten or overlooked.

We cannot control what other people think, say, or do. Or when they do it. What we can do is provide an opportunity for discussion and focus. When were looking for information about a concept, providing working meetings to explore the use space provides the team and the designer that chance.
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Figure P1.2. Idea communication includes feedback photo by Freepik and vector by kreativkolors / Freepik

Relying on our design control process or product development process is not enough. We also cannot call a meeting without a plan and hope it works out. We need a plan to work with others and gain the targeted information we need for design inputs. This helps them share their knowledge and helps us close the feedback loop.





Chapter One

WHY EARLY SOLUTIONS KILL INNOVATION

Projects are often started by jumping straight to a solution, even a specific technology. Thats the wrong place to begin. You want to start by asking questions and considering alternatives. At the outset, always assume that there is more to learn. Start with the most basic question of all: Why?

Good planning explores, imagines, analyzes, tests, and iterates. That takes time.

- Bent Flyvbjerg and Dan Gardner, leading experts on project management and decision-making and authors of How Big Things Get Done
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THIS CHAPTER introduces the idea of staying in the problem space before designing solutions. We also emphasize the importance of defining the problem before jumping to a solution. Finally, we highlight the need to understand the gap between the customers current state and their desired state after using our product.

A new product or service offering starts with someone giving us a problem to solve. In new product development, its an opportunity the company has identified. Someone has talked with customers, vetted an idea, and identified customer needs. Customer needs exist in the problem space. We are solving a customer problem. The solution is a product for them to use.

We collect the information and begin designing. Our design process happens alone, at our office cubicle or bench. Our product is spectacular and clever. We even worked with other engineering disciplines to make it happen.

Then, we present it to the people who discovered the customer needs and identified the opportunity. Puzzled, they say, What is this? This isnt what we asked for. This isnt solving our customers needs.

What do you mean? we respond. It meets the needs you told us!

We spent so much time developing this product. Were invested in it and believe in it. We spent resources producing prototypes. The manufacturing group has identified preliminary production processes. Its nearly done.

This is what I call the Ta-da Flop. We said, Ta-da! Heres the design! But it went Flop with our cross-functional team, like a deflated balloon. It wasnt what they needed.

What went wrong in this situation? It happened way back in the beginning. We jumped too soon into designing a solution to a problem. This jump was full of big assumptions. We thought our team told us everything we needed to know to design a solution.

Instead, before we create solutions, we must develop concept ideas with our team so we can be efficient and effective. Before we design things, we need to talk with our team. Even before that, we need to stop and think about how to be strategic.

Every development project has at least two development spaces: the problem space and the solution space.

One third of creating new products is creative and artistic. The solution space is closely associated with what were developing. It is where we apply our designing, engineering, and innovation skills.

The other two-thirds of creating new products are about solving problems. The problem space is associated with our customers





	We create products because customers have problems. They reach for our product to solve their problem.

	Other problems involve our products performance, which then translates back to our customers. Our product is not performing as our customers think it ought to. Or it is not safe in ways our customers demand.

	Its not always about big problems. Our customers may like our product well enough, but we want to change aspects of it.







	Identify preliminary needs

	Conduct a market needs analysis and technical assessments to determine if we can develop this type of product

	Host focused user groups to get voice of the customer data






















	I create too many versions of my product before its finally done.

	I have a hard time getting feedback from my team.

	My work is nearly done and then it gets picked apart by everyone.
































	Listing design requirements, including standards and regulations

	Identifying scenarios and features associated with risks, including safety and reliability

	Understanding how our users perceive, understand, and act when they use our product
























	adjustable rack

	universal compatibility

	clear labeling and instructions

	safety features

	customer help

	services

	return policies

	feedback mechanisms





	intuitive design

	easy-to-use mechanisms

	secure fit

	durable construction

	different service options






















	Its essential to define the problem thoroughly before seeking solutions.

	Concept development should focus on understanding the use space and the customers.

	Avoid jumping into solutions too early.





	How often do I find myself or my team jumping to solutions before fully understanding the problem?



	What are the consequences of not fully exploring the problem space for us?



	What are some strategies for staying focused on the problem space? What do we do now? What have I seen others do? What are new ideas I can add?
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