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Preface


I’ve been fortunate to see the landscape of new product development (NPD) from many perspectives. I studied machine design in college and, early in my career, saw one aspect of NPD from my basic research in materials and mechanics. Next, I saw it while teaching design as a college professor and, later, by directing advanced manufacturing technology at Motorola. I saw it again at Schneider Electric (formerly the Square D Company) by having corporate responsibility for new product creation and, more recently, as a consultant helping others excel at it.

This journey has shown me that product creation is much more than design or production or any other single discipline. NPD has no organizational limits. Rather, it’s a complex tapestry that comprises all the major processes found within any industrial or service organization. In short, it’s an enterprise process. Certainly engineering and industrial design are core components—but so, too, is design’s interface with manufacturing. Also essential is the customer’s voice, quality commitments, technology, management, and leadership—and so on. The process of product creation should mirror the inner workings of the modern organization itself: fast, fluid, without hierarchies or internal boundaries, and knowledge-rich. Achieving this level of excellence requires good leadership and a good knowledge of processes.

During my own professional experience I’ve become a sort of missionary. I’ve preached the message that excellence in new product development can take place only in an environment where all business processes are focused upon NPD as the enterprise’s basic business. From this premise follow many implications. For example, people should rotate through various areas and responsibilities in order to appreciate the “big picture.” Also, senior managers—if they’re to lead effectively—should understand in some depth the dimensions of NPD and its various requirements. The big decisions all across the organization must be made by people who have a modern understanding of production, R&D, technology, and of course, product strategy and how it’s evolving in the modern era. Also, continuing education—lifetime learning—is now a requirement for successfully competing in business.

Another aspect of my mission is to bring this same message to our colleges of engineering, science, and business. With very few exceptions, our higher educational system—especially at the graduate level—breeds professionals who are narrow specialists. Education tends to be dispensed in information packets (courses) by professors who, because of their own narrow training, are limited in their ability to articulate the linkages among the many parts involved in new product development. Wouldn’t it be wonderful if, say, engineering professors responsible for educating our future new product developers themselves had actual experience in creating new products—as professors of medicine do in their field? And shouldn’t they be able to articulate the roles played by leadership, customer care, business strategy and operations, and customer intimacy? On the other hand, wouldn’t it be equally good if our MBA programs could instill their students with appreciation of the roles of R&D and technology, quality, production systems, and leadership roles in running the modern enterprise? And how about both groups being able to address the vital roles played by processes, patents and related legal issues, and modern manufacturing methods? There are enormous pressures in the “real world” for new product developers to “get it right, the first time.” I believe that competitive pressures ultimately will influence our colleges and universities to enrich their teaching approaches for engineers and businesspeople alike. It’s simply the right thing to do. Witness the rapid emergence of corporate universities (now approaching 2,000 in the United States) chartered to educate employees in subjects that used to be the exclusive purview of academia.

I’ve written this book with a dual agenda. It’s intended both for those trained in technology and for senior executive industrial managers. In doing this I’ve tried hard to sidestep technical jargon and details and focus instead on the conceptual material that is essential for practicing and leading new product creation. I’ve also tried to elevate the subject by making it the friend of the industrial manager who is (or wants to become) a leader in orchestrating the processes for product creation. The result, I believe, is an easy-to-read and rather thorough treatment of the subject. It’s punctuated throughout with many practical specifics, and at the end of each chapter, I’ve included a list of “Ideas for Action” that are sure to be useful.

I hope you enjoy reading this—and refer to it along your journey—every bit as much as I enjoyed preparing it. Bon appétit!

P. H. Francis
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A Briefing
The Landscape for Cultivating
New Products 

1.1: WHY MORE NEW PRODUCTS, PRODUCED BETTER AND FASTER, ARE IMPORTANT

If you want a peek at the future of how products will be developed and distributed, look no further than the Foot Locker, Athlete’s Foot, or other athletic equipment retail outlets in your local mall. Not long ago if you wanted a sports shoe, you went to a department or discount store where you were fitted with a conventional shoe that would meet your needs.

Today the customer is greeted by a salesperson specializing in athletic shoes. This person does not ask you your shoe size. Rather, you are asked about your lifestyle! Do you run? Regularly or occasionally? Are you a competitive or a recreational runner? How about basketball or soccer or other sports? Might you wear them outside the athletic venue? Where and with what? What problems do you have with your feet? Are you under treatment, and do you use prescription insoles? What brand allegiances do you have, and why? Are you enough of a risk taker to experiment with a shoe that has different stiffness or friction characteristics? Are you perhaps interested in a custom-fitted shoe? Are you a fast runner? If you are, it’s likely that you run on your toes, not heel to toe as slower joggers do. Apparently speed is a factor in selecting athletic shoes.

After completing this personal audit, you are shown a few candidates, and you narrow down your preferences based on price and the salesperson’s recommendations. You are unlikely to buy a replacement for your old shoes, now well worn, because they’ve been obsolete for months. Product change—the universal constant—is inescapable. At this point your foot size is measured and you are fitted. The salesperson probably knows more about your recreational interests than your best buddy does.

This vignette illustrates how we are bombarded daily by a growing blitz of new products. Our culture accepts—indeed, pushes for—rapid product obsolescence. The forces of new technologies, media persuasion, and trendy lifestyles all conspire to influence us to buy more frequently.

Getting to Know You

This shoe-buying episode will become increasingly more sophisticated—and pervasive—as the future unfolds. Imagine an extension of the above scenario. Your spouse, who also is athletically inclined, is with you as you buy the shoes. The salesperson off-handedly asks if this is a special occasion or did you just “happen by.” Your wife remarks that it’s a birthday present for you.

The salesperson casually asks the birth date and remembers it as the transaction is completed. Just after you leave, that date—along with your name and address—is entered into an electronic file. It will now automatically generate and send you a “personalized” birthday card six weeks before your next birthday. Included with the card will be a coupon for a 15 percent discount on your next athletic shoe or accessory purchase if made at that or any other affiliated store.

The electronic file has behind it a database that allows the retailer to assemble all purchase information about you and your family members. This file allows the store to profile your particular family. The information system can target various customer groups by age, special interests, dates, and so forth and provide them with special promotional offerings as incentives to keep them shopping there. This is merchandising sophistication at its (current) best. It has enlightened, well-trained, and motivated employees backed by powerful information systems to please and to “hook” the customer. Customer loyalty is the goal and is indeed an integral component of product creation.

This scenario, of course, extends far beyond the shoe outlet. At no time in the history of the United States or other developed nations have we seen so much product diversity—and just plain product glut—as we see today. Not long ago manufacturers could sell virtually anything and everything they could produce to a young and growing economy thirsty for goods. Products were pushed into our economy and we grabbed them. Quality wasn’t really an issue, nor were consumers in a position to demand quick deliveries or special features. Henry Ford built his empire on the premise that customers would be content with a black car, and he was right. Land, labor, and capital were the essential ingredients then for a successful manufacturer. Variety mattered little.

But not so now. Many manufacturers, including such companies as Microsoft and Nike, and e-commerce companies simply have no traditional production facilities. They own little real estate. Their products are the result of intellectual prowess, not capital investment. They produce largely through outsourcing to independent production suppliers around the world. In short, they produce differently than manufacturers did in earlier times. And they market differently, via virtual malls and e-commerce.

This is today’s manufacturing landscape—far removed from the industrial era of Henry Ford. As Larry Hollatz, group VP of Advanced Micro Devices puts it, “Intellectual, not physical capital fuels new growth industries. Communication between individuals and teams is more important than concentration of resources. Technical communication provides for integration of thought and planning. It has become impossible to avoid knowledge-spread. With so much data available, it is essential to demand that people use data competitively.”

Product creation is the fuel that feeds today’s growth and competitiveness. The very basis of the enterprise depends on placing a continuing stream of successful new products into the marketplace. All its purposes—profits and earnings, shareholder returns, service to customers, opportunity and fair treatment of employees, assistance to the communities in which it operates—directly depend upon the effectiveness of new product creation. Our capacity to produce in almost infinite quantities and varieties has shifted the balance of power and influence from the producer to the consumer. We used to pay lip service to the adage that the customer is sovereign. Today it is a literal fact; the consumer is in the driver’s seat.

Staying on top of business opportunities in such a dynamic market requires leadership, the courage to take risks, and investment in new knowledge and intellectual property. As the adage goes, you can’t save your way to prosperity. Leaders are sweeping away the obsolete notion of denominator management: companies boasting of gains that come from reducing expenses rather than increasing profitable growth. Sure, trimming waste, cycle times, and other process inefficiencies is important; you must attend to that. But it doesn’t grow your company. That requires mastering new product creation and all its supporting cast. In the words of Samsung’s chairman, Kun-hee Lee, “In the future, R&D, design, and product planning capabilities will determine 90% of a product/s competitiveness.”

The Challenged Customer

The customer is the key determinant of new product success. The customer daily faces buying judgments that require decisions concerning finely divided choices: size/capacity, durability, convenience, value, after-sales service, financing alternatives, kinds of technology, and so on. But few of us have time and expertise enough to evaluate all these choices objectively. We therefore turn to other sources—friends, the manufacturer’s reputation, brand loyalty, assessments from independent product evaluation sources—or the marketing media to help. Along with the privilege of having more buying choices, we find ourselves more challenged than ever in trying to make the right decisions.

The Diversity of Manufactured Goods

And the business of producing is much more sophisticated than it ever was. Even the very notion of what a manufactured product essentially is has changed. What exactly is a manufactured product? Is it a “thing”? What about a new home or natural gas distribution or an amusement park ride? Are these manufactured products?

I sometimes wonder what the general population thinks about the business of new product creation. As with art, the essence of “manufacturing” is in the eye of the beholder. It’s easy to understand that assembled things are the result of manufacturing processes. But a product can also merge with service, as in the case of life insurance or dry cleaning. And what about software products, which are intellectual creations that are reproduced electronically?

Most people tend to think of manufacturing in terms of the production of tangible, discrete products: autos, electrical and electronic devices and computers, industrial machinery and tools, appliances, aircraft, and countless other kinds of widgets that go into these original equipment manufacturer (OEM) products. Discrete products, of course, have their own kinds of variety. Some are mass-produced; others—such as computers—are somewhat customized according to the buyer’s particular option requirements. Still others are strictly built to order—such as large machine tools and buildings.

“Manufacturing” is indeed a big tent. It also includes producing substances, such as petroleum products, pharmaceuticals, rubber and plastics, chemicals, metals and alloys, and consumable foodstuffs such as beverages and related products. Some of these manufactured products are produced with continuous processes such as reactors and mixers and then delivered to the customer’s site on demand, for example, electricity, telecommunications, and natural gas. Other continuous products are packaged in batches, in units of weight or volume. We, the end customers, buy a gallon of gas, a pound of salt, or a yard of fabric—convenient units of the product. Sometimes there isn’t a clear line that separates discrete from continuous products. Consider microencapsulated medicines, beverage cans, or common carpentry nails. Anyone who has watched them being manufactured is struck that despite their “discreteness,” because of their high speed of manufacture they appear to the eye as a blur of continuous product. Only when they are packaged for the convenience of the end customer do we notice their discreteness.

Whatever our notion of a manufactured product may be, anticipating what the customer will choose and pay for goods now drives many business decisions. Most kinds of products are available in various price tiers. Some products are driven by trend and fashion; others by utility and dependability. But in a marketplace rich with competitors ultimately it is value—the quality, dependability, and ease of service per dollar paid—that is most often the determinant of what a product will cost to manufacture. The manufacturer must take into account the price point for the product and then calculate the product cost that will deliver an acceptable return. Other product ingredients, like the appropriate design and technology, then become constrained by the allowable product cost.

Enter the E-Business Era

There’s one more chapter to the athletic shoe story. As we’ll see throughout this book e-business is rapidly changing the business landscape. The level of product and service business transacted over Web pages and through portals is skyrocketing.

Taking shoe shopping to the next level, suppose you get on your computer and surf to find the Web locations of a couple of athletic shoe producers you like. You call up a Web site of your choice, and a questionnaire pops up. It asks for your sex, age, body type, physical limitations, and the way you’ll use your new shoes. It also asks for various measures of each of your feet and of any abnormalities or other problems that you suffer. It asks for styling preferences, colors, and the like. All these measurements create your “profile”; it defines your shoe requirements in detail. You gather this information and log on again and provide your vendor with the requested information. You provide your credit or debit card number and zap it back to your vendor of choice. When your shoe supplier instantly gets your order—uniquely yours—your shoes are manufactured (somewhere in the world) within 24 hours. Then your order is sent to you by regular or express post, according to your instructions.

Fantasy? Not at all. Toyota is rolling out a production process by which a car can be built to your own specifications within five days of order receipt. To put this in context, GM’s benchmark is 17 to 18 days; DaimlerChrysler claims about 12. So the Toyota achievement, by comparison, is stunning! Now, if car companies can rapidly build “customized” products to order, why not sports shoes and, indeed, the entire market of manufactured goods? As we’ll see throughout this book, there’s little excuse for not dreaming the future, then implementing it.1

This vignette exemplifies the forces driving the new e-commerce era. You needn’t “shop” in the conventional sense of driving to your nearest mall or discount outlet. You needn’t choose among the available sizes or styles, for no matter how rich your vendor’s inventory, it can’t fully please even the majority of customers, let alone all. And by reducing the number of retail outlets, costs are reduced and some of that cost savings is passed on to you in the form of lower prices.

1.2: WHAT YOU’LL GET FROM THIS BOOK

Maybe you share my observation that different people usually see product creation differently. To the folks in the R&D lab, it means offering up new technologies and applications that will enable even better products. Their viewpoint is that innovation is the key to successful products. To engineers, it’s product design and the design tools that can analyze the performance of a new concept or design. They see design as the centerpiece of product creation. To industrial designers, it’s all about style and packaging—to catch the eye and imagination of the customer. Mark Dziersk of the Industrial Designers Society of America makes this point: “When industries are competing at equal price and functionality, design is the only differential that matters.” To production, what counts is the means chosen to manufacture the product. Their pride comes from the fact that they actually make the item. To customers, it’s the value offered by that product. They’re really in the driver’s seat; they’re the arbiters of your future. And to management, what counts is quality and competitiveness. It’s these leaders who must make the decisions and take the risks that will spell the success or failure of the business.

Different viewpoints; each is right in some sense. Yet these perspectives all need to be knitted together to achieve the goal of product creation. They require the active participation of all support functions—including information technology systems, operational systems, and the legal issues that govern commerce. After all, product creation is none of these; it’s all of them working in harmony. It can’t be done with workers laboring in isolated functional silos. Product development must span them all and bring balance and harmony among the key themes we’ll describe in this book. Employees must function as a collection of musicians, playing together harmoniously. When they can make beautiful music together, they’ll put a lasting mark on your company’s future. Success is yours.

I believe the way that most of us understand how to create valuable products is highly inefficient—if not essentially wrong. Each of us is schooled in one of the above viewpoints, and each of us sees our particular focus as the essential role. Those other functions are merely the supporting cast—important, to be sure, but secondary. As time goes by, some of us may widen our awareness about other functions through new assignments. But it’s rare for us to come to understand fully the complexity of launching successful products. Just think of how much better we might do at bringing new products to market if only we had a better understanding of the whole picture. Meanwhile, the R&D folks continue to have little contact with customers; designers don’t take real ownership of product liability issues; production people have little to do with sales and marketing, and so on. Too often our organizational systems perpetuate narrowness and isolation.

My objective for this book is to set out the entire score for product creation. We’ll look at product creation as a process consisting of several integrated functions working collaboratively. You’ll see how each chapter’s issues are important and how they contribute to the overall achievement of producing new, valuable products. Sprinkled throughout are examples drawn from people and companies who’ve done it right—and occasionally wrong. At the end of each chapter, you’ll find a list of “Ideas for Action” for you to consider as you strive to improve your product creation abilities. Debate them; enlarge upon them. But by all means use them.
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How to Excel at Product Development


Since the beginning of the industrial age, land, labor, and capital have been the engines that drove economic progress. However, the role of these factors in new product and market creation has yet to be fully understood. For example, why is it that despite a slowdown in one or more of these three inputs, some economies still can accelerate?

Recently Stanford’s Paul Romer, a developer of the “new growth” economic theory, shed some light. He’s shown that technology, systems and software, is in fact a fourth ingredient of growth and is the factor responsible for economic acceleration. Technology can raise returns on investment and make these investments even more valuable because of legal monopolies such as patent and other forms of intellectual property. Technology has an immense effect on developed countries’ economies. How much land, labor, or capital do you need to launch a new e-commerce business? Entrepreneurism mixed with a dash of technology now creates not just companies but markets and industries! We now see clearly that the process of innovation is essential to a nation’s standard of living. And it leads inevitably to more innovation, more technology, and shorter product lives. Society’s challenge today is to cope with and capitalize upon these four forces.1

We see abounding change as we get ever closer to our customers, divide our markets more finely, and exploit the enormous potential of Internet services and Web-based technologies. In fact, all signs point to more robust global markets, especially for research-intensive industries such as aerospace, computers, electronics, communications equipment, and pharmaceuticals. The National Science Foundation estimates that products from these sectors will grow at more than twice the rate of most other manufactured goods. These sectors in turn will pull through new products from their supplier chains. The winners will be those who can marshal innovation in their R&D, product concepts, and production processes.

At the enterprise level, the creation of new products and services is the fuel needed to feed our growth and competitive appetites. Such products and services are the very basis for any successful company. Shareholder returns, service to customers, opportunities for employees, contributions to the communities in which the enterprise operates—all depend upon serving the right markets with an ongoing stream of valuable new products and services.

You’ll see my penchant for the term “product creation” throughout this book. Although this term is relatively new, it could as well have been used a century ago, when it would have been synonymous with “manufacturing.” Back then, creating a new product simply meant coming up with a product idea that met someone’s need, then designing it and producing it. Customers would come knocking at your door. Today such a primitive approach would likely be a path toward business failure.

Yes, product creation today is far more complex than in the days when all that was needed was to design it and make it. Now it consists of all the elements involved in bringing a product to market: R&D, customer inputs and market analysis, design, production, and all the supporting systems—such as information technology quality and intellectual property and after-sales product support—that are part of a new product launch. Taking a new product from conception to market involves many interconnected steps. It relies upon marketing and marketing intelligence, product definition, planning and approval, research and engineering development, process development, product launch, and of course, after-sales services. Rigorous design and product reviews need to be conducted at critical points in each project’s development to ensure that all requirements are being properly met, on time. All these efforts need to orchestrated and managed with precision. Indeed, new product creation must not be looked upon so much as a series of steps but as an organic process of interconnected functions.

Customers, whether for internal use or for external sales, should inspire every new product. Therefore, step one must be to understand thoroughly the market dynamics. What opportunities lie within the market for products or services that will attract and keep your customers? Pay close attention to how you best can exploit these opportunities. The central idea is simply this: maintain and continuously improve the product creation process. If this is done properly, the products will take care of themselves in the marketplace!

In this chapter I’ll use a couple of models that will help you in product creation. The first we’ll see underscores the interconnectivity of the various stages of new product creation. We’ll emphasize a process model that orchestrates events and information, resulting in superior, competitive new products. Then we’ll look at using virtual teams for globally dispersed operations, developing some useful tools, and using some of these process ideas in the creation of software.

2.1: A MODEL FOR COMPETITIVE PRODUCT CREATING

My objective in this book is to provide you with a road map for success in the rapidly changing, highly competitive arena of new product creation. Traditionally, this business subject has taken one of two paths: in the direction of product design (usually engineering-oriented) or in the direction of product strategy and the management thereof (usually business-oriented). I’ll be the first to agree that these approaches are important—in fact, vital to anyone with leadership responsibility for new product creation. It’s how we learned.

Yet today the subject is larger that that. New product creation is now being seen as the very heart of the enterprise—whether manufacturer or service provider. Creating excellence in new products/services means harnessing and integrating nearly all of a company’s functions to work in lock step. The goal is products via process. I’ll discuss throughout the book the importance of having a well-conceived process for new product realization—and also how to measure it and manage it. We’ll see why the process involves more than just R&D, product design and testing, and production operations. Yes, these factors are key. But it takes close communication with information technology, with quality systems, customer care, operations management, legal support, and—yes, with effective leadership and a skilled and dedicated workforce—to make your mission really flourish.

A good product development process—PDP—is your engine for creating the products and services that you’ll need to win in today’s highly competitive environment. It’s the creator of your future. To emphasize this point, let’s reach back in history to the engine that is credited with creating the industrial age: the venerable waterwheel. There happen to be a number of analogies between our current and this ancestral development engine, as we’ll see in subsequent chapters. They each consist of components having mutual dependencies. These ancient machines—like today’s well-conceived and integrated product development processes—have enormous leverage on productivity. The waterwheel will be our metaphor for the interconnectedness of NPD’s various components.

The New Product Creation Wheel

Figure 2.1 shows the New Product Creation Wheel. It depicts the principle of the vertical, “overshot” waterwheel—the most common of a family of waterwheel configurations. The wheel turns on a horizontal axis by the action of running water. As it turns, the wheel delivers useful work, such as mechanical action for milling and grinding or for driving an electric generator. Like its cousin the windmill, the waterwheel is one of human beings’ first and simplest machines for creating “free” energy. More accurately, it transforms naturally existing energy into making agricultural and other products, by delivering power.23
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FIGURE 2.1 THE NEW PRODUCTION CREATION WHEEL—ANALOG OF THE NEW PRODUCTION CREATION MACHINE



The waterwheel symbolizes how new product creation is best practiced today. In earlier times (and even today) power was used in irrigation and to produce products ranging from smelted ores to beer mash. It’s credited with broadening the commercial base beyond local townships by creating industrial and agrarian centers across the vast stretches of Europe and Asia.

I use the New Product Creation Wheel as a metaphor for new product development, for there are many analogies. The wheel draws resources from the energy of the marketplace in the form of creative ideas, market needs, and the supply chain. The organization focuses its energies through efficient processes to supply markets with the products it seeks. In the waterwheel it’s the water velocity and the “hydraulic head”—the difference in water levels on either side of the wheel—that provide the energy needed to produce products. Entrepreneurs, a skilled workforce, technology, and an understanding of marketplace needs measure today’s “business head.” These are the factors that can lead to valuable product launches.

The New Product Creation Wheel offers still further insight into the ingredients needed for superior product creation. Notice that the wheel itself is a structure, organized with individual spokes that share the load. These spokes gird the wheel so that it may do its work without failing. In this metaphor the spokes are the key business functions that support new product creation. These nine spokes—each representing a chapter in this book—are bound together at the hub and provide the strength, cooperation, and discipline of the enterprise. These key business functions are:


	Product development

	Manufacturing

	Information Technology Systems

	Leadership and Culture

	Customers

	Quality

	Operations

	Legal Issues

	R&D and Emerging Technologies

 

The ancient waterwheel does indeed describe fairly well the dynamics of thoroughly modern companies—large and small—those that “do new product development right.” Some top performers are known for superior strength in selected spokes. For example, they may excel at technological innovation or at production. Others are known for product quality and reliability. Still other companies are leaders in integrating and distributing information. Yet total perfection is a goal that seems always beyond our grasp. It requires mastery of all the spokes. No one seems to do it all, consistently. It’s a company’s weak spokes that make it vulnerable. But as you’ll see in the ensuing chapters, the New Product Creation Wheel metaphor provides a useful conceptual model for continually strengthening your business’s effectiveness.

2.2: TWO STEPS FOR DEVELOPING VALUABLE PRODUCTS

Product development is at once simple and complex. It’s simple because, as we’ll see, developing new products only has two distinct steps. Yet it’s complex because these two steps require thought, leadership, anticipation, patience, nurturing, and controlled speed. However, correctly implementing these two steps is worth every minute of your time and will give you a competitive edge like no other.

This chapter explains the significance of the first spoke on the New Product Creation Wheel—the new product development process. Successful new product development relies upon process, concurrent engineering, speed, and people. How a product is conceived, designed, distributed, priced, promoted, and supported is all-important. A new product delivery strategy involves carefully thinking through several vital strategic elements: product concept, product positioning, value offering, product art and design, market channels, and product promotion. My basic message here is that a process management approach for new product development should replace the traditional project management approach. We’ll see in this chapter that the focus should be to manage the overall process of NPD; valuable products will then be the by-product of a genuinely good NPD process.

The two steps to excellence in product creation are (1) a steady stream of innovative ideas and (2) the process that allows you to turn these ideas into profitable products servicing markets with economy and delighting your customers. Let’s have a look.

Step 1: New Ideas for New Products

Generally, new products are regarded as more tangible objects, which are ultimately bought by end customers. Products exist also as service components, as software, and as brand labels that command loyalty. Products, too, can be upgrades to internally developed business systems or processes that end consumers never see. Products can be advertising creations to promote products or to shape opinions. Generally, products are useful, intellectual creations, tangible or not, that are used inside or outside an enterprise.

Your road to successful product launches begins with continual market intelligence that identifies potential needs or opportunities. Once you understand what the market will welcome, your next task is the most fundamental of all: conceiving a valuable new product. Of course, having done your homework, you recognize that new product ideas often come from an outside opportunity and/or a need. But the job of translating those factors into an actual and effective product falls on you and your organization.

Therefore you should widely mobilize a continuing stream of new product development proposals from throughout the organization. Make it easy for people to float ideas, formalize, and submit them. All those who participate in these proposals deserve to be acknowledged and appreciated for their efforts. You should have a simple administrative procedure that encourages and facilitates new product proposals. This procedure ought to leverage the ideas across the entire company, not just those who run product-engineering functions. And those champions whose project proposals aren’t accepted deserve a personalized explanation as to why. As important as these matters are, it’s the easy part.

The hard part is how you can deal effectively with the blizzard of ideas and recommendations that (should) come from all corners of your organization. This leads us to “portfolio management.” You can’t—and shouldn’t—take all of them on. You need a rational, objective process to evaluate project proposals so you end up selecting only the “best.” Such an approach means not simply putting decision-making in the hands of one or two senior executives. There’s no room here for the politics of pet projects. Everyone has biases. Everyone knows which are the “best” projects and yet can disagree strongly among themselves about particular choices. What you have here is the challenge of managing your portfolio of new product proposals. Investment bankers, fund managers, and others in the financial services learned long ago how to create and manage portfolios consisting of many disparate holdings. We can learn from them.

New products are the lifelines to your future. They are all different, and you soon find yourself choosing within a basket of fruit, not just picking out the best apples. Some projects are risky, others not; some are strategically vital, others not; some are costly, others not. Some projects simply must be given the go-ahead for regulatory compliance requirements. These particular decisions must be made “ex-portfolio.” Otherwise, your goal is to select a collection of projects that, together, give you your best possible shot at a successful business future.

Keep in mind the four basic dimensions when managing a new product portfolio: strategic importance, financial return, likeliness of success, and urgency. All are more or less equally important. As “fruit” they’re all different; you can’t just add them up and pick those, say, with the highest revenue potential or the lowest risk. Rather, choosing requires a balancing act. You need a process for evaluating project proposals that, over the long run, will give you winners. These four dimensions of portfolio management provide the basis for such a process:

Strategic


	How, specifically, does the project align with your current and future product strategy?

	Does the project fill an important niche within the strategy?

	Is the project a new product or an extension of a current one?

	How likely is the project to spin off future new products or businesses?

	Will the project create or protect a competitive advantage?
 

Financial


	Do you fully understand the financial risks of not taking on this project? 

	What are the expected costs, by project phase?

	What are the success factors for each phase of the project?

	What are the costs of bringing the project to market?

	What is the project’s expected life-cycle return based on net present value, internal rate of return, or payback?

	Are you prepared to exploit this product fully and successfully?
 

The Risks Accompanying Project Acceptance


	Do you fully understand the technology and the development risks, and can you cover them?

	What are the business and economic risks?


	Do you have the resources to manage these risks?

	Do you understand the competitive downsides of not taking on this project? 

	What market forces might arise to interfere with the project’s success?

	Are there any other unexpected conditions (legal, regulatory, technological, etc.) that could arise to threaten the project’s success? 
 

Timing


	the proposed time frame realistic for launch?

	Do you understand the strategic and competitive losses of delaying this project?

	What is the economic penalty of delaying or killing this project?
 

Your objective is to maintain the overall portfolio so that it aligns with your business strategy and has a good balance with respect to risk, economic return, and competitive gain. It should have small and large projects; it should serve all market areas of your business. It should lead you to a successful future. In thinking through how to achieve these goals, make sure that each project accepted into your portfolio has at least one formal review, no exceptions. As we’ll soon see when discussing the product development process, no project, once accepted, should automatically be entitled to continue through to product launch without critical justification along the way. Likewise, managing your new product portfolio should include a rigorous and comprehensive review of the entire portfolio, say semiannually. This twice-yearly lookover is your opportunity to step back and make adjustments that will ensure you are developing the best possible portfolio for the company at that moment. As a consequence, you may have to kill or postpone some specific projects in the higher interest of the overall portfolio. After all, your portfolio represents your company’s future!

You have many ways to assess your portfolio; you need only to develop a methodology that can work effectively and uniformly across your entire organization. A good and simple starting point is to develop a scale for each of the four aspects listed above. For example, the “strategic” factor might have a scale running from zero (“is in clear conflict with our business strategy”) all the way to ten (“is key to achieving our business strategy”), with specific steps between the extremes. Thus having constructed these four scales appropriate for your business, all projects in play and all those vying for acceptance can be ranked simply by adding up the four scores for each. Of course, those doing the scoring must have the wisdom and overall perspective of good, impartial judges. Once it gets political, all bets for process integrity are off!

But be aware that picking the winners by competitive scoring is deceptively simple, even if done with utmost fairness. You might find the resulting project portfolio somehow lacks the balance you seek. Yes, you need a balance of risk, economic return, and competitive gain, as mentioned earlier. But you also need balance across your business units, balance among large and small projects, and balance between incremental and truly new projects. Moreover, you might have removed from your list some projects that scored low because they carried high risk. But a truly balanced portfolio should include some risky projects—if they are associated with potentially high financial and/or strategic gain. The pharmaceutical industry has proved this over and over.

Another useful tool for selection within your portfolio is to create a list of “killer questions.” Ask these questions of all candidate projects and answer them with a simple “yes” or “no.” A single “no” answer is tantamount to killing the project, at least for that particular period. Here are a few such killer questions; add to them as appropriate.


	Is there a clear, competitive reason for making this investment?

	If successful, can we count on realizing the sales and margins as claimed?

	Will the project meet or exceed all legal and statutory regulations that apply?

	Do we have access to all the technology needed to make this project a clear success?
 

The message here is that the process is sovereign. Care and nurture your process of portfolio management, and it will take care of you.

You’ll find that such a disciplined approach for project selection is vital to your future. You probably remember the most infamous product failure in the history of the computer industry: the Apple Lisa. It began with Steve Jobs’s fresh vision to follow his company’s popular Apple II product with one that would have a graphical user interface (GUI) and a mouse for easier human/machine communication. This idea was revolutionary stuff in early 1989 when Lisa had her debut. But the devil is in the details. Lisa was pricey (•10,000), heavy (48 pounds), and slow in performance owing to the GUI’s large memory requirements. Despite mighty efforts to resuscitate the product with a newer, zippier model, Jobs pulled the plug on Lisa in the spring of 1995.

The lesson here is that vision, instincts, and courage are important, absolutely important! But so are the four aspects of portfolio management described above. They provide the discipline to balance visionary instincts. Had Jobs’s team wrestled objectively with these portfolio aspects, Lisa may not have been born, and Apple itself may well have had a different future.

So don’t pattern your portfolio management after the Lisa affair. Pattern it, instead, after the aluminum and packaging divisions of the French company Pechiney, S.A. Pechiney developed a rigorous process that ties together both the product development portfolio and the management of each new project. Conventional financial tools such as net present value and internal rate of return are used to rank each candidate project’s expected sales volume and margins, and the cost reduction targets for improvements of existing products. The company also rates projects by such factors as urgency, alignment with their core competencies, level of risk, and profitability. Approved projects are required to have scheduled reviews during their journey through the process. No project is entitled to sail through the entire process unchallenged. Pechiney’s goal is to maximize the value of its overall portfolio, year by year, by linking each project to its business strategy and to balance the portfolio in terms of exploratory projects, new products, and cost reductions. The result of this formalism is a portfolio of projects, each having passed rigorous business criteria and collectively in balance with regard to risk, competitive advantage, and profitability.

Another example of a disciplined portfolio management process comes from Medtronic, the $6 billion Minneapolis-based producer of devices to treat tremors and other neuromuscular diseases. Medtronics shapes its proposals through a process of cultivating groups of physicians who are likely to use their new products and who are willing to publish their work in professional journals. Medtronic’s operating committee passes on all proposals that enter the portfolio pipeline. Proposals are judged competitively against both financial and affordability targets, with particular emphasis on choosing projects that will be able to sell in today’s managed care environment. The process also has an appeal avenue for those projects that are initially rejected. In addition, Medtronic reserves a portion of the R&D budget to fund its “Quest” program for shaping exploratory, out-of-the-box ideas.4

As we’ve seen from managing the product portfolio, you may have several ideas incubating at once, some further along than others. Each product has to identify and compete for the right people and resources at various stages. Add to this milieu a dollop of risk that attends any new product development, and you can appreciate the difficult environment within which NPD occurs.

How best to navigate your way through these dangerous waters? The answer lies in rethinking old paradigms. The traditional approach is to regard each NPD project as just that—an isolated project to be managed. Someone is assigned to usher the project through each of the steps that have traditionally been used. He or she must compete for people and other resources and must simultaneously do battle with special interests while still meeting budget and quality requirements.

Clearly, the conventional project-focused approach for new product development is not the best way. It suboptimizes the NPD process. It forces a collision of special and competing interests among product engineers and managers. It can create needless discord. Most important, it can waste valuable time and resources.

By contrast, the process-focused approach of NPD borrows from the manufacturing arena. In earlier days manufacturing inspectors checked each widget as it snaked through the production line. The output was only as good as the inspectors’ skill at finding and fixing defects. Now it’s common knowledge that production excellence requires management of the process, not the widgets themselves. Process control uses tools, not inspectors. If the process is properly managed and continuously improved upon, then, absolutely, the widgets will meet all quality targets without the need for inspectors. The process is sovereign! And so it is with new product creation.

Suppose now that a product concept rises to the top of the portfolio heap and then gets formal approval—and a budget and resources—to establish itself as an initiative. Congratulations! But that doesn’t mean it is entitled automatically to proceed all the way through to design and manufacture. Far from it. A new project should be required to “earn” that right at various stages along the path toward product launch. It can be killed at any stage in the face of negative new findings regarding risk, cost, technology, or market intelligence. The project can also be killed because of plain old discomfort from senior management. These people are ultimately responsible for defending the product to the outside community of investors, analysts, the trade press, distributors and dealers, and of course, customers. This “go—no go” decision gate tends to be subjective and sometimes can be very political.

Step 2: The Power of Process

OK, you now have a new product idea, one that has suffered through the Step 1 rigors of a portfolio management analysis: strategic thinking, financial and risk analyses, and timing considerations. You’ve asked the killer questions and didn’t get a single “no” answer. Congratulations! You’re now ready to move into the next step of new product development. Here’s where you take your initiative from business case all the way to production. You must translate your excellent proposal into a product that can be manufactured with no wasted time, motion, or money—and that will be welcome in the marketplace. This is the hard part; this is where you enter the formal NPD process, which consists of four overlapping stages, listed below. We’ll discuss them in greater detail shortly.

Business Case Justification—Develop the business plan around a specific product concept


	Emphasize market intelligence, product definition, and project planning

	Run a financial analysis: development timing and costs, staffing needs, financial paybacks

	Establish a firm product target cost—the absolute maximum cost of the product as agreed upon by all parties to the product launch 

	Solidify channels, sales and marketing strategies
 

Concept Feasibility—Work toward rapid convergence on design and prototype evaluations; develop design criteria and plan for after-sales product support


	Evaluate and narrow the proposed technologies and design concepts; assess risk and competitive intelligence

	Make ready your technology: laboratory R&D to verify the concept or to develop the technologies that will enable the product

	Be thorough about design, testing, verification, and concurrent engineering

	Provide for design changes, customer feedback, product marketing, and after-market service calls and warranty costs

	Assure compliance with government and industry standards
 

Product Development—Complete product design and test; establish product and process quality targets; design process technology and qualification criteria


	Converge quickly on design

	Perform prototype testing and evaluation

	Comply with your process technology and design standards; quality targets, plans, and qualification

 

Pilot and Production Startup—Demonstrate production capability; launch product


	• Design production processes; buy/build and install equipment

	Set up supplier and channel agreements

	Do pilot production testing; meet production process quality targets

	Hand off to manufacturing and begin production operations
 

The instrument for authorizing a project to enter the development process is your formally documented PDP. In general, all authorized projects should be required to pass through one or more decision gates provided for in this process document. Each authorized project should have to justify itself at various stages of the PDP to show why it should continue through the process—or else be shelved or killed. The principle here is that no project, once entering the process, should be automatically entitled to proceed all the way through the process unchallenged. No entitlements or pet projects. The process should require rigorous design reviews—as we’ll discuss shortly—that form the basis for pass/fail decisions at the decision gates. This introduces discipline and integrity into the process.

What you need now is a robust, logical process that includes all these elements in the creation of valuable products. Such a process needs to be simple, yet complete. It also must be flexible enough so that it can accommodate the wide variety of new projects that will enter the process.

Sometimes a simple idea comes along that changes the very way you look at something. One such epiphany for me occurred years ago when I first truly understood that new product development should be treated as a process rather than a portfolio of managed projects. Ever since, this concept has been my guiding principle in the arena of new product development.

Figure 2.2 illustrates the general composition of a new production creation process. The heart of the process lies in the four overlapping ovals we’ve just mentioned above that make up the product development process (PDP): business case justification, concept feasibility, product development, and pilot and production startup. The PDP is not just some abstract concept—it’s a living process. It must be tangible: thoroughly documented and used by people trained in its details. The PDP is there for compliance, not guidance. It is the company authority. It guides you through the process while allowing for some latitude and process simplicity in cases of small development projects, such as derivative products.

Schneider Electric-North America, formerly the Square D Company, stands as a good example of a company that has achieved excellence in new product development through superior process management. As a manufacturer of low- and medium-voltage protection products for residential and commercial buildings, Schneider Electric operates in a mature industry. Product differentiation and innovation are particularly difficult in mature industries. To ensure a continuing stream of innovation, in the early 1990s Schneider began to create what now is a truly world-class product development process, its PDP.

[image: Image]

FIGURE 2.2 THE PRODUCT DEVELOPMENT PROCESS5



Schneider Electric’s PDP contains all the basic features of the model described above. And theirs has been enormously valuable to their business. Their process has been imitated and used as a standard of excellence by other companies intent on upgrading their NPD processes. Lucent Technologies, Chemical Bank, Lexmark, and others have used it as a benchmark standard of excellence. The first full development under Schneider Electric’s PDP was a product platform that included a new family of power-protection load centers. As part of this new platform, Schneider re-engineered its market channels, resulting in a significant pickup in market share. Its achievement was recognized in 1996 by the Management Roundtable’s APEX Award for demonstrating product excellence, market share gains, best practices in product development, and effective teamwork.

Perhaps no industrial segment is more dependent upon efficient product creation process than the $300 billion/year pharmaceutical industry. This is a difficult business: heavily regulated, fiercely competitive, with long development cycles and huge investments and, of course, high risk. Yes, the odds for success are long: only one in about 10,000 entry products makes it through the FDA approval process, and only half of those make it to the pharmaceutical shelf. On average, it takes some 12 years to bring a new drug from R&D (80 percent of which is done internally) through clinical trials and then through the FDA approval process and on to market introduction. And the clock on patent protection (normally 20 years) starts early—when a chemical compound is first registered with the patent office. This narrow window of opportunity leaves little room for the developer to exploit the product commercially with exclusive rights and recoup R&D investments.6

If there is any industry crying out for efficiencies, it’s pharmaceuticals. Future bets now are being placed on “combinatorial chemistry,” using computers to create all possible combinations of organic molecules, then cataloging their potential for therapeutic applications. Also, clinical trials are being done on virtual rather than real patients via new computer technology. In this industry the process, indeed, is sovereign.

So far we’ve emphasized the need to manage NPD as a process, not just a collection of projects. In some respects it should be treated and managed much like a manufacturing process. To underscore this point, the table below summarizes the analogy between manufacturing processes and NPD processes. Each of the key features involved in production has its counterpart in the product development domain. This comparison makes clear the equivalence.

TABLE 2.1 ANALOGY BETWEEN PRODUCTION AND PRODUCT DEVELOPMENT PROCESSES7



	
Feature


	
Manufacturing


	
Product Development





	
Kind


	
High/low volume, repetitive, engineered products, assemble to order, job/project shop, cellular


	
Breakthrough, platform, derivative





	
Platform


	
Make or buy


	
Internal development or outsource





	
Capacity


	
Products produced per unit time


	
Performance to schedule





	
Speed


	
Product cycle times; processing and waiting times


	
Performance to schedule





	
Unit Operations


	
Unit processes and cells


	
Business departments (marketing, engineering, human resources, manufacturing)





	
Scheduling


	
MES, ERP


	
Product data management, new product releases, product scheduling, project schedules





	
In-Process


	
In-process work (= throughput x cycle time)


	
Actual/scheduled work effort





	
Quality


	
Process yields, rework rates


	
Iterations: change orders, revisions to complete work properly





	
Efficiency


	
Inventory turns; net downtime


	
Average development time/ critical path time; value-added effort/monthly available time; actual task time/minimum possible via CPM and other best practice methods



 




We’ve come to understand our production processes and make them very efficient. We know about process measurement, continuous improvement, scheduling for fast cycle times and minimum inventories, and so on. Now we’re just beginning to understand the product development process in the same light. Manage the process, and the in-process work will take care of itself.
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