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Mr. Patrick Valente 
Mr. Norman Chagnon 
Technology Division 
Ohio Department of Development 
Columbus, OH 43054 
 
 
Dear Mr. Valente and Mr. Chagnon, 
 
We are pleased to deliver this Technology Commercialization Framework.  In the form of the Third 
Frontier Project, the State of Ohio demonstrated great foresight in making available over $1 billion to fund 
activities ranging from applied research to product development.  As stated by Michael Weitzman, 
however, “the limits to growth may lie not as much in our ability to generate new ideas, so much as in our 
ability to process an abundance of potentially new seed ideas into usable form.”  To address this challenge, 
the Ohio Department of Development recognized the need for a framework to help optimize technology 
commercialization activities and investment decisions.  The ODOD therefore requested that we develop 
this Framework.    
 
We based the Framework on an extensive review of the leading literature on technology commercialization.  
The Framework includes a map of the commercialization process and an analytical approach to help 
optimize commercialization activities and investment decisions during each of the five primary phases of 
commercialization.  The Framework is not a cookbook or a list of best practices.  Rather, we designed the 
Framework to assist research institutions, investors, economic development entities, businesses, 
entrepreneurs and others in optimizing the investment of scarce resources in context of transforming ideas, 
research and intellectual property into successful products and services.   
 
The Framework takes a practical approach to commercialization.  While interim progress and milestones 
can be meaningful, the Framework focuses on transitions - the acquisition of the resources required to 
engage in the next phase of technology commercialization.  In-phase activities have a single purpose – the 
generation of the proof required to convince resource providers to provide the capital and other resources 
necessary to engage in the activities characterized by the next phase of commercialization.  The Framework 
measures success one transition at a time.    
 
The Framework also expressly acknowledges that contextual factors frequently have a greater impact on 
the potential success of a project than do the merits of the particular technology or commercial application.  
For example, the regional presence or absence of experienced investors, a large number of companies in the 
target industry, or providers of required expertise can prove determinative to success or failure.   
 
We believe that the thoughtful application of the Framework can help economic development 
organizations, businesses, entrepreneurs, institutions, investors, and others optimize investment decisions 
and improve the likelihood of success.  We look forward to supporting ODOD and other participants in the 
Ohio economy in furthering commercialization projects and programs. 
 

    
Michael J. Mozenter            Stephen F. Berger  
 
 



Copyright 2004 BizLogx LLC  
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INTRODUCTION 
Government, private industry, academics and practitioners are increasingly focused on the 

critical role that technology and information play in creating wealth and competitive 

advantage.  The stakes are high and the rewards are growth and prosperity.  Silicon Valley, 

Route 128 in Boston, Austin and the Research Triangle in Raleigh are the most commonly cited 

examples of technology commercialization driving significant economic transformations. 

 

Citing these examples, many states, Ohio included, believe that one of the keys to long term 

economic success is the evolution of a manufacturing-based economy to a technology and 

information-based economy. To this end, federal and state governments are channeling millions 

of dollars into commercialization efforts, venture capital funds, early-stage business assistance 

organizations, research and development organizations, business attraction and retention 

programs and related activities, all in the hopes of sparking Silicon Valley type successes. 

 

Despite the obvious rewards and several high profile success stories, the path from idea 

generation to commercial success remains a relative mystery.  No existing roadmap, process or 

model provides the guidance necessary for government or private participants to predictably 

and efficiently use investment dollars to transform techno-market insights into commercial 

successes. 

 

Faced with this problem, the Technology Division of the Ohio Department of Development 

(ODOD) retained BizLogx to develop this Technology Commercialization Framework1 (referred to 

as “the Framework”).  The Framework serves as a guide for the thoughtful analysis of technology 

commercialization initiatives (and related investments) at each phase of commercialization, 

from idea generation to commercial success.  The Framework helps answer the following 

questions: 

• In which phase of technology commercialization is a particular project located? 

• Who are the most likely providers of the resources required to move to the next phase of 

technology commercialization? 
                                                      
1 Although we use the term “technology commercialization”, the commercialization process described in this report applies equally to “technology-

enabled commercialization”, which includes the application of existing technologies to improve existing products or services or to create new ones. 
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• What proof will the resource providers require as a condition to investment? 

• In addition to the challenges of proof generation, what additional challenges will the 

project face in attempting to transition to the next successive phase? 

• How should participants and investors measure progress during each phase when proof 

of commercial success may be years away? 

 

To answer these questions, BizLogx conducted an extensive literature review.  The literature 

review spanned hundreds of the leading articles and books on the topic of technology 

commercialization.2  BizLogx did not conduct case studies or primary research, although the 

literature did include the results of many empirical analyses.   

 

Based on the literature review, BizLogx’s team of experts and practitioners3 developed a map of 

the commercialization process as well as an analytical framework to help government and 

private participants optimize their investments in technology commercialization.  The Framework 

is not a “how to” manual or a detailed list of best practices.  Rather, the Framework helps to 

improve the quality of decision making and investing at the project level by integrating into the 

analysis contextually specific challenges and opportunities that directly affect the likelihood of 

resource acquisition.  Although many of the principles we discuss apply equally well to product, 

service or process innovations that are not based on new technology, the Framework is focused 

on technology and technology-enabled commercialization. 

 

THE TECHNOLOGY COMMERCIALIZATION PROCESS 
 

We developed the following roadmap from our extensive research into the literature on 

technology commercialization processes.  We adopted certain terminology, concepts and 

graphics from the work of Vijay Jolly in his 1997 book Commercializing New Technologies: 

Getting from Mind to Market.   We augmented Jolly’s work with the thinking and research of 

leading academics and practitioners.  As applicable, we reference these academics and 

practitioners throughout this report.   

 

                                                      
2 A list of all sources is included in the Reference section. 

3 Team members and biographies are in the Appendix 
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The Phases 

The follow diagram illustrates the primary phases and transitions in the BizLogx roadmap of 

technology commercialization4: 

 

 
 Figure 1. The Process of Technology Commercialization 

 

In sequence, the five phases of technology commercialization are Imagining, Incubating, 

Demonstrating, Market Entry and Growth & Sustainability.  We did not invent these terms or the 

five phase model.  Numerous experts use a five phase model to describe the technology 

commercialization process.  We simply integrated certain terminology and definitions to create 

the model we use in this Framework.   

 

The Imagining Phase begins with the techno-market insight - the linking, if only in concept, of a 

technology and a market opportunity (often referred to as a “job to be done”).  Activities focus 

on the generation of a “proof of principle” – the demonstration in a laboratory setting of critical 

components of the technology and the development of a related business case.  The providers 

of resources for the Imagining Phase activities include, but are not limited to 

owners/entrepreneurs, corporate R&D budgets, university departmental budgets, and, directly 

or indirectly, government funding.  Given the extreme commercial risk at this early stage of 

development, third party private financing is rare.  The primary objective for Imagining Phase 

                                                      
4 Adapted from the commercialization process model of Vijay Jolly (1997) 
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activities is the generation of the proof required to attract the resources necessary to move to 

the next phase – Incubating. 

 

The Incubating Phase is characterized by the following activities: definition of technical and 

product performance specifications, validation of technical capabilities in the context of the 

performance specifications, and further validation of the market and related commercial 

concept/business plan.  Often referred to in the literature as the “Valley of Death” or the 

“Darwinian Sea”, the Incubating Phase is, more often than not, the end of the road for 

commercialization initiatives.  Insurmountable technical and market roadblocks frequently 

surface.  Perhaps even more challenging, however, is resource acquisition.  Because of the 

technical and market uncertainties, Incubating continues to embody enormous commercial risk.  

Unfortunately, this risk is coupled with the need for an increased level of resources.  As a result, 

private money is scarce.  Typical suppliers of resources for Incubating activities include the 

federal government, state governments, owners/entrepreneurs, corporate R&D budgets, 

university R&D budgets, and, to a limited extent, angel investors.  Given the lack of tangible 

market validation, and open technology questions relating to issues such as manufacturability, 

private investors generally do not fund projects in the Incubating Phase.  The scarcity of 

resources only increases the challenge of generating the proof necessary to attract the 

resources required to move to the next phase – Demonstrating. 

 

During the Demonstrating Phase, project teams attempt to generate technical and market 

proof within a more defined commercial context.  Activities focus on product development and 

market acceptance.  Working prototypes, performance to commercial specifications, and 

manufacturability within defined cost and quality standards characterize the goals on the 

technical side.  On the market side, Demonstrating Phase activities focus on generating 

evidence that customers will buy the product.  The mix of resource providers now begins to 

include private sources.  Corporations and angel investors are two of the primary contributors to 

Demonstrating Phase activities.  Early stage venture capitalists sometimes invest in 

Demonstrating Phase projects, but more commonly save their resources for the next phase 

(Market Entry).  As with the prior phases, the Demonstrating Phase represents an insurmountable 

obstacle to a large percentage of commercialization initiatives.  Those resource providers who 

fund market entry projects require more refined and tangible proof of product feasibility such as 

technical, performance, manufacturing, and market feasibility.   
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In the Market Entry Phase, participants enter the market to validate the commercial opportunity.  

Activities are those typically associated with an ongoing business – production, service, 

distribution, sales and marketing.  As noted, venture capitalists and corporations are the primary 

providers of the resources required to fund Market Entry Phase activities.  To move to the final 

phase, Growth & Sustainability, or to generate a financially attractive exit for earlier resource 

providers, the opportunity must generate positive business results (e.g. sales, growth and 

evidence of profitability).   If the evidence indicates that the product/technology can fuel a 

wide variety of new products and opportunities, Growth & Sustainability Phase resource 

providers, such as venture capitalists, banks and the public equity market itself, will provide the 

resources necessary to advance.  If, however, the opportunity generates positive business 

metrics, but is unlikely to serve as a platform for a variety of new products or spin-off 

opportunities, then an exit is the more likely result.  Certain private equity firms as well as strategic 

buyers/acquirers provide the resources for the exit.  

 

The Growth & Sustainability Phase involves the execution of a comprehensive business plan to 

increase market share and/or total revenue and profit in context of a self-sustaining business.  

The goals, value creation mechanisms and resource providers are those generally associated 

with a thriving business seeking to identify opportunities for growth and profitability.  While the 

challenges are substantial and worthy of extensive discussion the Growth & Sustainability Phase 

is outside the scope of the Framework.   

 

Transitions to Mobilize Resources 

A Transition is best described as a sales process whose primary objective is to convince resource 

providers to invest in the activities of the next phase of commercialization.  All transitions have 

two components – the acquisition of resources (the event) and the activities that culminated in 

that event.  The event occurs when resource providers provide the investment necessary to 

perform the activities defined by the next phase of the commercialization process.  Transition 

activities begin during the phase as proof is generated.  The exact point in time (early or late in 

the phase) is dependent on nuances of the industry, project and resource providers.    

 

In this sales process, participants use the proof generated within a phase to convince resource 

providers to make an investment.  Especially in the earlier phases, the risks are high and the 

proof is more an indicator of progress than a determinant of commercial opportunity.  As a 

result, transitions are extremely challenging processes.  To accomplish an effective transition, 

participants must clearly understand the needs/desires of the targeted resource providers and, 
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more importantly, the proof the resource providers require as a condition to investment.  

Successful commercialization is about successful transitions. 

 

Unfortunately, however, not all transitions are created equal.  For our purposes, the best 

evidence (albeit imperfect) that a project is moving through the commercialization process is 

the consummation of resource acquisition.  The acquisition of resources validates the proof and 

the opportunity at the point of the transition.  In analyzing the quality of the transition, however, 

we focus on three criteria.  Those criteria are “new”, “smart” and “meaningful”.  

• To determine if the resources are “new”, we ask the question – Are the resource from a 

third party that has not previously invested in the project? 

• To determine if the resources are “smart”, we ask the question – Is the resource provider 

experienced in the target industry and capable of bringing other necessary capabilities 

to the project if necessary? 

• To determine if the resources are “meaningful”, we ask the question – Is the investment 

significant when measured relative to the resource provider’s total assets or considered 

in context of the resource provider’s core strategy? 

 

Negative answers to one or more of these questions do not mean that a transition has not 

occurred.  Rather, they speak to the quality of validation of the opportunity.  If the project is 

unable to attract a “new”, “smart” and “meaningful” investment, the participants must consider 

the implications.  Why didn’t the project attract new, smart and meaningful resources?  Are the 

participants so wrapped up in their enthusiasm and optimism that they fail to see warning signs 

regarding the viability of the concept?  Resource acquisition is the best evidence that a project 

is advancing towards commercial success.  Because resource acquisition is the “best evidence” 

(but not probative) of progress, participants must scrutinize the quality of the transition.  

 

Complexity, Iteration and Context 

As noted, Figure 1 is fairly representative of the numerous models and descriptions used by 

theorists and practitioners to conceptualize the commercialization process.  The graphic is, 

however, deceptive on a number of critical points.  First and foremost, the process appears 

linear, but in almost every instance, is complex and iterative.  Especially in the earlier phases, 

false starts and dead-ends are the norm, not the exception.  Even in the pursuit of resources 

during a transition, success frequently depends on a serendipitous turn of events rather than the 

execution of a sequence of planned steps.  As Clayton Christensen (2003) pointed out, 
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approximately 90% of successful companies did not succeed on the basis of the business or 

opportunity described in their original business plans – an extremely compelling statistic.   

 

Second, the basic process map does not show the critical role of context.  Each opportunity 

germinates and develops in a unique environment.  Contextual factors such as the skills, track 

records and relationships of the people involved; the local or regional availability of required 

resources;  the availability of specialized equipment; the presence of businesses with experience 

in the targeted market; and a host of other similar factors are as determinative of success as the 

unique aspects of the technology or commercial concept.  For example, an Incubating Phase 

opportunity seeking resources to perform Demonstrating Phase activities is less likely to succeed, 

even after generating the requisite proof, if the region lacks a relatively large number of angel 

investors or seed stage venture capital firms with experience in the target industry.  As most 

entrepreneurs understand, proof is rarely objective in the world of resource providers.  Proof 

deemed compelling by one resource provider is often dismissed as inadequate by others.  

Perspective, experience, focus and competition all influence a resource provider’s view of 

proof.  As a result, the absence of a large number of resource providers often translates into a 

low probability of transition.  After all, how difficult is it to find reasons not to invest in an early 

stage technology commercialization initiative? 

 

As an aside, it is important to note that resource acquisition is not just about financial investment.  

Required resources can take the form of personnel, expertise, capital equipment or facilities, to 

name a few.  As another important side note, the concept of proof changes from phase to 

phase.  While resource providers in each phase require some level of proof as to technical and 

market viability, the nature of the proof changes at each subsequent phase.     

 

Measurement 

Measurement serves two critical roles in the commercialization framework.  First, applying 

measurement to a project helps define the desired outcomes.  Second, measurement provides 

a mechanism for accountability.  Rather than specific metrics (which are unique to each 

project), we propose a measurement framework that enables project teams or resource 

providers to develop a comprehensive set of metrics for short-term and long-term project 

evaluation.   

 

The measurement framework consists of three categories of measurements – Level A Metrics, 

Level B Metrics and Level C Metrics.  Level A Metrics are direct evidence of project or program 



   

 

Technology Commercialization Framework              Page 11             

success.  In context of the Technology Commercialization Framework, transitions (resource 

acquisitions) are the definitive Level A Metric.  For the most part, Level A Metrics are objectively 

determinable and easy to measure.  Level B Metrics are more challenging.  Level B Metrics are 

tangible evidence that a project in on the path to achieving Level A Metrics.  So, for example, a 

Level A Metric for a project in the Demonstrating Phase is an investment by a venture capital 

fund (funding Market Entry Phase activities).   

 

A Level B Metric for this project might include the delivery of a term sheet detailing a potential 

investment and committing the resource provider to a defined set of diligence-related tasks 

within a relatively short time period.  While less objective events might qualify as Level B Metrics – 

for example, numerous meetings with venture fund partners followed by extensive diligence – 

these less objective events have the potential to result in delusions of progress driven by 

unbridled optimism.  

 

Finally, Level C Metrics are simply evidence that the project is engaged in the types of activities 

typically associated with similar projects.  These activities (e.g. hiring qualified personnel, 

preparing patent applications, preparing a business plan, etc.) are vital activities, but do not 

represent evidence of progress toward the goal of Transition or commercial success.  Rather, 

they simply indicate that the participants are executing their plan. 

 

THE ANALYTICAL FRAMEWORK 
The Analytical Framework builds on the Commercialization Process Roadmap and provides a 6-

step process to move projects to the next phase of commercialization.  The true work now 

begins – applying the Framework to a particular program or project.  To do this, we propose the 

following analytical steps: 

• Identify the appropriate phase of commercialization. 

• Identify the resource providers required to fund the next phase of commercialization 

activities. 

• Determine the proof required by the targeted resource providers. 

• Identify the contextual factors that are likely to have a material impact on the chances 

of resource acquisition.  

• Determine the appropriate measures of progress. 

• Develop a plan to produce the proof and pursue the transition. 
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Identifying the Phase 

Identification of the phase is not always easy.  In general, the determination focuses on two 

categories of proof - proof relating to the technology/product and proof relating to the 

commercial concept/business plan.  During the Imagining and Incubating Phases, 

technology/product proof tends to occur in the laboratory rather than in a commercial 

environment.  In the later phases, technology/product validation occurs in a commercial 

environment, but also includes proof relating to packaging, manufacturing and costs.  On the 

commercial concept/business plan, proof during the Imagining and Incubating Phases is more 

abstract. 

 

If the project relates to a disruptive innovation (new benefits offered to new or less demanding 

customers) targeting new customers, proof generally comes in the form of secondary market 

research and business logic.  Even with sustaining innovations (improving products or services 

that are currently in the market), business logic and secondary research form the commercial 

concept proof during the earlier phases.  

 

During the Demonstrating Phase and beyond, the market becomes the source of commercial 

concept/business plan proof.  Are customers buying the product?  Is the opportunity generating 

targeted growth and margins?  Are the value chain participants performing as anticipated?  

During Market Entry and Growth & Sustainability Phases, the proof evolves to standard business 

metrics.  While none of the listed factors is determinative, they provide a useful guide.   

 

Identifying the Resource Providers 

The following chart provides some general guidance regarding the resource providers that 

generally invest at a particular phase: 

 

Commercialization Phase Resource Providers5 
Imagining • Owners/Founders 

• Corporate R&D 
• Research programs funded by federal agencies, 

foundations and universities 
Incubating • Owners/Founders 

• Corporate R&D 
• Angel Investors (limited) 
• Federal Programs 

                                                      
5 We have identified the primary resource providers.  Other resource providers may participate but they are the exception, not the rule. 
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Commercialization Phase Resource Providers5 
• Venture capital, universities and state governments provide 

some funding for Incubation to a much smaller degree 
Demonstrating • Corporations – Investment and R&D 

• Angel Investors 
• Venture Capital (limited) 

Market Entry • Corporations – Investment and R&D 
• Venture Capital 
• Angel Investors 

Growth • Corporations 
• Venture Capital 
• Commercial Lenders 

 

Determining the Required Proof 

The ultimate decision on proof requirements to support a project is made by the resource 

provider (the investor).  Most resource providers can articulate in detail the criteria they 

generally apply to determine whether a particular investment fits within the scope of their 

investment parameters.  These criteria usually include factors such as company size and stage of 

financial development (such as pre-revenue, post-revenue, pre-profitability and post-

profitability).  Other typical factors speak to targeted industries, degree of technology risk, 

completeness of management team and geographic preferences.  To the project team, these 

factors are useful, but are merely a starting point.  These factors represent the first level filter the 

resource provider applies to potential investments.  They do not, however, speak to the specific 

proof the resource provider will deem persuasive in making an investment decision.   

 

The specific proof emerges from the interaction between the resource provider and the project 

team.  If the project team/champion manages to make it through the first level filters and 

captures the interest of the resource provider, a dialog begins.  The resource provider will 

conduct an analysis of the project, typically evaluating the technology, the product, the 

market, the people, the competition, the financing and the financial projections to determine 

whether or not to make an investment.  In many cases, the resource provider identifies gaps in 

the plan that require additional proof.  These gaps are the origin of the proof requirements that 

stand between the project team and an investment.   

 

Certainly, a written business concept or business plan will always be a component of the 

required proof.  The written document serves as a roadmap for the opportunity and sets 

expectations regarding the hurdles to overcome and the nature of the opportunity.  The written 

document also bolsters the participant’s credibility by demonstrating a thoughtful and 

comprehensive approach to capturing the opportunity.  As noted, however, proof is a relative 
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concept.  While the resource providers at each stage require proof of technical viability and 

proof of the commercial concept, the specificity and nature of the proof changes with each 

phase.  During the later phases, the required proof of technical viability and commercial 

concept flows from the market rather than the lab.   

 

Finally, few elements of proof are uniformly compelling to all resource providers.  To mitigate the 

risk that an individual resource provider will decide not to invest (for any number of reasons, 

many of which are independent of the merits of the technology or commercial concept), the 

project team has no choice but to initiate as many meaningful discussions with resource 

providers as possible.  While this conclusion appears obvious, many project teams do not take 

into account the relative lack of qualified resource providers in assessing the likelihood of 

success. 

 

Identifying Contextual Factors 

As noted above under “Complexity, Iteration and Context”, contextual factors may be as 

compelling indicators of potential success as the quality of the technical and commercial 

concept.  Local market conditions, the local or regional presence of a large number of potential 

resource providers, the ability of the participants to credibly approach the resource providers, 

competition and the availability of non-financial resources (qualified personnel, expert 

assistance, testing facilities etc.) are examples of critical advantages or obstacles. 

 

To assess contextual factors, the participant should shift focus from the market for the potential 

product or services to the market for their project’s opportunity at the current phase of 

commercialization.  In this analysis, the focus is on the likelihood of a successful transition 

(resource acquisition).  In this market, the product is the project’s opportunity.  The customer is 

the resource provider.  Sales and distribution are a critical component of the transition activities, 

which depend in large part on whether the project team can effectively market the opportunity 

to the resource providers.  With this shift in focus, the project team should be able to more clearly 

determine the magnitude of the resource acquisition challenge. 

 

As also noted, in the absence of a large market (a large number of potential resource 

providers), the likelihood of success, even for a relatively compelling opportunity, diminishes 

significantly.  Especially in the earlier phases, resource providers tend to act on a local or 

regional basis.  In addition, many resource providers focus on particular industries.  As a result, 

the market of potential resource providers may be smaller than it first appears.  
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Determining Measures of Progress 

Finally, the measurement framework must be applied to identify Level A, B and C metrics.  Only 

by the careful identification and monitoring of performance to these metrics can progress be 

determined.  In the absence of well-defined metrics, the inherent uncertainty of the 

commercialization process makes it next to impossible to identify progress, make timely course 

corrections or abandon unproductive courses of actions.   

 

Developing a Plan to Transition 

For the reasons outlined above, transition activities must be closely aligned with the proof 

required by potential resource providers and the context of the opportunity.  Transition activities 

include resource provider identification, proof definition, proof marketing and resource 

acquisition.  The specific activities are highly dependent on the industry, phase and context. 

 

 

SUCCESS DRIVERS 
In accordance with the literature, history and common sense, no formula exists to ensure success 

in technology commercialization.  The literature does, however, contain a number of recurring 

themes regarding factors that appear to drive success.  The list generally includes the following: 

• A compelling commercial concept; 

• Continuing validation through the acquisition of new, smart and meaningful investment; 

• A champion well matched to the needs of the project, especially during the more 

uncertain early phases; 

• Environments conducive to technology commercialization at the particular phase of 

project development (e.g. supportive organization and culture, compatible incentives, 

enabling legislation); 

• Efficient access to external networks of resource providers; and 

• An efficient mechanism to share information both within the organization and externally, 

with potential resource providers, including providers of non-financial assistance. 

 

Although no one of these factors guarantees success, the positive contribution of each of these 

factors commonly is cited in the literature. 
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This report, Technology Commercialization Framework, is designed to help the Ohio Department 

of Development and private participants in the commercialization of technology in the State of 

Ohio.    The motivation for this report comes directly from three sources: the Third Frontier 

investment of $1.1 Billion to stimulate the economy in Ohio to generate more high paying jobs 

and new economic activity in technology businesses; the desire of ODOD to maximize the 

productivity of the State’s investment in technology commercialization; and the desire of ODOD 

to help public and private entities to more efficiently and effectively use the resources provided 

by ODOD to successfully commercialization innovations. 

 

THE PURPOSE OF THIS REPORT 
The purpose of the report is to address specific ODOD needs as follows: 

• A comprehensive analytical framework to support the preparation of economic 

development programs, the preparation of RFPs, the evaluation of proposals and the 

decision to invest funds in a project; 

• A means to establish a minimum standard of analysis for proposals; 

• A system of metrics that conveys ODOD’s objectives, provides interim and ultimate 

performance evaluation measures, and allows for diagnostic evaluation of existing 

projects; and 

• A standard set of guidelines that provide potential funding recipients with the tools to 

respond to RFPs and implement project plans with a higher probability of success. 

 

THE SCOPE OF THIS PROJECT 
To develop the Framework, BizLogx combined the expertise of the project team with a review of 

business, academic and government literature.   The project team did not engage in primary or 

case study research. 

 

PROJECT TEAM 
ODOD, represented by Pat Valente and Norm Chagnon, engaged BizLogx LLC, represented by 

Steve Berger and Mike Mozenter, to conduct the research and prepare this report.   BizLogx 
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used its internal resources as well as those of selected consultants.  See the Appendix for 

biographies on the team members. 

 

HOW TO USE THIS REPORT 
This report is organized to provide the reader with information in a sequential manner.  The 

information builds with each section resulting ultimately in the Analytical Framework.  

Understanding the Analytical Framework and how it can be applied to make better 

commercialization decisions is largely dependent on reading and understanding the prior 

sections.  

 

We strongly recommend that the reader start with the Executive Summary.  This will provide 

general awareness of the subject and the report content.  The Background section then 

describes the factors that are fundamental to commercialization and sets the stage for the next 

section.  The Commercialization Process Roadmap provides an in-depth description of the 

movement of a technology commercialization project from the initial techno-market insight 

through the various phases, and provides the understanding of phases, transitions and metrics 

that is essential to understanding the analytical framework.  The Analytical Framework builds on 

the Commercialization Process Roadmap and provides a 6-step process to move projects to the 

next phase of commercialization. 
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BACKGROUND ON TECHNOLOGY COMMERCIALIZATION AND 
INNOVATION 
 

 
This section provides important background information on technology commercialization and 

the process of innovation.  Beginning with an overview of the importance of innovation and 

technology commercialization, we then summarize the fundamental aspects of 

commercialization.  The summary addresses and defines fundamental concepts including 

process, resource providers, proof, context, validation and measurement.  The summary also 

addresses a number of success drivers including the commercial concept, the idea of new, 

smart and meaningful money, the role of the champion, the importance of organizational 

support and culture, the support of networks of resources, and the need for communication. 

 

THE IMPORTANCE OF COMMERCIALIZATION AND INNOVATION 
“The Knowledge Economy”, “Creative Destruction”, “Globalization”, “Off-shoring” - These 

buzzwords characterize the economic and social changes that the State of Ohio, the United 

States and the rest of the developed world have been experiencing for the past decade.  These 

words also signal a period of transformation, which, among other things, has resulted in a 

fundamental change in the basis of competition.  Competition used to focus on companies.  

Now competition occurs among localities, states, regions and countries.  Manufacturing assets 

and distribution capabilities are no longer competitive differentiators.  Today, information and 

knowledge are equal partners with assets in defining competitive advantage6. 

 

According to David Teece, “…it has long been recognized that economic prosperity rests upon 

knowledge and its useful application… [T]he increases in the stock of useful knowledge and the 

extension of its application are the essence of modern economic growth.”  In the past, 

productive assets and natural resources were the foundation of economic development and 

competitive strategy.  Today, however, theorists and practitioners alike point to technology and 

information as the real drivers of wealth creation and competitive advantage.  In the absence 

of successful productive commercialization processes, the potential value of technology, 

knowledge and information remains out of reach.    

 
                                                      
6 Many thinkers have contributed to the understanding of information and knowledge in competition.  David J. Teece has been very articulate on 

the subject, particularly in “Capturing Value from Knowledge Assets: The New Economy, Markets for Know-How, and Intangible Assets.” 
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Economist Martin Weitzman stated, “The ultimate limits to growth may lie not as much in our 

ability to generate new ideas, so much as in our ability to process an abundance of potentially 

new seed ideas into usable form” (Weitzman 1998).  For any company, region, state or country 

wishing to drive value creation from technology and information, mastering the process of 

commercializing technology-based innovations it is an absolute necessity.   

 

HOW TECHNOLOGY COMMERCIALIZATION CREATES VALUE 
We are all familiar with the apocryphal story of a breakthrough technology that creates a new 

market, sets a new standard, obsoletes all that came before, and generates inconceivable 

wealth for its creators.   Unfortunately, contrary to popular lore, these breakthroughs are 

extremely rare.   Yet, less dramatic breakthroughs and innovations routinely create enormous 

value for those who can translate these breakthroughs into new or improved products or 

services.  Geoffrey Moore, author of Crossing the Chasm, has outlined the following ways that 

innovation coupled with effective commercialization creates value and builds wealth: 

• Introducing a new technology that, because of its features and benefits, creates a new 

market (cell phones); 

• Finding new applications for existing technologies (GPS used for OnStar); 

• Improving product performance (Pentium processors by Intel) or product usability (Palm 

handhelds); 

• Making processes more effective or efficient (Dell’s streamlining of the PC supply chain); 

• Improving the customer’s experience (Disneyland’s amusement park management 

system); 

• Improving the customer-touching processes (eBay’s online auction and Amazon’s e-

commerce mechanisms7); 

• Introducing a new business model that changes a value proposition (IBM’s shift to on-

demand computing); and  

• Taking advantage of structural changes caused by disruptions like regulatory changes 

(Fidelity offers online financial services to compete with banks and brokerages). 

 

Although some of these innovations are less newsworthy, they drive competitive advantages 

and value creation for industries in all phases of maturity.  Improving the ability of Ohio entities 

(companies, inventors, entrepreneurs, universities, research institutes, and support entities) to 

                                                      
7 Who created online bookselling?  Charles Stack, an Ohio-based bookseller, was the pioneer in this category, starting “books.com” in 1991, four 

years before Amazon entered the market. 
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commercialize innovations can have a profound impact on the competitiveness of the assets of 

the state, resulting in more high paying jobs and gross state product.   

 

FUNDAMENTAL ASPECTS OF COMMERCIALIZATION 
Although extremely varied, the literature on technology commercialization contains a number 

of consistent themes, observations and principles.  Because of the high frequency of their 

occurrence and the relatively consistent meaning throughout the literature, we have concluded 

that many are fundamental to commercialization.  The following are brief descriptions of some 

of those principles. 

 

Process 

Although commercialization commonly follows a complex and iterative path, with many false 

starts and dead-ends, successful commercialization ultimately proceeds through defined phases 

and transitions.  Knowing with relative certainty the phase of a particular commercialization 

project, the objectives of that phase, the resources necessary to proceed to the next phase, 

and the source of those resources, is critical to success.   Without this “you-are-here” map, 

projects flounder with misplaced goals, activities and expectations.  

 

Resource Providers 

Although the ultimate goal of successful commercialization is the creation of new or more 

competitive businesses generating high margins and creating high paying jobs, the creation 

and management of successful commercialization projects depends on a more focused 

perspective.  At the process level, successful commercialization is largely dependent on 

successful transitions.  A transition occurs at the point in time that a project attracts the resources 

required to perform the activities in the next phase of commercialization.  These resource 

providers tend to vary from phase to phase.  They provide a wide variety of resources including 

capital, facilities, equipment, and access to networks and information in technology, 

manufacturing, market, sales, distribution and related support services.  It is only by properly 

identifying those resource providers who typically “invest” in the next phase of 

commercialization can the project team determine the information or proof required as a 

condition to investment.   

 

Proof 

As noted, the activities within each phase focus on proof generation – the proof which the 

identified resource providers require as a condition to making an investment decision.  Proof 
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generally falls into two buckets – technical feasibility and market feasibility.  Technical feasibility 

starts with proof of principle, evolves to reduction to practices, and ultimately product feasibility 

that includes issues such as performance to defined specifications, production within defined 

cost parameters and quality standards, and manufacturability.  Market feasibility starts with a 

credible commercial concept, and proceeds to the preparation of a business plan and 

validation of critical components of the plan through direct market testing and validation, 

ultimately in the form of sales.  While the resource providers at each phase focus on technical 

feasibility and market feasibility, the type of proof they require at each phase changes 

dramatically.  Furthermore, proof is rarely objective.  Proof deemed probative by one resource 

provider is often dismissed as inadequate by other resource providers.   

 

Context 

Unfortunately, there is no magic formula, instruction book, or step-by-step guide to successful 

technology commercialization.  Each technology and market need presents a unique situation 

that requires a thorough understanding of internal and external factors in order to determine the 

plan for moving forward and the resources required.  The following contextual factors, among 

others, can be as important in commercialization success as the unique aspects of the 

technology or business case: 

• The skills, track records and relationships of the people involved; 

• The local or regional availability of required resources;   

• The availability of specialized equipment;  

• The presence of businesses with experience in the targeted market and industry. 

 

One of the primary challenges to successful commercialization is the identification of material 

contextual factors and the development of plans to leverage or overcome those factors.   

 

Validation 

One of the more frustrating aspects of managing technology commercialization is the lack of 

objective and tangible indicators of progress.  The ultimate goal, the creation of viable and 

growing businesses, is often years away.  How can a project or an investor know with any level of 

certainty that it is on the right path, especially in the earlier phases?  The answer is 

straightforward – resource acquisition.  The best evidence of progress is the acquisition of the 

resources required to transition to the next phase of commercialization.  
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From a validation perspective, however, not all resources are created equal.  All other things 

being equal, the highest form of validation meets three criteria: new, smart and meaningful.  For 

validation purposes: 

• “New” means that the resource provider has not previously invested in this project and 

makes an independent evaluation of the project. 

• “Smart” means that the resource provider is experienced in the industry and capable of 

bringing other necessary capabilities to the project if necessary. 

• ”Meaningful” means the investment is significant when measured relative to the resource 

provider’s total assets or considered in context of the resource provider’s core strategy.  

 

Failure to satisfy each of these criteria does not necessarily undermine the validation or indicate 

that progress has not occurred.  For example, existing investors often invest a second or third 

time, especially in the cases of internal corporate development or venture capitalists.  Rather, 

the lack of third party investment and validation should raise the question in the mind of the 

project champion:  “Why do potential investors judge this concept to lack viability?” 

 

Measurement 

Measurement is critical to determining progress and ensuring the efficient use of resources.  The 

framework for identifying appropriate metrics and then measuring progress against those metrics 

is discussed in detail in the section titled Commercialization Process Roadmap.  The selection 

and use of the right metrics provides for effective implementation of strategy and useful 

feedback to make resource allocation decisions that maximize the value of subsequent 

investments.  The wrong metrics inhibit progress and result in non-productive investment.   

 

 

SUCCESS DRIVERS 
The literature contains a number of recurring themes regarding factors that appear to be 

correlated with success.  While none of these are determinative and many are difficult to verify 

until after a project has succeeded or failed, they are nevertheless worthy of mention and 

consideration.    These success drivers include the following: the commercial concept; the 

infusion of new, smart and meaningful money; the existence of a champion; the existence and 

nature of the organization and culture; the presence of a network of resources; and effective 

communication. 
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The Commercial Concept 

The importance of developing and refining a compelling commercial concept is a common 

theme in academic research and is fundamental in business practice.  The commercial concept 

identifies and describes an outcome that can generate sales and profit that meets the 

expectations of the team and the investors.  The commercial concept may start as a “techno-

market” insight and evolve into a business case and then into a comprehensive business plan.  It 

is based on the collection of information and applied judgment of the project team and its 

supporters. 

 

A commercial concept provides the focus for technology development, business development 

and resource allocation decisions throughout the commercialization process.  One of the 

primary objectives within each phase is the generation of the information/proof required to 

refine the business concept.  Unfortunately, participants will find it difficult to know with certainty 

whether their commercial concept is compelling.  The only true test is whether resource 

providers actually make an investment.  

 

New, Smart and Meaningful Money 

As noted, practitioners and researchers generally agree that financial resources in the form of 

“new, smart and meaningful money” are an essential component of commercialization success.    

 

Champion 

The literature almost unanimously recognizes the role of the champion in commercializing 

technology.  Champions recognize the potential of a commercial opportunity, adopt the 

project as their own, become an advocate and provide the direction and leadership necessary 

to obtain required resources.  Projects that have champions are more likely to move through the 

commercialization process successfully than are those that do not have champions.   

 

Organization and Culture 

The organizational structure and the culture of the organization can have a huge effect on the 

success of a commercialization project.  Organizations and their culture provide a major part of 

the context in which a commercialization project operates.   Alignment between the needs of 

the commercialization project and the needs of the parent organization can be a major 
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determinant of success8.  Lou Gerstner, former chairperson of IBM, emphasized the importance 

of culture in creating the conditions for success with this quote: 

 “Culture is not part of the game.  It is the game.  Most of the really important rules aren’t 

written down anywhere.  Culture is what people do without being told.”   

 

Networks of Resources 

Commercialization is rarely accomplished without the active and frequent participation of other 

players who provide information, resources and access to everything from technical capability 

to customers.  Both formal and informal networks and geographic clusters of participants are 

drivers of success for commercialization projects.  These networks provide critical input on 

technology, people, financing, product markets, value chains and competitive strategies9.  

Without a relatively large number of potential resource providers and a mechanism to access 

those resource providers, the odds of success diminish dramatically. 

 

Communication 

Communication refers to the systems of information exchange.  Communication includes the 

concept of information sharing, but more specifically addresses the facilitation of sharing, 

including, but not limited to the translation of words and concepts across technical and business 

boundaries, the ability and willingness to have critical and candid dialogue about issues, and a 

culture that supports and encourages debate. 

 

Communication as a success driver is applicable within the project team (in the form of internal 

communication) and between the project team and the networks that support it (external 

communication).  In order to have effective resource allocation planning and prioritization, 

managers must encourage interaction among functional specialists, particularly between 

marketing and technology.  These efforts allow functional specialists to learn from one another’s 

unique perspectives and forge a vivid, commonly held image of the technology applied to 

                                                      
8 The research on the importance of organizations and their cultures on success of innovative projects are based largely on case studies and 

interviews.  Karen Zien and Sheldon Buckler have researched highly innovative companies and identified seven shared principles (Zien 1997).  

Although all the companies share these principles, they each have a unique and context driven implementation of the shared principles.  Zien 

concludes, “Crafting a culture of innovation is a ‘story of connections’ between one person and other employees; between employees and 

external partners; between employees and the organization’s purpose.”  

9 There is a tremendous amount of research on the role of networks and clusters as drivers of technology commercialization including Porter (1998) 

who has published widely on the role of regional industry clusters and Paytas et al (2003) who have recently completed a study for the Economic 

Development Administration that emphasizes the importance of regional industry clusters in building technology-based economies. 
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meet potential market needs10.  The major implication for technology commercialization is that 

the number and quality of communication channels can directly influence the probability of 

success. 

 

                                                      
10 Four recent studies summarized by Bond (2003) support the importance of the interaction between marketing and technology.  This interaction 

improves the output of the innovation process, speeds the improvement of brand quality and allows a firm to respond more quickly to environmental 

changes. 
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THE COMMERCIALIZATION PROCESS ROADMAP 
 

 

 

This section describes the commercialization process that serves as the foundation of the 

analytical framework in the next section.  The section starts with an overview of the technology 

commercialization roadmap and contains a description of the concepts of phases and 

transitions, as well as a system of measurement.  The section then includes a detailed description 

of those activities typically associated with technology commercialization within each phase.  

The phase descriptions address value creation, resource providers, proof generation, transition 

management and metrics to measure progress.    

  

THE TECHNOLOGY COMMERCIALIZATION ROADMAP 
Researchers and practitioners have proposed and use a variety of technology 

commercialization models.  Many of these models focus on a discrete component of the 

commercialization process such as technology development, product development, licensing 

or venture creation.  Less specialized models span the entire process from basic research and 

idea generation to market entry and business growth.  Fortunately, despite the rapid 

proliferation of new models and related nomenclature, we found considerable consistency, 

particularly with regard to the phases of technology commercialization.   

 

We developed the following roadmap, the Technology Commercialization Roadmap, from our 

extensive research into the literature on technology commercialization processes and best 

practices.  We adopted certain terminology, concepts and graphics from the work of Vijay Jolly 

in his 1997 book Commercializing New Technologies: Getting from Mind to Market.   The Jolly 

model addresses the entire continuum of technology commercialization from pre-commercial 

activities through product introduction and improvement.  The Jolly model emphasizes the role 

and importance of transitions (Jolly refers to them as bridges). We augmented Jolly’s model with 

the thinking and research of leading academics and practitioners, and we reference these 

academics and practitioners throughout this report.   

 

The following graphic illustrates our characterization of the Technology Commercialization 

Roadmap in its simplest form.   
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The Roadmap contains five phases. Each phase overlaps with the prior and subsequent phases.  

The phases are Imagining, Incubating, Demonstrating, Market Entry and Growth & Sustainability.  

The overlapping areas of the circles graphically represent the four critical transitions between 

phases.  The concepts of phases and transitions provide a convenient way to segment the 

process into sets of activities with common goals.  The process also includes a measurement 

framework for identifying and applying a system of metrics.  The measurement system is not 

visible in the graphic.  We will discuss each phase, transition and the related measurement 

system in detail later in this section.   

 

The Concepts of Phases and Transitions 

The process organizes commercialization activities into phases and transitions.  The primary 

objective of the activities within a particular phase is proof – specifically, the production of 

information that provides proof acceptable by a resource provider to determine whether to 

invest time, money or other resources in the commercialization effort.  The type of proof varies 

based on the phase of development, the industry, the nature of the project and the resource 

provider.  Proof is always tailored to the needs and wants of the targeted resource providers.   

 

A transition, the movement of a project from one phase to the next, has two components – the 

event itself and the activities that culminated in the event.  The event occurs when resource 

providers provide the investment necessary to perform the activities defined by the next phase 

of the commercialization process.  The activities are part of an ongoing process to leverage 
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proof to attract required resources.   Transition activities begin during the proof generation 

process.  The exact point in time (early or late in the phase) is dependent on nuances of the 

industry, project and resource providers.       

 

Transition activities are most analogous to traditional sales activities and processes.  In sales, 

companies leverage the characteristics, functions and features of their products or services to 

convince a potential buyer (resource provider) to make a purchase.  In transition activities, 

participants leverage proof of technological capability, market potential and related 

information to convince a resource provider to make an investment (purchase) in the form of 

time, money or other required resources.  To accomplish an effective transition, participants 

must clearly understand the targeted resource providers, and more importantly, the proof they 

require as a condition to investment.  Successful commercialization is about successful 

transitions.  As with sales, a larger market measured in terms of the number of potential 

customers (resource providers) dramatically improves the odds of success.  After all, in most sales 

situations, only a small percentage of potential customers choose to buy.  In context of the 

prospect of investing in a technology commercialization opportunity, potential resource 

providers do not have to search for reasons to hold on to their wallets. 

 

A Measurement Framework 

Metrics play two very important roles.  First, they help define the desired outcome of the 

particular project or program.  Second, they provide a mechanism for accountability.  Rather 

than specific metrics (which are unique to individual projects), we propose the application of a 

measurement framework to develop project-specific metrics for short-term and long-term 

project performance evaluation.   

 

The framework consists of three categories of metrics – Level A, Level B, and Level C.   

 

Level A Metrics are direct evidence of project success demonstrated by a transition (resource 

acquisitions).   For the most part, Level A Metrics are objectively determinable and easy to 

measure.  One of the major pitfalls in determining Level A Metrics is looking too far into the future 

of the overall commercialization process – beyond the bounds of the current phase and the 

next transition.  

 

Consider measurements for a Wright Center of Innovation.  Wright Centers are collaborative 

R&D entities that combine research organizations (universities or research institutes) with 
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corporations focused on a specific application area such as fuel cells or regenerative medicine.  

The purpose of a Wright Center is to develop a technology so that a commercial entity will 

incorporate the technology into a product or process and introduce it to the marketplace.  An 

example of Level A Metrics for a Wright Center is: 

 

Level A Metric 

 
• Self-sustaining levels of revenue from licenses and from research funded by public 

and private sources 
• Development of technologies with commercial potential that impact Ohio as 

measured by: 
 A license or sale of technology or 
 A private equity investment to commercialize the technology 

 
 

Level B Metrics are tangible evidence that the project is on the path to achieving Level A 

Metrics.  Level B Metrics are the most challenging to identify.  As with Level A Metrics, Level B 

Metrics also measure an investment by potential resource providers.  Rather than the investment 

that triggers the transition (the Level A Metric), the Level B Metrics measure the level of interest of 

potential resource providers.   A project should satisfy Level B Metrics only with evidence that a 

potential resource provider is seriously considering an investment.  The most obvious evidence of 

a Level B Metric would be a term sheet which details the terms of a proposed investment and 

commits the resource provider to a defined set of diligence activities within a specified period.  

As a rule, investors only issue term sheets after conducting substantial diligence.  Of course, 

potential investors can demonstrate serious interest prior to the issuance of a term sheet.  For a 

corporate resource provider, serious interest might take the form of ongoing meetings with senior 

business development executives or ongoing meetings with management or operating 

personnel who own the P&L that would be affected by the investment.  A serious commitment 

to diligence would also represent a Level B Metric.  Unfortunately, however, these “softer” 

measures of commitment provide the project team with a powerful opportunity for self-delusion.  

“Good meetings”, even with senior executives or investors, are frequently not evidence of 

interest or commitment.  Further, deciding whether a meeting is a “good meeting” is extremely 

subjective, especially in context of the unbridled enthusiasm and optimism of most project 

proponents/champions.  As a result and whenever possible, Level B Metrics should be tied to 

tangible and unambiguous evidence of interest and increasing commitment.   
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An example of Level A and Level  B Metrics for a Wright Center is: 

Level A Metric Level B Metric 
 

• Self-sustaining levels of revenue from 
licenses and from research funded by 
public and private sources 

• Development of technologies with 
commercial potential that impact Ohio 
as measured by: 
– A license or sale of technology 
– A private equity investment to 

commercialize the technology 
 

 

• Research funding from commercial 
sources in the form of collaborations 
as well as contract research. 

• Scientific research funding from 
federal, state and private sources 

 

 

Level C Metrics measure the results and key activities of the short-term operations of the project.  

The successful performance of these activities is important to the success of the 

commercialization initiative, but it does not independently provide validation of progress 

towards the goal of transition or commercial success.  Examples of activities to be measured 

with Level C Metrics include hiring qualified personnel, filing patent applications, preparing 

business plans and conducting certain types of experiments.  The achievement of in-phase 

partnering relationship, the receipt of additional capital to fund in-phase activities or the 

achievement of certain financial milestones could qualify as Level C Metrics.  In the case of 

patent filings or experiments, filing the patent or conducting the experiment would be 

considered activities to be measured by Level C Metrics.  Depending upon the circumstances, 

however, the granting of the patent or the results of the experiment could be considered Level B 

Metrics if, for example, a potential resource provider made the patent grant or the results of the 

experiment a condition to investment.  Level C Metrics simply measure whether the project 

team is performing the types of activities typically associated achieving the results measured 

with Level B or Level A metrics.    

 

An example of Level A, Level B and Level C Metrics for a Wright Center is: 

Level A Metric Level B Metric Level C Metric 
 

• Self-sustaining levels of revenue from 
licenses and from research funded by 
public and private sources 

• Development of technologies with 
commercial potential that impact Ohio as 
measured by: 
– A license or sale of technology 
– A private equity investment to 

commercialize the technology 

 

• Research funding 
from commercial 
sources in the form of 
collaborations as well 
as contract research. 

• Scientific research 
funding from federal, 
state and private 
sources. 

 

• Invention 
reports, patent 
applications 
and patents 
with 
commercially 
valuable 
claims. 
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In the following sections, we describe each phase and transition and include example metrics. 

 

 

IMAGINING THE COMMERCIAL OPPORTUNITY 

 
 

Phase Description -- Imagining 

The Imagining Phase begins when a technological capability and a market need become 

connected.  This phase, and the entire commercialization process, starts when scientific 

knowledge or technical capability is linked in some way to a “job to be done” (Christensen, 

2003) that represents a market need11.  The linkage can start as nothing more than the belief 

that a specific technology can be applied to solve a specific problem12 or that a specific 

market would value a solution that was better, cheaper, easier to use, or more convenient.  

Because of the high degree of technical and market uncertainty, this phase is characterized by 

iteration.  False starts and dead-ends are common.  Given the difficulty of matching technical 

                                                      
11 Most research and business practices support the idea that commercialization does not begin until the establishment of a connection between a 

technology and a market need.  An alternative view is articulated by researchers at Sandia National Labs (Myers 2002), who have characterized a 

three-stage technology development model based on their experience in developing and commercializing new technologies that have the 

potential to change markets.   During the first stage, they develop a technical proof of concept independent of commercial application.  During 

the second stage, they attempt to establish the viability of the technology for at least one potential commercial application.  This second stage is 

analogous to Imagining Phase in our process.  During the third stage, they “cross the chasm” and establish the innovation as the solution of choice 

for the majority of buyers. 

12 A technology in search of a market need is not included in the definition of imagining as the connection between the technology and the need 

has not been made.  For example, a technology that makes a specific material more durable is not a commercial opportunity until the technology 

can be applied to a market opportunity where increased durability of that material is needed and sufficiently valued in the marketplace. 
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capabilities to anticipated or proposed performance specifications (developed on the basis of 

loosely defined market needs), iteration is unavoidable.  The goal is to produce technical and 

business concept proof deemed sufficient by Incubating Phase resource providers.  Not 

surprisingly, the in-phase search for adequate resources is also a significant challenge, especially 

during the Imagining Phase.   

 

Sony is well known for its ability to innovate.  In a speech in 1988, Kozo Ohsone described the 

imagining process as applied at Sony13: 

 

 “We always have an image of how an ideal product would look and perform in our 

minds.  This is not dreaming on our part, but a concrete plan for which exact product 

specifications have been drawn up.  Unfortunately, it is usually impossible for us to begin 

producing this idea version of our product immediately.  Instead, a step-by-step plan 

must be formulated to guide us in reaching our goal.  There are a number of factors 

which determine how quickly this can be accomplished, but the three most important 

ones have always been size, weight and performance.  In order to reduce the size and 

weight of our Walkman without sacrificing quality, we had to develop new integrated 

circuits, batteries, motors, recording heads and transport systems, and to fit everything 

into a case the size of a cassette tape.” 

 

How Value Is Created in the Imagining Phase 

Combining a technological capability and a market need in such a way that it results in the 

identification of a commercial opportunity is the first step in value creation.  Value accumulates 

over time as the project successfully addresses the technical and market issues associated with 

the opportunity.  Value becomes tangible when the resource provider for the next phase 

commits to provide resources, the most reliable evidence of the commercial value arising from 

the connection between technology and need.  Prior to that recognition, the perceived value is 

not tangible and has no verifiable economic worth. 

 

Estimating the upside potential of an opportunity during the Imagining Phase can be very 

difficult, particularly when the opportunity involves a new technology that offers currently 

unavailable capabilities or when the approach to the market (strategy) represents a departure 

                                                      
13 This quote was taken from Jolly 1997 as  referenced in Sony, The Case of the Walkman (Tokyo: Sony’s Innovation Management Series 1, June 1998) 

p. 7. 
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from the way customers are currently served.  Collectively, the uncertainty of the technology, 

people, and market requires the resource providers to make many assumptions in order to place 

a value on the innovation.  The value at this stage is highly speculative.  One researcher 

estimates that it takes 3000 raw ideas (techno-market insights) to produce one successful 

business14.  It is therefore no surprise that validation and resources are hard to come by during 

the Imagining Phase. 

 

Activities in the Imagining Phase 

To attract the resources necessary to fund the proof requirements of the next phase 

(Incubating), the project team must develop a business concept and demonstrate proof of 

principle.   

 

Proof of Principle15 

In general, a proof of principle is the demonstration in a laboratory setting of critical components 

of the technology that enable the core functionality of the commercial application.  During this 

phase, the technical proof does not generally include manufacturability, production costs or 

reliability.   The proof involves the successful application of basic scientific and engineering 

principles to the solution of basic components of a specific problem. 

 

Proof of principle varies significantly depending upon the business sector as shown in these 

examples: 

• In the life sciences, the term ‘‘proof of principle’’ is achieved ‘‘when a compound 

has shown the desired activity in vitro that supports a hypothesis or concept for use of 

compounds” (Branscomb 2000). 

• In software development, the term “proof of principle” has been described as 

“teams work simultaneously on all phases of the problem. The analysis team 

generates requirements. The design team discusses requirements and feeds back 

complexity issues to the requirement team and feeds critical implementation tasks to 

the implementation team. The testing team prepares and develops the testing 

environment based on the requirements… One of the goals of this stage is for the 

                                                      
14 Stevens (1997) estimates that 3000 raw ideas translate into 300 “Ideas Submitted”, 125 “Small Projects”, 9 “Early Stage Developments”, 4 “Major 

Developments”, 1.7 “Launches” and 1 “Success”.   

15 An in-depth discussion of technical risk reduction, including proof of principle, is provided in Branscomb 2003.  
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teams to convince themselves that a solution can be accomplished” (Branscomb 

2000). 

 

Business Case 

The development of a business case during the Imagining Phase is also critically important to 

moving the project forward.  In the Imagining Phase, the business case is the first compelling 

articulation of the commercial concept.  The business case provides the description of the 

market need (the “job to be done”) in sufficient detail to convince Incubating Phase resource 

providers to fund the project.  The business case also provides a guide for subsequent 

technology and product development.  The components of a business case are determined in 

part by the nature of the opportunity, the sector involved and the technology. In general, a 

business case would include the following: 

• A description of the market need or “job to be done” 

• A definition of the target market segments 

• An articulation of the value proposition (the value to be generated from the person 

or entity with the “job to be done”) 

• A description of the current mechanisms for performing the “job to be done”, 

including a brief discussion of existing competitors or substitutes 

• A definition of the structure of the value chain (providers of capabilities necessary to 

make, sell, deliver and support the product or service, including, but not limited to, 

manufacturing, distribution, warehousing, transportation and servicing) 

• An estimate of the cost structure, profit potential and required capital 

 

Unlike a traditional business plan, the business case delivered during the Imagining Phase does 

not include items such as management team, detailed pro-forma financials or detailed 

calculations of required financing.   These and other aspects of the business concept will be left 

to the proof in later phases. 

 

Resource Providers in the Imagining Phase 

The resource providers in the Imagining Phase provide the capabilities, infrastructure and 

funding needed to generate the proof required by the resource providers in the Incubating 

Phase.  The Imagining Phase resource providers are typically “owners”, non-profit institutions or 

public entities.  “Owners” have rights to the inputs or have a claim on the outcome of products 

of the Imagining Phase activities.  Examples of “owners” in the Imagining Phase are corporations, 

universities, research institutes, and/or inventors-entrepreneurs.  Non-profit institutions or public 
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entities include federal, state or foundation programs designed to stimulate innovation or 

achieve other program goals relating to technology commercialization or economic 

development.  Angel investors and venture capitalists rarely provide funding during the 

Imagining Phase. 

 

Not surprisingly, funding for Imagining Phase activities (and for Incubating Phase activities) is 

extremely difficult to find.  The commercial concept is highly speculative and the technology 

has not been tested in context of a commercial application.   Commercial resource providers 

cannot and do not fund Imagining Phase projects since they cannot effectively quantify 

uncertainties and draw conclusions about the full potential value of the innovation (Branscomb 

2002).   This leaves owners, non-profits and public entities (each of whom has other reasons to 

provide funding) to support Imagining Phase activities.   

 

Even in context of owner, non-profit or public funding, the initial funding for Imagining Phase 

activities tends to resemble bootstrapping.    Bootstrapping generally refers to internal funding 

sources.  Projects that reside within private companies typically compete for incremental 

resources from existing research or business development budgets.  Those employees who 

manage these projects and resources allocate discretionary funds to keep projects moving.  

Projects that originate inside universities or research institutions often seek funding from university 

budgets, the federal government or from private corporations who sponsor particular types of 

basic or applied research.  Projects that originate with entrepreneurs and do not have the luxury 

of tapping into an organization’s existing budgets or applying for government grants tap into 

their own personal assets as well as “friends and family.”  In none of these cases is the funding 

abundant or easy to access. 

 

During the last ten years or so, states have begun to fill some of the gap in funding available for 

Imagining and Incubating Phase activities.  Noting the lack of funding, the State of Ohio helped 

form validation funds.  The validation funds are venture funds, generally associated with a public 

entity or research institution.  The validation funds typically fund business concept development, 

the early stages of applied research, legal fees for patent applications and other similar 

activities.  The goal of the validation funds is to provide recipients with the capital to generate 

sufficient proof to attract other funding, public or private.  Validation funds typically limit their 

investments to under $250,000, with an average investment in the range of $50,000 to $150,000.  

Although we found little research to estimate the benefit of this type of funding, we did come 

across a study of a validation fund program in Sweden (Klofsten 1999).  The program invested 
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approximately $3 million USD from 1994 to 1996 in 132 firms.  The investments ranged from $6,000 

to $30,000.  According to the study, the program funding significantly increased the probability 

that the recipient would receive an investment from a third party (possibly akin to a next phase 

resource provider). 

 

It is important to note that not all required resources are cash or cash equivalents.  Especially 

during the Imagining Phase and Incubating Phase, other resources may prove critical.  Expertise 

that provides assistance, validation, new ideas and creative solutions to problems is often a 

critical component of required proof.  Required resources also sometimes take the form of 

specialized facilities for testing or laboratory work. 

 

Transitioning to the Next Phase -- Incubating 

The resource acquisition process (obtaining the resources required to conduct Incubating Phase 

activities) is largely a sales and marketing process.  To carry the analogy a step further, the 

product is the commercial concept/opportunity.  The target market is the set of potential 

resource providers.  Market research takes place when the project team contacts potential 

resource providers to learn their requirements for proof.  Product development is the equivalent 

of the in-phase activities or proof generation.  The compelling product features/functions (those 

the customers value in making a purchase/investment decision) are the fundamental aspects of 

the business concept bolstered by the proof generated by phase activities.  The customer needs 

(“job to be done”) are the unique institutional goals and objectives of the resource providers.  

The sales person is generally a combination of the champion and the current resource 

providers16.   

                                                      
16 The champion and other team members learn about the requirements of the Incubating Phase resource providers and then focus the Imagining 

Phase project to deliver the proof needed to help the Incubating Phase resource provider achieve his or her goals.   In essence, the project 

(including its technology, its commercial opportunity and all its resources and capabilities) is “sold” in the figurative sense into the next phase of 

development.  The Incubating Phase resource providers are “buying” the project into their phase because they see it as a way to achieving their 

goals, whatever those goals may be.  
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The transition activities start early.  Champions contact Incubating Phase resource providers and 

support networks when they believe the value proposition is sufficiently concrete to engage a 

resource provider in a serious discussion.  By “sufficiently concrete”, we mean backed by some 

level of proof that the potential resource provider is likely to find interesting, even if the proof is 

not yet sufficient to merit an investment.  These conversations help the champion to align in-

phase activities with the needs of the next phase resource providers.  As with market research, 

however, these contacts provide some of the best information available regarding 

customer/resource provider needs.  The information is not, however, foolproof.  Market research 

is an inexact science.  Customers/resource providers frequently cannot provide the researcher 

with objective guidance on whether a particular product, set of features or proof will be 

compelling.  Nevertheless, meaningful interaction with potential resource providers generates 

the best available information on their proof requirements.   
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Gaining access to potential resource providers is not always easy.  Access and meaningful 

dialog often hinge on the salesmanship, enthusiasm and evangelical zeal of the champion.  

And, as noted several times, not all required resources are financial.  For example, contact with 

and the active participation by other researchers who can validate the basic technology and 

provide solutions to technical challenges is often a critical aspect of proof.  At the same time, 

however, the champion must convince these non-financial resource providers to devote time 

and energy to the project.  Finally, because the process is anything but objective, the chance of 

a successful transition often depends on the number of quality dialogs the champion can 

develop with potential resource providers.  Any single resource provider can, and often does, 

decide against investment for reasons external to the opportunity and internal to the resource 

provider.   

 

Having established the dialog and identified the desired proof, the transition challenge turns 

back to effective project management.   Iteration between the technology development 

project plan and market needs/business concept is constant in this early stage. Champions 

frequently have to develop new project plans, reallocate resources and change the mix of 

capabilities in order to respond to the proof requirements (Vohora 2004, Jolly 1997). 

 

Leadership is the least tangible of the transition activities, but can determine success or failure.  

Given the constant change in direction, the need for an ongoing sales process, the 

uncertainties of early stage technology development and the changing market and 

competitive factors, effective leadership is often the only thing holding the opportunity 

together17.      

 

Metrics for the Imagining Phase 

The Level A Metric is the acquisition of the resources necessary to engage in Incubating Phase 

activities.   The primary Level B Metrics are tangible evidence that potential resource providers 

are seriously considering an investment.  An example of a Level B Metric would be a term sheet 

from an angel investor or an indication that the project has been named a finalist for a grant or 

other similar award.  Secondarily, some of the proof requirements may also qualify as Level B 

Metrics if the proof causes potential resource providers to increase their commitment of time 

and resources devoted to diligence and related activities.  These secondary metrics are tough 

                                                      
17 Markham (2001, 2002) has researched champions extensively and concluded that projects (particularly early stage projects) with champions are 

critically important to the commercialization process. 
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to measure and present enormous potential create the illusion of progress where no progress is 

occurring.  The Level C Metrics are extremely project specific.  They measure day-to-day activity 

often in context of the tasks or milestones of a project plan.  

 

Phase A Metric B Metric C Metric 
Imagining (Transition 
to Incubating) 

The funding to move 
to the Incubating 
Phase 

Tangible indications of 
interest by potential 
resource providers.  
Possibly, technology 
or business case 
milestones. 

Determined by 
project plan (tasks 
and milestones). 

 

It is important to note that financial measures such as NPV and IRR are not relevant metrics to 

quantify value at during the Imagining phase.  Even pro-forma financials are too speculative to 

provide useful proof.  Financial valuations at this phase tend to be heavily discounted and are 

unlikely to build a positive business case that would be helpful in achieving funding for 

Incubating Phase activities (Loch 2002).  
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INCUBATING TO DEFINE COMMERCIALIZABILITY 

 
 

Phase Description -- Incubating 

Incubating is the phase in which the following first occur: definition of technical and product 

performance specifications; validation of technical capabilities in context of the performance 

specifications; and initial validation of the market opportunity.  The performance specifications 

and validations are “first generation” and will be subject to continuing refinement and validation 

in later phases.  During Incubating, project teams typically focus on developing more refined 

technical and market proofs.  In this phase, the project team applies basic scientific and 

engineering principles to the solution of specific problems.  At the same time, the project team 

begins to validate the marketplace and customer needs by using good market research 

practices.  Other typical activities include prototype development, market research, and alpha 

and beta testing.  Research and development during this phase is “applied”, not “basic”.   

 

An example of this phase is articulated by Rob Kuhling, a partner with ONSET Ventures (Roberts 

2004): 

 

“The basic principle of what we do is to take as much risk out of the equation for as little 

money as possible in as short a period of time as we can.  This means something different 

each time, depending on the business model and the industry.  In medical devices, the 

early risk reduction points are proving that the technology works in animals, proving it 

works in humans, and then demonstrating that it can obtain FDA approval.” 
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Commentators have assigned a number of names to this phase to emphasize the enormous 

challenge inherent in transforming an idea (Imagining Phase) to a first generation product 

(Demonstrating Phase), and, as difficult, acquiring the resources to do so.  The commentators 

use terms such as “Valley of Death” and “Darwinian Sea” to characterize this challenge.  With 

few available resources, intense competition for those resources, the substantial sums often 

needed to fund the journey, and the inefficiency of the marketplace (connecting 

ideas/opportunities to resource providers), the commentators’ characterizations are 

frighteningly accurate.   

 

How Value Is Created in the Incubating Phase 

As Jolly (1997) tells us, “No technology- based idea is intrinsically commercializable.  It has to be 

made so.”   The invention must be validated and shaped into a business plan with potential for 

revenue and profit.  During the Incubating Phase, value creation occurs as the invention goes 

through a rigorous technology development protocol resulting in a working model.  The length 

of time and the resources required are a function of the type of technology, the degree of 

newness of the application, the targeted sector and the experience and expertise of the 

people and organizations attempting to do the work.  Elements of the protocol may include 

proving the technology via a working model, developing a set of relevant applications for the 

technology, subjecting the soundness of the concept to a peer review journal, showing how the 

technology can be manufactured at an appropriate scale and at a reasonable cost, and 

validating that the technology can work with other interfacing technologies, products and/or 

parts (Branscomb 2000).   It should be noted that even after significant laboratory testing and 

validation, assessing the value of the idea during this phase continues to be very subjective as 

the technology is still insulated and protected from marketplace pressures (Branscomb 2000, 

Jolly 1997). 

 

To create value, the project team must prove the viability of the product and maximize its 

expected value before significant time and resources have been allocated.  Resource providers 

focus on the project team’s ability to validate the technology and business case in a timely and 

cost effective manner.  The resource providers often use the validation as a “go/no go” decision 

relative to investment.  Conversely, failure to create sufficient value at this phase is an early 

indicator that the technology is not ready to move forward and that commercialization efforts 

should be abandoned.  Most Incubating Phase projects fail to move forward (Stevens 1997).  
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In certain industries (e.g. pharmaceuticals, medical devices, instruments and controls, etc.), IP 

protection becomes a critical factor in resource acquisition.  Although patents and related IP 

rights provide little evidence of progress towards commercialization, they can dramatically 

impact the magnitude of the commercial opportunity.  The plan to protect the invention using 

patents and/or trade secrets is therefore an important part of value creation in the Incubating 

Phase.  A patent, a freedom to operate opinion or similar events can also have a material 

impact on the project’s ability to attract non-financial resources, such as collaboration by other 

researchers or commercialization partners.  Patent applications also facilitate sharing 

technology and/or prototypes as part of technology or commercial validation.  As Lane (1999) 

notes, “If [the development team] is unwilling to protect or properly disclose [the technology] 

then the [commercialization] process is likely to end.”  

 

Moving beyond Incubating is extremely challenging.  More often than not, Incubating activities 

provide the evidence needed to “pull the plug” and move on.  Unless key metrics are met and 

laboratory value translates to marketplace potential, there is no reason to continue the 

commercialization process.  As with other phases, the only way to establish this value with 

reasonable certainty is the transition.  If the opportunity attracts the necessary resources to 

perform Demonstrating Phase activities, the value has been established.   

 

Activities in the Incubating Phase 

This phase has two specific goals: to reduce the technical risk by demonstrating key 

performance characteristics, at least in the laboratory; and develop a comprehensive business 

plan to better define the business risks and provide a plan for mitigating those risks as the 

product approaches the market. 

 

Reduction to Practice 

Technical risk reduction18 in the Incubating Phase is often referred to as “reduction to practice,” 

and is defined by Branscomb (2000) as: 

 

“Reduction to practice means that a working model of a product has been developed 

in the context of well-defined and unchanging specifications. Product design and 

production processes can be defined that have sufficient ‘‘windows’’ for variability as to 

constitute a reliable product made through a high yield, stable process. In simple English, 

                                                      
18 An in-depth discussion of technical risk reduction, including reduction to practice, is provided Branscomb 2000. 
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the technical risk has been sufficiently reduced when the innovator-entrepreneur can 

say to his managers and investors, ‘‘Yes, I can do that, and do it at a cost and on a 

schedule in which we can all have confidence.’’ 

 

As with the “proof of principle” discussed earlier, the term “reduction to practice” takes on 

sector-specific meaning.  For example, in software, it is referred to as the ‘‘prototype’’ stage (or 

alpha version).  One commentator described the stage as follows: ‘‘The requirements and the 

requirement document are frozen and placed under change-order control. Changes in 

requirements are still allowed but should be very rare… One of the goals of this stage is for the 

team to convince non-team members that the solution can be accomplished.” (Branscomb 

2000). 

 

Business Plan 

During the Incubating Phase, the project team can better define the market risk, and can 

outline a plan for mitigating the risk, but can do little to actually reduce the risk.  The business 

plan is the mechanism the team uses to define the risk and describe mitigation strategies.  The 

Incubating Phase business plan is the first credible attempt to describe in detail the path to 

commercial success.    During this phase, the project team conducts secondary, and in some 

cases, primary research to validate aspects of the market opportunity.  The plan must 

demonstrate good business practice and judgment consistent with the sector and this phase of 

commercialization.   

 

Because of the abundance of quality guides to the preparation of business plans, we chose not 

to provide a “how-to” guide on business plan preparation.  A quality business plan that credibly 

presents the opportunity and the team behind the opportunity is nevertheless a condition to 

transition at all phases of commercialization. 

 

Resource Providers in the Incubating Phase 

Incubating can be extremely resource intensive in terms of both the quantity and diversity of 

required resources.   The high cost of incubating and the high level of technical and market risk 

combine to create what is often referred to as the Early Stage Funding Gap (Brancomb 2000). 

 



   

 

Technology Commercialization Framework              Page 44             

The Early Stage Funding Gap 

This gap starts in the Imagining Phase and extends, in some cases, into the Demonstrating Phase.    

Vohora (2004) describes the funding gap and the overall difficulty of transition (which he calls 

“critical junctures”) as follows: 

 

[W]e suggests that a venture’s inability to overcome each critical juncture arises due to 

three key deficiencies. First, is the scarcity of a particular physical, financial, human or 

technological resource.  Second, is an insufficient level of social capital to enable 

information and resources to be acquired or even accessed through either a partnership 

or alliance relationship with another resource provider.  Finally, inadequacies in the 

internal capabilities required by the venture to employ resources and knowledge 

productively to enhance its performance and value may exist. We further propose that 

although these weaknesses and inadequacies are generic across all critical junctures, 

the nature of the required stocks of resources, social capital and internal capabilities 

differs across each dependent upon the phase of development …. 

 

In essence, Vohora points to the inadequacy of resources (financial, social, physical and 

technological). 

 

Why is there an Early Stage Funding Gap?  The answer lies partly in understanding the difference 

between the goals of research funds and investment funds.  Public and non-profit sources of 

research funding target discovery and invention.  Investment funds target commercialization 

and investment return.  Research funds measure productivity in terms of invention reports, 

patents and scientific insights.  Investment funds measure productivity based on investment 

return.   Neither research funds nor investment funds have as their objective the creation of 

commercial innovations.  This gap in objectives is one of the root causes of the Early Stage 

Funding Gap19. 

 

Early Stage Funding Sources 

The amount and sources of funding available to fill the early stage funding gap is not well 

established in the literature.  A recent NIST (National Institute of Standards and Technology) study 

                                                      
19 According to Sohl (1999), the Early Stage Funding Gap is driven by two other market inefficiencies -- capital and information.  The capital gap is 

nothing more than the demand for high risk capital exceeding the supply (the cost to successfully commercialize a radical innovation is at least 10 

times the cost of the original research).  The information gap is the inefficiency of matching private investors with investment opportunities.  It is a time 

consuming process to match the two resulting in “promising deals being overlooked or prematurely discarded.” 
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estimated the range of funding invested in early stage projects at between $5 and $37 billion as 

of 1998.  The following graphic from the NIST report estimates funding by source.  For the 

purposes of this report, “early stage projects” are the equivalent of Imagining through 

Demonstrating Phase projects.  The NIST study based the lower and upper estimates on 

alternative definitions of early stage technology development activities. 

 

 
 

According to the NIST study, the three largest providers of financial resources for early-stage 

technology development are industry, angels and the Federal government.  Although industry 

appears to be the largest funding source, much of industry’s funding is for internally generated 

opportunities.  Given the size of industry’s investment and the trend in certain industries to shift 

from internal R&D to partnering with third parties to perform basic or applied research, we 

believe industry may become a more important funding source for Incubating Phase activities.  

At this time, however, industry is not likely to be the primary source of capital for early stage 

technology development.   
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By comparison, the Federal government has historically been the primary funding source for 

basic research.  In addition to basic research, the Federal government has a number of 

programs (SBIR, ATP, CRADA, SBTT) in addition to direct R&D contracting that provide funds for 

early stage technology development (Bodde 2004).    

 

The relative surprise in terms of the magnitude of investment for early-stage technology 

development is angel investors.  As noted by commentators, angels do not, as a rule, invest in 

the Imagining Phase.  The technology risk is too high and the business concept too speculative.  

As a result, the impact of angels is felt most during the Incubating and Demonstrating Phases.  As 

a group, angels are predominately affluent, well-educated, middle-aged successful 

entrepreneurs and business owners who tend to invest in the industry in which they made their 

money.  Angels invest for both financial return and personal reasons that include economic 

development, mentoring and diversion (fun).  Many angels become actively involved in their 

investments either directly or through a surrogate angel.  They tend to invest close to home 

defined as a half-day travel time.  They prefer high-growth opportunities.  Angels tend to 

operate independently but frequently participate in loosely joined networks or alliances.  They 

invest patiently with a 5-7 year time horizon (Freear 2002, Sohl 2003).  Angels can, and frequently 

do, serve as a conduit to additional sources of capital (e.g. other angels, industrial investment or 

venture capital). 

 

Angel investment frequently qualifies as “new, smart, meaningful money” since angels bring 

personal involvement and expertise that provides some validation of the commercial concept. 

They also make personal investments that are meaningful in the context of the size of their 

investment portfolio.  Angels have traditionally provided substantially more financing to new 

commercial concepts (Incubating and Demonstrating Phase) than have venture capitalists.  

Sohl (1999) estimates that the current US market of angel investors numbers about 350,000, with 

an annual investment of $30 billion in 50,000 deals, an investment size ranging from $100,000 to 

$2 million with 6-8 investors per deal. 

 

Transitioning to the Next Phase -- Demonstrating 

As with the transition from Imagining to Incubating, the transition from Incubating to 

Demonstrating is fundamentally a sales process conducted by the project champion and fueled 

by the proof generated with Incubating Phase activities.  A project team’s ability to acquire 

these resources, and the mechanisms for such acquisition, are highly context sensitive.  Potential 

resource providers are the source of the required proof.  Typical proof steps include construction 
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of a prototype that performs near commercial specifications, early implementation with 

commercial test partners (alpha testing), and achievement of certain regulatory milestones or 

other steps that appear to reduce and/or define the remaining technical or market risk.  

Demonstrating Phase resource providers have less appetite for technology risk than Incubating 

Phase resource providers.  At the same time, the Demonstrating Phase resource providers have 

a greater appetite for business concept validation (e.g. the size of the market, the alignment of 

the market need and the proposed product, the precise mechanism for executing the business 

strategy etc.).   

 

Combining an increasing need for resources, especially cash, with a relatively high degree of 

risk, this transition is extremely difficult.   As noted with the transition from Imagining to Incubating, 

the project team must understand the market of resource providers.  If the team cannot 

generate a relatively large number of opportunities to connect with targeted resource providers, 

the likelihood of transition is low even if the opportunity is otherwise compelling.  Context-specific 

drivers of success might include: 

• a strong regional network of angel investors with experience in the target industry 

• strong existing relationships with corporate investors 

• a well-established track record of related successes 

• the ability to leverage existing investors or other strong relationships to access new 

resources. 

 

As also noted, the targeted resource providers often focus their investment regionally, so the 

project team’s assessment of potential resource providers should have a local or regional focus. 

 

Metrics for the Incubating Phase 

The Level A Metric is the acquisition of the resources necessary to engage in Demonstrating 

Phase activities.   The primary Level B Metrics are tangible evidence that potential resource 

providers are seriously considering an investment.  An example of a Level B Metric would be a 

term sheet from an angel investor group.  Secondarily, some of the proof requirements may also 

qualify as Level B Metrics if the proof causes potential resource providers to increase their 

commitment of time and resources devoted to diligence and related activities.  Tasks or 

milestones that reduce technical risk, improve the business plan or confirm the alignment of the 

product and the market need may qualify as Level B Metrics.  While tempting to use the 

completion of the business plan as a Level B Metric, the only credible evidence regarding the 

quality of the business plan is the acquisition of resources (the Level A Metric).  These secondary 
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metrics are tough to measure and present enormous potential to create the illusion of progress 

where no progress is occurring.  The Level C Metrics are extremely project specific.  They 

measure day-to-day activity often in context of the tasks or milestones of a project plan.  

 

 

Phase A Metric B Metric C Metric 
Imagining and 
Transition to 
Incubating 

The funding to move 
to the Incubating 
Phase 

Tangible indications of 
interest by potential 
resource providers.  
Possibly, technology 
or business case 
milestones. 

Determined by 
project plan 

Incubating and 
Transition to 
Demonstrating 

The funding to move 
to the Demonstrating 
Phase 

Tangible indications of 
interest by potential 
resource providers (for 
example, a term 
sheet from an Angel 
investor). Possibly 
evidence of a 
“reduction to 
practice”. 

Determined by 
project plan 
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DEMONSTRATING PRODUCTS AND PROCESSES IN COMMERCIAL CONTEXT 

 
 

Phase Description -- Demonstrating 

The Demonstrating Phase, is when the project team generates proof in a more tightly defined 

commercial context.  Specifically, the proof focuses on whether the products and processes are 

consistent with the commercial context.  Typical examples of proof are whether the product 

can be produced at or around a target cost, whether the product can perform to commercial 

specifications, and whether target customers want to buy the product at or around projected 

price points.  In other words, this phase answers questions such as can we build it, does it work 

and will customers buy it?  This phase is one-step short of full market introduction, but it uses 

many of the same resources. 

 

An excellent example of the challenges of the Demonstrating Phase is the story of RCA’s 

Selectavision VideoDisc.   The development program started in 1964 to develop an audio-visual 

player to sell for less than $500 and could run affordable prerecorded programs as had become 

the norm in the audio business.   Market surveys clearly established the need for such a device.  

After pursuing several technologies, RCA settled on the capacitance-grooved disc as the best 

solution.  The product was launched in 1981 (17 years after the program started!) and was 

introduced at $499 with discs priced between $15 and $25 at retail.  The product failed despite 

providing a superior quality picture.  By 1981, the videocassette recorder had been introduced, 

and although inferior in quality, it provided the customer with the option record their own 

programs (Jolly 1997). 
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How Value Is Created in the Demonstrating Phase 

An important characteristic of the Demonstrating Phase is that the focus shifts from the 

technology to the product’s end user (Jolly 1997).  Correspondingly, value creation in this phase 

has a similar focus that includes the following: 

• Satisfaction of customer needs 

• Manufacturability 

• Cost and time to complete development 

• Cost to distribute 

• Performance to commercial specifications 

• Market acceptance (customer purchase and use) 

• Value chain support (manufacturing, distribution, service, etc.) 

 

Value is created when the project team sells “market ready” versions of the product to early 

adopters, charges prices close to those anticipated in the business plan and obtains customer 

feedback deemed compelling by potential resource providers (e.g. why did they buy, what else 

did they consider, is it meeting the need, would they buy again, etc.).  The project team must 

also make substantial progress in defining and generating commitment from necessary 

participants in the value chain.  As always, context dictates the specific nature of the proof 

outlined above. 

 

Activities in the Demonstrating Phase 

In this phase, the project team/business must generate proof relative to the foundational 

assumptions in the business plan.  The team must produce a market ready product for a cost at 

or near target assumptions (or have a credible plan to achieve these costs at scale production).  

The product must perform in accordance with design specifications20.  The project team must 

generate evidence that the targeted customers (those identified in the business plan) will pay at 

or near anticipated prices for the product.  The project team must also generate evidence of 

the potential for increasing sales.  The resource providers will also expect the project team to be 

able to credibly characterize competitors and substitutes.  In sum, the market acceptance goals 

include successful user testing under real conditions, commitment from the distribution channels 

to support introduction, and initial product sales at prices that represent a viable gross margin 

                                                      
20 A major area of activity in the Demonstrating Phase is product design and development.  Robert Cooper and others have thoroughly researched 

the new product development process for which there is considerable documentation on best practices in the literature (Cooper 2001, 2002, 2003). 
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under reasonable volume assumptions. 

 

Resource Providers in the Demonstrating Phase 

This mix of target resource providers (those who can provide resources to perform Market Entry 

Phase activities) now includes corporations, angel investors and venture capitalists.  Although 

the project team must devote a great deal of attention to the acquisition of financial resources, 

the team must also gain the commitment of value chain partners (e.g., product design firms, 

development experts, marketing firms, manufacturers, distributors and others).  During this phase, 

the focus begins to shift.  Formerly, the resource providers and project team devoted a majority 

of their attention to the question of whether the technology worked and performed to 

specification.  The focus now shifts to the question of whether the business model works.  The 

involvement of value chain partners on terms that enable the project to generate anticipated 

margins is a critical point of proof.  Without this proof, resource acquisition is unlikely. 

 

Transitioning to the Next Phase -- Market Entry 

This transition involves leveraging the proof generated during the Demonstration Phase to 

acquire the capital, expertise and other resources necessary to fund proof generation during 

the Market Entry Phase.  As noted, resource providers look to the Demonstration Phase to 

generate proof through market activities.  Relevant proof includes items such as actual sales at 

prices that represent a viable level of gross margin, customer endorsement of the value of the 

product or service as compared to current alternatives, and external indicators of market size.  

In most industries, the Market Entry Phase resource providers will not assume significant technical 

risk and will require tangible evidence regarding the market opportunity.  Context, as always, is 

important.  Although these resource providers are not as geographically constrained as the 

resource providers in prior phases, geography is still a significant factor.  The number of venture 

capitalists or strategic investors located in the region is frequently a driver or inhibitor of success.  

At a minimum, success depends on the ability of the participants to gain credible access to 

resource providers.  If the participants lack a direct relationship with resource providers and 

cannot find a credible entrée to the resource providers, the odds of success decrease 

dramatically.   

 

The sales analogy is particularly applicable in connection with this transition.  The business plan is 

the sales document.  The business plan should directly address the proof outlined above.  While 

the proof requirements often vary by resource provider, the proof required by the Market Entry 

resource providers is fairly uniform.  Their focus is on the magnitude of the business opportunity.  
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They act on the basis of tangible evidence of product performance, market acceptance, 

customer recommendations and other early indicators of success.  

 

Despite the increasing levels of business proof, the competition for resources is intense.  

Corporate investors and venture capitalists often sort through hundreds or even thousands of 

business plans before making an investment.  Venture capitalists are notoriously particular in 

making an investment decision.   A fact deemed compelling by one VC can be, and often is a 

deal killer from the perspective of another.  The project team/business should not make the 

mistake of assuming the investment process is objective.  People make the decisions.  People 

have biases and frequently make decisions based on these biases.  Demonstration Phase 

opportunities still include enormous risk.  Potential investors do not have to search for reasons not 

to invest.  As a result, the project team/business must again focus on its ability to present the 

opportunity to a relatively large number of qualified resource providers.  In the absence of a 

large number of credible introductions to qualified resource providers, the likelihood of success is 

low.   

 

Corporate investors present the challenges described above and two additional challenges.  

First, the opportunity must compete against internally generated projects and opportunities.  The 

champions of these internal projects are known to the decision makers.   For this and other 

reasons, corporations frequently assign a higher level of certainty to the projected results/returns 

to be generated by these internal projects.  Second, the corporate investors will pay special 

attention to whether the opportunity fits with the corporation’s strategic direction.  Corporate 

investors commonly decline to invest in otherwise attractive opportunities because of a lack of 

perceived alignment with strategic direction.  As with the VCs, the only way to mitigate this risk is 

to approach a relatively large number of corporations.  If the region lacks a concentration of 

corporations with an interest in the industry targeted by the opportunity, the likelihood of success 

decreases (Paytas 2004). 

 

Metrics for the Demonstrating Phase 

The Level A Metric is the acquisition of the resources necessary to engage in Market Entry Phase 

activities.   The primary Level B Metrics are tangible evidence that potential resource providers 

are seriously considering an investment.  An example of a Level B Metric would be a term sheet 

from venture capitalist or corporate investor.  Secondarily, some of the proof requirements may 

also qualify as Level B Metrics if the proof causes potential resource providers to increase their 

commitment of time and resources devoted to diligence and related activities.  Tasks or 
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milestones that confirm customer acceptance, evidence sales momentum, establish 

manufacturability at target costs or other similar proof steps may qualify as Level B Metrics.  While 

tempting to use these criteria for Level B Metrics, the only credible evidence regarding the 

probative nature of these factors is the acquisition of resources (the Level A Metric).  Sometimes, 

the level of diligence or interaction can considered a Level B Metric, since, as noted, VCs 

generally do not engage in discussion or diligence with the vast majority of companies that 

submit business plans.  As noted, however, these secondary metrics are tough to measure and 

present enormous potential to create the illusion of progress where no progress is occurring.  The 

Level C Metrics are extremely project specific.  They measure day-to-day activity often in 

context of the tasks or milestones of a project plan.  The Level C Metrics during the 

Demonstration Phase include project plan tasks, but they can also include the achievement of 

interim business milestones. 

 

Phase A Metric B Metric C Metric 
Imagining and 
Transition to 
Incubating 

The funding to move 
to the Incubating 
Phase 

Tangible indications of 
interest by potential 
resource providers.  
Possibly, technology 
or business case 
milestones. 

Determined by 
project plan 

Incubating and 
Transition to 
Demonstrating 

The funding to move 
to the Demonstrating 
Phase 

Tangible indications of 
interest by potential 
resource providers (for 
example, a term 
sheet from an Angel 
investor). Possibly 
evidence of a 
“reduction to 
practice”. 

Determined by 
project plan 

Demonstrating and 
Transition to Market 
Entry 

The funding to move 
to the Market Entry 
Phase 

Tangible indications of 
interest by potential 
resource providers (for 
example, a term 
sheet from an VC or a 
marketing and 
distribution 
agreement with a 
corporate partner) 

Determined by 
project plan 
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MARKET ENTRY TO PROVE COMMERCIAL VIABILITY 

 
 

Phase Description – Market Entry 

Market Entry is the phase during which participants develop and execute a market entry 

strategy that establishes the market and financial viability of the product or business.  In this 

phase, the project team/business uses resources to scale production, service, distribution and 

marketing.  This phase generates the proof required to validate the viability of the business 

opportunity driven by the product.  The objective is to generate positive business metrics (e.g. 

growth, profits, cash flow, etc.).   With these positive metrics, the project team/business 

generates two possible scenarios relating to resource acquisition.  In the first scenario, as in prior 

phases, the resource provider funds the activities in the next phase – Growth & Sustainability.  In 

the second scenario, the resource provider funds a profitable exit (profitability to be measured 

from the perspective of existing equity holders), usually in the form of an acquisition.   As with 

other phases, the proof is specific to targeted resource providers.    

 

How Value Is Created in the Market Entry Phase 

The primary distinction in proof between an opportunity that attracts the resources necessary to 

engage in Growth & Sustainability Phase activities and one that is more suited to resources in 

context of a profitable exit is whether the product/technology can fuel a wide variety of new 

and profitable business opportunities.  If so, the opportunity may attract the resources necessary 

to transition to the Growth & Sustainability Phase.  If the opportunity is growing and profitable, 
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but the technology does not fuel a wide variety of new and profitable business opportunities, 

then an acquisition/profitable exit is the most likely result.    

 

Activities in the Market Entry Phase 

As noted, proof in the Market Entry Phase consists primarily of generating those business metrics 

that confirm the viability of the business.  Specifically, the team must demonstrate the ability to 

scale production within tightly controlled cost parameters, generate predictable and increasing 

sales, handle customer service and generate the standard list of business metrics traditionally 

used to determine whether or not a business is at least viable, or at most, the core of a high 

growth, diversified opportunity.   

 

Resource Providers in the Market Entry Phase 

The list of resource providers that invest in the performance of  Growth & Sustainability Phase 

activities are venture capitalists, banks, strategic buyers/acquirers, the public financial market 

(an IPO) and the market itself (through increasing sales leading to revenues, profits and cash 

flow).  While venture capitalists or other private equity funds sometimes fund acquisitions, the 

primary resource provider for a profitable exit is a strategic buyer/acquirer in the form of an 

existing company. 

 

Transitioning to the Next Phase -- Growth & Sustainability (or to a Profitable Exit) 

The transition to Growth & Sustainability involves leveraging the proof generated during the 

Market Entry Phase to: 

• Acquire the financial commitments and contractual agreements from essential 

members of the value chain to expand distribution;  

• Reduce manufacturing costs;  

• Provide the level of service and support needed for revenue and margin growth to 

achieve the financial returns required for long term viability of the business; and 

• Confirm that the underlying product or technology can serve as the platform for a 

large number of related products and services.     

 

This transition is almost solely dependent on the financial success of the Market Entry activities.  

Companies may achieve financial success for all stakeholders in the Market Entry Phase, but 

never transition to a self-sustaining organization.   If the company meets all of the criteria listed 

above except for the last one, the company can still generate an attractive return for all 

shareholders, but it must look to an exit in the form of a sale or merger.  As noted, these mergers, 
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if timed properly, can generate positive returns for all stakeholders.  Few companies ever 

achieve sustainability measured in terms of increasing growth and profitability over a relatively 

long time period (a decade or more). 

 

In both cases, the company must initiate the equivalent of a sales process to attract the 

targeted resource providers.  In the case of transitioning to the Growth & Sustainability Phase, 

the company will leverage existing financial performance and assets to attract the necessary 

funding.  In some cases, the financial performance of the company will speak for itself – as in 

negotiating with the bank for a line of credit or asset-backed loan.  If, however, the company 

desires a venture capital investment, the company will have to pursue a sales cycle similar to 

that described in connection with the prior transition, with one major difference.  Since the proof 

of technical and business viability is now primarily generated by the market, the risk is reduced.  

As a result, the market for resource providers (venture capitalists) will not be as geographically 

constrained as in prior phases. 

 

Metrics for the Market Entry Phase 

The Level A Metric is the acquisition of the resources necessary to engage in Growth & 

Sustainability Phase activities or to consummate a profitable exit.   The primary Level B Metrics 

are tangible evidence that potential resource providers are seriously considering an investment.  

In addition, however, a Level B Metric at this advanced stage of commercialization could be 

standard metrics of financial performance since resource providers now begin to look at 

financial performance as a primary factor in making an investment.  If, however, the objective is 

a sale of the company, then the primary Level B Metric would be a term sheet.  The Level C 

Metrics are again company specific.  They measure day-to-day activity often in context of the 

tasks or milestones of a project plan.  At this phase, however, interim financial metrics or other 

company specific tasks associated with ramping up production, accelerating sales, improving 

service or other similar activities might qualify.  The strategic objectives are to enhance the 

competitiveness of the product through product improvements, line extensions, and new 

distribution channels to position the product for continued growth and to take full advantage of 

the opportunity.   
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Phase A Metric B Metric C Metric 
Imagining and 
Transition to 
Incubating 

The funding to move 
to the Incubating 
Phase 

Tangible indications of 
interest by potential 
resource providers.  
Possibly, technology 
or business case 
milestones. 

Determined by 
project plan 

Incubating and 
Transition to 
Demonstrating 

The funding to move 
to the Demonstrating 
Phase 

Tangible indications of 
interest by potential 
resource providers (for 
example, a term 
sheet from an Angel 
investor). Possibly 
evidence of a 
“reduction to 
practice”. 

Determined by 
project plan 

Demonstrating and 
Transition to Market 
Entry 

The funding to move 
to the Market Entry 
Phase 

Tangible indications of 
interest by potential 
resource providers (for 
example, a term 
sheet from an VC or a 
marketing and 
distribution 
agreement with a 
corporate partner) 

Determined by 
project plan 

Market Entry and 
Transition to Growth & 
Sustainability 

The funding to move 
to the Growth & 
Sustainability Phase 

Tangible indications of 
interest by potential 
resource providers (for 
example, a term 
sheet from an VC, a 
loan from a 
commercial bank, the 
acquisition of the 
product by a 
competitor or partner) 

Determined by 
project plan 
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GROWTH & SUSTAINABILITY TO GENERATE FINANCIAL RETURNS 

 
 

Phase Description – Growth & Sustainability 

Growth & Sustainability is the phase characterized by executing on a comprehensive business 

plan to increase market share and/or total revenue and profit in context of a self-sustaining 

business.  The objectives, value creation mechanisms and resource providers are those typically 

associated with a thriving business seeking to identify opportunities for growth and increased 

profitability.  While the challenges are substantial, a detailed discussion of this phase is beyond 

the scope of this report. 
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ANALYTICAL FRAMEWORK 
 

 

 

INTRODUCTION TO THE ANALYTICAL FRAMEWORK 
The first section of this report (Background) provides information important to understanding the 

process of technology commercialization and addresses the link between innovation and value, 

the fundamentals of technology commercialization, and the success drivers.  The second 

section (The Commercialization Process Roadmap) provides a detailed description of the 

Phases, Transitions and Measurements of the technology commercialization process.  This section 

(Analytical Framework) builds on the prior sections and provides a six step process to assist the 

user in developing a plan to move to the next phase of commercialization. 

 

The Framework focuses on the issues that affect the transition from one phase of 

commercialization to another.   The current literature lacks a coherent description of the 

transition process, yet transition activities are critical (and sometimes determinative) in moving 

projects towards the market.  Successful commercialization is about successful transitions, and 

this analytical framework focuses on the mechanism of successful transitions.21 

 

HOW TO USE THE FRAMEWORK 
The Frameworks consists of the following six steps: 

Step 1 Identifying the appropriate phase of commercialization. 

Step 2 Identify the resource providers required to fund the next phase of commercialization 
activities. 

Step 3 Determine the proof required by targeted resource providers. 

Step 4 Identify the contextual factors that are likely to have a material impact on the 
chances of resource acquisition. 

Step 5 Determine the appropriate measures of success. 

Step 6 Develop a plan to produce the proof and pursue the transition. 

 

                                                      
21 The creation of a credible business plan is a vital step in the commercialization process.  This framework does not attempt to replicate or add to 

the existing body of knowledge and practices for the development of a business plan.  We assume that the project team possesses or can access 

the expertise and experience to perform the various forms of analysis required to develop a project plan and a business plan appropriate to the 

phase and the needs of the phase-specific resource providers.  
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Step 1 – Identifying the Phase 

To determine the location of the project within the technology commercialization process, 

participants must first analyze the current state of proof.   As explained in Section 2 (The 

Commercialization Process Roadmap), proof fits into two distinct categories – 

technology/product development and commercial concept development.  Generally 

speaking, the least developed category of proof dictates the phase.  In other words, if the 

business plan appears to be more advanced in its proof (relative to resource provider 

requirements) than the technology, then the technology dictates the phase.  The stage or status 

of technology development and commercial concept development are strong indicators of the 

degree of progress towards commercialization, recognizing that a precise determination is not 

always possible.    

 

Especially in the earlier phases, the precise status of proof is difficult to define.  Another clue 

regarding the project’s location within the technology commercialization process is the identity 

of those resource providers who have provided the majority of project funding to date.  For 

example, if the participants believe they are in the Market Entry Phase, but the project has yet to 

attract private capital from venture capitalists or industry, the participants should consider 

whether the transition from the Demonstration phase to the Market Entry phase has actually 

occurred.   

 

Technology Development 

The following chart provides some general guidance regarding the types of technology proof 

associated with the activities in the individual phases: 

 

Phase Technology Proof 

Imagining Proof of Principle 

Incubating Reduction to Practice 

Demonstrating Commercial Product 

Market Entry NA 

Growth NA 

 

In attempting to determine whether the project has generated the types of proof listed in the 

table above, the project team may find it useful to consider the following.  First, during the earlier 

phases (Imagining and Incubating), a substantial portion of the proof, testing and validation is 

internal.  By internal, we mean that project team members or existing partners/resource 
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providers generate a great deal of the development work, testing and feedback.  As the 

technology moves through the commercialization process, the proof, testing and validation 

takes on an external focus.  Specifically, potential customers become the source of the proof 

and validation.  The location of the testing moves from the lab and controlled environments to 

customer sites.   

 

The following questions are characteristic of Imagining Phase technology development: 

• Is the science understood? 

• How and why does the technology work? 

• Has the technology achieved laboratory proof of principle? 

• Is there a reasonable likelihood of achieving reduction to practice? 

• If embedded in the product concept, is the technology reliable?  

• Is the innovation free to operate within its targeted markets or is it constrained by existing 

patents or other forms of intellectual property?  

• Are there dominant patents that impact this technology? 

• What is the plan to protect this technology and what is the status of those actions? 

 

The following questions are characteristic of Incubating Phase technology development: 

• Does the project team understand the technology well enough to adapt it to market 

needs? 

• Has the project team completed the patent and literature search and do they have 

freedom to operate? 

• Has the project team secured adequate protection for the technology and related 

applications to allow for market introduction?  

• Has the project team reduced the technology to practice in the form of a working 

model based on well-defined and unchanging specifications? 

• Has the project team developed product design and production processes that would 

appear to support the manufacture of a reliable product?  

 

The following questions are characteristic of Demonstrating Phase technology development: 

• Have the target technical product specifications been determined?  

• Is there a well-defined stage gate process in place to support the management of the 

design and development process? 

• Is the technology, as embedded in the commercial product, reliable? 
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• Has the project team incorporated feedback from lead users22 into the design? 

• Has the project team addressed system integration issues?  

• Has the project team identified all necessary design and manufacturing processes 

required to support market entry? 

• Has a pilot run demonstrated functionality consistent with the product concept 

definition? 

• Are the facilities adequate for near-term production? 

 

These lists are representative of the types of questions that the project team should ask and 

answer at the particular phases of development.   For additional guidance on the phase of 

technology commercialization, refer to Section 2 (The Commercialization Process Roadmap). 

 

Commercial Concept Development 

The following chart provides some general guidance regarding the types of commercial 

concept proof associated with the activities in the individual phases: 

 

Phase Commercial Concept Proof 

Imagining Business Case 

Incubating Business Plan 

Demonstrating Market Entry Plan 

Market Entry Growth Plan 

Growth NA 

 

In the earlier phases, most of the evidence or validation of the business case is indirect.23  Solid 

business principles, secondary market research, logic, analogies and similar information form the 

foundation for the business case.  As the project proceeds to later phases, market feedback 

begins to provide the validation of the business case.  Potential and current customers become 

the source of the feedback. 

 

                                                      
22 The term “Lead users” is not well defined in the literature.  It can refer to those customers who are the initial purchasers of new technology called 

“innovators” by Moore in his book Crossing the Chasm: Marketing and Selling High-tech Products to Mainstream Customers, or lead users can be 

customers who due to their size and market position can set the commercial direction for the product such as a system integrator, a marketing firm 

with large share or a distributor who can drive product selection at the end user level.  Either way, the role of the lead user is to provide reliable input 

on the specifications, functionality, features and packaging of the product to ensure successful market entry. 

23 Sustaining innovations (incremental improvement in the performance of existing products) may represent an exception to this generalization.  
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In addition to the information contained in Section 2 (The Commercialization Process Roadmap), 

the following questions are representative of each of the indicated phases.  The following 

questions are characteristic of an Imagining Phase business concept development: 

• Has the project team clearly linked a technology to a “job to be done”?  

• Has the project team identified competitive alternatives to the use of the technology to 

perform the “job”? 24 

• Has the project team identified targeted market segments?  

• Has the project team identified unique and differentiated benefits that are likely to be 

valued by targeted customers? 

• Can the project team articulate a value proposition for the product? 

• Does the project team possess a general understanding of the required value chain 

relating to the product?  

• Can the project team estimate the cost structure and potential profit potential?  

 

The following questions are characteristic of an Incubating Phase business concept model 

(business plan): 

• Has the project team clearly articulated the product concept in sufficient detail to 

enable product design and development processes to begin? 

• Has the project team characterized the market for this product through industry 

acceptable market research techniques? 

• Is the opportunity large enough, growing fast enough and profitable enough to support 

the anticipated investment? 

• Has the project team identified the value chain and defined a credible mechanism to 

obtain required relationships with value chain participants?  

• Has the project team prepared a comprehensive business plan?   

• Has the project team submitted the business plan to potential resource providers or other 

third party reviewers for feedback? 

 

The following questions are characteristic of a Demonstrating Phase business concept (market 

entry plan): 

                                                      
24 Ulwick has identified three distinct types of inputs that are fundamental to the innovative process and its successful execution: determine the jobs 

the customers is trying to get done; the outcomes the customer is trying to achieve when performing these jobs in a variety of circumstances; and 

the constraints that stand in the way of the adoption of a new product or service (Ulwick 2004). 
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• Has the project team characterized the market for the product through industry 

acceptable market research techniques and can the team quantify the opportunity in 

terms of growth and profitability potential?   

• Does the project team possess a credible plan for obtaining the participation of critical 

value chain members? 

• Have early customers provided credible and positive feedback relating to the 

functionality and value of the product? 

• Has the project team begun to generate sales to target customers at or near projected 

prices? 

• Can the project team clearly articulate the sales/distribution strategy, and has the 

project team begun to generate tangible evidence that the strategy will be effective? 

• Is the product ready for general release, determined in terms of performance 

characteristics, reliability, manufacturability, service and related criteria? 

 

If the analysis of technology/product and commercial concept is inconclusive, the project team 

can then refer to the status of the project relative to the major milestones in the project plan for 

additional guidance.  Performance against milestones may provide insight into the degree of 

development of both technology/product and commercial concept, but should not be a 

starting point because of serious questions regarding the use of an internal plan as a proxy for 

validation of commercialization progress.    

 

On a final note, the foregoing analysis lacks specific guidance regarding the Market Entry and 

Growth Phases.  As noted throughout this report, success during these phases depends more on 

traditional business metrics25 than on the principles outlines in this report.  As a result, we chose to 

omit a detailed analysis of these latter phases. 

 

Step 2 – Identifying Potential Resource Providers 

Given the project’s current location in the technology commercialization process, the project 

team must then identify the resource providers who are most likely to fund the next phase.  The 

table of Resource Providers by Phase of Commercialization lists those resource providers typically 

associated with funding the activities within each Phase. 

   

                                                      
25 Traditional business metrics are the financial and operating measuring that on-going 
businesses use to measure performance. 
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Resource Providers by Phase of Commercialization 

Commercialization Phase Resource Providers 
Imagining • Owners/Founders 

• Corporations 
• Public and non-profit research programs many of which 

receive funding from the Federal government (e.g. 
foundations and universities).   

Incubating • Corporations 
• Angel investors 
• Federal programs 
• Venture capitalists, universities and state governments 

provide funding for Incubating to a much smaller degree. 
Demonstrating • Corporations 

• Angel investors 
• Venture capitalists 

Market Entry • Corporations 
• Venture capitalists 
• Angel investors 

Growth • Corporations 
• Venture capital 
• Commercial lenders 
• Public markets 

 

While the table provides a useful starting point in the identification of potential resource 

providers for the project, the project team should ask the following questions to qualify the list 

and determine whether the project team can reasonably secure access to such providers:  

• What type of resource provider (angel, venture capitalist, company, etc.) has the project 

team identified as the best fit for the project or most receptive to projects of this type? 

• What is the rationale for the identification of the targeted resource providers? 

• Has the project team been able to validate the rationale through multiple conversations 

or meetings with intermediaries or others knowledgeable in resource acquisition? 

• After listing the targeted providers, the project team should attempt to evaluate its 

access to resource providers with questions such as: 

– Does the region possess a substantial number of the targeted resource providers? 

– Do the regionally based targeted resource providers know the technology, product 

or market? 

– Do the regionally based target resource providers have a history of investing in similar 

opportunities at a comparable stage of commercialization? 

– Does the project team have a direct connection with the resource providers (i.e. a 

credible entrée)?   

– Does the project team have indirect connections to the resource providers through 

other relationships?   
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The purpose of these questions is three-fold.   First, the questions help the project team 

understand the most likely sources of resources.  Second, the questions help the project team 

determine whether the market of potential resource providers (generally geographically 

constrained, especially in the earlier phases and usually constrained by experience and track 

record within a narrow set of industries) is large enough to ensure a reasonable number of 

opportunities to obtain resources.  Third, the questions help the project team determine whether 

it will be able to secure a credible entrée to a significant portion of the targeted resource 

providers.  Simply put, the existence at a national or global level of a large number of potential 

resource providers is not helpful to the project if the region lacks an abundance of those 

providers and the project team has little ability to access those providers. 

 

 
 

Step 3 – Determine the Proof Requirements  

The ultimate decision on proof requirements to support a project is made by the resource 

provider (the investor).  Most resource providers can articulate in detail the criteria they 

generally apply to determine whether a particular investment fits within the scope of their 

investment parameters.  These articulations usually include factors such as company size and 

stage of financial development (e.g. pre-revenue, post-revenue, pre-profitability, post-

profitability, etc.)  Other typical factors speak to targeted industries, degree of technology risk, 

completeness of management team, and geographic preferences, among others.  To the 

project team, these factors are useful, but are merely a starting point.  These factors represent 

the first level filter the resource provider applies to potential investments but they do not speak to 

the specific proof the resource provider will deem persuasive in making an investment decision.   

 

The specific proof emerges from the interaction between the resource provider and the project 

team.  If the project team/champion manages to make it through the first level filters and 

captures the interest of the resource provider, a dialog begins.  The resource provider will 

Angel Investors: 

An excellent example of the fit between projects and resource providers is the profile of 

angel investors.  Angels have a well-documented limitation of investing in industries 

and/or technologies with which they have had prior success and experience. They also 

tend to invest in deals that are within a one-half day travel radius and often look for 

opportunities to interact with the company on a regular basis. 
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conduct an analysis of the project, typically evaluating the technology, the product, the 

market, the people, the competition, the financing and the financial projections to determine 

whether to make an investment.  In many cases, the resource provider identifies gaps in the plan 

that require additional proof.  These gaps are the origin of the proof requirements that stand 

between the project team and an investment.   

 

Of course, those who haves been through the process have experienced that the interaction 

and analysis is less than scientific.  First impressions, emotions, experience, competition for the 

resource provider’s resources (and time) and a host of intangible factors often play an important 

role in the investment decision.  Since the project team cannot control these external and 

subjective factors, the project team must adopt a strategy to mitigate the uncertainty that they 

introduce.  The first step in this strategy is a simple numbers game.  The project team must do 

whatever it can to ensure contact, feedback and interaction with as many resource providers 

as possible.  The second step is more straightforward.  The project team must consider the proof 

requested by the potential resource provider, determine if the proof is attainable and then 

attempt to build and manage a relationship with the resource provider that leads to an 

investment.  This relationship building is the sales process referred to throughout this report in 

connection with transition activities. 

 

One of the many challenges for the project team or champion is the selection of the point in 

time to initiate contact with potential resource providers.   The champion should initiate 

communication early enough to provide useful feedback to the project team to ensure the 

commitment of scarce resources.  However, initiating contact too early has the potential to 

undermine the credibility of the opportunity since the opportunity at that time may fall too far 

outside the resource provider’s filters.  To manage this challenge, the project team may wish to 

consider consultation with intermediary organizations (public or private).  Consultants, publicly 

funded business assistance organizations, attorneys, accountants and others often act as filters 

or proxies for resource providers.  These organizations and individuals can often bridge the gap 

and provide relatively precise guidance regarding proof requirements.   

 

Step 4 – Identify Contextual Factors 

In Step 4, the project team’s focus shifts from the technology and commercial concept to an 

assessment of the market of resource providers who might be willing to invest in the project.   

More specifically, the project team must evaluate the unique obstacles it faces and the 

advantages it possesses to obtain the resources required to transition to the next phase.  Despite 
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a compelling commercial concept based on validated technology, a host of other factors, both 

external and internal, may present insurmountable challenges to securing desired resources.    

 

The purpose of this context analysis is to provide the foundation of the resource acquisition 

strategy and plan that drives the transition activities.  As noted throughout this report, transition 

activities are fundamentally a sales process.  The project is the product, the resource providers 

make up the market, and the solicitation and communication with potential resource providers 

is the sales and distribution process. We organized the context analysis into four sections: 

product, market, sales and distribution, and competition.  To illustrate this context analysis, we 

use a hypothetical example of a project with technology to produce fuel cell batteries for cell 

phones. 

 

Product 

For the most part, the project stands on its own.  The technology and related commercial 

concept possess a defined set of attributes relative to competitive technologies within the same 

industry.  Of course, in the market for resources the project also competes with technologies and 

commercial concepts in completely different industries.  For directly competitive opportunities, 

the project team must attempt to understand as completely as possible existing technologies as 

well as other projects targeting the development of competitive solutions.  The project team 

cannot change the competitive environment, but it can attempt to position the opportunity as 

well as possible.  Knowledge of direct competition is critical to this positioning.  For purposes of 

our analysis, competition is the relevant contextual factor. 

 
 

Market 

The “market” in this case is the universe of resource providers who typically invest in projects like 

this one.  The market changes over time and is a function of geography, sector, and the phase 

of commercialization.  For example, angel investors typically limit their investing to a locality or 

Example – The Product 

The product is a fuel cell power source for devices such as cell phones, PDAs and 

laptops.  As currently contemplated, the application for cell phones must provide 20 

hours of talk time and 100 hours of standby time before requiring a recharge.  The 

project currently has a functioning prototype and a comprehensive business plan 

supported by primary market research. 
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region that they can reach with less than one-half day of travel.  Angels tend to focus on 

industries in which they have prior experience and they work with projects that are in the 

Incubating and Demonstrating Phases.   Venture capitalists generally will travel further than 

angels will, but they frequently have self-determined geographic limitations.  Most venture 

capitalists focus on a limited set of industries, and they invest primarily in the Market Entry and 

Growth Phases, although early and seed stage venture capitalists sometimes invest in 

Demonstrating Phase activities.26  Federal agencies that fund research operate on a national 

basis but largely focus on R&D of interest to their agencies.  The federal government is one of the 

larger providers of funding to Imagining and Incubating Phase activities.  Federal research 

programs tend to be more focused on research than commercialization.  In contrast, federal 

contract research tends to focus on technology applications that meet unique program needs 

(e.g. energy, defense, environment, etc.) and may have commercial application, usually with 

modification. 

 

The primary questions in measuring contextual factors that affect the size and availability of the 

resource provider market are: 

• If the targeted resource providers are geographically constrained, how many targeted 

resource providers exist in the project team’s region? 

• Of the targeted resource providers who meet the geographic constraint, how many, if 

any, focus on or have a track record of investing in the project team’s industry? 

• Can the project team and/or champion gain access to these resource providers by 

virtue of a direct relationship, indirect relationship, reputation or other link? 

• Is the amount of desired resources consistent with the historical size of investments by the 

targeted resource providers? 

 

With intense competition for resources and the enormous impact of subjective factors on 

resource decisions, the odds of success with any single resource provider are low.  The only way 

to mitigate this risk is to gain access to a relatively large number of resource providers.  If the 

targeted group of potential resource providers is small in number, the project team may face an 

insurmountable hurdle, even with a relatively compelling technology and commercial concept.  

As noted many times, a resource provider does not have to look hard to find a credible reason 

to not invest.  This is true for providers of financial resources as well as other needed resources, 

including, but not limited to resources such as expertise and specialized facilities. 
                                                      
26 Early and seed stage venture capitalists often display similar characteristics to angel investors 
in terms of geographic focus. 
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Sales & Distribution Channels 

The “Sales & Distribution Channels” refer to whether or not the project team/champion can 

efficiently and credibly tap into the market of resource providers described in the “market” 

section immediately above.  In other words, does the project team have access to resource 

providers or networks of resource providers either directly or through others?  Does the project 

team have the credibility based on prior experience in the field and/or based the current 

project to get access to and the attention of the resource providers?  Does that access extend 

to enough resource providers to offer choice and the potential for competition between 

resource providers? 

Example -- The Market 

To validate market acceptance, the project needs $1,500,000 to fund commercial 

design, product development and customer trials with major battery suppliers. 

The targeted types of investors are venture capitalists and corporations who may 

want access to the technology.  Over 50 venture firms have previously invested in 

portable battery technology, but only ten of those have experience with fuel cells 

and fifteen have access to cell phone suppliers.  Of the ten venture firms that have 

prior experience in fuel cells, only two have previously invested in a portable battery 

technology.  Of the five major battery companies, none has any experience with fuel 

cells other than internal R&D projects.  In addition, each of the five major suppliers of 

cell phones has expressed interest in fuel cell power. 

The project team is located in Ohio.  About half of the targeted venture firms have 

offices within reasonable proximity to the project team.  One of the battery 

companies in located in Ohio.  Only one of the major cell phone suppliers is located 

close to Ohio, but all five have demonstrated a willingness to enter into product 

development alliances with smaller firms, independent of geography. 
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Competition 

For purposes of resource acquisition, “competition” means competition for the scarce dollars of 

resource providers.  As noted, the competition can be direct (other projects with competitive 

technology and comparable commercial concepts within the same industry) or indirect 

(unrelated projects that offer resource providers a different path to a return on investment).  

 
Contextual factors, like competition, can take a variety of forms and can have an enormous 

impact on success.  Unfortunately, contextual factors often have a greater impact on the 

likelihood of a successful transition than the merits of the commercial concept or technology. 

 

Step 5 – Determine Success Measures 

This step is to determine the measures of success that are most appropriate for the specific 

context of the project.   The subject of measurements was introduced in the Commercialization 

Process Roadmap section where the concept of A, B and C Level Metrics is defined and in each 

Example -- The Sales & Distribution Channels 

The champion has an extensive network of connections with funders of battery 

technology research primarily because of her prior experience as a researcher in the 

corporate R&D department of a major battery supplier.  Additionally, two of the 

project’s current angel investors (funders of reduction to practice and business plan 

development) have prior experience in cell phone manufacturing and can connect 

with three of the cell phone suppliers.  One of the angels has prior experience in fuel 

cells as an investor in a venture funded fuel cell company that went public in the late 

1990s.  This investor has significant credibility with and access to at least five venture 

capitalists. 

Example -- The Competition 

Six competitors have demonstrated commercially viable portable fuel cell products.  

Two of the six are large cell phone suppliers.  The other four are venture-backed firms.  

Because the market is large ($6 billion annual sales in batteries), there are an 

undetermined number of start-ups in various stages of commercialization pursuing fuel 

cell and alternative technologies.  Investors in this space have many choices and can 

invest in companies in various phases of commercialization. 
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phase, examples of such metrics are provided.  Using that information, determine the measures 

for this project that are appropriate for the phase of development. 

 
 

 

Step 6 – Develop a Plan to Produce Proof and Execute Transition 

After completing the tasks identified by the first five steps of the Framework (identifying the 

phase, the targeted resource providers, the required proof, relevant contextual factors and 

appropriate metrics), the project team must now develop and execute a plan to produce the 

proof and obtain required resources. 

 

As explained in Step 3, proof is sometimes a moving target.  The investment decision often 

depends as much on subjective, external factors as it does on the proof.  As explained in Step 4, 

Example -- Measurements 

The project team has learned from discussion with potential investors, industry participants 

and experts in the field, that a commercially viable cell phone battery must provide 30 

hours of talk time and 100 hours of standby time before recharging (instead of the 20 

hours originally anticipated by the project team in the Incubating Phase).  The project 

team has also learned that cell phone distribution has increasingly consolidated by virtue 

of a number of recent mergers.  As a result, three suppliers now control 80% of the 

volume.  The project team has therefore determined that any one of the suppliers 

represents an enormous opportunity.  Accordingly, they have targeted the 15 venture 

firms that can get them access to these suppliers. 

The Level A Metric is straightforward – closing a $1.5 million investment by one or more of 

the 15 venture firms. 

The Level B Metrics are more challenging.  Possible examples of Level B Metrics are: (i) 

demonstrating the 30-hour capability using current resources; (ii) gaining access to at 

least 10 of the targeted venture firms; and (iii) entering into substantive discussions with at 

least five venture firms within 3 months of having the 30-hour prototype. 

The Level C Metrics include milestones associated with demonstrating the 30-hour 

capability, modifying the business plan to reflect the higher costs of the 30-hour fuel cell, 

and developing a plan to use existing investors to make introductions to the 15 targeted 

venture firms. 
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contextual factors frequently provide as much guidance regarding resource acquisition 

challenges, as do the particular strengths and weaknesses of the technology and the 

commercial concept.  Before the expenditure of scarce resources and commitment to a 

resource acquisition plan, the project team must therefore accurately define and estimate the 

market of potential resource providers (Step 2).  

 

Assuming the analysis of the market of potential resource providers indicates a relatively large 

number of targets, the project team must then develop a set of transition activities (e.g. a sales 

and communication plan) to initiate contact with these resource providers and manage the 

relationship towards a successful Transition/investment.  The transition activities plan will include 

tasks such as the following: assign responsibility for initiating contact, prepare written 

communication materials (business plans and related presentations), identify individual contacts 

within targeted resource providers (or persons who can facilitate such contacts), manage 

communications, gather and integrate feedback into proof generation activities, and generate 

and discuss terms of investment. 



   

 

Technology Commercialization Framework              Page 74             

 

 

 

 

CITED REFERENCES 
Auerswald, Philip E.; Lewis M. Branscomb.  “Valleys of Death and Darwinian Seas:  Financing the 
Invention to Innovation Transition in the United States.”  The Journal of Technology Transfer 28, 
no. 3-4 (August 2003):  227-239. 

Auerswald, Philip E.; Lewis M. Branscomb; Nicholas Demos; Brian K. Min.  Understanding Private-
Sector Decision Making for Early-Stage Technology Development.  National Institute of Standards 
and Technology Administration Report.  US Department of Commerce.  March 2003. 

Bond, Edward; M. Houston.  “Barriers to Matching New Technologies and Market Opportunities in 
Established Firms.”  Journal of Product Innovation Management 20 (2003):  120-135. 

Branscomb, Lewis M.; Phillip E. Auerswald.  Between Innovation and Invention:  An Analysis of 
Funding for Early-stage Technology Development.  National Institute of Standards and 
Technology Administration Report.  US Department of Commerce.  November 2002. 

Branscomb, Lewis M.; Phillip E. Auerswald.  Taking Technical Risks:  How Innovators, Executives, 
and Investors Manage High-tech Risks.  Cambridge, Massachusetts:  The MIT Press, 2001. 

Branscomb, Lewis; Darin Boville; Kenneth Morse; Michael Roberts.  Managing Technical Risk – 
Understanding Private Sector Decision Making on Early Stage Technology-based Projects.  
National Institute of Standards and Technology Administration Report.  US Department of 
Commerce.  April 2000. 

Christensen, Clayton M.; Michael E. Raynor.  The Innovator’s Solution: Creating and Sustaining 
Successful Growth.  Boston, Massachusetts:  Harvard Business School Press, 2003. 

Cooper, Robert G.  Optimizing the Stage Gate Process:  Part 1.  2002. 

Cooper, Robert G.  Optimizing the Stage Gate Process:  Part 2.  2002. 

Cooper, Robert G.  Overcoming the Current Crunch in NPD Resources.  2003. 

Cooper, Robert G.  Portfolio Management for New Products.  Cambridge, MA:  Perseus 
Publishing, 2001. 

Cooper, Robert G.  Winning at New Products:  Accelerating the Process from Idea to Launch.  
Cambridge, MA:  Stage-Gate, 2001. 

Freear, John; J. E. Stohl; W. E. Wentzel.  “Angels and Non-angels:  Are There Differences?”  
Journal of Business Venturing 9, no. 2 (1994):  109-123. 

Jolly, Vijay.  Commercializing New Technologies:  Getting from Mind to Market.  Boston, MA:  
Harvard Business School Press, 1997. 

Lane, Joseph.  “Understanding Technology Transfer.”  Assistive Technology 11, no. 1 (1999). 

Loch, Christopher.  “Implementing a Strategy-driven Performance Measurement System for an 
Applied Research Group.”  Journal of Product Innovation Management 19 (2001):  185-198. 

Markham, Stephen K.  “Moving Technologies from Lab to Market.”  Research Technology 
Management 45, no. 6 (November/December 2002):  30-42. 

 



   

 

Technology Commercialization Framework              Page 75             

Markham, Stephen K.; Aiman-Smith.  “Product Champions: Truths, Myths and Management.”  
Research – Technology Management (May-June 2001):  44-50. 

Moore, Geoffrey A.  “Darwin and the Demons.”  Harvard Business Review (July-August 2004). 

Myers, David R.; Bruce A. Kirchhoff; Carol W. Sumpter; Steven T. Walsh.  “A Practitioner’s View:  
Evolutionary Stages of Disruptive Technologies.”  IEEE Transactions on Engineering Management 
49, no. 4 (November 2002):  322-327. 

Paytas, Jerry; et al.  Universities and the Development of Industry Clusters.  Economic 
Development Administration, US Department of Commerce, 2004. 

Porter, Michael E. “Clusters and Comptition: New Agendas for Companies, Governments, and 
Institutions.” From On Competition by Michael Porter.  Harvard Business School Press. 1998. 

Roberts, Michael J; Nicole Tempest. “ONSET Ventures.” Harvard Business School case 9-898-154. 
Rev: Jan 29, 2004. 

Rothwell, Roy.  “Towards the Fifth-generation Innovation Process.”  International Marketing 
Review 11, no. 1 (1994):  7-31. 

Sohl, Jeffrey E.  “The Early-stage Equity Market in the USA.”  Venture Capital 1, no. 2 (1999):  101-
120.  

Sohl, Jeffrey E.  “The Private Equity Market in the USA:  Lessons from Volatality.”  Venture Capital 
5, no. 1 (2003) 

Stevens, Greg; et al.  “3000 Raw Ideas = 1 Commercial Success.”  Research Technology 
Management 40, no. 3 (1997). 

Teece, David J.  “Capturing Value from Knowledge Assets:  The New Economy, Markets for 
Know-How, and Intangible Assets.”  California Management Review 40, no. 3 (Spring 1998). 

Ulwick, Anthony W.  “Lost in Translation.”  Strategy & Innovation (May/June 2004):  3-5. 

Vohora, Ajay; Andy Lockett; Mike Wright.  “Critical Junctures in the Development of University 
High–tech Spinout Companies.”  Research Policy 33 (2004):  147-175. 

Weitzman, Martin L.  “Recombinant Growth.”  Quarterly Journal of Economics 113, no. 2 (1998). 

Zien, Karen Anne.  “Dreams to Market:  Crafting a Culture of Innovation.”  Journal of Product 
Innovation Management 14 (1997):  274-287. 

 

OTHER REFERENCES 
Abetti, Pier.  “Critical Success Factors for Radical Technological Innovation:  A Five Case Study.”  
Creativity and Innovation Management 9, no. 4 (2000):  208-221. 

Ali, Abdul.  “Pioneering Versus Incremental Innovation:  Review and Research Propositions.”  
Journal of Product Innovation Management 11 (1994):  46-61. 

Allen, Dave.  Fostering Technology Enterprise Creation by Empowering OSU Employees.  1999. 

Allen, Michael.  A Review of Best Practices in University Technology Licensing Offices.  Cleveland, 
Ohio:  First Principals, Inc., 2001. 

Anderson, P.; M. Tushman. “Technological Discontinuities and Dominant Designs:  A Cyclical 
Model of Technological Change.”  Administrative Science Quarterly 35, no. 6 (1990):  604–633. 

Anthony, Scott D.  “The Rules of the Game.”  Strategy & Innovation (May/June 2004):  3-6. 



   

 

Technology Commercialization Framework              Page 76             

Athaide, Gerard A.; Patricia W. Meyers; David L. Wilemon.  “Seller-Buyer Interactions During the 
Commercialization of Technological Process Innovations.”  Journal of Product Innovation 
Management 13 (1996):  406-421. 

Atkinson, Robert D.  “Understanding the Offshoring Challenge.”  Progressive Policy Institute (May 
2004):  1-23. 

Audretsch, David.  “Innovative Clusters and the Industry Life Cycle.”  Review of Industrial 
Organization 11 (1996):  253-273. 

Baker, N.; S. Green; A. Bean.  “The Need for Strategic Balance in R&D Project Portfolios.”  
Research Management 29, no. 2 (1986):  38-43. 

Battelle.  Innovation – the Future of Ohio’s Economy.  2002. 

Baty, Gordon.  “True Then, True Now:  a 40-Year Perspective on the Early Stage Investment 
Market.”  Venture Capital 4, no. 4 (2002). 

Bauer, Stephen M.  “Demand Pull Technology Transfer Applied to the Field of Assistive 
Technology.”  Journal of Technology Transfer 28 (2003):  285-303. 

Becher, Gerhard.  “Evaluation of Technology Policy Programmes in Germany.”  Economics of 
Science, Technology and Innovation 4 (1995) 

Beer, Michael.  “Why Innovations Sit on the Shelf.”  Strategy and Innovation (2004). 

Berglund, Dan.  Using Research and Development to Grew State Economies.  National 
Governor’s Association, 2000. 

Bessant, John; Howard Rush.  “Building Bridges for Innovation:  The Role of Consultants in 
Technology Transfer.”  Research Policy 24 (1995):  97-114. 

Bessette, Russell.  “Measuring the Economic Impact of University-Based Research.”  Journal of 
Technology Transfer 28 (2003):  355-361. 

Bianco, Madora.  IRI’s R&D Trends Forecast for 2003.  IRI, 2003. 

Bizan.  “The Determinants of Success of R&D Projects:  Evidence from American–Israeli Research 
Alliances.”  Research Policy 32 (2003):  1619-1640. 

Bodde, David L.  The Intentional Entrepreneur:  Bringing Technology and Engineering to the Real 
New Economy.  Armonk, New York:  M. E. Sharpe, Inc., 2004. 

Brady, Diane.  “GE Breaks the Mold to Spur Innovation.”  Business Week (2004). 

Bremmer, Howard.  University Tech Transfer:  Evolution or Revolution.  Council on Government 
Relations, 1998. 

Brentani.  “Innovative versus incremental new business services: Different keys for achieving 
success.”  Journal of Product Innovation Management 18 (2001):  169-187. 

Brown, Marilyn A.  “Performance Metrics for a Technology Commercialization Program.”  
International Journal of Technology Management 13, no. 3 (1997):  229. 

Bucher, Philip; et al.  “Management Technologies for Evaluating and Introducing Disruptive 
Technologies:  the Case of Nanotechnology in Switzerland.”  R&D Management 3, no. 2 (2003). 

Budd, Tim.  “Competitive Tactical Intelligence at Applied Biosystems:  Attracting, Monitoring and 
Exploiting Technology Based Opportunities.”  Competitive Intelligence Review 11 (2000). 

Callahan; Lasry.  “The Importance of Customer Input in the Development of Very New Products.”  
R&D Management 34 (2004):  107-120. 



   

 

Technology Commercialization Framework              Page 77             

Canning, Kathie.  “Environmental Technology Commercialization Center.”  Pollution Engineering 
32, no. 3 (2000). 

Carayannis, Elias; et al.  “Strategic Alliances as a Source of Early-Stage Seed Capital in New 
Technology-Based Firms.”  Technovation 20 (1999). 

Cardis, Joel; et al.  Venture Capital – the Definitive Guide for Entrepreneurs, Investors and 
Practitioners.  

Carlsson, Bo; et al.  “Technology Transfer in United States Universities:  a Survey and Statistical 
Analysis.”  Journal of Evolutionary Economics 12 (2002):  199-232. 

Carr, R.  “Menu of Best Practices in Technology Transfer.”  Journal of Technology Transfer 17 
(1992):  24-33. 

Caterpillar.  Caterpillar ACERT Engine Technology.  2004. 

Center for Strategy & Evaluation Services.  EU Benchmarking of Business Incubators.  European 
Commission, 2002. 

Chesbrough, Henry.  “A Better Way to Innovate.”  Harvard Business Review (July 2003). 

Chiesa, Vittorio.  “Organizing for Technological Collaborations.”  R&D Management 28, no. 3 
(1998). 

Choi, Y.; J. Lee.  “Success Factors for Transferring Technology to Spin-off Applications.”  Journal of 
Technology Transfer 25 (2000):  237-246. 

Christensen, Clayton M.  The Innovator’s Dilemma: When New Technologies Cause Great Firms 
to Fail.  Boston, Massachusetts:  Harvard Business School Press, 1997. 

Christensen, Clayton M.  “The Rules of Innovation.”  Technology Review (June 2002):  33-38. 

Christensen, Clayton M.; Mark W. Johnson; Darrell K. Rigby. “Foundations for Growth:  How to 
Identify and Build Disruptive New Businesses.”  MIT Sloan Management Review (Spring 2002):  22-
31. 

Christensen, Clayton M.; Suarez; Utterback.  “Strategies for Survival in Fast-Changing Industries.”  
Management Science 44, no. 12 (1998):  207-220. 

Clayton, James; et al.  “The Curse of Too Much Capital.”  The McKinsey Quarterly (1999). 

Cloutier, Dr. Marc G.; Tony Dennis.  “Ohio Bioscience Initiatives.”  Laboratories of Innovation:  
State Bioscience Initiatives (2004):  315-323. 

Cohen, Lorraine Yapps; Paul W. Kamienski; Ramon L. Espino.  “Gate System Focuses Industrial 
Basic Research.”  Research Technology Management 41, no. 4 (July/August 1998):  34-37. 

Cohen, Wesley; et al.  Protecting Their Intellectual Assets.  National Bureau of Economic 
Research, 2000. 

Commission on Higher Education and the Economy.  Building on Knowledge, Investing in People:  
Higher Education and the Future of Ohio’s Economy.  2004 

Committee for the Study of Invention.  Invention – Enhancing Inventiveness for Quality of Life, 
Competitiveness, and Sustainability.  Committee for the Study of Invention, 2004. 

Conceicao, Pedro.  “Innovative Science and Technology Commercialization Strategies at 3M:  a 
Case Study.”  Journal of Engineering and Technology Management 19 (2002):  25-38. 

Conley, Gary.  Commercialization of University Technology Science Advisor.  2003. 

Cooke, Phillip.  “Regional Innovation Systems:  General Findings and Some New Evidence from 
Biotechnology Clusters.”  Journal of Technology Transfer 27 (2002). 



   

 

Technology Commercialization Framework              Page 78             

Cooke, Phillip.  “Systemic Innovation:  Triple Helix, Scalar Envelopes, or Regional Knowledge 
Capabilities:  an Overview.”  International Conference on Regionalization of Innovation Policy 
(2004). 

Cooper, Lee G.  “Strategic Marketing Planning for Radically New Products.”  Journal of 
Marketing (January 2000). 

Cooper, Robert G.  “Doing It Right – Winning with New Products.”  Ivey Business Journal (2000). 

Cooper, Robert G.  New Problems, New Solutions:  Making Portfolio Management More 
Effective.  Cambridge, MA:  Stage-Gate, 2000. 

Cope, Jason.  “Attitudes of Venture Capital Investors Towards Entrepreneurs with Previous 
Business Failure.”  Venture Capital 6, no. 2/3 (2004):  147. 

Council of Government Relations.  Journal of Papers.  Council of Government Relations, 1998. 

Council of Government Relations.  A Review of University Industry Research Relationships.  
Council of Government Relations, 1996. 

Council of Government Relations.  Technology Transfer in US Research Universities:  Dispelling 
Common Myths.  Council of Government Relations, 2000. 

Daneels, Erwin; E. Kleinschmidt.  “Product Innovativeness from the Firm’s Perspective:  Its 
Dimensions and Their Relation with Project Selection and Performance.”  The Journal of Product 
Innovation Management 18 (2001):  357-373. 

Deloitte Touche Tohmatsu.  The Challenge of Complexity in Global Manufacturing:  Critical 
Trends in Supply Chain Management.  London, England:  The Deloitte Touche Tohmatsu Studio, 
2003. 

DeVol, Ross.  America’s High Tech Economy:  Growth, Development and Risks for Metropolitan 
Areas.  The Milken Institute, 1999. 

DeVol, Ross; et al.  State Science and Technology Index.  The Milken Institute, 2004. 

Di Gregorio, Dante.  “Why Do Some Universities Generate More Start Ups than Others.”  Research 
Policy 32 (2003). 

Dougherty, D.; T. Heller.  “The Illegitimacy of Successful Product Innovation in Established Firms.”  
Organization Science 5, no. 2 (1994):  200–218. 

Douthwaite; Keatinge; Park.  “Why Promising Technologies Fail:  The Neglected Role of User 
Innovation During Adoption.”  Research Policy 30, (2001):  819-836. 

Drongelen, Inge.  “Performance Measurement in Industrial R&D.”  International Journal of 
Management Reviews 2 (2000). 

Duff, Michael.  Fraunhofer Society Comes to America.  Washington DC:  US Department of 
Commerce, Office of Technology Policy, 1998. 

The Economic Strategy Institute.   Technology Exchange in the Information Age:  a Guide to 
Successful Cooperative R&D Partnerships.  Columbus, Ohio:  Battelle Press, 1998. 

The Economist.  “Harnessing Innovation – R&D in a Global Growth Economy.”  (2004) 

Edwards, R.  “The Industrial Revitalization Forum Program: Successful Industry/University 
Cooperation.”  Journal of Technology Transfer 19 (1994):  43-46. 

Eliasson, Gunnar.  “Making Regional Competence Blocks Attractive – on the Critical Role of 
Entrepreneurship and Firm Turnover in Regional Economic Growth.”  (2004). 



   

 

Technology Commercialization Framework              Page 79             

Etzkowitz, Henry.  “Networks of Innovation:  Science, Technology and Development in the Triple 
Helix Era.”  International Journal of Technology and Social Development 1, no. 1 (2002). 

Etzkowitz, Henry; et al.  “The Future of the University and the University of the Future:  Evolution of 
Ivory Tower to Entrepreneurial Paradigm.”  Research Policy 29 (2000):  313-330. 

Feeney, Lisa; George H. Haines, Jr.; Allen L. Riding.  “Private Investors Investment Criteria:  Insights 
from Qualitative Data.”  Venture Capital 1, no. 2 (1999):  121-145. 

Filippini; Salmaso; Tessarolo.  “Product Development Time Performance: Investigating the Effect 
of Interactions between Drivers.”  Product Innovation Management 21 (2004):  199-214. 

Fogarty, Michael; et al.  Cleveland from Start Up to Present – Innovation and Entrepreneurship in 
the 19th Century and Early 20th.  Center for Regional Economic Issues, Weatherhead School of 
Management. 

Forrester, Eileen.  A Life-cycle Approach to Technology Transition.  SEO Interactive, 2003. 

Frey, D.  “Learning the Ropes: My Life as a Product Champion.”  Harvard Business Review 
(September-October 1991):  46-52. 

Friedman, Joseph; Silberman.  “University Technology Transfer: Do Incentives, Management, and 
Location Matter?”  Journal of Technology Transfer 28 (2003):  17-30. 

Gans, Joshua; et al.  “The Product Market and the Market for ‘Ideas’:  Commercialization 
Strategies for Technology Entrepreneurs.”  Research Policy 32 (2003):  330-350. 

Garvin, David A.  “What Every CEO Should Know About Creating New Businesses.”  Harvard 
Business Review (July-August 2004). 

Gebhardt, George.  “Innovations and Venture Capital.”  (2000). 

Geisler, Eliezer.  Creating Value with Science and Technology.  Westport, CT:  Quorum Books, 
2001. 

Geisler, Eliezer.  “Explaining the Generation and Performance of Intersector Technology 
Cooperation.”  Technology Analysis & Strategic Management 13, no. 2 (2001):  195-206. 

Geisler, Eliezer.  The Metrics of Science and Technology.  Westport, CT:  Quorum Books, 2000. 

Geisler, Eliezer.  The Metrics of Technology Evaluation:  Where We Stand and Where We Should 
Go From Here.  Chicago, IL:  Stuart Graduate School of Business, 2004. 

Gellings, Clark W.  “End-use R&D Technology Development Strategy for an Integrated Market.”  
The Energy Journal 10, no. 3 (1989). 

Georghiou, Luke.  “Evaluating Technology Programs:  Tools and Methods.”  Research Policy 
(2002). 

Gibson, David.  “Incubating and Networking Technology Commercialization Centers Among 
Emerging, Developing and Mature Technopolies Worldwide.”  International Handbook on 
Innovation (2003). 

Gibson, David; R. Smilor.  “Key Variables in Technology Transfer.”  Journal of Engineering and 
Technology Management 8 (1991):  287-312. 

Gilbert, Clark.  “Distruptive Change:  When Trying Hard Is Part of the Problem.”  Harvard Business 
Review (2002). 

Gold, Donald.  Bill Analysis SB 286.  Columbus, OH:  Legislative Service Commission.  2000. 

Goldscheider, Robert.  Licensing and the Art of Technology Management:  Law, Tactics, Forms.  
St. Paul, MN:  Thomson/West, 2001. 



   

 

Technology Commercialization Framework              Page 80             

Goldscheider, Robert.  Licensing Best Practices:  The LESI Guide to Strategic Issues and 
Contemporary Realities.  John Wiley & Sons, Inc., 2002. 

Greiner, M.; R. Franza.  “Barriers and Bridges for Successful Environmental Technology Transfer.”  
Journal of Technology Transfer 28 (2003):  167-177. 

Griffin, Abbie.  “Metrics for Measuring Product Development Cycle Time.”  Journal of Product 
Innovation Management 10 (1993):  112-125. 

Gross, Clifford M.  The New Idea Factory:  Expanding Technology Companies with University 
Intellectual Capital.  Columbus, OH:  Battelle Press, 2000. 

Gupta, Akhok; D. Wilemon.  “Accelerating the Development of Technology-based New 
Products.”  California Management Review (Winter 1990):  24-44. 

Gutterman, Alan S.  Innovation and Competition Policy:  a Comparative Study of the Regulation 
of Patent Licensing and Collaborative Research & Development in the United States and the 
European Community.  London, England; Boston, MA:  Kluwer Law International, 1997. 

Hagedoorn John; Cloodt.  “Measuring Innovative Performance:  Is There an Advantage in Using 
Multiple Indicators?”  Research Policy 23 (2003):  1363-1379. 

Hagedoorn, John.  “Research Partnerships.”  Research Policy 29 (2000). 

Hakanson, L.  “Managing Cooperative Research and Development: Partner Selection and 
Contract Design.”  R&D Management 23, no. 4 (1993):  273-285. 

Hall, Bronwyn.  “Barriers Inhibiting Industry from Partnering with Universities.”  Journal of 
Technology Transfer 26 (2001). 

Hall, Bronwyn; et al.  “Universities as Research Partners.”  (2001). 

Hamel, G.; C. K. Prahalad.  Competing for the Future.  Boston, Massachusetts:  Harvard Business 
School Press, 1994. 

Harmon, Brian.  “Mapping the University Tech Transfer Process.”  Journal of Business Venturing 12 
(1997). 

Harrison, Richard T.  “The Role of the Public Sector in the Development of a Regional Venture 
Capital Industry.”  Venture Capital 2, no. 4 (2000). 

Hart, Susan.  “Industrial Companies’ Evaluation Criteria in New Product Development Gates.”  
Journal of Product Innovation Management 20 (2003):  22-36. 

Heard, Robert G.  Growing New Business with Seed and Venture Capital:  State Experiences and 
Options.  National Governor’s Association, 2000. 

Heslop, Louise A.; May Griffith, Eileen McGregor.  “Development of a Technology Readiness 
Assessment Measure: The Cloverleaf Model of Technology Transfer.”  Journal of Technology 
Transfer 26 (2001):  369-384. 

Hruby, F. Michael.  TechnoLeverage:  Using the Power of Technology to Outperform the 
Competition.  New York, NY:  American Management Association, 1999. 

The Institute for Emerging Issues.  Jump Starting Innovation:  10 Principals to Guide North 
Carolina’s New Economy.  2003. 

Jacobsen, Lynda J.  Final Analysis – SB 286.  Legislative Service Commission, 2000. 

Jaffe, Adam B.  “Building Programme Evaluation into the Design of Public Research Support 
Programmes.”  Oxford Review of Economic Policy 18, no. 1 (2002). 



   

 

Technology Commercialization Framework              Page 81             

Joint Venture:  Silicon Valley Network.  Building the Next Silicon Valley:  Strategy and Action.  
Santa Clara, California:  Joint Venture:  Silicon Valley Network, Inc., 2003. 

Jonash, Ronald S.  Shifting Paradigms, New Challenges:  Technology and Innovation 
Management.  Arthur D. Little, 1995. 

Kakati, M.  “Success Criteria in High-tech New Ventures.”  Technovation 23 (2003):  447-457. 

Kalis, Nanette.  Technology Commercialization Through New Company Formation.  NBIA, 2001. 

Kam, Wong Poh.  “Technology Commercialization and Spin-offs:  a Comparative Study of 
Leading Asian vs. North American Universities.”  (2003). 

Kassicieh Suleiman K.; Bruce Kirchoff; Paul McWhorter; Steven Walsh.  “The Role of Small Firms in 
the Transfer of Disruptive Technologies.”  Technovation 22 (2002):  667-674. 

Katzy, Bernhard.  Dynamic Capabilities for Entrepreneurial Venturing the case of Enterprise 
Networks.  Lausanne, Switzerland:  Center for Technology and Innovation Management, 2001. 

Kaulio, Matti.  “Initial Conditions or Process of Development?  Critical Incidents in the Early Stages 
of New Ventures.”  R&D Management 33, no. 2 (2003):  165-175. 

Kellogg Commission.  Renewing the Covenent.  2000. 

Kim, Jongbae.  “Sources and Assessment of Complexity in NPD Projects.”  R&D Management 33, 
no. 1 (2003). 

Kim; Wilemon.  “Focusing the Fuzzy Front-end in New Product Development.”  R&D Management 
32, no. 4 (2002):  269-279. 

Kirchhoff, Bruce.  “A Value Creation Model for Measuring and Managing the R&D Portfolio.”  
Engineering Management Journal 13, no. 1 (2001):  19. 

Klotsten, Magnus.  “Supporting the Pre-commercialization Stages of Technology-based Firms:  
the Effects of Small-scale Venture Capital.”  Venture Capital 1, no. 1 (1999). 

Koberg, Christine S.; Dawn Detienne; Kurt Heppard.  “An Empirical Test of Environmental, 
Organizational, and Process Factors Affecting Incremental and Radical Innovation.”  Journal of 
High Technology Management Research 14 (2003):  21-45. 

Koo, Jim.  Best Practices in Science and Technology-based Economic Development Policy:  US 
and Global.  Chapel Hill, NC:  Kenan Institute of Private Enterprise, University of North Carolina at 
Chapel Hill, Office of Economic Development, 1999. 

Koudal, Peter.  Mastering Innovation:  Exploring Ides for Profitable Growth.  Deloitte Development 
LLC, 2004. 

Kozmetsky, George.  “The New Role of Federal Laboratories.”  From Lab to Market: 
Commercialization of Public Sector Technology (1994):  279-284. 

Kozmetsky, George.  New Wealth:  Commercialization of Science and Technology for Business 
and Economic Development.  Praeger Publishers, 2004. 

Kremic.  “Technology Transfer: A Contextual Approach.”  Journal of Technology Transfer 28 
(2003):  149-158. 

Laden, Karl.  “Technology Acquisition.”  Cosmetics and Toiletries (1995). 

Lane, Joseph P.  “The State of the Science in Technology Transfer:  Implications for the Field of 
Assistive Technology.”  Journal of Technology Transfer 28 (2003):  333-354. 

Larson, Charles F.  Industrial R&D in 2008.  IRI, 2003. 



   

 

Technology Commercialization Framework              Page 82             

Lazowska, Ed.  Three Case Studies:  How Georgia, Michigan and California Are Building and 
Sustaining Innovation Economies.  The Technology Alliances, 2003. 

Lee, Mushin; D. Na.  “Determinants of Technical Success in Product Development When 
Innovative Radicalness is Considered.”  Journal of Product Innovation Management 11 (1994):  
62-68. 

Lee, Yikuan.  “The Impact of Communication Strategy on Launching New Products:  the 
Moderating Role of Product Innovativeness.”  Journal of Product Innovation Management 20 
(2003). 

Leifer, Richard.  “Implementing Radical Innovation in Mature Firms:  the Role of Hubs.”  Academy 
of Management Executive 15, no. 3 (2001). 

Lembo, Richard A.  “Center for Technology Commercialization Match Making Service for 
Orphan Technologies.”  Machine Design (2001).   

Lerner, Josh.  “Angel Financing and Public Policy.”  Journal of Banking and Finance 22 (1998). 

Lerner, Josh.  “Assessing the Contribution of Venture Capital to Innovation.” 

Levien, Roger E.  Taking Technology to Market:  Six Stages to Success.  Crisp Publications, Inc., 
1997. 

Linder, Jane.  “Toward an Innovation Sourcing Strategy.”  MIT Sloan Management Review 
(Summer 2003):  43. 

Linton, Jonathon; et al.  “Ranking the Technology Innovation Management Journals.”  Journal of 
Product Innovation Management 21 (2004). 

Lipper, George.  “Encouraging Angel Capital:  What the US States Are Doing.”  Venture Capital 
4, no. 4 (2002). 

Lockett, Andy.  “Technology Transfer and Universities Spin-Out Strategies.”  Small Business 
Economics 20 (2003):  185-200. 

Looy.  “Patent Related Indicators for Assessing Knowledge Generating Institutions.”  Journal of 
Technology Transfer (2003). 

Luger, Michael.  “Identifying Targets of Opportunity – Competitive Clusters for Research Triangle 
and Its Sub-regions.”  (2003). 

Lundquist, Gary.  “A Rich Vision of Technology Transfer Value Management.”  Journal of 
Technology Transfer 28 (2003). 

Lynn, G.; J. Morone; A. Paulson.  “Marketing and Discontinuous Innovation:  the Probe and Learn 
Process.”  California Management Review 38, no. 3 (1996):  8–37. 

Lynn; Akgun.  “Launch Your New Products/Services Better, Faster.”  Research Technology 
Management (May-June 2003):  21-26. 

Markham, Stephen K.  “Corporate Championing and Antagonism as Forms of Political Behavior: 
an R&D Perspective.”  Organization Science 11, no. 4 (2000):  429–447. 

Markides, Costas; et al.  “The Two Cultures of Corporate Strategy.”  Strategy + Business no. 32 
(Fall 2003). 

Martin, J.  “Ignore your customer.”  Fortune (May 1995):  123-126. 

Massachusetts Institute of Technology Entrepreneurial Center.  Angel Investors.  2000. 

McCabe, George.  Best Practices Survey of University Tech Transfer Offices.  University of Virginia, 
2002. 



   

 

Technology Commercialization Framework              Page 83             

McDermott, Christopher M.  “Concurrent Development and Strategic Outsourcing:  Do the Rules 
Change in Breakthrough Innovation?”  Journal of High Technology Management Research 11, 
no. 1 (2000):  35-37. 

McDermott, Christopher M.  “Discontinuous Innovation.”  The Technology Management 
Handbook (1998). 

McDermott, Christopher M.; Gina Colarelli O’Connor.  “Managing Radical Innovation:  an 
Overview of Emergent Strategy Issues.”  The Journal of Product Innovation Management 19 
(2002):  424-438. 

McGrath, Rita.; MacMillan.  “Discovery Driven Planning.”  Harvard Business Review (July-August 
1995):  44-54. 

Megantz, Robert C.  “Technology Management:  Developing and Implementing Effective 
Technology Licensing Programs.”  Intellectual Property – General, Law, Accounting & Finance, 
Management, Licensing, Special Topics Series (2002). 

Meseri, O.; S. Maital. “A Survey Analysis of University-Technology Transfer in Israel:  Evaluation of 
Projects and Determinants of Success.”  Journal of Technology Transfer 26 (2001):  115-126. 

Michigan Economic Development Corporation.  “Innovation Resources:  Research & 
Development.”  Next Michigan:  Competitiveness Action Agenda (2003). 

Michigan Economic Development Corporation.  2nd Annual Assessment of Tech Transfer at 
Michigan Public Universities.  Michigan Economic Development Corporation, 2002. 

Moesel, Douglas; Lowell Busenitz; James Fiet.  “Embedded Fitness Landscapes – Part 1:  How a 
Venture Capitalist Maps Highly Subjective Risk.”  Venture Capital 3, no. 2 (2001):  91-106. 

Mohr, J..  Marketing of High-Technology Products and Innovations.  Prentice Hall, 2001. 

Moncada-Paterno-Castello, Pietra.  “Early Identification and Marketing of Innovative 
Technologies.”  Technovation 23 (2003):  655. 

Montaguti, Elisa.  “Entry Strategy for Radical Product Innovations:  a Conceptual Model and 
Propositional Inventory.”  International Journal of Research in Marketing 19 (2002):  21. 

Moore, Geoffrey A.  Crossing the Chasm:  Marketing and Selling High-tech Products to 
Mainstream Customers, revised ed..  New York, New York:  HarperCollins Publishers, 1999. 

Morberg, Don.  “Technology Commercialization – the Choices Facing Researchers.”  IEEE 
Canadian Review (Summer 2000). 

Morris, J. Ted.  Implementation of a Model of Technology-Based Economic Development at 
North Carolina A&T State University.  2003. 

Mowery, David.  “The Changing Structure of the US National Innovation System:  Implications for 
International Conflict and Cooperation in R&D Policy.”  Research Policy 27 (1998). 

Muir, Albert E.  The Technology Transfer System:  Inventions, Marketing, Licensing, Patenting, 
Setting, Practice, Management, Policy.  Latham, NY:  Latham Book Publishers, 1997. 

NCOE.  Building Entrepreneurial Networks.  2001. 

Ndonzuau, Frederic Nlemvo.  “A Stage Model of Academic Spin-off Creation.”  Technovation 22 
(2002). 

Neff, Michael.  Creative Destruction as a Market Strategy.  2004. 

Nexus Associates.  A Continuing Record of Achievement:  the Economic Impact of the Ben 
Franklin Technology Program.  2001. 



   

 

Technology Commercialization Framework              Page 84             

Nexus Associates.  Economic Impact of Ben Franklin Tech Partners.  2003. 

Niven, Peter R.  Balanced Scorecard:  Step by Step for Government and non-profit Agencies. 

O’Connor, Gina Colarelli; Richard Hendricks; Mark P. Rice.  “Assessing Transition Readiness for 
Radical Innovation.”  Research Technology Management (November-December 2002):   50-56. 

O’Connor, Gina Colarelli.  “Market Learning and Radical Innovation:  A Cross Case Comparison 
of Eight Radical Innovation Projects.”  Journal of Product Innovation Management 15 (1998):  
151-166. 

O’Connor, Gina Colarelli; R. W. Veryzer.  “The Nature of Market Visioning for Technology-based 
Radical Innovation.”  Journal of Product Innovation Management 18 (2001):  231-246. 

Office of Technology Policy.  Dynamics of Technology-based Economic Development, Part 1 of 
3.  Office of Technology Policy, US Department of Commerce, 2003. 

Office of Technology Policy.  Dynamics of Technology-based Economic Development, Part 2 of 
3.  Office of Technology Policy, US Department of Commerce, 2003. 

Office of Technology Policy.  Dynamics of Technology-based Economic Development, Part 3 of 
3.  Office of Technology Policy, US Department of Commerce, 2003. 

Palmintera, Diane.  Partners on a Mission:  Federal Laboratory Practices Contributing to 
Economic Development.  Office of Technology Policy, US Department of Commerce, 2003. 

Pappas, James.  “The University’s Role in Economic Development:  From Research to Outreach.”  
New Directions for Higher Education 97 (1997). 

Perez, Manuela.  “The Development of University Spin-offs:  Early Dynamics of Technology 
Transfer and Networking.”  Technovation 23 (2003). 

Plosila, Walt.  Entrepreneurship and Public Policy:  New Growth Strategies for the 21st Century 
Economy.  Battelle, 2001. 

Porter, Michael E.  Clusters of Innovation Initiative:  Research Triangle.  2001. 

Porter, Michael E.  Pittsburgh Cluster Report.  2002. 

Porter, Michael E.  Regional Foundations of US Competitiveness.  Council on Competitiveness. 

Powell, Jeanne.  Business Planning and Progress of Small Firms Engaged in Technology 
Development through the Advanced Technology Program.  National Institute of Standards and 
Technology, 1999. 

Prabhu, Ganesh.  “Implementing University-Industry Joint Product Innovation Projects.”  
Technovation 19 (1999):  495-505. 

President’s Council of Advisors on Science and Technology.  Technology Transfer of Federally 
Funded R&D.  President’s Council of Advisors on Science and Technology, 2003. 

Price, Steven C.  “Gap Funding in the United States and Canada.”  Journal of the Association of 
University Technology Managers 13 (2001). 

Propris, Lisa.  “Types of Innovation and Inter-firm Cooperation.”  Entrepreneurship and Regional 
Development 14 (2002):  337-353. 

Raines, Phillip.  The Challenge of Evaluating Cluster Behavior in Economic Development Policy.  
Glasgow, UK:  International RSA Conference, 2002. 

Ramu, S. Shiva.  International Licensing:  Managing Intangible Resources.  New Delhi, India:  
Response Books, 1997. 



   

 

Technology Commercialization Framework              Page 85             

Rappert, Brian.  “Making Sense of Diversity and Reluctance:  Academic-industrial Relations and 
Intellectual Property.”  Research Policy 28 (1999). 

Raynor, Michael.  Integrate to Innovate.  Deloitte Research, 2002. 

Reemer, Andrew.  Technology Transfer and Commercialization:  Their Role in Economic 
Development.  Economic Development Administration, US Department of Commerce, 2003. 

Regional Economics Strategic Leadership Team.  Building the Next Silicon Valley:  Strategy and 
Actions.  Joint Venture:  Silicon Valley Network, 2004. 

Regional Technology Alliance.  Regional Technology Alliance 2002 Action Plan.  2003. 

Research Triangle Institute.  Hampton Roads Research Partnership Technology 
Commercialization Assessment.  Research Triangle Institute, 2001. 

Rice, Mark P.  “Radical Innovation:  Triggering Initiation of Opportunity Recognition and 
Evaluation.”  R&D Management 31, no. 4 (2001):  409. 

Rice, Mark P.; Richard Leifer; Gina Coarelli O’Connor.  “Commercializing Discontinuous 
Innovations:  Bridging the Gap from Discontinuous Innovation Project to Operations.”  IEEE 
Transactions on Engineering Management 49, no. 4 (November 2002):  330-340. 

Riek, Raymond F..  “From Experience: Capturing Hard-won NPD Lessons in Checklists.”  Journal of 
Product Innovation Management 18 (2001):  301-313. 

Roberts.  Radical Change, Entrepreneurial Opportunity.  2004. 

Rogers, Everett M.  “Lessons Learned About Technology Transfer.”  Technovation 21 (2001):  253-
261. 

Rogers, Everett M.; et al.  Assessing the Effectiveness of Tech Transfer Offices at US Research 
Universities.  2000. 

Ronde, Patrick.  Regional Sectoral Innovation Systems:  What Really Matters.  2004. 

Roper, Stephen.  “An Ex Ante Evaluation Framework for the Regional Benefits of Publicly 
Supported R&D Projects.”  Research Policy 33 (2004). 

Ruegg, Rosalie.  The Advanced Technology Program’s Evaluation Plan & Progress. 

Ruegg, Rosalie; et al.  A Toolkit for Evaluating Public R&D Investment:  Models, Methods and 
Findings from ATP’s First Decade.  NATIONAL INSTITUTE OF STANDARDS AND TECHNOLOGY, 2003. 

SRI.  Benchmarks for the Next Michigan:  Measuring Our Competitiveness.  Michigan Economic 
Development Corporation, 2002. 

SRI.  Economic Impact of Michigan’s Public Universities.  Michigan Economic Development 
Corporation, 2002. 

SSTI.  2001 Federal R&D Obligations by State.  SSTI, 2001. 

SSTI.  California’s Regional Technology Alliances.  SSTI, 1998. 

Santoro, Michael.  “The Institutionalization of Knowledge Transfer Activities within Industry-
University Collaborative Ventures.”  Journal of Engineering and Technology Management 17 
(2000):  299-319. 

Santoro, Michael; Gopalakrishnan.  “Relationship Dynamics Between University Research Centers 
and Industrial Firms:  Their Impact on Technology Transfer Activities.”  Journal of Technology 
Transfer 26 (2001):  163-171. 

Saxenian, AnnaLee.  Regional Advantage:  Culture and Competition in Silicon Valley and Route 
128.  Cambridge, MA:  Harvard University Press, 1994. 



   

 

Technology Commercialization Framework              Page 86             

Shane, Scott.  “Technological Opportunities and New Firm Formation.”  Management Science 
47, no. 2 (2001). 

Shane, Scott.  “University Tech Transfer to Entrepreneurial Companies.”  Journal of Business 
Venturing 17 (2002). 

Shatten, Richard.  Cleveland’s Path to Regional Economic Advantage.  Cleveland, Ohio:  
Weatherhead School of Management, Case Western University, 1999. 

Shenhar; Tishler; Dvir; Lipovetsky; Lechler.  Refining the Search for Project Success Factors: a 
Multivariate, Typological Approach.”  R&D Management 32, no. 2 (2002):  111-126. 

Shukla, Rohit.  Technology Transfer & Commercialization:  The Long & Winding Road.  1998. 

Siegel, David.  “Commercial Knowledge Transfers from Universities to Firms:  Improving the 
Effectiveness of University-industry Collaboration.”  Journal of High Technology Management 
Research 14 (2002):  111-133. 

Siegel, Richard A.  “Accelerating the Commercialization of Technology:  Commercialization 
Through Cooperation.”  Industrial Management & Data Systems 95, no. 1 (1995):  18-26. 

Slater, S. F.; J. C. Narver.  “Customer-led and Market-oriented; Let’s Not Confuse the Two.”  
Strategic Management Journal 19 (1998):  1001-1006. 

Smith, Gordon V.; Russell L. Parr.  “Intellectual Property:  Licensing and Joint Venture Profit 
Strategies.”  Intellectual Property Series (1998). 

Sommers, Paul.  Drivers for a Successful Technology-Based Economy:  Benchmarking 
Washington’s Performance.  Seattle, WA:  University of Washington, 2003. 

Song, Michael.  “Marketing-Manufacturing Joint Involvement Across Stages of NPD:  Effects on 
the Success of Radical vs. Incremental Innovations.”  Academy of Management Proceedings 
(2002). 

Spann, M.S.; M. Adams; W. E. Souder. “Improving Federal Technology Commercialization.”  
Journal of Technology Transfer 18, no. 3-4 (1993):  63-74. 

Spivey, W. Austin.  “Improving the New Product Development Process:  a Fractal Paradigm for 
High Technology Products.”  Journal of Product Innovation Management 14 (1997):  203-218. 

Souder, W.; et. al.  “A Guide to the Best Technology Transfer Practices.”  Journal of Technology 
Transfer 15 (1990):  5-16. 

Steffensen, Morton.  “Spin-offs from Research Centers at a Research University.”  Journal of 
Business Venturing 15 (1999):  93-111. 

Steier, Lloyd.  “Newly Created Firms and Informal Angel Investors:  a Four-stage Model of 
Network Development.”  Venture Capital 1, no. 2 (1999). 

Stein, Donald G.  Buying or Selling Out?  The Commercialization of the American Research 
University.  New Brunswick, NJ:  Rutgers University Press, 2004. 

Stevens, Ashley J.  “Guest Essay:  in Defense of University Patent Licensing.”  Technology Review 
(2003). 

Stevens, Greg; Burley.  “Piloting the Rocket of Radical Innovation.”  Research Technology 
Management (2003):  16. 

Stone, Vathsala.  “Systematic Technology Transfer:  a Case Study in Assistive Technology.”  
Journal of Technology Transfer 28 (2003). 

Stringer, Robert.  “How to Manage Radical Innovation.”  California Management Review 42, no. 
4 (2000):  70. 



   

 

Technology Commercialization Framework              Page 87             

Studt, Tim.  “The 10 Rules of Technology Transfer.”  R&D (2004). 

TASC, Inc.  The Economics of a Technology-based Service Sector.  National Institute of Standards 
and Technology, 1998. 

Tassey, Gregory.  Methods for Assessing the Economic Impacts of Gernment R&D.  National 
Instituted of Standards and Technology, 2003. 

Tatikonda, Mohan V., G. N. S.  “Product Technology Transfer in the Upstream Supply Chain.”  
Journal of Product Innovation Management 20 (2003):  444-467. 

Teece, David J.  Essays in Technology Management and Policy.  2003. 

Teece, David J.  “Profiting from Technological Innovation.”  Research Policy 15 (1986). 

Tesar, George.  Strategic Technology Management:  Building Bridges Between Science, 
Technology and Business Management.  2004. 

Tidd, Joe; Kirsten Bodley.  “The Influence of Project Novelty on the New Product Development 
Process.”  R&D Management 32, no. 2 (2002):  127-138. 

Thomke, Stefan.  “Enlightened Experimentation:  the New Imperative for Innovation.”  Harvard 
Business Review (February 2001). 

Thomke, Stefan.  “R&D Comes to Services.”  Harvard Business Review (April 2003). 

Thoms, Bill.  Reducing the Risk of a Commercialization Failure.  2003. 

Thore, Sten A.  Technology Commercialization:  DEA and Related Analytical Methods for 
Evaluating the Use and Implementation of Technical Innovation.  Norwell, MA:  Kluwer 
Academic Publishers, 2002. 

Thrusby, Jerry.  “Industry/University Licensing:  Characteristics, Concerns and Issues fro the 
Perspective Buyer.”  Journal of Technology Transfer 28 (2003):  207-213. 

Thursby, Jerry.  “Objectives, Characteristics and Outcomes of University Licensing.”  Journal of 
Technology Transfer 26 (2001). 

Tipping, James W.  “Assessing the Value of Your Technology.”  Research Technology 
Management (1995). 

Tornatsky, Louis.  “Benchmarking University-Industry Tech Transfer:  a Six Year Retrospective.”  
Journal of Technology Transfer 26 (2001). 

Tornatsky, Louis.  Incubating Technology Businesses:  a National Benchmarking Study.  Athens, 
Ohio:  National Business Incubation Association, 2003. 

Tornatsky, Louis.  Innovation U:  New University Roles in a Knowledge Economy.  Southern Growth 
Policies Board, 2002. 

Tornatsky, Louis.  National Benchmarking Analysis of Technology Business Incubators:  
Performance and Practices.  Athens, Ohio:  National Business Incubation Association, 2002. 

Tornatsky, Louis.  Where Have All the Students Gone?  Southern Growth Policies Board, 1998. 

Tushman, Michael; Anderson.  “Technological Discontinuities and Organizational Environments.”  
Administrative Science Quarterly 31 (1986):  439-465 

Udell, Lawrence J.  “Ask All the Right Questions.”  Research Technology Management 44, no. 2 
(March/April 2001):  13-14. 

The United States Government Accountability Office.  Technology Transfer NIH-Private Sector 
Partnership in the Development of Taxol.  2003. 



   

 

Technology Commercialization Framework              Page 88             

Upton, Nancy.  “Venture Capital Investment and US Family Business.”  Venture Capital 2, no. 1 
(2002) 

Urban Economic Development Branch.  Research and Technology Parks.  Ontario, Canada:  
Ministry of Enterprise, Opportunity and Innovation, 2002. 

Veryzer, Robert W. “Discontinuous Innovation and the New Product Development Process.”  
Journal of Product Innovation Management 15, no. 4 (1998):  303–321. 

Veryzer, Robert W.  “Key Factor Affecting Customer Evaluation of Discontinuous New Products.”  
Journal of Product Innovation Management 15 (1998):  136-150. 

Walsh, Steven; J. Linton. “Infrastructure for Emerging Markets Based on Discontinuous 
Innovations.”  Engineering Management Journal 12, no. 2 (2000):  23–31. 

Walsh, Steven.  “Portfolio Management for the Commercialization of Advanced Technologies.”  
Engineering Management Journal 13, no. 1 (2001):  33. 

Wang.  Measuring Technology Transfer.  2003. 

Waugaman, Paul G.  Best Practices for University Technology Transfer:  Working with External 
Patent Council.  Southern Technology Council, 1994. 

Waugaman, Paul G.  Benchmarking University-Industry Technology Transfer in the South and the 
EPSCoR States:  1997-1998 Data.  Southern Technology Council, 2001. 

Weerd, Petra.  “Alignment and Alliances for Research Institute Engaged in Product Innovation:  
Two Case Studies.”  Creativity and Innovation Management 12, no. 2 (2003). 

Werner, Bjorn.  “Measuring R&D Performance – US and German Practices.”  Research 
Technology Management (1997). 

Westlink.  Simon Fraser University Spin-off Company Survey 2000 Report.  2001. 

Wolfe, Chuck.  Best Practices in Action:  Guidelines for Implementing First-Class Business 
Incubation Programs.  NBIA, 2001. 

Wong, Andrew.  Angel Finance:  the Other Venture Capital.  Chicago, IL:  University of Chicago, 
Graduate School of Business, 2002. 

Wright, Peter; Ajay Vohora; Andy Lockett. “The Formation of High-Tech University Spinouts: The 
Role of Joint Ventures and Venture Capital Investors.” Journal of Technology Transfer, 29 (2004). 

Wyse, Roger.  Venture Capital and Economic Growth – a Perspective.  2003. 

Youtie, Jan.  Assessing Methods for Evaluating State Technology Development Programs:  
Recommendations for the Georgia Research Alliance.  1997. 

Zahra, Shaker A.  “Source of Capabilities, Integration and Technology Commercialization.”  
Strategic Management Journal 23 (2002). 

Zider, Bob.  “How Venture Capital Works.”  Harvard Business Review (1998). 



   

 

Technology Commercialization Framework              Page 89             

 

 

 

 

EVOLUTION OF THE PROCESS OF TECHNOLOGICAL INNOVATION AND COMMERCIALIZATION 
In a set of articles during the early 1990’s, Rothwell organized the history of technological 

innovation and commercialization and into five generations.  These generations are instructive in 

terms of setting the context in which technology commercialization happens today. 

 

1ST GENERATION “TECH PUSH” – 1950S TO MID-1960 
The 1950s through the early 1960s were a period of rapid economic growth driven in part by the 

creation of many new industries based on technological innovations and capabilities.   Society, 

government and businesses devoted substantial resources and energy to commercializing the 

increasing flow of scientific discoveries and technological innovations from the nation’s 

laboratories and universities.  The process of moving technology from the lab to the marketplace 

was considered linear, as reflected in the following diagram. 
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2ND GENERATION “MARKET PULL” – MID-1960S TO EARLY 1970S 
The mid-1960s through the early 1970s was a period of slower growth with an emphasis on 

rationalizing the use of resources, increasing productivity and struggling for market share.  

Demand side factors became the major drivers of innovation.  Still considered linear, the 

technology commercialization process as then understood began with “market need”, as 

shown in the following diagram. 
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3RD GENERATION “INTERACTIVE OR COUPLING” – EARLY 1970S TO MID-1980S 
Economic crisis and severe resource constraints characterized this period.  The 1970s and early 

1980s included two major oil crises, stagflation and growing structural unemployment.  Resource 

allocation decisions and investment practice were dominated by cost reductions, scale 

optimization, consolidation and rationalization.  Empirical research suggested that the “Tech 

Push” of the 1st Generation process and the “Market Pull” of the 2nd Generation process 

represented possible, but not likely paths for technology commercialization.  The research 

revealed a more complex interaction between the two.  Academics and practitioners began to 

view the commercialization process as complicated, or at least iterative, rather than linear.  The 

following diagram illustrates the 3rd Generation process:  
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The recognition that the innovation process was complex and non-linear led to studies that 

highlighted the multiple factors that influence success or failure   Rothwell organized these 

factors into two groups - project execution factors and corporate level factors.  Sadly, at least 

for those looking for a clean, objective formula for technology commercialization, Rothwell also 

recognized the context sensitive nature of these factors.  In other words, Rothwell saw that the 

impact of individual factors on success or failure depended on micro and macro economic 

factors, local and regional availability of capital, the reputation of the entrepreneur or 

researcher, the existence (or not) or angel investors with experience in the target industry, the 

local or regional presence of a relatively large number of businesses that could benefit from the 

commercialization of the technology and a host of other factors.    Researchers also began to 

explore the role of key individuals (Champions) as critical and necessary drivers of success. 
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4TH GENERATION “INTEGRATION AND PARALLEL DEVELOPMENT” – EARLY 1980S TO EARLY 1990S 
During this period of economic recovery from the early 1980s through the early 1990s, industry 

looked to technology, alliances and global strategy to gain competitive advantage.  Product 

life cycles shortened, speed to market became important, as did optimization for manufacturing 

efficiency.  The Japanese led the world in the use of parallel rather than serial development 

processes, intensive information exchange and functional overlap.  Many companies are only 

just beginning to master these techniques.  This 4th Generation process, which involves parallel 

and cross-discipline development, represents yet another degree of complexity as depicted in 

the following diagram of the Nissan development process. 
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5TH GENERATION “SYSTEMS INTEGRATION AND NETWORKING” – EVOLVING TODAY 
The fifth generation process focuses on speed, efficiency and flexibility to drive innovation.  The 

process is characterized by the following: 

• Integrated and parallel development activities,  

• Strong and early vertical linkages among the various functions (development, 

manufacturing, marketing etc.),  

• IT-based design and information systems.   

 

The process also emphasizes horizontal linkages such as collaborative, pre-competitive research, 

joint R&D ventures and R&D alliances.   The fifth generation process resembles a well-functioning 

network, with the flexibility to deploy resources where and when needed without the transaction 

costs associated with prior generations of the technology commercialization process.   
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Most firms today are struggling with the demands of the fourth generation process of integration 

and parallel development.  While trying to implement a fourth generation process, firms face the 

globalization of markets, increasing regulatory pressures and the accelerating costs of research, 

development and technology commercialization.  These factors require the firms to achieve 

greater speed and efficiency in new product development.  The fifth generation model 

identifies the trade off between development time and development cost by recognizing that 

there is an optimal range of development times that offer minimum development costs.  Only a 

small number of firms appear to have truly embraced the network, fifth generation model, and 

for many firms, the model may prove to be more a theoretical goal than a practical reality, at 

least in the short term.  Firms must nevertheless be aware of opportunities to reduce cost and 

improve information exchange as primary mechanism’s to reduce the cost and time to bring 

innovations to market.  
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firm in energy and telecommunications, evaluating technology-based investment opportunities.   
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