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 This brief note summarizes comments made as part of a panel discussion on the Roles of 
Biotechnology in Development at  ‘ a better world by design ’  conference presented in October 
2010 by Brown University and the Rhode Island School of Design. My recommendations 
centered on several themes of focus for those who seek to identify and exploit opportunities 
for innovation in biotechnology as well as other fi elds of technology. 

 The fi rst theme is that entrepreneurs and innovators create value for customers and users 
(in a two-sided market). A real opportunity that can be pursued successfully must include: need 
and value creation; differentiation / uniqueness with sustainable competitive advantage; and a 
business model that permits delivery of the value created to the marketplace in an economically 
viable manner (whether the organization is for-profi t or not-for-profi t). 

 The second theme is to quantify need and value. Need can be measured using a perspective 
provided by Christensen  et al ,  1   which includes identifying the  ‘ job to be done ’  by the user. 
This model then can be extended using the principles of Outcome Driven Innovation (ODI) 
articulated by Ulwick.  2   ODI provides a quantitative methodology to measure the importance of 
a  ‘ job ’  and the level of satisfaction with current solutions, whose end goal is to identify unserved 
or underserved users. We have found it useful to incorporate designers into the primary market 
research process to fully understand user need and perspective, because need and importance 
might include emotional or human values as well. 

 The third theme is to develop a winning business model that includes a value proposition 
compelling to the target market, an organization and set of partnerships that incorporates the 
resources, processes and values appropriate in the competitive landscape, and a revenue model 
that permits sustainable delivery of value including for the venture itself. 

 Theme four is to incorporate design thinking as an active part of the innovation approach. 
We adopt the notion of Martin that design thinking can be used to design products, services, 
business models or organizations.  3   The Carnegie Mellon Nobel prize winner Herb Simon 
defi ned design thinking as  ‘ devising courses of action aimed at changing existing situations into 
preferred ones ’ .  4   Brown, as quoted by Martin, said that design thinking is a  ‘ discipline that uses 
designer ’ s sensibility and methods to match people ’ s needs with what is technologically feasible 
and what a viable business strategy can convert into customer value and market opportunity ’ . 
Pertinent to the topic of the panel where we are designing not only a product or service but a 
business model and organizational alliance to deliver value, some further perspectives articulated 
by Martin are relevant. He articulates a  ‘ knowledge funnel ’  that proceeds from mystery to 
heuristic to algorithm. From an entrepreneurial perspective this is equivalent to proceeding from 
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need (or problem) to pattern (or solution) to a business model and organization that delivers 
value repeatedly and reliably. In the present context, the bio entrepreneur is advised to use 
this model employing design thinking along with principles of business to design sustainable 
solutions to pressing global need while also utilizing the  ‘ molecular tools ’  available. Here, we 
refer to the use of biotechnology in health, agriculture or energy and the environment. 

 Theme six is for the entrepreneur to be aware that  ‘ what can go wrong may go wrong ’ , 
therefore, identify and manage risks. Some other principles that must be understood are: balance 
technology push with market pull; understand the entire value chain and where the organization 
can compete and extract value proportionate to the value added; build a winning, collaborative 
team and set of partnerships that creates value by sharing value; and fi nally, create a culture that 
incorporates design thinking and rewards innovation. 

 Finally, we cite several examples for illustration of these principles. The fi rst comes from 
our experiences in Qatar and the Carnegie Mellon University     campus there. A principal 
challenge is that there is no existing ecosystem to exploit systematic innovation using 
biotechnology in health, agriculture or energy. However, there is a strong desire to bring 
innovation in the region to deal with the fact that the current basis for the economy (gas and 
oil) will be depleted in several decades. An attempt is underway to develop a parallel economy 
based on knowledge to innovate. The Qatar Foundation has created Education City and the 
Qatar Science and Technology Park whereby, world class educational and commercial 
organizations are recruited to Doha to provide and educate the human capital needed to 
innovate. This approach will leverage intellectual capacity and develop indigenous capacity as 
well, while also connecting to the global economy via creative value-sharing partnerships. 

 The second example deals with one project originating from our capstone project course 
(Designing and Leading a Business) at the Tepper School of Business.  5   A startup company, 
Tropical Health Systems, is creating a revolutionary medical device for the treatment of malaria. 
In simple terms the device is a portable, extracorporeal blood purifi cation device that removes 
infected red blood cells from the patient ’ s circulatory system, resembling a dialysis procedure. 
It is estimated that 10 per cent of all malaria cases progress to the severe stage of the disease. 
It is at this stage that current solutions are most ineffective and costly; creating a signifi cant 
opportunity to rapid market entry and wide adoption whereas saving lives that would most 
likely be lost otherwise.      
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