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This is the stage in which the idea or concept is created. The 
idea or concept is generally inspired from a desire, need or 

opportunity recognized by various stakeholders. The purpose 
of the idea is to devise an improvement or advancement to 
what currently exists within an industry or relative market.  

Identify 
Opportunities 

Brainstorming

Determining what the public needs versus 
what the scientific community wants

Brainstorming
Leveraging knowledge, talents and expertise 
of stakeholders within the scientific and non-
scientific community to identify opportunities

1) Engineers
2) Synthetic Biologists 
3) Companies that may participate in the use of synthetic biology 
4) Members of Academia

Once the idea is generated, its feasibility must be assessed. 
This stage is critical in that it defines how the technology is 
relevant to the impacted stakeholders, and does not only 

benefit the scientific community.  

Feasibility Assessment

Ethics Assessment

Identify current 
technological issues 

Evaluate functionality 
of current 

technologies  

Define Technological 
Constraints

Define technological 
inputs

Strategy 
Implementation: 
Evaluating Ethical 

Judgement

Strategy 
Implementation: Risk 

Assessment & 
Mitigation of Evolving 

Stigmas 

1) Engineers
2) Synthetic Biologists 
3) Companies that may participate in the use of synthetic biology 
4) Members of Academia
5) Ethicists
6) Knowledge Brokers

Methods: How do we 
gather information, 

collaborate & generate 
ideas?

Roundtable Discussions, Workshops, 
“Whiteboard” Discussions, Surveys, 

Conferences 

Roundtable Discussions, Workshops, 
“Whiteboard” Discussions, Surveys, 

Conferences 

How do we relieve the 
stigmas that may evolve 
post-commercialization?

The intended goal during the technology assessment phase is 
to map out the inputs required to design the technology. 

Stakeholders should then be able to define its competitive 
advantage and positioning within its respective market. 

Competitive 
Analysis

Porters Five 
Forces

SWOT & PEST 
Analysis

What Business Tools & 
Models can be leveraged in 

order to make a 
comprehensive assessment?

1) Engineers
2) Synthetic Biologists 
3) Companies that may participate in the use of synthetic biology 
4) Members of Academia
5) Knowledge Brokers
6) Business Intelligence Analysts
7) General Public (ie. Focus Groups)

Identifying Target 
Market 

Define competitive 
advantage (ie. What 

differentiates the 
technology from 
what currently 

exists?) 

Roundtable 
Discussions

Survey to target market: What are 
their needs?

Identify Target Consumer 
within Target Market 

Identify Financial 
Constraints

A continuous inflow of funding will be required to 
support the development & “marketing” of the 

technology. The indirect benefit in utilizing funding 
strategies is the preliminary sense of awareness it brings 
forth to the non-scientific community (ie. The synthetic 

biology institution’s source of funding may include 
members of the scientific and non-scientific community) 

This is a critical stage in which the synthetic 
biology institution is able to build a 

strategic partnership with those that are 
able to benefit from the technology. These 
strategic partners would also leverage their 
resources to help promote the technology 

in an unbiased manner. 

1) Synthetic Biologists 
2) Academic Institutions
3) Government Representatives 
4) Technological Institutes 
5) Investors 
6) Companies that would benefit from the purchase and use of the 
technology 
7) Other funding agencies 

How does a synthetic 
biology institution 
develop a funding 

strategy?

Identify prospective 
strategic partners & sources 

of funding

Allocation of Funding: How much do we 
need and what will it be used for?

Government Grants
Funding from investors 

who identify the 
technology’s opportunity

Academic Institutions 
who demonstrate 

support for the field 
Funding Agencies

Identify
 sources
 which 

may include

As the synthetic biology institution may seek funding 
from a governmental source, it is important the 

technology’s framework aligns to the national and 
international standards or regulations enforced by all 

levels of the government. 

The company/organization designing the technology 
may also seek patenting opportunities. This is a very 

“tricky” phase of the technology development process 
as the concept of patenting in the field of synthetic  

Synthetic Biology institution must 
determine and define the 

purpose of their technology. 

Synthetic Biology institution must 
determine what standards and 

regulations their technology must 
adhere to. 

1) Synthetic Biology Institution
2) Members of Government (ie. Ministry of Environment and Ministry 
of Health) 
3) Knowledge Brokers

How does a Synthetic 
Biology institution 

determine what standards 
and regulations they must 

comply too

Roundtable discussions 
with members of the 

government

Insight from knowledge 
brokers

Determine if any parts of the 
technology are deemed 

patentable. 

Does this patent support or 
impose a risk on the concept of 

innovation within the field of 
synthetic biology?

Ethics Assessment 

1) Synthetic Biology Institution
2) Patent Lawyers
3) Ethicists 
4) Knowledge Broker
5) Government 

Does the prospective patent 
infringe upon existing patent 

laws

Does our technology fall under 
a private model or an open-

sourced model? Can we achieve 
a hybrid of both?

Can the concept of 
patenting exist within 

synthetic biology?

Insight from patent lawyers  

Roundtable discussions/
Workshops (Risk 

Assessment) 

Analyzing historical data- 
SWOT analysis on issuing 

patents within field of 
Biotechnology

Once the prototype is developed, it is important that 
all stakeholders are educated about the purpose and 

benefit of the technology. This stage is critical as it  
mitigates the stigmas that may be raised from 

influences that lack basis. It is also an opportunity for 
the synthetic biology community to fully implement a 

knowledge transfer strategy 

The synthetic biology 
community must design 
tools &  templates in a 

language that is 
comprehensible to all 

stakeholders. 

Identify all stakeholders 
impacted by the technology 

Establishing communities of 
practice

How do we leverage 
existing KT strategies and 
utilize it within the field of 

synthetic biology? 

1) Engineers
2) Industry Representatives 
3) Non-governmental organizations
4) Non-scientific Community (ie. Hospital Staff) 
5) Decision Makers  
6) Natural & Social Scientists
7)Other Funding Agencies
8) Knowledge Brokers

How is the
Knowledge
transfer
Strategy
implemented?

Informational 
Material (Technical & 

Non-technical) 

Educational 
Workshops- 

Knowledge Fairs 
Panel Discussions

Once the technology has entered the market, how do 
we ensure an opportunity for growth and achieve a 
sustained level of public acceptance? What strategy 

must be implemented to self-sufficiently promote and 
preserve the new knowledge, skills, and opportunities 

that evolve within the field of synthetic biology?

Through collaborative decision making amongst all 
stakeholders, what tools can be implemented to 

ensure that there is a sustainable flow of 
communication between the scientific and non-

scientific community?

1) Engineers
2) Industry Representatives 
3) Non-governmental organizations
4) Non-scientific Community (ie. Hospital Staff) 
5) Decision Makers  
6) Natural & Social Scientists
7)Other Funding Agencies
8) Knowledge Brokers

Post-Mortem 
Analyses

Creating a 
Knowledge Transfer 

Registry

Continual 
Workshops

Analyzing the 
Critical Success 

Factors

Establishing 
Communities  

Surveys to all 
stakeholders

Research & Development Phase Financial & Ethical Assessment Phase Marketing & Commercialization Phase

To enhance the visibility of a technology and introduce 
it to its target market. This stage gives synthetic 

biology institutions the opportunity to demonstrate 
that their technology aligns to their initial assessment. 

It also gives them the ability to evaluate the 
technology’s economic feasibility. 

Development of a 
commercialization plan 

At what stage of the technology 
development process do we want to 

release our technology? 

To whom do we want to initially 
introduce our technology to?

What sort of models do we develop to 
assess the end-user’s response to the 

technology?

1) Engineers
2) Industry Representatives 
3) Business Experts 
4) Non-scientific Community
6) Natural & Social Scientists
7)Other Funding Agencies
8) Knowledge Brokers

Ensure performance during 
commercialization aligns to projections 

made in the market assessment. 

Provide surveys to the 
end-use to assess 

relative success of the 
product 

Seek insights from 
business experts to 

develop a sustainable 
commercialization 

plan

Without a business framework, a scientific technology’s progression is limited. 

 The purpose of commercialization is to assess the technological and economic feasibility of a product. In 
this particular field, the term commercialization is defined from two different perspectives. The first stage 
of commercialization is educating all stakeholders impacted by the technology. This will further help to 
develop a sustainable and paralleled stream of communication and knowledge transfer between the 
scientific and non-scientific community. 

The second stage of commercialization involves the incorporation of the models, discussions and tools 
developed in the preliminary stages of the technology development process. This particular stage allows 
synthetic biologists to gain insight on the economics of their technology, achieve public acceptance and 
mitigate the stigmas that may arise. The following is a roadmap  that simulates the prospective stages that 
a synthetic biology technology may undergo. With ample funding, active participation from all 
stakeholders & a continual level of knowledge transfer, a synthetic biology institution is able to attain a 
scientific milestone. 
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1. Education
2. Research & Development

3. Biosafety
4. Socioethical analyses

5. Commercialization
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