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The SOPHIC Conceptual Model (SCM) introduces a unique approach to human centered design 
through the role of a Trade Space Negotiator (TSN) and a focus on convergence of three distinct domains: 
Business Strategy, Human Factors and Engineering. Each domain has significant contributions and a 
unique perspective that needs to be considered to find the optimum balance for the organization to deliver 
successful products or services. The function of the TSN is to find this balance between the seemingly 
competing domains for the organization.  The SCM and TSN work together to prevent and resolve conflict 
by identifying discordance between the domains and converge on an integrated solution resulting in 
innovative outcomes. When the business is optimized through the SOPHIC Conceptual Model it delivers a 
successful user interaction, addresses tangible needs, and delivers a positive experience resulting in cost 
effective processes and innovative outcomes leading to Better Business by DesignTM.

 
INTRODUCTION  

Sophic Synergistics presents a novel conceptual model 
for Better Business by DesignTM. The SOPHIC Conceptual 
Model (SCM) is an integration approach for the practitioner, 
the Trade Space Negotiator (TSN), who is focused on 
delivering innovative outcomes across three very different 
domains: Business Strategy, Human Factors, and Engineering. 
Historically, these domains have been organized to operate as 
independent entities within the organization. The autonomous 
nature of each domain results in unintended competition 
between the domains that may lead to conflict.  This conflict 
contributes to degraded performance of each of the domains 
and ultimately prevents the enterprise from achieving desired 
outcomes including competitive edge.   

As stakeholders in the product or service being 
developed, each domain has a unique trade space that needs to 
be identified across the continuum of the design and 
development process.  The role of the TSN ensures that each 
domain’s perspective is considered in the process of 
identifying the optimum balance for the organization to be 
successful. Utilizing the SOPHIC conceptual model and the 
role of TSN, organizations can prevent and resolve conflict by 
identifying the discordance between the domains and 
converging on integrated solutions that result innovative 
outcomes more consistently over time. 
 
PRACTICE INNOVATION  

It is important to define and describe the three distinct 
domains that the SOPHIC Conceptual Model (SCM) and the 
role of TSN. By documenting each domain’s unique functions 
and priorities, the SCM identifies points of tension and 
discordance as well as points of synergy and harmony. 
Applying the SCM, the TSN focuses on resolving points of 
discordance between the domains to be able to converge on 
the optimal outcome desired by the enterprise.   

 
Business Strategy 

The fundamental drivers of business include achieving 
profitability while minimizing cost to the organization during 
the process of design and development of products, services, 

or environments.  This is an oversimplification of how 
businesses work, but highlights a driving force behind how the 
Business Strategy domain makes decisions regarding products 
and services, which impact the organization’s ability to be 
successful long term.  The Business Strategy perspective 
introduces a source of conflict that negatively impacts an 
organization by driving solutions that only fit within an 
acceptable margin of cost and schedule parameters for the 
organization.  Although productive for managing the bottom 
line, this prioritization in a vacuum works against the 
organization’s ability to develop and design products, services, 
and environments that address customer needs through 
impactful human centered designs. Ultimately, this domain’s 
focus on reducing or limiting budget and schedule may cost 
the organization the ability to enter a market competitively, 
maintain a competitive edge, or deliver customer products and 
services that address true needs had the investment and 
schedule matched the opportunity.   
Human Factors 
 Human Factors is a domain focused on the human as the 
critical consideration for the design and implementation of 
technology and systems.  Specifically, this domain leverages 
human strengths and weaknesses to drive designs that 
optimize a human’s ability to interact with products, services 
and environments while simultaneously preventing errors, lost 
time, and safety related risks.  This is accomplished through 
an intimate understanding of how people interact with 
environments, their expectations of these interactions, and 
their true needs while designing for natural affordances.  All 
things considered, this sounds like a winning strategy for a 
Business Strategy domain to adopt, but this perspective 
introduces a source of conflict for cost and schedule priorities.  
The Human Factors domain may experience resistance from 
the Business Strategy and Engineering domains within the 
organization because the necessary actions needed to achieve 
an optimal human system state can be very costly, require a 
long lead time to design and implement, and does not favor 
aesthetics over usability. It is also important to identify when a 
sufficient degree of optimization has occurred so that this 
domain does not drive the other domains into a scenario of 
diminishing returns on the initial investment. 
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Engineering 

The Engineering domain can be split into many different 
sub-areas within this discipline, but for the purposes of this 
model we identify this domain as the part of the organization 
that focuses on the design of technology, buildings, machines 
etc.  The primary focus of this domain is to design the solution 
that addresses the parameters of the given problem or 
challenge.  This domain’s perspective introduces conflict 
within the organization because the design solution proposed 
is not necessarily the solution that will be optimized for 
human interaction, based on human needs, or the most cost 
effective or easiest to implement from a user acceptance or 
time to market perspective. This domain may favor form over 
function that might represent an immediate ‘win’ for the 
enterprise but ultimately fail to deliver in the long term by 
inadequately addressing customer needs and expectations. 
 
Point of Convergence  

Taking a step back, we must consider why businesses 
exist in the first place to understand how powerful the impacts 
are when these domains are integrated using the SOPHIC 
Conceptual Model (SCM) and the Trade Space Negotiator 
(TSN) role.  A business does not exist to create technologies 
or introduce products or services to the market.  Put another 
way, business success is not driven by developing and 
delivering technologies.  Success occurs when a business 
develops and introduces technologies to a market that address 
the needs of people or industries, solving real world problems 
and challenges.   A human centered design strategy ensures 
that the products and services that an enterprise delivers meets 
an actual need of your consumer base versus a perceived need 
(want).   When a product or service truly solves a problem for 
a user base, the user acceptance potential and success is 
maximized.   

This perspective is especially important when you 
consider bringing non-traditional/new products and services to 
market.   In this case, the user mental model for how to 
interact with a product and why someone would need it 
doesn’t exist.  If the design can naturally inform the user 
through how it looks, feels and responds to the user’s 
interaction then the likelihood of a user accepting the product 
and the product becoming a market success is high.   This type 
of strategy and integration occurs when the business applies 
the SCM and incorporates the TSN role to achieve an optimal 
outcome.   
 Optimal outcomes occur when each domain understands 
the basic truths of the organization and how the divergent 
perspectives of each domain should converge on important 
aspects of problem solving and needs assessment.  
Organizations and their domains must first understand that 
they are in the business of problem solving, addressing 
challenges, and delivering solutions to human needs no matter 
the type of business or what they are trying to achieve 
internally or externally.  This integrated strategic approach 
requires the Business Strategy domain to alter their 
perspective, understanding that their job is to work with the 
Human Factors and Engineering domains to transform these 
challenges into desired solutions.  Desired solutions that 

adhere to cost and schedule constraints, but also prioritize the 
human as a critical component of the end design or desired 
state.  The Human Factors domain must equally broaden their 
perspective to include business and engineering considerations 
while executing the human centered focus.  This serves to 
mitigate risks associated with driving up costs unnecessarily 
or causing the organization to miss a market opportunity 
because schedule constraints were not well understood.  
Similarly, the model requires the Engineering domain to 
include the business considerations, such as cost and schedule, 
as well as the importance of the human centered focus within 
their design concepts.  This increases the likelihood of market 
success, user acceptance and decrease re-work or redesign 
needs.  This is a lofty challenge and why the role of an 
independent TSN becomes critical to the success of this 
approach and effective use of the SCM.  

Applying the SCM and leveraging the TSN role creates 
an opportunity to achieve convergence for the enterprise and 
its domains, including a philosophy that can be used to 
integrate each domain’s perspective.  This approach yields a 
winning business strategy and operation that is focused on 
human centered design principles and innovative outcomes 
that will become the norm driving long term business success.  
 
FINDINGS 

One of the primary components of innovation is the 
human.  It is a misnomer that a business leads a market 
because they are innovative, they lead because they focus on 
the human user, the user’s needs, the design, and the 
integrated experience effectively.  That means that innovation 
is not the condition or the catalyst, it is the end state realized 
when the human element is effectively considered as part of 
the business strategy.  This applies to the organization and 
how it operates and how the organization designs products, 
services and environments to meet customer needs. Sophic 
Synergistics LLC is a consulting firm that developed this 
model and seeks to improve the practice by spurring 
innovation through the principles of human centered design as 
a business methodology utilizing the SOPHIC Conceptual 
Model (SCM) and the role of a Trade Space Negotiator (TSN) 
(Figure 1).   

The SCM integrates six elements as part of the 
methodological approach: Strategy, Outcomes, Perspective, 
Human Centered, Integration, and Convergence.  These 
elements help each domain converge on a shared perspective 
on how to deliver a human centered strategy that meets each 
domain stakeholder’s requirements synergistically for the 
organization.  It is important to remember that each element 
works synergistically to drive the integration of the domains 
and there is no implied order nor are they mutually exclusive 
from a process perspective.  However, it is imperative for the 
TSN to work with all the domains on each of the following 
areas: 
 
Strategy 

Strategy is the overarching approach that the 
organization uses to guide its operations to a shared vision and 
operational approach.  This creates the foundation for how 
each of the domains will ultimately interact.  As illustrated by 
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the SCM (Figure 1), the organization has the opportunity to 
strategically adopt a model that emphasizes the integration of 
priorities between the domains versus eliciting conflict 
between the domains by prioritizing one domain over the 
other.    
 Developing the strategy requires the enterprise to address 
the following questions with the domains collectively as part 
of the TSN function: 
 

1) What is each domain’s role in addressing the current 
challenge?  How will that change over the life cycle? 

2) What are the priorities for each domain given the 
current challenge?  

3) What resources will each domain require to 
effectively address the challenge? 

4) Where do the intent of each domain’s priorities and 
resources align? 

5) Where do each of the domain’s priorities and 
resources conflict? 

Outcomes 
The organization must define what success is for the 

enterprise and each of the domains to ensure that the 
integrated result reflects the appropriate contribution of each 
domain at the appropriate points in the lifecycle.  To achieve 
success, the business must fully understand the desired 
outcomes for each domain but also how these outcomes 
translate into customer experience and acceptance once 
products and services are delivered to market.  To capture the 
market and spur innovation the organization must focus on 
addressing needs.   The TSN would focus on the following 
questions to help elucidate each domain’s perspective on the 
outcome: 

 
6) What evidence is the business utilizing to determine 

industry needs and what data is missing? 
7) What is the need the business is trying to address? 

What is driving the need? 
8) Is this a need or a want and how does this impact the 

goals of each domain? 

Perspective 
 Each domain has a unique vantage point of the 
challenges and the solution paths for an enterprise to achieve 
an objective.  The vantage points are often in conflict and 
require an understanding of each domain’s individual 
perspective to converge on a shared perspective.  The SCM 
and the TSN help lead the organization to achieve an 
integrated solution by focusing on identifying a balance 
between each domain’s requirements and ability to address the 
constraints inherent in each domain’s function.   The approach 
stated within the Strategy and Outcomes sections provide 
insights required to ascertain each domain’s perspective, 
requirements, and constraints associated with the challenge in 
question.     
 
 
 

Human Centered 
 The Human Centered element is the heart of the SOPHIC 
Conceptual Model and the fundamental objective of the TSN.  
All attributes of business success are ultimately traced back to 
meeting human needs, either internal or external to the 
organization.  When you consider human centered design as 
part of your process, you naturally design to how people want 
and need to exist within your environment and use your 
product or service.  This draws people naturally and 
effectively to desire, buy, and promote your organization, 
products and services.  Building on the questions outlined 
within the Outcomes section, these questions address more 
definitive aspects of inclusion of the user as a shared domain 
perspective: 
 

9) Who are the intended users and environment of use?  
10) Are there secondary unintended usage environments 

or users? 
11) Have the appropriate human requirements been 

defined?   
12) What are the risks we are trying to mitigate?  
13) What user capabilities are we trying to capitalize on 

within the design? 
14) What are the required concept fidelity and user 

testing requirements of the project?  

Integration 
 The value of integrating the contributions of the domains 
becomes indisputable at this stage of the process. Once you 
have stepped through SCM phases and questions 1-14, the 
TSN will leverage the collective perspectives of each domain 
to address the challenges that arise during the life cycle 
including: 
 

15) What obstacles to design do each domain’s 
requirements, user testing and schedule introduce? 
How will we mitigate them? 

16) When will the concept and user testing occur during 
the project life cycle?  

17) How do we mitigate cost associated with the 
tests/analysis and required changes? 

18) Have we integrated the testing in a manner that is 
necessary and impactful? Are all tests necessary? 

19) How do we plan to address changes made through the 
course of design? 

20) How do we plan to test effectiveness prior to 
product/service deployment? 

Convergence 
When an organization utilizes the SCM and incorporates 

the role of a TSN, the benefits extend far beyond an increase 
in profits and include: reduction in time to market, little to no 
design rework, streamlined operations and development 
approaches, lowered customer acquisition costs, increased 
user acceptance, greater customer retention, increased 
innovation potential, reduced risks including product liability, 
and reduced need for after-market support and customer 
service costs.  Convergence is realized once integration is 
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achieved and the domains successfully collaborate and 
compromise on priorities to reach the most innovative 
solutions within the given constraints.  Evidence that you 
have successfully achieved convergence will exist and can be 
identified through domain stakeholder feedback, customer 
feedback, and customer acceptance of the product and service 
within the target market.   
 
DISCUSSION 

The desired product, service, or environment is 
optimized through implementation of the SOPHIC Conceptual 
Model (SCM) and incorporation of a Trade Space Negotiator 
(TSN). This integration and optimization function delivers a 
successful user interaction, addresses tangible needs, and 
delivers a positive experience resulting in cost effective 
processes and innovative outcomes because all domains are 
operating as an integrated entity.  To demonstrate, we will 
showcase how the SCM model can be applied for the 
enterprise through the TSN role.   

 
Scenario Example:  NASA’s Implementation of 
Crowdsourcing  

In 2008, NASA introduced the concept of open 
innovation within the organization while evaluating the 
viability of crowdsourcing as a new technique and tool to 
approach problem solving.   At the time, crowdsourcing was a 
fairly new and very innovative methodology that was rising in 
popularity. Crowdsourcing is an approach that allows an entity 
to leverage global expertise through a software platform that is 
web accessible.  This platform allows a particular problem to 
be shared with a global network of solvers without the need to 
employ them as traditional employees. This was very 
intriguing to NASA because it broke traditional models of 
how we defined problem solving and preconceived boundaries 
to obtaining expertise.  The concept and crowdsourcing tool 
gave NASA the ability to effectively harness worldwide 
wisdom and apply expertise in novel ways, tapping into the 
unique expertise of many instead of hiring an expert of one.   

This required a monumental shift and adoption of a 
methodology that would change how the organization 
understood and defined the act of problem solving and 
solution integration into traditional Agency practices. 
Although these were significant challenges for the 
organization, it was a valuable concept for NASA to consider 
because the current methodology could not be sustained with 
the reduction in resources experienced (Rando et al., 2010).   

The effort proved successful for the organization, but 
success was partially realized through the convergence of the 
three domains with the assistance of a TSN and a change in 
how each domain defined problem solving.  The outcome can 
be understood through the application of the SCM and the 
TSN role.   
 
Applying the SCM to the Scenario: 
 
Strategy:  

The need of the organization, how to maximize limited 
resources to productive ends, motivated the organization to 
acknowledge that there was value in redefining the process for 

how the organization accomplished the workload to advance 
Human Spaceflight.  As outlined within the SCM and a TSN, 
the organization asked itself what were the priorities within a 
given timeframe for human spaceflight and what resources 
were available to solve the challenges faced.  What challenges 
had the organization been struggling with and were there 
candidates for this type of platform?  NASA also sought to 
understand what the role of each domain and challenge owner 
would be throughout the process, how would solutions be 
reviewed, and how best to integrate the solutions received 
back into the nominal project life cycle.  Additionally, the 
domains had to identify which resources (people, time and 
money) could be realigned to take advantage of 
crowdsourcing as part of the project life cycle.  These were all 
fundamental questions that required answers during initial use 
of the open innovation methodology and crowdsourcing tools.  
Applying the SCM model, the TSN role was critical in 
defining these parameters for the organization.  
 
Outcomes:   

Based on the probing exercises completed by the TSN 
during the strategic assessment phase, the organization looked 
to its three domains to critically assess where the most critical 
needs or gaps existed and which could fit within the cost and 
schedule parameters defined.  By clearly separating needs of 
the domains from the wants, the organization was able to 
successfully create a list of gaps that were based on the 
integrated parameters and could potentially be addressed 
through crowdsourcing.  NASA defines needs in terms of 
mission objectives and agency priorities, which filter down to 
their domains to manage and prioritize.  As illustrated in the 
SCM (Figure 1) this is achieved by balancing perspectives, 
integrating priorities, and converging on shared solutions.   
 
Perspective:  

To achieve a shared perspective, the domains had to first 
understand the needs or gaps from each of their individual 
perspectives and how the crowdsourcing methodology and 
tool could address their needs collectively.  At first, there was 
conflict and resistance regarding which needs took precedence 
and were capable of being solved within this new framework.  
Past experience and domain expertise introduced a bias 
conflict that led many to initially think that this methodology 
would not yield any new or different results than had been 
achieved by NASA personnel.  There was also general 
resistance to be the first to utilize the crowdsourcing tool 
based on the culture of the organization.  These challenges 
associated with this shared perspective were overcome by 
strong support from the Business Strategy domain.  This 
domain became the champion for the organization and 
supported each domain. The TSN facilitated the process that 
resulted in significant attention being placed on the human 
need that existed within the challenge owner domains, 
lowering the perceived barriers to entry to participate and 
collaborate in this novel manner.   
 
Human Centered:  

Critical to the success of this effort was a focus on the 
needs of the NASA challenge owners (first tier users) to be 
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successful with the crowdsourcing methodology and tools.  
This is a unique spin on the concept of human centered design, 
because the organization had to consider how to address the 
needs of the organization to participate before it could address 
the needs of the problem solvers on the web (second tier 
users).  The users within the domain all converged on one 
shared perspective:, that there was great perceived risk 
associated with being the first to try this methodology.  The 
risk was associated with the reality that there was no past 
experience or model for use within the context of space 
exploration or government.   Similarly, there were no clear 
processes for execution of running challenges outside the 
agency or for how to integrate solutions back into the agency 
within traditional mechanisms.  Many of these issues were 
mentioned within the strategy section, but were uncovered 
throughout the project life cycle by the TSN.   

To address the conflict, the organization focused on 
developing pathways and safeguards within the organization 
through the Business Strategy domain.   Temporarily 
prioritizing the role of this domain helped solve the interim 
challenges introduced during implementation.  Although the 
SCM did not exist at this time, the organization leveraged the 
questions effectively and worked with the domains 
independently to understand where the conflict existed and 
developed an integrated approach to resolve the issues.  This 
was done through the first author’s role as the TSN in this 
example, however the term did not exist at the time of this 
activity.   
 
Integrated:    

As illustrated within the Human Centered section, 
integration became imperative to successful implementation of 
the crowdsourcing methodology.  The effort required each of 
the domains to consider each individual domain as a first tier 
user/customer in the broader scope of the project.   This 
allowed each of the domains to understand the obstacles based 
on the individual perspectives and to work collaboratively to 
remove them with the help of the TSN and champions within 
the organization.  The second tier of the process focused on 
the global problem solver users that would be providing 
solutions to the NASA challenges.  At first, it was not obvious 
how valuable each domain would be to providing clarity while 
developing the challenge statements for the second tier users.  
However, as part of the user testing and interaction that 
occurred during this phase it was clear that the integration of 
the domains was essential to draft challenges and also review 
solutions.  All domain stakeholders were invested in the 
outcome and were motivated to include their perspectives and 
converge on a shared solution which allowed the organization 
to be successful with implementation and beyond.  
 
Convergence:  

The long-term success of the project was largely due to 
the ability of the organization’s domains to converge and 
integrate across domains and priorities.  Specifically, working 
through the steps identified within the SCM and applying the 
model through the role of the TSN to the needs of users within 
the organizational. Including the users providing solutions 
back to the organization.  

Summary   
The SOPHIC Conceptual Model and the role of a Trade 

Space Negotiator (TSN) has broad applicability and can be 
applied to the most abstract of situations with great success.  
The rationale for choosing an example like the NASA 
crowdsourcing effort was to demonstrate the power of human 
centered design as a business strategy as well as a design 
methodology applied to an abstract case.  As proposed by the 
SCM, innovation can be viewed as the outcome of successful 
convergence, when the organization successfully collaborates 
and compromises on priorities to reach the most innovative 
solutions within the given constraints.  The SCM has 
demonstrated that the concept of innovation has no inherent 
value unless it provides a solution to a real world problem and 
addresses the needs of all users, internal and external to the 
organization, and beyond the boundaries of technology 
delivering a human centered strategy and Better Business by 
DesignTM.     
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FIGURES 
 

 
 

Figure 1:  SOPHIC Conceptual Model (SCM) demonstrating 
the integration of each domain perspectives into a shared 
human centered design strategy perspective 
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