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How Individuals Perceive Innovation 
 
According to Everett Rogers, author of Diffusion of Innovations, these attributes of innovation, 
as perceived by potential adopters, affect the rate of adoption and the sorts of decisions people 
make about whether to adopt or reject something new.  The attributes are: relative advantage, 
compatibility, complexity, trialability, and observability.  These attributes are only one set of 
variables he considers.  The others are type of innovation decision, communication channels, 
nature of the social system, and extent of change agents’ promotion efforts.  The latter set of 
variables is considered elsewhere in our transition planning process.  The attributes of innovation 
are one useful exercise to use in step one in evaluating the technology you are planning to 
introduce. 
 
 1.   Relative advantage 
Is the technology better than its competition or whatever it supersedes?  The nature of the 
innovation and the characteristics of adopters will affect what specific advantages (social, 
economic, legal, etc.) are most important. 
2.   Compatibility 
Is the technology consistent with existing values, skills, experiences, and needs of potential 
adopters?  Is it incompatible with values and beliefs, previously introduced ideas, or adopter 
needs?  You need not have a technology that is entirely compatible with potential adopters.  But 
finding incompatibilities may suggest further maturation needed for the technology or obstacles 
or resistance that you’ll need to prepare to overcome (for example, with components of the 
whole product). 
 3.  Complexity 
Is the technology difficult or easy to understand and use?  Is the degree of complexity a match 
for potential end users?  If it is complex, is it because the technology needs further development 
before intended adopters can use it, or is it a match for the skills and interests and resources of 
intended adopters? 
4.  Trialability 
Is it possible to try out the technology or some part of it in advance of making an adoption 
decision?  This attribute is critical for the adoption of most innovations.  Trialability is 
particularly important to earlier adopters of an innovation—later adopters will rely on the 
evaluation and recommendations of early adopters, and early adopters pride themselves on their 
ability assess new ideas.  To win over innovators and early adopters who are crucial to the 
success of your transition, you must find a way for earlier adopters to try out the technology. 
5.  Observability 
Are the results of using the technology visible or otherwise observable?  The relative difficulty 
of observing software-related innovations is cited as one of the reasons for slower rates of 
adoption for these innovations. 
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Factors Affecting Critical Mass of Adopters 
 
According to Robert Fichman and Chris Kemerer, in addition to the attributes of innovation that 
Rogers identifies, community effects or economic factors are especially crucial for a software 
engineering “process” innovation (that is, an innovation to the process by which software is 
produced, rather than to the product itself). For these software engineering innovations, adoption 
must be widespread for individual adopters to realize the benefits of the innovation. In their 
view, a technology must achieve critical mass or become dominant within some reasonable 
period of time. If it does not, adoption will be limited or fail. The factors below can be 
considered relative to the technology you want to transition. The existence of a negative factor 
suggests you will need a strategy to overcome a potential obstacle. A preponderance of obstacles 
may cause you to reconsider whether the technology in its current form is ready for transition. 
  
1.  Prior technology drag 
Is there a large and mature installed base using a technology prior to the one you offer? If yes, 
does that technology enjoy benefits because of a significant network of users? If yes, what are 
you prepared to do about the gap in short-term benefits between use of the old and the new 
technology? Is the promise of the new technology sufficient to overcome resistance to the new 
technology? Do you have a strong sponsor for the innovation? 
  
2.   Irreversibility of investments 
Will adopting organizations need to make irreversible investments in areas such as products, 
training, and accumulated project experience? Will these investments be “wasted” if a large 
network of adopters does not develop quickly? Are your intended adopters likely to tolerate this 
risk? 
  
3.   Sponsorship 
Do you have a single entity (person, organization, consortium) to define the technology, set 
standards, subsidize new adopters, and generally promote adoption of the new technology? 
  
4.   Expectations 
Is there a strong scientific or research base for the innovation? Is there a clear match between the 
strengths of the technology and the direction, strategy, or mission of the adopting organizations? 
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Exercise:  Defining the Problem and Solution. 
 
What is the problem you are trying to solve? 
Describe the problem in no more than 2-3 sentences. Be specific. If you can’t articulate the 
problem in 2-3 sentences, the chances are you don’t understand the problem yet. Keep refining 
the problem statement until you are satisfied it is correct and meets the conciseness criterion. 
e.g., ~ 

•  Mature CMM organizations with software at level 3/4 while the other engineering disciplines are 
at level 1. 

•  CMMI is really more of an enterprise model requiring different planning and organizational 
cooperation between Engineering, Production, Purchasing, CM, QA and Contracts. 

 
 
 
 
 
 
 
 
 
 
 
Who has this problem? 
Identify at least one specific individual or group within a specific organization where you have 
observed the problem or heard about the problem. Check to be sure that the stated problem above 
is consistent with what you have heard articulated as the problem. Developing a list of 
individuals or groups who have the problem is even better, especially if it indicates the 
pervasiveness of the problem. 
 
 
 
 
 
 
 
 
What is the solution that you have developed to address this problem? 
Be specific, but do not take more than 2-3 sentences to explain the solution. Envision you are 
attempting to describe the solution to the people with the problem, identified above. He or she 
will expect you to be concise, clear, and to the point.  
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How well developed is your solution? 
Use the attributes of innovations (Rogers—relative advantage, compatibility, complexity, trial-
ability, observability), and community effects or economic factors (Fichman and Kemerer—prior 
technology drag, irreversibility of investment, sponsorship, expectation) to describe the maturity 
of your solution. 
 
 
 
 
 
 
 
 
 
 
Who is interested in using your solution? 
List the individuals or groups of people who you know are interested in your solution. Indicate 
what evidence you have of their interest.  
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Exercise:  Building an Elevator Speech. 
 
 
1. Output Name: 
Enter whatever the working name is or the name you think the output should have. 
 
________ Capability Maturity Model  Integration (CMMI)______________  
 
2. “Elevator speech”1: 
This short statement, which one should be able to state in a short elevator ride, explains what is unique about the output and why 
it is better than/different from the competition? 
 
For (name the target customer or adopter): 
_________________________________________________________________ 
 
Who (statement of the need or opportunity): 
_________________________________________________________________ 
 
CMMI  is a (output category): 
_________________________________________________________________ 
 
That (statement of key benefit—that is, compelling reason to “buy” this output): 
_________________________________________________________________ 
 
Unlike (primary competitive alternative): 
_________________________________________________________________ 
 
Our output (statement of primary differentiation): 
_________________________________________________________________ 
 
 
3. Additional Details: 
In the next few items add details that support your “elevator speech,” for  the output’s additional benefits or features in addition 
to the key benefit named above.Make more comparisons or distinctions between your output and competitors. Finally, add details 
about your intended adopters. 
 
Description of the output: what is it? give 2-3 sentence description.   
__________________________________________________________________ 
__________________________________________________________________ 
__________________________________________________________________ 
__________________________________________________________________ 
__________________________________________________________________ 
__________________________________________________________________ 
__________________________________________________________________ 
__________________________________________________________________ 

                                                 
1 From Geoffrey Moore, Crossing the Chasm, and others. 
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What is the output (CMMI) like (are there other similar outputs, products or services? Why is 
this output like or not like each of them?) 
__________________________________________________________________ 
__________________________________________________________________ 
__________________________________________________________________ 
__________________________________________________________________ 
__________________________________________________________________ 
__________________________________________________________________ 
 
 
How do adopters use CMMI and under what circumstances? Are there any preconditions for 
successful use of CMMI? Are there limits or requirements for successful use on the adopter, the 
output (CMMI), or the adopter and output (CMMI) in combination? 
__________________________________________________________________ 
__________________________________________________________________ 
__________________________________________________________________ 
__________________________________________________________________ 
__________________________________________________________________ 
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Example Elevator Speech: 
 
 
 
For  software-intensive systems organizations 
 
Who are concerned about cost & schedule overruns or unhappy stakeholders. 
 
The Capability Maturity Model (CMM®) IntegrationSM is a  process improvement 
method 
 
That  provides a set of industry-recognized practices to address productivity, 
performance, costs and stakeholder satisfaction in the software-intensive systems 
development process. 
 
Unlike  single-discipline or stove-pipe models that can result in confusion and higher 
costs when implemented together 
 
CMMI provides a consistent, enduring framework for enterprise-wide process 
improvement and can accommodate new initiatives as future needs are identified. 
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II. Goals, Business Rationale and Guiding 
Principles for CMMI-based Improvement 
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Exercise:  CMMI-based Improvement and Business Goal s. 
 
What is the Primary Goal and Rationale for CMMI-based improvement? 

Primary goal - a single well-defined and desired improvement to be reached by the implementation of 
CMMI-based Improvement 

 Rationale  - the statement of the key reasons justifying the choice of the plan's primary goal 
State what these are and where they can be found. 
Provide a sense of scope for EPG’s role in the improvement effort. 

E.g., To identify best practices and define an improved process for the development of software-intensive 
systems in our organization (establishing and acting) 
To implement an effective process for the development of software-intensive systems in our organization 
(acting) 
To define, implement and monitor risk management mechanisms in our organization. (establishing, acting, 
learning) 

 
 
 
 
 
 
 
 
 
What are the Guiding Principles, Prerequisites and Ownership issues? 

Guiding principles - A statement of applicable artifacts (policies, standards, etc.) that provide overall 
organizational guidance for all improvement activities 
Prerequisites - an explicit statement listing all of the improvement documents and structural and cultural 
necessities that are critical to the achievement of the primary goal 

Points to consider:  
·  How do improvement initiatives and involved individuals/teams match their work 

with strategic direction for the organization? 
·   
·  Reference any previous work, over-arching process guidance and applicable 

structures.  What cultural and structural issues need to be addressed? (e.g., enterprise 
integration, separation of functions) 

·  Who will own CMMI-based improvement? 
 
 
 
 
 
 
 
 
 
State your objectives for achieving the primary goal?  What measures will you use? 

Objective - specific, measurable, acceptable, realistic and time-related statement of what is going to be 
accomplished 
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III. Desired State vs. Current State 
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Exercise:  Current State in Your Organization. 
 
How will you measure the current state of your organization? 

·  SCAMPI results 
·  Results of class B or C appraisals 
·  Gap Analysis 
·  “Shadow” appraisals 

 
 
How will you characterize the current state for individuals or groups? 
One method may be a “Day in the Life” Description (example see Page 17): 
This is a description of the “typical” day of an adopter and the problems they face in doing their 
work.  From this description you can identify issues that CMMI-based improvement may 
resolve, e.g.: 

·  Lack of Integration 
·  Multiple Models 
·  Much Training/ Labor Costs 
·  Poor Systems Model 
·  Competing Initiatives 
·  Stovepipes reinforced 
·  Conflicting Goals 
·  Death by Assessment 

 
 
Based on the measurements or issues identified in “Day in the Life”, define the issues faced by 
target adopters in your organization: 
 
 
 
 
 
 
 
 
 
Based on these measurements or issues identified in “Day in the Life”, describe the 
consequences if your organization does not improve: 
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An example Day in the Life of a Software Practitioner (Level 2) 
 
The Morning 
 

On the way to work I was thinking about a design problem I was having with my module, and knew 
that I was about a week behind in its estimated completion.  When I arrived, I went to the leader for my 
team and explained my situation.  The leader suggested I talk with another team member who had solved 
a similar problem a couple of days ago, then to come back with a revised estimate of when the design 
would be ready for review and signoff. 

I talked with the team member and found the fix to my problem was really straightforward.  We 
agreed that I would work on it for a while and then we would get back together for an informal review.  
After a couple of hours I had mapped out the solution, and ran it by the other team member who thought it 
looked good.  I checked the estimation database for similar modules and reported back to the team leader 
that I would have a completed design ready for review in two days.   
 
The Afternoon 
 

At our bi-weekly team meeting the project plan was reviewed for a status check.  We were asked to 
evaluate the impact of two new features requested by the customer on the overall project plan.  One team 
member pointed out a concern about having to revise the design on several modules to accomodate the 
features, and after discussing the situation the team agreed that the most visible impact was likely to be a 
schedule slip.  The team leader and two members most affected by the request would revise the plan and 
adjust the schedule for the team to review.  If the team approved the revision it would go to the 
Configuration Control Board for concurrance and entry into the project management library. 

The team leader reported that we had managed to stay even with our cost estimates, despite minor 
schedule slips on several modules.  This was due to an unanticipated ability to modify existing designs 
from the previous project.  We discussed how the time  we built into the plan for informal reviews of 
work was paying off by saving the team from reinventing the wheel on several critical issues.   

The team member monitoring our work processes pointed out that we were deviating from our project 
plan by not yet having completed the test plan for integrating the modules.  We agreed that would be the 
primary topic for our next meeting.  The team leader asked for suggestions to improve how we were 
working, and we discussed how we needed to be more consistent in sharing problem fixes.  We decided to 
use email and a standard heading to broadcast what we were doing as quickly as possible.  One person 
volunteered to collect the email as a basis for capturing lessons learned at the end of the project. 
 
The Evening 
 

As I was driving home I thought about my experience on this project compared to the project I was on 
two years ago.  First of all, tonight I was leaving the office in time to have dinner with my family.  Back 
then I was lucky if I saw my family one day on the weekends; usually, I was on the road before they were 
up and came home just in time to say goodnight.  I also realized that I was working more effectively and 
getting more done in less time.  I never realized how much time I spent trying to figure out what I was 
supposed to do when we did not take the time to plan a project.    

 
Our project meetings have been a real surprise because they have actually resulted in better work.  

The biggest surprise of all, however, has been the support of the team leader who advocates our position 
with the managers and helps us to get the job done.  I had always thought of those folks as the enemy, but 
they actually can serve a useful purpose! 
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"Day in the Life" Questions 
These are questions you can use to help get your creative juices flowing when you're trying to 
write a "day in the life of..." scenario... 
 
1. Morning 
1.1 what did you do before coming to work? 
1.1.1 computer work at home? 
1.1.2 breakfast with family? 
1.1.3 breakfast with a client? 
1.2 what time did you arrive at work? 
1.3 what was waiting on your desk when you arrived? 
1.4 what meetings were already scheduled for you? 
1.5 what kinds of messages were on your voicemail? 
1.5.1 which (if any) calls did you return immediately? 
1.6 how many email messages were waiting? 
1.6.1 how did you process your email? 
  deal with everything? 
  scan/deal with most important? 
  scan/don't deal with anything that isn't an emergency? 
1.7 what did you plan to work on in the morning? 
1.7.1 who worked with you? 
1.7.2 solo work or teamwork? 
1.7.3 planned meetings? 
1.7.4 unplanned meetings? 
1.8 what did you ACTUALLY work on in the morning? 
1.9 Who interrupted you?   
1.9.1 how did you deal with the interruption? 
  allow it? 
  process it? 
  allow it but put off processing? 
1.9.2 how many interruptions did you have? 
 
2. Lunchtime 
2.1 Did you take time out for lunch? 
2.1.1 How much time did you take for lunch? 
2.1.2 If not, why not? 
2.1.3 Did you actually eat something? 
2.2 who did you spend lunch time with? 
2.2.1 colleague doing work 
2.2.2 colleague socializing 
2.2.3 non-colleague socializing 
2.2.4 non-colleage doing work 
2.3 how did you feel about your decision for lunch? 
2.3.1 pressured? 
2.3.2 relaxed? 
2.3.3 guilty? 
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3. Afternoon 
3.1 what time did you arrive back from lunch? 
3.2 what was waiting on your desk when you arrived? 
3.3 what meetings were already scheduled for you? 
3.4 what kinds of messages were on your voicemail? 
3.4.1 which (if any) calls did you return immediately? 
3.5 how many email messages were waiting? 
3.5.1 how did you process your email? 
  deal with everything? 
  scan/deal with most important? 
  scan/don't deal with anything that isn't an emergency? 
3.6 what did you plan to work on in the afternoon? 
3.6.1 who worked with you? 
3.6.2 solo work or team work? 
3.6.3 planned meetings? 
3.6.4 unplanned meetings? 
3.7 what did you ACTUALLY work on in the afternoon? 
3.8 Who interrupted you?   
3.8.1 how did you deal with the interruption? 
  allow it? 
  process it? 
  allow it but put off processing? 
3.8.2 how many interruptions did you have? 
3.9 when did you decide you would stay late/go home? 
3.9.1 what influenced your decision? 
  in a meeting with others that was going late? 
  not able to complete planned work? 
  asked to stay by supervisor/coleague? 
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4. Evening 
4.1 how late did you stay at work? 
4.2 who else was there with you? 
4.3 who was still there when you left?  why? 
4.4 if you stayed after normal business hours... 
4.4.1 what were you working on? 
4.4.2 why was it important to stay and work on it? 
4.4.3 did you finish the task that you set for yourself? 
4.4.4 how did you feel about staying late? 
  excited? 
  taken advantage of? 
  bored? 
4.5 what did you do in the evening? 
4.5.1 dinner with family 
4.5.2 dinner with friends 
4.5.3 dinner with colleague 

talked about work 
didn't talk about work 

4.5.4 process email from home? 
4.5.5 work at home? 
4.5.6 professional reading? 
  what magazines? 
  what books? 
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Exercise:  Desired State for Your Organization. 
 
I.  Based on the description of the current state, what are the desired end states for your 
organization? 
 

Example wished-for outcomes  (solved issues), noted in the day in the life scenario: 
·  Full Integration across the enterprise 
·  Single Model 
·  Integrated Training 
·  Integrated Systems Model 
·  Single Initiative 
·  Common Goals 
·  Less Assessments 
 

Can you write a new day in the life scenario incorporating your desired states? 
 
 
 
 
 
 
II.  Awards and Recognition For CMMI-Based Improvement: 
 

What award will your organization win as a result of CMMI-Based Improvement? 
 
Award name: 
Given by: 
Rationale for the award (why did your organization win): 

 
 
 
 
 
III.  What headline will your organization see in a significant trade journal/newspaper/financial 
page as a result of CMMI-Based Improvement? 
 

Headline: 
Newspaper/Journal: 
What did the article say (why did your organization win)? 
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Exercise:  Desired State for Your Organization (con ’t). 
 
 
Define some end states for CMMI-based improvement that will achieve what you have 
previously described (e.g., measurable business improvement; bidding accuracy; service cost 
reduction; reduced testing and integration costs; measurable project performance): 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



SEPG North America 2008    Page 23 
Process Boot Camp   

 
 
 
 
 
 
 
 

IV. Drafting a Prototype Solution 
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Are You Prepared for CMMI? 
Suzanne Garcia, Software Engineering Institute 

 
For those making the transition to CMMI from another process improvement model or 
methodology, understanding CMMI adoption as a technology adoption and applying technology 
adoption concepts can smooth the process considerably. Technology adoption concepts are 
described and then exemplified in a CMMI context.  
 
CMMI Adoption as Technology Adoption 
What is technology adoption? Generally, it’s the set of practices and factors related to 
organizations selecting, deploying, and sustaining the use of a technology. Why look at CMMI 
adoption as technology adoption? First of all, CMMI is a technology (a tool or tool system by 
which we transform parts of our environment, derived from human knowledge, to be used for 
human purposes [1])—a process technology—and what’s more, it’s radical. “Radical innovation 
is the process of introducing something that is new to the organization and that requires the 
development of completely new routines, usually with modifications in the normative beliefs and 
value systems of organization members” [2]. Indeed, “Adoption and implementation of process 
technologies tend to be more disruptive and often more toward the radical end of the 
incremental-radical spectrum” [1]. Treating CMMI as a technology adoption mobilizes a 
different mindset than the one we typically apply to process improvement. 
 

Technology Adoption Concepts 
Given that the factors involved in technology adoptions are complex, it stands to reason that each 
adoption is highly situational, and its strategy will be unique to that situation and context. Some 
basic concepts can, however, be applied in generating that unique strategy, including the 
following: 
1. Multiple dimensions have to be addressed simultaneously to achieve success, not just the 

technology (in this case, CMMI) content. 
2. Different audiences with different roles and responsibilities in an organization respond 

differently as they are introduced to the technology. 
3. Acceptance of a new technology does not happen in a linear, predictable fashion, no matter 

how pretty the charts look! 
4. There are both different “levels of diffusion” (breadth of technology acceptance) and “levels 

of use” (degree to which the technology becomes embedded in the organization’s governing 
and social practices). One does not imply the other. 

5. Different “mechanisms” are useful at different points in the transition to address different 
implementation issues with different audiences. 

6. Most organizations are very poor at transferring what they’ve learned from one technology 
adoption effort to another. Communities of practice are one strategy for addressing this. 

The rest of the article will focus on each of these dimensions that often cause organizations 
difficulty. 
 

Dealing with Multiple Dimensions at One Time 
You may have run into the mindset, “We’ve been successful at implementing SW-CMM, what’s  
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the big deal about implementing CMMI?” One way to answer this question is to look at a 
systems view of your organization and analyze which subsystems require change for the 
technology adoption to be successful. Consider: which subsystem elements in Figure 1 are “the 
same” in context, roles, or resources between different disciplines, such as software engineering 
and systems engineering, in your organization? Creating alignment among these elements is not 
a sequential process. For example, changing the technical practices of the organization could 
have a strategic effect if those practice changes enable the organization to compete in a 
marketplace that was previously closed to them. The managerial and structural subsystems 
almost always have to be dealt with in parallel. The social/cultural subsystem provides an 
underpinning for all the other subsystems and the negative effects of neglecting the social design 
when redesigning other elements is well established [1]. However, if these subsystem elements 
are aligned in the same direction, perhaps via use of a similar improvement model like CMMI, 
then not only is technology adoption smoother, but operations are also often smoothed as well. 
The elements which follow, in many cases, cross more than one of these subsystem elements. 
 

Social/CulturalManagerial

TechnicalStructural

Strategic
TECHNOLOGY

 
Figure 1: Organizational Subsystems 

 
Understanding Your Audience 
Who in your organization has to change something in their behavior, attitudes, or values to adopt 
CMMI? Executives, managers, technology users, support groups? What things make these 
groups more or less likely to change? Edgar Schein’s work in organizational subcultures cites 
distinct differences, for example, between the executive and engineering cultures. “Executives 
and engineers are task focused and assume that people are the problem. Executives band together 
and depersonalize their employees. Executives and engineers can’t agree on how to make 
organizations work better while keeping costs down. Enough mutual understanding must be 
created among the cultures to evolve solutions that all groups can commit to” [3]. 
 
Within subculture groups, individuals also differ in their response to a technology adoption. 
Different “adopter types” move through adoption at different speeds. These groups are 
distinguished from each other by their characteristic response to an innovation (either process or 
technology) that requires a change in their behavior. Figure 2 illustrates where each adopter 
category falls in the technology adoption life cycle. Geoffrey Moore’s Crossing the Chasm [4] 
and Inside the Tornado [5] popularized the description and use of these characteristics in great 
detail, based on ongoing work in the diffusion of innovations research area by Everett Rogers 
[6]. A brief summary of each adopter type is provided in the sidebar for those who are not 
familiar with this work. 
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Figure 2: The Technology Adoption Life Cycle 

Adoption populations are used extensively in planning technology adoption strategies. 
Understanding the adoption category of intended early users is extremely important: if my 
intended pilot for new practices turns out to be a group composed primarily of late majority or 
laggard participants in relation to that set of practices, then I could easily predict that any 
adoption that (1) does not provide a completely packaged solution and (2) is not mandated by the 
organization, including sanctions for not adopting, is highly likely to fail. In addition to planning 
who will get the technology when, adopter categories can be used to categorize what kinds of 
adoption support mechanisms (see “Transition Mechanisms” below) are likely to be needed to 
ensure that each category of interest is more likely to successfully adopt the technology. 
 
Adopter Types (sidebar) 
Innovators are gatekeepers for any new technology. They appreciate technology for its own sake, 
from its architecture to its application. They will spend hours trying to get technology to work, 
and are very forgiving of poor documentation, slow performance, and incomplete functionality. 
Innovators are helpful critics to technology producers who are willing to fine-tune their products. 
 
Early adopters are dominated by a dream or vision, focusing on business goals. They usually 
have close ties with “techie” innovators, so as to be ready to match emerging technologies to 
strategic opportunities. They thrive on high visibility, high risk projects, and have the charisma 
to generate buy-in for them. They do not, however, have credibility with early majority types, so 
have limited influence over that group. 
 
Early majority adopters do not want to be pioneers (prudent souls). They control the majority of 
the budget, so they want to be assured of percentage improvement (incremental, measurable, 
predictable progress). They are not risk averse, but do want to manage change carefully. They 
are hard to win over, but are loyal once won, and will often be the people who will carry a new 
initiative through into institutionalization. 
 
Late majority adopters avoid discontinuous change (change that requires them to change their  
 
 

Innovators Laggards

Late Majority

Early Majority

Early Adopters

InnovatorsInnovatorsInnovators LaggardsLaggardsLaggards

Late Majority

Early Majority

Early AdoptersEarly Adopters
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behavior) whenever possible; they adopt only to stay on par with the rest of the world. Somewhat 
fearful of new technologies, they prefer pre-assembled packages with everything bundled. In 
comparison to early adopters or early majority populations, they are much less willing to invest 
in a technology that requires visible change to their practices, unless mandated. 
 
Laggards are the “naysayers” in the crowd. They adopt only after the technology is not 
recognizable as a separate entity, after it has become part of “the way things are done around 
here.” They do, however, constantly point at discrepancies between what was promised and what 
is delivered. When contemplating a technology adoption, they are often very useful for 
identifying risks (both technology-based and culturally-based) to the adoption. 
 
Adoption Does Not Occur in a Linear Fashion 
Work done in the educational innovations area has provided insight that has been valuable in 
understanding the patterns that are often operating as a technology adoption, such as CMMI 
adoption, occurs. The original chart used by Patterson and Conner [7], reproduced as Figure 3, 
shows several milestones of increasing commitment to an adoption as time progresses. The 
Software Engineering Institute (SEI) has found that the path through these milestones is rarely 
linear, and there are a plethora of approaches for successfully navigating this progression, 
depending on the individual situation. However, a couple of points in this graphic are worthy of 
note: 
·  There are clear signs if the organization has “dropped out” of the adoption process. Looking 

at the behaviors of the organization in relation to the technology can provide a clue as to the 
point in adoption where translation to the next milestone was not made successfully. 

·  “Understanding”—the point at which decision makers in the organization have sufficient 
knowledge and context information to make a relevant decision about the technology—does 
not typically happen on first, or even second, contact. This has always helped me to be 
tolerant of organization members who “aren’t getting it;” I ask myself, “Have I given them 
enough contact and depth to have the right to expect understanding?” 
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Figure 3: Patterson-Conner Commitment Curve 

Diffusion versus Infusion 
In considering a particular process technology adoption like CMMI, some time should be spent 
determining the goals of the adoption. Some of the other concepts described above, such as what 
kinds of adopters the adoption is targeting, what elements of the organization need to be 
realigned, etc., can be used to help set some of these goals. Another area related to setting goals 
that should be considered is the relative emphasis that will be placed on technology diffusion 
(how widespread the use of the technology has become) vs. technology infusion (how deeply 
embedded into the organizational infrastructure the technology has become). This latter area, 
technology infusion, focuses on the extent to which the work system and social system of the 
organization are affected by the technology. To measure infusion, one can measure “levels of 
use” of a technology. For example, the evolution of the infusion of microcomputer applications 
in an organization might look something like this: 
·  Stand-alone users access organizational databases, their first connection to data collection 

and processing going on elsewhere in the organization. 
·  Users establish workflow linkages with other individuals, where microcomputer use by one 

individual directly precedes or follows that by another individual. 
·  Certain applications, such as order entry and production control, are designed as distributed 

systems, whereby data and its processing are concurrently distributed across multiple users, 
each working from a local database that is then integrated as a collective database. 
 

Each of these scenarios would be considered a “level of use” measure for the infusion of 
microcomputer adoption within the organization. With increasing levels of use, the degree of 
workflow interconnectedness related to the technology adoption increases. 
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Zmud and Apple, the authors of various articles in this area and of the example above [8], 
recommend that an organization that wants to understand the infusion of a technology into the 
organization identify different configurations that reflect the levels of use that are the goals for 
the adoption as time goes on. Like CMMI itself, this is a cumulative approach, since each 
configuration builds on the prior configuration’s functionality. 

 
This viewpoint has particular applicability to a technology like CMMI, which in a sense has 
several embedded configurations enabled by the capability levels or maturity levels. For those 
using the staged view of CMMI, the maturity levels provide a priori configurations that translate 
to certain functionality related to the model being present. For those organizations for whom the 
staged view functionality is not compatible with their business drivers, thinking of groups of 
process areas to be adopted as a “configuration” for measuring levels-of-use is one way to 
provide measurable anchor points to the improvement effort. 

 
Diffusion—how broadly the technology has penetrated—is also an important measure. One of 
the most useful ways of approaching this that I have encountered is found in Kim Caputo’s book 
CMM Implementation Guide: Choreographing Software Process Improvement [9]. She suggests 
that the organization “operationalize” the stages of the Patterson-Conner commitment curve 
(“What does it mean for us to achieve Awareness, Understanding, etc.?”) in terms of events and 
symptoms of behavior change, then use a histogram to show the organization’s population 
against those events and behaviors. At the beginning, one might expect that the organization 
might have a profile like Figure 4. As time goes on, the profile should shift to something like that 
shown in Figure 5 as more and more members of the organization participate in the activities of 
CMMI adoption. One use of this measure is to help senior managers understand the time needed 
to see tangible return on investment of a CMMI implementation. When they understand how 
many people have to go through several events before one can expect their behavior, and 
therefore their results, to change, it can help them tolerate some of the time lag that is typical 
between starting an adoption effort and seeing business results. 

 

 
Figure 4: Notional Profile Early in Adoption 
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Figure 5: Notional Profile Later in Adoption 

 
 
Transition Mechanisms 
Transition mechanisms are products, events, and methods for translating from one commitment 
milestone to another. The technology provider typically develops many of the transition 
mechanisms. By translation, we mean the process of communicating about the CMMI adoption 
in terms and language that are likely to be understood and usable by the individuals/groups we’re 
working with. As we proceed in the adoption, the mechanisms move in character from 
communication and education more towards implementation support and incentives 
management. See the sidebar for an example set of mechanisms [10] that could be used in your 
organization for each CMMI adoption stage. Which ones are right for you depend on your 
organization’s context and culture, and the list is certainly not exhaustive. Figure 6 merges 
together a summary of typical transition mechanisms against the adopter commitment stages. 
The transition mechanisms could also be broken down to specify which mechanisms are more 
likely to be needed by different adopter populations (late majority adopters need many more 
transition mechanisms to feel confident going from Understanding to Trial Use than the typical 
early adopter, for example). 
 
Adoption Mechanisms (sidebar) 
Contact and Awareness 
·  Communication Devices 

“Elevator speech”—3-minute pitch 
Standard 45-minute pitch (road show) 
FAQ 
Magazine articles 
Conference briefings  
Flash cards with objectives, benefits, URL, etc. 
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CMMI Reference Card 
Web site devoted to CMMI, with links and dialogue 
Successful case studies 

·  Focus on concept, not the buzzword  
·  Executive summary of policy 
 
Understanding 
·  Communication and Education 

One-day seminars, symposia for various vendors 
Detailed case studies 
Technical brief 
Poster describing CMMI elements 

·  Perform Self-assessment and gap analysis 
·  Identify and authorize champions 
·  Identify stakeholder roles, responsibilities, and interrelationships 
 
Trial Use 
·  Pilot Programs 

Carefully identify a couple of focused pilots (or “experiments,” if pilot is a bad word!) 
Define incentives for pilot participation 
Form small working group to support pilots 
Special authorities for pilots  
Document pilot results 
Protect and support the pilots 

·  Communication, Education, and Support 
Define measures of success at both organizational and local group levels  
Hold two-day course for pilots and interested others 
Link QA process to CMMI 
Form CMMI users group to share experiences 
Transmit lessons learned from innovators and early adopters 
Distribute example CMMI PI budget 
Develop case exercise for transitioning work practices in various areas to CMMI 
Provide CMMI usage startup and coaching 
Identify barriers and workarounds 

 
Adoption 
·  Have strong set of incentives, rewards, and consequences 
·  Refine guidance on CMMI usage choices and implementation 
·  Build ROI trend data 
·  Provide mature courses, modularized for just-in-time (JIT) delivery 
·  Build in-process aids 

Repository on business cases and lessons learned 
Sample implementation plan with impact analysis 
Job aids (process guides, start-up guides, coaching, JIT training, guidebooks) 
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·  Identify and draft needed policies or standards 
·  Ensure that CMMI sustainment infrastructure is in place and resourced 
 
Institutionalization 
·  Have fully realized curriculum of training for different types of users 
·  Include CMMI in new employee training/orientation 
·  Stabilize leadership use of CMMI data 
·  Create policy/directive on grandfathering vs. cutting over to the new technology  
·  Continuously improve adoption artifacts (guides, etc.) 
·  Create CMMI best practice-based templates, checklists, assets 
·  Integrate process review into project management review 
 
Integrating Transition Mechanisms and Commitment Milestones 
Figure 6 below shows an SEI adaptation of the Patterson-Conner commitment curve with 
commonly used adoption mechanisms embedded with each stage. Note that rather than a straight 
line, it shows a more curved progress. This is intended to reflect the observation that 
organizational investment increases significantly once Understanding has been achieved and the 
organization is trying to achieve Trial Use and then Adoption. 

Contact

Awareness

Understanding

Trial Use

Adoption

Institutionalization

Patterson-Connor Change Adoption Model
and the enabling mechanisms needed to support Transition
Between Its Stages

Longer tutorials for different roles in the organization
“Quick” Appraisal to Understand Baseline

Process implementation approach
Detailed course for change agents in the model

Measurement system
Piloting Plan
Customized training for Adopters

Leading and reinforcing change
Periodic organizational re-appraisal

Policies & support structures
New Employee Orientation
Tailored Model

Presentations/PR on how it worked - examples

Adoption of a CMM
By an Organization

 
Figure 6: Notional Commitment Curve for Adopting CMMI, with Possible Transition Mechanisms 

 
Innovators and Early Adopters will tend to create their own transition mechanisms and make do 
with what’s available from the technology producer. Early and Late Majority adopters expect 
many of these mechanisms to be readily available for them to acquire without development. 
 
Technology producers (in this case, the CMMI Product Team) and SEI Transition Partners [11] 
often have many of the mechanisms in Contact, Awareness, and Understanding available in their 
marketing kits. Technology adopters usually have to adapt these to help “sell” the technology to 
the intended users. Transition mechanisms can include events and activities as well as 
“products.” 
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A resource that is available to the community to help understand how early adopters have 
approached CMMI adoption is a presentation of “The Road to CMMI: What Works, What’s 
Needed” [12] from the CMMI Technology Conference and User Group held in Denver in 
November, 2001. The presentation is based on a workshop held in May 2001 at the SEI that 
probed early adopter organizations for insight into the mechanisms that they found helpful, as 
well as those they found to be “traps and timewasters,” as they approached their early CMMI 
adoption. 
 
Building a Community of Practice  
One of the exciting areas of research at the SEI within its Accelerating Software Technology 
Adoption (ASTA) initiative is exploratory work that is being done in seeding and helping to 
sustain “communities of practice.” This concept is one of the underpinnings of much of the work 
in knowledge management, but is particularly useful when looking at adopting a technology like 
CMMI. The SEI is incorporating this concept into a larger research project called KNiTT 
(Knowledge Networks in Technology Transition), which looks at concepts from the communities 
of practice literature as well as systems engineering techniques, case-based learning, and 
knowledge repositories to formulate environments and approaches to supporting a technology 
adoption context. 
 
Even before this work matures, some of the early ideas are worth considering in your CMMI 
adoption. One of the crucial ideas in this arena is the notion that deep learning about a new 
technology tends to be problem-centric, that is, potential users will evaluate the technology when 
there is a problem they are trying to solve that appears to be a match for the technology. Until 
that time, many of the mechanisms that could be used to support adoption of the technology will 
help build knowledge and positive impressions of the technology, but will not be able to achieve 
trial use or adoption. 
 
Once problems are being solved with a technology, the possibility exists to seed a community of 
practice, which contains members of the organization who are motivated to continue learning 
about the technology. They might build “translations” of the technology for other users who may 
not be as far along in their adoption of the technology, and communicate and problem-solve with 
each other to improve their use of the technology. This is the point at which a community of 
practice may be considered to be initiated. 
 
In CMM adoption history, many of the SPINs (Software Process Improvement Networks) 
exhibit characteristics of communities of practice. We believe that bringing the ideas of 
continued learning and involvement by the practitioners and change agents inside the 
organization can accelerate the adoption of a technology like CMMI, since this approach tends to 
access the informal networks of influence that exist within the organization outside the normal 
organizational structure. Stay tuned to the ASTA section of the SEI Web site for information on 
these and other ASTA research areas as they evolve. 
 
Summary 
CMMI is early in its own maturation/transition life cycle. This means that there is little hard data  
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on successful (and unsuccessful) strategies for its use, and there is no ROI data that a CFO would 
find credible. There are many approaches from the technology adoption arena that can be useful 
in making effective use of CMMI as it matures. As an early adopter of CMMI, you need to be 
prepared to invest in creating the transition mechanisms your organization will need to be 
successful and to apply creative approaches to making progress. Understanding and applying 
technology adoption concepts will help you maximize your return on your investment. 
 
For more information... 
Go to the CMMI Web site: http://www.sei.cmu.edu/cmmi/ or the ASTA Web site: 
http://www.sei.cmu.edu/asta/. 
 
Contact SEI Customer Relations: 

Software Engineering Institute 
Carnegie Mellon University 
Pittsburgh, PA 15213-3890 
FAX: (412) 268-5800 
customer-relations@sei.cmu.edu 
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Exercise:  Drafting Whole Product for CMMI-based Im provement. 
 
 
1. What mechanisms are in place and what mechanism will you need for CMMI-based 
improvement for a group, which is a particular adopter type? 
 
Adopter (individual or group):  
 
Adopter Type (Choose one):  Innovator    Early Adopter    Early Majority 
 
Mechanisms by level of commitment:  
Contact & 
Awareness 

Understanding Trial Use Limited Adoption Institutionalization 
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2. What mechanisms are in place and what mechanism will you need for CMMI-based 
improvement for a group, which is a particular adopter type? 
 
Adopter (individual or group):  
 
Adopter Type (Choose one):  Innovator    Early Adopter    Early Majority 
 
Mechanisms by level of commitment:  
 
Contact & 
Awareness 

Understanding Trial Use Limited Adoption Institutionalization 
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1. Planning Template for Transition Mechanisms for CMMI-based 
Improvement 
 
Mechanism Name (choose one from mechanisms table, page 37 or 38): 

Description:  

Audience/Users:  

Purpose:  

Priority:  

Owner:  

Developers/Skills 
Needed to Develop: 

 

Dependencies:  

Inputs:  

Outputs:  

Risks:  

WAG on Effort:  
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2. Planning Template for Transition Mechanisms for CMMI-based 
Improvement 
 
Mechanism Name (choose one from mechanisms table, page 37 or 38): 

Description:  

Audience/Users:  

Purpose:  

Priority:  

Owner:  

Developers/Skills 
Needed to Develop: 

 

Dependencies:  

Inputs:  

Outputs:  

Risks:  

WAG on Effort:  

 
 
 
 
 



CMMI Transition Workshop    Page 41 
 

 
 
 
 
 
 
 
 

V. Piloting Your Solution 
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Exercise:  Piloting Your Solution. 
 
Develop a list of Selection Criteria for candidate projects to pilot CMMI-based improvement: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Based on the selection criteria, develop a list of candidate projects to pilot CMMI-based 
improvement: 
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VI. Rollout to the Enterprise 
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Exercise:  Building Your Value Network. 
 
Determining the value chain for SEI technologies is slightly different from most commercial 
technologies since most SEI technologies are not a commercial grade product entering the 
marketplace. However, activities with partners can help to transition a technology into widespread 
use. In considering the value network for CMMI-based improvement, partnerships may be sought 
for the following reasons: 

�  funding for building additional elements of the whole product for majority users 
�  in kind resources, a variant to funding, as above 
�  speed and efficiency, partnerships which decrease the time to widespread use  
�  influence, partnerships with key players and opinion leaders (who others reference and 

follow). 
 
Build a value network for transitioning CMMI-based improvement in your organization: 
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Exercise:  Identify and Mitigate Risk. 
 
1.  Identify risks that may prevent the transition of CMMI to your organization. 
 
 
 
 
 
 
 
2.  Prioritize risks based on impact to transition and probability of occurrence: 
 
 
 
 
 
 
 
 
3.  Identify mitigation strategies for the top ‘n’ risks above: 
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For more information on CMMI and CMMI transition: 
 
Go to these CMMI Websites: 

http://sei.cmu.edu/cmmi The official CMMI website 

http://seir.sei.cmu.edu/seir/ Software Engineering Information repository 

http://jo.sei.cmu.edu/pub/english.cgi/0/323123 BSCW site for CMMI Technology Transition 
Workshop results 

http://dtic.mil/ndia (first annual CMMI Conference) 

http://www.faa.gov/aio  FAA-iCMM Version 2.0  
 
 
 
Or  Contact SEI Customer Relations 
 
Customer Relations 
Software Engineering Institute 
Carnegie Mellon University 
Pittsburgh, PA 15213-3890 
FAX: (412) 268-5800 
   customer-relations@sei.cmu.edu 
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Transition Planning for CMMI SM Workshop 
Participants Workbook 
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