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Technology Innovation Dynamics
Innovation Governance

Complex adaptive system (CAS) cognations 
typically reflect bounded individual agents 
interacting and adapting to each other and the 
associated environment.1 These evolutionary 
patterns for industries imply that there exists 
a supportable requirement to monitor how 
competitors are attempting to evolve and that 
evolution necessitates planning—considering both 
the industry and stakeholder actions.2 However, 
reactive development needs to occur in response 
to the evolutionary efforts of nonindustry business 
agents as well.3

As a metaphorical actor in society, technology 
can reflect dynamic system behavior. CAS 
theory application allows employee analysis of 
technology innovation as a living organism, creating 
chaotic dynamics in system behaviors. Under 
this abstraction, technology innovation interacts 
with organizational formations within society 
as an ecosystem that produces change.4 The 
organizational transformations may occur:

• Resisted or encouraged

• Rapidly or slowly

• Linearly or nonlinearly

• Frequently or sporadically

• Profoundly or ineffectively

• With meager or ample resources5

Through influencing change, depending on 
perceived value creation and value appropriation,6, 7 
a technological innovation affects organizational 
system performance features that can result in 
a trajectory that is stable, periodic, chaotic and 
random.8

Technology inspires innovation. Enterprises are 
commonly involved in cultivating technological 
innovations. How organizational representatives 
communicate about technological innovation is 
often a significant factor in the success or failure 
of innovation management. The purpose of this 

article is to furnish readers with practical knowledge 
on how to help technological innovation efforts 
succeed. To this end, the following discussion 
addresses how to manage technical innovation-
related risk and obtain support for technological 
innovation projects.

Technological Innovation and 
Organizational Learning
Organizational learning affects technological 
innovation.9 Conversely, technological  
innovation affects organizational learning.10  
Further facilitation of organizational learning  
can occur if manager-leaders pay attention to  
such characteristics as absorptive capacity.11, 12 
Absorptive capacity provides the capability to 
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recognize, assimilate and apply external new 
knowledge into the organizational knowledge 
base and innovation capability.13 With absorptive 
capacity, organizational technology research and 
development efforts contribute to new knowledge 
generation and enhance absorptive capacity,14 by 
which the higher the organizational learning ability 
of an enterprise, the higher the level of technological 
innovativeness.15

Technology innovation is self-organizing and 
learning that reflect CAS attributes. Technological 
innovation induces change. Technological 
transformation can stimulate generative 
organizational learning.16 For instance, charting 
a successful course for an information systems 
innovation implementation requires continued 
vigilance in maintaining and updating the conceptual 
framework partially through reflection on practical 
experience.17 As another instance, while working 
for 3M Company, William McKnight developed 
management practices addressing responsibility 
delegation and employee initiative encouragement 
based on organizational learning generated by Dick 
Drew’s successful masking and cellophane tape 
technological innovation as a lab technician.18

Innovative Business Focus and Key Pitfalls
Technology innovations may manifest in different 
forms that require managerial attention. Manager-
leaders should continuously scan the business 
environment for technological innovation.19 
Technological innovation potentially presents 
a plethora of organizational opportunities.20 
Contextually, in complex organizational evolution, 
the root of creativity is in diversity, yet efficiency 
uncertainty is inevitable.21 In other words, there are 
potential critical pitfalls for organizations that focus 
on, then respond to, technological innovation as 
defenders.22 Explicitly, if the organization abandons 
the current technology for a rival technology, the 
firm may be committing financial suicide because 
of the required new internal competencies and 
manufacturing facilities.23 On the other hand, if the 
organization holds on to the current technology 
while investing in the novel technology, the cultural 
change may be unwelcome.24 Furthermore, the firm 
may lack the competencies to develop the new 
technology, or existing customers may pressure the 
firm to stay with the old technology.25

Industrial systems reside within social systems that 
reside within environmental systems.26 Thus, given 
organizations are CAS operating within a broader 
CAS,27 interpretation problems concerning what 
is sustainable may place extraordinary demands 
on manager-leaders regarding technological 
innovation.28 Change management processes 
should facilitate adaptive responses to current or 
future circumstances, allowing value delivery when 
the product or service mix modification occurs 
due to technological innovation.29 Nevertheless, 
there are instances of too much focus on 
technological innovation.30 Organizations should 
avoid continuously adding technology features even 
though few customers want them and rely solely on 
incremental innovation.31

Moreover, as technological innovations extend 
social impact, corresponding ethical issues 
expand for enterprise employees.32 In response, a 
managerial moral assessment concerning what 
is sound and unsound about new devices (or 
methods that may emerge)33 and appropriate use 
of IT options becomes imperative.34 Specifically, 
technological innovation adoption can raise 
security threats35 and presents challenges to 
manager-leaders that demand a shift in mind-set, 
culture or operational procedures.36 For example, 
when complexity, bureaucracy and centralization 
are excessively confining, the adhocracy (matrix) 
organizational structure supports the need to 
innovate and operate situationally to overcome 
environmental circumstances37 that may increase 
the potential for a security breach. Consequently, 
innovation requires good governance using 
appropriate risk management practices.

    INNOVATION REQUIRES 
GOOD GOVERNANCE 
USING APPROPRIATE 
RISK MANAGEMENT 
PRACTICES.
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Communicating Technological Innovation 
With Internal Stakeholders 
Considering CAS theory interaction constructs, 
manager-leaders can:38, 39, 40

• Improve current activities

• Change activities

• Continue the project

• Discontinue the project

Experientially, the most effective ways to 
communicate to internal stakeholders about 
technological innovation is through PowerPoint 
presentations, organizational newsletters and 
interoffice emails. Regarding the PowerPoint 
communication option, the presenter’s organization 
strategy should encompass describing the 
innovation plan, then the benefits, and, once the 
audience appears hooked, an anecdote to make 
the technological innovation benefits realizable in 
stakeholders’ minds. Furthermore, the presenter 
should include practiced hand gestures, polished 
verbal delivery and participant interaction using 
a survey response collection technique. Limiting 
the slide count to 10 aids in generating a higher 
retention rate for participants when attempting to 
gain the buy-in of stakeholders. The assumption is 
that the internal stakeholder audience demands a 
short and to-the-point presentation.

An organization’s change management processes 
should allow it to adapt and continue delivering 
value when an innovation changes its products 
or services.41 How well an enterprise manages 
changes under a CAS is proportional to triumphant 
delivery on adopted strategic objectives.42, 43 
Effective program marketing to impacted audiences 
ensures innovation expectations transparency.44, 45 
Crucial to successful structures is communication 
among all parties based on constructive 
relationships, common language utilization and 
a commitment to resolving innovation-related 
issues.46, 47 Communication about planned 
innovations should focus on results identified as 
critical outcomes.48, 49 Thus, when establishing 
an innovation program, a formal, inclusive 
communications network—with purpose clarity and 
policy distinctiveness—is recommended.50, 51

Conclusion
Regardless of whether manager-leaders deem 
competitiveness or innovation outcomes most 
important for the organization, there is little 
empirical evidence in the reviewed academic 
literature that demonstrates how the characteristics 
of learning organizations affect organizational 
results.52 However, scholars have found that the 
learning organization factors that have a higher 
association with organizational performance are 
those that pertain to:

• Structures

• Information systems

• Organizational culture53

Consequently, the researchers have concluded that 
organizational mediations focusing on the three 
listed factors appear more likely to produce higher 
change adaptation and innovation levels than those 
strictly converging on education and applications.54 
Nonetheless, despite learning organization designs 
facilitating change adaptation and innovation, they 
are unequally effective in improving organizational 
performance.55

To achieve effective technical innovation manager-
leaders should govern technological innovation 
considering CAS theory. A sufficient organizational 
control environment assessment can enhance 
coordination effectiveness and efficiency for 
technological innovation. Manager-leaders should 
actively participate in ensuring their organization has 

    TO ACHIEVE 
EFFECTIVE TECHNICAL 
INNOVATION 
MANAGER-LEADERS 
SHOULD GOVERN 
TECHNOLOGICAL 
INNOVATION 
CONSIDERING CAS 
THEORY. 
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an adequate control environment for governance-
related exchange, since this domain represents 
an essential governance structure management 
component for supporting technological innovation 
coordination.

Governance-related exchange behaviors 
encompass: 

• Structural issue negotiation and planning

• Performance monitoring

• Mutual investment56

Consequently, organizational manager-leaders 
should deploy a comprehensive coordination risk 
assessment framework that assists in the design 
of appropriate employee policies, procedures, 
standards and rules.57, 58

Thus, proper management regulates participating 
parties in a coordination-based relationship59 
through governance mechanisms linked to 
technology innovation dynamics.
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