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Introduction:

With an increasing number of organizations exploiting information technology in innovative ways, many companies have been adding a Chief Technology Officer (CTO) to their executive leadership teams.  One can argue that this role is among the least understood of all c-level (CEO, COO, CFO) positions in the executive suite.  But given the impact of technology on business organizations over the last twenty years, it may be the most promising when considering ‘competitive strategy’ in the future.  The Holy Grail of all competitive strategy will concern the elusive nexus of ‘technology’ and ‘leadership.’  These parallel issues converge in a unique way in the CTO role.  Because the CTO is a relatively new position, there are various roles CTOs play in their organizations.  On the one hand, many senior executives express confusion about what is and should be the exact role of the CTO.  On the other hand, is there a way to measure the intrinsic ambiguity and complexity of a role, where research, development, technology innovation and leadership vision intersect in unpredictable ways?  For example, the CTO of a multibillion dollar media company believes “I suspect it will be difficult to define the role of the CTO as many people attribute different functions to the CTO.  To me, one common function is the ability to assess technology’s strategic future impact on the corporation.”  The CTO role is polymorphous: it either assesses the use of an existing technology or develops a new platform, which impacts an organization in improving its competitive performance within a given industry.

This paper explores two fundamental questions: What are the current models in corporations for the role of the CTO?  Which model is right for your company?  This study was conducted over the past three years.  It is drawn from discussions with hundreds of CIOs and CTOs as well as a written survey of approximately 30 CTOs.  During the course of the research, many variations on the specific roles of the CTO began to emerge.  These variations make it difficult to define a “typical” or “normal” CTO and their responsibilities.  The intrinsic ambiguity of the role does not reflect its lack of power or influence given more familiar roles within the executive suite (CEO, CFO, COO).  On the contrary, it concerns the single most important question of future competitive strategy: how does technology (in the widest sense possible) relate to optimal decision-making at the top, which in turn enhances competitive performance, higher margins, greater market share, and long-lasting dominance of a certain industry?  In looking across many industries and companies, we can categorize different CTOs into four (4) general models.

Model 1:  CTO as “Infrastructure Manager”

With the escalating complexity of information technology (IT) many companies have allocated some of the responsibilities of the traditional Chief Information Officer (CIO) to a CTO.  The CIO retains the “staff” role of IT; they oversee technology strategy, executive-level relationships, budgeting, and the fusion of IT and business processes.  The question—“How effective is the IT organization?”—remains in the forefront of the CIO’s mind.  In model 1, the CTO takes responsibility for the “line” role of IT.  He/she runs the infrastructure and operations of IT: data center operations, network operations, applications development & maintenance, security, and other line functions.  Thus, the CTO’s focus is to keep the IT organization operating efficiently.  Additionally, this CTO generally does not determine how technology will be used to support the organization – the CIO usually retains that responsibility.

In this model, the CTO usually reports directly to the CIO, who is a senior executive in the organization, reporting to the CEO or President.   Sometimes the CTO will have an “officer” title, but he/she will not be considered an officer of the company.  The person who takes on this CTO role should have proven operational skills, a keen sense of managing technology, and an ability to lead a large and diverse organization.  In this model the executive function and technology enabler is split apart: the CIO retains the traditional elements of executive power while the CTO is responsible for day-to-day management and operations.  Splitting apart these functions has repercussions for organizational behavior, design, and integration for the company, and thus affects its ability to perform at a maximal level.

Model 2: CTO as “Big Thinker”

The CTO as “Big Thinker” spends his/her time evaluating how technology can be used internally by the business to 1) enable new business models and business lines, 2) increase revenues, and 3) preempt a competitor’s attempts to use technology to disrupt or dislodge his/her company’s market position.  This CTO’s responsibilities often include advanced technology, competitive analysis, technology assessment, prototyping lab, partnering, planning, and architecture standards.  The CTO may report directly either to the CIO or the CEO, and generally has a small, elite staff.  In some cases, they operate alone.  Thus, this CTO works mostly from a position of influence - as opposed to direct control like the line manager.  Often the CTO has been with the organization for a substantial period, and has built a strong reputation with the senior executive leadership team.  The other scenario is a CTO, who comes from outside the organization but has a tremendous public reputation.  

The successful CTO must be well respected within the organization.  Furthermore, he/she must demonstrate the ability to influence key senior executives to consider new information or different paths to accomplish key goals.  Typically this CTO is given ample room to contemplate long-term innovation, broaden the strategic horizons of the company, and envision future paths.  This means alleviating the restraints on the role, which in turn generates more independence.  But inversely, this CTO does not always have direct and actionable say in concrete decision-making, which is always intertwined in an intricate web of relationships within the executive suite.  The CTO has the freedom to think in the broadest possible ways, but inversely must await a longer period of trial and incubation to see innovative ideas become reality.

Model 3: CTO as “Technology Visionary and Operations Manager”

The CTO as “Technology Visionary and Operations Manager” is usually found in a dot.com or other technology-oriented company where information technology is the key ingredient in implementing business strategy.  The CTO is responsible for determining how technology can be used to implement the business strategy.  This informs the ‘technology visionary’ aspect of the role.  But then subsequently, the CTO is responsible for actually integrating and running the technology, i.e. the role of the ‘operations manager.’  Hence, the CTO must have an excellent combination of both business and technical skills in order to successfully design the functional and technical aspects of the business strategy and then build the IT organization to execute its components.  As one of the top executives in the company, this CTO is usually brought in very early in the business life cycle to help get the company off the ground.  Often, the CTO is a co-founder of the business and knows his/her best role is staying tuned in with the technology.  One common problem we have observed with this model is the following: some CTOs develop new strategies and move technologies rapidly, but do not have the IT management and infrastructure in place to successfully implement these new ideas and technologies.  Their zeal for technology innovation outstrips the organization’s capacity to manage rapid change.  One of the great challenges of this CTO is to balance the initial expenditure of energy towards product research and innovation while considering the enduring business requirements necessary for building a successful company.

In model 3, the CTO reports directly to the CEO or may even be a co-Chairman of the business.  The person, who assumes this CTO role, should have a strong technology vision with the practical ability and experience to design, build, and run the technology while managing a large organization.  Larger organizations may also have a CIO reporting to the CTO.  In this case, the CIO will usually fulfill the role of infrastructure manager.  According to Bruce Rogow, IT Consultant, one of the pitfalls is CEOs hiring CTOs with vision but no real experience in actually creating and running an IT organization - a mismatch that can be disastrous to the future of the business.  Visionary technologists are successful ‘managers’ of organizations when they understand how technological instruments function in complex contexts, which include relationships among other assets (human, social, knowledge, and financial capital, communications, marketing, branding, customer relations, etc.).

Model 4: CTO as “External-facing Technologist”

The CTO as an “External-facing Technologist” focuses his/her efforts on using technology to provide better products and services to external customers or clients.  Nearly every major IT consulting company implements this CTO role.  This brand of CTO has to be outwardly focused with respect to external trends and willing to embrace spheres of innovation, which lie in and outside of his/her company.  They may not necessarily identify with their organization wholesale, but view themselves as an ether or network, which permeates multiple institutions and industries.  In consulting companies, the CTO is usually an equal peer of the CIO or may be considered a higher-level executive than the CIO (although the CIO does not usually report to the CTO in this case).  In this scenario, the CTO’s main role is to develop the strategic technology plan for the organization by identifying, tracking, and experimenting with new and potentially disruptive technologies.  The goal is to project and assess technologies' impact on the corporation and its customers.  This differs from the traditional CIO’s technology plan, which most likely focuses on the technologies to support the internal systems of the organization, i.e. running the trains in day-to-day management operations.

The CTO usually has a relatively small group of people (10-50 people, depending on the size of the organization).  His/her responsibilities may include technology research & development, technology transfer and change management, intellectual property, knowledge management and/or best practice management, and advanced specialized technology centers.  In addition, the CTO is usually responsible for ensuring that best practices for exploiting key technologies are shared across the organization’s front line to its customers.  Like the second model (CTO as “Big Thinker”), this CTO may have a strong reputation with the senior executive leadership team-- either from internal relationships or external public perception.  This person’s success will stem mostly from a position of influence as a key advisor to the CIO, COO, CEO, and other senior executives.  It is difficult to measure the sphere of influence of this type of CTO.  On the one hand, he/she serves in a broad, advisory function, which may precipitate major decisions or changes in direction for the company.  On the other hand, there is no clear definition of this CTO with respect to some of the more traditional functions in the executive suite.

In this model, the CTO usually reports directly to the President/COO, CEO, or other senior executives.  He/she should combine a broad knowledge of the potential value in emerging technologies, and a keen understanding of how these technologies can affect the company’s business and business processes. This person also needs strong communication and interpersonal skills to influence senior executives.  The CTO’s function is to help them evaluate different paths to achieving the business goals, in addition to being an external spokesperson for the organization.   One can argue that with increasing awareness of the value-add of this CTO role, traditional industries, which are typically averse to radical innovation (i.e. disruptive technologies), will come to rely on the CTO for major corporate and organizational decisions.

Matching CTO Role to Organizational Need

Given these four broad models of CTOs, we next examine a framework for matching the CTO roles to the organization’s business needs.

In Figure 1, we map the different CTO roles against two driving forces: 1) the amount of business change affecting the organization from either internal or external pressures, and 2) the percentage that information (versus physical assets) represents in the organization’s suite of products and services.

Lower Left Quadrant

“Information Technology has become nearly ubiquitous in almost every customer interaction.  At the same time, the ability to provide ‘bullet-proof’ information security has become an ever-increasing and daunting challenge.  These two factors cry out for some kind of CTO role even in a relatively slow-moving and information-sparse industry like ours.” – CTO of a multibillion dollar chemicals manufacturing company.

In the lower left quadrant are organizations in relatively stable industries and thus face relatively low amounts of business change.  Although companies in this space conduct mergers and acquisitions, the pace of these does not overwhelm the business as a whole.  In addition, these organizations use information to help build and support their products, but it is not a critical component for their success in the market.  Some general examples of industries are food services, chemicals, and raw material companies.  If companies in these industries choose to add a CTO to their organization, they should consider the “CTO as Big Thinker” model.  This CTO is a low-cost addition to the organization, yet can help reap potentially high pay-offs by identifying and elevating critical opportunities for the organization.  Inversely, they can preempt any potential threats, which loom on the horizon.
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In the upper left quadrant are organizations engaged in a high degree of business change: many are in the process of numerous and/or large mergers and acquisitions.  In addition, companies in this space may be experimenting with and launching many new products and services.  However, since information is a relatively small part of the products and services, these organizations may best be served by positioning their CTO as an “Infrastructure Manager.”  A CTO will benefit the organization by focusing on cost-reduction. He/she can leverage the existing infrastructure across the existing and new business units.  Also, by driving toward a common infrastructure, the organization will ensure better communications and collaboration across geography and business units.

In the lower right quadrant are organizations where information is a critical component of the business, yet the business is experiencing relatively little change.  Established research, information technology consulting, software, and hardware companies are some good examples of organizations that might fall into this quadrant.  The “External-Facing Technologist” CTO may help companies by driving future product/service, and/or business model opportunities while providing a respected presence for clients, industry analysts, and the media.

Lastly, in the upper right quadrant are organizations in a high state of change, which use information as the key component of their business.  These companies constantly use information technology to launch new products, enter new markets, and create partnerships and alliances.  The companies often require a CTO as a “Visionary and Operations Manager” to meet the fast-paced demands of these interactions.  This CTO must be adept at knowing the potential of the technology and how to make it work – with reliability, availability, and scalability.

Relative Strengths of the Different Models of the CTO

As a complement to the framework in Figure 1, the following table addresses the relative strengths of each of the CTO models.  In Figure 2, we rank the relative capability of each CTO against 10 key business requirements and processes.

	Business Requirements/Processes
	CTO as Infrastructure Manager
	CTO as Big Thinker
	CTO as Visionary and Operations Manager
	CTO as External-facing Technologist

	Identify new technologies
	LOW
	HIGH
	MEDIUM
	HIGH

	Exploit new technologies
	LOW
	MEDIUM
	HIGH
	HIGH

	Integrate new technologies
	MEDIUM
	LOW
	HIGH
	MEDIUM

	Leverage technology across business units
	HIGH
	MEDIUM
	HIGH
	MEDIUM

	Drive the business strategy
	LOW
	HIGH
	HIGH
	HIGH

	Drive Revenues
	LOW
	LOW
	MEDIUM
	MEDIUM

	Reduce costs
	HIGH
	MEDIUM
	MEDIUM
	MEDIUM

	Enhance client relationships
	LOW
	MEDIUM
	MEDIUM
	HIGH

	Enhance communications and collaboration
	MEDIUM
	MEDIUM
	Low/Medium
	HIGH

	Build out or leverage existing IT infrastructure
	HIGH
	LOW
	HIGH
	LOW


Figure 2

Conclusion

In conclusion, organizations first need to think through the IT functions, which they currently have in place.  Secondly and more importantly, they must decide what additional functions they need.  By understanding the way in which the role of the CTO is developing across many industries companies can create a CTO position that will best enhance their own business opportunities.  Now and in the future it will be important for companies to think strategically about the relationship between technology and their ‘leadership needs.’  In other words, they must assess what kind of technology leadership is required for the growth or stabilization of their company.  The issue is not simply the obvious need to keep apace the frightening expansion and development of disruptive technologies: of course this is just one of the factors, which play a part in general competitive strategy.  Rather, engineering new types of leadership will impact how an organization maximizes its resources, strengthens its brand, and leverages internal and external relationships.  This in turn will evolve industries and markets in new and exciting ways.
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