Creating and Evolving
a Technology Roadmap'

If you don't know where you are going, any road will get you there. Lewis Carroll (1865)

he preceding quote applies rather well to technology roadmaps. In the past, compaﬂjeg ; =

have followed a number of different technology paths that have not always led tothe . § .

“promised land” despite conscientious effort. There are many reasons for this. First, the

target evolves, which means that development of a technology roadmap should be an ongoing k8

process. To continue the analogy, we are forever “traveling” but never “arriving.” Second,- 3

technology has many different masters. Vendors, trade associations, standards-setting boards, & -

alliance and/or trade partners, merger/acquisition initiatives, growth, strategic directional
change, new technological development, and economic shifts (e.g., price performance, adop-
tion patterns, and obsolescence) are all continuously influencing where companies want to go
with technology. Third, unexpected roadblocks occur—for example, the company that produces. .
the application platform that runs your business just declared bankruptcy. If building and
evolving a technology roadmap were easy, it would always be done well. 7
Why do we need a technology roadmap? IT managers believe that without the guidance of
a roadmap, their companies run the risk of making suboptimal decisions—technology choices
that make sense today but position the comparny poorly for the future. There is also a strong sen :
that the exercise of developing a technology roadmap is valuable even if the actual roadmap th
is developed is subject to change. Another adage applies: “Plans are nothing; planning is every®
thing.” It is through the articulation of a technology roadmap that you learn what you did WE]L
where you failed, and how to improve the process. Finally, a technology roadmap limits the rang®
of technology options and reduces the decision-making effort compared to facing one-off ded
sions repeatedly over time. Because a roadmap has cast the evolution of technology on a ceT tait
path, it means that an organization can simply accept this decision and not revisit it repeatec:
Thus, a technology roadmap reduces the organization’s cognitive workload.
This chapter begins with a general discussion of technology roadmaps and presents
model to explain various input factors. It then describes each of the components of 2 technol
roadmap and offers advice derived from the shared experiences of the focus group’s MAanas

IMcKeen, ]. D., and H. A. Smith, “Creating and Evolving a Technology Roadmap.” Communication of the ASSQC"“.“M
Information Systems 20, article 21 (September 2006): 451-63. Reproduced by permission of the Associatioh
Information Systems.
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Chapter 8 ¢ Creating and Evolving a Technology Roadmap
¥ R

It is important to develop an understanding of what a technology roadmap actually is. To
do so, we can build on the analogy of a travel map. A travel map is a guide that tells you
where you are now by positioning you within the greater environs and highlights existing
e options to get you where you want to go. In offering directions, it can suggest travel times,
: ;, - routes, and scenic alternatives, but that’s about as far as it goes. A technology roadmap dif-
fers. Unlike a travel map, it is difficult to purchase a technology “map” for the simple rea-
son that organizations all have uniquely different starting points, different goals, and,
therefore, different destinations. Travel maps accommodate travel regardless of destina-
tion or purpose. Technology roadmaps must also entertain external factors such as indus-
i try trends, the competitive landscape, and vendor strategies and offerings. Finally,
: alternative technology options are not self-evident and must be identified through
research and exploration (and sometimes experimentation). Thus, each option bears a dif-
ferent cost and time structure. As an analogy, the travel map provides an excellent starting
point, but when creating a technology roadmap, more is needed. The first step is to
develop a common understanding of what exactly is meant by the term technology roadmap.
In the group, every participant used a different definition of the term. On analysis,

anies 1 we reached consensus on aspects of the definition. It was clear that the main purpose of a
Pt othe | technology roadmap is to establish the technology direction for the organization. It has two
rst, the™ : objgctives. The first is to articulate how technology will support the enterprise’s overall
ngloin‘ g vision, strategy, and objectives. This was evident in the definition used at one company:
econd, - Our technology roadmap is the collective vision of the opportunities for technology
Doard;' 1 to serve the business. '
fcgggp_ ¥ . The second goal is to frame and constrain technology solutions to provide coherence
'r’\ ttogo |- and ntegration among those solutions across the enterprise and to define target architec-
roduces } ture§ to implementers. These dual objectives simply recognize the need for IT to forge a
ngand } r(;la‘uonship between IT and the business while, at the same time, serving the unique inter-

TR

al needs of IT. After some discussion, the group agreed on the following definition:

daan? 'C"_f § T Atechnology roadmap is a mechanism for the identification, justification, planned evo-
7 choices - lution, and orchestration of technologies to enhance business performance.

mng sensé

map thﬂ "

T

' That €very participating organization had a technology roadmap suggests that there are
Perceived benefits in building and evolving one. These benefits fit into two categories—

exterr.lal and internal—reflecting the dual purpose of the technology roadmap as
described previously.

o Exga

F}(ternal benefits relate to aligning IT with the business, result in IT effectiveness, and
nclude the following: '

PRy
et EX

5 ¥ 5. A technology roadmap compai‘es the business plan
- With the current technological environment to identify gaps. To the extent that the
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technology roadmap effectivel
supported by technology. :
o L 4. The technology environment is highly complex que 0 the
among systems. The adoption of a technology roadmap
cally reduces the number and variety of technological choices, thereby Simplify,

things. Just getting to single versions of applications, such as one e-maj] Program
greatly reduces complexity. '

y addresses these gaps, business goals shoyq
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- Identifying the technology that supports different LOBs is the firg Step
toward integration. The degree of integration and interoperability is first ang fore.
most a business decision. The technology should be designed to support thig Vision,
siwreasing floxibilicy. This begs the question of whether differentiation or

- tion enables flexibility. With respect to technology, the argument is usually
commonalities.
Z 1 s Farsd 2, Common standards, methodologies, and

technology platforms relieve the learning burden and, thereby, increase the time to
market with new systems.

¥ Mapping technologies
on an evolutionary trajectory means that IT investments are based on long-te[m

integm.
won b)

I

: nparket of - Having an up-to-date technology roadmap means
that IT can respond accurately and appropriately to market changes. Organizations
without the benefit of a technology roadmap are forced to build decisions “from the
ground up” as opposed to building from an established framework. ‘

Fovusing investutent o - Having a technology roadmap means that inves-
s in IT can be much more focused. Fewer dollars, better targeted, produce

AL EANSE

ment

: 2. Compliance with new legislation (e.g, the
ey Act, privacy, environmental programs) is greatly simplified with a
rationalized technology roadmap.

FE i,
BaGuding

i depioyment of sew s New tech-
nologies require learning and change. Therefore, fewer technologies, common plat-

forms, and sirfiilar approaches effectively relieve this burden.

Internal benefits attribute to IT directly and result in IT efficiency, including the following

This facilitates the end-to-end integration of
ions.

Without the proliferation of
of skills dedicated to selec!

3

frr /?( B E 6}5 ¥ ':5.:.‘3. ;}
order
s s

i

zseied With technologies mapped onto a lif
ly evolution for each technology, which creates synergies.
###0m5. For global companies, the local in-country tech”
are synched to the global technology roadmap, which introduces ever
greater consistency across business processes, reducing overall IT expenditure.
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re. The Process of Developing a Technology Roadmap

Technology roadmaps pro-
it possible to increage the
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should constitute a working instrument to be updated and revised annually. Otherwig, it
becomes inflexible, perhaps dated, and, as a result, unresponsive to the business.

When launching a technology roadmap, it is important to establish a set of prmc1p1es that
will guide its development and enhancement. First and foremost, this is a statemep
about the role and purpose of technology within the business that should\ clearly convey
aspirations and purpose. It outlines how technology will support the business, shpulatmg
the envisioned role for technology to play. This roadmap should be a statement about e

type of technology support to be delivered to the business with a sense of performance.

For example, contrast the following two statements: “We will provide technology that js 1
proven, reliable, and cost effective” and “We will provide leading-edge technology.” .
In addition to establishing the role and purpose for the technology roadmap, itis 1 i
important to outline its goals. One company’s goal for its technology roadmap was “t, e
increase the speed of developing, deploying, and productively executing future bus;. a
ness models.” It then outlined three strategies to accomplish this: -
. Decouple the business processes from the underlying IT applications. E

w Decouple business applications from the infrastructure. ¥

. Establish a new collaboration environment that supports the rapid introduction e
and productive use of the new business processes. "

This signaled to the organization that IT was adopting a service-oriented architec-
ture (SOA). Because SOA was not well understood by the business, the technology

roadmap spoke to the desire to identify components of the business model, which could

be designed as reusable software services; to adopt integrated and standardized d

processes for optimizing cost; to accelerate integrated data/information architecture to ;V
. ]

enable horizontal integration across the enterprise; and to provide a stable, secure, and
ubiquitous workspace for employees to be more effective in their roles and efficient in

their jobs by delivering information, applications, and people to easily collaborate within ~ * Cj
the context of business processes. This established the mandate, purpose, and goals of the ; (

technology roadmap, using language appropriate for the organizational context. , ?e}

With the purpose and goals established, guiding principles can then be articulated o

to explain other key factors and decisions that would impact technology and, therefore, o

have a bearing on the technology roadmap. The following statements are examples of - no

key principles used by focus group members: 1 o

e = sent bowadarics. “We will invest in technology at a rate neces- ' ba

sary to sustaln our busmess growth " : pr

‘ o ntiine : of f b R “We will adopt @ th

‘fast follower strategy, aggresswely adopting proven archltecturally compliant Pl

technologies.” ) _ : str

o il ih af e cridhyd + “Technology is a core business el

competency . . no

o Reduforce the rele ¢ “All components will adhere to open indust”} pa

standards - an

. “We will assist employees with technology problems f that § M
occur via Call centers, desktop support, self-help, and/or service-level agreemerlts
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Specify the fmpact on residens
our existing large skill base.”
£ o . i £

FEILE R A5

skiiis.  “We will draw technology expertise from

sesenee, “We will buy first, build second.”
- “Service levels and availability are outlined for aj pro-

we b sinndarde,

“We will be security and privacy compliant.”
ll’l'he

‘future’ in our technology roadmap has a three- to five-

4

Sus noncritical, and life cycle.

The next step is to assign a technolo
is responsible for each technolo
to as technology
the technolo

arantees, and

Ieplace, augment, or eliminate.
Another company uses a two-by-

_ two matrix that evaluates applications on the
Pasis of thejr criticality to the bus

iness (i.e., whether or not

they support business
. process%s deemed ' ' -

‘ es service levels:
ategic/critical applications recei " service; critical /nonstrategic applications
Ceve “silyer” service; strategic /noncritical applications receive “bronze” service; and
gic/noncritical applications receive “blye” maintenance. Yet another com-
U5es the WISE chart to evaluate technologies on the basis of their strategic value
d IOngeVity, yielding four life cycle stages: watch, invest, support, and eliminate
Xeen and Smith 2003). :
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The focus group agreed that the specific classification scheme matters less thap

fact that a company has a scheme to manage its technology inventory. The ¢ echnols
inventory also provides input to other processes such as risk management, team qeyq] -

opment, and skills planning.

Ariby

With a technology inventory in place, organizations can then perform a( gap ana}

ysis
between the technology that is currently available and that which is required. The o

first

step is to identify the required technology. This ties the technology roadmap directly to ;

the business and is perhaps the most crucial step in developing an effective plan. One
manager made this point rather emphatically by saying, “Get this WrIong, and the

roadmap is junk.” Others suggested that simply asking business leaders for their futue  }
requirements will not work for a number of reasons. First, business leaders do not think in - §

terms of requirements; they think in terms of growth, customers, sales, markets, costs

suppliers, and shareholders. It takes a lot of work and skill to translate this view of the '§.
business into technology requirements. Second, the roadmap has to be ahead of the bus;. }

ness—that is, it must reflect the fact that because business changes faster than technology;

you have to build technology in anticipation of business change and growth. A techryl. 1.
ogy roadmap cannot afford to be reactive; it must be proactive regardless of whether the -
technology vision is “quick second” or “late adopter.” Third, business is driven by inno- ' §

vation and differentiation, while IT benefits from standards, common features, and un;-
versality. This will always put IT at odds with the business. According to one participan,

itboils down to this question: When is a line of business so different that common systems :

don’t make sense, and what criteria do you apply to test this?

Eliciting business drivers and building a composite picture of the technology 8|

required to support the business vision is more of art than science. It requires close coop-

eration between IT and the business. This cooperation happens at many levels within the

organization and should be an ongoing activity. The annual IT planning cycle articulates

the applications to be introduced over the next year, but attempting to derive a technol- -
ogy roadmap from this activity is a case of “too little, too late.” IT has to be working with -
. the business closely enough to be well ahead of the annual planning cycle. At one com-

pany, the domain architects are being reoriented to align them more closely with the

business units to create a better early-warning system for application needs driven by . {

growth and changes to the business model. Its manager stated the following:

The enterprise has a vision, and each line of business has a vision, and the job of
the domain architects is to put all these visions on-the table to expose gaps. To do
this, architects need to be 75 percent business and 25 percent technology. Today
they are the reverse.

At another company, business analysts work together with enterprise architects ©

“get a fix on future business directions.” We tend to think of architects and technical’

" a Certain st
“Bxplicit. A

experts as playing the key roles, whereas the focus group pointed out that the best v'anf
tage point for performing a gap analysis between the existing technology and emerging
business drivers is the CIO office, due to the fact that the CIO sits at the same table ®
other senior executives to set the strategy for the business. The focus group pointed ot

that having the CIO at these sessions provides a significant advantage in terms of fore-

casting the future for technology within the company.
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. Chapter 8 ¢ Creating and Evolving a Technology Roadmap

With a “line of sight” to the business strategy coupled with an accurate technology
" inventory, all the tools to perform a gap analysis are in place. The outcome of the gap
analysis is an articulation of the technology required to support the business’s vision
~ and strategy. Unfortunately, a technology roadmap cannot be simply created from this
- analysis because it must also be governed by trends in the external environment.

The group was unanimous in its recommendation that firms must continuously invest in

-research and development (R&D) if they are to keep abreast of technology. The size of

‘this investment, however, differs depending on how critical IT is to a firm. The roadmap

- should articulate how large this investment will be, how it will be enacted, who is

responsible, and what guidelines are in place to assist this initiative. Setting these struc-

 tures in place is the easy part; knowing when enough is enough is more difficult.

In the past much of a company’s technology was dictated by its choice of vendor;
if asked what its technology roadmap was, a firm could simply reply by naming a sin-

gle vendor. Today’s lock-in by vendors is much reduced, particularly with the wide-
. spread adoption of open standards, interoperability among various platforms, and Web

services. Interestingly, this has probably resulted in the need for downstream firms to
bear a greater portion of the R&D burden, whereas in the past they could leverage the
vendor’s R&D to a greater extent. Focus group members shared a number of different

-approaches to R&D, but all shared a common challenge: capital funding.

At some companies R&D flies “below the radar” as “skunkworks.” Here the IT
department uses its own money that it has squirreled away over time, treating R&D

_similar to a cost of doing business. In others R&D is financed by a technology invest-

ment fund (i.e., a tax to the business levied as a percentage of technology usage). This

- fund is governed by a committee composed of senior managers who guide the invest-
~ ment in R&D. In another firm, IT maintenance is reduced by 10 to 15 percent per year,
. and the dollars are reallocated to strategic IT investments, much of which are funneled
- toa “technology adoption program” described as a “sandbox where new technologies

are tried, improved, tested, scaled, and assessed for business value.” These latter

- approaches are preferable because they don’t attempt to hide R&D. In fact, they make
- R&D transparent to the organization. Business leaders understand the need for rein-

vestment in the physical plant; IT is no different.

This part of the IT roadmap should contain a description of the technologies to be

" adopted in the future. These future technology roadmaps should not be simple lists.

They should also include the logic that was used in the decision to follow a certain path.
It, for Sinstance, the technology roadmap depicts a preferred vendor strategy, equally if

~ hotmore important is the reasoning that was used in selecting this strategy. Making this

explicit within the roadmap permits others to challenge the logic without challenging
€ actual decision. This is essential, particularly if you wish to obtain constructive
but from business managers when creating your technology roadmap.

: As important as the logic behind the roadmap are the assumptions built into the
Toadmap. IT professionals are frequently guilty of assuming that it is obvious to others why
A cerfain strategy has been adopted. Hence, there is value in making all assumptions

explicit. As with the need to present the logic of the roadmap, it is also vital to expose all

i
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embedded assumptions. These assumptions may reflect trends in the competitive market."

place (e.g., vendor A will continue to dominate with its software offerings), the general eny

ronment (e.g., open standards adoption will accelerate), specific technologies (e.g., thiy
client architecture’s time has arrived), or general trends (e. g., new development wil] Move :

toward SOA). This exposure provides the basis for meaningful conversation to help clay

the roadmap’s dependence on widely accepted (but perhaps not articulated) assumptiop -

The group felt that describing the technology was fairly straightforward, usﬁ1g major

technology domains such as hardware, software, applications, and networks. The diff.
culty often is in regard to the granularity of future technology. The question is this: How do’
you decide the level of detail in future technology platforms? According to one Managey,
“If your roadmap is severely impacted by business change, your roadmap is probably to, ¥

tactical.” The opposite, creating a technology roadmap that is too high level, is equally

inadequate. The goal is to find the “sweet spot” between the two extremes, which is “more g

art than science,” he said.

A technology roadmap should also outline a migration strategy to get you from today’s

technology platforms to tomorrow’s. At first glance, the implementation of a technol- -
ogy roadmap appears similar to the accomplishment of other major IT initiatives. The | ,
focus group, however, was quick to point out the differences. Of these, the primary one -

is that a technology roadmap is not a self-contained project; it affects every project as -
technologies are embedded within the entire spectrum of applications, many of which =~
cross lines of business, geography, and generations. By positioning each technology - -

domain on a life cycle (e.g., watch, invest, support, eliminate), two dominant migration
strategies emerge: “gradual” versus “big bang.”
The gradual strategy focuses on the application (i.e., as new applications are imple-

mented or reworked, their technology is updated to fall in line with the new technology - §
directions). The big bang strategy emphasizes the technology (i.e., all instances of a given -

technology are updated across all applications). The choice is not an either—or situation,

nor is it a “technology only” decision. Rather the choice is (or should be) dictated by the - -
business. There are few situations where the big bang approach is absolutely necessary 4
simply because there are always means of staging the conversion over time, applications, - ‘}

business lines, and/or platforms. As one participant noted, “Even large architectural ;:§:
builds/deployments are typically done within a program across several phases.”- i B
Sometimes, though, the big bang is a business necessity due to the need to reap advan- ' §

tages in a reduced timeframe.

Amajor challenge facing the migration strategy is the need to assign priorities to the - S
various technology components that need to be changed. One organization uses the fol- -4
lowing criteria to assess the criticality of migration in order to assign order of execution =

Technology elements that are inflexible
Elements that do not.meet the strategic direction
Components that are expensive to maintain

extensibility)

*  Architectural designs built to reflect obsolete business strategies (e.g., segmentation

silos, line-of-business silos).

Components that do not meet nonfunctional requirements (e.g., scalability,
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Chapter 8. o Creating and Evolving a Technology Roadmap

Once priorities are assigned, timelines ¢

an be established for the migration of var-
ious technologies.

A migration strategy should explicitly recognize a number of dominant trends
within technology, such ag the movement toward service-oriented applications and the
deconstruction of applicati (e.g., bresentation, businegs Pprocess, and

igh-level guidance, they need to be aug-

ndix A). Of particular interest here is the
y plan for the mj
chnology demands,

ons into layers
data). Although such trends provide useful h
mented by more tactical guidelines (see Appe
need for a migration strategy to explicit]

gration of people skills in align-
ment with the future te

g ¢. Individuals and groups at this leve] (typically,
and the business) set the overall architectyre direction
alignment with business objectives. They set standards
from these standards, In addition, they monitor the overa
echnology roadmap.

Rl Members of this tactical group tend to be from the IT ranks, including
architects, analysts, and Mmanagers. They typically work across lines of business as
well-as within Jines of business with responsibility for the execution of the Strategy -
(as opposed to its development). A key role is the provision of architecture consult-

senior executives from [T
and strategy and ensure
and approve deviations
I attainment of the goals

Ing services to project teams.
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According to one member, “Techcentric architects tend to be seen as police officers . there
to enforce the law.” It is better to have a businesscentric architect who can entertain byg;.
ness solutions that violate the preferred technology direction in light of increased techng.
ogy risk (ie., the risk of doing it) and business risk (i.e., the risk of not doing it) anq arrive
at a decision that best suits the business. The difference in approach is one of accommyod.
tion, as opposed to denial and prevention.

At one company the IT group did not want to ever have to “tell a business ypj
that they could not buy a specific package.” The trade-off was to let the business Specify
the application’s requirements and to let IT choose the product. Another firm tackled
this problem by charging the business for the additional costs of anoncompliant app};.
cation, such as extra in-house skills, application integration, conversions, and interfac.
ing software. The overriding goal in all these firms was to achieve optimal decisions fo;
the business, not rigid adherence to a technology roadmap. ‘

A repository can be an aid to tracking decisions as well as a means of listing
assigned responsibilities. At one company this “architecture library” lists all technology |
domains (e. g., hardware, applications, etc.) and all products within each domain,
Product metadata include the following:

Proposed replacement product

Name of product steward, subdomain architect, and architect
Business impact analysis

Interdependencies

Total cost of ownership

® & o o o o

Knowing that a specific product is “declining,” who the product steward is, the
name of the replacement product, and the business impact analysis demonstrating

exactly where and how this product affects business.processes all provide extremely The p

valuable information to the organization. Such a resource requires a significant amount guide

of work to build but, once built, greatly reduces the complexity of maintaining and - organ

evolving a technology roadmap. . : chapt,
) for a

that t

. ) ) busine

As part of the meeting, focus group members were asked the following question: If you assum
were a ‘roadmap consultant,” what advice would you offer to management?” When based

their suggestions were combined and analyzed, the collective wisdom reduced to the tions ¢

following five recommendations. Interestingly, this advice would arguably apply to attaing

many, if not most, IT initiatives. of futy
* What you have done should not be the gauge by which you determine what you eSS
should do. : : Carrol]

* Innovation is key; start with a blank piece of paper. ) L(;n dc

© Invent your future. Inspire others to help you build it. ' Manguy

2. Aliow el vith the Business, ’ :: Systen,

¢ Determine what role technology will play in satisfying the business vision. B 1985.

\
_ \
Status (i.e., emerging, contained, mainstream, declining, retirement, obsolete) RS L
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*»  Focus on using technolo
* Know when it is appropriat
late adopter/quick second.
* Ensure that the roadmap
the business.
Ensure that the organizational sir
ogy roadmap.
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8Y to solve business problems and deliver business value.
e to choose leading-edge technology over being a

is flexible, extensible, and attainable to change with

ucture supports the delivery of a technol-

* Every technolo

gy change requires changés in people’s skills,

* Map new technologies to required skill acquisition.

* Take steps to ensure that IT

Measure progress élong the way;

Communication of the roadmap
Establish a governance process t

The Ptrpose of a technology roadmap is to
guide the development of technology in an
OTganization. But as pointed out in this
thapter, it serves a much greater purpose
Or a business. It communicates the role
that technology will play in advancing
Usiness goals. Tt outlines the explicit
SSUmptions on which the roadmap is
t.ased and describes how these assump-

‘0“.5 directly affect the rate and order of

t8inment of goals. It suggests the impact

08y on the set of required

L. Alice’s Adventures in Wonderland.
0 MacMillan & Co., 1865.

N, G. E. Alternative to Replacing Obsolete
"S- Cambridge, MA: Index Systems Inc.,

Londo

Syste
1983

personnel understand the techn
its logic, ramifications, and time frame.

ology roadmap and

use leading indicators.
A successful roadmap must be measurable and up

dated at appropriate checkpoints.

is essential to success.
0 manage technology and vendor choices,

in-house skills for the IT department. And
it provides a vehicle for explaining the logic
of technology-related decisions to business
managers who otherwise interpret such

decisions as overly rigid and unproductive.

As such, a technology roadmap should be
viewed as an important opportunity for IT
to engage the business in meaningful and
productive dialogue focused on furthering
business goals. To limit this activity to sim-
ply forecasting technology is to miss a sig-
nificant opportunity.

McKeen, J. D., and H. A. Smith. Making IT Happen.
Chichester, England: John Wiley & Sons, 2003,




