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Abstract — This paper presents a services model for
management of IT infrastructure based on the core-
actual-augmented (CAA) framework. This model allows
simplification, categorisation and prioritisation of
investments that enhance strategic agility with respect to
business goals. The economic competitive market model
is then used to analyse feasibility of outsourcing the
prioritized IT investments to the market. It is shown
that, it is uneconomical to the value of the Dead-Weight-
Loss (DWL) for an organization to outsource its assets
to the market, unless all internal efficiencies in the form
of economies of scale, scope, management and
organizational process flows have been optimized to full
potential where possible.
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II. INFRASTRUCTURE

Taking a prospector strategy agency as an example,
the organization is underpinned by values of being first-
to-market, delivering innovation, quick responsiveness to
market forces and developing wide sales and marketing
communications initiatives. To remain successful in an
uncertain future, flexibility and agility within the
organization is fundamental.

Current research [7], suggests IT infrastructure
capability having a high correlation to an agency’s
strategic agility - its ability to readily execute business
initiatives or adopt postures called for by market
demands.

Borrowing a marketing concept of Core-Actual-
Augmented framework [5], to explain infrastructure
requirements can highlight importance of a well planned
and flexible infrastructure in enabling and supporting the
delivery of core business activities. It can show how an

agency organizes infrastructure, is of long-term
. INTRODUCTION significance to the business. See Fig. 1.
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agility and flexibility in strategy,
structure, processes, people and its
technology infrastructure.

An organization’s ability to adopt future strategic
postures called for by external or internal factors will,
therefore, be a function of the acuity by which it addresses
and manages its’ infrastructure portfolio.

CORE-ACTUAL-AUGMENTED Infrastructure maodel

Fig 1. Core-Actual-Augmented (CAA) infrastructure model.

Considering infrastructure as the enabler of core
business activities in this way shows that there is a
requirement to include more than technology within the
infrastructure definition. Such a definition includes four
components: Technology, Operations, People and

COPYRIGHT TRANSFER, IEEE International Conference on Management of Innovation & Technology, ICMIT, June 2010.
The CAA Infrastructure model was developed by and remains the intellectual property of F. T. Khan ©.



Suppliers as constituting infrastructure. A lack of
measurement, goals and focus on any one of these
components would undermine sustained delivery of core
business activities by the organisation. Here this is termed
‘Actual Infrastructure’.

A salient point of recognition is that, just as core
business activities are independent of supporting
infrastructure (i.e. underlying infrastructure components
may change, but delivery of core business activities must
be preserved), so is ‘Actual infrastructure’ independent of
how infrastructure functionality is delivered (i.e.
underlying components of technology, operations, people-
skills and supplier relationships may change, but the
infrastructure’s functionality and ability to enable delivery
of core business activities must be preserved). This
suggests considering infrastructure from a different
perspective from one of just architecture, hardware,
software and supporting services.

Firstly, the CAA model promotes considering
infrastructure from a ‘Services’ perspective. Whether that
be for Infrastructure services considered within a more
segmented view as in utility based Cloud computing, On-
demand Infrastructure as a Service (I1aaS) or Software as a
service (SaaS) or more holistically within the full
definition of infrastructure defined here, where users buy
functional services with attached service-level agreements
(SLA’s) independent of how these services are delivered
[7]. Services can, therefore, be detached from their
supplier or delivery mechanism, and so may be sourced
internally or from the market allowing for greater
flexibility in structuring infrastructure architecture [1].

The infrastructure services concept provides
advantages for internal and external organisations alike as
it caters for provisioning of implicit measurement,
motivation and monitoring of performance using goal-
setting [11], [14], via setting of measurable goals and
attached SLA’s, increasing supplier and employee morale,
with anticipated performance improvements. This model
allows for categorisation and prioritisation of investments
that enhance strategic agility with respect to business
goals — under-investments in ‘Actual Infrastructure’ may
restrict agility - the ability to readily execute business
initiatives called for by market demands.  Over-
investments in ‘Augmented Infrastructure’ may be
wasteful by promoting fragmentation, drift (entropy),
capacity deficiencies, de-standardisation of infrastructure
and possible disablement of key strategic initiatives due to
lack of focus. Conversely, under-investment in
‘Augmented-infrastructure’ may reduce competitive
differentiation — something that requires evaluation on a
situational and strategic needs basis.

Secondly, as a minimum, it provides a focus on
strategic fit of infrastructure activities with the question:

O 2 “If we don’t have this infrastructure
service or functionality within the organization,
would core business activity or strategic business
initiatives suffer?”

If the answer is NO to the above question, then that
activity is a candidate for ‘Augmented Infrastructure’ or
plain wasteful activity that should be eliminated. This
promotes focus on strategic IT [13], and reminds us as
infrastructure architects to make choices that reinforce
organisational components of strategy, structure,
processes, people and technology to promote
organisational fit [12].

Thirdly, this questioning approach points to
infrastructure planning as an iterative process requiring a
lifecycle approach, incorporating identification of choices,
categorisation, prioritisation, compromises and
reassessment cyclically, that is based on a linked
business-technology strategy. See Fig. 2.
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Fig 2. Infrastructure planning lifecycle.

Research [7], shows that if an organisation is able to
identify its future desired strategic agility requirements,
then it can identify corresponding infrastructure services
that will require attention and management within its
infrastructure portfolio to enable competitive advantage.

III. CATEGORIZATION OF ASSETS

Within the CAA framework, infrastructure assets can
broadly be categorized in two high-level areas; Actual-
infrastructure and Augmented infrastructure.  Within
these two categories, assets can be prioritized according to
standardized decision factors, taking into account
business aspects, market considerations and technological
capabilities. See Fig. 3.
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Fig 3. Standardized asset prioritization matrices
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IV. SELECTIVE SOURCING

Since a considerable portion of the technology budget
and management’s time is spent on operations to facilitate
internal technology portfolio functions (see Fig. 4.), each
with either a clearly measurable ROI or otherwise, how an
agency identifies, categorizes, prioritizes and manages its
infrastructure portfolio today and into the future requires
prudent evaluation [6]. A loosely vertically integrated
organization that uses markets from time to time needs to
be careful in justifying why and under what circumstances
it will use markets for inputs.

Typical spending on IS processes
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Hardware costs are approxmately 23% of total IS budget.
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Data Source: Gartner Group.

Fig 4. Typical organizational spend on IS processes.

Economic theory — the competitive market model [4],
suggests market clearing creates efficiencies in the
market. See Fig. 5.
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Fig 5. Selective sourcing make-or-buy economic model.

If the market price for inputs is lower than produced
internally, then it appears to make financial sense to use
the market and selectively-source. However, this scenario
raises a number of questions:

Firstly, if the market price is lower than internal costs,
it suggests that the market has achieved efficiencies the
organization has not been able to, either because of
ineffective operational management, inefficient processes
or not achieving economies of scale or scope. Assuming
the external market is financially viable; the model
suggests that market participants are achieving such
operational efficiencies profitably from their clientele in
return for services provision. If so, there is an economic
Dead-Weight-Loss (DWL) that indicates room for
improvement in terms of operational efficiencies and
economies of scale and scope to gain price parity, that
may be possible within the internal IT organization but
has not yet happened — an area for investigation for the
business. Not to do so would be giving away economic
value equivalent to the DWL (see Fig. 5.) to the market in
the interest of short-term financial savings as represented
by the lower external price.

Secondly, the question then must be: Why outsource?
It must be for reasons other than costs alone. Possible
answers are to enable focus on core-competencies and to
offload assets and processes. While offloading assets
increases Return-on-Assets (ROA) utilization producing
greater economies of scale and increasing Return-on-
Equity (ROE), such a position however, may be short-
lived. Such a scenario may restrict infrastructure’s ability
to cater for market price ceiling or demand-supply
movements or strategic posturing, leading to higher
operational cash flow and operational costs requirements,
undermining business viability. This suggests core assets
fundamental to business should remain in-house, while
offloading non-core assets to reduce business risk. This is

confirmed by the presence of contracting
agency-problems leading organisations to ‘Back-
sourcing’ practices [8] (bringing core IT
functions back in-house), to increase flexibility
and avoid possible revenue-negative situations

associated with large scale or long-term
outsourcing.
This leads us back to question the

sustainability and financial viability of the
market-clearing price. If unhealthy competition
or unusual geo-strategic market pressures have
created the lower market price ceiling, then
sooner or later it will require market correction
due to margin pressures on suppliers. This may
generate wide swings in labour availability,
supplier capability, and service-levels, eroding
underwriting of agreed service level agreements.
This suggests retaining sufficient skills and
knowledge assets in-house as insurance against
such events and to enable informed evaluation of
supplier performance and sustained competitive
advantage of the sourcing agreement.
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Thirdly, market-correction issues also suggest that
user organizations of the market bear some responsibility
for creating such a scenario, primarily due to pricing
pressures applied on suppliers in negotiating deals in
attempting to secure maximum financial value for
themselves. It makes economic sense to share this
financial value with market participants to develop
vendors, in the interest of stabilising market corrective
forces. This will enable more suppliers to remain in
business and in healthy competition, creating internal
operational efficiencies while securing benefits for both
the user organization and the supplier.

In summary, organizations should consider
outsourcing non-core assets in an attempt to improve
strategic performance, though, it should only be
considered after all internal efficiencies have been
leveraged to full potential where possible.

V. IMPLEMENTATION CASE STUDY

Situation overview — A government funded entity
manifested many symptoms of poor performance against
its value proposition. Economic profitability was at
negative 34% pa, costs were increasing at 3.6% pa faster
than revenues, margins were declining, 59% of staff being
unproductive up to an hour per day, with 53% of clients
sampled, reporting low value-add or needs unmet. A
project sponsored by the client CEO was undertaken to
identify opportunities to increase profits and efficiencies
and decrease costs to improve performance.

Analysis and teamwork — First, the causes underlying
the symptoms of poor performance were discovered. This
diagnosis was done via a multi-dimensional cross

capability building spend versus transactional spend, with
51% of category spend misaligned with key business
levers and assigned to low value areas. See Fig. 6, Fig. 7.
Significant inter-service line subsidization became
evident as contributing to falling performance. Other
issues uncovered were a diluted business focus, inefficient
processes, acute funding limitations, silo operational
culture across its service lines with moderate levels of
resistance to change, and ineffective IT capability.
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Fig 6. Client economic profitability profile

ICT issues uncovered were: Lacking IT leadership
and limited business—IT relationship, top management
leaning towards indifference to IT issues or its value, not
considering it as a strategic partner. Acquisition of
external skills historically was unaffordable due to salary
structures being incompatible with market price for the
required capability and uninformed ICT buying decisions
also present.
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Third, necessary hard, soft and green transformation
initiatives were prescribed that realign organizational and
ICT resource allocations across the ROI tree [9, 10], with
organizational goals to achieve an improved balance of
service quality, risk and cost while improving
organization-wide performance, budgetary liquidity and
financial sustainability.

Consequently, a funding increase in ICT was
proposed. Using the CAA model as a guide and a
detailed version of the organizational ROI tree, the
engagement team iterated through the infrastructure
planning lifecycle shown in Fig. 2. ICT projects were
recommended to be business-aligned, prioritized, reduced,
and sequenced. ICT performance was to be appraised and
recognized based on business outcomes (e.g. reliability
and capability development), not technical outcomes. An
agreed time schedule, jointly with the business, was de-
signed with a structured review process, to monitor and
track progress. An elevation of the ICT management’s
role as equivalent to other senior managers in the
organization was suggested, with their compensation
package linked with business outcomes. A narrowing of
the technology footprint was recommended, by increasing
the degree of systems and network standardization across
operational units, greatly reducing complexity and cost.
By eliminating low value operational work, consolidating
user support requirements, and narrowing the technology
footprint, a reduction of “low value” staff levels (e.g.,
maintenance) by nearly a half was possible, while
introducing the required number of business applications
and infrastructure managers, achieved by the increased
budgetary liquidity. The prescriptions across service lines
increased reliability, leading to greater technology
adoption rates for users and return-on-assets (ROA)
utilization, producing greater economies of scale and
efficiency, increasing return-on-equity (ROE) of the
entity.

The result — This and other similar projects have
revealed significant opportunities to improve performance
and the alignment between business and IT. Specifically,
the financial benefit scenarios of transformation were: a
minimum average benefit with (p = 1), 16 percent funding
liquidity gains per annum, or depending on options
exercised, the likely average benefit with (p < 1), 22
percent funding liquidity gains per annum, (where: ‘p’ is
the event probability). These surpluses are available to be
redirected towards high priority organizational goals.
And, notable non financial benefits of transformation
were improvements in:

1. Reduction in funding constraints, enabling fund
diversions to high priority areas.

2. Informational capability, with decreased reliance on
individuals, leading to lower organizational risk.

3. Alignment with consumer, organizational and end-
user needs, due to informational capability.

4. Increased employee and end-user readiness to
change, due to longitudinal user engagement process.

5. Staff utilization efficiency increases of 24 percent
without increasing net organizational costs.

6. Increased reliability and return-on-assets (ROA).

7. Increased responsiveness to environmental
demands with rapid business scaling capability.

8. Ability to influence Government political landscape
backed by empirical data and lean practices [15].

VI. SCOPE FOR FURTHER STUDY

The practical work presented in this paper is one of
three individual implementation projects to date,
comprising wide organizational and technological aspects.
As consulting practitioners, given our commercial charter
to deliver long-term value to organizations in the form of
increased revenues, decreased costs or increased
operational efficiencies, commerciality has so far
prevented other relevant implementations. Our projects to
date have not implemented the CAA model in isolation
from the wider organizational considerations. Our initial
data shows encouraging results achieved from
implementations where the CAA model is combined with
wider organizational components, and suggests more like
projects or isolated CAA model implementations need to
be made operational before reliable improvement results
can be indicated with a high degree of confidence.

VII. CONCLUSION

This paper has presented a services model based on
the core-actual-augmented (CAA) framework, for the
categorization, prioritization and management of
organizational IT infrastructure, allowing such assets to
be in longitudinal alignment with organizational goals.
The economic competitive market model was used to
analyse and show that, it is uneconomical, to the value of
the Dead-Weight-Loss (DWL), for an organization to
outsource its IT assets to the market, unless all internal
efficiencies in the form of economies of scale, scope,
management and organizational process flows have been
optimized to full potential where possible.

This analysis has differing implications for large and
complex organizations as compared with small and
simpler ones; see Fig. 8. Small organizations that are
unable to achieve economies of scale or scope of
processes and operations, due to size and low levels of
complexity and funding etc, are indicated to benefit from
outsourcing non-core assets immediately. Whereas larger
organizations possessing room for improvement in scale
or scope in operations are therefore conversely indicated
to follow the prescriptions argued in this paper and to
embark on an internal efficiency program across IT assets
before considering outsourcing. Not to do so would be
giving away economic value equivalent to the DWL
(which may be significantly large in individual cases), to
the market in the interest of short-term financial savings.
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While internal efficiencies and financial gains have
been shown to increase by implementing the core-actual-
augmented (CAA) infrastructure framework in
combination with wider organizational components, its
more credible validation is predicated on implementing
more projects across small as well as large organizations.

» Optimize internally for
@ h
2 . w scale, scope, efficiency
cE5 ] if assets are core.
&g s
oot ] - Not Outsource only if asset
igse ] o o} Applicable. non-core, after asset
L] " =1 .
£5E 8 =z E optimization
[ = e g Eq. Customer service centre,
] £ w v i
= = w Cheque processing,
= w Legal Docs manogement.
£ o 4
2| x X
5 Z OC 9
® o c
= B ] = o Qutsource. Quisource.
cE®|3 = =
s g2 5 i
E o =
£3% % z
£ g 5 = E=] Eg, Hosted email, Eg, Hosted Unified Comms,
28 E Hosted security, MPLS backbone,
= E Hosted Unified Comms, VolP, iP-Tel.
8 VoIP, IP-Tel. Clowd CRM applications.

Small / Simple Large / Complex

CLIENT SIZE and COMPLEXITY

Fig 8. Client and vendor implications.

This analysis also has direct implications for vendors
wanting to move into the steadily growing cloud services
market. It indicates that from a market entry and an
economic perspective, vendors should leverage their
existing brand equity and market share and focus on
developing massively scalable but commoditized
application service offerings with broad appeal that pose
the least barriers to adoption from the market, in terms of
operational, in-house application integration and security
or compliance risks. Vendors should also address
concerns about an exit or migration strategy to equivalent
on-premise applications, should customers wish to bring
the application back in-house due to market consolidation
or fragmentation. This will enable vendors to provide
longitudinal economic value to the market (as seen in Fig.
5.), while securing fair and sustainable financial gains for
themselves, a win-win outcome.
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