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The Office of Management and Budget is embracing 
cloud computing as the preferred federal IT 
environment of the future

Reduce expenditures for IT 
infrastructure and services 

Trade up-front investment 
for significant outyear 
savings 

Begin with pilot programs 
that lead to agency 
migrations

“Of the investments that will involve up-front 
costs to be recouped in outyear savings, Cloud-
computing is a prime case in point. The federal 
government will transform its Information 
Technology Infrastructure by virtualizing data 
centers, consolidating data centers and 
operations, and ultimately adopting a Cloud 
computing business model. Initial pilots 
conducted in collaboration with federal agencies 
will serve as test beds … The pilots will evolve 
into migrations of major agency capabilities 
from agency computing platforms to base 
agency IT processes and data in the Cloud. 
Expected savings in the outyears, as more 
agencies reduce their costs of hosting systems in 
their own data centers, should be many times the 
original investment in this area.”

President’s Budget, FY10, Section 9

“Of the investments that will involve up-front 
costs to be recouped in outyear savings, Cloud-
computing is a prime case in point. The federal 
government will transform its Information 
Technology Infrastructure by virtualizing data 
centers, consolidating data centers and 
operations, and ultimately adopting a Cloud 
computing business model. Initial pilots 
conducted in collaboration with federal agencies 
will serve as test beds … The pilots will evolve 
into migrations of major agency capabilities 
from agency computing platforms to base 
agency IT processes and data in the Cloud. 
Expected savings in the outyears, as more 
agencies reduce their costs of hosting systems in 
their own data centers, should be many times the 
original investment in this area.”

President’s Budget, FY10, Section 9
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In the private sector, cloud computing is in a “hype 
cycle” and cost savings claims are often inflated

Most ROI estimates are driven by reductions in hardware 
replacement costs

“ROI Calculators” are provided by vendors who stand to profit from 
cloud adoption

ROI was not based on a Life Cycle Cost Estimate, and excludes
– Systems engineering and program management
– Operations support
– Transition costs and parallel operations during transition

It makes sense that cloud computing will lower IT costs, but 
what’s the real story?
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Booz Allen constructed detailed cost models and a 
framework for economic analysis that produces Life Cycle 
Cost Estimates for cloud computing 

Cost model built on government and commercial best practices
– Tailored DoD Cost Element Structure (CES)
– Industry best-practice Cost Estimating Relationships
– SCEA-certified estimating and analysis methods

Economic framework addresses
– Net Present Value:  present value of the net difference of all estimated savings 

minus total costs
– Benefit-Cost Ratio:  ratio of total savings to total costs
– (Discounted) Payback Period:  the time required to recover investments through 

future savings
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We applied our analysis to the three prevalent cloud 
computing deployment models
Cloud Computing 
Deployment Model

Definition Characteristics Assumptions

Public Cloud Department or agency migrates its 
IT infrastructure to an existing 
public cloud. 

Relatively low level of mission, bureau, 
or program‐specific sensitivities; these 
agencies may be the most likely early 
adopters of cloud computing.

Transition to the new cloud 
environment will occur steadily over 3 
years; workload remains constant (i.e., 
no increase in capacity demand)

Hybrid Cloud Department or agency builds a 
private cloud solution to handle the 
majority of its IT workload but also 
uses a public cloud solution to 
provide “surge” support and/or 
support for low‐sensitivity 
applications. 

Bureau or program‐specific payment 
and/or privacy sensitivities; because of 
the inherent complexity of this scenario, 
these agencies are more likely to be part 
of the “second wave” of cloud adopters. 

Seventy‐five percent of the IT server 
workload will migrate to a private 
cloud, and the remaining 25 percent 
will be transitioned to a public cloud; 
transition to the new cloud 
environments will occur steadily over 3 
years; existing facilities will be used 
(i.e., no new investment is required in 
physical facilities) and workload 
remains constant (i.e., no increase in 
capacity demand) 

Private Cloud Department or agency builds its 
own private cloud solution or 
participates in an interagency cloud 
solution. 

Broad mission sensitivity; given the 
perceived risk, these agencies may be 
more likely to be late adopters of cloud 
solutions. 

Transition to the new cloud 
environment will occur steadily over 3 
years; existing facilities will be used 
(i.e., no new investment is required in 
physical facilities); workload remains 
constant (i.e., no increase in capacity 
demand). 
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Our study focused on factors likely to be common to 
any cloud computing scenario

The study considered
– Transition costs, 
– Life-cycle operations, and
– Likely migration schedules - which other studies usually ignore or treat 

incidentally 

Analysis framework consists of 
– Up-front investment costs
– Transition schedules and costs
– Steady-state Operations and Support costs over a 10-year life cycle

Exclusions:
• Costs that would be less likely to vary significantly between Cloud 

scenarios
• Costs for physical facilities  -- assume “wash” cost between the existing 

and new Cloud environments.
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The cost estimating process produces low, high, and most 
probable cost estimates. 

Begin with 
1. Begin with a tailored Cost 

Element Structure

2. Gather data and estimate costs, 
using Cost Estimating 
Relationships, historical data, 
vendor quotes, and engineering 
estimates

3. Refine assumptions for each 
cloud deployment model

4. Calculate the economic metrics

1. Begin with a tailored Cost 
Element Structure

2. Gather data and estimate costs, 
using Cost Estimating 
Relationships, historical data, 
vendor quotes, and engineering 
estimates

3. Refine assumptions for each 
cloud deployment model

4. Calculate the economic metrics
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Our cost model allows precise descriptions of hardware 
procurement, reuse, power consumption, facilities*, and 
labor costs * The cost model allows facility costs, but in this study we assumed the facility costs were $0
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Our cost model allows precise descriptions of hardware 
procurement, reuse, power consumption, facilities*, and 
labor costs (con’t)
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Our cost model allows precise descriptions of hardware 
procurement, reuse, power consumption, facilities*, and 
labor costs (con’t)
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The model allows detailed specification of implementation 
schedules, to include reuse of existing infrastructure

Presented at the 2010 ISPA/SCEA Joint Annual Conference and Training Workshop - www.iceaaonline.com



Slide 12

The cloud computing cost model calculates costs over a 
program life cycle and estimates the economic benefit of 
the proposed program
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Our LCCE approach calculates investment costs, Benefit-
Cost Ratio, and Discounted Payback Period on a Life Cycle 
basis

Presented at the 2010 ISPA/SCEA Joint Annual Conference and Training Workshop - www.iceaaonline.com



Slide 14

Public Cloud  deployments offer the greatest economic benefit, at 
the expense of ownership and control of resources and data

O&S costs are 
– Unit costs of services 

procured from the Cloud 
provider and 

– Small amount of IT support 
labor to respond to service 
changes or problems

Assuming public clouds 
are the primary IT source
– Additional costs to the 

agency are minimized
– Overall BCR is heavily 

influenced by the overall 
migration timeline – i.e., 
the faster the migration, the 
better the BCR (lower 
costs)

Public Cloud Net Present Value (NPV) vs.
NO. of Servers
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Private Cloud deployments offer substantial savings (although 
significantly less than public clouds) while preserving resource and data 
ownership and control

O&S costs remain high in a 
Private Cloud model

Benefits are derived mostly 
from operating efficiency in 
infrastructure

If Migration is prolonged
– Increased costs are incurred
– The BCR ultimately achieved 

will be lower 
– Lesser incremental benefits 

still do accrue but not of 
magnitude intended 

Private Cloud Net Present Value (NPV) vs.
NO. of Servers
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Hybrid Cloud deployments offer both cost savings and ownership 
and control of resources and data

Results Reflect 
Assumptions: 
– 75% of the current server 

workload migrate to a private 
Cloud, only 25% would 
transition to the public Cloud. 

– BUT if use is reversed (25% 
private Cloud and 75% public 
Cloud), hybrid scenario 
results are closer to the public 
Cloud results

Actual results will be a 
function of speed and scope 
of transition

Hybrid Cloud Net Present Value (NPV) vs.
NO. of Servers
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Longer migration schedules reduce the BCR, 
highlighting the importance of proper planning

Lengthy parallel operation of status quo and Cloud environments 
reduces economic benefit
• BCR goes down rapidly as the migration schedule lengthens, AND
• The discounted payback period (DPP) increases as the transition time

Private Cloud Discount Payback Period (DPP) vs.
NO. of Servers

0.0

1.0

2.0

3.0

4.0

5.0

6.0

100 200 400 600 800 1,000 1,500 2,000 3,000 4,000

NO.  of  Status Quo Servers Migrated

D
P
P
 

(

Y
R
s

)

DPP 3 YR Migration
(Yrs.)

DPP 2 YR Migration
(Yrs.)

DPP 1 YR Migration
(Yrs.)

Private Cloud (BCR vs DPP)
3‐2‐1 YR Migration Schedule Comparisons

0.0

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

0.0 1.0 2.0 3.0 4.0 5.0 6.0

DPP (YRS)

B
C
R

3 YR Migration

2 YR Migration

1 YR Migration

Presented at the 2010 ISPA/SCEA Joint Annual Conference and Training Workshop - www.iceaaonline.com



Slide 18

Booz Allen’s economic analysis supports the 
government’s expectations of significant cost savings

Over a 13-year life cycle (3 year transition plus 10 years of O&S)
– 66% Savings in Life Cycle  over conventional IT environments
– Benefit-to-Cost Ratios (BCR) for mid-sized data centers range from 5.7 to 

15.4, while BCRs for larger data centers range as high as 25
– Payback is not immediate, likely occurring in 4-5 years

Additional insights were gained into optimal cloud adoption 
strategies

– Scale is important:  Economic benefits increase as larger numbers of 
non-virtualized servers are migrated into a cloud environment

– Time is money:  economic benefits increase as the migration schedule 
shortened

– Budget cycles impact migration:  most agencies will required 18-24 
months to plan and implement a migration to a cloud environment
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Agencies can implement policy changes and modify 
business practices to increase the potential benefits of 
cloud computing

When selecting a private cloud, seek 
efficiencies through inter-departmental and 
interagency collaboration

Establish incentives, with effective monitoring, 
for departments and agencies

Provide timely, well-coordinated support to 
ensure agencies have the necessary tools to 
efficiently plan and carry out migrations to 
cloud environments

Identify agencies with highest near-term IT 
costs and expedite their migration to cloud 
environments

Identify specific IT functions that can be 
transitioned to cloud computing in the near-
term

Promote early wins to help build momentum

POLICY PRACTICE
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Now is the time to develop the economic framework and business case 
for moving towards operating in the Cloud…

Decision makers are faced with many of the following questions
What services if any should  I acquire from the Cloud?
What is the total cost and ROI to me?
What are the transition cost to the cloud?
When can I expect a payback on my investment?
How do I monitor my costs during the business cycle?
What is the reduction in the operating costs?
How do I ensure security and at what cost?

Organizations need to establish the economic benefits of Cloud Computing 
Booz Allen’s proprietary model that can be tailored to any organization
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The government’s fiscal planning process shows that organizations need to answer the questions ‘When’ and ‘How Soon’, not ‘If’

The federal planning process has an imbedded delay in the realization 
of the benefits that can be attain from moving to a cloud environment

Planning for Cloud today will begin to show initial result in FY 11-FY12 
during a transition period
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