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Optimizing the ROI of Enterprise Architecture Using Real Options 
by David F. Rico 

Abstract 

This article illustrates how to optimize the return on investment or ROI of enterprise architecture. 
Enterprise architecture is a blueprint for defining the structure and operation of organizations, 
such as local, state, and federal agencies. Done well enterprise architecture results in leaner and 
more effective information systems that satisfy organizational goals and objectives. This article 
introduces a suite of simple metrics and models for measuring the ROI of enterprise architecture. 
This article also introduces real options, which is a contemporary approach to measuring ROI. 
Whereas, typical measures tend to underestimate ROI, real options have the ability to unearth 
business value hidden deep within the economics of investments in enterprise architecture. 

Overview 

Enterprise architecture is a comprehensive framework or taxonomy of systems analysis models 
for aligning organizational strategy with information technology. Strategies are plans to satisfy 
organizational goals and objectives by competing based on size, cost, variety, speed, quality, 
uniqueness, or innovation. Information technology refers to the computers, software, and 
networks used for safely storing, processing, retrieving, and transmitting data and information. 
John A. Zachman is credited with creating enterprise architecture, though its foundations date 
back to the early 1900s.7 
Table 1. John A. Zachman framework for enterprise architecture. 
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Enterprise architecture has five major layers: (a) scope, (b) business model, (c) system model, (d) 
technology model, and (e) components as shown in Table 1. The purpose of the layers is to align 
an organization’s strategy with its information technology. Two basic assumptions are that a 
strategy exists and the result is a functioning enterprise. A centralized strategy may not be 
defined for large organizations (e.g., enterprise of enterprises), though it should be, which makes 
developing models difficult. Enterprise architects often start building information technology 
from the bottom up, because they cannot see the relevance of strategy and modeling. 
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Metrics and Models 

The value of enterprise architecture may be measured using seven metrics: (a) costs, (b) benefits, 
(c) benefit to cost ratio, (d) return on investment, (e) net present value, (f) breakeven point, and 
(g) real options. 2,  4- 6 Costs are the accumulation of expenses, such as labor, training, tools, 
verification, validation, and compliance or maturity assessment. Benefits are the monetization of 
increased efficiency, reduced operational costs and personnel numbers, increased customer 
satisfaction, and consolidated legacy computer systems. Costs and benefits are the basic inputs to 
benefit to cost ratio, return on investment, net present value, breakeven point, and real options. 
Table 2. A suite of simple of metrics and models for measuring the ROI of enterprise architecture. 

Costs 
(sum of costs) 

Total amount of money spent on enterprise architecture ∑
=

n

i
iCost

1

 

Benefits 
(sum of benefits) 

Total amount of money gained from enterprise architecture ∑
=

n

i
iBenefit

1

 

B/CR 
(benefit to cost ratio) 

Ratio of enterprise architecture benefits to costs 
Costs

Benefits  

ROI% 
(return on investment) 

Ratio of adjusted enterprise architecture benefits to costs %100×
−

Costs
CostsBenefits  

NPV 
(net present value) 

Discounted cash flows of enterprise architecture ∑
=

−
+

Years

i
Years

i Costs
RateDiscount

Benefits
1

0)1(
 

BEP 
(breakeven point) 

Point when benefits exceed costs of enterprise architecture Months
NPV
Costs 60×  

ROA 
(real options analysis) 

Business value realized from strategic delay due to risk ( ) ( ) YearsRateeCostsdNBenefitsdN ×−××−× 21
 

d1 = [ln(Benefits ÷ Costs) + (Rate + 0.5 × Risk2) × Years] ÷ Risk × √ Years,  d2 = d1 − Risk × √ Years 

Costs and Benefits 

There are also five major classes of costs and benefits for enterprise architecture: (a) financial 
improvement, (b) constituent services, (c) reduced redundancy, (d) economic development, and 
(e) fostering democracy. 3 Financial improvements mean reducing the costs of organizations and 
enhancing revenue collection. Constituent services mean improved service to customers, 
suppliers, and key stakeholders. Reduced redundancy means consolidating, reducing, or 
eliminating unneeded legacy computer systems. Economic development means to grow local, 
state, and federal economies. Finally, fostering democracy may mean offering a consistent level 
of customer service to all stakeholders, regardless of political affiliation. 
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Figure 1. Cost and benefit categories and data from 75 state-level e-government initiatives. 
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Return on Investment Examples 

Using enterprise architecture for aligning the strategy with the information technology of local, 
state, and federal agencies, and corporations, has measurable return on investment. 3 The first 
priority is to collect detailed cost data for enterprise architecture. Next, it is very important to 
establish and monetize measurable performance improvement objectives. Finally, benefit to cost 
ratio, return on investment, net present value, breakeven point, and real options are determined 
from the cost and benefit data, with no further data collection. The states in Table 3 estimated the 
costs of their e-government initiatives, identified their benefits, and then monetized them. B/CR, 
ROI%, NPV, breakeven, and real options were then estimated using the metrics from Table 2. 
Table 3. Estimated cost and benefit data from 8 state-level e-government initiatives. 

State Costs Benefits B/CR ROI% NPV Breakeven ROA 

KY $138,332 $24,740,000 179:1 17,785% $21,283,919 0 Mos. $24,632,267 

FL $211,200 $23,299,995 110:1 10,932% $19,964,157 1 Mos. $23,135,514 

NC $640,000 $20,000,000 31:1 3,025% $16,677,907 2 Mos. $19,501,956 

WI $400,000 $7,500,000 19:1 1,775% $6,094,215 4 Mos. $7,189,456 

DC $1,000,000 $9,000,000 9:1 800% $6,793,058 9 Mos. $8,234,368 

NM $167,550 $1,182,200 7:1 606% $856,111 12 Mos. $1,055,276 

IA $277,000 $1,320,000 5:1 377% $865,982 19 Mos. $1,116,054 

ID $1,770,000 $2,560,000 1:1 45% $446,692 238 Mos. $1,533,423 

Average $575,510 $11,200,274 45:1 4,418% $9,122,755 36 Mos. $10,799,789 

The return on investment data in Table 3 were normalized and illustrated graphically in Figure 2. 
Return on investment is the simple ratio of benefits, less the costs of course, to the costs 
themselves. That is, benefits less the costs are the numerator and costs are the denominator. 
Return on investment is large if there were more benefits than costs. As shown in Figure 2, 
Kentucky had very low costs, high benefits, and thus very high return on investment. Idaho, on 
the other hand, had very high costs, low benefits, and little return on investment. This is seen by 
the increasing costs and decreasing return on investment from left to right. Some will assert that 
net present value is a conservative, smaller, and more realistic estimate of return on investment. 
However, Table 3 shows that measures such as real options improve the outlook substantially. 
 

 
Figure 2. Estimated costs and return on investment of 8 state-level e-government initiatives. 
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Costs31.000000027921645853559.75 ×=Benefits  
Figure 3. Log-linear benefit model derived from 16 state-level e-government initiatives. 

The benefit equation in Figure 3 was derived from actual cost and benefit data from 16 state-
level e-government initiatives. 3 It is based on a log-linear regression analysis of 16 actual cost 
and benefit data pairs. The 16 data pairs came from a database of 75 e-government initiatives. 
Only 21% of the e-government initiatives reported cost and benefit pairs. Others reported only 
costs or benefits, or only qualitative results. Valid cost data from 8 federal enterprise architecture 
initiatives were combined with the e-government benefit model based on this log-linear 
equation. 1 Then, benefit to cost ratio, return on investment, net present value, breakeven point, 
and real options were estimated for 8 federal enterprise architecture initiatives shown in Table 4. 
Table 4. Estimated cost and benefit data from 8 federal-level enterprise architecture initiatives. 

Agency Costs Benefits B/CR ROI% NPV Breakeven ROA 

ITA $120,000 $5,869,907 49:1 4,792% $4,962,725 1 Mos. $5,776,469 

DLSA $194,000 $5,880,011 30:1 2,931% $4,897,474 2 Mos. $5,729,052 

FRA $194,000 $5,880,011 30:1 2,931% $4,897,474 2 Mos. $5,729,052 

FSA $200,000 $5,880,831 29:1 2,840% $4,892,184 2 Mos. $5,725,215 

BoP $276,000 $5,891,227 21:1 2,035% $4,825,186 3 Mos. $5,676,759 

CB $285,000 $5,892,459 21:1 1,968% $4,817,253 4 Mos. $5,671,042 

DCAA $358,000 $5,902,465 16:1 1,549% $4,752,917 5 Mos. $5,624,860 

OPM $400,000 $5,908,229 15:1 1,377% $4,715,908 5 Mos. $5,598,466 

Average $253,375 $5,888,142 27:1 2,553% $4,845,140 3 Mos. $5,691,364 

The return on investment data in Table 4 were normalized and illustrated graphically in Figure 4. 
The cost data in Table 4 were taken from a database of 45 federal enterprise architecture 
initiatives. 1 As shown in Figure 4, the International Trade Administration had very low costs, 
and thus has the capability to yield a high return on investment. The federal agencies in Figure 4 
have moderate costs and the potential to yield good results as well. There are some enterprise 
architecture initiatives with higher costs than those illustrated here. Some have yielded good, 
mediocre, and even no results. Once again, however, Table 4 demonstrates that real options may 
be the key to wringing out return on investment from stingy enterprise architecture initiatives. 
 

 
Figure 4. Estimated costs and return on investment of 8 federal-level enterprise architecture initiatives. 
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Principles for Successful Enterprise Architecture 

Here are a few tips, tricks, and techniques for succeeding with enterprise architecture. They 
apply to enterprise architecture initiatives of all sizes, but have special meaning for large ones. 
The gist of the matter is to have a clear understanding of what one is trying to achieve. That is, 
what benefits does one expect? Some organizations may be doing enterprise architecture just to 
comply with government regulations. These principles apply whether your organization is trying 
to gain a competitive advantage, reign in information technology, or doing it out of obligation. 

• Form a clear vision and stick to it. It’s important to have a clear vision of how to approach 
enterprise architecture. Survey the field of world class enterprise architecture initiatives, see 
the results for yourself, and use that as a basis to form your vision. The worst thing you can 
do is embark on a long and arduous enterprise architecture initiative without a clear vision. 

• Define early measurable objectives. Determine highly measurable goals and objectives 
before starting enterprise architecture. Set measurable targets for operating efficiency, cost 
reductions, staff reductions, customer satisfaction, computing budgets, and economic growth. 
Enterprise architecture without measurable goals and objectives is a death march. 

• Think small, fast, and lean. Whatever your scope, size, and objectives, think small, fast, and 
lean. Keep your scope well defined, use small teams of highly experienced experts, and set 
out to complete the enterprise architecture in small, frequent, and near term increments. 
Enterprise architecture means to design or architect, so you don’t need an army of builders. 

• Manage like a well run project. Apply project management principles to enterprise 
architecture. Devise work breakdown structures, activity network diagrams, and cost and 
resource estimates. Use earned value management, quality management, and return on 
investment track your progress. Don’t treat enterprise architecture like an endless journey. 

• Apply top down systems analysis. Stick to the business of developing enterprise 
architecture models. Remember what is in scope and out of scope. Enterprise architecture 
assumes an organization’s strategic plan already exists. Enterprise architecture is about 
determining information technology needs, not implementing the infrastructure itself. 

• Create style guides and standards. Establish crystal clear style guides and standards for 
enterprise architecture models very early. Consistency is of the utmost importance in 
enterprise architecture, especially on large projects. The goal is not to produce nonsensical 
models, but aesthetically pleasing models people can actually read, use, and understand. 

• Think outside-of-the-box for tools. Try to identify a short list of best-in-class tools for 
enterprise architecture. It’s best to choose a tool that does a few models really well, rather 
than one that does many models very poorly. Don’t discard the notion of using separate tools 
for each model, especially for complex enterprises. There are too many mediocre tools in use. 

Encroaching upon the task of strategic planning or information technology implementation is a 
common error. But, all is not well even for those who stay within the bounds of enterprise 
architecture. Oftentimes, the organization’s strategy is not well defined, therefore insufficient 
data are available to proceed. Likewise, too many models are produced, which are inconsistent 
and incompatible. Finally, some models are completely unusable and poor tools often hinder 
completion of enterprise architecture. 
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Principles for Successful Return on Investment 

Return on investment principles go hand in hand with the tips, tricks, and techniques for 
enterprise architecture. Some people feel measuring payback is a principle for the industrial age 
and some believe it is path towards the 21st century. Some say return on investment is irrelevant 
in lieu of net present value, the plethora of payback algorithms, or concepts in real options. The 
bottom line is that return on investment is a strategic approach to measuring the value of any 
activity, especially enterprise architecture. And, real options is a key to unlocking its benefits. 

• Use ROI as a success factor. Use return on investment to drive enterprise architecture. By 
definition, the goal of enterprise architecture is to align an organization’s strategy with its 
information technology. By implication, a strategy cannot be realized without this alignment. 
Set out to measure the costs and benefits of using enterprise architecture for this alignment. 

• Etch the desired benefits in stone. Identify a core set of benefits that you wish to realize 
from enterprise architecture. Establish measurable goals for operating efficiency, cost 
reductions, staff reductions, customer satisfaction, computing budgets, and economic growth. 
Monetize the benefits early (e.g., convert improvements into money), which many don’t do. 

• Establish early ROI objectives. Establish ambitious return on investment objectives for 
enterprise architecture based on tangible measures of costs and benefits. Use return on 
investment to establish safety margins. That is, given the risk of any project or initiative, 
ensure the payoff far exceeds the cost of enterprise architecture, lest you end up with none. 

• Operationalize a core set of metrics. Define a set of clear, measurable, and quantitative 
economic benefits for enterprise architecture. Examples include people, time, budgets, 
customers, throughput, volume, bandwidth, computers, and maintenance. Common mistakes 
are failing to define metrics, defining qualitative ones, or defining far too many metrics. 

• Continuously measure the payback. Measure the return on investment of enterprise 
architecture early and frequently. Measure the payback at regular intervals along with normal 
project management activities, such as cost, time, and earned value reporting. Payback can be 
estimated similarly to cost and schedule performance indices before it’s too late. 

• Use automated tools to do the work. Use an integrated project management reporting 
system with built-in return on investment tracking and reporting. There’s no sense in having 
to master all of the latest payback formulas or designating a return on investment manager. 
Instead, collect payback data automatically and have the computer system help you along. 

• Standardize ROI reporting. Create a system for measuring and reporting measures for the 
return on investment of enterprise architecture. It’s virtually impossible to do so with so 
many local, state, federal, and international enterprise architecture initiatives in existence. It’s 
just too difficult to measure payback after the fact without a standard system in place. 

The goal of enterprise architecture is to enable an organization to realize its strategic goals and 
objectives by streamlining its information technology infrastructure. And, strategic plans are 
simply a means of ensuring the operational efficiency and effectiveness of organizations and 
firms alike. The problem is that few people apply return on investment, and few apply it in a 
consistent manner. The way to avoid this is to elevate return on investment to center stage, 
identify measurable goals and objectives, and strive to achieve them in every way. 
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Summary 

The goal of this article was to introduce a suite of simple metrics for estimating the return on 
investment of enterprise architecture. This article was designed to feature a simple metric for 
applying contemporary measures of return on investment, such as real options. Traditional 
measures of payback are considered obsolete in some circles and net present value is often 
suggested as the most realistic measure of return on investment. Still others say all of these 
measures are simply obsolete in lieu of real options. Therefore, this article introduced a simple 
model of real options to show practitioners how to easily apply contemporary measures of ROI. 

The goal of enterprise architecture is to improve organizational efficiency and effectiveness and 
return on investment is an excellent way to measure the business value of enterprise architecture. 
The goals and objectives of enterprise architecture were introduced because they are closely 
related to the principles of measuring payback. Metrics came next to show how to measure the 
return on investment of enterprise architecture. From this, we observed that the basic elements of 
payback are costs and benefits, and return on investment measures flow naturally from these. 

The most challenging aspect of measuring the payback of enterprise architecture is not choosing 
measures of return on investment, but rather identifying, measuring, and monetizing its benefits. 
A critical element of this article was to broach the subject of how to identify the benefits of 
enterprise architecture, which is why there was a short, but important discussion of its benefits. 
With enterprise architecture costs and benefits as a foundation, we quickly solved the dilemma of 
how to illustrate the return on investment of 8 federal-level enterprise architecture initiatives. 
Finally, we showed how real options may be used to optimize the ROI of enterprise architecture. 

This article went beyond introducing a framework of metrics and models for measuring the 
return on investment of enterprise architecture. It identified tangible principles for successful 
enterprise architecture and return on investment itself. Successfully applying enterprise 
architecture is necessary to achieve return on investment, establishing measurable goals and 
objectives is necessary for measuring return on investment, and contemporary measures of return 
on investment such as real options may the key to getting payback from enterprise architecture. 
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