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ABStrACt

 This paper describes a novel methodology for valuing and 
planning entrepreneurial IT investments: IT‑DDP is a blend of 
traditional software cost and effort estimation approaches, such as 
Function Points and COCOMO, with an established method for 
new venture assessment — Discovery Driven Planning (DDP). 
Two major adaptations to DDP are proposed. Firstly, since 
information system development is human-capital intensive, and 
firms should choose projects that help grow the value of the finite 
skilled labor resource, Return on Invested Time (ROTI) becomes 
the optimization target, instead of simply Return On Investment 
(ROI). Secondly, standard cost and effort estimation frameworks, 
from the software industry, are incorporated. Attention is targeted 
at high impact revenue and expense assumptions that often 
outweigh software development time-cost concerns. Priority 
is given to gathering high-value knowledge first, and valuable 
project progression or abandonment decisions can be made earlier 
on in the system development life cycle.
 Keywords: Information systems planning, Information Sys-
tems valuation, Return on Time Invested

1. INtroduCtIoN

 Information technology projects are risky undertakings. 
Sensible management of uncertainty requires appropriate project 
valuation and planning frameworks, and project selection 
methods. The field of applications portfolio management [18] 
offers decision-making methods for choosing which set of IT 
applications to invest in – one such method is presented in this 
paper. In entrepreneurial settings, Discovery Driven Planning 
(DDP) has become increasingly popular as a useful framework 
for assessing, choosing, and managing volatile new ventures 
in various industries [26, 27, 28]. This paper adapts the lessons 
of Discovery Driven Planning to the specific challenges of 
entrepreneurial software development projects and portfolios. We 
introduce a new DDP-based IT project valuation, and portfolio 
management, method: IT‑DDP. IT‑DDP provides a structured 
methodology that acknowledges that accurate time-cost estimation 
is difficult in highly uncertain and volatile environments. IT-DDP 
instead proposes that assumptions be given upper and lower 
bounds, and probability distributions, and that simulations be run 
to gauge the most crucial influencers of Return On Time Invested 
(ROTI). The methodology identifies high impact revenue and 
expense assumptions that often outweigh software development 
time-cost concerns. This allows the planner to focus attention on 
investigating those key drivers and on moving broad assumptions 
as to their forecast values to within acceptable bounds. Most 
importantly, through IT-DDPs focus on Return on Time Invested 

(ROTI), allows new ventures to allocate scarce human capital to 
opportunities that are most assuredly capable of meeting their 
profit-per-person-day-invested targets.

New ventures are substantially different from traditional 
projects, and require a novel valuation approach. A ‘traditional 
project’ can be defined as a project where the organization has 
some past experience of a similar nature, allowing them to make 
relatively certain estimates of time, effort, and resources required. 
In contrast, a ‘new venture’ can be defined as an attempt to 
produce a new information technology product that is unfamiliar 
to the company if not new to the world, and therefore plans and 
estimates are subject to great uncertainty and lack of precedent. In 
traditional projects, explicit hourly staffing costs may constitute 
a large component of overall project costs. In contrast, in new 
ventures, the time of the start-up team is typically donated, 
and not explicitly costed. The primary objective of the start-up 
team is to ensure that their time is most productively employed, 
and therefore ROTI prevails over absolute dollar return on 
investment. Many established ventures have similar concerns: 
the salary base of a large employee pool is often a fixed and sunk 
cost, particularly in more socialist employment environments, 
such as the United Kingdom, where employment-at-will is less 
practicable. Maximizing the ROTI of the employee pool is 
critical, since staffing costs in such environments are fixed, not 
variable, and managers must therefore strive to maximize dollars 
earned from each person-day available. The IT-DDP approach is 
a novel approach which takes ROTI as its core.

We begin with a comparison to related work in the field 
of IT project estimation and investment valuation. We then 
introduce a realistic practical example — an AIDS intervention 
system development project — that allows us to showcase the 
major elements of the IT‑DDP method. Through the AIDS 
intervention project proposal, we illustrate the steps of framing 
goals, estimating benefits and costs, assigning assumptions to 
milestones, and performing a sensitivity analysis. We compare 
the AIDS intervention project against an alternative opportunity 
under consideration, to show how IT‑DDP is useful for managing 
the IT opportunity portfolio. We conclude with a summary of the 
compelling advantages of the new methodology.

2. relAted WorK

Though some authors have investigated IS prioritization at the 
national level [45], our concern in this paper is with IS planning 
at the firm (i.e. corporate or intra-organizational) level. Strategic 
information systems planning (SISP) has long been a top concern 
of many organizations [7, 10, 11, 33]. An alignment between 
Information Systems Planning and Business Planning is vital, if 
information systems are to be effective [34, 35, 43]. IT alignment 
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— a term often used synonymously with SISP — involves deciding 
the best allocation of IT resources in order to meet a corporation’s 
business objectives [34]. SISP methodologies [14, 16, 25], and 
instruments for the measurement of strategic value of IS projects 
[41], are well documented, and managers often employ more than 
one method simultaneously [10]. The mechanisms employed 
for SISP vary widely: from soft approaches, which provide 
processes aimed at delineating the problem and requirements, and 
are centered around systems thinking [2], to more quantitative 
approaches, such as software estimation. Conventional software 
estimation approaches, like Function Point Analysis [42, 19, 29] 
and COCOMO [4], aim squarely at arriving at informed estimates 
of system development time and effort. In contrast, valuation 
methodologies look beyond effort estimation, and incorporate 
increased cognizance of implementation benefits and costs [1, 5, 
9, 12, 13, 15, 17, 22, 32, 36, 38], typically with the focus being on 
maximizing Return on Investment (ROI).

IT project valuation is fraught with difficulty: IT projects exist 
within rapidly changing competitive environments laden with 
risk and downside [8], and hence yield uncertain results [44]. This 
suggests the need for valuation and planning frameworks that are 
purposefully designed for the management of uncertainty, such as 
Discovery Driven Planning [26, 27, 28].

This paper proposes a number of major adaptations to 
Discovery Driven Planning (DDP), to tailor it for IT projects. 
Firstly, since information system development is human-capital 
intensive, and firms should choose projects that help grow the 
value of the finite skilled labor resource, Return on Time Invested 
(ROTI) becomes the optimization target, instead of simply 
Return On Investment (ROI). Secondly, standard benefit, cost, 
and effort estimation frameworks, from the software industry, 
are incorporated. The IT‑DDP method supplements conventional 
benefit, cost, and effort estimation methods in a number of 
ways. Critical assumptions and their impact on profitability are 
documented. And, acknowledging the risky nature of strategic 
ventures, range estimates, probability distributions, and sensitivity 
analysis are used, instead of conventional point estimates. 
Rather than assuming that managers have perfect vision, the 
methodology encourages progressive reduction of uncertainty. It 
focuses managerial attention on the key assumptions that drive 
profit volatility. IT project valuation becomes a learning process 
where the goal is no longer maximizing accuracy of time and 
cost estimates as it has historically been. Rather, attention is 
targeted at high impact revenue and expense assumptions that 
often outweigh software development time-cost concerns. Project 
checkpoints are introduced to regularly test critical assumptions. 
This facilitates a move to real-option-based reasoning, where 
priority is given to gathering high-value knowledge first, and 
valuable project progression or abandonment decisions can be 
made earlier on in the system development life cycle.

Real options reasoning is not new to IT project valuation. See, 
for example [3, 6, 27]. In the IT-DDP approach, however, we 
marry existing time and effort estimation techniques with real 
options reasoning in a unique way, that provides a time-centric 
opportunity evaluation methodology. IT-DDP is a novel blend of 
traditional IT effort estimation techniques (e.g. Function Points, 
COCOMO, and other time estimation techniques) with real 
options reasoning. Unlike previous real options approaches, IT-
DDP proposes a focus on Return on Time Invested, since we see 
human capital, rather than financial capital, as the most limited 
and valuable resource in IT projects.

Consider two projects, each of 30 days’ duration, but one 

requiring 100 person-days of effort and yielding $20,000, and 
the other requiring only 50 person-days and yielding $15,000. In 
both cases, the employee salary costs are $10,000 total for the 
month, since the staff are full-time employees with fixed salaries. 
A traditional IT valuation approach would regard the $20,000 
project as the preferable alternative, since it yields a greater ROI. 
In contrast, IT-DDP chooses the $15,000 project, since it presents 
a higher Return On Time Invested (ROTI): $300 per person-day, 
compared to $200 per person-days. Clearly, if this ROTI can be 
maintained on the remaining person-days of available capacity, 
the total payback is substantially higher. This is particularly 
pertinent in uncertain environments, where, at initial planning 
time, planners may not be aware of lucrative projects that may 
become apparent, for instance, a few weeks after initial project 
kick-off.

In the following sections, we describe the steps in the IT‑DDP 
method in more detail. The major steps are:

•  creating the opportunity register and evaluating each 
opportunity (§3), and

• comparing opportunities (§4)

3. CreAtINg the opportuNIty regISter
ANd evAluAtINg eACh opportuNIty

 All companies have a suite of candidate opportunities where 
employee time can be invested. The first step then, in any IT 
valuation endeavor, is to create an “opportunity register” [21, 
22]: an inventory of alternatives competing for access to the finite 
employee-skill resource. For instance, a large manufacturing 
organization based in Southern Africa, may be contemplating 
the merits of two potential projects: (Project 1) a point-of-
care information system for AIDS intervention for their ailing 
employee base, and (Project 2) a new content personalization 
system to promote sales to their consumers. 
 Once identified, the next step is to evaluate each individual 
opportunity. Opportunity evaluation consists of:

•  framing profit goals (§3.1)
•  estimating benefits (§3.2), costs (§3.3), and effort (§3.4)
•  allowing for uncertainty in these guesses, by configuring 

upper and lower bounds: moving from point estimates to 
range estimates (§3.5)

•  conducting a sensitivity analysis to uncover critical 
influencing factors and areas of greatest volatility (§3.6)

•  mapping the critical assumptions identified to progression 
milestones (§3.7), in order to ensure that the highest risks 
are mitigated early, and the project can be abandoned if 
necessary before significant irrecoverable investment is 
made.

 Traditional decision science modeling includes steps like:

1.  Creating an influence diagram by working from result 
variables back to input variables

2.  Estimating the probability distributions of uncertain 
input variables

3.  Conducting sensitivity analysis, using, for instance, 
monte carlo analysis and scenario analysis

 IT-DDP shares much in common with the traditional decision 
science modeling process. However, in marked contrast, IT-DDP 
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integrates time and cost estimation techniques from the software 
estimation field, with conventional decision science model-
ing, and with the Discovery Driven Planning (DDP) approach. 
In particular, IT-DDP moves the focus from ROI to Return
on Time Invested, so that projects with the greatest return
relative to effort are prioritized. This ensures that the time avail-
able from the employee talent pool is most productively
utilized.

3.1. goal framing: the reverse Income Statement

Unlike other planning methodologies, Discovery Driven 
Planning [26, 27, 28] does not work from revenues and expenses 
forward to profit. Rather it begins with a profit target — what 
dollar return on time invested would make this project worthwhile?
— and works backward to determine whether that goal can be 
viably achieved by each proposal, and what targets need to be met 
for each variable, to obtain the desired level of Return on Time 
Invested (ROTI). This is termed a ‘reverse’ income statement, as 
it is unlike a conventional income statement.

In the case of the hypothetical AIDS intervention project, 
the 10,000 employees of the corporation are currently earning 
$150m in annual revenues, translating to $25 per employee, per 
person-day. The organization wishes to grow ROTI by 12%, to 
$28/employee/person-day — this is their target (see Figure 1). 
Finding projects that increase ROTI becomes a primary concern, 
since increasing ROTI is the clearest means to grow the value of 
the limited labor resource base.

3.2. estimating Benefits

Capturing qualitative and quantitative MIS objectives has 
long been recommended [17]. Typically, MIS objectives are seen 
as the desired benefits of the project. A wide variety of desirable 
MIS benefits have been identified in the literature [1, 12, 13, 17, 
22, 32, 36, 38]. For instance, in a study of the anticipated benefits 
of 178 information systems projects, Mirani and Lederer [30, 31] 
recognized nine benefits factors: improved information, strategic 
advantage, return on investment, reduced technology cost, 
better applications development, reduced travel costs, reduced 
workforce costs, business redesign, and adherence to government 
regulations. They later refined their categorization to three major 
dimensions:

•  strategic benefits: competitive advantage, alignment, and 
customer relations.

•  informational benefits: information access, information 
quality, and information flexibility. 

•  transactional benefits: communications efficiency, systems 
development efficiency, and business efficiency.

Shang and Seddon [40] organize information systems benefits 
into five dimensions: operational, managerial, strategic, IT 
infrastructure and organizational. King and Schrems [20] classify 
benefits as: cost reduction or avoidance, error reduction, increased 
flexibility, increased speed of activity, and improvement in 
management planning or control.

Many MIS benefits are qualitative, and difficult to reduce 
to numbers. The IT‑DDP methodology does not concern itself 
with these, as their influence on the bottom line is hard to 
calculate. Rather, IT‑DDP focuses on setting numerical targets 
for quantitative objectives, which are more easily computable. 
To reduce the cognitive load on the financial analyst, who may 
find it tiresome to brainstorm potential project benefits, the 

figure 1: Framing a new IT Opportunity

figure 2: Partial Taxonomy of Benefits
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IT‑DDP method draws from the established literature on popular 
MIS benefits [17, 20, 30, 31, 40] and suggests a comprehensive, 
though non-exhaustive, list of revenue enhancement (Figure 
2, left column) or cost reduction avenues (Figure 2, right). The 
analyst may select one or more of these alternatives, or create 
their own.
 In the case of the AIDS intervention project, the analyst, 
for instance, notes that an intended payoff is the reduction of 
absenteeism — e.g. caused by opportunistic infections, death, 
funeral attendance, or time off to care for a family member. As 
shown in Figure 3, an estimated 10 percent reduction in each of 
the following 7 years, is expected to bring a total $1,2 million 
company-wide cost saving. As the percentage absence reduction, 
the cost saving per absence, and the years of payoff are regarded 
as uncertain, they are flagged as assumptions, which will require 
range estimates, as well as future checking. The analyst may 
choose to add further project benefits as well, though, for brevity, 
we omit these here.

3.3. estimating Costs

The enumeration of the various costs of IT projects is well 
studied [1, 12, 13, 20, 36, 38]. For instance, King and Schrems 
[20] broadly divide costs into procurement costs, start-up costs, 
project costs, and ongoing costs, and they tease out dozens of 
individual costs types. As it is impossible to exhaustively list 
all information systems costs, or provide a closed and complete 
cost classification system, the IT‑DDP methodology does not 
mandate a single cost-framework, and allows user to sample from 
the existing literature, or add their own cost types, rather than 
mandating that they choose from a fixed list of available cost 
types.

3.4. estimating effort

Effort estimation is also a well established area of IS planning, 
and the literature on Software Estimation is vast. See, for example, 

figure 3: Adding Benefits

figure 4: Example of Effort Estimation, using two Effort Estimation Techniques
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[4, 19, 21, 29, 42]. Effort estimates are typically 
based on, for example, the size and complexity of the 
project.

In the IT‑DDP methodology, the primary 
organizational resource is taken to be human capital. 
Rather than costing based only on dollar amounts, 
estimates are also made in person-days. All kinds of 
IT resources are taken to cost the same, since, in any 
new venture, the start-up team will allocate their time 
to a variety of roles: analyst, programmer, system 
administrator, database administrator, manager, 
marketer, salesperson, customer support representative, 
or, indeed, supervisor that outsources some or all 
of these tasks. In a greenfields venture, the start-up 
team often contribute their time with no salary. In an 
established venture, the salary overhead for the staff 
already employed is frequently a fixed and sunk cost1, 
and employees may be expected to dynamically assume 
roles outside their initial job description. Therefore, it 
is clear that, in order get maximum profit per day of 
employee time available, Return on Time Invested 
(ROTI) should be a major concern, and not just ROI. 
IT-DDP’s focus on ROTI, and its seamless integration 
of time estimation techniques, which allows ROTI to 
be calculated, make it an valuable new arrow in the 
quiver of the strategic planner.

IT-DDP is agnostic as to the software estimation 
framework employed. Figure 4 shows:

•  time estimates imported from a Microsoft 
Project™ plan, using the Microsoft Process as 
systems development lifecycle, 

•  an alternative time estimate, created through a 
Function Point Analysis [19, 29, 42], and

•  a consolidated time estimate, obtained by 
averaging our other estimates.

 Each time estimate is flagged as an assumption, so 
that we can later (§3.5) confine them to ranges and, 
also, track the assumptions (§3.7).

Time estimates could equally well have been created 
using COCOMO 2.0 [4] or comparable methods. Effort 
estimation using multiple approaches is encouraged, in 
order to more easily inform the selection of upper and 
lower bounds for effort estimates.

For convenience, IT‑DDP incorporates a Function 
Point Analysis (FPA) worksheet, which defaults to 
a standard FPA [19, 29, 42]. Users can add software 
deliverables (inputs, outputs, inquiries, files, interfaces), 
and mark their complexity (low, medium, high) with 
an X. Figure 5 shows a simple FPA assessment of 
the components of the AIDS Intervention software 
development project. Inbuilt formulae in the sheet 

1. A perfectly liquid labor market, where employees 
can be hired and fired at a moment’s notice, does 
not  exist in practice. It is therefore appropriate, 
especially in highly socialist economies, such as the 
United Kingdom where labor liquidity is constrained, 
to view salary costs as fixed and sunk, rather than as 
variable.

figure 5: Automated Function Point Analysis
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automatically compute the raw and adjusted function point count, 
and associated person-day estimates. Analysts may prefer to 
employ alternative estimation components and weightings — e.g. 
calibrated from a database of past projects as in COCOMO 2.0 
[4], or, perhaps, obtained from a data mining study that accounts 
for major factors influencing historic software development 
time. IT‑DDP allows the analyst to specify their own deliverable 
types and adjustment factors, giving them complete flexibility 
to configure a customized estimation framework should they 
prefer this to a basic FPA. This also allows them to, for instance, 
build an automated spreadsheet that can be distributed as a 
standard estimation framework to the various software architects 
responsible for assorted project proposals.

3.5. range-estimates for Assumptions

 As point forecasts can seldom be guaranteed accurate, the 
IT‑DDP approach recommends that ranges, and probability 
distributions, be specified for each assumption. Applying 
recent research in the field of experimental psychology 
[39], overconfidence in interval estimates can be reduced by
eliciting bounds in the form “never less than . . .” and “never 
more than . . .” rather than “between . . . and . . .”. Ranges may be 
specified as simple uniform probability distributions, or as normal, 
triangular, or exponential distributions. Figure 6 gives bounds for 
a few of the assumptions made in the AIDS Intervention project 

valuation. For instance, further research into the earlier absence-
reduction assumption uncovers a Harvard study indicating the 
likely saving could be as low as 2% [37] — this is incorporated 
in the range estimates in Figure 6. The source of every estimate is 
also documented (not shown in Figure 6) so that it can be verified 
later if necessary.

3.6. Sensitivity Analysis

IT-DDP mandates visualization of risk factors: simple 
visualizations can be achieved by running a monte carlo analysis 
or by building staircase charts of the major upside and downside 
contributors (a.k.a. tornado charts or volatility charts) of most 
significant factors.

MONTE CARLO ANALySIS
 A monte carlo simulation can be performed using the 
probability distributions assigned for each assumption 
earlier (§3.5), and a histogram can be generated showing 
the frequency of each level of return.

STAIRCASE CHARTS OF MAjOR UPSIDE
AND DOWNSIDE CONTRIBUTORS
 Given the upper and lower limits provided by the 
previous range estimation, staircase charts can be 
constructed to assess sensitivity of Return on Invested Time 

figure 6: Range Estimates for Assumptions

figure 7: Staircase charts showing contribution of various factors to Return On Time Invested (ROTI): Downside and Upside
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(ROTI) to each assumption (Figure 7). A ceteris paribus 
simplification is made: each assumption is modified over its 
range in turn, while leaving all other parameters constant. 
The ROTI is observed for the minimum, expected, 
and maximum value of each assumption. The dollar or 
percentage effect that adjustments to each factor have 
on downside and upside is recorded. The factors are then 
sorted, by the magnitude of their effect. Figure 7 illustrates 
that the profitability of the AIDS intervention project is 
most sensitive to the percentage reduction in absenteeism, 
and is significantly less sensitive to the traditional concern 
of system development effort (person-days). Here, 
IT‑DDP refocuses the attention of management on their 
assumptions about the magnitude and value of absence 
reductions. Clearly, these assumptions require rigorous 
testing and tracking (see §3.7) as mistakes there bring a 
substantial downside. In contrast, management need not 
dwell too long on fine-tuning the system effort estimation, 
as the volatility analysis (Figure 7 again) shows that 
the effort estimates for the various phases of the system 
development have significantly less impact on the bottom 
line.

3.7.  using Checkpoints to track Critical Assumptions and 
Manage risk

 The IT‑DDP method mandates the use of a simple assignment 
grid to schedule testing of critical assumptions: managers must 
place a checkmark (X) to indicate when critical assumptions 
should be tested during the software development life cycle 
(SDLC). These milestones are referred to as checkpoints, since 
they allow the manager to check whether the assumptions still 
fall within range at that time. IT‑DDP requires that checkpoints 
be tiered, so that the most critical assumptions are tested earliest, 
and re-tested most frequently. Early and frequent testing of core 
assumptions means firms are able to exit unsuccessful projects at 
low cost, and reasonable salvage value, before substantial sunk 
investment occurs.
 The basis for choosing checkpoints is as follows: from the 

staircase charts in the sensitivity analysis (§3.6), identify the 
assumptions which are the biggest contributors to volatility. 
These, most critical, assumptions ought to be checkpointed 
early, and often, to reduce volatility, and provide opportunities 
for least-cost project abandonment, if required. The information 
gleaned from instituting the checkpoint should obviously be 
balanced against the cost of implementing the checkpoint, for 
instance, using traditional management science approaches, such 
as decision trees. Simply speaking, more money can be spent on 
implementing checkpoints for assumptions that contribute hugely 
to volatility. Little should be spent on assumptions that have 
insignificant upside and downside.
 Using, for example, the Microsoft Process as SDLC, an 
assumption testing plan for the AIDS Intervention project can 
be constructed as shown in Figure 8 below. Notice that the most 
critical assumptions — that were identified during volatility 
analysis (§3.6) — are checked earliest and most often. The 
IT‑DDP worksheet highlights risks that still require a mitigation 
strategy, by automatically flagging important assumptions which 
are not yet tested at a milestone. For example, as seen in Figure 
8, the “Weighted average cost of capital” (WACC) assumption 
is highlighted as the analyst has neglected to schedule any 
checkpoints for it. WACC could be estimated in the business 
phase of Figure 8.
 Note that Figure 8 is a high-level view of project stages: each 
phase in the project should be broken down into specific tasks, 
including multiple tasks per phase aimed specifically at validating 
particular assumptions. For instance, during the Business Analysis 
Phase, we could add the following specific checkpointing task 
aimed at testing the absence reduction assumption: “Conduct 
small pilot study at one branch location for 3 months, to analyze 
what the effect on absences is, of sending cell-phone text mes-
sage reminders to HIV-positive patients to remind them of 
doctor’s appointments and prescription refills required”. Our 
volatility analysis shows that this low-cost checkpointing task
has huge information value: should it reveal that one of our
critical assumptions is terribly misguided, we can abort the 
project early, and with little sunk cost, and seek more rewarding 
opportunities.

figure 8: Testing Assumptions at Milestones

 1. Absences
 2. Savings per reduced absence
 3. years of payoff
 4. Weighted average cost of capital
 5. Business Phase
 6. Analysis
 7. Design
 8. Build
 9. Assess
 10. Deploying
 11. Maintain
 12. Additional Cost aside from Time invested
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figure 9: IT Opportunity Comparison

4. CoMpArINg opportuNItIeS

 The last stage in Discovery Driven Planning is to compare 
the inventory of opportunities (§3) against each other using a 
metric of interest. IT‑DDP proceeds similarly. In Figure 9, the 
AIDS Intervention project (Project 1) provides a higher Return 
on Invested Time (ROTI), than a content personalization system 
(Project 2) that the company was contemplating as a means 
to increase sales to customers. We did, of course, see earlier 
(§3.6) that this ROTI was subject to some variation as a result 
of uncertainty in the estimation of some of our variables. We 
assessed (§3.6) which particular assumption errors would account 
for most variation.
 Figure 10 shows a comparison between the two projects. 
Project 2 shows a higher absolute dollar return, and would be 
the project chosen by traditional valuation methodologies. In 
contrast, Project 1, which has a similar level of absolute dollar 
return, but a substantially lower effort investment, would be the 
project chosen by IT-DDP. This is because Project 1 produces a 
substantially greater Return On Time Invested.

5. CoNCluSIoN

 This paper has presented a novel structured method for IT 
project valuation and investment planning in highly uncertain 

environments: IT‑DDP. IT‑DDP has defined stages for identifying 
and evaluating (§3), and comparing opportunities (§4), using 
Return on Time Invested. Alternative projects are enumerated. 
Targets are set. Benefits, costs, and effort are estimated. Critical 
contributors to upside and downside return are identified and 
rigorously tracked by introducing early and frequent checkpoints 
to test their validity.
 Lederer and Sethi [23] identified the information systems 
planner’s paradox: The planner must complete the Strategic 
Information Systems Plan rapidly enough to produce the plan 
quickly but carefully enough to produce a relevant one. IT‑DDP 
addresses this by acknowledging that plans must be built for 
uncertain environments: estimates should be ranges, not points, 
and should be tested at carefully planned checkpoints, beginning 
as early on in the project as possible. The IT‑DDP process, like its 
parent, Discovery Driven Planning [28], has built-in checkpoints 
for learning and discovery. The purpose of checkpoints is to 
gather the most pertinent information, from the most volatile and 
critical assumptions, as early as possible during implementation, 
so that the project can be cancelled or re-planned very early on, 
and therefore at minimal cost, if we learn that the assumptions 
are invalid. IT‑DDP employs an entrepreneurial planning 
approach based on real options reasoning [3, 6, 24, 27], where 
the value of information gleaned during the IS implementation is 
acknowledged, and the implementation plan is structured so as to 
learn high value information earlier. Each checkpoint is regarded 
as a real option: the planner can exit at that point, and liquidate 
the project for its salvage value at that checkpoint, or they can 
proceed to the next checkpoint.
 In IT‑DDP, Return on Time Invested (ROTI) provided a 
novel profitability metric, that subsumes conventional Return On 
Investment (ROI), by accounting for the value and scarcity of the 
development teams’ human capital.
 Using an AIDS intervention project scenario, we moved 
through the processes of framing profit goals, estimating and 
bounding benefits and costs, and undertaking a sensitivity analysis 
to uncover critical influencing factors. We were then able to 
mitigate the potential for harm by undertaking in-depth analysis 
of those factors at an early stage in the systems development 
life cycle, or abandoning the project before instability caused 
an expensive deployment to capsize. Projects in the opportunity 
register could be meaningfully compared against each other, 
including an appraisal of value and critical risks for each. Valuation 
was elegantly integrated with project planning, by incorporating 
assumption tracking into milestone scheduling. Unlike traditional 
IT valuation approaches (e.g. [1, 12, 13, 17, 22, 32, 36, 38]), 
which do not prescribe the creation of checkpoints after cost-
benefit identification, the IT‑DDP methodology specifically 
supports a proven [26, 28] entrepreneurial strategy: fail-early-
fail-cheaply. Under this strategy, a larger number of opportunities 

figure 10: Choosing a Project Wisely from the Opportunity Register 
Though its absolute dollar return is slightly lower, Project 1 has 
a far higher Return on Time Invested.
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can be efficiently assessed and discarded. The opportunities that 
survive have passed rigorous and repeated assumption testing, 
and a significant and worthwhile contribution to improving return 
on the time invested is assured.
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