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About 

Quality Plus Technologies, Inc.
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About Carol Dekkers, PMP, CFPS (Fellow)

Professional engineer (Canada)

Lead author of ICEAA Software Cost Estimating Body of 

Knowledge (SCEBoK), Past president International Function 

Point Users Group (IFPUG), ISO/IEC Project Editor… 
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Wouldn't it be fun to have a crystal ball to predict the future… of IT and software estimating?

Let’s look at the past and the future of software cost estimating: where we've been, what's going 

well today and what trends are on the horizon. Let's connect the dots between the world today 

and where we’re going in ICEAA and software estimating.
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Crystal Balls, Rollercoasters, 

and Software

Basics

Models and Questions

 Trends

SCEBoK and the Future…
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Where are we 
in Software?

Past → Present
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Note: “Bad” cost estimates were not the reason for project “failure” 

but, when failure = $ $ $ …
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Software industry

stats a decade ago

http://www.galorath.com/wp/software-

project-failure-costs-billions-better-

estimation-planning-can-help.php
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FBI system finally succeeds…

Source: https://resources.sei.cmu.edu/asset_files/Presentation/2017_017_001_495733.pdf

Thomas Friend: Agile Project Success and Failure (The Story of the FBI Sentinel Program)
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Standish Group CHAOS report (1996→2015)
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 Success = On time, on                            

budget, with all features

 Challenged = delivered but 

either late or overbudget, or 

missing features

 Failed / cancelled = no delivery
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PMI 

Study 

2017
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Goals

Original budget

On time

Scope creep

Original budget lost

Deemed failures
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60%

50%

40%

30%

20%

10%

© Carol Dekkers/Quality Plus Technologies, Inc. 2020

Presented for the International Cost Estimating & Analysis Association - www.iceaaonline.com



© Carol Dekkers/Quality Plus Technologies, Inc. 2020

Cause Business /

Customer

Supplier Comment / Solution

Poor user input X X Training, time

Stakeholder conflicts X ? PM

Vague requirements ? ? Terminology

Poor cost and schedule estimation ? X Overly-optimistic, risk 

(avoidance)

Skills that do not match the job X X Training

Hidden costs of going 

"Lean and Mean“

X X Unrealistic goals, Resources

Failure to plan ? ? Structure, PM

Communication breakdowns X X Blame (He said, she said)

Poor architecture X

Late “failure” warning signals X Measurement

The WHYs of project “failures”

Loren May, CrossTalk editor http://info.psu.edu.sa/psu/cis/biq/se501/a/a1/MajorCausesofSoftwareProjectFailures.pdf
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Tom DeMarco:  Any failure will be viewed as 

a direct result of underperformance, 

even though it is 

"not even a significant factor" 

in the failure of most projects… 

failed projects had goals… inherently unattainable.
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Software 
estimating poses 
unique 
challenges. 

Uncertainties:
Scope (size of software),
Non-Functional Reqs, 
Technical Complexity
Time (date-driven)
Locations
Team size
Rework (ambiguity)
Cost of status quo
Capability
+ Human Factors
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Early Software Estimates → Back of the 

Napkin Estimating → Reality (In Some circles)

Fixed or fluid software requirements?

Ambiguous? (In)complete? 

What about the Intangible Software product(s)?

Agile “WWKI WWSI” requirements

We can apply structure and knowledge:

Functional (what the software does) 

+ Non-functional (how good) 

+ Technical (how will we build)
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What other industry 

deals with this level of 

estimation 

uncertainty?
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Types of Hurricane Forecast 

Models:

• Dynamical Models

• Statistical, statistical dynamical, 

and trajectory models

• Ensemble or Consensus models

• Numerical models of Storm 

Surge, Wave and Coastal 

Flooding
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NOAA (National Oceanic and 
Atmospheric Administration) has 

databases of historical tracking 

data
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And many science-based 

models and equations for 

forecasting and estimating 

landfall
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Essentially = Inverse 

of the Software 

Estimation Cone of 

Uncertainty

NOTE:  How many 

models are used?
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Hurricane Forecast Computer Models
By Dr. Jeff Masters, Director of Meteorology

The behavior of the atmosphere is governed by physical laws which can be expressed as mathematical equations. 

These equations represent how atmospheric quantities such as temperature, wind speed and direction, humidity, etc., 

will change from their initial current values (at the present time). If we can solve these equations, we will have a 

forecast. We can do this by sub-dividing the atmosphere into a 3-D grid of points and solving these equations at each 

point.

These models have three main sources of error:
1) Initialization: We have an imperfect description of what the atmosphere is doing right now, due to lack of 

data (particularly over the oceans). When the model starts, is has an incorrect picture of the initial state of the 

atmosphere, so will always generate a forecast that is imperfect.

2) Resolution: Models are run on 3-D grids that cover the entire globe. Each grid point represents of piece of 

atmosphere perhaps 40 km on a side. Thus, processes smaller than that (such as thunderstorms) are not 

handled well and must be "parameterized". This means we make up parameters (fudge 

factors) that do a good job giving the right forecast most of the time. Obviously, the fudge factors aren't 

going to work for all situations.

3) Basic understanding: Our basic understanding of the physics governing the atmosphere is imperfect, so 

the equations we're using aren't quite right.
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What can we 

learn / apply to 

software 

estimating?
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Introducing

ICEAA’s 

Software Cost Estimating 

Body of Knowledge 

(SCEBoK)
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Why SCEBoK? 

(Personal Opinion)

“Over (and under) -optimism leads to distrust, and 

the perception that software cost estimation is not a 

true profession. Despite the software industry having 

‘the worst metrics and measurement practices of any 
industry in human history’1 … we can do better. ” 

- Carol Dekkers, Dec 2020
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1. Capers Jones, Quantifying Software – Global and Industry Perspectives, 2018
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SCEBoK will be an extension of 

ICEAA’s Cost Estimating Body of 

Knowledge (CEBoK®) 

 Fundamental cost estimating lessons 

will not be repeated in SCEBoK

 SCEBoK will only be available as an 
add-on purchase to CEBoK® 

 References and links will cross 

between core CEBoK® lessons 

and SCEBoK modules
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SCEBoK and CEBoK ®

SCEBoK

CEBoK®
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SCEBoK Lessons 1-6 (subject to change)

Lesson 1 –The 
importance of 
software cost 

estimating 

Lesson 2-
Software 

Development 
Paradigms

Lesson 4 –
Creating the  

(Development) 
Estimate

Lesson 5 –
Software 

Sustainment

Lesson 3  - The 
SCEBoK 5-Step 

Estimating 
Process

Lesson 6 –
Software 

Procurement

Lesson X –
Software Size

Lesson Y –
Productivity

Lesson Z –
Commercial 

Estimating 
Models
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Functional size (iFPUG, Nesma, COSMIC, 
Simple FP, Object Points, Use Case Points, 
Functional requirements

Relative effort sizing (Story Points)

Effective source lines of code (ESLOC)

Accounting for reused and adapted code

Other considerations, rules of thumb

Questions to ask about software size

SCEBoK Lesson X: 

Software size

page 29
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SCEBoK

Provides 

Guidance: 

Fact-based 

Software 

Estimates

SYSTEM DEFINITION: 
SCOPE, ACTIVITIES, 
ORGANIZATIONS, 

PARADIGMS

COST DRIVERS: SOFTWARE 
SIZE, COMPLEXITY, TEAM 
CAPABILITY, SCHEDULE 

CONSTRAINTS…

ESTIMATING TECHNIQUES 
BASED ON RELEVANT 

HISTORICAL DATA 
(NORMALIZED AND 

ANALYZED)

SOFTWARE GROWTH, REUSE 
AND ADAPTED CODE

COTS AND PACKAGED 
SOFTWARE

SUSTAINMENT AND 
MAINTENANCE
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SCEBoK Uses Multiple Estimating 

Techniques

Estimate (cost, effort, 
schedule)

Technical

Functional

Non-
functional • Parametric (General 

CER)

• Custom CER

• Analogy

• Commercial models

• Expert Opinion / Rules 

of Thumb cross-checks
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Increasing cyber security = $ $ $
32
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“Agile changes everything…”

OR DOES IT?
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Even the Back of the Napkin Estimating is 
Improved → (Size-based) Reality

Functional (estimated Functional Size)
+ Non-functional (estimated NF Size) 
+ Technical (parameters)

Software Requirements → Unambiguous, 
(In)complete, consistent, IEEE Checklist

Use multiple estimating techniques 
(Parametric, Analogy, Commercial 
Estimating Models, Expert-Opinion) 

Use historical data (normalized) → CER, 
SER
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A Bright Future for Software 

Estimation (and Project Success)

 Software provides a number of unique challenges for the estimator

 Understanding software cost estimation is critical because software is 
increasingly part of almost every program estimate

 Solid CEBoK principles apply to SCEBoK (with software nuances)

 Paradigms, software growth, packaged solutions → can all affect cost and 
schedules

 “A fool with a tool is still a fool” – but, education makes a difference 

 Understanding cost drivers, and proper use of historical data are pre-requisites 
to creating better estimates and better projects

 Communicate with ranges and bands of uncertainty

 SCEBoK is the way forward…
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Thank you…

Carol Dekkers

813-816-1329

caroldekkers@gmail.com

www.qualityplustech.com
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Backup slides
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Standish 
Group 
CHAOS 
reports 
2013-2017
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2018 CHAOS REPORT 
DEFINES CHAOS

 COMPREHENSIVE 
HUMAN 
APPRAISAL FOR 
ORIGINATING 
SOFTWARE  

 HUMAN FACTORS 
AND HOW THEY 
INFLUENCE 
PROJECT SUCCESS
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PMI 

Study 

2017
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Interesting idea…
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Data

Privacy

GDPR

= $ $ $

42

Presented for the International Cost Estimating & Analysis Association - www.iceaaonline.com



© Carol Dekkers/Quality Plus Technologies, Inc. 2020

Business value added 

Stakeholder ROI

DevOps

Digital transformation

Different but same

as I’m used to 

Agile
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Closing paragraph of 1995 Standish Group 

Chaos Report:

There is one final aspect to be considered in any 

degree of project failure. All success is rooted in 

either luck or failure. If you begin with luck, you 

learn nothing but arrogance. 

However, if you begin with failure and learn to 

evaluate it, you also learn to succeed. Failure 

begets knowledge. Out of knowledge you gain 

wisdom, and it is with wisdom that you can 

become truly successful.

Agile embraces early failure…
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New topics…
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Known Knowns  (KK)

Known Unknowns (KU)

Unknown Unknowns

Good estimates build on KK + 
KU + patterns +  history

Software Cost Estimating Iceberg
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 Estimation Poker
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