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Executive 
summary
Because of close cooperation between business, 
IT and suppliers the chance of derailment in 
agile software realization became less, and the 
success rate of software realization projects 
improved in recent years. This is evident from 
a survey published in the Chaos report of the 
Standish Group. Despite the increased percenta-
ge of successful projects a significant percentage 
of agile development projects get into trouble 
:45% of the agile projects end in the trouble 
zone and 12% of the projects fail.

Large agile projects are risky as well
One of the most important failure factors is complexi-
ty. Also in agile the size has a negative impact on the 
chance of success. Larger projects are still risky and 
close progress monitoring is an absolute must. Grip 
on an agile project is just not easy because of the key 
principles in this development method. Indeed, the 
product owner in collaboration with the client and 
the business, prioritizes functionality to be worked 
out in the form of user stories in a product backlog. 
The scrum master and the members of the scrum team 
determine independently how and when they take the 
prioritized backlog items in the various sprints and 
develop the user stories in the software. 

This way a realistic work schedule is guaranteed and 
the team has ultimate commitment to achieve the set 
short-term goals.

Duration
Also in an agile development approach, you want to 
control the progress and not lose sight of the dot on 
the horizon around the roadmap, budget, quality and 
deadline. The scrum team uses story points in most 
cases as a measure of the effort it takes to develop 
a user story in the software. For the team, it is an 
excellent way of working and performance metrics 
based on story points such as velocity are very useful 
on team level. The story point approach however is 
not a standardized and objective method to measure 
size and therefore not suitable to get a grip on the 
functional size, the project cost and processing time. 
On tactical and strategic contract level, it is important 
to use additional performance indicators for produc-
tivity and quality of software development, standar-
dized and based on best practices. The collection and 
analysis of this information also provides the possi-
bility to capture empirical data around project- and 
program management, to benchmark and to compare 
the suppliers’ performance to the industry. Data-dri-
ven process improvement can bring software realiza-
tion projects in the organization to the next level and 
increase team predictability. 

Story Points and Function Points
Story points may be valuable in the context of specific 
teams, metrics based on story points are not suitable 
to get a grip on the functional size, effort, cost, durati-
on and quality of software development. Standardized 
function point analysis can offer this basis, because 
it is a measure for the functional size independent 
from the technical solution. This method, developed 
by IBM in the seventies, is available in the form of 
an ISO / IEC standard and it is well applicable for 
monitoring the realization of transaction processing 
systems like, for example, ERP systems or policy pro-
cessing systems. This method enables organizations to 
measure the functional size of software, just like the 
wall surface is still measured in square meters, even 
if the walls are built from all kinds of new materials. 

0
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With function point analysis, you can determine the 
output in a standardized unit of measure and then it 
becomes possible to calculate productivity of software 
development in an objective, repeatable and verifiable 
way, by combining the processed function points with 
the hours worked. With a specific variant of functi-
on point analysis, it is possible early in the budget 
process to make a pretty accurate estimate of the 
size. By measuring requirements in user stories in the 
backlog, an accurate estimation can be made about 
when certain functionality will be completed given 
the size of the application and the development team. 
It also provides practical insight at an early stage if 
the minimum required functionality (minimal viable 
scope) will be in time available or that actions may be 
required. 

Intelligent Measurement
Function points were ostracized by many in the past, 
because this method would require detailed documen-
tation of the software and would be impractical in 
practice, especially in agile teams. That classification 
is unjustified, because a function point analysis is 
relatively simple to perform in practice. Moreover, 
new developments, such as automated function points 
measurement based on delivered software code, pro-
vided this method with new added value. This way, 
the impact of the measurement on the scrum team 
remains low, while the product owner and the stake-
holders have adequate instruments at their disposal.

Life Cycle
From the customer side, intelligent measurement of the 
functional size offers the ability to manage potential 
risks in large software realization projects. Relevant 
KPIs provide insight into the productivity of software 
development, the duration, the structural quality of the 
software code and the costs. These are excellent tools 
to control the progress of scrum teams and to serve as 
input if the quality and progress of suppliers must be 
addressed. This method can also reveal potential risks 
that can lead to serious problems later in the life cycle, 
like for example, possible issues with the security or 
performance issues with the software.

Risk Management
METRI has entered a partnership with CAST soft-
ware to run automated function point and code quali-
ty measurements in the form of a continuous Supplier 
Performance Measurement service. Besides informa-
tion on productivity and market conformity of cost, 
organizations also gain detailed insight into the struc-
tural quality of the produced source code. In this way, 
agile teams can be compared with the performance 
metrics in the market. Budget Owners get control over 
their sourcing in the application domain so that they 
can address the risks associated with software deve-
lopment with highly relevant parameters.
 



10

1



11

Grip on the 
Progress1



12

Grip on the 
Progress
Agile software development and scrum teams 
have brought many benefits to organizations 
lately. In many cases the close alignment bet-
ween small IT- and business teams accelerated 
the development and delivery of software and 
increased the quality and added value. For 
many managers who manage large software 
development projects this development method 
was certainly a leap of faith. In a traditional 
waterfall set-up, it was customary to give much 
more guidance by obtaining estimates of the 
programming work that could be done in a re-
lease cycle, based on that to put programmers 
to work and then constantly keep the finger on 
the pulse in the workplace.

In the scrum method, project managers don’t exist 
any longer. Substantial control of sometimes large 
software implementation projects is handed over to 
self-managing teams in the workplace. As a product 
owner, you let your scrum teams work independent-
ly in confidence that it will work out fine. This feels 
scary because stakeholders and financial controllers 
often put final responsibility for actual deadlines 
and targets on your head. Productivity and quality 
remain essential and necessary functionality needs to 

be finished in time. How do you deal with this when 
independently operating development teams obscured 
the progress monitoring and you have no direct invol-
vement in the development process? Such a position 
makes it quite difficult to navigate between the diffe-
rent force fields in such seemingly chaotic setting.

Dot on the horizon
Also with an agile development approach, you want to 
keep a certain control and not lose sight of the dot on 
the horizon with regards to the roadmap, budget, quality 
and deadline. A realistic plan for complex develop-
ment projects seems difficult to produce. In this white 
paper, we show how to get the necessary control of 
productivity and quality of software development with 
smart measurement. This could be regarding an internal 
development team, but also a successful cooperation 
with an external supplier using the agile method as a 
starting point is addressed. In which way can you gain 
control over the budget and the progress of software 
development if an agile approach is the premise? That is 
the central question to which we give an answer in this 
white paper.  
 
Before we start with the content, in this introduction 
we make a trip to the famous Chaos database of the 
Standish Group to establish that even in these times of 
agile development things are not perfect. Many projects 
still have problematic deadlines or end in failure. After 
this observation, we explain where these types of obsta-
cles come from, how you may experience this in agile 
software development and how you create a more solid 
foundation for success. In addition, we show how smart 
measurement fits in in the development process, thereby 
allowing you as a product owner to possess relevant 
KPIs which offers you the handles to steer the project 
or to keep a grip on productivity, software quality and 
suppliers’ progress.

1
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In Practice
The practice is also fully covered in the other two 
sections of this paper. For example, we give the floor 
to Richard Sweer. He is an IPMA-B certified project 
manager with over 20 years of experience in complex 
projects. In demand/supply organizations, he has gain-
ed extensive knowledge and experience as quality and 
line manager in the realization and implementation of 
complex custom software and standard packages for 
medium and large international companies. In addition, 
we quote André Nadorp. As the director application 
benchmarking at METRI he is responsible for appli-
cation related benchmarks and application portfolio 
studies. Both experts explain how to get a grip on 
productivity and progress of agile software projects. In 
the next chapter, we show how a mix of a unit introdu-
ced decades ago– the function point - and cutting edge 
technology, allows product owners to become in con-
trol of complex agile software development projects.  

Challenges in agile projects
A well-known study on the success of software deve-
lopment projects is the ‘Chaos report’ of the Standish 
Group, an expert in project management which issues 
an annual report on the success rates of thousands 
of projects. This information is based on their Chaos 
database containing information on the budgeting, 
deadlines and results of ten thousand recently imple-
mented software projects. As can be seen in Figure 1, 
about one-third (29%) of all the accumulated soft-
ware projects was successfully completed in 2015. It 
is not more than in 2011, when this percentage came 
out just as high. More than half (52%) of the projects 
still end in failure and no less than 19% fail entirely.

Figure 1. Software projects success rate.
Source: Standish Group

Before we draw conclusions from these figures there are 
many restrictions to consider. With agile software de-
velopment, formally there are no projects, but products 
and sprints to adapt these products. This is because in 
the agile/scrum world the focus is on the product which 
is further developed from a central product backlog in 
several iterations. In this sense, it’s never a big umbrella 
project, but the realization and development of each 
product being cut into sprints of several weeks. In its 
database Standish Group applies the same approach 
to sprints and to projects. Standish Group states that 
because every sprint aims to deliver a new version of a 
working product, you can still consider a sprint or a set 
of sprints as a completed project.

If you follow this analogy than the strong rise of the 
agile working method does have a positive effect as 
shown in the Chaos database. Reduced to development 
method, the number of successfully completed projects 
increased from 26 percent to 43 percent. A logical 
explanation is that because of scrum, the interaction 
between the business, IT and the development team 
greatly improved. With the waterfall method, the busi-
ness was much less connected, and that led to the pro-
ject results which often did not meet the expectations at 
the end of the process. The close collaboration between 
business, IT and possibly the supplier therefore reduces 
the derailment opportunity of agile and increases the 
success ratio.
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Figure 2. Success rate related to development method.
Source: Standish Group

Risks
But this is not the whole story. The same pie chart 
shows that the number of failed projects even with the 
agile method is still high. Delivering software on time 
and within budget is still a difficult story even with 
scrum. In practice, quite often extra sprints must be 
carried out to have a software product that meets the 
minimum requirements. A major cause for this is that 
the target to aim for is a moving target. In additi-
on, the estimation techniques are often not mature 
enough and remain limited to one or two sprints that 
have been worked out into details. Furthermore, the 
scrum team determines (more or less) independently 
in consultation with the scrum master what is added 
to a sprint and how much is realized within the sprint. 
Because of this autonomous operation of the team 
in agile/scrum, a delay in the delivery of software 
functionality is often unnoticeable. In each sprint 
teams make a commitment to deliver a fully working 
product. If it’s necessary, they work much harder to 
meet their commitments to the sprint anyway. 

In addition, the product backlog and the sprints, whe-
re product backlog items are taken from the backlog, 
are in fact communicating vessels. If there are defects 
in the software after the sprint is completed, which 
according to the ‘definition of done’ should not be 
in there, these defects can be put back in the product 
backlog. From there, they may still be fixed in a next 
sprint.

This way the finish line or in other words the road-
map after a whole bunch of sprints gradually get out 
of the picture. Also in agile software development, 
often there is a moment when a certain amount of 
functionality must be ready and brought into produc-
tion. It is better to clarify this early in the project and 
start with the right team size. This prevents pressure 
and escalation later. If functionality essential for 
the business has not yet been incorporated into the 
application, one cannot escape from carrying out 
additional sprints later, surpassing the deadline and 
exceeding the budget.

In a certain sense, you see these types of effects back 
in the Chaos database of Standish Group. Also in the 
agile development method 45% of the agile projects 
still end in the trouble zone and 12% of projects fail. 
This has everything to do with complexity. Also in 
agile the size and thus complexity of a project, has a 
negative impact on the probability of success. Another 
important factor is the knowledge and experience of 
the members of a scrum team. Larger projects are also 
still risky with the scrum-method as can be seen in 
Figure 3.
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Figure 3. Impact of  software project size on the success rate.
Source: Standish Group

Because there is also a significant risk of a false start 
in agile projects, it is important to provide additional 
checks and balances in the estimate. A major cause of 
problems is that the estimation of the project size is 
not realistic because of applying immature estimation 
techniques. In the IT industry, it is not unusual to 
estimate the effort bottom up by requesting effort es-
timates from project managers, developers and testers 
and adding them together. With the scrum method, 
the estimate of the time required to carry out a certain 
amount of work plays an important role in comple-
ting several sprints.
In the agile method, the scrum team that develops and 
delivers the software, takes the responsibility to come 
up with a realistic effort estimate of a sprint. Bias 
always plays a role in this estimation. Psychologist 
Kahnemann’s research shows that people’s assump-
tions are naturally optimistic (‘biased’). This also 
applies to experts’ estimates. Even though they have a 
wealth of knowledge and experience, and even though 

they are aware of this bias. For this reason, most of 
the software implementation projects are estimated 
too optimistic, even if these are the so-called ‘expert 
opinions’. Therefore, when planning and estimating 
the size of an entire product backlog it is important 
to use other objective metrics in addition to experts’ 
estimates to avoid a false start.

Roles and processes in an agile project
In the agile development method planning is done 
at different levels. This is because there are different 
roles in the agile method, each with its own features. 
In scrum, there are three roles, fundamentally diffe-
rent from each other –the product owner, the scrum 
master and the scrum team members. Besides there are 
three artefacts or stages where software may be loca-
ted: there is a product backlog, there is a sprint back-
log and there is a software product that after several 
sprints fulfils increasingly desirable requirements. 
The product owner prioritizes the product backlog 
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in consultation with all stakeholders. Such a product 
backlog is prioritized on the value that the software 
functionality has in the targeted application for the 
client and stakeholders. The product owner manages 
the product backlog and the product roadmap, where 
the strategic considerations regarding technology are 
incorporated and a list of user stories that the stake-
holders want to see realized in the software.

Figure 4. Different roles in and around the scrum team 

Source: METRI Group

The product owner prioritizes the backlog items and 
then the people of the scrum team determine indepen-
dently how many backlog items they can realize in a 
sprint. A sprint is a fixed unit of two to four weeks in 
which a collection of backlog items or user stories are 
developed in software code, tested and brought live, 
so that the functionality can be used by the customer 
target group. Such a cycle has a fixed length. The 
scrum master and the team thoroughly prepare each 
sprint so they can commit to a realistic effort estimate. 
The amount of effort needed to successfully deliver a 
backlog item is expressed in story points. These are 
points that reflect the estimated effort that the realiza-
tion of that item will cost. This indication of the effort 
is not standardized and is based on the experience and 
knowledge of the development team and related to 
specific reference points, which is different for every 
team. The product owner however needs standardized 
metrics to control that the dot on the horizon remains 
achievable, and the productivity and software quality 
maintain the same level or even improve.

In agile development, various forms of planning conti-
nuously take place within each of those roles. The pro-
duct owner relates the items in the product backlog to 
the strategic roadmap for the organization and aligns it 
with various stakeholders in and around the organizati-
on. The story points with which the scrum master and 
the scrum team work to prepare their own planning 
related to a sprint is another form of planning. 

Figure 5. Overview development process with scrum approach 

Source: Dan Tousignant, Agile Projectmanagement Training 

The team allocates story points to items from the 
product backlog and thus estimates the effort that is 
needed to complete a sprint successfully. The product 
owner works with planning that looks more like a 
traditional schedule where costs and business priorities 
prevail. How can you ensure that these two forms of 
planning remain in sync with each other?

Grip on output
To measure output and productivity, it’s recom-
mended to use the only international industry stan-
dard for measuring the output of software: the ISO/
IEC standard for functional size measurement, or 
function point analysis. This measurement standard, 
developed in the seventies of the last century by IBM, 
seems less relevant in the context of agile software 
development. With the help of a proper and efficient 
application of function point analysis, this method 
can get a surprising new value again. Function Point 
analysis provides an objective, repeatable, consistent 
and verifiable manner for the determination of the 
amount of functionality which is requested by the 
user. A function point is based on the underlying data 
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structures and in- and output operations which are 
necessary to enable the functionality. It provides a 
standard measure of the size that is separate from the 
used technique and method. Just as the square meter 
still does its job in construction, even if walls are 
made now in a very different way than a few decades 
ago. Thus, function points are to be used to get a 
grip on productivity and progress. The function point 
comes as close as possible when measuring business 
value, as more functionality, if properly prioritized, 
usually also means more business value.

Function point analysis can be applied at the start of 
an agile development process as soon as the functional 
requirements in the product backlog for the minimum 
releasable scope are clear enough. For example, this 
can contribute to making the size as specific as possible 
before an agile software development starts. Accor-
ding to the scrum method, the product development is 
described only in general terms in a so-called product 
backlog. It prevents organizations from being stuck in 
this initial idea and not being agile. This seems to be far 
away from the system specifications that are required 
to be able to do a function point analysis and which 
are usually associated with the waterfall method. But 
in practice this is not true. A rough order of magnitude 
estimate of the functional size to be realized can already 
be made when only a data model or the high-level 
requirements are known.

Relevant criterion
Function Point Analysis is going through a small 
renaissance nowadays. In the blog ‘Scrum and functi-
on points: friends or foe’ Jolijn Onvlee and Rini van 
Solingen convincingly show that the scrum method 
and function points not only work well together but 
these methods even reinforce each other. In practice, 
specifying a number of components of the product 
backlog is not that hard. By working out only the 
details that are considered to have the highest busi-
ness value, it becomes possible to carry out a function 
point analysis. If you do this for a substantial part of 
the final product, with an extrapolation you can also 
make a valid estimate of the size of the total product 
in an objective way. In addition, the measurement of 

function points as previously indicated gives custo-
mers a relevant criterion with which the progress of 
their suppliers can be monitored. How many functi-
on points are realized in the software in a particular 
sprint, or in a combination of sprints? In the recently 
published article “Functiepuntanalyse neemt agi-
le projecten de maat’ Onvlee goes one step further 
along with co-author Richard Sweer. They argue that 
software development is not possible without metrics 
that go beyond story points. In any case, it is very well 
possible to achieve surprising results with it as we 
show in the remainder of this white paper by giving 
the floor to Sweer among others.
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Measuring an 
agile project
In the traditional waterfall development me-
thod, the project leader used to get an estimate 
on the design, programming and testing work 
to be done and based on this he put a team to 
work. In an agile approach this responsibility 
has been delegated to the team. The product 
owner does keep a release planning and de-
termines the scope and prioritization, but the 
team decides how much work they actually 
pick up from a product backlog in a specific 
sprint.

That works better than pressure from above to work 
on a project with a deadline of six months or longer. 
Such top-down approach often goes at the expense 
of product quality and motivation of the team. In the 
agile approach, you give people the responsibility, so 
they are intrinsically motivated to make a maximum 
effort. Moreover, software quality and alignment is 
constantly in focus on the target group because after 
each sprint a working version of the software must be 
delivered and is also demonstrated. This autonomy 
may limit the view of the duration.

Force field
How refreshing the agile approach may be, the ten-
sion between cost, deadline, quality and scope still 
exists in large agile software projects, says Richard 
Sweer . As a project manager, he is involved in several 
large-scale software projects. “The agile work has 
added value because it gives organizations focus to de-
liver as much as possible value to the business during 
each sprint,” says Sweer. An important advantage of 
the agile approach is that the requirements are not 
carved in stone and that in all iterations there is more 
attention for workable software. Constantly the ques-
tion is asked what functionality is important for end 
users and what business value does the organization 
want to realize.

To properly assess the necessary budget and the 
planning of a major project Sweer prefers to work 
with a concrete estimate of the functional size. “As a 
tiler calculates in square meters, an automation expert 
measures the size of a software project in function 
points ” says Sweer. “This method was developed in 
the 70s, but lost none of its power in the agile world 
of scrum teams and product owners, because with 
proper application of function point analysis you stay 
close to the functionality as the user experiences this 
as well. It is also a proven and objective method to 
determine the functional size of transaction proces-
sing information systems. Research has proven that 
the most important factor that determines cost and 
duration of software projects is the functional size. 
There are five ISO standards available in the world. 
The most commonly used international methods are 
of NESMA (ISO 24570) and the IFPUG (ISO 20926).

Function points enables output driven working. “In a 
large long-term software project this approach helps 
to estimate the effort, the team size and duration re-
quired. Besides, it is possible to monitor the progress 
of the project based on actual output. This makes 
it possible to maintain the quality of the software,” 
Sweer continues. “If you do it right, you will be 
amazed what you can find out about the productivity 
and quality of the average agile teams. Questions like: 
how many errors per function point are made by the 

2
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team and what is the productivity of a specific team? 
You will see the teams that outperform, but also the 
teams that are less productive. In a large project, this 
particular view of the productivity and quality is of 
absolute value.”

Effort versus productivity
In the agile world where everything is about ‘user 
stories’ and ‘agile delivery’ there is a tendency to label 
project responsibility and documentation obsolete 
and redundant. “The danger of agile working is that 
people take things too far,” says Sweer. “Look at 
the past and hold onto good things especially if you 
open up new paths. It is often said about function 
points that it is quite old and not tangible enough and 
that assigning story points works better. Within the 
context of the specific project story points can cer-
tainly have their value, but they are not an objective 
measure. Measuring the functional size helps to get a 
grip on the total costs of the project. It is also impor-
tant to understand how much and what functionality 
is completed at which point of time in the future. 
Remedial action might be needed if it appears that the 
minimum required functionality won’t be available at 
the desired moment.”

For the same reason Sweer also maintains for exam-
ple, product descriptions according to the Prince2 
method, which he makes a part of the ‘definiti-
on-of-done’ (the criteria which must be satisfied after 
each sprint to consider the sprint completed). The 
same applies to documents related to the production 
process or the software code maintenance. If you do-
cument according to lean principles, then this element 
contributes to making a project ‘agile’. Story points 
and function points complement each other very well. 
Estimating the effort using story points is a way to 
predict the delivery of a sprint. Story points are not 
only an aspect of the size, but of the effort. Because 
the estimates around story points are relative, they 
cannot be used outside the team and therefore they 
are not suitable for comparisons or benchmarks. At 
this point, therefore, story points and function points 
complement each other.

Function points are objective and comparable be-
tween projects, whether they are measured before, 
during, or after a project. If you put the key figures of 
the story points in addition to the function points in 
the same project, you can determine the value of the 
team estimates. Function Points can also help detect 
improvement potential. Because it is an objective stan-
dard, looking back at the scrum process it is possible 
to identify the points where things can be optimized. 
And also the application of agile development in the 
organization can be reviewed this way. There are 
those who say that with new insights agile software 
projects require more adjustments than other develop-
ment methods. These kinds of myths are unravelled 
by counting the number of function points of the 
new and enhanced functionality and gaining practical 
insight into the productivity of both the enhancement 
and the entire development process.

Maximum impact
To implement software measurement and documenting 
in such a way that it has a minimal impact on the team 
but a maximum impact on performance in a project is 
an art. “In the projects I’m involved in, we work with 
tools like Microsoft Team Foundation Server,” says 
Sweer. “The team members who work on a project 
with such a tool, for example, also keep track of their 
hours in it. By working with several hour codes per dis-
cipline, you can automatically assess the contributions 
to the project. By combining this with a function point 
analysis, it becomes possible to measure the producti-
vity of the whole team. This way you get a view of the 
number of hours that the realization of function points 
costs and you can remain in touch with the quality by 
identifying errors in software code.

It is a common misconception that a function point 
analysis is time consuming. “It often takes me 10 
minutes to express the delivered functionality of a 
sprint in function points ”, says Sweer. “And it helps 
me tremendously to get a grip on the progress and the 
project status. Drafting a good fact-based budget and 
the constant adjustment of a project based on produc-
tivity figures makes projects much more predictable. 
You can go home at five o’clock with confidence, 
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because you know that the team will yield the right 
results in time.” Also, this instrument should be used 
with a focus. Because not all functionality can be de-
signed in advance as usual with an agile approach, but 
rather just in time before it goes in the sprint, function 
point analysis makes a convenient tool to measure the 
actual output and to determine if the team’s perfor-
mance is market conform.

NOTEN
1.   Richard Sweer is an IPMA-B certified project manager with over 20 
years’ experience as a project manager in demand/supply organizations, 
quality and line management. He has extensive knowledge and experi-
ence in the realization and implementation of complex custom software 
and standard packages for medium-sized and international companies. 
He works with methods and techniques that make the application and 
implementation of innovative technologies controlled and very reliable.
2.  We are talking about global function point analysis counting guideli-
nes in accordance with the NESMA or IFPUG. Not all types of applica-
tions are suitable for counting function points. It works especially well 
with transaction processing systems such as mortgage systems, ERP 
systems and insurance systems. In other areas, such as compilers and 
embedded software, IFPUG and Nesma are less applicable. 
3.  It takes more time if  a third party measures the function points.
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For organizations that want to work with 
function points it seems inevitable to work 
with some form of documentation of the 
software. That may seem an insurmountable 
obstacle, because in agile development soft-
ware documentation doesn’t come first. In the 
idea of scrum as it is written in the Agile Mani-
festo, documenting software is subordinated to 
actually bring working software into produc-
tion. “That’s why we prefer working software 
to all-encompassing documentation”, reads 
the manifesto for agile software development. 
You should see this primarily as a reaction to 
the overkill of documentation that was used 
in the waterfall method. It is not insurmoun-
table because in many cases a downsized form 
of documentation still needs to be part of the 
definition of done.

And there are other ways. New innovative ways appea-
red to measure the amount of realized function points in 
a sprint in a smart way, namely automatically based on 
produced source code. These measurements impose no 
additional burden on the scrum team. The result allows 
the product owner to control the progress of software 
development in the sprints and to monitor long-term 
planning. In the following sections, we show how to get 
these figures and to what transparency it may lead.

Standardisation
The impact on the team and the process can be 
reduced, also in agile teams and without any specific 
knowledge of function points, because for some time 
now there is a specification that allows to measure 
function points automatically. “One of the main ob-
jections to the usage of function points doesn’t apply 
anymore,” says André Nadorp , managing consultant 
and director benchmarking at METRI. “Previously 
function points were manually measured by certi-
fied specialists in particular based on the functional 
documentation. In agile projects this approach can 
be problematic, because updating the documentation 
is sometimes an afterthought in the sprint budget. It 
is not uncommon that the documentation is not fully 
updated. A function point analyst will not be able to 
measure the correct number of function points in that 
case. Automated functional size measurement of the 
delivered source code is a new feature with interesting 
possibilities. The functional size actually delivered 
enriched with data from the effort administration, the 
defect administration and other relevant sources pro-
vides the ability to maintain a grip on productivity, 
cost, time-to-market, software quality and predictabi-
lity of the team.” 

This automated measuring of the functional size beca-
me possible with the help of standardization. In 2015 
the Automated Function Point (AFP) specification 
was documented in an international standard (CISQ/
OMG ). This ensured that tools can be developed 
which can automatically count function points from 
a sprint. “The automated measurement of the func-
tional size and structural quality of the software has 
minimal impact on the team and it can make a major 
contribution to the success of the project,” empha-
sizes Nadorp. At the moment, only the Application 
Intelligent Platform tooling of CAST software is able 
to measure in accordance with the automated CISQ/
OMG AFP standard for function point analysis. There 
are other tools on the market that claim to be able 
to count function points based on source code, but 
these use the backfiring method. Using this method, 
the number of function points is counted by using the 
average number of lines of software code per functi-

3
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on point that were needed in completed projects, the 
so-called gearing factor. Because of the enormous va-
riation in these gearing factors this is a very imprecise 
and controversial method, with potentially significant 
adverse effects.

METRI entered a partnership with CAST Software 
to perform automated function point measurements 
in the form of a continuous Supplier Performance 
Measurement service. After determining the structural 
quality of the baseline of an application, measure-
ments are periodically repeated to see what impact 
the sprints have on this quality. Besides information 
about the amount of developed software and the 
effort and cost it took to do this, it is possible to 
gain detailed insight into the structural quality and 
the risks involved in the produced source code. All 
in management dashboards are produced, in which 
the status of the application and the trends in the 
performance figures are clear at a glance. “Supplier 
Performance Measurement makes it possible to deter-
mine whether the commercial price of the contracted 
supplier and its commitments are realized in practice 
during the various sprints. Budget owners now also 
have a measure to monitor the size of their software 
and enhancements thereto,” says Nadorp.

Figure 6. Example of  KPIs of  a sprint from the SPM service.
Source: CAST Software

The tooling of CAST makes it easier to measure the 
output of software implementation projects without 
using sometimes incomplete or insufficiently detailed 
documentation or scarce and often costly function 
point analysts. This agrees with the demand in the 
market, where it is increasingly common to make 
a thorough analysis of the performance of an agile 
development team by accurately measuring the output 
of 5 or 6 planned sprints. The performance of the team 
is measured in terms of money, time and quality, are 
compared with the market. The automated measure-
ment of the functional size works only after a sprint, a 
software release or project completion, because in this 
case the software code is available. This approach is 
particularly useful for the determination of the actual 
size. CAST namely measures the number of function 
points which have been added, modified and deleted, 
therefore accurately determine the project or sprint 
size.

Metric Metric after 
sprint x

Difference 
(%) versus 
sprint x - 1

Sprint Metrics
Sprint size (Enhanced FP) 32 3,3%
Productivity (h/FP) 12,9 2,6%
Cost Efficiency (€/FP) €e1.173 2,5%
Speed (FP per month) 70,7 3,1%
Quality (Defects per FP) 0,1291 -4,3%

Application metrics
Technical size (source lines of code) 1.112.234 1,1%
Functional size (Automated FP) 23.013 1,2%
Total Quality Index (TQI) 3,02 0,3%
Robustness 3,05 -0,1%
Efficiency 2,85 0,2%
Changeability 2,63 -0,1%
Transferability 3,11 0,2%
Security 3,02 0,1%
Technical debt €€e723.225 -0,2%
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In the automatic measurement it is still necessary to 
do some configuration. For this, it is necessary to 
specify which files should be considered and which 
files should not be considered in scope. In addition, it 
is advisable to have an expert with the proper certifi-
cations on function point analysis do the calibration, 
check and interpret the results. This is the regular 
practice in the Supplier Performance Measurement 
Service of METRI. It is also important to realize that 
automated measurement is not possible in all cases. 
For estimating new projects, it is still necessary to 
measure the functional specifications manually. Figure 
7 provides an overview of the situations in which 
automated measurement of function points has added 
value.

Relevant performance metrics in software 
development
With the help of the CAST software METRI determi-
nes the output per sprint expressed in Enhancement 
Function Points (EFP). This unit Enhancement Func-
tion Points indicates how many function points have 
been added, modified or deleted in a sprint, release or 
project. After that, per sprint is determined what the 
actual productivity (hours per FP), Cost Efficiency (Pri-
ce per FP), Speed (FP per calendar month) and Project 
Quality (Defects per FP) has been. In addition to the 
source code of the various sprints, METRI collects 
other data relevant to getting a clear picture of pro-

ductivity. This could for example include information 
from registration tools for timekeeping and defects. 
These project metrics are supplemented by the trends 
in the application metrics, also measured by the CAST 
software.

The sprint metrics are turned into indices, with the 
market average put on the value 1. This makes it 
easier to follow the development of the performance 
data over time, and in addition, to compare these 
metrics with the market. This is expressed in units 
‘peer min’, ‘peer avg’, ‘peer max’. An example of a 
sprint metric is the productivity Index (Figure 8). It gi-
ves the trend in productivity measured by the number 
of hours that the realization of function points cost 
over a number of sprints, turned to an index where 

the industry average (peer avg) is put on 1. For this, 
besides the source code, information is required from 
the effort administration of the team. A higher score 
in this index productivity means higher productivity 
measured in hours per function point. Peer Avg is a 
trend that could coincide very well with the target 
where a supplier should work towards.

Application Manual Automated Remarks
Estimating new development project P O Automated measurement is difficult because of the lack of code 

and a system architecture.
After completing a new software 
project 

P P

Estimating a software sprint or 
release

P O Automated measurement is difficult because of the lack of code 
and a system architecture.

After completing a software sprint 
or release

P  Automated counting requires configuration even though its 
source code and system architecture are available.

Measuring the size of an application �$ P Manual measurement can be difficult depending on application 
size, complexity and the availability of documentation.

Measuring the baseline size of a 
software portfolio

�$$ P Manual measurement is not an option due to the size of the port-
folio, the complexity and the availability of documentation.

 

Figure 7. Summary of  the application of  manual and of  automated function point analysis.
Source: CAST Software
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Figure 8. Overview productivity during a series of  sprints.
Source: METRI

Another example of an indicator of performance 
during a sprint are the costs per function point (Figure 
9). In this performance metric there is information 
about function points from the source code combined 
with information from the effort administration plus 
the hourly rates for different members of the develop-
ment team. A higher score on this Cost index means 
lower costs per function point. The target in this case 
is determined by the Peer Avg and the supplier scores 
after a start-up phase within this objective.

Figure 9. Overview cost index trend in sprints.
Source: METRI

In agile projects also duration is key. In fact, delivering 
functionality as soon as possible has become a real 
business driver in many industries. The performance 
metric Speed indicates how many function points have 
been realized in a calendar month (Figure 9). For this, 
the source code is measured for function points and 
compared with the start and end of the month. In this 
way, the progress in the number of function points per 
calendar month is evident. With this performance metric 
it is easy to establish whether the realization of the scope 
of the product backlog is on the right path and to make 
rough estimates about the product roadmap. After a few 
sprints it becomes obvious if the minimum viable scope 
will be ready at the moment you want it to be ready.

Figure 10. Overview development pace during several sprints.
Source: METRI

In addition to productivity in software development, 
project quality is also an important metric to control. 
It is common to base such a performance metric on 
information from the defect administration which 
may be embedded in the test process. This perfor-
mance metric shown in Figure 10 presents the cost 
per function point and how many defects were found 
during software testing. This gives an indication of 
the quality of the development process. This figure 
is not about the structural quality of the application, 
but is based on the number of defects found and fixed 
during the sprints.
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Figure 11. Overview project quality vs. Cost per FP during several sprints.

Source: METRI 

CAST software is also able to display other quality 
dimensions of the software. These can come in handy 
when making the structural quality of the applica-
tion tangible and they are contributing to the risk 
management of the application. A good indication 
of the risks that are present in the application is the 
number of ‘critical violations’. This is the number of 
times the software code deviates from ‘best practice’ 
programming standards. These deviations determine 
to a large extent the so-called ‘technical debt’, or the 
costs associated with the resolution of defects that will 
occur in the future.

Another quality-related performance metric is the 
composite metric ‘Total Quality Index (TQI)’ which 
gives a high-level assessment of the structural quality 
of the application. The tool displays very specific ad-
vice (it is even possible to click on to the relevant code 
lines and actually see where in the software the critical 
violation is found) to improve the quality and main-
tainability of the application. The improvements can 
easily be incorporated into a remediation plan and the 
tooling is even able to deliver a budget indicating how 
much the executing of this plan will cost. With this 
kind of information, the structural improvement of an 
application becomes concrete and a business case can 
be easily made to put this issue on the agenda. 

In addition to these indices trend graphs in which 
information is bundled can also be delivered. This 
makes it possible to prepare an analysis of the perfor-
mance that brings together several factors (Figure 12). 
For instance, considerations to concentrate in a parti-
cular sprint on functionality or instead on quality, are 
traced back in the figures. In a sprint where the focus 
is on improving maintainability and quality, there is 
less time for the delivery of functionality. A combined 
overview offers opportunities to check whether such 
quality improvement can actually be found in the 
delivered software. This kind of relationship between 
costs, productivity, processing time and quality are 
reflected in the figure below. Supplier Performance 
Measurement can perfectly be used to determine 
whether the commercial price of the contracted sup-
plier and its commitments are also realized in practice. 
Budget holders also get a measure to monitor the 
volume of their software and enhancements to it. This 
gives the necessary grip on the software development.

Figure 12. Trend analysis quality, speed, productivity and costs.

Source: METRI

Contracts and negotiations
Function point analysis definitely has added value in 
contracting or negotiating with an external supplier. 
“Just like with other development methods, it is still 
important in an agile approach to get a very specific 
indication of how big a project is and how well a 
vendor can implement the software within a certain 
period and at a certain budget,” says Nadorp. Functi-
on points offer many more handles to negotiate with 
suppliers than the usual hourly rates which are often 
the basis for these kinds of discussions. Hourly rates 
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The benefits of measuring

Measuring the functional size of the work packages to 
determine the productivity and quality of internal and 
external development teams is an important factor in 
controlling and adjusting complex software projects. The-
refore, regardless of the method and the supplier, it is an 
important way to achieve the desired project results and 
thereby achieve business value. How the function point 
measurement is carried out in principle doesn’t matter, 
but automated measurement ensures at least consisten-
cy, repeatability, objectivity and independence of scarce 
specialists.
The measurement of the functional size may serve among 
others the following goals:

1. Function point analysis can be used to measure the 
functional size of a product backlog. After that with the 
help of relevant historical data and parametric models, 
a software cost engineer can make an accurate estimate 
of the part of the backlog that will be ready at a certain 
moment in time per given team size.

2. A function point analysis helps to closely monitor the pro-
gress of an agile team. It provides insight into issues in 
a complex project where additional measures are needed 
to maintain productivity so that the goal of the project 
remains feasible.

3. A function point analysis can be used to get a grip on 
the impact of process improvements. By quantifying 
the functional scope, you can measure the effective-
ness of process improvements in software realization 
projects.

4   Function point analysis is very useful in the contracting 
of an external supplier. A price per function point is a 
better way to assess the added value of suppliers than 
the usual method to try to get low fixed hourly rates. The 
hourly rate is often related to the internal cost calcula-
tion of the supplier and has no relevance to the business 
value, which the supplier will ultimately deliver to its 
customers. The price per function point together with 
agreements on the quality of delivered software are as 
concrete as possible indicator of how well a supplier will 
be able to deliver software with maximum added value.

5. A function point analysis can be used to establish a 
baseline for Supplier Performance Measurement: the 
productivity, costs, quality and time-to-market in a 
specific project. Based on the baseline, it is possible to 
agree on realistic targets regarding metrics, such as 
productivity, costs per function point and time-to-mar-
ket. Trends in these metrics are then monitored over 
time. Because function point analysis is an internati-
onal ISO standard, it is possible to benchmark these 
metrics with the market..NOTEN

 4 André Nadorp is director Benchmarking at METRI. He is responsible 
for application related benchmarks and the development of new pro-
ducts and services around application portfolios.

say absolutely nothing about productivity and there-
fore not about the price that you are going to pay for 
the realization of a certain amount of software.
To determine whether the commercial offer of an 
IT service provider is market conform, you can put 
together offers from different suppliers. In this tender 
you can identify what their commitments are around 
the number of hours per function point, the cost per 
function point and the number of defects per function 
point that are allowed in the delivered software. In 
addition, it’s possible to make agreements for achie-
ving certain objectives on productivity, costs, speed, 
but also regarding the quality of the software. “It 
is known that a price of a function point depends 
on several factors, but this does not mean that you 
cannot agree on a fixed price per function point with 
your supplier,” says Sweer. If you don’t take such 
independent benchmark in the negotiations, you will 
never know for sure if you do not pay too much or 
maybe do not get enough value for your money. Sup-
plier Performance Measurement gives a clear insight 
into the supplier’s performance based on objective, 
consistent, automatically measured, standardized 
performance metrics. The trends in performance are 
made transparent, but also the combination with 
market data and realistic targets, makes it possible to 
create clear agreements between outsourcing company 
and a supplier. It is for instance advisable to connect a 
bonus to the realization of certain targets. In the white 
paper ‘Supplier performance measurement’ you will 
find more information on the possibilities to apply 
benchmarking in the application domain.
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