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One of the challenges for a Scrum team with members from 
distinct disciplines (e.g. hardware, software, mechatronics, 
firmware, optics, etc.) is the relative estimation of product backlog 
items. Especially for a new multidisciplinary team, using story 
points for relative estimation might be cumbersome since it is 
often difficult to find a standardized benchmark for all disciplines 
involved in the project. Members of such a team have often the 
feeling that they are comparing apples and oranges when trying to 
estimate user stories on the same scale.  
 
 
 
Agile Estimation 
 
The goal of agile estimation, and also where it is fundamentally different from 
traditional estimation, is that it is a way of forecasting the size and complexity of 
a work item, not how long it would take to implement it. In addition, agile 
estimation is based on a comparison of the effort of completing a new work 
item to the effort of a previously estimated work item. This relative comparison 
between pieces of work allows for a more accurate and also quicker estimation, 
since the focus is only on relative size of the work item, and not on varying or 
even unknown implementation details. Hence, agile estimation is not 
applying time units, but is based on unit-less, abstract relative values, in most 
cases story points. 
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A story point is supposed to represent a universal measurement across the 
team; it is not biased by the experience or skills or any individual on the team. 
Two team members can start by estimating a given user story as two story 
points even if their individual estimates of the actual time on the task differ. 
Starting with that estimate, they can then agree to estimate something as four 
story points if each agree it will take twice as long as the first story. 
 
Sprint Planning 
 
I agree with Mike Cohn that relative estimation should be applied at product 
backlog level rather than at sprint backlog level. Sprint backlog items 
(comprising tasks derived from selected user stories) can be estimated in 
traditional time units (hours) primarily because the period of time being 
estimated for is a single sprint (typically a matter of days rather than months) 
and the selected work item will be refined in enough detail. On the other hand, 
product backlog items are more loosely defined and may collectively represent 
many weeks or months of work, making time-based estimation very difficult, if 
not impossible. 
 
Especially for new Scrum teams, I'm in favor of commitment-driven sprint 
planning. During sprint planning, the teams do not discus story points. They 
simply take the high priority user stories from the product backlog, task them 
out and estimate these tasks in hours as per their capacity (in available hours) 
and just fulfill their commitment. Hence, on sprint level, story points are only 
used to determine the team velocity based on the user stories fully completed at 
the end of the sprint.  
 
Project Planning 
 
After a number of sprints, the team velocity (hopefully) converges to a more or 
less stable plateau, representing the average capacity of the team. When this 
average velocity of the team(s) is known, project planning is more realistic since 
it will be based on historic data and not on unrealistic expectations driven by the 
next deadline. 
 
Given the empirical nature of velocity, it is predominantly a useful long-term 
predictor. When all the user stories selected for the next release are estimated in 
story points, you only have to divide the total size of these user stories by the 
team's velocity, and you are able to forecast the number of sprints this particular 
release will take. Of course this doesn't imply that Agile project planning is a tool 
for forcing schedules and deadlines, as expounded in another blog. The goal is to 
promote transparency and reach consensus within the team about the content of 
the upcoming release.  
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A Common Reference 
 

 
 
 
The reliability of relative estimation depends on applying a reference that has 
more or less the same meaning for everybody involved in the estimation session. 
In other words: estimators should use a comparable estimation scale to arrive at 
a meaningful relative estimation of the work item under consideration.  
 
 
There are several ways for a team to start with relative estimation of product 
backlog items. I have good experiences with the following approach: together a 
known piece of work of median size is selected, in most cases an already 
implemented work item. The scope and the work involved are discussed in depth 
with the whole team, and when everybody fully understands the work item, it is 
given 5 story points as an arbitrary first point of reference. Sometimes a team 
decides to start with two references, a relatively small work item, and a large 
chunk of known work, and will give them for instance 2 and 10 points (the large 
item is 5 times the size/effort/complexity compared with the small item).  
 
Comparing Apples and Oranges 
 
The above-described method to find a common reference works fine when all 
team members are able to understand the selected work item, and grasp the 
intricacies of the chosen reference. However, this may be quite cumbersome in a 
truly multidisciplinary team, where work items are typically subdivided among 
disciplines, and team members have not a clear picture of the work items 
belonging to another discipline. 
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Often, a multidisciplinary epic will be refined in smaller user stories that are 
specific for particular discipline, e.g. a multidisciplinary feature that is broken up 
in making a PCB design, writing a software driver, selecting electronic 
components, designing the mechatronics parts and prototyping the housing. 

 
In that situation the question is: how to do a relative estimation of all these 
different work items in a comparable way? Especially for a new 
multidisciplinary team, there will be a challenge in finding a common reference, a 
benchmark shared by every team member. For some, this may feel like 
comparing the incomparable. 
 
I have explored (with mixed success) the following approaches to enable teams 
to compare apples and oranges: 
 
 
 
Start with references for each discipline 
 
Each discipline tries to find a work item of median size and complexity that can 
serve as a candidate for the first reference. So, during subsequent estimations 
sessions, disciplines will use their own reference. Of course the challenge here is 
how to find discipline-specific references that represents more or less the same 
amount of effort. Perhaps the hours spent on the proposed work items have 
been recorded in the past: that may provide a clue whether the items are of 
comparable size. Or a team member may be challenged to explain the work 
involved to the rest of the team, so that everybody starts to have a feel for the 
size of the unfamiliar work item. This kind of discussion fosters collaboration and 
a team atmosphere. Nevertheless, the fact remains that the team must 
select apples and oranges of comparable size... 
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Start with ideal days instead of story points 
 
Estimation of a work item in ideal days refers to the time that would be needed 
to accomplish the tasks in isolation. In other words: complete focus on the work 
item, without any distraction or interference.  
In other words: while you are working on the work item, there are no emails or 
phone calls to answer, nobody appears at your desk asking you to do something 
else, you don't have to attend meetings, there no distracting discussions in your 
room, etc. etc. What an attractive idea! 
 
Already for a long time, there is a lot of debate about whether the use of story 
points or ideal days should prevail in Agile planning. Years ago, as an 
Agile/Scrum coach, I suggested teams to start with ideal days/hours 
when they were not comfortable with estimating in story points. Ideal days are 
perhaps more intuitive, but as I have experienced, the downside is that after 
switching to story points team members will stick to the tendency to mentally 
translate story points into hours during estimation. In addition, ideal days is a 
size that may vary over time depending on team performance. So, for software-
only Scrum teams, I stopped with promoting ideal days as a stepping-stone to 
story points.  
 
Nevertheless, estimation in ideal days may help a multi-disciplinary team to 
survive a cumbersome start with relative estimation of product backlog items. 
After all, team members will be able to make an educated guess about the ideal 
time a work item will take, based on their own experience en knowledge of the 
discipline. In a way, they will implicitly apply their own domain-specific reference 
when estimating in ideal days.  
Especially in hectic working environments, with a lot of interruptions and 
unforeseen complexity, it is to be expected that a team needs twice the ideal 
days to complete the agreed upon work items in a sprint. Oftentimes, managers 
have a hard time grasping why a project that is estimated 20 ideal days to 
complete will take the team closer to 40 real days. As I have experienced many 
times over the years, management has often no clue what the price is the team 
(and the organization!) pays for disturbing, interrupting and task switching. The 
ratio ideal days/real days makes the actual team capacity visible, and that 
transparency contributes to a realistic project planning. And perhaps after some 
time, the phrase 'ideal day' can quietly be replaced by 'story point'.... 
 
Goodbye to siloing? 
 
When there is support and encouragement for cross-fertilization in a multi-
disciplinary team, it is to be expected that the perception that every discipline is 
applying their own reference, will slowly diminish. When a multidisciplinary team 
has found a way to overcome the difficulty in finding a common scale for the 
estimation of their work items, they are well underway toward a self-empowered 
truly multidisciplinary Agile team.  
 
 
 
 
 
  


