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Abstract

Scrumisa successful agile management method for
incremental software development whose success has
raised an interest outside the software community. Can
Scrum principles be applied to develop other types of
products than software products? In this paper, sev-
eral such alternative applications of Scrum are stud-
ied. The paper identifies four different models for ap-
plying Scrum based on two parameters: team’ s shared
commitment and resolving ability.

1. Introduction

Scrum is an agile management mechanism for build-
ing software products in an incremental way. In short,
Scrum divides a project in severa iterations (called
Sorints) of approximatedy 2-4 weeks. The Sprint goal
is typically to develop a (potentialy shippable) product
increment [16], but it may aso be something ese that
adds significant business value [9] or significantly re-
duces risk (e.g. atrade fair demonstrator, a technology
feasibility study...). A Sprint starts with a Sprint plan-
ning meeting where a Sprint backlog is created. The
backlog contains Sprint backlog items describing all
the work required to achieve the Sprint goal [16]. Dur-
ing the Sprint the team meets every day on a daily
Scrum meeting to answer three questions. “What did |
do during the last 24 hours?’, “What are my obstacles?’
and “What will 1 do the next 24 hours?’. Scrum identi-
fies three roles. The Scrum Master is responsible for
removing obstacles and for creating the Scrum envi-
ronment. The Product Owner is responsible for the
Product Backlog which contains all relevant require-
ments for the product. The Scrum Team is a sdf-
managing, self-organizing and cross-functiona team
responsible for developing aproduct increment [16].

Scrum has grown into a proven method to deliver
value in software development [1] [14]. This success
has raised an interest in Scrum outside the software

community. Organizations want to copy this success
and are exploring the boundaries of how far Scrum can
be stretched. Sirris' conducted a study? to better under-
stand this phenomenon. The goal of this study was to
evaluate how Scrum can be applied to development of
other kinds of products than “software products’. The
preliminary results of this study are presented in this

paper.
2. Leaving the Comfort Zone of Scrum

In this paper, leaving the comfort zone of Scrum will
be interpreted as gpplication of Scrum to the develop-
ment of other kinds of products than software products.
This paper will consider application of Scrum for the
following alternative product developments®

Devdopment of Software-Intensive Products
Software-intensive products are a mix of software and
other technologies. There is a high interest in applying
Scrum to the development of this type of products [1]
[15] because in many sectors software is becoming a
major driver for innovation [8]. To study the gpplication
of Scrum to development of software-intensive prod-
ucts, three cases were identified in the domain of hard-
ware/software co-devel opment.

Development of Services. Offering services to cus-
tomers is a strategy adhered to by an increasing number
of companies [10]. To study the application of Scrum to
development of services, two cases were identified in
which a team was given the assgnment to define a set
of advisory services.

! Sirris is the collective centre of the Belgian technology industry. Sirris
advises and supports companies on the implementation of technologica
innovations, enabling them to strengthen their competitive podtion over
the long-term.

2 The study was made with the support of ISRIB (Ingtitute for the en-
couragement of Scientific Research and Innovation of Brusels), IWT
(Indtitute for the Promotion of Innovation by Science and Technology in
Flanders) and the Brussels-Capitd Region.

% Devdlopment of material, non-software products is intentionally not
conddered due to the abundant gate of the art available in lean product
deve opment and manufacturing [11].



Devdopment of Knowledge. Importance of inno-
vation for companies [19] and the current knowledge
economy make development of knowledge increasingly
important. To study the application of Scrum in this
context, two cases were selected where Scrum was ap-
plied in management of scientific research projects, as
the primary goal of these projects is developing new
knowledge.

Development of a Portfolio of Products. Product
segmentation is a basic strategy of a majority of compa-
nies [12]. Managing and developing a product portfolio
(eg. a set of different products and/or services [5]) is
therefore an important activity for them. To study the
application of Scrum to product portfolio development,
two cases were identified where Scrum was gpplied to
program management: the management of multiple in-
terdependent projects and potentially other programs”.

The focus was to study single teams while develop-
ing these dternative kinds of products. Inter-team col-
laborations, such as Scrum of Scrums [17] are beyond
the scope of this study. In order to draw conclusions
solely on the basis of leaving the comfort zone of
Scrum, an important criterion for selection of cases was
to keep the environment as ideal as possible for the in-
troduction of Scrum (i.e. smal collocated teams) [14]
[13] [6].

3. Shared Commitment & Resolving Abil-
ity

In some cases Scrum worked well, whereas in others
the Scrum experiment did not succeed. It was not pos-
sible to relate success to one of the product types, as
within most types both successes and failures were re-
ported. Additional analysis was needed to revea the
underlying pattern of success and failure.

One characteristic of situations that faced more diffi-
cultiesin Scrum introduction was the presence of differ-
ent professions in the team (e.g. hardware mixed with
software, software mixed with marketing). Indeed, there
are severa studies available that describe the difficulties
of multi-disciplinary product development [3]. How-
ever a afirst glance this seemed strange — after dl, isn't
a Scrum team supposed to be cross functional? Indeed,
many experience reports describe success sories of
applying Scrum in a team where people of different
professions work together. Typically, these are business

4 Using Scrum to manage multiple interdependent projects and programs
will naturaly result in defining multiple Sprint goads The term “Sprint
goals’ will therefore be used in the remainder of the paper to refer to
what isgeneraly known asthe Sprint goal.

andysts [20] (ak.a on-site customers [2]), developers
and testers.

So what is the difference between atraditiona cross-
functional team and the studied multi-disciplinary
teams? To understand this we had to analyze their dy-
namics a the level of Sprints. A traditional cross-
functional Scrum team works together to develop a
software increment. Each team member uses specific
skills to contribute to the increment. A cross-functiona
Scrum team has a high level of shared commitment to
the Sprint goals.

In this context, building increments is feasible be-
cause the deliverable is software. For non-software de-
liverables this is not dways possible. In the case of
software/hardware co-development for example, soft-
ware and hardware developers work more independ-
ently from each other. Integration typicaly happens only
a alate stage in the project. Building hardware feature
by feature makes little sense. Hardware designers spend
much more time thinking upfront — because the price
paid for design mistakes is higher than in the case of
software development. This all means that during many
Sprints, the focus is mainly on discipline-rdated godls:
software engineers write software while hardware engi-
neers design hardware. The engineers in fact commit to
different goas during this period, or in other words, the
level of shared commitment to Sprint goals isrdatively
low.

However, some of the studied teams had alow leve
of shared commitment, and till reported many benefits
of using Scrum. They observed that Scrum offered them
a “forma” instrument to help each other and to over-
come obstacles. Teams reporting these benefits typicaly
have a lot of common ground and the ability to help
each other, or in other words — a high level of resolving
ability. This is indeed a key difference compared to
teams consisting of software and hardware engineers:
since engineers and designers are educated and trained
discipline-wise, they typically have insufficient knowl-
edge about other disciplines. In other words, their re-
solving ability is low (with respect to the other disci-
pline).

In conclusion, success of Scrum does not seem to
depend on the type of product developed, but rather on
the following two key parameters.

The leve of a team’s shared commitment is apa
rameter that captures the level of shared commitment to
Sprint goals in a team. It is defined as the number of
team members committed to the Sprint’s goals, aver-
aged over al Sprint goas and divided by the size of the
team:



n
ié commitment(g; )
i=1
In this formula g1, 02..., g» are the n Sprint gods,
commitment(g;) is a function that returns the number of
team members committed to a given goa g, and m
represents the team size (number of people in the
team)°. This formula yields a vaue between 0 (no
members committed to any of the Sprint gods) and 1
(al members committed to al Sprint gods). This defi-
nition allows parameter vaues to be compared between
different teams®.

The level of ateam’sresolving ability isaparame-
ter that captures the team members' ability to help each
other. The level of ateam’s resolving ability is defined
as the number of team members able to resolve obsta-
cles of the Sprint backlog items, averaged over all
Sprint backlog items and divided by the size of the
team:

Lg resolvers(b,)
m j=1
In this formula by, b,..., b, are the p Sprint backlog

itemns, resolvers(by) is a function that returns the number
of team members able to resolve obstacles of a given
backlog item b, and m represents the team size (number
of people in the team). This formula yields a vaue be-
tween 0 (no members able to resolve obstacles for any
of the Sprint backlog items) and 1 (all membersable to
resolve obstacles for any of the Sprint backlog items).
This definition allows parameter vaues to be compared
between different teams.

4. Four Scrum Application Models

During the study, different variants of Scrum
emerged in four distinct application models. The two
key parameters seem to play an important role in under-
standing the success of Scrum in each model.

Homogenous Modd: High level of shared com-
mitment and high resolving ability. Team members
have a lot of common ground and shared commitment

® For ateam size m, a Sprint goal can have between 0 and m people
committed to it. Having avaue O for a given god indicatesaproblemin
the Sprint (thereisno commitment to this goal).

® An interesting observation can be made about the minimum level of
shared commitment in Sprints where all goals have at lesst one commit-
ted team member. A 2-person team has a minimum of 0.5, and for a 5-
person team thisis 0.2. Thisreflects the fact that larger teams with low
shared commitment will face more difficulties

to Sprint goals. The team’s truck number” is often high,
as is the level of shared responsibility and success. A
typical example is a software development team where
al team members are software engineers with a lot of
common ground [9].

Coordination Modd: High level of shared com-
mitment but low resolving ability. Team members may
play a different role in the team and even have different
professions, but they share commitment to Sprint goals.
A typical example is a cross-functiona team with a
business anayst, adeveloper and atester.

Co-opetion® M odd: Low leve of shared commit-
ment but high resolving ability. Team members share a
lot of common ground, and are able to help each other.
This provides a basis for cooperation. At the sametime
many “individua” Sprint gods (or gods relevant for
only a small subset of the team) are present; sometimes
cresting competition between goals. A typical example
is ateam using Scrum for program management (man-
agement of multiple interdependent projects and pro-
grams). An important characteristic of this gpplication is
that programs can be long running and without a redl
end.

Dependency Modd: Low level of shared commit-
ment and low resolving ability. Thereis little sharing of
commitment and the resolving ability islow, but critical
interdependency between goals exists. An example is a
hardware/software co-development team during the
detailed design phase’. Software and hardware engi-
neers work on their own “idands’, each developing
their own subsystems, and they can rarely help each
other. At the same time, a lot of interdependencies are
present, because in the end product, software and hard-
ware need to work seamlesdy together.

The study aso reveaed that in the Homogenous and
in the Coordination Model, Scrum can be applied with-
out mgor modifications to the process. In the Co-
opetion Mode Scrum will most likely work well, but a
number of modifications to the Scrum process can be
expected. In the Dependency Modd many difficulties
may be expected. With respect to success of application
of Scrum, these models can be categorized in three ar-
eas as depicted on figure 1.

" Truck number isoften defined as “the number of people onateamwho
haveto be hit with atruck before the project isin serioustrouble”.

8 Co-opetion is acombination of cooperation and competition [7].

® This may not be true during adifferent phase of co-development, where
there is much more shared commitment (e.g. during the concept defini-
tion phase).
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Figure 1. Thefour Scrum application models

5. Conclusions and Future Work

In this research, the applicability of Scrum was
evauated in the context of hardware/software co-
development, development of services, program man-
agement and scientific research. Two parameters are
important to understand these expectations: the team's
resolving ability and their level of shared commitment
to Sprint goals. Combinations of these parameters de-
fine four Scrum application models with fundamentally
different Scrum dynamics.

A first god of this research is to define the Agile
Probe: a method for better understanding what to ex-
pect when leaving the comfort zone of Scrum, and
where to adapt the Scrum model toward the specific
application model.

Some interesting topics for further research are;

- How can Scrum contribute to the reduction
of falures caused by interdisciplinary de-
pendencies in hardware and software [21]?
To what extent can Scrum be used asan in-
strument to enable open innovation [4]?
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