ICTOPHKO-TTEJATOT'TYHI CTY I
1V Bceykpaincoki Mopo3ziecbKi nedazoziuni yumanhs

YOK 378
LIPOWSKY STEFAN
Lecturer at University of Applied Management, Erding, Germany
Senior Manager at it-economics GmbH, Munich, Germany

ADAPTING SELF-ORGANISATION METHODS FROM PRODUCTION
INDUSTRY’S LEAN MANAGEMENT TO SCIENTIFIC COLLABORATION AT
UNIVERSITIES

Aim of the study

Aim of the study is to point out how to adapt methods of self-organizing of
production and software engineering to internal organization of an university.

Hypothesis

Hypothesis: self-organizing agile structures are transferrable to and valuable for
scientific collaboration at universities.

History and motivation of lean and agile management

During the first years of 21%' century Henry Ford organised, based on Frederick
W. Taylor’s theories of so called Scientific Management his staff by optimisation of
exactly defined production processes. He divided processes into steps, and so he could
deploy people knowing only how to do this step for having cheap employees and full
control. Finally, Ford was very successful in significantly decreasing the car’s unit price
— maybe more because of the invention of assembly line than because of Taylor’s
ideas. But on the other hand, there are disadvantages of this proceeding, such as
inflexibility and especially dividing physical from brain work. Workers were neither asked
nor allowed to think about what and how to do their tasks. After the Second World War,
when automotive industry was growing fast and heavily competing, Toyota implemented
its own Toyota Production System, also called Lean Manufacturing. Toyota tried to
reach their main goals high productivity, best quality and on-time-delivery by continuous
improvement and decentralised competency for decisions. Therefore they built teams of
employees which were working together, and implemented regularly conducted
methods to improve their working process step by step in small iterations. So Toyota
used the power of their employee’s brains, guided by the idea that the one who’s doing
a job knows the best how to make it better. The Toyota Production System contains a
lot of tools for organizing work, improving collaboration, setting goals and controlling
success, of reporting and finding solutions [2, p. 117].0ne of the likely most common
tools is Kanban, which will be described later in this article.

Production industry stepped on towards improvements of these ideas with Six-
Sigma, Lean Six-Sigma, Total Quality Management and other methods, but for this
article it's more interesting to follow software development methods. There’s a huge
difference between industrial production and software development: Industrial
production’s goal is high efficiency by having minimal errors. Software development’s
goal is creativity by finding errors early. To organise software development, IT-
management was invented, and project management methods were more and more
developed while the projects became bigger and more complex. During the 1990ies, it
came more and more out, that the more complex the software project is, the more
management decreases efficiency and speed, and reduces creativity. Borrowing the
ideas of Toyota, Ken Schwaber and Keith Sutherland created a way for running
software development by empirical process control', what means experimentation,

lwrongly to German translated by Boris Gloger to ,empirischer Kontrollprozess’
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observation and continuous improvement. The base of the change was involvement
and empowerment of the staff, and changing management to observation and
supporting [3, p. 20]. As the Lean Management was established to organize a
production process, which means highly efficient recurrence by achieving high quality,
Sutherland and Schwaber adopted these methods to a creative development process,
which is based on uncertainty and experiment — calling their attitude agile and their
method Scrum. Agile means organisational forms following the four agile principles:
‘Individuals and interactions over processes and tools, Working software over
comprehensive documentation, Customer collaboration over contract negotiation,
Responding to change over following a plan”[8]. Scrum is based on lean and agile ideas
and implements this to software development by defining roles, ceremonies and
artefacts [3]. While a production process should be managed to be more and more
predictable, a creative process should be managed to reach goals by keeping room for
ideas and creativity.

One of the fundamental theories for lean methods is about constant flow: The
maximisation of a system’s throughput is reached at less load than the maximum: a
load of 80% for all parts of the chain typically leads to maximum throughput. Rising
utilisation of that system would increase output progressively smaller, and rising
utilization above a certain critical level, output would radically drop to zero. This theory
leads to work on cadence and to work with pull principle. Working on cadence means
using regular rhythm within a process. To work on cadence allows periodical
resynchronisation, makes waiting times predictable, and enables smaller queues [7, p.
169]. Therefore, work packages should not be too big, and have to be completable
within a cadence. To work with pull principle means the responsibility of the team
members to pick up a new open task when the old is finished. So there’s no manager,
who determines somebody should do something during a special time period — it’s the
team member who is actively asking for the next task.

For both environments, production and development, establishing an open
culture is important. Open culture can only be established by the management.
Empowering the people to decide by themselves means to give room for decisions, to
trust in and to accept their decisions. Furthermore, another central component is an
open error culture[4, p. 56]. This error culture is necessary to find errors early, to reduce
error costs, and to create an open-minded frame for creativity[9, p. 166]. This cultural
change cannot be successful without commitment of the management for this
organisational change. Finally, enabling groups for self-organizing means establish self-
regulation[6, p. 62].

So how does it work? For this article there should be given two examples of
working methods. A very famous method is Kanban, what is first of all a tool for
visualisation and evolutionary changing the work of an organisation, mostly a working
team. Eye-catcher of that method is a big board with at least three or even more
columns (e.g. ready, in work, blocked, done) and cards with tasks on it. Tasks are
described shortly, but understandable for every team member, and assigned to one of
the team members. Cards ready to be started are placed on the ‘ready’ column (until
then not yet assigned to a team member), also called backlog. If a team member has
free capacity, he® takes one card to the ‘in work’ column and marks it as assigned to
himself. In case that work on that card cannot be finished, e.g. because some
information is missing, this card will be moved to ‘blocked’ column - when the work is
continued back to ‘in work’, when the work is finished, to ‘done’ column. Highly

2 for a better reading, only male form will be used
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recommend at this point is to define when a task is ready, in the meaning of sufficiently
described that work can be started, and when a task is done, in the meaning of no
further work to do. Up to now this method is applicable to every team, it's cheap and
easy, and it's surprising that it will immediately transparent, if there are problems in the
work of that team. Very often there are many ‘blocked’ tasks, that means that there are
impediments to finish, maybe some missing information, tool or material. Very often
many cards are assigned to one team member, but no task will be finished, maybe
because of too many ‘most important’ tasks. But having too many ‘most important’ tasks
will not rise the capacity of that team member. As pointed out before, goal for high team
efficiency is a permanent flow, so in these two examples it's immediately visible at what
points could be room for improvement. Both described problems lead to task switching,
which lowers efficiency, because the team member comes back again and again to the
unfinished task — and finally it's demotivating for the team member. So that means:
Kanban is a change tool by visualising what happens within the team[see 1, p. 65].

First of all, the team should follow the Kaizen idea to implement continuous
improvement with small steps. So there should be no complete analysis which would
take maybe months, followed by some huge master plan which will never come to life
or, if it would unexpectedly be realised, it would come so late that problems are already
different. For continuous improvement it's necessary to have some regular team
meetings which can be done on two levels. First level, a kind of daily working mode, can
be borrowed from an agile method Scrum[3, p. 172]: very often (e.g. daily, at least
weekly, therefore in this article named daily) and very short. The Team comes together
and each member answers three questions within one minute at maximum — so the
meeting is no longer than 10 minutes. The three questions are: what | did yesterday,
what | will do today, what hinders me. Task size and meeting cadence should be
adjusted in a way, that an average task can be done during one or two meeting cycles.
In that meaning, every meeting as many cards as team members are moving. The
answers on the first two questions are replacing the status report and this part replaces
these long and boring weekly team meetings where usually work is organised. If the
third answer brings an impediment, a new card is written, and someone from the team
takes it immediately and solves that problem. If there is some deeper discussion
necessary, the two affected team members can just arrange some short meeting after
this daily. This daily should make sure that cards start to move continuously, that
everybody is working effectively, and that communication within the team is improved by
this initiating point.

A second level of meeting could be done every two or four weeks: the
retrospective as a part of the team’s self-regulation. The retrospective meeting needs
more time than the daily, it can be done within one hour and it's about collaboration.
The problems, visible on the Kanban board (see my two examples above), are
analysed, as well as other issues coming out from the team. After collecting the
problems and prioritizing them, tools like Ishikawa diagram, could be used for getting
into detail and localise the root cause. This Ishikawa diagram looks like a fishbone
where into the head of that fish is written the problem. There are six areas to analyse,
represented by ‘bones’ of the fish, which are Equipment, Process, People, Materials,
Environment and Management. All these areas are to be discussed by the team
according to the considered problem, to get deeper and deeper towards the real cause.
Again, the findings will be tasks and placed to the backlog in order to solve them until
the next meeting — solving just the next most important problem, not saving the whole
world. This meeting, as well as the daily, has team-building and self-organizing
character, and can be seen as a meta-cognition on a team level. This approach helps to
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involve team members personally and to take over responsibility. These both meetings
are working only if the cultural environment of the team is supporting decentralised
decisions and error-friendly attitude. Without enabling for decisions, team members and
teams will not develop self-efficacy, and will not try to influence their environment.
Without error-friendly culture team members and teams will not be able to speak about
root causes, as long as they are involved in the problem[see 1, p. 82].

For implementing these lean and agile methods, management has to ensure that
not only the team is working on new methods, but the company has to create a culture
of openness, fearlessness and trust. There’s a simple manager’s self test existing to
check if employees trust: just take a piece of paper and write down the situations during
last three months, when a employee came and told having really messed up something
— very often this paper remains blank. But the idea of Kaizen, that every situation can be
improved, and it best can be done with small steps, is valid for managers and company
culture as well. Mangers have work on their improvement continuously and ask
constantly for feedback, and try to be more a ‘servant leader’ who is supporting his
teams than a commander[see 1, p. 49].0Observation the team’s throughput ensures the
work to be done, therefore several tools have been created like the Kanban board itself
or measuring throughput of a team.

After having implemented Kanban to several software development and
operation teams, we realized that our internal human resources department seemed to
have the same problems like these teams: The employees felt overloaded, many tasks
could not be closed, people who were waiting for some delivery were complaining about
slow completion, leaders were asking what they are doing all day and much more.
When we recommended trying Kanban, we again heard the same objections like we
have heard from our software teams: it’s not possible because of too different tasks and
task sizes, they were afraid of transparency, too much additional work and others.
Finally, after bringing Kanban to that team with three workshops and some coaching
and retrospective sessions, we could see that it works perfect in this environment, and
team members liked it. They liked it, because they saw that it's much less work than
expected, that it's easy to cut down tasks to small pieces if you know how to do, that
they could concentrate on actual tasks and finish them, they could work more
effectively, because they had better descriptions what to do and less context switches,
and finally, that transparency protected them from urgent, high prioritized tasks: they
just showed their board and asked: “you can see what I’'m doing at the moment, who
requested it and how urgent it is — if I'm doing your task now, on which card should |
stop working?” We’ve been impressed that it worked so well, and as a next step we
adapted Kanban to part time working teams: They are working just 10% of their working
time in these teams, and they are distributed across different cities in Germany. So we
used a virtual, electronic Kanban board, and organized virtual weekly — instead of daily
— meetings. Even if it's harder in this case, to bring that team together, and requires a
lot of discipline for all involved, it finally worked, and currently we start our second step
of implementing continuous improvement.

Conclusion

Adaptation to collaboration at University is possible, and here should be given
some examples. First example could be organizing internal services as are full-time co-
located teams like human resources, administration and property maintenance. By
organising chair’s work, there are many dependent tasks, which require collaboration of
the staff like research projects, coordinating student’s class schedule, and organizing
exams and conferences. And even improvement of teaching and adaptation of novice
teachers is a task, which requires open collaboration [5]. For all these tasks, lean and
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agile methods can improve efficiency, and increase involvement, responsibility, fun and
satisfaction what is highly necessary in times when protection and support of general
government is lowered.

Outlook

Implementing continuous improvement of teams means to introduce a kind of
self-regulation and meta-cognition. Even if these terms are used in pedagogical science
mainly for individuals, it's possible to bring them to team level- by combining with
experiences from the psychological concept of Kolb’s experiential learning theory. This
is the topic of the Author’s dissertation, which will be finished at the end of 2016.
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Jlinoecki CmeghbaH. AGanmauis memodie camoopzaHi3auii: lean-meHeOxmeHm gid
npomucsioeocmi Ao HayKkoeozo crniepobimHuymea 8 yHieepcumemax.

AHomauiss. Lean- ma agile-memodu opeaHisauii pobomu po3pobrieHo y easnysi
rpomucrioeocmi ma e00CKOHasIeHo y po3pobui npozpamHo20 3abe3rneyeHHs.

3asHayeHi mMemoOu rpyHMyIombCs Ha camMoopaaHisauii ma camopezyrnoeaHHi ma
cripustome  nid8UWEHHIO ehekmusHocmi  nipaui, 3b6inNbWeHHK 3allyd4eHHs rpauieHuKie Ao
disnbHOCMI, bopmMyeaHHO binbwoi eidnogidasbHocmi ma 3adoeosieHHs1 8i0 B8UKOHY8aHOI
pobomu, a makox OorloMazarombe KOMMaHIIM 8UXUMU 8 yMosax 8UCOKOI KOHKypeHUii ma
niosUWeHHSI CKImaOHoCcM.

Cmamms Ha nipuknadax suceimmoe meopemuyHy 6asy 3asHaqdeHux memodis, K 80HU
npaurrome, | SKUM YUHOM B0HU MOXymb 6ymu eukopucmaHi 8 makoMy KOHMeKCcmi SiK
cnigpobimHUUMeo 8 yHisepcumemax.

Knroyoei cnoea: camoopeaHizauis, lean-meHedxmeHm, criepobimHuymeo 8
yHigepcumemax, 3any4eHHsi, Memani3HaHHs.

Jlunoecku CmegpaH. AGanmayusi Memodoe camoopaaHu3ayuu: lean-meHeOXmeHm
om NPoOMbIWJIIeHHOCMU K Hay4YHOMY compyOHuU4Yecmeay e yHueepcumemax.

AHHOmMauus. Lean- u agile-memo0dbi opaaHusayuu pabomsi paspabomaHsi 8 obriacmu
MPOMbILWIIEHHOCMU U YCOBEPUIEHCMBOB8aHbI 8 pa3pabomke rnpoz2paMmMHO20 0becreyeHuUs.
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O603HavyeHHbIe MemoObl OCHO8aHbl Ha camMoopeaaHu3ayuu U camopezynuposaHuu U
criocobcmeyrom  ro8biWeHU0  ahgpekmusHocmu  mpyda,  Y8ENUYEHUK  NpuerieqYeHus
pabomHukoge K OesmesnibHOCMU, opmuposaHurw bonbwel omeemcmeeHHocmu U
y008/1IeMEopeHUSs 0m 8bIMOMHAEMOU pabombl, a makxe rnomMozaarom KOMMAaHUsIM 6bKUMb 8
YCI108USIX 8bICOKOU KOHKYPEHUUU U MOBbILUEHUST CIOXHOCMU.

Cmambsi Ha npumepax oceewaem meopemuyeckyro 6a3y yka3aHHbIX Memodos, Kak
OHU pabomatrom, U Kakum 0bpa3om OHU Mo2ym b6bimb UCMOMb308aHb! 8 MAaKOM KOHMeKcme Kak
compydHU4Yecmeo 8 yHugepcumemax.

Knroyeebie csioga: camoopzaHu3ayusi, lean-meHedxmeHm, compyOHU4ecmso 8
yHU8epcumemax , npusnedyeHue, Memarno3HaHue.

Lipowsky Stefan. Adapting self-organisation methods from production industry’s
lean management to scientific collaboration at Universities.

Summary. Lean and agile methods of organising work are developed in the production
industry and improved in software development. These methods are based on self-organisation
and self-regulation and help to improve efficiency, and increase involvement, responsibility, fun
and satisfaction, and help companies to survive in faster competition while having raising
complexity. This article points out by some examples on what theories these methods are
based, how these methods work, and how they can be used in other contexts like collaboration
within Universities

Keywords: self-organisation, lean management, collaboration at Universities,
responsibility, involvement, meta-cognition
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[lepxaBHa MopcbKa akagemisi, M. XepcoH, YKpaiHa

AKICTb MOPCbKOI OCBITU Y BUMIPI ABTOHOMII BH3

Mpobnema AKOCTI BULLOI OCBITM CTana KYOBOK Y MOCNIAOBHO YXBaneHuX
AOKyMeHTax €BponencbKOro NpocTopy, novnHatoum 3 bonoHcbkoi geknapadii (1999 p.),
3aKiH4ytoun bByxapecTCcbkuM KOMIOHiKe «BuKOpuUCTaHHSA OCBITHBOrO noTeHuiany 3
HanOINbLIOK KOPUCTIO: KOHCOSigauia €BponencbKoro npocTopy BuLLol ocBiTuy» (2012
p.), i nocina mnary nosuuito y dopmynoBaHHi: «CnpusaHHa €BponencbLKoMy
cnisToBapucTBy B 3abe3neyveHHi SkocTi ocsiTu». [1, C.5]

Brnepwe HauioHanbHy cuctemy 3abesnevyeHHs SAKOCTi BULLOI OCBITM Byno
yHopmoBaHO 3akoHoMm YkpaiHu «[llpo ocsity» (2014 p.) Ha ocHOBi nobaxaHb i
pekoMeHauin €BponencbKoro npoctopy Buwol ocsitTn. Lnm gokymeHtom 6yno
nepeabavyeHo 3anpoBadXeHHs1 MNPUHUMNOBO HOBOI MOAENi SKOCTIi BWULWOI OCBITH,
CTBOPEHOI Ha OCHOBIi KOMMETEeHTHICHOro nigxogy, <€ka 6 mana BracTUBOCTI
BUMIipPIOBAHOCTI, NOPIBHSAHHOCTI, BipOrigHOCTI Ta KOHKYPEHTOCMPOMOXHOCTI.

BignosigHo po 3akoHy VYkpaiHum «[lpo Buwy ocsiTy» (2014) cepen iHWMX
KOHUEenTyanbHMX 3acag 3abesneyvyeHHs SAKOCTI BULLOT OCBITM 0ocobnuBe 3HA4YeHHs
HaneXxmnTb NOLMPEHHID aBTOHOMHOCTI i CAaMOBPSIAHOCTI Ha BH3 3 METO NEPeTBOPEHHS
IX 3 «peaKkTUBHO AilYMX Ha NPOAKTUBHI», TOOTO TakKi, WO He CTpaxalTbCHA CTaBUTU
nepen coboOw [OBroCTPOKOBI LiNi i peani3oByBaTuM BracHy cTpaTerito po3BUTKY, €
3auikaBfieHMMKN Y MakcuMarnbHi epeKTUBHOCTI i BigNOBiganbHMMK 3a pe3ynbTaTt nepes
crnoXuBavem OCBITHIX Nocnyr, nepes rpomMagoto i nepeq aepxasoto.[1, C.43]

AHani3 ocTtaHHiX gocnigakeHb i nybnikauii CBigYMTb NPO HasIBHICTb Pi3HUX TOYOK
30pY Y HayKOBLiB BiJHOCHO TPaKTyBaHHS BULLIE3ragaHMX NOHATb «AKICTb BULLOT OCBITUY i
«aBTOHOMHICTb BH3».
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