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Management	summary	
Introduction	and	problem	statement	
Organizations	that	have	the	ability	to	transfer	knowledge	effectively	from	one	unit	to	another	are	found	
to	be	more	productive	and	more	likely	to	survive	than	organizations	that	do	not	have	that	ability	(Argote	
et	al.,	2000).	However,	it	remains	difficult	for	companies	to	improve	knowledge	transfer.			

ASML,	 the	 largest	 supplier	 worldwide	 to	 the	 semiconductor	 industry,	 also	 faces	 the	 challenge	 of	
optimizing	 knowledge	 transfer.	 The	 team	 facing	 difficulties	 with	 knowledge	 transfer	 at	 ASML	 is	 a	
troubleshoot	team	in	a	test	department	working	in	a	24/7	shift-schedule,	consisting	of	five	shift	teams:	
“Test	 Troubleshoot	 5-shift”	 (TT5).	 ASML	 however	 has	 limited	 knowledge	 of	 the	 factors	 affecting	
knowledge	 transfer.	 This	 research	 explores	 the	 factors	 driving	 and	 hampering	 knowledge	 transfer	
between	shift	teams,	in	order	to	answer	the	following	main	research	question:		How	should	ASML	adapt	
its	organizational	and	work	processes	in	order	to	improve	knowledge	transfer	between	teams	that	work	
in	shifts?									

To	answer	 the	main	 research	question,	 the	 research	 is	divided	 into	 two	different	parts:	diagnosis	and	
solution	design.	The	diagnostic	phase	focuses	on	understanding	the	drivers	and	barriers	present	at	ASML	
and	the	current	 issues	with	knowledge	transfer.	The	solution	design	 focuses	on	 improving	the	current	
issues	and	developing	a	design.			

Theoretical	framework	
Knowledge	 transfer	 is	 referred	 to	 as	 “the	 process	 through	 which	 one	 unit	 (e.g.,	 individual,	 group,	
department,	and	division)	 is	affected	by	the	experience	of	another”	(Argote	&	Ingram,	2000,	p.151).	A	
theoretical	 framework	 is	 built	 consisting	 of	 nine	 expected	 drivers	 and	 barriers	 of	 knowledge	 transfer	
between	shift	teams.	These	drivers	and	barriers	are	divided	into	three	types	of	characteristics:		

- Knowledge	characteristics:	knowledge	tacitness	and	complexity;	
- Network	characteristics:	network	structure,	shared	vision,	tie	strength	and	trust;	
- Personal	characteristics:	motivation,	disseminative	capacity	and	absorptive	capacity.	

All	 nine	 factors	 are	 expected	 to	 influence	 knowledge	 transfer	 between	 shift	 teams.	 The	 drivers	 and	
barriers	 are	 linked	 to	 design	 parameters	 that	 can	 be	 influenced	 within	 the	 organization.	 The	 design	
parameters	 are	 the	 following:	 interaction	 mechanism,	 interaction	 frequency,	 interaction	 formality,	
interaction	time,	goal	level,	uniform	way	of	working,	network	stability	and	network	size.		

Methodology	
The	 research	 design	 is	 based	 on	 the	 regulative,	 empirical,	 and	 the	 reflective	 cycle	 of	 van	 Aken	 et	 al.	
(2007).	This	research	consists	of	two	main	phases:	diagnosis	and	solution	design.	During	the	diagnostic	
phase	 data	 is	 collected	 through	 semi-structured	 interviews	 and	 complemented	 by	 additional	 sources.	
The	interview	data	is	coded	using	a	predefined	set	of	codes	based	on	the	theoretical	framework.	On	top	
of	that,	additional	codes	are	created	through	open	coding	method.	For	the	solution	design,	brainstorms	
with	 the	 engineers	 are	 organized	 to	 collect	 data.	 Based	 on	 these	 results,	 three	 concept	 solutions	 are	
developed.	Next,	the	concept	solutions	are	evaluated	together	with	the	engineers	and	a	final	solution	is	
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chosen.	 After	 the	 selection	 of	 the	 final	 solution,	 detailing	 sessions	 with	 each	 shift	 team	 are	 held	 to	
finalize	the	solution	design.	

Results	diagnosis	
To	 answer	 the	 main	 research	 question,	 the	 current	 situation	 is	 thoroughly	 analyzed.	 During	 the	
diagnostic	phase	the	factors	driving	and	hampering	knowledge	transfer	between	the	shift	teams	of	TT5	
are	 researched.	 Empirical	 evidence	 for	 all	 nine	 factors,	 as	 proposed	 in	 the	 theoretical	 framework,	 is	
found:	 knowledge	 tacitness	 and	 complexity	 (knowledge	 characteristics),	 network	 structure,	 shared	
vision,	 tie	 strength,	 and	 trust	 (network	 characteristics),	 and	 motivation,	 disseminative	 capacity,	 and	
absorptive	 capacity	 (personal	 characteristics).	 On	 top	 of	 that,	 the	 theoretical	 framework	 is	 enhanced	
with	 three	 additional	 factors	 that	 were	 found	 during	 empirical	 research:	 knowledge	 transfer	
mechanisms,	 knowing	 what	 others	 know	 and	 knowledge	 transfer	 process.	 The	 empirical	 model	 is	
depicted	in	the	Figure	MS	1.	

	

Figure	MS	1:	Empirical	model	

Based	on	the	results	of	the	diagnosis,	the	design	parameters	are	adjusted.	The	initial	parameters	were	
the	following:	interaction	mechanism,	interaction	frequency,	interaction	formality,	interaction	time,	goal	
level,	 uniform	 way	 of	 working,	 network	 stability	 and	 network	 size.	 Three	 additional	 parameters	 are	
created:	knowledge	to	be	transferred,	who	knows	what	and	effort	to	transfer	knowledge.		

After	evaluating	the	empirical	model	with	the	manager	and	a	team	leader	of	the	test	department,	 it	 is	
confirmed	that	the	main	issues	are	caused	by	the	following	factors:	knowledge	tacitness,	shared	vision,	
tie	 strength,	 trust,	 motivation,	 knowledge	 transfer	 mechanisms,	 knowing	 what	 others	 know	 and	 a	
process	for	knowledge	transfer.		

Results	solution	design	
Together	with	management	the	decision	is	made	to	focus	the	solution	design	on	developing	agreements	
with	 the	 engineers	 on	 what	 knowledge	 they	 should	 transfer	 and	 how	 they	 should	 transfer	 that	
knowledge	to	each	other.	The	final	solution	design	and	agreement	is	for	the	TT5	engineers	to	transfer	all	

Experience	
team	A

Experience	
team	B

Performance	
team	B

Performance	
team	A

4

3

2

1

- Knowledge	characteristics:
- Tacitness
- Complexity

- Network	characteristics:
- Network	structure
- Shared	vision
- Tie	strength
- Trust

- Personal	characteristics
- Motivation
- Disseminative	 capacity
- Absorptive	 capacity

- Knowledge	 transfer	mechanisms
- Knowing	what	others	know
- Process	for	knowledge	 transfer

Knowledge	 transfer:	2	&	3
Knowledge	 creation:	1	&	4



	

	
	

iv	

new	 knowledge	 on	 disturbances	 at	 the	 system	 (DN’s),	 tools,	 software	 and	 hardware,	 which	 will	
positively	affect	their	performance	and	troubleshooting	skills.	The	engineers	will	be	using	three	different	
mechanisms	 to	 transfer	 this	 knowledge:	 an	online	 knowledge-sharing	 tool,	 the	 shift	 transfer,	 and	TT5	
meetings.	The	final	solution	design	is	depicted	in	Figure	MS	2.	

	
Figure	MS	2:	Solution	design	

The	solution	design	solves	the	problems	that	ASML	was	facing	in	several	ways.	With	the	solution	design,	
the	 online	 knowledge-sharing	 tool	 will	 provide	 the	 engineers	 with	 a	 good	 overview	 of	 what	 their	
colleagues	know.	The	engineers	will	still	have	the	shift	transfer,	as	this	is	the	best	mechanism	to	transfer	
issues	from	the	outgoing	shift	to	the	incoming	shift.	The	knowledge	sharing	meetings	are	chosen	for	the	
engineers	 to	 get	 to	 know	each	other	better	 and	build	 a	 trustful	 relationship.	With	 that,	 they	are	also	
expected	 to	be	more	motivated	 to	help	 each	other.	 They	have	more	 time	 to	 transfer	 knowledge	and	
therefore	 the	 transfer	 of	 tacit	 knowledge	 is	 facilitated.	 The	 uniform	 way	 of	 working	 will	 lead	 to	 an	
increased	shared	vision	and	will	diminish	reinvention	of	the	wheel	and	redoing	work	of	previous	shifts.		
The	impact	model	of	the	final	solution	design	is	depicted	in	Figure	MS	3.		

	

Figure	MS	3:	Impact	model	of	final	solution	design	

Theoretical	implications	
The	 theoretical	 contributions	of	 this	 research	are	 twofold.	First	of	all,	a	 theoretical	 framework	 for	 the	
drivers	and	barriers	of	knowledge	transfer	between	shift	 teams	 is	built,	confirmed	and	enhanced.	The	
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research	provides	empirical	evidence	for	the	nine	proposed	barriers	and	drivers	of	knowledge	transfer:	
knowledge	 tacitness	 and	 complexity	 (knowledge	 characteristics),	 network	 structure,	 shared	 vision,	 tie	
strength,	trust	(network	characteristics),	and	motivation,	disseminative	capacity	and	absorptive	capacity	
(personal	characteristics).	On	top	of	that,	the	theoretical	 framework	 is	enhanced	with	three	additional	
factors	 that	 were	 found	 during	 empirical	 research:	 knowledge	 transfer	 mechanisms,	 knowing	 what	
others	know	and	knowledge	transfer	process.		

Secondly,	it	sheds	new	empirical	light	on	overcoming	the	barriers	of	knowledge	transfer	in	a	shift	work	
environment.	 The	 research	 not	 only	 presents	 the	 factors	 that	 influence	 knowledge	 transfer,	 but	 also	
provides	a	solution	design.	The	recommendations	are	created	together	with	the	engineers,	providing	a	
supported	solution.		

Practical	implications	
In	order	to	implement	the	final	solution	design,	several	steps	should	be	executed.	The	first	step	for	the	
manager	of	the	test	department	and	the	involved	team	leaders	is	to	inform	the	rest	of	the	team	leaders	
and	 the	 TT5	 engineers	 on	 the	 solution	 design	 and	 the	 new	 agreements	 for	 knowledge	 transfer.	 The	
second	step	for	the	engineers	is	to	fill	out	the	OneNote	file	as	far	as	possible,	such	that	there	is	a	basic	
OneNote	file	to	start	with.	The	third	step	after	is	to	do	a	pilot	to	test	the	solution	design.	The	fourth	step	
is	to	evaluate	the	pilot	after	the	pilot	is	finished	and	to	adjust	the	final	solution	design.	The	final	step	is	
to	implement	the	adjusted	solution	design.		

On	 top	 of	 practical	 implications	 concerning	 the	 solution	 design,	 two	 additional	 recommendations	 are	
developed.	 First	 of	 all,	 it	 is	 recommended	 to	 create	 a	 shared	 vision.	 This	 can	be	done	by	 focusing	on	
following	the	same	way	of	working	in	the	different	teams	and	competences,	and	by	having	a	team	goal	
and	 an	 approach	 to	 it.	 The	 next	 recommendation	 is	 the	 use	 of	 temporary	 personnel	 movement.	
Temporary	 personnel	 movement	 is	 suggested	 to	 improve	 relationships	 between	 the	 different	 shift	
teams	and	facilitate	the	transfer	of	tacit	knowledge.		

Limitations	and	future	research	
The	 generalizability	 of	 the	 research	 is	 debatable.	 Even	 though	 the	 factors	 that	 drive	 and	 hamper	
knowledge	transfer	between	shift	teams	are	in	line	with	the	findings	of	the	theoretical	framework,	it	is	
not	claimed	 that	 the	 findings	are	 representative	and	generalizable	 to	all	 shift	environments.	Only	one	
department	 working	 in	 a	 5-shift	 schedule	 within	 a	 single	 organization	 is	 researched.	However,	 since	
other	departments	within	ASML	mentioned	similar	issues,	the	results	can	be	generalized	within	ASML.		

Secondly,	on	top	of	 the	twelve	 factors	affecting	knowledge	transfer	 there	could	be	more	explanations	
why	people	do	not	 transfer	knowledge.	For	example,	during	 the	research	a	 reorganization	took	place.	
This	could	have	 led	to	people	being	scared	 losing	their	 jobs	and	caused	them	to	be	protective	of	their	
own	knowledge.	Another	 factor	 that	 could	have	an	 influence	on	knowledge	 transfer	 that	 is	not	 taken	
into	 account	 is	 the	 culture	 within	 ASML.	 Therefore	 it	 could	 be	 that	 the	 culture	 within	 the	 company	
causes	 competition	between	 teams	and	 individuals,	but	 this	 is	 also	not	 taken	 into	account	during	 the	
research	and	could	be	researched	in	the	future.		
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1. Introduction	
The	 topic	 of	 organizational	 learning	 has	 received	 a	 lot	 of	 attention	 since	 the	 1990’s	 (Argote,	 2013;	
Argote	 &	 Miron-Spektor,	 2011).	 During	 the	 first	 years	 researchers	 focused	 on	 understanding	 and	
defining	 the	 concept	 of	 organizational	 learning.	 Organizational	 learning	 is	 defined	 as	 a	 change	 in	 the	
organization’s	knowledge	that	occurs	as	the	organization	acquires	experience	(Argote	&	Miron-Spektor,	
2011).		

During	 the	 past	 years	 research	 shifted	 towards	 explaining	 variations	 in	 the	 rates	 at	which	 companies	
learn	from	experience	(Argote,	2013;	Argote	&	Epple,	1990;	Reagans	et	al.,	2005).	One	explanation	for	
these	variations	is	the	ability	of	an	organization	to	benefit	from	the	potentially	valuable	knowledge.	This	
ability	is	depending	on	the	effectiveness	of	for	example	knowledge	transfer.	Organizations	that	have	the	
ability	 to	 transfer	 knowledge	 effectively	 from	 one	 unit	 to	 another	 are	 found	 to	 be	more	 productive,	
more	innovative	and	more	likely	to	survive	than	organizations	that	do	not	have	that	ability	(Argote	et	al.,	
2000).		

It	remains	however	difficult	to	learn	from	the	experience	of	others,	especially	if	the	teams	are	working	in	
shifts.	Working	in	shifts	is	an	employment	practice	designed	to	ensure	continuity	in	a	company	24/7.	In	
shift	work,	 a	 day	 is	 typically	 divided	 into	 different	 shifts,	which	 are	 set	 periods	 of	 time,	 during	which	
different	 employees	 perform	 their	 job.	 Each	 shift	 is	 distinct	 from	 the	 other	 and	 experiences	 its	 own	
issues.	 It	 therefore	 provides	 individuals	 with	 an	 ideal	 opportunity	 to	 exploit	 knowledge	 generated	
through	 experience	 of	 their	 colleagues	 (Argote,	 2013;	 Bosua	 &	 Venkitachalam,	 2015).	 However,	
knowledge	is	difficult	to	transfer	to	other	shifts	because	the	only	moment	shift	workers	meet	with	their	
colleagues	 is	during	 the	change	of	shift,	also	 referred	to	as	 the	 ‘handoff’	or	 ‘shift	 transfer’.	Moreover,	
the	outgoing	shift	is	tired	and	wants	to	go	home,	which	could	result	in	forgetting	to	tell	something	in	the	
limited	available	time.		

There	are	nonetheless	more	barriers	as	well	as	drivers	to	knowledge	transfer	between	teams	that	work	
in	shifts.	The	objectives	of	this	research	are	to	discover	these	drivers	and	barriers	of	knowledge	transfer	
between	teams	that	work	in	shifts	and	to	develop	a	solution	design	that	focuses	on	the	main	issues	with	
knowledge	 transfer	 at	 the	moment.	 This	 chapter	 starts	 with	 a	 description	 of	 the	 business	 context	 in	
paragraph	 1.1,	 after	which	 the	 scope	 of	 this	 research	 and	 the	 problem	 are	 defined	 in	 paragraph	 1.2.	
Based	on	the	scope	and	the	problem	definition,	the	research	objectives	and	the	research	questions	are	
developed	and	these	will	be	discussed	in	paragraph	1.3.	In	the	final	paragraph	1.4	the	outline	of	the	rest	
of	the	thesis	is	provided.	

1.1	Business	Context	
In	 this	 paragraph	 the	 business	 context,	 also	 referred	 to	 as	 research	 context,	 is	 described	 in	 order	 to	
provide	 insight	 in	 the	 research	 setting,	 the	 background	 of	 the	 company	 and	 the	 importance	 of	
knowledge	transfer	in	the	business	context.	First	of	all,	a	description	of	the	company,	ASML,	is	provided.	
Secondly,	a	description	of	the	test	department	is	given.	Finally,	a	detailed	description	of	the	researched	
team	is	provided.	
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1.1.1	ASML:	the	largest	supplier	of	lithography	machines	worldwide	
ASML	is	a	Dutch	high-tech	company	that	was	founded	in	1984.	The	corporate	headquarter	is	located	in	
Veldhoven,	the	Netherlands.	ASML	manufactures	lithography	machines	for	the	production	of	integrated	
circuits,	also	called	chips,	and	is	currently	the	largest	supplier	in	the	world.	To	be	able	to	maintain	this	
position	 it	 is	 important	 for	ASML	 to	 keep	 innovating.	Hence,	 learning	 from	other	people’s	 experience	
and	knowledge	transfer	has	become	increasingly	important	in	the	organization.		

ASML	 has	 different	 factories	 that	 are	 located	 all	 over	 the	 world.	 Two	 of	 the	 factories	 are	 located	 in	
Veldhoven:	 the	TWINSCAN	 factory	 (TF)	 and	 the	Extreme	Ultraviolet	 factory	 (EF).	 TF	produces	both	XT	
and	NXT	systems	that	use	an	argon	fluoride	laser	and	EF	produces	the	Extreme	Ultraviolet	systems.	This	
research	 is	 conducted	 in	 a	 support	 team	working	 for	 the	 Test	 department	 of	 TF	 Delivery	 Operations	
(DO).	The	department	is	discussed	in	the	next	section.	

1.1.2	The	test	department:	Testing	the	machines	before	shipping	them	to	the	customer	
Multiple	teams	are	responsible	for	the	testing	of	the	lithography	systems.	The	testing	of	the	lithography	
systems	 takes	 place	 before	 the	 system	 is	 being	 shipped	 to	 the	 customer.	 The	 test	 department	 is	
responsible	for	diminishing	errors	and	failures	and	increasing	the	maturity	of	the	lithography	systems.	In	
order	 to	 do	 so,	 two	 teams	 work	 closely	 together.	 Therefore	 teams	 communicate	 often	 and	 transfer	
knowledge	to	each	other.	These	two	teams	are	the	following:	Test	operators	(OPTE)	and	direct	support:	
Test	 Troubleshoot	 5-shift	 (TT5).	 The	 next	 escalation	 line	 after	 direct	 support	 is	 the	 1st	 line	 support	
department	 of	 Delivery	 Operations	 (DO):	 Volume	 and	 Install	 support	 (VIS).	 In	 DO	 the	 lithography	
systems	 are	 tested,	 disassembled	 and	 packed	 to	 ship	 them	 to	 the	 customer.	 The	 final	 escalation	 line	
after	VIS	is	2nd	line	support	of	the	entire	TWINSCAN	Factory:	Production	engineering	and	development.	
They	are	linked	through	escalation	lines	and	this	is	depicted	in	Figure	1.	The	teams	of	OPTE,	TT5	and	VIS	
are	discussed	elaborately	in	the	next	sections.		

	

Figure	1:	Escalation	lines	of	the	TWINSCAN	Factory	

The	first	team	in	the	escalation	line	is	the	team	of	test	operators	(OPTE).	OPTE	performs	tests	sequences	
on	the	lithography	systems	to	check	if	a	system	is	ready	to	be	shipped	to	the	client.	OPTE	works	in	shifts	
providing	 coverage	 24/7.	 OPTE	 is	 ought	 to	 be	 a	 generalist	 and	 to	 understand	 the	 basics	 of	 every	
competence.	When	an	error	or	failure	at	the	lithography	system	occurs,	a	Disturbance	Notification	(DN)	
is	created	and	OPTE	will	try	to	solve	it.	 If	no	solution	is	found	in	one	of	the	problem	solving	databases	
and	OPTE	is	not	able	to	solve	it	within	half	an	hour,	the	issue	is	discussed	with	or	escalated	to	TT5.		

The	second	team	is	the	direct	support	line:	the	Test	Troubleshoot	5-shift	team	(TT5).	TT5	is	part	of	the	
OPTE	team,	covering	the	same	shifts,	and	serves	as	the	direct	support	layer	for	Test.	TT5	has	arisen	as	a	
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pilot	team	in	August	2015	to	increase	24/7	performance	by	creating	troubleshoot	capacity	to	fill	the	gap	
of	 1st	 line	 support	 (VIS)’	 absence	 during	 the	 night	 and	 weekend,	 which	 will	 be	 further	 explained	 in	
paragraph	 1.1.3.	 TT5	 engineers	 are	 so-called	 specialist-generalists:	 the	 total	 of	 seven	 different	
competences	are	divided	over	three	engineers	per	team	such	that	they	can	provide	full-time	support	for	
every	competence.	Since	the	three	engineers	in	a	TT5	shift	team	have	different	responsibilities	and	are	
specialized	 in	 different	 competences,	 they	 can	 only	 exchange	 knowledge	with	 the	 engineers	 in	 other	
shift	teams	having	the	same	competences.	This	means	that	knowledge	transfer	between	the	engineers	
can	only	occur	across	shift	 teams.	Hence,	communication	and	knowledge	transfer	with	the	other	shift	
teams	is	important.	After	a	DN	is	escalated	to	TT5,	they	try	to	solve	it.	When	TT5	is	not	able	to	solve	it	
within	four	hours,	it	is	escalated	to	VIS.	

The	third	team	is	VIS.	VIS	is	the	first	line	support	for	the	factory	and	for	the	installation	in	the	field.	VIS	
does	not	work	in	24/7	shifts	like	OPTE	and	TT5,	but	VIS	provides	support	between	7.00	and	23.00	during	
the	week	and	between	7.00	and	15.00	during	the	weekends.	Their	shift	schedule	is	set	up	especially	to	
enhance	 knowledge	 transfer.	 During	 each	 shift,	 three	 out	 of	 four	 teams	 are	 present	 and	 special	
competences	meetings	and	issue	discussions	are	organized	during	their	shifts.	VIS	consists	of	generalist-
specialists:	 each	 VIS	 engineer	 focuses	 on	 only	 one	 competence	 and	 has	 a	 lot	 of	 knowledge	 in	 that	
specific	competence.	 If	VIS	cannot	solve	the	 issue	within	eight	hours,	the	next	support	 line,	the	fourth	
team:	second	line	support,	is	contacted.	The	issue	is	handed	over	to	the	right	department	by	Second	line	
support,	which	is	either	development	(DE)	or	production	engineering	(PE),	and	a	solution	is	searched	for	
as	 long	 as	 it	 takes.	 DE	 and	 PE	 are	 specialists	 and	 they	 have	 the	 knowledge	 of	 a	 small	 part	 within	 a	
competence.		

1.1.3	Direct	support	line:	TT5	
The	 research	 focuses	 on	 the	 direct	 support	 line:	 TT5,	 because	 knowledge	 transfer	 between	 the	 shift	
teams	is	difficult	to	achieve	since	they	hardly	see	their	colleagues.	TT5	consists	of	fifteen	engineers	who	
are	divided	over	five	shift	teams	together	with	OPTE,	thus	three	TT5	engineers	per	shift	team.	Each	OPTE	
team	has	a	senior-,	progress-	and	people	team	lead.		

Each	shift	 team	consists	of	 three	engineers	with	distinct	 responsibilities	and	knowledge.	The	 technical	
expertise	 required	 for	 the	 complex	ASML	 lithography	 systems	 is	divided	over	 seven	knowledge	areas,	
and	 these	 are	 referred	 to	 as	 competences.	 The	 seven	 competences	 are:	Measurement	 (ME),	 System	
qualification	 (SQ),	 Wafer	 stage/wafer	 handler	 (WS/WH),	 Reticle	 stage/reticle	 handler	 (RS/RH),	
Illumination	 (ILL),	 Contamination	 and	 temperature	 (CT),	 and	 Electrical/Software	 (EL/SW).	 The	
competences	division	per	TT5	shift	team	is	illustrated	in	Table	1.		

Table	1:	Competences	per	shift	team	

TT5	 Competences	

Engineer	1	 ME	&	SQ	
Engineer	2	 WS/WH	&	RS/RH	
Engineer	3	 ILL	&	CT	&	EL/SW	
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TT5	works	 in	 the	 so-called	 “5-shift	 schedule”,	which	 is	 the	 same	 as	OPTE’s	 shift	 schedule.	 The	 5-shift	
schedule	 is	 set	 up	 such	 that	 there	 are	 five	 teams	working	 in	 a	 shift	 schedule,	 and	 their	 shifts	 rotate	
forward	every	two	days.	The	engineers	work	six	shifts	successively	and	subsequently	have	four	days	of	
weekend.	 In	Table	2	 the	 schedule	 is	presented.	 The	 italic	 shifts	 are	 the	 shifts	where	VIS	 is	present	as	
well,	which	are	referred	to	as	supported	shifts.	The	underlined	shifts	are	the	shifts	where	VIS	is	absent,	
the	so-called	unsupported	shifts.	During	these	shifts	the	team	of	TT5	is	the	only	team	to	provide	support	
for	the	factory.	At	the	end	of	each	shift,	half	an	hour	is	designated	for	shift	transfer.	
	
Table	2:	Current	shift	schedule	of	TT5	shift	teams	with	the	working	hours	per	shift	

	 Team	1	 Team	2	 Team	3	 Team	4	 Team	5	
Monday	 6.30-15.00	 -	 -	 22.30-07.00	 14.30-23.00	
Tuesday	 6.30-15.00	 -	 -	 22.30-07.00	 14.30-23.00	
Wednesday	 14.30-23.00	 6.30-15.00	 -	 -	 22.30-07.00	
Thursday	 14.30-23.00	 6.30-15.00	 -	 -	 22.30-07.00	
Friday	 22.30-07.00	 14.30-23.00	 6.30-15.00	 -	 -	
Saturday	 22.30-07.00	 14.30-23.00	 6.30-15.00	 -	 -	
Sunday	 -	 22.30-07.00	 14.30-23.00	 6.30-15.00	 -	
Monday	 -	 22.30-07.00	 14.30-23.00	 6.30-15.00	 -	
Tuesday	 -	 -	 22.30-07.00	 14.30-23.00	 6.30-15.00	
Wednesday	 -	 -	 22.30-07.00	 14.30-23.00	 6.30-15.00	
	
As	 stated	 before,	 knowledge	 transfer	 between	 the	 shift	 teams	 is	 very	 important	 since	 every	 TT5	
engineer	in	a	shift	team	has	knowledge	of	different	competences.	For	example,	in	shift	team	one	a	TT5	
engineer	has	knowledge	of	the	competences	ME	and	SQ,	but	the	other	two	TT5	engineers	 in	his	team	
have	knowledge	of	 the	remaining	 five	competences.	Therefore,	 to	be	able	 to	discuss	TT5	 issues	of	his	
competence,	he	or	 she	needs	 to	 contact	 the	TT5	engineer	with	 the	 same	competences	 in	 shift	 teams	
two,	 three,	 four	 or	 five.	 The	 importance	 of	 knowledge	 transfer	 in	 TT5	 is	 clear.	 However,	 there	 are	
several	issues	with	transferring	knowledge	between	the	shift	teams	and	these	are	discussed	in	the	next	
paragraph.	

1.2	Problem	definition	
To	analyze	and	diagnose	the	main	problem	at	ASML,	several	meetings	with	engineers	and	managers	of	
the	 different	 teams	 are	 attended,	 discussions	 with	 engineers	 are	 held,	 and	 a	 shift	 including	 shift	
transfers	 is	observed.	 It	 is	confirmed	by	several	people	that	knowledge	transfer	between	the	different	
teams,	VIS,	TT5	and	OPTE,	occurs	often	because	shifts	overlap.	By	working	closely	together	with	VIS,	the	
TT5	engineers	learn	and	acquire	knowledge	from	VIS	throughout	the	day.	This	knowledge	is	transferred	
in	a	 similar	way	 from	TT5	 to	OPTE.	However,	 the	problem	 is	 that	hardly	any	knowledge	 is	 transferred	
between	the	five	shift	teams	of	TT5.	The	manager	of	the	test	department	mentioned	this	and	it	is	their	
desire	to	improve	this.	They	want	to	improve	this	because	it	is	important	that	knowledge	is	transferred	
between	 the	 engineers	 in	 shift	 teams	 to	 stay	 up-to-date	 with	 the	 latest	 developments	 and	 with	 the	
experiences	of	their	colleagues	in	other	shift	teams.	According	to	the	engineers,	new	errors	and	failures	
at	the	lithography	systems	arise	every	day	and,	as	mentioned	before,	this	knowledge	transfer	across	the	
five-shift	team	is	the	main	reason	for	the	implementation	of	the	TT5	team.	
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ASML	 believes	 that	 the	 lack	 of	 knowledge	 transfer	 is	 predominately	 caused	 by	 the	 shift	 schedule,	 as	
depicted	in	Figure	2.	Due	to	the	schedule,	meetings	are	difficult	to	plan	and	it	takes	the	engineers	a	lot	
of	effort	to	transfer	knowledge	to	the	other	shift	teams	because	they	hardly	meet.	However,	apart	from	
the	 shift	 schedule	 they	 do	 not	 know	 what	 other	 causes	 could	 exist	 or	 how	 to	 improve	 the	 current	
situation.	Hence,	the	following	problem	statement	is	defined:	

“There	 is	 a	 lack	 of	 knowledge	 transfer	 between	 teams	 that	work	 in	 shifts	 and	ASML	does	 not	
know	how	to	improve	this.”	

The	main	problem,	‘lack	of	knowledge	transfer’,	is	illustrated	in	Figure	2	in	blue.	ASML	is	well	aware	of	
the	effects	of	the	 lack	of	knowledge	transfer	between	the	shift	 teams,	which	are	depicted	 in	Figure	2.	
During	 meetings	 mostly	 the	 effects	 were	 highlighted.	 Two	 examples	 are	 mentioned	 during	 these	
meetings.	The	first	one	is	the	following:	“the	engineers	redo	the	work	of	the	previous	shifts	after	a	shift	
transfer”,	 which	 refers	 to	 the	 first	 effect	 in	 Figure	 2.	This	 causes	 unnecessary	 system	 downtime.	 The	
second	 example	 is	 the	 following:	 “The	 wheel	 is	 reinvented	 because	 solutions	 are	 not	 shared”,	which	
refers	 to	 the	 second	 effect	 in	 Figure	 2.	 An	 engineer	 found	 a	 solution	 for	 an	 issue	 at	 the	 lithography	
system,	 but	 did	 not	 share	 this	with	 the	 other	 shift	 teams.	 Another	 shift	 team	 encountered	 the	 same	
issue,	but	since	the	solution	was	not	shared,	he	or	she	had	to	troubleshoot	and	find	the	solution	himself.	
This	results	in	unnecessary	downtime	of	the	system.	Hence,	the	lack	of	knowledge	transfer	also	directly	
leads	to	unnecessary	system	downtime.	In	Figure	2	the	possible	causes,	the	mentioned	problem	and	the	
effects	are	summarized	and	depicted	in	a	preliminary	cause	and	effect	diagram.		

	

Figure	2:	Preliminary	cause	and	effect	diagram	

Overall,	 the	 main	 problem	 is	 that	 ASML	 is	 not	 aware	 of	 the	 exact	 causes	 of	 the	 lack	 of	 knowledge	
transfer	 and	 they	 do	 not	 know	 how	 knowledge	 transfer	 between	 shift	 teams	 can	 be	 improved.	 The	
effect	of	 the	 lack	of	knowledge	 transfer	 is	clear	 to	 them:	 system	downtime.	The	problem	definition	 is	
used	to	define	the	research	objectives	and	the	research	questions.		

1.3	Research	objectives	and	research	questions	
To	 be	 able	 to	 formulate	 the	 research	 questions,	 two	 objectives	 for	 this	 research	 are	 stated.	 The	 first	
objective	 is	 to	understand	the	main	mechanisms	and	factors	driving	or	hampering	knowledge	transfer	
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between	 the	 teams	of	 TT5	 (i.e.	 diagnosis).	 The	 second	objective	 is	 to	 come	up	with	 a	 solution	 to	 the	
problem	 and	 to	 provide	 recommendations	 to	 improve	 organizational	 practices	 at	 ASML	 (i.e.	 solution	
design).	Based	on	these	research	objectives,	the	scope	and	the	problem	statement,	the	following	main	
research	question	is	formulated:	

	“How	should	ASML	adapt	its	organizational	and	work	processes	in	order	to	improve	knowledge	
transfer	between	teams	that	work	in	shifts?”									

To	be	able	to	completely	and	thoroughly	answer	the	main	research	question,	the	research	is	divided	into	
two	 parts,	 in	 line	with	 the	 two	 objectives	 of	 the	 research:	 (1)	 diagnosis	 and	 (2)	 solution	 design.	 The	
diagnosis	consists	of	a	literature	study	and	empirical	research.	Four	sub-research	questions	were	set	up	
in	 order	 to	 answer	 the	main	 research	 question.	 Three	 sub-research	 questions	 (1.1,	 1.2,	 and	 1.3)	 are	
focused	on	the	diagnosis	and	one	sub-research	question	(2)	is	focused	on	the	solution	design.	The	sub-
research	questions	are	discussed	in	the	next	sections.	

The	 first	 research	 question	 of	 the	 diagnosis,	 1.1,	 focuses	 on	 understanding	 the	 main	 concepts:	
organizational	learning	and	knowledge	transfer.	The	mechanisms	related	to	the	concepts	are	described	
and	 also	 the	 challenges	 are	 discussed.	 The	 answer	 to	 sub-research	 question	 1.1	 results	 in	 a	 detailed	
description	of	organizational	 learning	and	knowledge	transfer,	 the	 link	between	the	two	concepts	and	
the	mechanisms.	 The	 second	 part	 of	 question	 1.1	 is	 focused	 on	 understanding	what	 the	 drivers	 and	
barriers	of	knowledge	 transfer	between	shift	 teams	are.	This	 results	 in	an	overview	of	 the	key	drivers	
and	 barriers	 in	 a	 conceptual	 framework.	 The	 first	 two	 questions	 are	 answered	 through	 an	 extensive	
literature	study.	The	first	and	second	research	questions	are	the	following:	

Sub-research	question	1.1,	diagnosis:	“What	is	described	in	literature	about	organizational	learning	and	
knowledge	 transfer	 and	 what	 are	 the	 key	 drivers	 and	 barriers	 of	 knowledge	 transfer	 between	 shift	
teams?”	

The	next	 sub-research	question	 is	 focused	on	developing	design	parameters	 linked	 to	 the	drivers	and	
barriers	that	are	the	result	of	sub-research	question	1.1.	These	drivers	and	barriers	are	linked	to	design	
parameters,	which	are	context	specific	aspects	that	can	be	influenced.	The	design	parameters	are	used	
as	 input	 to	 create	a	 solution	design.	 This	question	will	 be	answered	by	doing	a	 literature	 review.	The	
sub-research	question	is	the	following:	

Sub-research	question	1.2,	diagnosis:	“What	are	the	design	parameters	for	the	key	drivers	and	barriers	
of	knowledge	transfer	that	can	be	used	to	create	a	solution	design	for	ASML?”	

Sub-research	 question	 1.3,	 the	 last	 research	 question	 of	 the	 diagnosis,	 is	 aimed	 at	 analyzing	 and	
understanding	the	current	situation	at	ASML	through	empirical	 research.	Knowledge	transfer	between	
shift	 teams	 is	 analyzed	 and	 the	 main	 drivers	 and	 barriers	 affecting	 knowledge	 transfer	 at	 ASML	 are	
identified.	The	results	from	sub-research	question	1.1	are	used	to	determine	which	drivers	and	barriers	
are	present	 and	 affecting	 knowledge	 transfer.	 The	design	parameters,	 as	 found	when	answering	 sub-
research	 question	 1.2,	 are	 adjusted	 to	 the	 present	 drivers	 and	 barriers	 at	 ASML.	 This	 results	 in	 an	
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empirical	research	model	and	a	list	of	design	parameters	that	can	be	used	for	the	solution	design.	Sub-
research	question	1.3	can	be	stated	as	follows:	

Sub-research	question	1.3,	diagnosis:	“Which	drivers	and	barriers	as	found	in	literature	affect	knowledge	
transfer	between	shift	teams	at	ASML	and	what	are	the	related	design	parameters?”	

Sub-research	question	2,	the	research	question	of	the	solution	design,	focuses	on	developing	a	suitable	
solution	 for	 ASML.	 Based	 on	 the	 outcomes	 of	 research	 question	 1.3,	 a	 suitable	 solution	 is	 developed	
improving	the	main	barrier(s)	affecting	knowledge	transfer	at	ASML.	Therefore,	sub-research	question	2	
is	the	following:	

Sub-research	question	2,	solution	design:	“Which	design	parameters	can	be	 influenced	and	what	 is	an	
appropriate	 solution	 design	 for	 ASML	 that	 would	 improve	 the	 main	 barrier(s)	 responsible	 for	 the	
insufficient	level	of	knowledge	transfer?”	

With	the	answers	to	these	four	sub-research	questions,	the	main	research	question	can	be	answered	in	
a	complete	and	thorough	way.	The	link	between	the	research	questions	and	the	structure	of	the	thesis	is	
discussed	in	the	next	paragraph.		

1.4	Thesis	outline	
This	paragraph	describes	the	thesis	outline.	The	remainder	of	the	thesis	is	structured	as	follows.	It	starts	
with	 the	 Diagnosis,	 which	 is	 divided	 into	 a	 literature	 study	 and	 empirical	 research.	 In	 Chapter	 2	
Theoretical	Framework	the	theoretical	background	is	provided	based	on	an	in-depth	literature	study.	In	
this	 chapter	 sub-research	 questions	 1.1	 and	 1.2	 are	 answered.	Chapter	 3	Methodology	 describes	 the	
methodology	 that	 is	 used	 for	 the	 diagnosis	 and	 the	 solution	 design.	 The	 empirical	 results	 of	 the	
diagnosis	of	the	current	situation	and	the	bottlenecks	at	ASML	are	discussed	in	the	first	part	of	Chapter	
4.1	 Results	 -	 Diagnosis.	 Research	 question	 1.3	 is	 answered	 in	 this	 part.	 Based	 on	 the	 results	 of	 the	
diagnosis,	a	solution	design	is	developed	and	the	results	are	discussed	in	the	second	part	of	Chapter	4.2	
Results	 -	 Solution	 design.	 The	 answer	 to	 research	 question	 2	 is	 presented	 in	 this	 paragraph.	 The	 last	
chapter,	 Chapter	 5	 Conclusions	 and	 Discussion,	 presents	 the	 conclusions	 and	 an	 answer	 of	 the	main	
research	 question,	 theoretical	 and	 practical	 implications	 and	 the	 limitations	 of	 the	 research	 together	
with	future	research	suggestions.	The	structure	of	the	thesis	together	with	the	research	questions	and	
chapters	is	illustrated	in	Figure	3.	

	

Figure	3:	Thesis	outline	
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2. Theoretical	Framework	
This	chapter	provides	the	theoretical	findings	with	respect	to	the	context	and	problem	of	the	research.	
The	 search	 approach	 for	 the	 theoretical	 framework	 is	 described	 in	 detail	 in	 Appendix	 A.	 The	 chapter	
starts	with	paragraph	2.1,	which	provides	an	introduction	of	the	main	concept:	organizational	learning.	
This	 subject	 is	 incorporated	 into	 this	 thesis	 as	 it	 gives	 insight	 on	 learning	 and	 how	 it	 occurs	 in	 an	
organization.	 In	 paragraph	 2.2	 knowledge	 transfer	 is	 discussed	 and	 knowledge	 transfer	 between	 shift	
teams	 is	 described.	 Paragraph	 2.3	 describes	 the	 expected	 drivers	 and	 barriers	 of	 knowledge	 transfer	
between	shift	teams.	The	most	important	drivers	and	barriers	are	summarized	in	tables	and	depicted	in	
a	conceptual	model.	The	main	drivers	and	barriers	are	linked	to	influential	design	parameters,	which	are	
discussed	in	the	last	paragraph,	paragraph	2.4.		

2.1	Organizational	learning	
There	 are	 several	 definitions	 of	 organizational	 learning,	 but	 the	 most	 common	 definition	 is	 that	
organizational	 learning	 is	 a	 change	 in	 the	 performance	 that	 occurs	 as	 the	 organization	 acquires	
experience	 (Argote,	 2013;	 Argote	 &	 Miron-Spektor,	 2011).	 In	 Figure	 4	 the	 theoretical	 framework	 of	
organizational	 learning	 is	 depicted.	 This	 framework	 is	 set	 up	 by	 Argote	 and	Miron-Spektor	 (2011)	 to	
analyze	organizational	learning.	

	

Figure	4:	Theoretical	Framework	organizational	learning	(Argote	&	Miron-Spektor,	2011)	

An	 ongoing	 cycle	 occurs	 in	 which	 experience	 is	 converted	 into	 knowledge	 through	 organizational	
learning	 processes	 (Argote,	 2013;	 Argote	 &	 Miron-Spektor,	 2011).	 Knowledge	 is	 created	 by	 the	
interaction	of	 task	performance	experience	within	 the	active	context	of	an	organization.	Experience	 is	
acquired	as	the	members	of	an	organization	perform	tasks	using	the	tools	within	an	organization.	The	
cumulative	number	of	task	performances	is	typically	used	as	the	measure	of	organizational	experience	
(Argote,	2013).	For	example,	in	the	business	context	of	this	research,	the	cumulative	number	of	XT	and	
NXT	lithography	systems	produced	would	be	a	basic	measure	of	the	organization’s	experience.		

Organizational	learning	occurs	in	a	context.	This	context	includes	the	external	environmental	context	in	
which	 the	 organization	 is	 embedded	 and	 the	 organizational	 context.	 The	 environmental	 context	
contains	 elements	 outside	 the	 organization,	 for	 example:	 competitors,	 clients,	 institutions	 and	
regulators.	 The	 environmental	 context	 influences	 the	 experience	 the	 organization	 accumulates.	 An	
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example	is	an	order	for	a	product	or	a	request	for	a	service	from	the	client	entering	the	organization	and	
affecting	learning.	The	organizational	context	is	described	by	the	characteristics	of	an	organization.		

The	organizational	context	is	divided	into	an	active	context	and	a	latent	context.	The	difference	between	
the	active	and	latent	contexts	is	their	capability	for	action.	The	active	context	consists	of	members	who	
use	 tools	 that	perform	 tasks:	 they	are	active;	 they	do	 things.	 This	 is	 in	 contrast	 to	 the	 latent	 context,	
which	 is	not	 capable	of	 action.	 Learning	occurs	 through	 the	 combination	of	 the	 latent	 context	on	 the	
active	context.	For	example,	context	where	members	trust	each	other	promote	organizational	learning	
(Levin	&	Cross,	2004).	The	latent	context	defines	who	the	members	of	an	organization	are,	which	tools	
they	 use,	 and	 which	 tasks	 they	 perform.	 The	 elements	 of	 members,	 tools,	 and	 tasks	 and	 the	 links	
between	 these	 elements	 are	 the	main	mechanisms	 through	which	 organizational	 learning	 occurs	 and	
knowledge	 is	 searched,	 created,	 transferred	 and	 retained.	 For	 example,	moving	 individuals	 across	 an	
organization	is	a	mechanism	for	knowledge	transfer	(Argote,	2013).		

Four	 interrelated	 learning	 processes	 play	 an	 important	 role	 in	 organizational	 learning:	 knowledge	
creation,	 transfer,	 retention,	 and	 search	 (Argote,	 2013).	 Knowledge	 creation	 is	 when	 a	 unit’s	
performance	 increases	 from	 his	 own	 direct	 experience.	 Knowledge	 transfer	 describes	 the	 process	
through	 which	 the	 experience	 of	 one	 unit	 influences	 the	 performance	 of	 another	 unit.	 Knowledge	
retention	occurs	when	 the	 created	 knowledge	 is	 retained	 in	 the	 context	 of	 an	organization.	 	 The	 last	
process,	knowledge	search,	describes	the	search	for	knowledge	in	the	context	of	an	organization.		

One	of	the	biggest	challenges	of	organizational	learning	is	to	objectively	measure	knowledge.	The	best	
way	is	to	measure	changes	in	performance	or	practices	(Argote	&	Miron-Spektor,	2011).	These	changes	
are	measured	 by	measuring	 changes	 in	 speed,	 productivity	 or	 costs	 and	 these	 changes	 indicate	 that	
knowledge	 is	 acquired	 and	 that	 learning	 occurred	 (Argote	&	Miron-Spektor,	 2011).	 These	 changes	 in	
performance	follow	a	learning	curve:	as	organizations	produce	more	of	a	product,	the	assembly	hours	or	
unit	 costs	 typically	 decrease	at	 a	decreasing	 rate	 (Argote,	 2013;	Argote	&	Epple,	 1990).	 Experience	 in	
tasks	creates	an	increase	in	knowledge	that	can	be	used	to	improve	the	performance	of	an	organization	
(Argote,	2013).		An	example	of	a	learning	curve	can	be	found	in	Figure	5.		

	

Figure	5:	The	relationship	between	assembly	hours	per	aircraft	and	cumulative	output	(Argote,	2013)	
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Argote	(2013)	states	that	the	classic	form	of	an	organizational	learning	curve	is	the	following:	

𝑦! =  𝑎𝑥!!	

where		
𝑦! 	=	the	number	of	labor	hours	per	completed	work	units		
a	=	the	number	of	labor	hours	required	to	complete	the	first	work	unit	
𝑥! 	=	the	cumulative	number	of	units	produced	through	time	period	i		
b	=	the	learning	rate	(the	larger	the	coefficient,	the	faster	effort	decreases	due	to	learning)	

	
From	the	learning	rate	(b)	one	is	able	to	compute	the	progress	rate	(p).	The	progress	rate	is	the	decrease	
in	average	effort	when	cumulative	experience	doubles.	This	rate	is	computed	as	follows:	

𝑝 = 2!	

Significant	differences	are	found	in	the	rates	at	which	companies	learn	from	experience	(Argote,	2013;	
Argote	 &	 Epple,	 1990;	 Reagans	 et	 al.,	 2005).	 Given	 the	 variation	 in	 learning	 outcomes,	 the	 recent	
research	has	shifted	towards	explaining	variations	in	learning	rates	(Reagans	et	al.,	2005).	Reagans	et	al.	
(2005)	state	that	the	rate	at	which	companies	benefit	from	their	own	experience	is	influenced	not	only	
by	individual	experience	and	the	ability	of	organizational	members	to	coordinate	their	activities,	but	also	
by	the	rate	at	which	individuals	benefit	from	knowledge	accumulated	by	others.		

Argote	(2013)	states	that	the	significant	differences	in	the	rates	at	which	companies	learn	can	be	mainly	
determined	by	an	organization’s	ability	to	transfer	and	retain	knowledge.	Understanding	the	dynamics	
of	 knowledge	 transfer	also	provides	 insights	 for	 knowledge	 retention,	because	an	organization	 is	only	
able	to	transfer	knowledge	when	it	is	retained	(Argote,	2013).	

2.2	Knowledge	transfer	between	shift	teams	
“The	experience	of	others	represents	a	pool	of	knowledge	at	an	individual’s	disposal	that	is	distinct	from	
the	knowledge	he	or	she	has	accumulated	directly”	(Reagans	et	al.,	2005,	p.871).	How	much	individuals	
benefit	 from	knowledge	accumulated	by	others	depends	on	 the	 rate	of	 knowledge	 transfer	within	an	
organization	(Reagans	et	al.,	2005).	Knowledge	transfer	is	referred	to	as	“the	process	through	which	one	
unit	(e.g.,	individual,	group,	department,	and	division)	is	affected	by	the	experience	of	another”	(Argote	
&	Ingram,	2000,	p.151).	Mechanisms	to	transfer	this	knowledge	are	for	example	allowing	individuals	to	
observe	 the	 performance	 of	 others,	 providing	 opportunities	 to	 communicate	 with	 other	 units,	
transferring	documents,	or	transferring	experienced	personnel	(Argote,	2013).	When	an	organization	is	
able	 to	 effectively	 transfer	 knowledge	 between	 different	 units,	 it	 increases	 its	 performance	 and	 it	 is	
more	productive	 than	organizations	 that	are	not	able	 to	 transfer	knowledge	effectively.	However,	 the	
problem	is	 that	organizations	 find	 it	difficult	 to	be	successful	at	knowledge	transfer	 (Argote	&	 Ingram,	
2000).	Understanding	how	knowledge	transfer	can	be	facilitated	while	minimizing	productivity	loss	can	
significantly	improve	the	performance	of	an	organization.		
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Van	Wijk	 et	 al.	 (2008)	make	a	distinction	between	 inter-	 and	 intra-organizational	 knowledge	 transfer.	
The	 first	 type,	 inter-organizational	 knowledge	 transfer,	 concerns	 the	 knowledge	 transfer	 between	 at	
least	two	different	organizations.	The	latter	type,	intra-organizational	knowledge	transfer,	is	knowledge	
transfer	within	an	organization.	This	research	is	focused	on	intra-organizational	knowledge	transfer.	

The	distinction	between	the	two	 is	made	because	of	 the	different	 factors	and	characteristics	affecting	
the	 transfer	of	knowledge	 (Argote,	2013).	For	example,	a	shared	vision	 is	a	 factor	 that	could	 facilitate	
knowledge	 transfer.	 This	 factor	 is	 easier	 to	 achieve	 within	 an	 organization	 than	 between	 two	
organizations	 (Van	Wijk	et	 al.,	 2008).	Another	example	 is	 the	ease	of	 establishing	networks	within	an	
organization,	while	 connectivity	 between	 organizations	 is	 less	 straightforward	 because	 it	 needs	 to	 be	
established	across	the	boundaries	of	the	organization	(Inkpen	&	Tsang,	2005).			

Within	 intra-organizational	 knowledge	 transfer,	 the	 level	 of	 analysis	 can	 be	 on	 individual	 level	 or	 on	
team	 level.	 The	 level	 defines	 the	 factors	 and	 characteristics	 that	 affect	 knowledge	 transfer.	 In	 this	
research,	 the	 level	 of	 analysis	 is	 knowledge	 transfer	 between	 shift	 teams	 of	 one	 overarching	 team.		
Working	 in	 shifts	 is	 an	 employment	 practice	 designed	 to	 ensure	 continuity	 in	 a	 company	 across	 all	
twenty-four	 hours	 of	 the	 clock	 every	 day	 of	 the	 week.	 In	 shift	 work,	 a	 day	 is	 typically	 divided	 into	
different	shifts,	which	are	set	periods	of	time,	during	which	different	employees	perform	their	job.	The	
work	practice	is	used	in	capital-intensive	industries	where	equipment	or	systems	are	too	expensive	to	be	
kept	 idle	 for	much	 of	 the	 time	 or	 in	 industries	where	 continuous	 processes	 are	 needed,	 such	 as	 the	
police	or	ambulance	services.	There	are	several	conditions	 for	knowledge	transfer	at	a	 team	level	and	
these	are	discussed	in	the	next	paragraph.		

2.3	Drivers	and	barriers	of	knowledge	transfer	between	shift	teams	
This	 paragraph	 identifies	 the	 conditions	 for	 knowledge	 transfer	 between	 shift	 teams;	 the	 so-called	
drivers	and	barriers	of	knowledge	transfer.	In	order	to	improve	knowledge	transfer	between	shift	teams,	
it	is	important	to	understand	which	factors	influence	the	transfer	of	knowledge.	Numerous	factors	were	
found	 to	 drive	 or	 impede	 knowledge	 transfer.	 The	 factors	 can	 be	 divided	 over	 four	 different	
components:	 knowledge	 characteristics	 (Argote,	 2013;	 Nonaka,	 1994;	 Szulanski,	 1996),	 organizational	
characteristics	(Argote,	2013;	Van	Wijk	et	al.,	2008),	network	characteristics	(Inkpen	&	Tsang,	2005;	Van	
Wijk	et	al.,	2008),	and	personal	characteristics	 (Szulanski,	1996).	However,	none	of	 these	 factors	have	
been	linked	to	knowledge	transfer	between	shift	teams	before.	Which	factors	and	characteristics	play	an	
important	 role	 in	 a	 situation	 depends	 on	 the	 level	 of	 analysis	 and	 the	 research	 context.	 At	 an	
organizational	 level	 of	 analysis,	 different	 factors	 play	 a	 role	 than	 at	 an	 individual	 level	 of	 analysis	
(Argote,	 2013).	 This	 research	 focuses	on	 a	 team	and	 individual	 level	 and	 therefore	 the	organizational	
characteristics	are	not	taken	into	account.	This	means	that	the	drivers	and	barriers	are	subdivided	into	
the	 following	 three	 categories:	 (1)	 knowledge	 characteristics,	 (2)	 network	 characteristics,	 and	 (3)	
personal	characteristics.	For	each	type	of	characteristic	multiple	factors	are	expected	to	have	an	effect	
on	knowledge	transfer.	These	are	elaborated	in	the	next	paragraphs.	At	the	end	of	each	paragraph	the	
reason	why	these	factors	that	are	expected	to	play	a	role	in	knowledge	transfer	between	shift	teams	is	
highlighted.		
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2.3.1	Knowledge	characteristics:	tacitness	and	complexity	of	knowledge	negatively	influence	
knowledge	transfer	
The	first	characteristics	 influencing	the	transfer	of	knowledge	are	the	characteristics	of	the	knowledge	
itself.	Szulanski	(1996)	argues	that	the	characteristics	of	knowledge	are	the	most	significant	determinant	
of	 the	 occurrence	 of	 a	 transfer.	 In	 literature	many	 definitions	 of	 knowledge	 are	 given,	 but	 often	 it	 is	
defined	 as	 a	 justified	 personal	 belief	 (Nonaka,	 1994;	 King,	 2009).	 There	 is	 some	 confusion	 about	 the	
difference	between	knowledge	and	 information.	These	 terms	are	used	 interchangeably,	but	 there	 is	a	
clear	 distinction	 between	 the	 two.	 Information	 is	 a	 commodity	 that	 is	 able	 to	 create	 knowledge.	
Knowledge	is	created	by	information	and	it	is	tied	to	a	person’s	beliefs	and	commitment	(Nonaka,	1994).	
The	 characteristics	 of	 knowledge	 can	 be	 divided	 into	 two	 different	 factors:	 Knowledge	 tacitness	 and	
knowledge	complexity.	These	are	further	discussed	in	the	next	sections.		

First	of	 all,	 the	 tacitness	of	 the	knowledge	 influences	 the	 transfer	of	 it.	Various	 researchers	 suggest	 a	
distinction	 between	 two	 types	 of	 knowledge:	 explicit	 knowledge	 and	 tacit	 knowledge	 (King,	 2009;	
Nonaka,	1994;	Polanyi,	1966).	Explicit	knowledge	is	knowledge	that	can	be	put	 into	words,	documents	
or	other	explicit	forms.	This	makes	it	easy	to	transfer	to	another	individual.	Explicit	knowledge	however,	
only	shows	the	tip	of	the	iceberg	of	what	someone	knows	(Nonaka,	1994).	Tacit	knowledge	is	described	
by	‘knowing	more	than	you	can	tell’	(Polanyi,	1966).	It	is	located	in	a	person’s	mind	and	it	is	difficult	or	
sometimes	 even	 impossible	 to	 articulate	 (Nonaka,	 1994).	 Nonaka	 (1991)	 states	 that	 tacit	 knowledge	
“consists	partly	of	 technical	 skills	 –	 the	kind	of	 informal,	hard-to-pin	down	 skills	 captured	 in	 the	 term	
‘know-how’”	 (p.	98)	 and	 it	 is	 typically	 acquired	on	 the	 job.	 Tacit	 knowledge	 can	be	 transferred	by	 for	
example	 working	 together	 closely	 and	 by	 showing	 how	 something	 is	 done.	 However,	 as	 knowledge	
becomes	more	 tacit,	 it	 requires	greater	 interaction	and	 socialization	between	 individuals	 to	make	 the	
transfer	successful	(Hansen,	1999;	Santoro	&	Saparito,	2006).	Tacit	knowledge	also	takes	time	to	explain	
and	learn,	and	therefore	it	slows	down	its	transfer	(Argote,	2013;	Levin	&	Cross,	2004;	Szulanski,	1996;	
Zander	&	Kogut,	1995).		

Secondly,	the	complexity	of	the	knowledge	is	probable	to	influence	the	success	of	the	transfer	(Argote,	
2013).	Knowledge	is	determined	as	complex	when	it	consists	of	many	components	that	closely	interact	
(Simon,	1962).	Attempts	to	transfer	complex	knowledge	are	found	to	lead	to	a	decrease	in	productivity	
for	 the	 recipient	 of	 the	 knowledge	 in	 contrary	 to	 simple	 knowledge	 (Galbraith,	 1990).	 Complex	
knowledge	does	 not	 flow	easily	 through	 an	organization,	while	 simple	 knowledge	does.	 Complex	 and	
moderate	 complex	 knowledge	 is	 best	 transferred	when	 the	 social	 ties	 between	 individuals	 are	 strong	
(Hansen,	1999;	Sorenson	et	al.,	2006).		

When	 linking	 this	 to	 the	 research	 context,	 it	 is	 expected	 that	 tacitness	 and	 complexity	 of	 knowledge	
influence	 knowledge	 transfer	 between	 the	 shift	 teams	 of	 ASML.	 Since	 knowledge	 tacitness	 and	
complexity	are	both	factors	that	cannot	be	changed,	other	characteristics	come	in	play	to	enhance	the	
transfer	of	tacit	and	complex	knowledge.	As	stated	before,	both	factors	require	a	lot	of	time	and	close	
interaction	to	transfer.	There	is	only	limited	time	for	the	shift	teams	to	transfer	knowledge	and	to	build	
a	 strong	 relationship.	 Therefore	 it	 is	 expected	 that	 it	 will	 be	 difficult	 to	 transfer	 tacit	 and	 complex	
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knowledge	between	 the	 shift	 teams.	An	overview	of	 the	 two	 factors	of	 the	knowledge	 characteristics	
together	with	an	explanation	and	related	key	references	are	illustrated	in	Table	3.	

Table	3:	Knowledge	characteristics	

Knowledge	characteristics	
Factor	 Explanation	 Operationalization	 Related	key	references	
Tacitness	 Knowledge	with	a	high	degree	

of	tacitness	is	more	difficult	to	
transfer,	because	it	is	deeply	
rooted	in	a	person	and	requires	
close	interaction	and	time	

Degree	to	which	the	
knowledge	is	a	skill	and	
captured	by	the	term	“know-
how”.	

Argote	(2013);	
Hansen	(1999);	
King	(2009);	
Levin	&	Cross	(2004);	
Nonaka	(1991);	
Nonaka	(1994);	
Santoro	&	Saparito	(2006);	
Szulanski	(1996);	
Zander	&	Kogut	(1995)	

Complexity	 Knowledge	with	a	high	degree	
of	complexity	is	more	difficult	
to	transfer,	because	it	does	not	
flow	easily	through	an	
organization	and	depends	on	
the	tie	strength	between	
individuals		

The	 number	 of	 closely	
interacting	 components	 per	
piece	of	knowledge.	

Argote	(2013);	
Galbraith	(1990);	
Hansen	(1999);	
Simon	(1962);	
Sorenson	et	al.	(2006)	

	

2.3.2	Network	characteristics:	the	network	structure,	a	shared	vision,	strong	tie	strength	and	
trust	facilitate	knowledge	transfer	
The	 second	 characteristics	 to	 influence	 knowledge	 transfer	 are	 the	 network	 characteristics.	Networks	
provide	 individuals	 with	 opportunities	 to	 transfer	 knowledge	 and	 receive	 knowledge	 from	 others	
(Inkpen	&	Tsang,	2005).	Inkpen	and	Tsang	(2005)	suggest	three	different	dimensions	within	the	network	
characteristics	that	 influence	knowledge	transfer:	 (1)	structural,	 (2)	cognitive,	and	(3)	relational.	These	
dimensions	are	discussed	in	the	next	sections.		

Structural	dimension	
The	structural	dimension	describes	the	structure	of	a	network.	This	includes	the	number	of	relationships	
among	 individuals	and	the	configuration	of	these	relationships	(Inkpen	&	Tsang,	2005;	Van	Wijk	et	al.,	
2008).	 A	 high	 number	 of	 relationships	 with	 other	 individuals	 increases	 the	 likelihood	 of	 access	 to	
potentially	interesting	knowledge	(Reagans	&	McEvily,	2003;	Van	Wijk	et	al.,	2008).	The	configuration	of	
a	 network	 determines	 the	 pattern	 of	 relationships	 between	 individuals.	 This	 impacts	 the	 ease	 of	
knowledge	 transfer	 by	 the	 amount	 of	 available	 contact	 and	 the	 accessibility	 of	 members	 of	 the	
organization	(Inkpen&Tsang,	2005).	It	also	provides	for	opportunities	to	exchange	knowledge	with	each	
other	(Argote,	2013).		

Cognitive	dimension	
The	 cognitive	 dimension	 describes	 the	 resources	 within	 a	 relationship	 that	 provide	 a	 shared	
understanding	among	the	members	of	an	organization	 (Inkpen&Tsang,	2005;	Van	Wijk	et	al.,	2008).	A	
shared	 vision	 promotes	 mutual	 understanding	 and	 provides	 a	 bonding	 mechanism	 that	 facilitates	
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knowledge	 transfer.	 Shared	 goals	 for	 example	 contribute	 to	 a	 shared	 vision.	 A	 shared	 vision	 can	 be	
determined	 by	 the	 degree	 to	 which	members	 of	 an	 organization	 share	 a	 common	 understanding	 to	
achieve	organizational	tasks	and	outcomes.		

Relational	dimension	
The	 relational	 dimension	 refers	 to	 the	 aspects	 of	 the	 relationships	 between	 individuals	 and	 the	
outcomes	 (Inkpen&Tsang,	2005).	This	dimension	 is	divided	 into	 two	different	 factors:	 tie	strength	and	
trust	(Van	Wijk	et	al.,	2008).	The	first	factor	of	the	relational	dimension	is	the	tie	strength.	Tie	strength	
resembles	 the	 closeness	 of	 a	 relationship	 between	 two	 individuals,	 and	 this	 typically	 increases	when	
people	 interact	 frequently	 (Hansen,	 1999;	 Levin&Cross,	 2004;	 Van	 Wijk	 et	 al.,	 2008).	 Ties	 play	 an	
important	role	in	the	structural	dimension.	In	literature,	a	distinction	is	made	between	strong	and	weak	
ties.	Strong	ties	are	 found	to	play	an	 important	role	 in	 the	transfer	of	 tacit	knowledge	(Hansen,	1999;	
Santoro	 &	 Saparito,	 2006).	 Social	 network	 ties	 facilitate	 the	 transfer	 of	 knowledge,	 especially	 when	
these	ties	are	strong	and	trusting.		

The	second	factor	of	the	relational	dimension	is	trust.	A	lack	of	trust	can	lead	to	competition,	resulting	in	
hampered	knowledge	transfer,	while	the	benefit	of	trust	is	the	facilitation	of	knowledge	transfer.	Trust	
has	a	big	 impact	on	the	willingness	of	network	members	to	transfer	knowledge	(Inkpen&Tsang,	2005).	
When	 individuals	 trust	 their	 colleagues,	 this	 contributes	 to	 a	 free	 exchange	 of	 knowledge	 and	 the	
transfer	 of	 useful	 knowledge	 (Levin&Cross,	 2004).	 Trust	 also	 makes	 knowledge	 transfer	 less	 costly,	
because	it	reduces	conflicts	and	the	need	to	verify	information	(Levin&Cross,	2004).	Trust	is	a	factor	that	
grows	over	time.	The	longer	and	the	more	people	work	together,	the	better	they	get	to	know	each	other	
and	 thus	 trust	 each	 other.	 This	 also	 means	 that	 the	 positive	 effect	 of	 trust	 on	 knowledge	 transfer	
develops	 over	 time.	 Trust	 affects	 knowledge	 transfer	 in	 two	 ways.	 It	 affects	 the	 transfer	 from	 the	
perspective	of	the	source	and	of	the	perspective	of	the	recipient.	From	the	source’s	perspective,	a	lack	
of	trust	leads	to	less	knowledge	transfer	because	the	recipient	is	not	perceived	as	reliable	by	the	source.	
From	the	recipient’s	perspective,	a	source	that	is	capable	and	trustworthy	is	more	likely	to	influence	the	
behavior	 of	 the	 recipient.	 The	 effect	 of	 perceived	 reliability	 is	 revealed	 in	 the	 implementation	 of	 the	
transferred	 knowledge	 (Szulanski,	 2000).	 Furthermore,	 the	 lack	 of	 trust	 from	 the	 perspective	 of	 the	
recipient	 could	 cause	 the	 Not-Invented-Here	 (NIH)	 syndrome.	 The	 NIH	 syndrome	 is	 defined	 as	 “the	
tendency	of	a	project	group	of	stable	composition	to	believe	it	possesses	a	monopoly	of	knowledge	of	
its	 field,	which	 leads	 it	 to	 reject	new	 ideas	 from	outsiders	 to	 the	 likely	detriment	of	 its	performance”	
(Katz	&	Allen,	1982,	p.	7).		

These	 factors	 are	 expected	 to	 have	 an	 influence	 on	 knowledge	 transfer	 within	 the	 business	 context,	
because	the	network	structure	of	multiple	shift	teams	is	different	from	a	team	working	the	same	shift.	
There	 is	 limited	 time	 available	 between	 the	 shifts	 for	 knowledge	 transfer,	 and	 therefore	 greater	
interaction	and	building	strong	social	ties	are	difficult	to	achieve.	Thus	the	network	structure	is	expected	
to	 affect	 the	 cognitive	 and	 relational	 dimensions,	 because	 when	 teams	 hardly	 see	 each	 other,	 it	 is	
difficult	to	build	a	trusting	and	strong	relationship	and	create	a	shared	vision	together.	An	overview	of	
the	four	factors	of	the	network	characteristics	together	with	an	explanation	and	related	key	references	
are	illustrated	in	Table	4.	
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Table	4:	Network	characteristics	

Network	characteristics	
Factor	 Explanation	 Operationalization	 Related	key	references	
Network	
structure	

The	structure	of	a	network	determines	the	
ease	of	knowledge	transfer,	the	access	to	
knowledge	and	provides	the	individuals	
with	opportunities	to	transfer	knowledge	

Amount	and	pattern	of	
relationships	in	a	
network	

Argote	(2013);	
Inkpen	&	Tsang	(2005);	
Reagans	&	McEvily	(2003);	
Van	Wijk	et	al.	(2008)	

Shared	
vision		

A	shared	vision	promotes	a	mutual	
understanding	and	provides	a	bonding	
mechanism	which	will	facilitate	knowledge	
transfer	

The	degree	to	which	
network	members	share	
a	common	
understanding	and	
approach	to	the	
achievement	of	network	
tasks	and	outcomes	

Inkpen	&	Tsang	(2005);	
Van	Wijk	et	al.	(2008)	

Tie	
strength	

When	the	tie	strength	is	stronger	
knowledge	transfer	is	easier	because	
people	know	each	other	better	and	the	
relationship	is	more	trusting	

The	closeness	of	a	
relationship	and	the	
frequency	of	interaction	
between	individuals	

Hansen	(1999);	
Levin&Cross	(2004);	
Reagans	&	McEvily	(2003);	
Santoro	&	Saparito	(2006);	
Van	Wijk	et	al.	(2008)	

Trust	 Knowledge	is	not	transferred	to	someone	
who	does	not	have	the	right	intentions	
with	the	knowledge.	A	lack	of	trust	could	
also	lead	to	the	knowledge	not	to	be	used	
by	the	receiver	of	the	knowledge	

The	degree	to	which	the	
source	or	receiver	of	
knowledge	is	perceived	
as	reliable	

Inkpen	&	Tsang	(2005);	
Katz	&	Allen	(1982);	
Levin&Cross	(2004);	
Szulanski	(2000);	
Van	Wijk	et	al.(2008)	

2.3.3	Personal	characteristics:	the	motivation,	disseminative	capacity	and	absorptive	capacity	
of	an	individual	influence	knowledge	transfer		
The	last	characteristics	that	influence	knowledge	transfer	are	the	personal	characteristics.	Learning	and	
knowledge	transfer	occur	through	individuals	in	organizations	(Argote,	2013).	When	an	individual	is	for	
example	 not	 willing	 or	 not	 capable	 of	 transferring	 knowledge	 to	 others,	 this	 will	 impact	 the	 level	 of	
knowledge	transfer.	The	personal	characteristics	that	are	expected	to	influence	knowledge	transfer	can	
be	divided	into	three	factors:	(1)	the	motivation,	(2)	the	disseminative	capacity,	and	(3)	the	absorptive	
capacity.	

First	of	all,	motivation	will	influence	knowledge	transfer.	Individuals	are	motivated	intrinsically	as	well	as	
extrinsically	 (Osterloh	 &	 Frey,	 2000).	 Intrinsic	 motivation	 is	 a	 motivation	 based	 on	 self-desire,	 while	
extrinsic	motivation	comes	 from	 influences	outside	of	an	 individual.	Motivation	can	be	affected	by	an	
incentive	 to	 compete	 or	work	 together	with	 the	 recipient	 (Szulanski,	 1996;	 Szulanski,	 2000).	 Intrinsic	
motivation	is	crucial	for	the	transfer	of	tacit	knowledge	(Osterloh	&	Frey,	2000).	An	example	of	intrinsic	
motivation	 is	 the	 fear	of	 losing	ownership,	 the	willingness	 to	help	others	or	 the	 feeling	of	 superiority.	
Extrinsic	 examples	 are	 that	 he	 or	 she	 is	 not	 rewarded	 for	 it	 or	 that	 he	 is	 unwilling	 to	 take	 time	 and	
resources	 to	 transfer	 the	 knowledge.	 A	 lack	 of	 motivation	 could	 withdraw	 people	 from	 transferring	
knowledge,	but	could	also	cause	problems	with	the	implementation	of	knowledge.	This	occurs	when	the	
receiver	of	 the	knowledge	 is	 reluctant	to	accept	knowledge	from	the	outside,	 the	 ‘Not	 Invented	Here’	
(NIH)	syndrome,	also	discussed	in	paragraph	2.3.2.		
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The	 second	 factor	 is	 the	 disseminative	 capacity	 of	 an	 individual.	 This	 refers	 to	 the	 capacity	 of	 an	
individual	 to	 translate	 the	 knowledge	 into	 a	 language	 that	 the	 recipient	 can	 understand	 (Reagans	 &	
McEvily,	 2003)	 and	 to	diffuse	 the	 knowledge	 through	 the	network	 (Parent	 et	 al.,	 2007).	 This	 ability	 is	
needed	to	successfully	transfer	the	knowledge	to	another	individual.		

The	 last	 factor	 is	 the	 absorptive	 capacity	 of	 an	 individual.	 Absorptive	 capacity	 refers	 to	 the	 ability	 of	
recipients	of	knowledge	to	assimilate	and	apply	it	(Cohen	&	Levinthal,	1990;	Szulanski,	1996;	Tsai,	2001).	
Individuals	 find	 it	 easier	 to	 absorb	 knowledge	 in	 areas	 that	 lie	 in	 their	 expertise	 (Reagans	&	McEvily,	
2003).	When	 an	 individual	 is	 able	 to	 absorb	 the	 knowledge	 that	 is	 transferred	 to	 him,	 the	 transfer	 is	
easier	than	when	the	individual	does	not	have	this	ability	(Reagans	&	McEvily,	2003).		

Linking	these	factors	to	the	context	of	this	research,	motivation	could	be	a	factor	influencing	knowledge	
transfer.	Given	 the	 shift	 schedule,	 it	 requires	effort	and	 time	 to	 transfer	 knowledge	 from	one	 shift	 to	
another	because	it	either	needs	to	be	codified	or	an	overlapping	moment	needs	to	be	found	to	be	able	
to	transfer	the	knowledge	verbally.	This	might	withhold	an	 individual	to	put	effort	 in	 it.	However,	also	
the	disseminative	and	absorptive	capacities	are	important	for	knowledge	transfer,	and	these	capacities	
are	closely	related	to	trust,	 tie	strength	between	 individuals	and	the	pattern	of	a	network	(Reagans	&	
McEvily,	2003).	Therefore	these	factors	are	also	expected	to	influence	knowledge	transfer	between	the	
different	shift	teams.	An	overview	of	the	three	factors	of	the	personal	characteristics	together	with	an	
explanation	and	related	key	references	are	illustrated	in	Table	5.	

Table	5:	Personal	characteristics	

Personal	characteristics	
Factor	 Explanation	 Operationalization	 Related	key	references	
Motivation	 When	individuals	are	not	motivated,	

they	can	withdraw	from	knowledge	
transfer	or	not	use	the	knowledge	
that	is	transferred	to	them	by	
others	

The	degree	to	which	
individuals	are	willing	to	
transfer	knowledge	to	
others	or	willing	to	learn	
from	others	

Osterloh	&	Frey	(2000);	
Szulanski	(1996);	
Szulanski	(2000)	

Disseminative	
capacity	

The	capacity	of	an	individual	to	
translate	knowledge	into	an	
understandable	language	and	to	
diffuse	this	knowledge,	results	in	
easier	and	more	successful	
knowledge	transfer	

The	degree	to	which	an	
individual	is	capable	to	
transfer	knowledge	

Parent	et	al.	(2007);	
Reagans	&	McEvily	(2003)	

Absorptive	
capacity	

When	an	individual	is	able	to	
assimilate	and	apply	the	knowledge	
that	is	transferred	to	them,	
knowledge	transfer	is	easier	

The	degree	to	which	an	
individual	is	able	to	absorb	
and	use	the	transferred	
knowledge	

Cohen	&	Levinthal	(1990);	
Reagans	&	McEvily	(2003);	
Szulanski	(1996);	
Tsai	(2001)	

2.3.4	Conceptual	Model	
Based	on	 the	 results	 from	 the	 theoretical	 framework,	 a	 conceptual	model	 is	developed.	 The	model	 is	
depicted	in	Figure	6.	There	are	different	factors	expected	to	influence	knowledge	transfer	in	the	specific	
context	 of	 this	 research.	 These	 factors	 are	 divided	 over	 three	 types	 of	 characteristics:	 (1)	 knowledge	
characteristics,	(2)	network	characteristics	and	(3)	personal	characteristics.		



	

	
	

18	

	

Figure	6:	Conceptual	model	of	the	factors	and	their	effect	on	knowledge	transfer	

For	the	first	characteristics,	the	knowledge	characteristics,	two	factors	are	expected	to	have	an	influence	
on	knowledge	transfer	across	shift	teams:	the	tacitness	of	knowledge	and	the	complexity	of	knowledge.	
The	more	 tacit	 knowledge	 is,	 the	more	difficult	 it	 is	 to	 transfer	and	close	 interaction	 is	 requires.	Very	
complex	knowledge	is	also	difficult	to	transfer,	because	it	does	not	flow	easily	through	an	organization	
and	requires	a	close	interaction	and	strong	tie	strength	between	individuals.		

For	 the	 second	 characteristics,	 the	 network	 characteristics,	 four	 factors	 are	 responsible:	 (1)	 network	
structure,	(2)	shared	vision,	(3)	tie	strength	and	(4)	trust.	The	first	factor,	network	structure,	refers	to	the	
pattern	and	number	of	connections	within	a	network.	This	impacts	the	ease	of	knowledge	transfer	and	
provides	 individuals	 with	 opportunities	 to	 transfer	 knowledge.	 The	 second	 factor,	 shared	 vision,	
promotes	 a	 mutual	 understanding	 among	 individuals	 and	 provides	 a	 bonding	 mechanism.	 This	 will	
facilitate	 knowledge	 transfer.	 The	 third	 factor,	 tie	 strength,	 describes	 the	 strength	 of	 a	 relationship	
between	 individuals.	When	 the	 tie	 strength	 is	 strong,	 knowledge	 is	 easier	 to	 transfer	 because	people	
know	 each	 other	 and	 trust	 each	 other	 better	 than	with	 a	weak	 tie	 strength.	 The	 last	 factor,	 trust,	 is	
closely	related	to	this.	When	people	trust	each	other,	they	will	transfer	more	knowledge	to	each	other	
and	use	the	knowledge	that	is	transferred	to	them.		

For	the	last	characteristics,	the	personal	characteristics,	three	factors	are	of	importance:	(1)	motivation,	
(2)	disseminative	capacity	and	(3)	absorptive	capacity.	The	first	factor,	motivation,	is	important	in	order	
to	initiate	knowledge	transfer	and	to	use	the	knowledge	that	is	transferred	to	them.	The	second	factor,	
disseminative	 capacity,	 refers	 to	 the	 capability	 of	 an	 individual	 to	 translate	 knowledge	 into	 an	
understandable	language	and	to	diffuse	this	knowledge.	When	individuals	are	able	to	do	this,	knowledge	
transfer	 is	 likely	 to	 be	 easier	 and	more	 successful.	 The	 last	 factor,	 absorptive	 capacity,	 refers	 to	 the	
ability	 of	 an	 individual	 to	 assimilate	 and	 apply	 the	 knowledge	 that	 is	 transferred	 to	 them.	 This	 also	
makes	knowledge	transfer	easier.	

Experience	
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Experience	
team	B
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Performance	
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- Knowledge	characteristics:
- Tacitness (-)
- Complexity	 (-)

- Network	characteristics:
- Network	structure	(+/-)
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- Personal	characteristics
- Motivation	(+)
- Disseminative	 capacity	(+)
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Knowledge	 transfer:	2	&	3
Knowledge	 creation:	1	&	4
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2.4	Design	parameters	linked	to	the	drivers	and	barriers	of	knowledge	transfer	
This	paragraph	will	discuss	 the	design	parameters	 that	are	related	to	 the	drivers	and	barriers	 that	are	
presented	 in	 the	previous	 three	paragraphs.	As	 stated	before,	not	every	driver	of	 knowledge	 transfer	
can	 be	 influenced	 or	 changed.	 Therefore,	 influential	 design	 parameters	 are	 developed	 which	 will	
enhance	 or	 stimulate	 the	 driver.	 The	 design	 parameters	 are	 logically	 grouped	 together.	 For	 this	
research,	 three	 parameter	 groups	 are	 created:	 (1)	 interaction,	 (2)	 goals,	 and	 (3)	 network.	 The	 design	
parameters	per	group	are	discussed	in	the	next	sections.		

2.4.1	Interaction	
The	first	group	concerns	the	interaction	between	people.	Four	design	parameters	are	part	of	this	group:	
mechanism,	frequency,	formality	and	time.	The	first	design	parameter	is	mechanism	of	interaction.	This	
concerns	 the	 type	 of	 mechanism	 that	 is	 used	 to	 interact.	 Examples	 of	 mechanisms	 are	 documents,	
databases,	or	meetings.	This	first	design	parameter	involves	multiple	factors	discussed	in	the	past	three	
paragraphs:	tacitness	(paragraph	2.3.1),	and	disseminative	and	absorptive	capacity	(paragraph	2.3.3).	As	
stated	before,	 tacit	knowledge	 is	difficult	 to	write	down,	but	 it	 is	easier	 to	show.	As	stated	earlier	 the	
disseminative	and	absorptive	capacities	are	affected	by	the	mechanism	of	interaction.	In	some	cases	it	is	
easier	to	write	something	down	and	in	other	cases	it	is	easier	to	explain	something	face-to-face.		

The	 second	 design	 parameter	 is	 the	 frequency	 of	 interaction.	 This	 is	 expected	 to	 influence	 trust,	 tie	
strength,	 network	 structure,	 and	 shared	 vision,	 which	 are	 explained	 in	 paragraph	 2.3.2.	 People	 can	
interact	 at	 a	 low	 frequency	 or	 at	 a	 high	 frequency.	 The	more	 people	 interact,	 the	 better	 they	 get	 to	
know	each	other.	 Therefore	 trust	 and	 tie	 strength	are	expected	 to	be	affected	by	 the	 frequency.	 The	
interaction	 frequency	 also	 determines	 the	 network	 structure,	 as	 stated	 before.	 The	 final	 factor	 to	 be	
influenced	by	the	frequency	is	the	shared	vision.	A	shared	vision	is	created	when	individuals	spend	more	
and	frequent	time	together	in	which	they	work	together	on	issues	and	exchange	knowledge.		

The	third	design	parameter	is	the	formality	of	the	interaction.	People	can	interact	in	a	formal	way	or	in	
an	 informal	 way.	 This	 is	 expected	 to	 affect	 tie	 strength,	 trust	 (paragraph	 2.3.2),	 and	 motivation	
(paragraph	2.3.3).	When	individuals	interact	informally,	they	get	to	know	each	other	in	a	different	way	
and	 increase	 the	 social	 tie	 strength	 and	 trust.	 On	 top	 of	 that,	 the	 motivation	 of	 individuals	 will	 be	
affected	since	they	know	each	other	personally	and	will	be	motivated	to	help	each	other	and	to	interact.		

The	last	design	parameter	is	the	available	time	to	interact.	This	parameter	is	expected	to	influence	the	
tacitness	 and	 complexity	 (paragraph	2.3.1),	 shared	 vision,	 tie	 strength	 and	 trust	 (paragraph	2.3.2).	 To	
transfer	 tacit	 and	 complex	 knowledge,	 more	 time	 is	 required.	 When	 individuals	 spend	 more	 time	
together,	they	will	develop	a	shared	vision	since	they	discuss	and	talk	more.	Trust	and	tie	strength	are	
factors	that	build	over	time	and	are	therefore	also	expected	to	be	affected	by	this	parameter.		

2.4.2	Goals	
The	second	group	concerns	the	goals	of	an	individual	or	a	team.	Two	design	parameters	are	part	of	this	
group:	 the	goal	 level	and	a	uniform	way	of	working.	The	first	design	parameter	related	to	goals	 is	 the	
level	of	 the	goals.	Goals	can	be	set	on	 individual	 level,	but	also	on	 team	 level.	This	affects	 the	shared	
vision	(paragraph	2.3.2)	and	motivation	(paragraph	2.3.3).	Team	goals	help	individuals	to	work	together	
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to	achieve	something	and	to	get	everyone	on	the	same	page.	It	is	also	expected	to	increase	motivation,	
since	they	have	to	work	together	to	achieve	something	and	are	therefore	more	motivated	to	cooperate.	
The	second	design	parameter	of	goals	is	a	uniform	way	of	working.	This	concerns	the	agreements	that	
are	made	and	the	clear	processes	that	exist	within	an	organization.	This	helps	creating	a	shared	vision	
for	individuals,	as	stated	in	paragraph	2.3.2.	

2.4.3	Network	
The	 last	group	 is	network.	Two	parameters	are	 created	 for	 this	group:	network	 stability	and	 size.	The	
first	parameter	of	the	network	is	the	network	stability.	A	network	is	stable	when	not	many	changes	are	
made	and	people	stay.	This	influences	the	network	structure,	tie	strength,	and	trust.	When	people	leave	
or	when	new	people	are	hired,	the	network	structure	and	pattern	changes	since	new	connections	need	
to	 be	 developed,	 as	 stated	 in	 paragraph	 2.3.2.	 The	 parameter	 will	 also	 affect	 tie	 strength	 and	 trust,	
because	these	are	aspects	that	take	time	to	build.		

The	second	design	parameter	of	the	network	is	the	network	size.	A	network	can	be	large,	but	it	can	also	
be	small.	This	affects	the	network	structure,	trust	and	tie	strength	(paragraph	2.3.2).	When	a	network	is	
large,	it	will	be	more	difficult	for	individuals	to	create	connections	with	the	right	people.	It	also	affects	
trust	 and	 tie	 strength,	 because	when	a	network	 is	 larger	 it	will	 be	more	difficult	 to	build	 a	 strong	 tie	
strength	and	trust.		

Table	 6	 presents	 an	 overview	 of	 the	 involved	 barriers	 and	 drivers,	 the	 parameter	 group	 and	 design	
parameter,	an	explanation	per	parameter,	and	the	parameter	range.	The	barriers	and	drivers	are	linked	
to	the	previous	paragraphs,	indicated	by	the	number	of	the	paragraph.	For	example:	“2.3.1”.	

Table	6:	Design	parameters	linked	to	the	drivers	and	barriers	of	knowledge	transfer	

Involved	barriers	and	drivers	 Design	
parameter	

Explanation	 Parameter	range	

Tacitness	(2.3.1),	disseminative	
capacity	and	absorptive	capacity	
(2.3.3)	

Interaction	–	
Mechanism	

Type	of	mechanism	used	to	
interact	

Examples:	
document,	
database,	meeting	

Trust,	tie	strength,	network	structure	
and	shared	vision	(2.3.2)	

Interaction	–		
Frequency	

The	frequency	at	which	people	
interact	with	each	other		

Low	–	High		

Tie	strength	and	trust	(2.3.2),	
motivation	(2.3.3)	

Interaction	–	
Formality	

Degree	to	which	the	interaction	
is	formal	

Informal	–	Formal	

Tacitness	and	complexity	(2.3.1),	and	
shared	vision,	tie	strength	and	trust	
(2.3.2)	

Interaction	–	
Time		

Available	time	to	interact	 x	minutes		

Shared	vision	(2.3.2),	and	motivation	
(2.3.3)	

Goal	–		
Level	

Level	of	goals	that	are	set	up		 Individual	–	Team	

Shared	vision	(par.	2.3.2)	 Goal	–	
Uniform	way	
of	working	

Agreements	on	a	uniform	way	
of	working	

Unclear	–	clear		

Network	structure,	tie	strength	and	
trust	(2.3.2)	

Network	–	
Stability	

The	frequency	at	which	
employees	leave	and	are	hired	

Low	–	High	

Network	structure,	trust	and	tie	
strength	(2.3.2)	

Network	–	
Size	

The	size	of	a	network	 Small	–	Big	
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3. Methodology	
The	 research	design	 is	 based	on	 the	 regulative,	 empirical,	 and	 the	 reflective	 cycles	of	 van	Aken	et	 al.	
(2007)	 and	 is	 depicted	 in	 Figure	 7.	 The	 approach	 and	 results	 of	 the	 first	 step	 of	 the	 regulative	 cycle,	
problem	 definition,	 are	 already	 discussed	 in	 Chapter	 1.	 The	 second	 step	 of	 this	 cycle,	 diagnosis,	 is	
divided	into	four	smaller	steps:	literature	study,	data	collection,	data	reduction	and	data	analysis;	this	is	
called	 the	 empirical	 cycle.	 The	 results	 of	 the	 literature	 study	 are	 discussed	 in	 Chapter	 2.	 The	
methodology	to	the	remaining	three	steps	is	described	in	detail	in	paragraph	3.1.	The	diagnosis	results	in	
an	empirical	model	containing	the	drivers	and	barriers	of	knowledge	transfer	at	TT5.	On	top	of	that,	the	
design	 parameters	 are	 adjusted	 based	 on	 the	 interview	 results.	 The	 results	 of	 the	 diagnosis	 are	
discussed	in	chapter	4.1.	The	methodology	for	the	third	step	of	the	regulative	cycle,	solution	design,	is	
discussed	in	paragraph	3.2.	The	results	of	the	solution	design	are	discussed	in	paragraph	4.2.	The	fourth	
step	of	 the	 regulative	 cycle	 is	 the	evaluation	of	 the	 research	and	 solution	design	and	 this	 follows	 the	
reflective	cycle.	The	evaluation	is	divided	into	two	smaller	steps,	namely	reflection	and	documentation.	
The	 research	 is	 reflected	 and	 evaluated	 such	 that	 the	 generalizability	 of	 the	 results	 is	 verified.	 The	
results	of	the	reflection	are	discussed	in	Chapter	5.	The	quality	of	the	research	is	discussed	in	paragraph	
3.3.		

	

Figure	7:	Research	approach	and	design	

The	unit	of	analysis	is	knowledge	transfer	between	shift	teams.	The	research	does	not	limit	itself	solely	
to	the	shift	transfer	and	its	difficulties,	but	it	also	focuses	on	other	knowledge	transfer	mechanisms,	e.g.	
meetings,	 databases	 and	 e-mails.	 Only	 knowledge	 transfer	 between	 different	 shift	 teams	 of	 TT5	 is	
analyzed	since	it	has	been	stated	that	there	are	not	a	lot	of	difficulties	within	a	shift	team	or	between	
the	different	departments.		

3.1	Methodology	diagnosis	
During	 the	 second	 phase	 of	 the	 research	 design,	 diagnosis,	 the	 current	 situation	 is	 analyzed,	 the	
problem	is	verified	and	the	causes	of	the	problem	are	determined.	Four	steps	are	taken	in	order	to	do	
this.	First	of	all,	an	extensive	literature	study	is	done.	The	results	of	this	study	are	described	in	Chapter	2.	
Secondly,	data	 is	collected	through	the	use	of	multiple	sources.	Thirdly,	 the	collected	data	 is	 reduced.	
Finally,	the	reduced	data	is	analyzed.	The	diagnosis	results	in	an	empirical	model	and	design	parameters.	
These	 results	 are	used	as	 input	 for	 the	 third	phase:	 solution	design;	 the	methodology	of	 the	 solution	
design	is	discussed	in	paragraph	3.2.	An	overview	of	the	different	steps	taken	for	the	diagnosis	and	the	
two	deliverables	at	the	end	of	the	process	is	depicted	in	Figure	8.		
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Figure	8:	Diagnosis	process	

The	 choice	 for	 a	 research	 design	 depends	 on	 the	 following	 three	 conditions:	 the	 type	 of	 research	
question,	the	control	of	 the	researcher	over	the	behavioral	events,	and	the	focus	on	contemporary	or	
historical	 phenomena	 (Yin,	 2009).	 The	 qualitative	 case	 study	 research	 design	 is	 particularly	 suited	 for	
this	research	because	of	three	reasons:	(1)	the	aim	of	the	research	is	to	identify	how	the	experience	of	
one	team	affects	the	performance	of	another	team	and	which	factors	play	an	important	role	in	this,	(2)	
there	 is	 limited	 control	 of	 the	 researcher	 over	 knowledge	 transfer,	 (3)	 the	 researched	 events	 are	
contemporary.	 Qualitative	 research	 allows	 the	 researcher	 to	 examine	 the	 issues	 with	 knowledge	
transfer	in	detail.	The	qualitative	character	of	the	research	is	especially	suitable	because	the	field	is	not	
mature	enough	yet;	only	little	research	on	knowledge	transfer	between	shift	teams	has	been	conducted.			

3.1.1	Data	collection	
The	 first	 step	 of	 this	 phase	 is	 data	 collection.	 Case	 studies	 typically	 rely	 on	 multiple	 sources	 of	
information.	 This	 is	 referred	 to	 as	 triangulation	 and	 it	 improves	 the	 reliability	 and	 validity	 of	 the	
research.	Semi-structured	 interviews	were	conducted	as	a	primary	data	source.	 Interviews	are	chosen	
because	 it	not	only	provides	 the	 researcher	with	an	 in-depth	understanding	of	 the	current	 issues,	but	
also	aims	at	exploring	other	difficulties	with	knowledge	transfer	and	understanding	the	motives	behind	
actions.	 The	 results	 and	 statements	 from	 the	 interviews	 are	 complemented	 by	 other	 data,	 such	 as	
project	presentations	and	the	shift	schedule.		

3.1.1.1	Interviews	
The	most	important	stakeholders	of	the	project	are	interviewed	through	semi-structured	interviews.	By	
using	 semi-structured	 interviews,	 the	 interviewer	 has	 the	 possibility	 to	 bring	 up	 new	 ideas	 or	 to	 ask	
more	 questions	 based	 on	 an	 interviewee’s	 response.	 Before	 setting	 up	 the	 interview	 protocols,	 the	
interviewees	are	selected.		

Interviewees	
As	the	unit	of	analysis	is	knowledge	transfer	within	TT5,	the	engineers	of	TT5	are	the	main	interviewees.	
The	team	of	TT5	consists	fifteen	engineers:	five	shift	teams	with	three	engineers	per	team.	However,	at	
the	 time	 of	 interviewing	 several	 teams	 only	 consisted	 of	 two	 engineers	 and	 a	 reorganization	 in	 the	
department	took	place.	To	keep	it	balanced	and	have	a	good	ratio	of	different	competences	and	teams,	
there	is	chosen	to	select	two	TT5	engineers	per	team,	thus	ten	TT5	engineers	in	total.		

On	top	of	interviews	with	the	TT5	engineers,	 interviews	with	management	of	the	test	department	and	
several	key	stakeholders	from	the	VIS	department	took	place.	The	selected	managers	are	the	manager	
of	the	test	department	and	three	team	managers	of	different	OPTE	teams	with	different	responsibilities.	
The	 interviews	 with	 test	 department	 management	 are	 conducted	 to	 gain	 an	 understanding	 of	 their	
expectations	of	the	research	and	their	perspective	of	the	issues	with	knowledge	transfer.	The	interviews	
with	VIS	are	 conducted	 to	understand	 their	way	of	working	and	knowledge	 transfer	between	VIS	and	
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TT5,	 because	 TT5	 is	 currently	 trained	 by	 VIS	 and	 is	 adopting	 their	 way	 of	 working.	 The	 stakeholder	
analysis	and	the	list	of	final	interviewees	is	depicted	in	Appendix	B.		
	
The	 interviewees	 are	 split	 into	 two	 different	 groups:	 the	 engineers	 and	 management.	 This	 is	 done	
because	 of	 the	 different	 roles	 of	 the	 interviewees	 concerning	 knowledge	 transfer	 over	 shifts.	 The	
engineers	 are	 the	 ones	 who	 transfer	 the	 knowledge,	 while	 the	managers	 are	 the	 ones	 who	manage	
knowledge	transfer	and	the	processes	and	corresponding	agreements.		

Interview	protocol	
The	 interviews	are	conducted	by	using	predefined	protocols	 to	guard	the	reliability	and	validity	of	 the	
research	(Yin,	2009).	The	reliability	and	validity	are	further	discussed	in	paragraph	3.3.	Based	on	the	two	
different	groups,	the	engineers	and	management,	two	different	protocols	are	set	up.	The	interviews	are	
semi-structured.	 Both	 protocols	 are	 in	 English,	 but	 most	 of	 the	 interviews	 were	 conducted	 in	 Dutch	
because	 Dutch	 people	 found	 it	 easier	 to	 express	 themselves	 in	 their	 native	 language.	 Both	 interview	
protocols	 start	with	an	 introduction	of	 the	 interviewer	and	 the	project,	 the	goal	of	 the	 interview	and	
asking	 permission	 to	 record	 the	 interview.	 The	 first	 protocol,	 for	 the	 engineers,	 focuses	 on	 two	main	
themes	to	understand	the	current	process	of	knowledge	transfer.	These	themes	are	the	following:	what	
is	 being	 transferred	 and	 how	 is	 it	 transferred.	 This	 is	 done	 to	 get	 an	 insight	 of	 how	 much	 there	 is	
transferred	at	the	moment,	what	the	motives	are	and	what	the	difficulties	with	knowledge	transfer	are.	
The	interview	is	built	from	a	combination	of	open	and	closed	questions	providing	room	for	interviewees	
to	come	up	with	their	own	insights.	The	second	protocol,	for	management,	focuses	on	the	agreements	
that	 have	 been	 made	 about	 knowledge	 transfer	 for	 TT5.	 The	 interview	 protocols	 can	 be	 found	 in	
Appendix	C.	

The	 interviewees	were	 invited	for	the	 interviews	through	company	e-mail.	The	e-mail	stated	the	main	
objectives	 of	 the	 interview	 and	 optional	 dates	 to	 plan	 the	 interview.	 Out	 of	 the	 sixteen	 invited	
respondents,	all	respondents	accepted.	All	interviews	were	conducted	during	the	day	shifts	and	within	a	
timespan	of	five	weeks.		

3.1.1.2	Complementary	data	
The	additional	data	is	used	to	complement	and	support	statements	of	the	interviewees.	Three	steps	are	
taken	 in	 order	 to	 collect	 this	 data.	 The	 first	 step	 is	 talking	 to	 Test	 department	 managers	 and	 team	
leaders	 and	 going	 through	old	 project	 presentations	 and	documents	 about	 TT5.	 This	 is	 done	 to	 get	 a	
better	understanding	of	the	team	of	TT5,	the	history	of	TT5	and	their	current	way	of	working.	Notes	are	
made	during	the	meetings	and	these	are	used	to	provide	a	detailed	description	of	TT5.	Together	with	a	
team	leader	and	two	project	leaders	a	process	map	of	the	way	of	working	of	the	test	department	is	set	
up,	as	this	was	not	yet	available	at	ASML.		

Secondly,	the	shift	schedules	of	TT5,	VIS	and	Test	are	analyzed.	Since	one	of	the	biggest	problems	with	
knowledge	transfer	is	the	shift	schedule,	the	actual	problems	with	the	schedule	are	analyzed	by	looking	
for	patters	in	the	shift	transfers	and	sequences.	The	relation	between	patters	and	issues	in	the	schedule	
and	the	statements	of	the	engineers	during	the	interviews	are	linked.		
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Finally,	the	project	meetings	of	other	TT5	related	projects	are	attended	to	gain	insight	in	these	ongoing	
projects,	 their	 impact	and	scope.	Some	of	 these	projects	 for	example	 influence	the	way	of	working	of	
the	engineers	or	have	overlap	with	this	research.	 It	 is	 therefore	 important	to	stay	up-to-date	with	the	
developments	 of	 these	 projects.	 During	 all	 meetings	 minutes	 are	 made	 of	 statements	 that	 are	
interesting	for	the	research.		

3.1.2	Data	reduction	
The	 second	 step	 of	 this	 phase	 is	 data	 reduction.	 The	 semi-structured	 interviews	 were	 recorded	 and	
transcribed.	During	the	 interviews	open	questions	were	asked,	thus	the	 interviewees	provided	a	 lot	of	
information.	This	made	it	difficult	to	take	notes	and	ask	questions	at	the	same	time.	Therefore	there	is	
decided	upfront	to	record	all	of	the	interviews	and	to	only	jot	down	notes	of	interesting	or	outstanding	
statements.	By	doing	that	the	interviewer	is	actively	engaged	during	the	interviews	and	afterwards	has	
the	possibility	to	listen	to	the	recordings	multiple	times.	During	some	interviews	the	interviewee	drifted	
off-topic	and	for	example	started	talking	in	detail	about	functionalities	of	the	lithography	system.	These	
off-topic	statements	were	excluded	 from	transcription.	As	stated	earlier,	 the	 interviews	are	built	 from	
multiple	open	questions	providing	room	for	interviewees	to	come	up	with	additional	factors	rather	than	
pushing	the	interviewees	towards	the	results	of	the	literature	study.	Consequently,	not	every	interview	
covered	the	exact	same	topics.		

3.1.3	Data	analysis	
The	last	step	is	analyzing	the	reduced	data.	The	reduced	data	is	coded	using	a	predefined	set	of	codes	
and	additional	codes	were	added	through	the	open	coding	method.	The	predefined	codes	are	based	on	
the	three	types	of	characteristic:	knowledge,	network	and	personal	characteristics.	A	matrix	in	Microsoft	
Excel	is	created	with	the	predefined	codes	on	one	axis	and	the	interviewees	on	the	other	axis.	For	each	
code	 corresponding	 quotes	 of	 the	 interviewees	 are	 chosen	 and	 added	 to	 the	matrix.	 The	 predefined	
codes	 however	 did	 not	 cover	 all	 recorded	 data	 and	 the	 engineers	 mentioned	 additional	 issues.	
Therefore	 additional	 codes	 were	 created.	 Next,	 the	 quotes	 are	 summarized	 into	 a	 main	 phrase	 or	
keyword	 such	 that	 a	 clear	 overview	 is	 created.	 The	 results	 are	 compared	 cross	 case,	 such	 that	 an	
understanding	of	the	main	concepts	influencing	knowledge	transfer	within	TT5	is	given.	The	results	are	
presented	 in	 an	 empirical	 model	 and	 are	 discussed	 in	 paragraph	 4.1,	 which	 is	 evaluated	 with	 the	
manager	and	team	leaders	of	the	test	department.	The	resulting	drivers	and	barriers	are	 linked	to	the	
design	parameters	that	were	set	up	in	the	literature	study	and	additional	parameters	are	added	to	cover	
every	factor.		

3.2	Methodology	solution	design	
When	the	business	problem	and	its	most	important	concepts	are	determined	and	validated,	a	solution	is	
designed	in	the	third	phase	of	the	research.	The	solution	needs	to	tackle	the	most	important	cause(s)	of	
the	problem	(Van	Aken	et	al.,	2007).	During	the	interviews	some	resistance	from	several	engineers	was	
noticed.	Therefore,	a	method	involving	the	engineers	is	chosen	to	create	a	solution	design.	The	solution	
design	process	is	based	on	the	general	model	for	design	process	of	Van	Aken	et	al.	(2007).	The	process	
consists	of	 five	steps:	 (1)	developing	the	design	specifications	 for	 the	solution,	 (2)	brainstorm	sessions	
with	 the	 engineers	 to	 collect	 data,	 (3)	 designing	 the	 concept	 solutions	 based	 on	 the	 input	 of	 the	
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brainstorm,	(4)	evaluation	and	selection	of	the	concept	solutions,	and		(5)	detailing	the	concept	solution	
into	a	final	solution.	A	representation	of	the	different	steps	is	illustrated	in	Figure	9.		

	

Figure	9:	Solution	design	process	

3.2.1	Design	specifications	
The	interviews	with	management	are	used	to	set	up	design	specifications	for	the	solution	design	and	to	
discuss	 their	 expectations	 of	 the	 solution.	 The	 protocol	 can	 be	 found	 in	 Appendix	 C.	 Based	 on	 their	
statements,	 four	 types	of	design	 specifications	are	 set	up	 following	Van	Aken	et	al.	 (2007):	 functional	
requirements,	user	 requirements,	boundary	conditions,	and	design	restrictions.	The	 final	set	of	design	
specifications	is	stated	in	paragraph	4.2.1.		

3.2.2	Brainstorm	
After	 the	 requirements	 are	 set	 up,	 data	 is	 collected	 through	a	bottom-up	approach	 involving	 the	 TT5	
engineers.	 Brainstorm	 sessions	 with	 the	 TT5	 engineers	 are	 organized	 to	 actively	 involve	 them.	 This	
approach	 is	 chosen	 for	 two	 reasons.	 First	 of	 all,	 it	 is	 expected	 to	 diminish	 resistance,	 because	 the	
engineers	are	actively	involved	throughout	the	process.	Secondly,	the	engineers	have	the	knowledge	of	
troubleshooting	 and	 working	 in	 shifts.	 Therefore	 they	 know	 what	 is	 important	 to	 transfer	 to	 their	
colleagues	and	what	is	not.		

The	second	part	of	the	brainstorm	is	focused	on	creating	input	for	concept	solutions.	The	engineers	are	
divided	 into	 three	 groups	 mixing	 up	 the	 teams	 and	 competences.	 Each	 group	 will	 brainstorm	 and	
elaborate	one	idea	to	solve	the	current	 issue	with	knowledge	transfer,	 i.e.	tackling	the	root	causes.	At	
the	end	of	 the	brainstorm	each	 idea	 is	presented	and	discussed.	The	three	 ideas	 from	the	brainstorm	
and	 the	 general	 brainstorm	 session	 are	 used	 as	 input	 for	 the	 researcher	 to	 set	 up	 three	 concept	
solutions.	

3.2.3	Design:	concept	solutions,	selection	and	detailing	
To	develop	a	suitable	solution,	the	researcher	created	three	concept	solutions	based	on	the	input	from	
the	 engineers,	 the	 design	 parameters	 derived	 from	 literature	 and	 the	 engineers	 and	 on	 practical	
solutions	found	in	literature.	To	evaluate	the	three	concept	solutions,	a	meeting	with	the	entire	team	of	
TT5	engineers	is	organized.	The	engineers	and	researcher	set	up	evaluation	criteria	and	these	are	used	
to	evaluate	the	solutions.	At	the	end	of	the	meeting	one	concept	solution	is	selected.		

Based	 on	 the	 outcome	 of	 the	 solution	 evaluation,	 the	 concept	 solution	 is	 detailed	 and	 elaborated	
together	with	the	engineers.	Meetings	are	organized	with	each	TT5	team	in	order	to	add	more	detail	to	
the	solution	and	to	incorporate	everyone’s	opinion.	The	end	result	is	a	detailed	solution	that	is	ready	for	
implementation.		

3.3	Research	quality	
A	research	is	supposed	to	represent	a	logical	set	of	conclusions	and	therefore	it	is	important	to	judge	the	
quality	of	the	research	according	to	several	tests	(Yin,	2009).	Testing	the	validity	and	the	reliability	of	a	
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research	 is	 a	 way	 to	 judge	 the	 quality.	 The	 validity	 of	 results	 refers	 to	 the	 relationship	 between	
conclusions	 and	 the	 way	 they	 have	 been	 generated.	 There	 are	 three	 types	 of	 validity	 to	 test	 this:	
construct	validity,	internal	validity	and	external	validity	(Yin,	2009).		

The	test	of	construct	validity	resolves	the	question	whether	the	correct	operational	measures	are	used	
for	 the	researched	concepts	 (Yin,	2009).	Three	tactics	are	used:	 (1)	 the	main	concepts	of	 the	research	
are	 defined	 and	 operationalized,	 (2)	 the	 raw	 data	 is	 presented	 in	 this	 research	 before	 drawing	
conclusions,	and	(3)	multiple	sources	of	evidence	are	used	to	build	claims.		

The	second	test	is	the	test	of	internal	validity.	This	test	determines	to	what	extent	the	uncovered	causal	
relation	is	justified	(Yin,	2009).	Three	tactics	are	used:	(1)	the	findings	of	the	research	are	discussed	with	
management	of	the	test	department	and	supervisors	in	the	organization,	(2)	people	with	different	roles,	
teams	 and	 competences	 are	 involved	 in	 the	 research	 and	 (3)	 many	 evaluation	 sessions	 and	
presentations	are	organized	throughout	the	research	to	keep	every	stakeholder	up-to-date	and	ask	for	
their	opinions.			

The	 final	 validity	 test	 is	 the	 test	 of	 external	 validity.	 This	 test	 focuses	 on	 the	 generalizability	 of	 the	
research	 to	 other	 situations	 or	 organizations	 and	 the	 conclusion	 is	 reached	 by	 the	 use	 of	 theory,	
reflection	 of	 the	 research	 and	 by	 discussing	 the	 research	 with	 colleagues	 and	management	 of	 other	
departments	within	ASML.	Next	to	validity	tests,	the	reliability	of	the	research	needs	to	be	tested.	

The	 reliability	 test	 determines	whether	 repetition	 of	 the	 research	 results	 in	 the	 same	 outcomes	 (Yin,	
2009).	It	ensures	the	minimization	of	errors	and	bias.	Four	case	study	tactics	are	applied	to	guard	this:	
(1)	 interview	protocols	are	set	up	prior	to	the	interviews	and	used	during	the	interviews,	(2)	notes	are	
taken	during	 all	meetings,	 evaluations	 and	brainstorms,	 (3)	 a	 clear	 chain	of	 evidence	 is	 provided	 that	
gives	 an	 detailed	 description	 of	 what	 has	 been	 done,	 and	 (4)	 the	 raw	 data	 is	 separated	 from	 the	
processed	 data.	 In	 Table	 7	 an	 overview	 of	 the	 four	 different	 tests,	 a	 definition	 of	 each	 test	 and	 the	
applied	tactics	that	are	used	in	this	research	are	provided.	

Table	7:	Research	quality	tests,	definitions	and	tactics	

Test	 Definition	 Applied	tactics	
Construct	
validity	

Determining	whether	the	
correct	operational	measures	
for	the	researched	concepts	
are	used	

- Defining	and	operationalizing	the	main	concepts	in	the	
research	

- Presenting	raw	data	before	drawing	conclusions	
- Using	multiple	sources	of	evidence	to	build	claims	

Internal	
validity	

Determining	the	extent	to	
which	the	uncovered	causal	
relation	is	justified	

- Discussion	of	interview	results	with	management	and	
supervisors	

- Evaluation	sessions	with	engineers	and	management	
- Involve	people	with	different	roles,	teams	and	competences	

External	
validity	

Generalizability	of	the	
research	to	other	situations	
and	organizations	

- Use	of	theory	
- Reflection	
- Discussion	of	the	research	with	colleagues	and	other	

departments	
Reliability	 Demonstration	that	repetition	

of	the	research	results	in	the	
same	outcomes	

- Use	of	interview	protocols	
- Taking	minutes	during	meetings,	evaluations	and	brainstorms	
- Detailed	description	of	what	is	done;	chain	of	evidence	
- Separate	raw	data	from	processed	data	
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4. Results	
This	chapter	presents	the	results	of	the	empirical	research.	It	is	divided	into	two	parts:	the	results	of	the	
diagnosis,	 which	 are	 discussed	 in	 paragraph	 4.1,	 and	 the	 results	 of	 the	 solution	 design,	 which	 are	
provided	in	paragraph	4.2.		

4.1	Results	diagnosis	
The	 aim	 of	 this	 paragraph	 is	 to	 understand	 the	 current	 knowledge	 transfer	 process	 and	 the	 factors	
influencing	knowledge	transfer	within	TT5.	The	first	three	paragraphs	are	the	results	of	the	drivers	and	
barriers	 based	on	 the	 theoretical	 framework:	 the	 knowledge	 characteristics:	 knowledge	 tacitness	 and	
complexity	(paragraph	4.1.1),	the	network	characteristics:	network	structure,	shared	vision,	tie	strength	
and	 trust	 (paragraph	 4.1.2)	 and	 the	 personal	 characteristics:	 motivation,	 disseminative	 capacity	 and	
absorptive	capacity	(paragraph	4.1.3).	On	top	of	the	drivers	and	barriers	of	the	theoretical	framework,	
three	 additional	 factors	 are	 found	 during	 the	 diagnosis.	 These	 three	 factors	 enhance	 the	 theoretical	
framework	 and	 will	 be	 discussed	 in	 paragraph	 4.1.4.	 The	 three	 factors	 are	 the	 following:	 knowledge	
transfer	mechanisms,	knowing	what	others	know,	and	knowledge	transfer	process.	The	fifth	paragraph,	
Paragraph	4.1.5,	presents	and	discusses	the	final	empirical	model.	The	final	paragraph,	paragraph	4.1.6,	
presents	 the	 adjusted	 design	 parameters	 that	 will	 be	 used	 to	 set	 up	 a	 solution	 design	 for	 the	 TT5	
knowledge	transfer.		

Table	8,	divided	over	three	pages,	presents	the	results	from	the	interviews	with	the	TT5	engineers.	Per	
TT5	 engineer	 a	 summarized	 statement	 is	 presented	 in	 the	 table	 with	 a	 quote	 reference	 number,	
indicated	 by	 “Q#”.	 The	 corresponding	 quotes	 are	 to	 be	 found	 in	 Appendix	D.	 The	 raw	data	 from	 the	
interviews	is	further	discussed	in	the	paragraphs	that	follow.		
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Table	8:	Raw	interview	data	

	 	 Interviewee	1	 Interviewee	2	 Interviewee	3	 Interviewee	4	 Interviewee	5	 Interviewee	6	 Interviewee	7	 Interviewee	8	 Interviewee	9	 Interviewee	10	
Kn

ow
le
dg

e	
ch
ar
ac
te
ris
tic

s	

Tacitness	 Feeling,	
experience,	
learning-by-
doing	(Q1,	
Q2)	

With	
experience	
you	approach	
a	solution	
faster,	it	is	a	
feeling	(Q3)	

Thinking	
pattern	behind	
solving	issues	
(Q4)	

Common	
sense,	you	
learn	to	
analyze,	way	
of	thinking	
(Q5)	

Common	
sense,	you	
can	
troubleshoot	
or	you	can’t	
(Q6)	

Feeling,	
learning	by	
doing	and	by	
experience	(Q7,	
Q8)	

The	
knowledge	is	
in	my	head,	
difficult	to	
explain	(Q9)	

Trouble-shoot,	
skills,	personal	
(Q10)	

Learning-by-
doing	(Q11)	

Learning-by-
doing,	
approaching	
issues	(Q12)	

Complexity	 Learning	from	
unknown	
issues	that	
require	
analysis,	
taking	risks,	
thinking	
(Q13)	

Analysis	of	
issues,	
thinking	
about	every	
possibility,	
many	
possibilities	
(Q14)	

Lot	of	
knowledge	
available	in	
databases	
about	every	
element	in	the	
system,	but	
unstructured	
(Q15)	

Learning	from	
complex	
issues	and	
talking	to	VIS	
(Q16)	

Everything	is	
complex,	new	
machine	
technologies	
and	new	
systems	each	
year	(Q17)	

Unknown	issues	
require	thinking	
about	every	
possibility,	you	
discover	new	
things	(Q18)	

New	DN's	
require	
further	
analysis,	
available	
knowledge	in	
databases	is	
unstructured	
and	a	lot	
(Q19)	

x	 New	issues	
require	
analysis	and	
looking	at	
possibilities,	
important	to	
know	how	
the	machine	
works	to	
solve	issues	
(Q20)		

x	

N
et
w
or
k	
ch
ar
ac
te
ris
tic

s	

Network	
structure	

Knowledge	
transfer	only	
to	own	test	
team	(Q21)	

x	 Knowledge	
transfer	only	to	
my	TT5	shift	
team	(Q22)	

x	 x	 Team	within	a	
team,	but	core	
team	is	the	shift	
team.	
Conflicting	
(Q23)	

x	 TT5	is	a	team,	
but	a	team	that	
works	in	shifts	
(Q24)	

x	 x	

Shared	vision	 Knowledge	
transfer	on	
own	request,	
meeting	with	
TT5	would	be	
good,	talk	
about	
troubleshooti
ng	(Q25)	

Changing	
way-of-
working,	
every	
competence	
own	way-of-
working	
(Q26)	

x	 x	 Other	
competences	
have	other	
way-of-
working	
(Q27)	

Different	
backgrounds	
and	
competition,	no	
team	goal	or	
approach,	
different	way-
of-working	
teams	and	
Competence	
(Q28,	Q29)	

Differences	
shift	teams,	
different	
ways-of-
working	
(Q30)	

Everyone	has	
own	way	of	
troubleshoot-
ing	(Q31)	

x	 x	

Tie	strength	 x	 Only	
knowledge	
transfer	to	
own	shift	
team	(Q32)	

TT5	is	just	
founded,	2	shift	
teams	you	
hardly	see	and	I	
don't	transfer	
to	them,	many	
transfers	with	
other	2	teams,	I	
know	them,	I	
trust	them	
(Q33)	

Hardly	shift	
transfers	with	
other	shifts,	
no	knowledge	
transfer.	Only	
to	my	shift	
team	(Q34)	

x	 Good	transfer	
with	shift	teams	
you	see	often	
(Q35)	

Personal	and	
good	bond	
with	two	shift	
teams	you	
see	often,	no	
bond	with	the	
other	two	
(Q36)	

Good	transfer	
with	two	shift	
teams	you	see	
often,	because	
you	personally	
know	them.	
Different	with	
the	other	two	
(Q37)	

No	difference	
between	the	
teams	you	
see	more	
often	with	
the	others	
(Q38)	

Less	discussion	
because	you	
see	those		
teams	less	
(Q39)	
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	 	 Interviewee	1	 Interviewee	2	 Interviewee	3	 Interviewee	4	 Interviewee	5	 Interviewee	6	 Interviewee	7	 Interviewee	8	 Interviewee	9	 Interviewee	10	
N
et
w
or
k	
ch
ar
ac
te
ris
tic

s	

Trust	 x	 x	 Less	trust	
because	you	
see	them	less	
often,	
bottleneck,	
has	serious	
consequences	
(Q40)	

x	 Some	don’t	
understand	
what	is	
happening	
(Q41)	

Negative	
competition,	
trying	to	be	
better	than	
the	others,	
might	stop	
you	to	transfer	
knowledge	
(Q42)	

x	 More	and	
longer	
discussion	
with	shifts	you	
see	often,	
receive	more	
knowledge	
from	them	
(Q43)		

x	 x	
Pe

rs
on

al
	c
ha

ra
ct
er
is
tic

s	

Motivation	 I	try	to	
transfer	as	
much	as	
possible	(Q44)	

Short	shift	
transfer	with	
some	shifts	
(Q45)	

Transfer	when	
I	know	
someone	is	
interested,	I	
don't	share	
with	people	I	
don't	know	
(Q46)	

After	your	shift	
you	want	to	go	
home	as	soon	
as	possible,	
especially	after	
a	night	shift	
(Q47)	

Short	shift	
transfer	
because	I	
want	to	go	
home	after	my	
shift	(Q48)	

Discussion	
when	you	
have	time	and	
something	
interesting,	
but	
sometimes	
you	want	to	
go	home	after	
shift	(Q49)	

Motivation	to	
share,	but	not	
sure	if	the	
other	is	
interested	or	
knows	it.	After	
night	shift	you	
want	to	go	
home	(Q50)	

Short	shift	
transfers	
because	
nobody	likes	
staying	an	
hour	extra	
after	their	
shift	(Q51)	

x	 A	central	
knowledge	
point	would	be	
nice	to	
exchange	
knowledge	
with	other	
shifts	(Q52)		

Disseminative	
capacity	

Sometimes	
difficult	to	
explain	
knowledge	
(Q53)	

I	do	clear	and	
short	transfers	
(Q54)	

I	talk	and	
share	a	lot,	
but	my	
administratio
n	before	shift	
transfer	could	
be	better	to	
keep	it	short	
and	clear.	
Could	be	an	
issue	for	some	
(Q55)	

x	 Not	every	DN	
transfer	is	
complete	and	
the	same	
(Q56)		

Every	TT5'er	is	
competent,	
but	also	
different.	I	will	
go	in	
discussion,	but	
not	everyone	
will	do	that	
(Q57)	

My	sharing	
methods	are	
bad,	I	am	not	
structured	and	
then	I	don't	
share	it	at	all	
(Q58)	

x	 General	
knowledge	is	
difficult	to	
transfer.	You	
could	forget	
things	after	
your	nightshift	
because	you	
are	tired	(Q59,	
Q60)		

After	a	busy	
shift	the	
transfer	is	
more	difficult	
and	hectic	
than	after	a	
quiet	shift	
(Q61)	

Absorptive	
capacity	

Complex	
issues	are	
processed	but	
also	quickly	
forgotten.	
Easier	to	
absorb	
knowledge	
face-to-face	
than	reading	it	
(Q62)	

Too	much	
information	is	
sometimes	
not	processed	
(Q63)	

Experienced	
that	someone	
did	not	really	
understand	
what	was	
transferred	
(Q64)	

Most	
transferred	
knowledge	is	
understood.	
Only	difficult	
when	you	
transfer	on	
paper	because	
there	is	no	
feedback	
(Q65)	

Things	
disappear	in	
your	email	
inbox	because	
you	get	too	
much	(Q66)	

Preference	for	
talking	to	
somebody,	
70%	of	
communica-
tion	is	non-
verbal.	With	
reading	you	
miss	that	non-
verbal	part	
(Q67)	

Sometimes	it	
is	really	not	
understood	by	
others	with	
less	
experience	
(Q68)	

Every	TT5'er	
understands	
it,	but	
sometimes	
people	forget	
things.	No	
feedback	from		
(Q69)	

x	 x	
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	 Factors	 Interviewee	1	 Interviewee	2	 Interviewee	3	 Interviewee	4	 Interviewee	5	 Interviewee	6	 Interviewee	7	 Interviewee	8	 Interviewee	9	 Interviewee	10	

Ad
di
tio

na
l	d

riv
er
s	a

nd
	b
ar
rie

rs
	

Knowledge	
transfer	
mechanisms	

Best	is	face-to-
face	transfer,	
email	is	
ambiguous.	
Also	feedback	
and	questions	
via	email	is	
difficult.	Emails	
disappear,	too	
many	per	day	
(Q70)	

Shift	transfer	
to	talk	about	
past	shift.	
Sometimes	
email,	but	if	it	
is	too	long	I	
don’t	read	it.	
Face	to	face	is	
good	(Q71)	

Lot	of	emails	
per	day.	With	
face	to	face	
transfer	you	
see	if	people	
understand	it,	
with	email	
there	is	no	
feedback	
(Q72)	

Hardly	any	
shift	transfers,	
emails	used	as	
shift	transfer	
and	no	
problems	with	
it	(Q73)	

Transfer	is	via	
rare	email	and	
face-to-face.	
Many	emails	a	
day,	things	
disappear.	
Rest	of	the	
transfer	done	
through	
talking.	Issue	
with	VIS	
meetings	due	
to	schedule	
(Q74)	

Only	
knowledge	
transfer	is	
during	shift	
transfer.	No	
TT5	meetings,	
talking	is	
better.	
Receive	a	lot	
of	emails	
daily,	nothing	
captures	my	
attention	
(Q75)	

Sometimes	
email.	During	
shift	transfer	
open	DN’s	and	
sometimes	
more	(Q76)	

All	knowledge	
transfer	in	
shift	transfer.	
Sometimes	
email	because	
everyone	will	
get	it,	even	
when	they	are	
ill	(Q77)	

Only	see	
people	during	
shift	transfer.	
Occasionally	
email.	If	it	is	
new	for	VIS,	
discussion	in	a	
VIS	meeting.	
Does	not	
reach	entire	
TT5	(Q78)	

Occasionally	
email,	talk	
about	open	
DN’s	during	
shift	transfer	
(Q79)	

Knowing	what	
others	know	

x	 x	 Sometimes	
surprised	that	
people	know	
something.	
Maybe	
everybody	
knows	it	but	
they	don’t	
share	(Q80)	

x	 No	overview	
of	who	knows	
what.	Occurs	
that	people	
know	
something	I	
never	heard	of	
(Q81)	

x	 I	don’t	share	
with	other	
teams	because	
they	might	
already	know,	
I	don’t	want	to	
spam	them	
(Q82)	

x	 I’d	have	to	
know	what	
they	know	
more	than	me	
(Q83)	

x	

Agreements	
knowledge	
transfer	

Knowledge	
transfer	is	poor	
and	seldom.	No	
process	or	
agreements,	all	
on	own	
request.	(Q84)	

There	are	no	
agreements,	
only	
knowledge	
transfer	to	
own	shift	
(Q85)	

Not	aware	of	
agreements	
on	what	to	
transfer	(Q86)	

There	
probably	are	
agreements,	
can’t	recall	
them	(Q87)	

Don’t	know	
the	
agreements,	
probably	
common	
sense	(Q88)	

Handover	of	
open	DN’s	
during	shift	
transfer	(Q89)	

No	
agreements	
(Q90)	

No	
agreements	
on	what	and	
how	to	
transfer	
knowledge	
(Q91)	

Don’t	think	
that	there	are	
agreements,	
just	handover	
open	DN’s	
(Q92)	

Not	sure	of	
agreements,	
just	have	to	be	
clear	(Q93)	
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4.1.1	Knowledge	characteristics	
This	paragraph	describes	the	results	from	the	data	collection	concerning	the	knowledge	characteristics	
of	the	TT5	engineers.	To	be	able	to	understand	the	type	of	knowledge	of	the	TT5	engineers,	a	process	
map	 of	 how	 a	 disturbance	 is	 addressed	 (DN)	 in	 the	 test	 department	 is	 created.	 The	 process	 map	 is	
depicted	in	Figure	10.	The	description	of	the	process	is	described	in	the	following	sections:	

The	operator	(OPTE)	runs	tests	on	the	machines.	The	tests	keep	running,	until	an	issue	occurs.	When	an	
issue	occurs,	OPTE	creates	a	DN,	after	which	a	solution	is	searched	for.	If	a	solution	is	found,	an	action	
plan,	that	has	been	made	to	solve	the	DN,	is	executed.	The	action	plan	might	contain	tasks	that	OPTE	is	
not	allowed	or	able	to	perform	and	that	should	be	by	direct	support	(TT5)	or	1st	line	support	(VIS).	When	
the	solution	 that	was	 found	 is	 the	correct	 solution	 for	 the	DN,	 the	 issue	 is	 solved	after	all	actions	are	
executed.	 If	the	solution	does	not	solve	the	DN,	a	new	action	plan	will	be	created	or	 it	will	be	handed	
over	to	direct	TT5.	The	other	option	is	that	no	solution	was	found	by	OPTE	and	the	DN	is	immediately	
handed	over	to	TT5.		

Direct	support	(TT5)	checks	if	it	is	a	known	or	new	DN	and	if	it	is	known,	it	is	sent	back	to	OPTE	together	
with	an	action	plan.	If	it	is	new,	the	VIS	Database	(DB)	is	checked	to	see	whether	the	DN	is	completely	
new	or	whether	the	DN	has	occurred	before	but	there	is	not	yet	an	action	plan	for	it.		

	

Figure	10:	Process	map	of	how	a	disturbance	is	addressed	
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According	 to	 the	 TT5	 engineers,	 this	 is	 the	 part	where	 they	 learn	 the	most:	 the	 analysis.	 This	 part	 is	
indicated	in	the	red	box	in	Figure	10.	The	DN	is	analyzed	and	there	is	decided	whether	the	engineer	is	
allowed	and/or	able	to	perform	the	tasks	to	solve	the	DN.	If	the	engineer	is	allowed	and	able	to	solve	it,	
an	action	plan	is	created	and	this	is	handed	over	to	OPTE.	When	OPTE	cannot	execute	the	action	plan,	
TT5	executes	it.	When	TT5	is	not	able	and/or	allowed	to	solve	the	DN	and	create	an	action	plan,	the	DN	
is	handed	over	to	VIS.		

1st	line	support	(VIS)	troubleshoots	the	DN	and	it	is	checked	whether	the	VIS	engineer	is	allowed	and/or	
able	to	solve	the	DN.	When	the	VIS	engineer	 is	able	and	allowed	to	solve	 it,	an	action	plan	 is	created,	
which	is	handed	over	again	to	OPTE	if	it	is	doable	for	them,	and	is	executed	and	the	DN	is	solved.	When	
VIS	is	not	able	to	solve	the	DN,	it	is	handed	over	to	2nd	line	support,	which	is	either	Development	(D&E)	
or	Production	Engineers	(PE),	and	this	department	continues	troubleshooting	until	the	DN	is	solved.		

The	 disturbance	 resolution	 process	 as	 shown	 in	 Figure	 10,	 enables	 us	 to	 describe	 the	 knowledge	
characteristics,	 which	 are	 divided	 into	 two	 factors:	 knowledge	 tacitness	 and	 knowledge	 complexity.	
These	two	factors	are	discussed	in	the	next	two	paragraphs.			

4.1.1.1	Knowledge	tacitness	
Knowledge	tacitness	 refers	 to	 the	degree	to	which	knowledge	 is	described	
as	a	skill	and	is	captured	by	the	term	“know-how”.	To	understand	how	the	
engineers	gain	most	of	their	knowledge	and	what	kind	of	knowledge	this	is,	
they	are	asked	to	describe	their	work	processes	and	the	knowledge	that	 is	
important	to	have	to	perform	their	work.	

Most	 engineers	mentioned	 that	 they	 learn	by	doing;	 they	 learn	 from	 troubleshooting	 and	 solving	 the	
issues	themselves.	They	confirmed	that	the	part	where	they	learn	the	most	is	when	an	issue	is	new	and	
they	have	to	analyze	it,	as	depicted	in	the	red	section	in	Figure	10.	According	to	two	engineers	it	comes	
down	to	common	sense:	one	can	either	troubleshoot	or	one	cannot.	When	more	experience	is	gained,	a	
feeling	 for	 solving	 DN’s	 is	 developed	 and	 an	 own	 way	 of	 troubleshooting	 is	 created.	 With	 more	
experience	the	engineers	will	solve	issues	faster	than	inexperienced	engineers.		

The	tacit	character	of	the	knowledge	negatively	affects	the	transfer	of	it.	Several	engineers	stated	that	it	
is	 difficult	 to	 explain	 knowledge	 to	 others	 and	 they	 do	 not	 know	 how	 to	 improve	 this.	 During	 a	
brainstorm	 session	with	 one	 shift	 team	 it	 is	 also	 confirmed	 that	 they	 did	 not	 see	 the	 added	 value	 of	
transferring	 this	 knowledge	 to	 the	 other	 teams,	 because	 troubleshooting	 skills	 are	 personal	 and	
everyone	needs	to	develop	their	own	way	of	working.		

4.1.1.2	Knowledge	complexity	
Knowledge	 complexity	 refers	 to	 the	 number	 of	 closely	 interacting	
components	 of	 knowledge.	 To	 solve	 a	 DN,	 thorough	 analysis	 of	 the	
issue	 is	 required	 to	 understand	 where	 the	 problem	 is	 located.	
However,	the	problem	is	that	there	are	a	lot	of	possibilities	where	the	
problem	can	be	located	in	the	complex	lithography	system	and	there	
is	 a	 lot	 of	 background	 information	 on	 for	 example	 the	 software	 or	 hardware	 needed	 to	 solve	 it.	 This	

“The	 knowledge	 is	 in	 my	
head	 and	 it	 is	 difficult	 to	
explain	 to	 others”	 -	
Interviewee	7	

“It	 can	 be	 hardware,	 software,	
human	 errors…	 There	 are	 a	 lot	
of	 possibilities	 where	 the	
problem	 can	 be	 located.”	 -	
Interviewee	2	
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background	information	is	available	in	databases,	but	it	is	unstructured	and	there	is	a	lot	of	information.	
On	 top	of	 that,	 the	engineers	need	 to	know	how	the	 lithography	 system	works	 in	order	 to	perform	a	
good	 analysis,	 but,	 as	 stated,	 the	 lithography	 system	 is	 very	 complex	 and	 based	 on	 cutting	 edge	
technology.	 It	 consists	 of	 many	 different	 components	 and	 parts,	 and	 new	machine	 technologies	 are	
introduced	 each	 year.	 The	 information	 is	 available,	 however	 it	 is	 unstructured	 and	 this	 is	 the	 main	
problem.	The	engineers	have	to	 figure	out	 themselves	which	 information	 they	need	and	search	 for	 it.	
The	complexity	of	knowledge	negatively	affects	knowledge	transfer.		

4.1.2	Network	characteristics	
The	 second	 type	 of	 characteristics	 to	 influence	 knowledge	 transfer	 are	 the	 network	 characteristics.	
These	characteristics	are	divided	into	four	factors:	(1)	network	structure,	(2)	shared	vision,	(3)	social	tie	
strength	and	(4)	trust.	Each	factor	is	discussed	thoroughly	in	the	next	paragraphs.		

4.1.2.1	Network	structure	
The	number	of	connections	and	the	pattern	of	a	network	determine	the	network	structure.	In	Figure	11	
the	network	pattern	of	TT5	is	presented.	Each	dot	represents	a	TT5	engineer	and	the	triangle	with	black	
lines	indicates	the	shift	team.	Each	TT5	engineer	has	connections	with	two	TT5	engineers	from	their	shift	
team	 and	 four	 TT5	 engineers	 from	 their	 competence.	 During	 their	 shift	 they	 have	 contact	 with	 the	
engineers	from	their	shift	team	and	at	the	beginning	and	the	end	of	the	shift	they	have	contact	with	the	
engineers	 from	 their	 competence.	 Thus,	 each	 engineer	 has	 connections	 with	 six	 out	 of	 the	 fourteen	
engineers.	 The	 engineers	 hardly	 ever	 have	 contact	with	 the	 engineers	 from	different	 competences	 in	
different	shift	teams.		

	
Figure	11:	Network	pattern	within	TT5	

Besides	the	TT5	the	engineers	have	contact	with	fifteen	to	twenty	Test	
operators	(OPTE)	of	their	own	shift	team	and	with	the	VIS	engineers	of	
the	same	competences	who	are	divided	over	four	shift	teams.	Officially	
the	 shift	 teams	 of	 TT5	 are	 part	 of	 the	 OPTE	 shift	 teams,	 but	 the	 TT5	
engineers	only	work	in	the	same	room	as	OPTE	during	their	night	shift.	
During	 their	morning	 and	 evening	 shift	 the	 TT5	 engineers	work	 in	 the	
VIS	room.	VIS	works	in	a	different	schedule	than	TT5	and	therefore	TT5	

TT5	engineer

Connection	

Shift	team	1

Shift	team	2

Shift	team	3Shift	team	4

Shift	team	5

“It	 is	 conflicting	 you	 got	
another	 team	within	 a	 team.	
But	 being	 one	 person,	 your	
team	 is	 the	 other	 shift.	 It	 is	
maybe	 better	 if	we	 look	 at	 it	
as	 one	 team.”	 	 -	 Interviewee	
6	
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has	contact	with	a	lot	of	different	VIS	engineers.		

Hence,	TT5	has	a	lot	of	connections	and	is	part	of	multiple	different	teams:	TT5	itself,	two	to	three	VIS	
competences	 divided	 into	 four	 teams,	 and	 the	 shift	 team	 of	 TT5	 &	 OPTE.	 The	 high	 number	 of	
connections	 with	 other	 departments	 provides	 the	 TT5	 engineers	 with	many	 opportunities	 to	 benefit	
from	 the	 experience	 of	 others	 and	 facilitates	 knowledge	 transfer	 with	 the	 teams	 outside	 of	 TT5	
department.		

However,	 the	 structure	 of	 TT5	 complicates	 knowledge	 transfer	 within	 the	 team	 of	 TT5	 itself	 and	
therefore	 it	 can	 be	 stated	 that	 the	 structure	 negatively	 affects	 knowledge	 transfer	 between	 the	 shift	
teams.	 The	 TT5	 engineers	 confirm	 that	 they	 exchange	 a	 lot	 of	 knowledge	with	 their	 own	 shift	 team	
because	they	sit	together	for	eight	hours,	but	very	limited	to	the	other	shift	teams	since	they	only	meet	
at	the	shift	transfers.	On	top	of	that	TT5	does	not	feel	as	a	team	to	the	engineers,	so	this	means	that	the	
network	structure	influences	the	team	feeling	of	TT5.		

4.1.2.2	Shared	vision	
The	shared	vision	consists	of	two	important	topics:	a	shared	goal	and	
the	way	of	working.	First	the	shared	goal	is	addressed.	The	reason	TT5	
is	 founded	and	 thus	 the	 team	goal	of	TT5	 is	given	 in	one	of	 the	 first	
presentations	of	the	TT5	project.	This	goal	is:	“To	increase	the	solving	
power	 and	 solving	 speed	 at	 the	 system	 24/7	 on	 hard	 down	 DN’s”.		
Solving	power	refers	 to	the	amount	of	disturbances	 (DN’s)	solved	by	
TT5	compared	to	the	rest	of	the	department	and	solving	speed	refers	
to	the	average	time	it	takes	to	solve	a	DN.	One	engineer	mentioned	that	the	team	does	have	a	goal,	but	
they	have	never	gotten	a	chance	to	sit	down	and	talk	about	it,	and	they	do	not	have	a	shared	approach	
to	reach	that	goal.		

Secondly,	there	are	different	ways	of	working.	The	competences	at	VIS	have	different	ways	of	working,	
and	also	 the	 shift	 teams	have	different	ways	of	working.	 For	example,	 every	 team	developed	 its	own	
method	to	train	OPTE	in	their	shift	team.	There	is	no	structure	and	there	are	no	agreements,	confirmed	
by	both	engineers	and	management.	On	top	of	that,	one	engineer	mentioned	that	throughout	the	first	
year	of	TT5	the	way	of	working	of	TT5	changed	many	times.	

The	 lack	of	an	approach	for	the	team	goal	and	the	different	ways	of	working	of	the	competences	and	
shift	teams	have	a	negative	effect	on	knowledge	transfer	between	the	shift	teams.	It	also	causes	a	lot	of	
confusion;	one	engineer	mentioned	that	the	way-of-working	changed	very	often	and	the	engineers	did	
not	know	anymore	what	the	current	way-of-working	was.	The	TT5	engineers	confirm	that	they	transfer	
a	lot	of	knowledge	to	their	own	shift	team,	however	because	of	the	lacking	shared	vision	over	the	shift	
teams,	this	knowledge	is	not	transferred	from	one	shift	team	to	the	other.		

4.1.2.3	Tie	strength	
The	 tie	 strength	 refers	 to	 the	quality	of	 the	 relationship	between	 the	engineers.	Tie	 strength	 typically	
improves	with	the	frequency	of	seeing	each	other.	It	is	confirmed	by	the	engineers	that	the	relationship	
with	their	shift	team	members	is	very	good;	they	explain	that	this	is	because	they	sit	and	work	together	

“Every	 time	 during	 the	 TT5	
meetings	 I	 hear	 a	 new	 way	 of	
working.	 It	 is	 changing	 a	 lot.	
Also	every	competence	has	their	
own	 way	 of	 working”	 -	
Interviewee	2	
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and	 see	 each	 other	 every	 day.	 All	 engineers	 exchange	 knowledge	 with	
their	 shift	members	 on	 a	 regular	 basis.	 This	 is	 because	 they	 know	 each	
other	personally	and	know	what	they	are	interested	in.		

Due	 to	 the	 shift	 schedule	 they	work	 in,	 the	 shift	 teams	 have	 four	 times	
shift	transfer	per	ten-day	cycle	with	the	team	before	and	after	them	in	the	
schedule,	 and	 two	 times	 shift	 transfer	 per	 ten-day	 cycle	 with	 the	 other	
two	 teams.	 This	 is	 illustrated	 in	 Table	 9.	 For	 example:	 in	 a	 ten	 day	 shift	
cycle,	shift	 team	1	has	 four	times	shift	 transfer	with	team	5	and	team	2,	
and	two	times	shift	transfer	with	team	3	and	team	4.		

Table	9:	Number	of	shift	transfers	between	the	outgoing	and	incoming	shift	teams	in	a	ten-day	work	cycle	

	
	
	

Outgoing	
shift	

Incoming	shift	
	 Team	1	 Team	2	 Team	3	 Team	4	 Team	5	
Team	1	 x	 -	 2	 -	 4	
Team	2	 4	 x	 -	 2	 -	
Team	3	 -	 4	 x	 -	 2	
Team	4	 2	 -	 4	 x	 -	
Team	5	 -	 2	 -	 4	 x	

	

More	 than	half	of	 the	engineers	mentions	 that	 the	bond	with	 the	shift	 teams	 they	see	more	often,	 is	
better	 than	 with	 the	 other	 two	 shift	 teams;	 they	 personally	 get	 to	 know	 each	 other.	 There	 is	 one	
engineer	who	does	not	notice	a	difference	between	the	teams.	The	tie	strength	between	the	teams	of	
TT5	that	only	see	each	other	twice	per	cycle	is	described	as	weak.	They	hardly	see	each	other	and	on	top	
of	 that,	 these	 two	 transfers	 are	 the	 night-morning	 shift	 transfers.	 These	 shift	 transfers	 are	 usually	
shorter	than	the	others	and	the	engineers	coming	from	the	night	shift	are	usually	very	tired	and	want	to	
go	home	as	soon	as	possible.	Therefore	these	teams	have	even	less	time	to	build	a	relationship.	Outside	
of	 the	 shift	 transfers	 TT5	 could	 have	 had	 other	 opportunities,	 such	 as	 team	 meetings,	 to	 build	 a	
relationship	with	 the	other	 shifts.	However	 there	have	only	been	 two	 team	meetings	 so	 far	 since	 the	
team	was	 founded	 one-and-a-half	 year	 ago.	 It	 is	 due	 to	 this	 research	 that	 these	 two	 team	meetings	
occurred	with	all	fifteen	TT5	engineers	present.		

The	 last	 factor	 that	 causes	 weak	 ties	 amongst	 engineers	 is	 the	 stability	 of	 the	 team.	 Due	 to	 a	
reorganization,	one	 third	of	 the	 team	changed	 jobs	and	 this	 indicates	 that	 relationships	needed	 to	be	
rebuild	again.	The	overview	of	 the	 tie	 strength	amongst	 the	engineers	 is	depicted	 in	Figure	12	on	 the	
next	page.	The	 tie	strength	 is	 illustrated	by	 the	 thickness	of	 the	 line	and	the	nodes	 represent	 the	TT5	
engineers	in	a	team.		

The	 tie	 strength	 influences	 knowledge	 transfer	 in	 two	 ways.	 First	 of	 all,	 the	 engineers	 confirm	 that	
knowledge	transfer	is	positively	affected	when	the	tie	strength	is	strong.	Secondly,	knowledge	transfer	is	
affected	negatively	when	the	tie	strength	is	weak.		

	

“The	 transfers	 with	 the	 team	
before	and	 after	me	 are	 good,	
because	 you	 personally	 know	
them.	There	is	a	difference	with	
the	 other	 teams	 because	 you	
see	 them	 a	 lot	 less.	 Our	 shift	
team	 is	 very	 close	 and	 that	
helps	 a	 lot	 with	 knowledge	
transfer”.	-	
	Interviewee	8	
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Figure	12:	Tie	strength	between	engineers	of	the	five	TT5	shift	teams	

4.1.2.4	Trust	
Trust	 refers	 to	 the	 degree	 to	 which	 the	 source	 or	 receiver	 of	
knowledge	 is	 perceived	 as	 reliable.	 Trust	 develops	 over	 time	
and	 is	 therefore	 closely	 related	 to	 tie	 strength.	 Not	 every	
engineer	 mentioned	 trust	 as	 a	 factor	 to	 influence	 knowledge	
transfer;	 four	 engineers	 however	 confirmed	 that	 trust	 is	 an	
issue	 at	 the	moment.	 One	 engineer	 even	mentioned	 negative	
competition	between	the	shift	teams.	Every	shift	team	perceives	their	team	as	the	best	team	and	they	
are	 trying	 to	 be	 better	 than	 the	 rest.	 Sometimes	 it	 occurs	 that	 engineers	 are	 withheld	 to	 transfer	
knowledge	because	they	are	not	sure	whether	their	colleagues	would	understand	it	and	use	it	the	right	
way.	

Nonetheless,	also	a	team	leader	confirmed	that	there	might	be	some	trust	issues	between	the	different	
shift	teams	and	this	is	also	mentioned	in	the	problem	statement:	“people	redo	the	work	of	the	previous	
shifts;	everyone	wants	 to	see	 it	with	 their	own	eyes”.	This	 indicates	a	 lack	of	 trust	 in	 the	abilities	and	
skills	of	 their	predecessors.	On	top	of	that,	during	one	of	the	brainstorm	sessions	with	a	shift	 team	of	
TT5,	the	three	engineers	stated	the	following:	“The	main	problem	is	that	people	don’t	trust	each	other.”	

The	result	of	the	lack	of	trust	is	that	some	engineers	might	be	withheld	from	transferring	knowledge	or	
from	accepting	knowledge	from	colleagues	they	do	not	trust.	When	someone	does	not	understand	the	
transferred	 knowledge	 correctly,	 it	 could	 have	 serious	 consequences	 or	 damage	 (a	 part	 of)	 the	
lithography	system.		

4.1.3	Personal	characteristics	
The	 third	 type	 of	 characteristics	 that	 are	 researched	 are	 the	 personal	 characteristics.	 The	 personal	
characteristics	 are	 divided	 into	 the	motivation,	 disseminative	 capacity,	 and	 absorptive	 capacity	 of	 an	
individual.	These	factors	and	findings	are	discussed	in	the	next	paragraphs.		

	

TT5	engineer

Strong	tie	strength

Average	tie	strength

Weak	 tie	strength

Shift	team	1

Shift	team	2

Shift	team	3Shift	team	4

Shift	team	5

“To	me	 it	makes	sense	that	if	you	see	
people	less	often,	there	is	less	trust.	It	
is	 a	 bottleneck	 in	 the	 process.	 If	 you	
don’t	trust	someone	to	interpret	it	the	
right	 way,	 it	 could	 have	 serious	
consequences.”	-	Interviewee	3	
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4.1.3.1	Motivation	to	transfer	knowledge	
The	 motivation	 refers	 to	 the	 willingness	 of	 an	 individual	 to	 transfer	
knowledge.	Overall,	the	TT5	engineers	are	highly	motivated	to	transfer	or	
exchange	 knowledge	 with	 their	 own	 shift	 team,	 OPTE	 and	 VIS.	 Most	
engineers	make	an	effort	 transferring	knowledge	 to	 the	other	 shifts	and	
are	 motivated	 to	 improve.	 A	 few	 engineers	 stated	 that	 they	 will	 only	
transfer	 if	 the	 other	 person	 is	 interested	 in	 knowing	 it.	 One	 engineer	
linked	this	to	the	relationship	with	the	engineer.		

However,	the	engineers	admit	that	after	a	shift	they	sometimes	just	want	
to	go	home.	After	a	night	shift	this	feeling	 is	even	stronger,	because	they	are	tired	and	their	weekend	
starts.	Thus,	when	the	engineers	are	motivated	this	positively	affects	knowledge	transfer,	but	when	the	
engineers	are	not	motivated,	this	has	a	negative	effect	on	knowledge	transfer.	

4.1.3.2	Disseminative	capacity	
The	disseminative	capacity	refers	to	the	capacity	of	an	individual	to	
translate	 the	 knowledge	 into	 a	 language	 that	 the	 recipient	 can	
understand.	The	disseminative	 capacity	differs	per	engineer.	 Some	
engineers	 indicated	 that	 they	 did	 not	 have	 any	 trouble	 with	
transferring	 knowledge	 and	 explaining	 things,	 but	 other	 engineers	
stated	that	they	face	 issues	with	 it	and	that	this	results	 in	them	not	sharing	anything	at	all	or	doing	 it	
unstructured	 or	 chaotic.	 Two	 engineers	 mentioned	 that	 doing	 their	 administration	 prior	 to	 the	 shift	
transfer	 helps	 them	with	making	 the	 transfer	 clear	 and	 short.	When	 an	 engineer	 lacks	 disseminative	
capacity,	this	negatively	affects	knowledge	transfer.		

4.1.3.3	Absorptive	capacity	
The	 absorptive	 capacity	 refers	 to	 the	 ability	 of	 recipients	 of	 knowledge	 to	
assimilate	and	apply	 it.	 The	absorptive	 capacity	 also	differs	per	person.	 Two	
engineers	 mention	 that	 they	 find	 it	 easier	 to	 absorb	 and	 understand	
information	 when	 it	 is	 explained	 face-to-face	 rather	 than	 reading	 it	 from	 a	
document.	 Also	 a	 team	 leader	 underpinned	 that:	 “There	 are	 differences	
between	the	people,	not	everyone	is	capable	to	look	at	a	DN	and	understand	
it.	Some	people	like	that	and	others	do	not.”	During	face-to-face	or	direct	knowledge	transfer,	feedback	
can	be	given	and	questions	can	be	asked	easier	than	with	indirect	transfer.	It	is	also	visible	whether	the	
receiver	understands	it.	Some	engineers	also	have	seen	that	others	did	not	process	or	understand	what	
was	 explained	 and	 one	 engineer	 states	 that	 this	 has	 to	 do	 with	 experience	 or	 prior	 knowledge.	
Therefore	it	can	be	concluded	that	the	absorptive	capacity	affects	the	success	of	the	transfer.		

4.1.4	Other	knowledge	transfer	issues	
Next	to	the	factors	that	resulted	from	Chapter	2:	Theoretical	Framework,	other	 factors	were	found	to	
influence	 knowledge	 transfer.	 Three	 other	 factors	 were	 found	 and	 these	 are	 the	 following:	 (1)	
knowledge	 transfer	mechanisms,	 (2)	 knowing	what	 others	 know,	 and	 (3)	 knowledge	 transfer	 process.	
These	three	factors	are	discussed	in	more	detail	in	the	next	paragraphs.		

“I	only	see	people	after	my	or	
their	 night	 shift	 and	 if	 I	 am	
ready	with	 DN	 transfer	 after	
10	minutes,	I	go	home.	These	
shift	 transfers	 are	 really	
short.	Nobody	 enjoys	 staying	
for	another	twenty	minutes.”	
-	Interviewee	4	

“I	 try	 to	 transfer	 as	 much	 as	
possible,	although	 it	 is	sometimes	
difficult	 to	 explain	 knowledge.”	 -	
Interviewee	1	

“It	 is	 easier	 to	 absorb	
the	 information	 face	 to	
face	 than	 from	 reading	
an	 e-mail.”	 -	
Interviewee	1	
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4.1.4.1	Knowledge	transfer	mechanisms	
The	knowledge	transfer	mechanisms	are	the	mechanisms	that	are	
used	 to	 transfer	 knowledge.	 This	 factor	 is	 found	 to	 also	 affect	
knowledge	 transfer	 between	 the	 shift	 teams.	 Currently,	 most	
knowledge	 transfer	 is	 done	 during	 the	 shift	 transfer	 and	 an	
occasional	email	is	send	around.	Most	engineers	prefer	to	transfer	
knowledge	 face-to-face,	 because	 there	 is	 a	 possibility	 to	 provide	
feedback	 and	 ask	 questions.	 By	 sending	 an	 email	 it	 is	 unsure	
whether	 the	 receivers	 read	 the	 email	 and	understand	 everything	
and	 when	 there	 are	 questions	 or	 feedback,	 it	 takes	 a	 long	 time	
before	these	are	answered.	On	top	of	 that,	 the	engineers	receive	
many	 e-mails	 per	 day,	 so	 sometimes	 emails	 are	 overlooked	 or	 they	 disappear	 in	 their	 inbox.	 After	
solving	an	issue,	the	solution	is	shared	in	databases	such	as	the	VIS	database.	However,	there	are	also	
issues	 with	 the	 use	 of	 that	 mechanism.	 By	 putting	 information	 or	 knowledge	 into	 a	 database,	 the	
knowledge	remains	anonymous	and	no	feedback	can	be	given.		

Since	it	is	confirmed	that	most	knowledge	transfer	occurs	during	the	shift	transfer,	there	are	very	limited	
opportunities	 to	 transfer	knowledge	between	the	shift	 teams,	especially	between	the	teams	that	only	
see	 each	 other	 twice	 in	 a	 ten	 days	 work	 cycle.	 Therefore	 it	 can	 be	 concluded	 that	 the	 choice	 of	
knowledge	transfer	mechanism	affects	the	success	of	the	transfer.	

4.1.4.2	Knowing	what	others	know	
The	 second	 factor	 is	 referred	 to	 as	 “knowing	 what	 others	 know”.	
Four	 engineers	 mentioned	 that	 they	 are	 unaware	 of	 what	 their	
colleagues	know	and	had	no	overview	of	that.	 It	 is	mentioned	that	
being	 unaware	 of	 other’s	 knowledge	 withholds	 engineers	 from	
transferring,	because	the	other	TT5	engineers	might	already	know.	
They	 do	 not	 want	 to	 bother	 each	 other	 with	 a	 lot	 of	 emails	 or	
questions	and	therefore	less	knowledge	is	transferred.				

4.1.4.3	Knowledge	transfer	process	
The	third	found	factor	is	the	lack	of	a	knowledge	transfer	process.	Currently	
there	are	no	agreements	and	there	is	no	process	for	knowledge	transfer	in	
TT5.	Everything	is	based	on	own	request	and	everybody	does	it	differently.	
All	engineers	confirm	that	there	are	no	agreements	made	or	that	they	are	
unaware	 of	 the	 agreements,	 except	 for	 the	 handover	 of	 open,	 hence	
unresolved	DN’s	during	the	shift	transfer	to	the	incoming	shift.	The	lack	of	
a	knowledge	transfer	process	negatively	affects	knowledge	transfer.	

4.1.5	Empirical	model	and	evaluation	
In	Figure	13	the	final	empirical	model	is	depicted.	As	discussed	in	this	chapter,	empirical	evidence	for	all	
predefined	factors	 is	 found.	On	top	of	 that,	 three	additional	 factors	are	 found	to	 influence	knowledge	
transfer	 between	 shift	 teams:	 the	 mechanisms,	 knowing	 what	 others	 know,	 and	 a	 process	 for	

“There	are	no	agreements	
I	 believe.	 It	 is	 based	 on	
your	own	request.	There	is	
also	no	process	to	transfer	
new	issues	to	each	other.”	
-	Interviewee	1	

“It	 is	 easier	 to	 explain	 face	 to	 face,	
verbally.	 Writing	 an	 email	 leaves	
space	 for	 interpretation	 and	 can	 be	
ambiguous.	 If	 you	 ask	 questions	 in	
an	email	you	can	expect	a	reply	 in	a	
few	 days.	With	 verbal	 transfers	 you	
can	 ask	 directly,	 explain	 everything,	
and	ask	for	details.	Emails	disappear	
somewhere;	you	get	so	many	emails	
on	a	daily	basis.”	Interviewee	1	

“Sometimes	 you	 hear	 something	
and	 then	 you	 are	 surprised	 that	
they	 know	 that.	 But	 maybe	
everybody	 already	 knows	 it,	 but	
they	 just	 don’t	 tell	 you.”	 -	
Interviewee	3	
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knowledge	transfer.	All	factors	affect	knowledge	transfer,	which	is	depicted	as	the	effect	of	experience	A	
on	performance	B.		

	

Figure	13:	Final	empirical	model	

The	results	are	discussed	with	the	manager	and	a	team	leader	of	the	test	department	and	confirmed	by	
them.	The	biggest	issues	at	the	moment	is	caused	by	the	following	factors:	tacitness,	shared	vision,	tie	
strength,	trust,	motivation,	knowledge	transfer	mechanisms,	knowing	what	others	know	and	a	process	
for	 knowledge	 transfer.	 Together	 with	 the	 manager	 of	 the	 test	 department	 and	 a	 team	 leader,	 the	
decision	 is	 made	 to	 put	 the	 main	 focus	 of	 the	 solution	 design	 on	 developing	 agreements	 with	 the	
engineers	 on	what	 knowledge	 they	 should	 transfer	 and	 how	 they	 should	 transfer	 that	 knowledge	 to	
each	other,	taking	the	other	main	factors	into	account.		

4.1.6	Design	parameters	linked	to	the	drivers	and	barriers	
The	 design	 parameters,	 as	 stated	 in	 paragraph	 2.4,	 are	 adjusted	 according	 to	 the	 results	 of	 the	
diagnosis.	The	adjustments	and	new	design	parameters	are	illustrated	in	bold	letters	in	Table	10.	Three	
new	design	parameters	are	developed:	knowledge	to	be	transferred,	overview	of	who	knows	what	and	
effort	to	transfer	knowledge.	These	parameters	are	also	aspects	that	can	be	influenced	and	these	came	
forward	during	the	 interviews	with	the	engineers.	The	first	additional	design	parameter,	knowledge	to	
be	transferred,	involves	four	different	drivers	and	barriers:	the	tacitness	and	complexity	of	knowledge,	
disseminative	capacity	and	the	knowledge	transfer	mechanisms.		

The	second	additional	design	parameter	 is	 the	overview	of	who	knows	what.	This	parameter	refers	to	
the	degree	to	which	an	overview	of	who	knows	what	 is	provided.	This	parameter	 involves	two	drivers	
and	barriers,	namely:	mechanisms	and	knowing	what	others	know.		

Experience	
team	A

Experience	
team	B

Performance	
team	B

Performance	
team	A

4

3

2

1

- Knowledge	characteristics:
- Tacitness
- Complexity

- Network	characteristics:
- Network	structure
- Shared	vision
- Tie	strength
- Trust

- Personal	characteristics
- Motivation
- Disseminative	 capacity
- Absorptive	 capacity

- Knowledge	 transfer	mechanisms
- Knowing	what	others	know
- Process	for	knowledge	 transfer

Knowledge	 transfer:	2	&	3
Knowledge	 creation:	1	&	4
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The	 third	 additional	 design	 parameter	 is	 the	 required	 effort	 to	 transfer	 knowledge	 to	 the	 other	 shift	
teams.	 This	 design	 parameter	 involves	 the	 factors:	 motivation,	 mechanisms	 and	 knowledge	 transfer	
process.		

On	top	of	the	three	additional	parameters,	four	involved	factors	are	added	to	the	existing	parameters.	
Tie	strength	and	trust	are	added	to	the	interaction	mechanism,	because	the	engineers	confirmed	that	it	
is	easier	to	build	a	relationship	and	to	get	to	know	each	other	when	talking	face-to-face,	rather	than	only	
communicating	via	e-mail.	The	factor	 ‘knowledge	transfer	process	 is	added	to	the	parameter	“uniform	
way	of	working”,	since	it	concerns	agreements	for	a	uniform	way	of	working	for	the	engineers.	The	final	
factor	that	is	added	is	motivation	for	the	parameter	network	stability.	Some	engineers	stated	that	they	
are	more	motivated	to	transfer	knowledge	and	to	help	when	new	engineers	are	hired	in	their	team.		

Table	10:	Design	parameters	linked	to	the	drivers	and	barriers	found	in	the	diagnosis	

Involved	drivers	and	barriers	 Design	
parameter	

Explanation	 Parameter	range	

Tacitness,	disseminative	
capacity,	absorptive	capacity,	
tie	strength,	trust	

Interaction	–	
Mechanism	

Type	of	mechanism	used	
to	interact	

Examples:	document,	database,	
meeting,	shift	transfer	

Trust,	tie	strength,	network	
structure,	shared	vision	

Interaction	–		
Frequency	

The	frequency	at	which	
people	interact	with	each	
other		

Low	–	High		

Tie	strength,	trust,	motivation	 Interaction	–	
Formality	

Degree	to	which	the	
interaction	is	formal	

Informal	–	Formal	

Tacitness,	complexity,	shared	
vision,	tie	strength,	trust		

Interaction	–	
Time		

Available	time	to	interact	 x	minutes		

Shared	vision,	motivation	 Goal	–		
Level	

Level	of	goals	that	are	set	
up		

Individual	–	Team	

Shared	vision,	knowledge	
transfer	process	

Goal	–	
Uniform	way	
of	working	

Agreements	on	a	uniform	
way	of	working	

Unclear	–	clear		

Network	structure,	tie	
strength,	trust,	motivation	

Network	–	
Stability	

The	frequency	at	which	
employees	leave	and	are	
hired	

Low	–	High	

Network	structure,	trust,	tie	
strength	

Network	–	
Size	

The	size	of	a	network	 Small	–	Big	

Tacitness,	complexity,	
disseminative	capacity,	
mechanisms		

Knowledge		 The	knowledge	to	be	
transferred	

-	

Mechanisms,	knowing	what	
others	know	

Overview	of	
who	knows	
what	

The	degree	to	which	an	
overview	of	who	knows	
what	is	provided		

Low	–	high		

Motivation,	mechanisms,	
knowledge	transfer	process		

Effort	to	
transfer	
knowledge	

The	required	effort	for	
the	engineers	to	transfer	
knowledge	to	other	shift	
teams	

Low	–	high		
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4.2	Results	solution	design	
As	 the	most	 important	 conclusion	 from	 the	diagnosis	 is	 the	 fact	 that	 there	 is	no	process,	 the	 start	of	
improving	knowledge	transfer	is	setting	up	a	process.	The	other	main	issues,	namely:	tacitness,	shared	
vision,	tie	strength,	trust,	motivation,	knowledge	transfer	mechanisms,	and	knowing	what	others	know,	
are	 taken	 into	 account	 when	 setting	 up	 the	 process.	 This	 paragraph	 starts	 with	 a	 description	 of	 the	
design	 specifications	 in	 paragraph	 4.2.1.	 The	 next	 paragraph,	 4.2.2,	 provides	 the	 results	 of	 the	
brainstorm,	which	focused	on	what	knowledge	is	 important	for	the	engineers	to	transfer	and	how	this	
can	be	 transferred	best.	Paragraph	4.2.3	describes	 the	 three	concept	 solutions	 that	are	developed.	 In	
the	next	paragraph,	4.2.4,	the	three	concept	solutions	are	evaluated	and	one	concept	solution	is	chosen	
for	 further	 elaboration.	 The	 final	 paragraph,	 4.2.5,	 gives	 a	 detailed	 description	 of	 the	 final	 solution	
design,	the	used	design	parameters	and	the	final	impact	of	the	solution	design.	

4.2.1	Design	specifications	
Van	Aken	 et	 al.	 (2007)	 define	 four	 categories	 of	 specifications.	 Functional	 requirements	 focus	 on	 the	
performance	of	the	design.	User	requirements	are	the	requirements	from	the	perspective	of	the	user.	
Boundary	 conditions	 are	 constraints	 to	 the	 solution	 that	 must	 be	 met	 unconditionally.	 Design	
restrictions	are	constraints	to	the	preferred	solution	space.	The	requirements	are	based	on	the	results	
from	the	interviews	with	the	TT5	engineers	and	the	team	leaders.	The	specifications	are	the	following:	

Functional	requirements:	
- The	design	should	diminish	the	system	down-time	due	to	knowledge	transfer	issues;	
- The	design	should	improve	and	facilitate	knowledge	transfer	between	shift	teams;	
- The	design	should	try	to	make	use	of	the	available	and	known	transfer	mechanisms;	

	
User	requirements:	

- The	engineers	should	be	motivated	to	use	the	design;	
- The	design	should	not	require	too	much	effort;	
- The	design	should	make	clear	what	needs	to	be	transferred	and	how;	

	
Boundary	conditions:	

- The	design	should	be	cost-neutral	or	cost-saving,	i.e.	the	increase	in	the	solving	performance	of	
the	engineers	should	make	up	for	the	down-time	of	the	lithography	systems	due	to	knowledge	
transfer;	

- The	design	should	not	affect	the	team	and	competence	constructions;	
	
Design	restrictions:		

- The	design	should	be	supported	by	both	the	team	leaders	and	the	engineers;	
- The	design	should	be	applicable	to	all	competences.	
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4.2.2	Results	brainstorm	
As	 elaborated	 in	 paragraph	 3.2.2	 a	 brainstorm	 is	 organized	 to	 first	 understand	 what	 is	 important	 to	
transfer	 and	 needed	 to	 improve	 their	 troubleshoot	 skills.	 For	 the	 participants	 of	 the	 brainstorm	 the	
following	topics	are	key	to	transfer:	

- All	new	DN’s,	because	these	cannot	be	found	in	the	databases	yet	
- Tools	&	Skills	
- Structural	issues	
- Everything	that	happens	before	discovering	what	the	problem	is:	troubleshooting	and	analyzing	
- The	‘why’	behind	solving	an	issue	–	why	did	an	engineer	perform	certain	tasks		
- Troubleshooting	 skills:	 thinking	 pattern,	 approach	 of	 analyzing,	 finding	 out	what	 the	 problem	

was	

The	 second	 part	 of	 the	 brainstorm	 focused	 on	 determining	 how	 this	 should	 be	 transferred.	 The	
participants	came	up	with	the	following	three	ideas:	

• Create	a	new	database	with	all	 the	new	 issues	and	new	hardware/software/tooling,	providing	
an	overview	of	who	did	what	in	TT5.	On	top	of	that	organizing	competence	meetings	to	discuss	
complex	issues	or	topics.		

• Request	system	for	solved	DN’s.	Once	a	DN	is	closed	by	TT5,	the	engineer	will	ask	his	colleagues	
whether	they	want	more	information	on	the	issue.	When	there	is	only	one	engineer	that	wants	
the	 information,	 they	will	discuss	 it	during	a	shift	 transfer.	When	there	are	multiple	engineers	
requiring	 more	 information,	 the	 engineer	 that	 closed	 the	 issue	 will	 create	 a	 PowerPoint	
presentation	on	the	issue,	how	it	was	solved	and	the	thinking	pattern	used	to	solve	the	issue.	

• Create	PowerPoint	presentations	about	solved	complex	DN’s	and	keep	the	rest	as	it	is.	

4.2.3	Concept	solutions	
Three	 concept	 solutions	 are	 developed	 based	 on	 the	 design	 specifications,	 design	 parameters	 and	
results	of	the	brainstorm.	The	following	three	concept	solutions	are	developed:		

The	 first	 concept	 solution	 is	 to	 transfer	 knowledge	 that	 the	 engineers	 think	 is	 important	 via	 shift	
transfer,	PowerPoint	presentations	and	e-mail.	This	means	that	the	situation	is	kept	almost	the	same	as	
it	is	at	this	moment.	As	stated	before,	there	are	several	engineers	who	do	not	want	to	change	the	way	
they	 transfer	 knowledge	 right	 now.	During	 the	 interviews	 several	 engineers	 stated	 that	 they	want	 to	
determine	themselves	what	they	are	going	to	transfer	and	how	they	are	going	to	transfer	this.	The	third	
group	in	the	brainstorm	sessions	on	how	they	should	transfer	the	knowledge	(paragraph	4.2.2),	came	up	
with	 the	 idea	 to	 make	 PowerPoint	 presentations	 about	 solved	 complex	 DN’s,	 but	 to	 further	 keep	
knowledge	transfer	the	same	way	as	 it	 is	right	now.	The	manager	of	the	test	department	believes	 it	 is	
important	 that	 the	 engineers	 are	 willing	 and	 motivated	 to	 work	 with	 the	 solution	 design	 and	 they	
believe	that	it	is	only	going	to	work	in	the	future	if	everyone	agrees	with	the	change.		

The	 second	 concept	 solution	 is	 to	 transfer	 the	 approach	 and	 solution	 of	 the	 new	 DN’s	 and	 the	
knowledge	needed	to	troubleshoot,	such	as	tools,	tips	and	tricks,	and	hardware	knowledge.	The	transfer	
mechanisms	must	be	adjusted	to	the	type	of	knowledge	being	transferred	in	order	to	make	knowledge	
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transfer	 effective	 (Gupta	 &	 Govindaranjan,	 2000).	 Therefore	 a	 tool,	 shift	 transfer	 and	 meetings	 are	
chosen	 as	 transfer	 mechanisms.	 The	 tool	 that	 is	 used	 to	 transfer	 is	 OneNote,	 which	 is	 a	 Microsoft	
program	that	 is	used	 for	 information	gathering	and	multi-user	collaboration.	OneNote	 is	a	 tool	 that	 is	
known	 by	 every	 engineer	 and	 easy	 to	 use.	 On	 top	 of	 the	 OneNote	 file,	 the	 shift	 transfer	 is	 used	 to	
transfer	the	open	DN’s	to	the	next	shift.	Last	but	not	least,	meetings	with	everyone	from	TT5	are	to	be	
organized,	discussing	interesting	topics	or	complex	DN’s.	After	the	meetings	it	is	advised	to	have	a	team	
building	 activity.	 The	 OneNote	 is	 used	 to	 transfer	 explicit	 knowledge,	 while	 the	 shift	 transfers	 and	
meetings	focus	on	transferring	tacit	knowledge,	since	tacit	knowledge	is	deeply	rooted	in	routines	and	
actions	(Nonaka,	1994).		

The	 third	 concept	 solution	 requires	 the	 engineers	 to	 transfer	 everything,	 so	 both	 the	 new	 and	 the	
known	DN’s.	By	transferring	all	DN’s,	a	good	overview	for	the	engineers	is	created	of	who	knows	what.	
With	this	concept	solution	the	engineers	do	not	have	to	think	about	what	they	have	to	transfer	to	their	
colleagues,	since	they	have	to	transfer	everything.	This	knowledge	will	be	transferred	in	the	same	way	
as	the	second	concept	solution:	via	the	shift	transfer,	knowledge	sharing	meetings	and	OneNote.		

The	design	parameters	of	the	current	situation	and	the	three	concept	solutions	are	compared	in	Table	
11.		

Table	11:	Design	parameter	comparison	of	the	current	situation,	concept	solution	1,	2	and	3	

Design	parameter	 Current	situation	 Concept	solution	1	 Concept	solution	2	 Concept	solution	3	
Interaction	–	
Mechanism	

Shift	transfer	and	
occasionally	e-
mail	

Shift	transfer,	
PowerPoint	and	e-
mail	

Shift	transfer,	
knowledge	sharing	
meetings	and	OneNote	

Shift	transfer,	
knowledge	sharing	
meetings	and	OneNote	

Interaction	–		
Frequency	

Shift	transfer:	
twice	per	shift	
(beginning	and	
end	of	each	shift)	

Shift	transfer:	twice	
per	shift	(beginning	
and	end	of	each	
shift)	

Shift	transfer:	twice	
per	shift	(beginning	
and	end	of	each	shift)	
Meetings:		at	least	four	
times	per	year	

Shift	transfer:	twice	
per	shift	(beginning	
and	end	of	each	shift)	
Meetings:		at	least	four	
times	per	year	

Interaction	–	
Formality	

Formal	 Formal	 Formal	and	informal	 Formal	

Interaction	–	
Time		

Shift	transfer:	5-
30	minutes,	
depending	on	the	
topics		

Shift	transfer:	5-30	
minutes,	depending	
on	the	topics	

Shift	transfer:	30	
minutes	
Meetings:	2	hours	TT5,	
2	hours	competence	

Shift	transfer:	30	
minutes	
Meetings:	2	hours	TT5,	
2	hours	competence	

Goal	–	
Uniform	way	of	
working	

Unclear		 Neutral	 Clear		 Very	clear		

Knowledge	to	be	
transferred	

Undetermined	 Everything	that	is	
important	
according	to	the	
engineer	

New	knowledge	on	
DN’s,	tools,	hardware,	
software,	tips	and	
tricks	

All	knowledge	on	DN’s,	
tools,	hardware,	
software,	tips	and	
tricks	

Overview	of	who	
knows	what	

Low		 Low	 High	 Very	high	

Effort	to	transfer	
knowledge	

Low		 Low	 Medium	 High	
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4.2.4	Concept	solution	evaluation	and	selection	
To	 evaluate	 the	 proposed	 solutions,	 evaluation	 criteria	 are	 set	 up.	 These	 criteria	 are	 based	 on	 the	
statements	of	the	team	leaders	during	the	interviews,	the	most	important	requirements	for	the	solution	
design,	 and	 statements	 of	 the	 TT5	 engineers	 during	 the	 brainstorm	 sessions.	 The	 evaluation	 is	 done	
during	a	second	meeting	with	the	TT5	engineers,	who	are	the	experts	and	are	going	to	work	with	the	
new	solution	design.	Per	criteria	it	is	discussed	which	concept	solution	suits	best.	This	proposal	receives	
3	points,	the	second	best	concept	solution	receives	2	points	and	the	least	fit	proposal	receives	1	point.	
The	proposal	with	the	highest	total	score	is	evaluated	as	best	fit	proposal.	Table	12	presents	the	results	
from	the	evaluation.	The	criteria	are	discussed	in	the	next	sections.		

Table	12:	Proposal	solution	evaluation	and	selection	

	 Concept	1	 Concept	2	 Concept	3	

Best	for	the	performance	of	ASML	 1	 2	 3	

Supported	by	both	management	and	engineers	 2	 3	 2	

Applicability	to	all	competences	 3	 3	 3	

Clear	process	for	knowledge	transfer	 1	 3	 3	

Ratio	work/knowledge	transfer	 3	 2	 1	

Effort	for	the	engineers	 3	 2	 1	

Total:	 13	 15	 13	

	

A	short	description	of	each	criterion	 is	given.	The	first	criterion	 is	 ‘best	 for	the	performance	of	ASML’.	
The	manager	 and	 team	 leaders	of	 the	 test	department	believe	 that	 is	 not	only	 important	 to	 listen	 to	
what	the	engineers	want,	but	also	to	look	at	what	is	best	for	the	performance	of	ASML.	Concept	solution	
3	 is	best	 for	 the	performance,	because	the	engineers	will	 transfer	more	knowledge	to	each	other	and	
will	 be	 up-to-date	 with	 everything	 that	 has	 happened	 in	 other	 shifts,	 which	 will	 benefit	 their	
performance.	

The	second	criterion	is	‘supported	by	both	management	and	engineers’.	This	refers	to	the	support	and	
the	 acceptance	 of	 the	 design	 by	 both	 management	 and	 the	 engineers.	 When	 the	 engineers	 do	 not	
accept	a	solution	design,	 it	 is	not	sustainable	since	they	are	not	going	to	use	it.	However,	not	only	the	
opinion	of	 the	engineers	 is	 at	 stake,	but	also	 the	opinion	of	management	and	of	 the	 future	of	ASML.	
Together	with	the	engineers	concept	solution	2	 is	chosen	as	best	option	concerning	the	sustainability,	
because	most	engineers	support	the	solution	and	they	think	that	if	nothing	is	going	to	change	for	them	
right	now,	this	change	will	come	in	a	few	years.	

The	 third	 criterion	 is	 ‘applicability	 to	 all	 competences’.	 The	 manager	 and	 team	 leaders	 of	 the	 test	
department	are	already	striving	for	one	similar	way	of	working	across	all	different	competences,	since	
there	 currently	 are	many	differences	and	difficulties.	According	 to	 the	engineers	all	 concept	 solutions	
are	applicable	to	the	different	competences	and	therefore	receive	three	points.	
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The	fourth	criterion	is	‘clear	process	for	knowledge	transfer’.	Since	one	of	the	biggest	issues	according	to	
management	is	the	lack	of	a	clear	process,	this	criterion	is	selected	for	the	evaluation.	Concept	solution	
2	and	3	both	provide	a	clear	process	for	knowledge	transfer.	

The	 fifth	 criterion	 is	 ‘ratio	work/transfer’.	 The	engineers	 and	management	want	 to	 keep	a	 good	 ratio	
between	working	on	issues	and	transferring	knowledge	and	do	not	want	the	engineers	to	lose	focus	of	
their	main	task:	solving	issues.	Therefore,	this	criterion	is	selected.	Concept	solution	1	provides	the	best	
ratio,	 since	 the	 engineers	 can	 determine	 themselves	when	 they	 transfer	 to	 their	 colleagues	 and	 how	
often.	

The	sixth	and	last	criterion	is	‘effort	for	the	engineers’.	The	solution	design	should	be	easy	to	work	with	
and	 should	 not	 cost	 a	 lot	 of	 effort.	 Concept	 solution	 1	 is	 chosen	 as	 best	 option	 for	 this,	 since	 every	
engineer	can	decide	what	he	or	she	wants	to	transfer	and	there	are	no	rules	they	should	follow	on	what	
or	how	to	transfer	knowledge.		

As	 stated	 in	 Table	 12,	 concept	 solution	 2	 is	 the	 best	 proposal	 based	 on	 the	 criteria.	 Therefore	 this	
proposal	is	selected	together	with	the	engineers	and	the	concept	is	elaborated	during	detailing	sessions	
with	each	shift	team.	The	final	solution	design	is	discussed	in	the	next	paragraph.		

4.2.5	Final	solution	design	
As	 explained	 in	 the	 previous	 paragraph,	 the	 second	 concept	 solution	 is	 chosen	 for	 the	 final	 solution	
design.	After	the	evaluation	and	selection,	meetings	are	organized	with	each	shift	team	to	elaborate	the	
concept	solution	into	a	final	solution	design.	The	final	solution	design	concerns	agreements	on	what	TT5	
needs	 to	 transfer	 to	 each	 other	 and	 how	 they	 should	 do	 that.	 The	 engineers	 will	 transfer	 all	 new	
knowledge	to	other	shifts	using	three	mechanisms:	knowledge	sharing	meetings,	shift	transfer,	and	an	
online	knowledge-sharing	tool.	In	Figure	14	the	final	solution	design	is	depicted.		

	

Figure	14:	Final	solution	design	

Knowledge:	all	new	knowledge	
During	the	brainstorm	session	with	TT5	the	engineers	stated	that	they	would	find	it	useful	to	transfer	all	
‘new	knowledge’	 to	each	other.	 This	 is	 important	because	 this	 knowledge	and	 information	 cannot	be	
found	anywhere	and	they	usually	hear	about	this	via	VIS,	but	there	 is	no	system	for	 it.	First	of	all,	 the	
engineers	should	transfer	knowledge	about	new	DN’s	to	each	other,	since	these	solutions	are	not	added	
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to	 any	database	 yet.	On	 top	of	 that	 it	 is	 important	 for	 the	 engineers	 to	 transfer	 knowledge	on	 tools,	
hardware,	software,	and	tips	and	tricks.		

Online	knowledge	sharing	tool	
The	tool	 that	 is	used	to	transfer	knowledge	 is	OneNote,	which	 is	a	Microsoft	program	that	 is	used	for	
information	gathering	and	multi-user	collaboration.	OneNote	is	a	tool	that	is	known	by	every	engineer	
and	easy	to	use.	The	OneNote	file	 is	used	as	an	overarching	file	for	the	different	shifts	that	gathers	all	
the	 knowledge	 of	 the	 TT5	 engineers.	 The	 first	 benefit	 of	 OneNote	 compared	 to	 other	 tools	 is	 that	 it	
registers	which	user	adjusted	or	added	what	to	the	file.	For	example,	if	engineer	1	added	information	on	
a	new	tool	to	the	file,	his	initials	will	be	added	to	his	text.	In	that	way,	his	colleagues	will	know	whom	to	
ask	questions	if	they	want	to	know	more.		

The	next	benefit	 is	that	OneNote	keeps	track	of	which	information	is	recently	added	to	the	file.	When	
the	engineers	come	back	from	their	four-day	weekend,	they	will	open	the	OneNote	file	and	everything	
that	has	been	adjusted	or	added	 in	those	four	days	will	be	 in	bold	 letters	 in	the	file	and	with	a	cursor	
they	can	easily	go	through	the	recently	added	items.	The	OneNote	file	will	provide	a	good	overview	of	
the	available	knowledge	within	TT5	and	will	also	be	useful	when	a	new	engineer	 is	hired	 in	 the	team,	
since	all	knowledge	and	information	is	gathered	in	one	place	instead	of	various	different	team	sites	and	
databases.	The	OneNote	file	will	be	divided	into	different	subjects,	such	as	DN’s,	tooling,	and	software.	
A	more	detailed	description	of	the	subjects	of	the	OneNote	file	is	stated	in	Appendix	E.	

Shift	transfer	
The	 shift	 transfer	 is	 similar	 to	 the	way	 of	working	 right	 now,	 but	 there	 are	 no	 agreements	made,	 so	
agreements	are	set	up.	First	of	all,	the	shift	transfer	should	be	started	with	the	open	new	DN’s	that	need	
to	be	 transferred	 to	 the	next	 shift	 and	 still	 require	 certain	 actions.	When	 transferring	open	DN’s,	 the	
engineers	need	to	start	with	the	history	of	the	DN,	thus	a	description	of	what	has	been	done	already,	
and	 the	 thinking	 pattern	 and	 methodology	 behind	 these	 steps.	 It	 is	 very	 important	 to	 transfer	 the	
“know-why”,	such	that	the	incoming	shift	understands	why	actions	are	executed	and	which	direction	to	
go	next.	The	next	steps	and	possibly	created	action	plan	need	to	be	discussed	as	the	last	step.	Secondly,	
the	open	known	DN’s	should	be	 transferred	and	discussed	briefly.	Thirdly,	additional	 information	or	a	
discussion	based	on	the	DN	request	system	is	provided.	Fourthly,	other	topics	based	on	the	OneNote	file	
can	 be	 discussed.	 For	 example,	 additional	 information	 on	 tooling,	 or	 specific	 tips	 and	 tricks	 can	 be	
discussed	during	the	shift	transfer.	Finally,	any	other	business	is	discussed.	This	could	be	about	projects	
the	engineers	work	on,	or	other	business	related	topics.		

Knowledge	sharing	meetings	
The	 third	 mechanism	 for	 the	 engineers	 to	 transfer	 knowledge	 to	 each	 other	 is	 a	 knowledge-sharing	
meeting	with	everyone	present,	hence	all	 fifteen	engineers.	 It	 is	proposed	to	organize	 these	meetings	
four	times	per	year	as	a	minimum,	depending	on	the	availability	of	topics.	It	is	decided	not	to	organize	
them	more	 often,	 due	 to	 the	 conflicting	 shift	 schedule	 and	 increase	 in	 system	 downtime	 due	 to	 the	
absence	of	TT5’s	direct	support	for	the	Test	department.	The	meeting	will	take	four	hours	and	every	TT5	
engineer	is	expected	to	join.	The	meetings	are	organized	and	led	by	the	team	leaders	and	the	manager	
of	the	Test	department.		
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The	meeting	is	split	into	two	different	parts.	The	first	two	hours	of	the	meeting	are	held	with	the	entire	
TT5	team,	and	the	remaining	two	hours	per	competence	teams.	The	general	TT5	meeting	will	focus	on	
general	 TT5	 topics	 or	 ongoing	 projects,	 while	 the	 competence	 part	 focuses	 on	 competence	 specific	
topics	that	are	requested	by	the	engineers.	Also	best	practices	can	be	shared	and	more	complex	or	tacit	
knowledge	 can	 be	 discussed.	 After	 the	 meeting	 a	 team	 building	 activity	 such	 as	 a	 meal	 or	 drinks	 is	
proposed,	to	increase	the	social	tie	strength	between	the	TT5	engineers	and	to	get	to	know	each	other	
better	in	an	informal	way.	A	proposal	for	the	first	TT5	meeting	is	provided	in	appendix	F.	

Impact	of	the	final	solution		
The	final	solution	design	impacts	and	improves	the	current	situation	in	various	ways.	First	of	all,	the	final	
solution	design	will	 increase	the	amount	and	frequency	of	interaction	between	the	engineers.	This	will	
lead	to	improved	motivation,	tie	strength	and	trust	among	the	engineers	because	they	get	to	know	each	
other	better	in	a	formal	and	informal	way.	On	top	of	that,	the	transfer	of	tacit	and	complex	knowledge	is	
facilitated	 because	 there	 is	 more	 time	 available	 to	 transfer	 this.	 This	 will	 finally	 lead	 to	 improved	
knowledge	transfer	and	an	increased	performance.		

Secondly,	 the	final	solution	design	provides	the	engineers	with	a	better	overview	of	who	knows	what.	
This	will	 lead	to	 less	reinvention	of	the	wheel	and	engineers	redoing	the	work	of	previous	shifts,	since	
everything	is	better	registered.	It	will	also	improve	knowledge	transfer	between	the	shifts	and	increase	
the	performance	of	the	engineers.			

Finally,	with	the	solution	design	a	uniform	way	of	working	for	the	engineers	is	created.	This	will	lead	to	
an	increased	shared	vision	amongst	the	engineers,	because	they	will	all	follow	the	same	processes	and	
agreements.	 The	 uniform	way	 of	working	will	 also	 lead	 to	 less	 reinvention	 of	 the	wheel	 and	 redoing	
work	of	previous	shifts,	since	every	engineer	will	now	keep	better	track	of	what	they	have	done	in	their	
shift	 and	 will	 register	 all	 new	 solutions	 and	 tools.	 This	 will	 also	 finally	 improve	 knowledge	 transfer	
between	 the	shift	 teams	and	 increase	 their	performance.	Figure	15	presents	 the	 impact	model	of	 the	
final	solution.	The	solution	design	and	the	rest	of	 the	research	are	reflected	 in	Chapter	5:	Conclusions	
and	discussion.		

	

Figure	15:	Impact	model	final	solution	
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5. Conclusions	&	Discussion	
In	 paragraph	 5.1	 the	 main	 research	 question	 is	 answered	 and	 the	 solution	 design	 is	 reflected.	 The	
theoretical	 implications	are	discussed	 in	paragraph	5.2.	 In	paragraph	5.3	 the	practical	 implications	are	
stated.	 In	the	final	paragraph,	5.4,	the	 limitations	of	the	research	and	suggestions	for	further	research	
are	elaborated.		

5.1	Answer	main	research	question	
In	 the	 introduction	 of	 this	 thesis,	 a	 main	 research	 question	 is	 formulated,	 which	 is	 answered	 in	 this	
paragraph.	The	main	research	question,	as	stated	in	paragraph	1.3,	was	the	following:	

“How	should	ASML	adapt	its	organizational	and	work	processes	in	order	to	improve	knowledge	
transfer	between	teams	that	work	in	shifts?”									

To	 answer	 the	 main	 research	 question,	 a	 thorough	 diagnosis	 of	 the	 current	 situation	 is	 performed.	
During	 the	 diagnostic	 phase	 the	 factors	 driving	 and	 hampering	 knowledge	 transfer	 between	 the	 shift	
teams	 of	 TT5	 are	 researched.	 Empirical	 evidence	 for	 all	 nine	 factors	 as	 proposed	 in	 the	 theoretical	
framework	 is	 found,	 which	 were	 the	 following:	 knowledge	 tacitness	 and	 complexity	 (knowledge	
characteristics),	network	structure,	shared	vision,	 tie	strength,	and	trust	 (network	characteristics),	and	
motivation,	 disseminative	 capacity,	 and	 absorptive	 capacity	 (personal	 characteristics).	On	 top	 of	 that,	
the	 theoretical	 framework	 is	 enhanced	with	 three	 additional	 factors:	 knowledge	 transfer	mechanism,	
overview	of	who	knows	what	and	process	and	agreements	for	knowledge	transfer.	After	evaluation	with	
management,	it	is	confirmed	that	the	main	issues	are	caused	by	the	following	factors:	tacitness,	shared	
vision,	tie	strength,	trust,	motivation,	knowledge	transfer	mechanisms,	knowing	what	others	know	and	a	
process	for	knowledge	transfer.		

It	is	decided	with	the	manager	and	a	team	leader	of	the	test	department	to	focus	the	solution	design	on	
developing	 agreements	 with	 the	 engineers	 on	 what	 knowledge	 they	 should	 transfer	 and	 how	 they	
should	 transfer	 that	 knowledge	 to	 each	 other.	 The	 agreements	 are	 developed	 together	with	 the	 TT5	
engineers.	The	recommendation	is	to	transfer	all	new	knowledge	on	DN’s,	tools,	software	and	hardware,	
which	will	contribute	to	their	performance	and	troubleshooting	skills.	The	engineers	will	be	using	three	
different	mechanisms	 to	 transfer	 this	 knowledge:	 a	 knowledge-sharing	platform	 in	OneNote,	 the	 shift	
transfer,	and	TT5	team	meetings.		

As	stated	before,	ASML	indicated	that	there	was	a	lack	of	knowledge	transfer	and	confirmed	that	there	
were	 issues	 due	 to	 the	 following	 factors:	 the	 knowledge	 tacitness,	 a	 lacking	 shared	 vision,	 weak	 tie	
strength,	lack	of	trust,	low	motivation,	knowledge	transfer	mechanisms,	not	knowing	what	others	know	
and	a	 lacking	process	 for	knowledge	transfer.	The	solution	design	solves	 the	problems	that	ASML	was	
facing	in	several	ways.	With	the	solution	design,	the	knowledge-sharing	platform	will	directly	bring	the	
engineers	up-to-date	with	the	latest	developments	that	took	place	outside	of	their	working	hours.	The	
online	knowledge-sharing	tool	will	provide	the	engineers	with	a	good	overview	of	what	their	colleagues	
know.	 The	 engineers	will	 still	 have	 the	 shift	 transfer,	 as	 this	 is	 the	best	mechanism	 to	 transfer	 issues	
from	the	outgoing	shift	to	the	incoming	shift.	However,	they	have	to	actively	discuss	the	topics	of	the	list	
for	half	an	hour	instead	of	going	home	after	five	minutes.	The	knowledge	sharing	meetings	are	chosen	
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for	the	engineers	to	get	to	know	each	other	better	and	build	a	trustful	relationship.	When	the	engineers	
get	to	know	each	other	on	a	more	personal	level,	they	are	expected	to	be	more	motivated	to	help	each	
other	and	they	will	create	a	shared	vision.	During	the	meetings	the	engineers	can	discuss	different	topics	
and	experiences	with	each	other.	They	have	more	time	to	transfer	knowledge	and	therefore	the	transfer	
of	 tacit	knowledge	 is	 facilitated.	With	 these	 three	types	of	mechanisms,	more	knowledge	transfer	will	
occur	and	the	barriers,	negatively	affecting	knowledge	transfer,	are	expected	to	diminish.		

5.2	Theoretical	implications	
The	theoretical	contributions	of	this	research	are	twofold.	First	of	all,	a	theoretical	framework	is	built	for	
the	 drivers	 and	 barriers	 of	 knowledge	 transfer	 between	 shift	 teams.	 The	 research	 provides	 empirical	
evidence	 for	 all	 nine	 proposed	 barriers	 and	 drivers	 of	 knowledge	 transfer:	 knowledge	 tacitness	 and	
complexity	 (knowledge	 characteristics),	 network	 structure,	 shared	 vision,	 tie	 strength,	 trust	 (network	
characteristics),	 and	 motivation,	 disseminative	 capacity	 and	 absorptive	 capacity	 (personal	
characteristics).	 On	 top	 of	 that,	 the	 theoretical	 framework	 is	 enhanced	with	 three	 other	 factors	 that	
were	found	during	empirical	research:	knowledge	transfer	mechanisms,	knowing	what	others	know	and	
knowledge	transfer	process.		

Secondly,	it	sheds	new	empirical	light	on	overcoming	the	barriers	of	knowledge	transfer	in	a	shift	work	
environment.	 The	 research	not	only	presents	 the	drivers	 and	barriers	of	 knowledge	 transfer	between	
shift	 teams,	but	also	provides	a	practical	 solution	design.	The	solution	design	 is	created	 together	with	
the	engineers	who	have	a	lot	of	experience	with	working	in	a	shift	schedule.	With	the	research	a	starting	
point	for	further	research	is	provided,	which	is	elaborated	in	paragraph	5.4.		

5.3	Practical	implications	
The	practical	 implications	concern	the	recommendations	towards	the	manager	of	the	test	department	
and	 the	 team	 leaders	 of	 the	 OPTE	 teams.	 The	 practical	 implications	 consist	 of	 two	 paragraphs.	
Paragraph	 5.3.1	 discusses	 the	 implications	 concerning	 the	 final	 solution	 design	 that	 is	 created	 in	 this	
research.	Paragraph	5.3.2	provides	two	additional	recommendations	to	improve	the	current	situation	at	
ASML.	

5.3.1	Implications	concerning	the	solution	design	
It	is	recommended	to	implement	the	solution	design	as	stated	in	paragraph	4.2.5.	In	order	to	implement	
the	 final	 solution	design,	 several	 steps	 should	be	executed.	The	 first	 step	 for	 the	manager	of	 the	 test	
department	 and	 the	 involved	 team	 leaders	 is	 to	 inform	 the	 rest	 of	 the	 team	 leaders	 and	 the	 TT5	
engineers	 on	 the	 final	 solution	design	 and	 the	new	agreements	 for	 knowledge	 transfer.	 To	 do	 this,	 a	
team	meeting	with	all	team	leaders	and	TT5	engineers	should	be	organized	in	which	the	solution	design	
is	thoroughly	explained.			

The	second	step	for	the	engineers	is	to	fill	out	OneNote	file	as	far	as	possible,	such	that	there	is	a	basic	
OneNote	file	to	start	with.	Several	TT5	engineers	already	created	personal	OneNote	files	and	these	files	
can	be	combined	 into	one	 file.	By	assigning	each	TT5	engineer	 to	a	subject	 in	 the	OneNote	 file,	every	
engineer	carries	the	responsibility	to	check	if	all	information	of	that	subject	is	up-to-date	and	correct.	
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The	third	step	after	is	to	do	a	pilot	to	test	the	solution	design.	The	pilot	should	cover	every	shift	cycle	of	
all	of	the	five	shift	teams.	As	stated	before,	a	full	shift	cycle	for	a	TT5	shift	team	is	ten	days.	Therefore	it	
is	proposed	to	do	a	pilot	 for	at	 least	 five	shift	cycles,	 thus	 fifty	days.	During	 the	pilot	at	 least	one	TT5	
knowledge-sharing	meeting	 is	organized	and	every	engineer	 is	expected	to	work	according	to	the	final	
solution	design.		

The	fourth	step	is	to	evaluate	the	pilot	after	the	pilot	is	finished.	This	should	be	done	to	check	whether	
the	process	is	feasible,	how	much	effort	it	takes,	and	if	everything	is	covered	and	clear.	On	top	of	that,	
during	the	evaluation	it	should	be	checked	whether	the	biggest	issues	in	the	old	situation	are	improved	
by	the	solution	design.	For	example,	in	the	current	situation	the	TT5	engineers	do	not	know	what	their	
colleagues	experienced	during	their	shifts	and	after	the	pilot	 it	could	be	checked	if	this	 is	 improved	by	
the	solution	design.	Based	on	the	remarks	during	the	evaluation,	the	solution	design	should	be	adjusted.		

The	final	step	is	to	implement	the	adjusted	solution	design.	The	solution	design	should	be	implemented	
in	 the	 business	 process	 management	 structure	 of	 ASML	 and	 should	 be	 communicated	 to	 the	 other	
involved	 stakeholders:	 VIS	 and	OPTE.	 After	 implementation,	 it	 is	 important	 to	 check	 if	 the	 process	 is	
followed	up	upon	and	executed	in	the	right	way,	and	if	the	process	still	fits	the	needs	of	the	manager,	
team	leaders	and	engineers.	By	regularly	checking	this,	the	process	is	controlled	and	sustainable.		

5.3.2	Additional	recommendations	
On	 top	 of	 the	 practical	 implications	 concerning	 the	 solution	 design,	 two	 additional	 recommendations	
are	 developed	 to	 improve	 the	 current	 situation	 at	 ASML.	 The	 first	 recommendation	 is	 to	 focus	 on	
creating	a	team	goal	for	the	engineers.	The	fact	that	there	is	an	unclear	team	goal,	no	approach	to	reach	
the	goal	and	different	ways-of-working	in	the	teams	and	competences	cause	a	low	shared	vision.	When	
a	network	has	a	shared	vision,	individuals	in	the	network	have	the	same	perception	on	how	to	interact	
with	 each	 other.	 This	 promotes	 a	 mutual	 understanding	 and	 facilitates	 knowledge	 exchange.	 It	 can	
therefore	be	seen	as	a	bonding	mechanism	for	a	team	(Inkpen	&	Tsang,	2005).	This	can	be	improved	by	
for	 example	 introducing	 “superordinate”	 goals	 that	 provide	 the	 team	 members	 with	 incentives	 to	
interact.	 Superordinate	 goals	 refer	 to	 goals	 that	 require	 individuals	 to	 cooperate	 to	 achieve	 the	 goal,	
which	 typically	 results	 in	 rewards	 to	 the	 teams	 (Argote,	 2013;	 Sherif,	 1958).	 This	 method	 reduces	
tension	 and	 competition	 between	 people,	which	 has	 also	 been	 stated	 as	 an	 issue	 in	 this	 research.	 A	
contribution	would	be	to	create	the	same	way-of-working	in	every	competence	and	team,	such	that	the	
differences	between	the	groups	are	diminished.	The	 focus	point	 for	the	manager	and	team	 leaders	of	
Test	and	VIS	is	creating	similar	ways-of-working	in	every	team	and	competence.		

The	second	recommendation	is	to	make	use	of	temporary	personnel	movement.	Temporary	personnel	
movement	 is	 a	mechanism	 to	enhance	 knowledge	 transfer	 and	 increase	experience	working	 together	
(Argote	&	Miron-Spektor,	 2011;	 Inkpen	&	Tsang,	 2005).	 Through	 temporary	personnel	movement	 the	
engineers	gain	experience	working	together	and	with	that	they	develop	a	shared	sense	of	who	knows	
what	in	the	team	(Reagans	et	al.,	2005).	The	movement	of	personnel	allows	for	an	effective	mechanism	
to	transfer	tacit	knowledge	and	on	top	of	that	it	facilitates	the	development	of	relationships	(Inkpen	&	
Tsang,	 2005;	 Reagans	 et	 al.,	 2005).	 Personnel	 transfers	 establish	 social	 network	 ties	 on	 top	 of	 more	
formal	ties	between	individuals,	and	these	social	network	ties	facilitate	social	 interactions	and	provide	
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channels	for	knowledge	exchange.	It	also	enhances	the	creation	of	a	shared	culture	and	trust	(Inkpen	&	
Tsang,	2005).	 In	 the	business	context,	personnel	movement	could	be	done	 in	 two	different	ways.	The	
first	possibility	is	to	transfer	the	engineers	of	two	teams	to	the	same	shift	such	that	they	work	together	
directly	with	 each	 other.	 An	 example	 is	 transferring	 the	 engineer	 from	 team	 1	 to	 team	 3	 for	 one	 or	
multiple	shift	 cycle(s).	This	way	 the	engineers	get	 to	know	each	other,	can	 learn	 from	each	other	and	
build	a	better	relationship;	they	develop	experience	working	together.	However,	this	would	mean	that	
an	 engineer	 is	 not	 working	 his	 cycle	 and	 probably	 causing	 extra	 downtime	 on	 his	 original	 shift.	 The	
second	possibility	is	by	switching	shifts	of	the	engineers,	for	example	switching	an	engineer	from	team	1	
with	an	engineer	from	team	3,	which	changes	the	order	of	shift	transfers.	This	influences	the	knowledge	
flow	 and	 the	 network	 structure.	 It	 would	 provide	 the	 engineers	 with	 the	 exchange	 of	 different	
knowledge	and	experience,	and	different	interactions	and	closer	relationships.		

5.4	Limitations	and	future	research	
Although	the	research	provided	insight	in	the	drivers	and	barriers	to	knowledge	transfer	between	shift	
teams	and	a	sustainable	solution	design	is	created,	there	are	several	limitations	to	the	research.	Some	of	
these	limitations	will	however	create	opportunities	for	further	research.	The	limitations	and	suggestions	
for	further	research	are	discussed	in	the	next	sections.		

First	 of	 all,	 the	 research	 is	 conducted	 focusing	 on	 five	 small	 shift	 teams	within	 a	 single	 organization,	
while	other	shift	teams	in	other	organizations	might	face	similar	 issues	and	possibly	have	solutions	for	
this.	Because	of	 this,	 the	generalizability	of	 the	 research	 is	debatable.	Even	 though	 the	collected	data	
provides	insights	for	the	issues	with	knowledge	transfer	across	shifts,	it	is	not	claimed	that	the	findings	
are	 representative	and	generalizable	 for	all	 shift	environments,	because	only	 five	 shift	 teams	within	a	
single	 organization	 are	 researched.	 However,	 since	 limited	 research	 is	 conducted	 in	 this	 area,	 it	 is	 a	
useful	starting	point	for	future	research	that	focuses	on	facilitating	knowledge	transfer	and	collaboration	
in	 a	 shift	 work	 environment.	 Further	 research	 could	 include	 a	 comparison	 of	 different	 teams	 or	
departments	across	different	organizations.	

Secondly,	 this	 research	 only	 focuses	 on	 a	 single	 type	 of	 shift	 schedule,	 a	 so-called	 “rotating	 5-shift	
schedule”.	A	wide	variation	of	shift	schedules	is	available	and	each	schedule	has	its	own	complications	
regarding	 knowledge	 transfer.	 These	 specific	 complications	need	 to	be	determined	before	 knowledge	
transfer	can	be	improved.	However,	it	is	likely	that	issues	with	trust,	tie	strength	and	motivation	occur	in	
other	environments	when	a	team	consists	of	multiple	shifts	and	where	there	is	limited	time	for	people	
to	build	a	trusting	relationship.	During	the	research	it	is	noticed	that	knowledge	transfer	is	also	an	issue	
at	 VIS,	 while	 VIS	 has	 been	 working	 together	 for	 a	 much	 longer	 period	 than	 TT5	 and	 they	 work	 in	 a	
different	 shift	 schedule	 than	 TT5.	 The	 VIS	 engineers	 have	 more	 meetings	 and	 longer	 shift	 transfers,	
leaving	them	with	more	time	to	build	a	relationship	and	to	transfer	knowledge	face-to-face.	However,	
VIS	also	experiences	competition	between	the	shift	teams	and	a	lack	of	trust;	it	is	confirmed	by	several	
people	that	they	redo	the	work	of	the	previous	shift	just	like	the	TT5	engineers.	On	top	of	that,	during	
the	research	another	project	started	at	assembly	(ASSY)	and	these	shift	teams	face	similar	issues	as	TT5.	
Therefore	it	can	be	stated	that	the	results	could	be	generalized	to	other	teams	and	departments	within	
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ASML.	 Therefore	 it	 is	 assumed	 that	 these	 teams	 do	 not	 have	 good	 solutions	 for	 the	 issues	 they	 are	
facing	either	and	that	the	results	can	be	generalized	within	ASML.	

Thirdly,	on	top	of	the	twelve	factors	affecting	knowledge	transfer	there	could	be	more	explanations	why	
people	do	not	transfer	knowledge.	Only	the	factors	within	the	teams	are	taken	into	account,	however	
the	external	factors	are	not	taken	into	account.	For	example,	during	the	research	a	reorganization	took	
place.	This	could	have	led	to	people	being	scared	losing	their	jobs	and	caused	them	to	be	protective	of	
their	own	knowledge,	because	they	believe	that	knowledge	is	power.	Another	factor	that	could	have	an	
influence	 on	 knowledge	 transfer	 that	 is	 not	 taken	 into	 account	 is	 the	 culture	within	 ASML.	 As	 stated	
before,	it	is	mentioned	that	similar	issues	occur	at	VIS	and	ASSY.	Therefore	it	could	be	that	the	culture	
within	the	company	causes	competition	between	teams	and	individuals,	but	this	 is	also	not	taken	into	
account	during	the	research	and	could	be	researched	in	the	future.		

Finally,	 the	 final	 impact	 of	 the	 solution	 design	 on	 the	 performance	 of	 the	 engineers	 could	 not	 be	
measured,	due	to	the	unstable	state	of	TT5	and	the	current	way-of-working.	Currently,	ASML	uses	two	
key	performance	 indicators	 (KPI’s)	 to	determine	 the	performance	of	 the	TT5	engineers:	 solving	 speed	
and	solving	power.	Solving	speed	refers	to	the	time	it	takes	to	solve	a	DN.	Solving	power	is	the	amount	
of	DN’s	that	is	solved	by	TT5	compared	to	the	total	amount	of	DN’s	solved	in	the	factory,	represented	in	
a	percentage.	There	are	however	two	 issues	with	measuring	performance	using	the	current	KPI’s.	The	
first	 issue	 is	 that	 the	 team	 TT5	 is	 founded	 quite	 recently	 and	 is	 still	 unstable.	 The	 way	 of	 working	
changes	often,	there	are	engineers	joining	and	leaving	every	few	months	and	TT5	is	still	in	their	training	
period	during	the	executing	of	the	research.	The	fact	that	TT5	has	not	reached	a	stable	phase	yet	makes	
it	 difficult	 to	do	a	quantitative	measure.	 The	 second	 issue	 concerns	 the	way-of-working	of	 TT5	at	 the	
moment.	The	agreements	for	the	way-of-working	are	not	very	strict	and	are	not	always	adhered	to.	As	
stated	 before,	 solving	 speed	 measures	 the	 time	 to	 solve	 a	 DN.	 However,	 a	 novice	 engineer	 would	
escalate	the	more	complex	DN’s	to	the	next	 line	while	a	more	expert	engineer	would	try	to	solve	this	
complex	DN.	 The	 results	 of	 this	 performance	measure	 are	 the	 contrary	 to	what	 is	 expected.	 There	 is	
expected	that	the	more	experienced	an	engineer	is,	the	faster	the	solving	speed.	This	means	that	solving	
speed	 at	 this	moment	 in	 time	 is	 not	 a	 good	 indicator	 for	 performance.	 There	 is	 a	 similar	 issue	 with	
solving	power.	Although	 it	was	not	possible	during	this	 research,	quantitative	analysis	could	be	a	next	
step	to	take	after	the	recommendations	are	implemented.	A	proposal	would	be	to	use	the	measure	that	
is	proposed	in	paragraph	2.1.	However,	before	this	measure	can	be	used,	there	are	factors	that	need	to	
be	controlled	for.	First	of	all,	TT5	should	be	finished	with	their	training	period	at	VIS.	Secondly,	the	way	
of	working	of	TT5	should	be	clear	and	the	agreements	that	are	made	should	be	adhered	to.	Even	though	
the	final	 impact	of	the	solution	design	on	the	performance	of	the	engineers	could	not	be	measured,	 it	
could	be	checked	whether	 the	 issues	 they	were	 facing	are	diminished	or	 resolved	due	 to	 the	solution	
design.		
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Appendix	A:	Search	approach	
This	appendix	discusses	the	literature	search	approach.	The	process	started	with	gaining	knowledge	on	
the	underlying	concept	of	the	research:	organizational	 learning.	Before	understanding	how	people	can	
learn	 from	 each	 other,	 it	 is	 important	 to	 find	 out	 what	 learning	 is	 and	 how	 it	 occurs	 within	 an	
organization.	Therefore	the	topic	of	organizational	learning	is	researched	first;	it	forms	the	basis	for	the	
theoretical	 framework.	 After	 this,	 the	 topic	 of	 knowledge	 transfer	 is	 thoroughly	 researched.	 The	 last	
step	 is	discovering	what	makes	shift	 teams	different	and	 linking	 the	 results	 to	 the	 topic	of	knowledge	
transfer.	Through	this	search	ten	articles	are	selected.		
Two	different	approaches	were	used	(Van	Aken	et	al.,	2007):	(1)	the	use	of	search	engines	and	(2)	the	
snowball	method.	These	two	approaches	are	discussed	in	more	detail	in	the	next	two	sections.			
	

1. Search	Engines	
The	 first	 search	method	that	 is	used	 is	 searching	 literature	with	search	engines.	Examples	of	scholarly	
databases	 that	 are	 used	 are	ABI/Inform,	Google	 Scholar,	 JSTOR,	 ProQuest,	 and	Management	 Science.	
First	of	all,	the	search	strings	are	used	to	search	the	entire	database.	Since	all	search	strings	resulted	in	a	
high	number	of	papers,	selection	criteria	are	set	up.	These	criteria	are	the	following:	

- Journal	article	
- Published	after	1990	
- Published	in	one	of	the	following	journals	(all	journals	have	an	impact	factor	of	3	or	higher):		

o Organization	Science		
o Management	Science		
o Journal	of	Management	Studies	
o Journal	of	Operations	Management	

	
After	this,	the	number	of	potential	papers	significantly	diminished.	The	title	of	every	potential	paper	is	
read	and	a	selection	is	made	based	on	topic	relevance	and	level	of	analysis	and	then	the	abstract	is	read.	
For	example,	 the	papers	 that	discuss	 inter-organizational	 knowledge	 transfer	have	a	different	 level	of	
analysis	than	this	research,	which	concerns	intra-organizational	knowledge	transfer.	After	filtering,	nine	
papers	are	selected	forming	the	basis	of	the	theoretical	framework.	Table	13	presents	the	search	strings,	
total	number	of	papers,	number	of	potential	papers	and	number	of	selected	papers.		
	
Table	13:	Search	strings	

Subject	 Search	string	 Total	
papers	(#)	

Potential	
papers	(#)	

Selected	
papers	(#)	

Keywords:	
Organizational	
learning	

“Organizational	learning”	
“Learning	from	experience”	
	“Organizational	learning”	AND		
“Knowledge	management”	
“Organizational	learning”	AND	mechanisms	
“Organizational	learning”	AND	drivers	

61,734	
12,998	

	
16,562	
28,420	
14,142	

134	
10	

	
4	
2	
0	

1	
2	
	
-	
-	
-	

Knowledge	 “Knowledge	transfer”	 65,952	 100	 3	
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transfer	 “Knowledge	transfer”	AND	organizations	
“Intra-organizational”	AND	“knowledge	
transfer”	
“Knowledge	transfer”	AND	“organizational	
learning”	
“Knowledge	transfer”	AND	mechanisms	
“Knowledge	transfer”	AND	drivers	
“Knowledge	transfer”	AND	antecedents	

46,553	
6,066	

	
9,452	

	
26,150	
14,260	
41,087	

8	
1	
	

3	
	

1	
0	
1	

-	
1	
	
-	
	
-	
-	
1	

Shift	work	 “Shift	work”	
“Shift	work”	AND	“hand-off”	
“Shift	work”	AND	transfer	
“Shift	work”	AND	“knowledge	transfer”	
“Shift	work”	AND	learning	
“Shift	work”	AND	“organizational	learning”	

23,282	
269	

3,575	
186	

4,824	
316	

1	
0	
0	
0	
0	
0	

-	
-	
-	
-	
-	
-	

	

The	selected	papers	through	literature	search	are	the	following:	
- Argote,	L.,	&	Miron-Spektor,	E.	(2011).	Organizational	Learning:	From	Experience	to	Knowledge.	

Organization	Science,	1123-1137.	
- Inkpen,	 A.	 C.,	 &	 Tsang,	 E.	 W.	 (2005).	 Social	 capital,	 networks,	 and	 knowledge	 transfer.	 The	

Academy	of	Management	Review,	146-165.	
- Levin,	D.	Z.,	&	Cross,	R.	(2004).	The	Strength	of	Weak	Ties	You	Can	Trust:	The	Mediating	Role	of	

Trust	in	Effective	Knowledge	Transfer.	Management	Science,	1477-1490.	
- Osterloh,	M.,	&	Frey,	B.	S.	 (2000).	Motivation,	Knowledge	Transfer,	and	Organizational	Forms.	

Organization	Science,	538-550.	
- Reagans,	 R.,	 Argote,	 L.,	 &	 Brooks,	 D.	 (2005).	 Individual	 Experience	 and	 experience	 working	

together:	 predicting	 learning	 rates	 from	knowing	who	 knows	what	 and	 knowing	how	 to	work	
together.	Management	Science,	869-881.	

- Tsai,	 W.	 (2001).	 Knowledge	 Transfer	 in	 Intraorganizational	 Networks:	 Effects	 of	 Network	
Position	and.	The	Academy	of	Management	Journal,	996-1004.	

- van	 Wijk,	 R.,	 Jansen,	 J.	 J.,	 &	 Lyles,	 M.	 A.	 (2008).	 Inter-	 and	 Intra-Organizational	 Knowledge	
Transfer:	A	Meta-Analytic	Review	and	Assessment	of	its	Antecedents	and	Consequences.	Journal	
of	Management	Studies,	830-853.	

- Zander,	 U.,	 &	 Kogut,	 B.	 (1995).	 Knowledge	 and	 the	 speed	 of	 the	 transfer	 and	 imitation	 of	
organizational	capabilities:	An	empirical	test.	Organization	Science,	76-92.	

	

2. Snowball	method	
After	searching	literature	with	search	engines,	the	so-called	‘snowball’	method	is	used	(Van	Aken	et	al.,	
2007).	According	to	Van	Aken	et	al.	(2007)	the	snowball	method	can	be	executed	in	two	ways:	backward	
and	forward.	Both	methods	are	applied	during	the	literature	review.	Backward	snowballing	is	executed	
to	 study	 the	 origins	 and	 development	 of	 constructs	 and	 to	 identify	 experts	 in	 the	 topic	 of	 research.	
Forward	snowballing	is	performed	to	identify	new	findings	and	extend	knowledge	on	a	topic.		
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The	reference	 lists	of	 the	 list	of	papers,	as	stated	above,	are	checked	and	new	citations	are	reviewed.	
Each	time	a	new,	potentially	interesting	paper	or	book	was	found,	the	abstract	was	read	and	based	on	
the	 level	 of	 analysis,	 journal	 impact	 factor,	 and	 the	 topic	 and	 context	 relevance	a	paper	or	 book	was	
selected.				



	

	
	

58	

Appendix	B:	Stakeholder	analysis	and	interviewees	
A	 stakeholder	 analysis	 is	 done	 to	 get	 an	understanding	of	 the	people	 involved	 in	 the	 research.	 Three	
aspects	are	analyzed.	The	first	aspect,	commitment/enthusiasm,	is	illustrated	on	the	x-axis.	The	second	
aspect,	importance,	is	depicted	on	the	y-axis.	The	relative	influence	is	reflected	by	the	ball	size.		

Four	stakeholder	groups	are	defined:	the	TT5	engineers,	the	manager	of	the	test	department,	the	test	
team	leaders	and	the	VIS	engineers.	The	results	of	the	stakeholder	analysis	are	depicted	in	Figure	16.		

	

Figure	16:	Stakeholder	analysis	

The	 TT5	 engineers	 are	 the	most	 valuable	 stakeholders	 in	 terms	 of	 the	 importance	 of	 the	 change	 for	
them,	 since	 this	 research	 has	 an	 impact	 on	 the	 way	 they	 are	 working.	 They	 are	 also	 committed	 to	
change	the	current	situation;	however	they	are	at	the	same	time	hesitant	for	the	same	reason,	namely	it	
is	likely	that	they	are	not	fully	committed	because	their	way	of	working	will	probably	change	because	of	
this	 research.	 Their	 influence	 is	 also	 high	 since	 their	 input	 is	 used	 for	 the	 solution.	 According	 to	 the	
analysis	it	is	important	to	enlist	their	help.	

The	manager	of	the	test	department	 is	 the	most	 important	 in	terms	of	 influence	and	his	commitment	
towards	 the	 project.	 The	manager	 is	 the	 one	making	 the	 final	 decision.	 His	 commitment	 is	 very	 high	
because	he	recognizes	the	problem	and	it	is	important	to	come	up	with	a	solution	for	it.	His	importance	
is	ranked	as	average,	because	it	does	not	influence	his	way	of	working	directly,	but	it	influences	the	way	
of	working	of	the	people	in	his	department.	It	is	good	to	enlist	his	help	when	needed.	
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It	 is	 also	 important	 to	 enlist	 help	 from	 the	 test	 team	 leaders,	 since	 their	 commitment	 towards	 the	
project	is	high,	as	well	as	their	importance	and	influence.		

Finally,	VIS	engineers	are	also	stakeholders	and	 their	 importance,	 influence	and	commitment	are	 low.	
This	is	because	their	work	is	not	impacted	by	the	change	and	therefore	their	influence	and	commitment	
are	low.	This	means	that	they	are	only	informed	about	the	research	but	not	involved.	For	learning	more	
about	the	competences	and	for	verification,	two	VIS	engineers	are	interviewed.		

In	the	Table	14	an	overview	of	the	interviewees,	the	team	they	are	in	and	the	competence	they	work	for	
is	provided.	Fictive	names	are	used	for	the	teams	such	that	anonymity	is	ensured.		

Table	14:	Overview	interviewees	

Interviewee	 Team	 Competence	
Manager	test	department	 -	 -	
Senior	team	leader	 Test	-	Alpha	 -	
Progress	team	leader	 Test	-	Delta	 -	
People	team	leader	 Test	-	Gamma	 -	
TT5	Engineer	 Test	-	Beta	 ME	&	SQ	
TT5	Engineer	 Test	-	Beta	 ILL	&	CT/EL	
TT5	Engineer	 Test	-	Gamma	 WS/WH	&	RS/RH	
TT5	Engineer	 Test	-	Gamma	 ILL	&	CT/EL	
TT5	Engineer	 Test	-	Epsilon	 WS/WH	&	RS/RH	
TT5	Engineer	 Test	-	Epsilon	 ILL	&	CT/EL	
TT5	Engineer	 Test	-	Delta	 ME	&	SQ	
TT5	Engineer	 Test	-	Delta	 WS/WH	&	RS/RH	
TT5	Engineer	 Test	-	Alpha	 ME	&	SQ	
TT5	Engineer	 Test	-	Alpha	 WS/WH	&	WH	
VIS	Engineer	 VIS	-	Kappa	 SQ	
VIS	Engineer	 VIS	-	Lambda	 ILL	
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Appendix	C:	Interview	protocols	
As	explained	 in	section	3.1,	 there	are	two	different	protocols	used	for	the	 interviews.	These	protocols	
are	based	on	the	different	roles	of	the	interviewees	towards	knowledge	transfer.	

Interview	protocol	team	leaders	and	managers	
Introduction	

- Welcome	to	the	interview,	thank	you	for	your	time	
- Introduction	of	the	interviewer	
- Goal	 of	 the	 project:	 The	 goal	 of	 the	 project	 is	 to	 give	 ASML	 recommendations	 on	 how	

knowledge	transfer	between	shifts	can	be	improved.		
- Goal	of	the	interview:	There	are	several	goals	for	this	interview.	First	of	all,	a	DN	process	map	is	

created	and	this	needs	to	be	verified.	Secondly,	the	goal	 is	to	get	a	good	understanding	of	the	
current	 situation	 by	 seeing	what	 is	 being	 transferred	 at	 the	moment,	 which	mechanisms	 are	
used,	what	the	agreements	are	and	what	the	motives	behind	that	are.	The	last	goal	is	to	check	if	
there	are	things	that	would	like	the	interviewee	see	being	transferred	in	the	future.	

- Everything	that	will	be	said	during	the	interview	is	anonymous	
- Ask	permission	to	record	the	interview	for	data	collection	
- Ask	for	a	short	introduction	of	the	interviewee	

	
DN	process	
[Explication	DN	process]	Is	this	the	correct	DN	process?	(show	flowchart)	
Is	there	a	difference	between	knowledge	transfer	of	known	and	new	disturbances?	
	
Agreements	
What	does	TT5	have	to	transfer?	What	are	the	current	agreements?	
Are	there	any	agreements	about	what	transfer	mechanism	you	should	use?	
	
Expectations	
What	do	you	expect	from	this	project?	
What	are	important	criteria	for	the	recommendation?	
Would	 you	 like	 to	 see	 a	 solution	 that	 focuses	 on	 one	 competence	 or	 one	 that	 can	 be	 applied	 to	 all	
competences?	
	
Current	to	future	situation	
What	do	you	see	from	knowledge	transfer	between	TT5	teams?		
Are	 you	 satisfied	 with	 knowledge	 transfer	 between	 TT5	 teams	 at	 this	moment	 in	 time?	 If	 not,	 what	
could	be	improved?	
Would	you	like	to	add	something	that	I	have	not	mentioned	in	this	interview?	
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Interview	protocol	Engineers	
Introduction	

- Welcome	to	the	interview,	thank	you	for	your	time	
- Introduction	of	the	interviewer	
- Goal	 of	 the	 project:	 The	 goal	 of	 the	 project	 is	 to	 give	 ASML	 recommendations	 on	 how	

knowledge	transfer	between	shifts	can	be	improved.		
- Goal	of	the	interview:	There	are	several	goals	for	this	interview.	First	of	all,	a	DN	process	map	is	

created	and	this	needs	to	be	verified.	Secondly,	the	goal	 is	to	get	a	good	understanding	of	the	
current	 situation	 by	 seeing	 what	 is	 being	 transferred	 at	 the	moment,	 which	mechanisms	 are	
used,	what	the	agreements	are	and	what	the	motives	behind	that	are.	The	last	goal	is	to	check	if	
there	are	things	that	the	interviewee	would	like	to	see	being	transferred	in	the	future.	

- Everything	that	will	be	said	during	the	interview	is	anonymous	
- Ask	permission	to	record	the	interview	for	data	collection	
- Ask	for	a	short	introduction	of	the	interviewee	

	
DN	process	
[Explication	DN	process]	Is	this	the	correct	DN	process?	(show	flowchart)	
Is	there	a	difference	between	knowledge	transfer	of	known	and	new	disturbances?	
	
Knowledge	
What	 kind	 of	 knowledge	 do	 you	 get	 from	 working	 the	 process?	 At	 which	 point	 do	 you	 gain	 most	
knowledge?	
What	kind	of	knowledge	do	you	get	from	the	meetings	or	one-on-ones	with	VIS?	
What	do	you	transfer	and	discuss	at	the	moment	in	the	shift	transfer?	
What	 do	 you	 transfer	 to	 your	 TT5	 colleagues	 after	 face-to-face	 knowledge	 transfer/meetings	 with	
others?	
What	do	you	transfer	after	day-to-day	operations?		
Is	there	a	difference	between	out	of	spec,	error	or	other	(workmanship)	related	issues/disturbances?		
How	do	you	determine	what	to	transfer?	
	
Agreements/Process	
What	do	you	have	to	transfer?	What	are	the	current	agreements?	
Are	there	any	agreements	about	what	transfer	mechanism	you	should	use?	
	
Mechanisms	
How	do	you	transfer	knowledge	at	the	moment?	Why?	
Is	 there	a	difference	between	the	 transfers	of	different	 types	of	knowledge?	Difference	between	how	
you	transfer	day-to-day	operation	knowledge	versus	knowledge	you	gain	from	meetings?	
When	do	you	transfer?	Do	you	do	that	right	after	meeting	or	at	the	end	of	the	shift?	
How	often	per	shift	do	you	transfer	knowledge?	
Whom	do	you	transfer	to?	
	



	

	
	

62	

	
Current	to	future	situation	
Are	 you	 satisfied	 with	 knowledge	 transfer	 between	 TT5	 teams	 at	 this	moment	 in	 time?	 If	 not,	 what	
could	be	improved?	
Are	there	things	you	would	like	to	see	being	transferred	that	currently	are	not?	Why?	
Would	you	like	to	add	something	that	I	have	not	mentioned	in	this	interview?	
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Appendix	D:	Interview	quotes	
In	Table	15	the	interview	quotes	are	stated.	It	starts	with	the	number	of	the	quote,	indicated	by	“#”,	the	
type	of	characteristics	(knowledge,	network	or	personal),	the	factor	and	the	corresponding	quote	of	the	
interviewee.		

Table	15:	Interview	quotes	

#	 Characteristics	 Factor	 Interviewee	 Quote	

1	 Knowledge	 Tacitness	 1	 Experienced	engineers	can	just	look	at	an	issue	and	know	what	the	problem	
is	and	how	to	solve	it,	based	on	experience.	

2	 Knowledge	 Tacitness	 1	 I	learn	most	by	doing	it,	day-to-day	operation.	
3	 Knowledge	 Tacitness	 2	 If	you	have	more	knowledge	you	can	estimate	where	the	issue	is	located,	so	

you	approach	the	solution	faster	than	others.		
4	 Knowledge	 Tacitness	 3	 You	can	find	knowledge	on	the	theory	or	thinking	pattern	behind	solving	an	

issue.	
5	 Knowledge	 Tacitness	 4	 To	me	it	is	common	sense.	By	sitting	with	VIS	you	learn	their	way	of	thinking	

and	analyzing.		
6	 Knowledge	 Tacitness	 5	 It	 is	 all	 common	 sense.	 You	 either	 have	 the	 ability	 to	 troubleshoot	 or	 you	

don’t.		
7	 Knowledge	 Tacitness	 6	 This	means	that	you	need	to	know	a	little	bit	what	you	are	doing	and	get	the	

feeling	for	it.	
8	 Knowledge	 Tacitness	 6	 At	this	stage	it	is	basically	learning	by	doing,	learning	by	experience.	
9	 Knowledge	 Tacitness	 7	 The	knowledge	is	in	my	head	and	it	is	difficult	to	explain	to	others	
10	 Knowledge	 Tacitness	 8	 You	 learn	 how	 to	 troubleshoot.	 Everyone	 has	 their	 own	 way	 of	

troubleshooting.	
11	 Knowledge	 Tacitness	 9	 I	gain	new	knowledge	from	solving	issues	myself,	with	or	without	the	help	of	

VIS.		
12	 Knowledge	 Tacitness	 10	 I	learn	the	most	from	day-to-day	operation.	I	learn	how	to	approach	issues.		
13	 Knowledge	 Complexity	 1	 I	 learn	the	most	 in	the	part	where	the	 issue	 is	not	known,	 I’d	have	to	think	

about	 the	 issue.	 It	 requires	 an	 analysis	 and	 ruling	 out	 some	 parts,	 making	
decisions,	taking	risks.	

14	 Knowledge	 Complexity	 2	 We	 learn	 how	 to	 approach	 and	 analyze	 and	 how	 to	 think	 about	 every	
possibility.	 It	 can	be	hardware,	 software,	human	errors…	There	are	a	 lot	of	
possibilities	where	the	problem	is	located.	

15	 Knowledge	 Complexity	 3	 There	is	a	lot	of	knowledge	available	in	databases,	but	it	is	unstructured.	You	
can	read	about	old	issues,	presentations	of	hardware,	software,	old	machine	
types,	new	machine	types,	differences	between	the	machine	types,	how	tests	
work,	 how	 measuring	 systems	 work,	 functionalities	 of	 components	 in	 the	
machines,	tips	and	tricks,	etc.		

16	 Knowledge	 Complexity	 4	 Sitting	with	VIS	means	that	you	can	watch	how	they	troubleshoot,	especially	
with	 the	 more	 complex	 issues.	 Their	 ideas,	 talking	 with	 them,	 working	
together…	It	affects	my	general	knowledge.	

17	 Knowledge	 Complexity	 5	 Don’t	forget	that	everything	is	very	complex.	You	are	constantly	learning	with	
the	 new	 machine	 technologies.	 Every	 year	 there	 are	 new	 systems	 being	
made.		
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#	 Characteristics	 Factor	 Interviewee	 Quote	

18	 Knowledge	 Complexity	 6	 You	are	being	given	a	problem	and	you	have	a	set	from	known	solutions	that	
have	not	solved	it.	You	are	starting	with	I	have	tried	everything	that	solved	it	
in	 the	 past,	 but	 it’s	 not	 helping	 so	 it	 is	 not	 solving	 it.	 So	 it	 needs	 to	 be	
something	to	start	looking	in	a	broader	line	than	the	fishbone.	Along	the	way	
you	 learn	 something	new,	 it	might	be	a	part	of	 the	machine	 that	 you	have	
never	thought	about	or	seen	before.		

19	 Knowledge	 Complexity	 7	 There	are	new	DN’s	 that	you	need	 to	analyze	 further.	You	can	but	 it	 is	not	
structured,	 that’s	 the	problem	as	well.	 It	 is	 like	 this	 is	 a	bunch	of	 trainings,	
information,	graphs,	data	and	then	“good	luck”.			

20	 Knowledge	 Complexity	 9	 With	 new	 issues	 we	 have	 to	 start	 with	 analyzing	 and	 think	 about	 which	
direction	 to	 go.	 Knowing	 how	 the	 machine	 works	 is	 the	 most	 important	
knowledge	to	have.	 If	you	are	going	to	measure,	you	have	to	know	what	to	
expect.		

21	 Network	 Network	
structure	

1	 I	transfer	that	to	my	team,	my	test	team.	

22	 Network	 Network	
structure	

3	 Depending	on	how	important	it	is,	I	will	only	talk	to	my	own	TT5	shift.	

23	 Network	 Network	
structure	

6	 It	 is	 conflicting	you	got	another	 team	within	a	 team.	But	being	one	person,	
your	team	is	the	other	shift.	It	is	maybe	better	if	we	look	at	is	as	one	team.	

24	 Network	 Network	
structure	

8	 TT5	is	a	team	on	its	own,	but	a	team	that	works	in	shifts.		

25	 Network	 Shared	vision	 1	 Everything	is	based	on	your	own	request.	It	would	be	nice	to	have	some	sort	
of	meeting	with	TT5	to	sit	down	and	discuss	what	we	have	learned	so	far	and	
talk	about	each	other’s	thinking	processes	and	learn	and	to	get	to	know	that.	

26	 Network	 Shared	vision	 2	 Every	 time	 during	 the	 TT5	 meetings	 I	 hear	 a	 new	 way	 of	 working.	 It	 is	
changing	a	lot.	Also	every	competence	has	their	own	way	of	working.	

27	 Network	 Shared	vision	 5	 Other	competences	do	it	differently.	
28	 Network	 Shared	vision	 6	 There	 are	 people	 with	 different	 levels	 of	 education,	 different	 levels	 of	

security	in	society.	There	are	a	lot	of	people	scared	of	losing	their	jobs	so	you	
got	 that	 competitiveness	 in	 there	 as	 well.	 	 There	 is	 no	 team	 goal	 and	 we	
never	had	a	chance	to	sit	down	and	talk	about	it.	

29	 Network	 Shared	vision	 6	 Every	 competence	works	 slightly	 different.	 Also	 the	 TT5	 teams.	 Should	 we	
not	standardize	this	as	a	good	idea	and	roll	 it	out	across	all	5	teams,	before	
you	got	5	teams	doing	5	different	things	again.	That	competition	thing.		

30	 Network	 Shared	vision	 7	 Each	team	has	their	own	difference	and	does	their	own	thing.	
31	 Network	 Shared	vision	 8	 Everyone	has	their	own	way	of	troubleshooting.	
32	 Network	 Tie	strength	 2	 I	only	send	knowledge	to	our	shift;	I	don’t	send	information	to	other	TT5’ers.	
33	 Network	 Tie	strength	 3	 TT5	is	founded	recently,	2	shift	teams	I	hardly	see	and	2	shift	teams	I	see	all	

the	 time.	 These	 last	 teams	 I	 know	 personally.	 I	 am	 reluctant	with	 people	 I	
don’t	know	that	well.	I	think	that	might	have	something	to	do	with	trust.	

34	 Network	 Tie	strength	 4	 I	hardly	see	the	other	shifts,	so	I	don’t	share	a	lot	with	them.	I	do	share	a	lot	
in	my	own	team.		

35	 Network	 Tie	strength	 6	 You	 do	 get	 a	 solid	 transfer	 with	 the	 two	 teams	 you	 see	 more	 often,	 but	
obviously	 they	also	take	 it	down	the	chain	and	they	transfer	 it	 to	 the	other	
ones.	

36	 Network	 Tie	strength	 7	 I	do	two	days	transfer	with	these	guys	and	then	we	talk	a	lot	more,	and	then	
you	 become	more	 personal;	 you	 get	 to	 know	 each	 other	 and	 get	 to	 bond.	
With	the	other	two	shifts	you	talk	as	well,	but	you	don’t	have	that	bond.	
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#	 Characteristics	 Factor	 Interviewee	 Quote	

37	 Network	 Tie	strength	 8	 The	 transfers	 with	 the	 team	 before	 and	 after	 me	 are	 good,	 because	 you	
personally	know	them.	There	is	a	difference	with	the	other	teams	because	you	
see	 them	 a	 lot	 less.	 Our	 shift	 team	 is	 very	 close	 and	 that	 helps	 a	 lot	 with	
knowledge	transfer.		

38	 Network	 Tie	strength	 9	 To	me	there	is	not	a	real	difference	between	the	shift	transfers	with	the	teams	
you	see	more	often	and	the	ones	you	see	less	often.	

39	 Network	 Tie	strength	 10	 Because	you	see	them	less,	you	discuss	less	
40	 Network	 Trust	 3	 To	me	it	makes	sense	that	if	you	see	people	less	often,	there	is	less	trust.	It	is	a	

bottleneck	in	the	process.	 If	you	don’t	trust	someone	to	interpret	 it	the	right	
way,	it	could	have	serious	consequences.	

41	 Network	 Trust	 5	 Some	people	just	don’t	know	exactly	what	is	happening.	
42	 Network	 Trust	 6	 There	 is	competition	between	the	shifts,	which	I	call	negative.	You	are	trying	

to	 be	 better	 than	 the	 other	 shifts,	 which	 maybe	 stops	 you	 transferring	
knowledge	because	you	don’t	want	to	give	the	knowledge	to	the	other	shift.	
Everybody	is	trying	to	be	better	than	everybody	else.	

43	 Network	 Trust	 8	 You	discuss	more	and	longer	with	the	teams	you	see	more	often	and	you	also	
get	more	things	from	them.	

44	 Personal	 Motivation	 1	 I	try	to	transfer	as	much	as	possible	
45	 Personal	 Motivation	 2	 For	me,	with	some	shifts	I	am	really	short	during	the	shift	transfer:	“DN’s?	No	

DN’s.	Ok	see	you,	have	a	nice	day”.		
46	 Personal	 Motivation	 3	 I	don’t	share	this.	TT5	is	just	founded;	I	only	know	half	of	the	people.	With	the	

people	I	know	I	can	sense	whether	they	are	interested.		
47	 Personal	 Motivation	 4	 I	 only	 see	 people	 after	 my	 or	 their	 night	 shift	 and	 if	 I	 am	 ready	 with	 DN	

transfer	 after	 10	minutes,	 I	 go	 home.	 These	 shift	 transfers	 are	 really	 short.	
Nobody	enjoys	staying	for	another	twenty	minutes.		

48	 Personal	 Motivation	 5	 During	the	shift	transfer	I	also	want	to	go	home,	so	I	try	to	keep	it	as	short	as	
possible.	

49	 Personal	 Motivation	 6	 If	you	got	the	time	and	something	interesting	to	talk	about,	you	will	talk	about	
it.	But	I	am	a	person	as	well	so	sometimes	it’s	like:	I	want	to	go	home.		

50	 Personal	 Motivation	 7	 You	want	to	share	it,	but	don’t	know	if	it	is	useful	for	them	and	they	want	to	
know	it.	Especially	after	a	night	shift:	you	want	to	go	home.	

51	 Personal	 Motivation	 8	 Nobody	wants	to	stay	an	hour	extra	after	their	shift,	so	you	keep	it	short	and	
you	go	home.	

52	 Personal	 Motivation	 10	 Maybe	it	would	be	good	to	have	a	central	knowledge	point,	because	you	don’t	
see	every	shift	as	often	so	there	is	less	discussion.	

53	 Personal	 Disseminative	
capacity	

1	 I	 try	 to	 transfer	 as	 much	 as	 possible,	 although	 it	 is	 sometimes	 difficult	 to	
explain	knowledge	

54	 Personal	 Disseminative	
capacity	

2	 I	want	to	be	clear	and	short.	

55	 Personal	 Disseminative	
capacity	

3	 It	depends	on	the	person.	For	example,	I	talk	too	much	so	I	also	share	a	lot.	My	
own	 fault	 however	 is	 that	 I	 need	 to	 do	my	 administration	 prior	 to	 the	 shift	
transfer,	such	that	the	shift	transfer	is	short	and	clear.	I	wouldn’t	be	surprised	
if	others	struggled	because	of	that.		

56	 Personal	 Disseminative	
capacity	

5	 Some	DN	transfers	I	get	are	not	complete.	

57	 Personal	 Disseminative	
capacity	

6	 Every	TT5’er	I	have	met	is	competent,	but	it	is	coming	back	to	the	same	thing,	
the	individual.	I	will	openly	go	into	the	discussion,	but	everybody	is	different.			

58	 Personal	 Disseminative	
capacity	

7	 I	am	not	very	structural	person	to	be	like	ok	I	put	everything	here	and	this	is	
about	this	and	this	 is	about	that,	so	 I	don't	share	 it.	My	methods	of	sharing	
are	very	bad.	
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#	 Characteristics	 Factor	 Interviewee	 Quote	
59	 Personal	 Disseminative	

capacity	
9	 General	knowledge	is	difficult	to	transfer;	I	don’t	know	how	to	improve	that.		

60	 Personal	 Disseminative	
capacity	

9	 Obviously	you	are	not	thinking	clear	after	a	nightshift,	so	it	could	be	that	you	
sometimes	forget	things.		

61	 Personal	 Disseminative	
capacity	

10	 I	also	had	busy	night	shifts	and	the	shift	transfer	is	more	hectic	than	when	it	
is	quiet.	When	I	am	busy	I	did	not	have	time	to	check	everything	and	then	I	
cannot	tell	a	lot,	because	I	am	working	on	everything	at	once	and	I	lose	track	
of	it.	

62	 Personal	 Absorptive	
capacity	

1	 The	only	problem	is	that	if	 it	 is	a	complex	issue	for	him	this	information	will	
be	 processed	 but	 in	 a	 week	 also	 forgotten.	 It	 is	 easier	 to	 absorb	 the	
information	face	to	face	than	from	reading	an	e-mail.	

63	 Personal	 Absorptive	
capacity	

2	 If	you	tell	too	much	information	you	don’t	really	get	it	sometimes.	

64	 Personal	 Absorptive	
capacity	

3	 I	 have	 experienced	 that	 the	 person	 who	 is	 in	 the	 next	 shift	 did	 not	
understand	something	I	transferred.	

65	 Personal	 Absorptive	
capacity	

4	 Most	 of	 the	 time	 I	 have	 the	 feeling	 that	 the	 knowledge	 I	 transfer	 is	
understood.	The	only	difficulty	 is	with	transfer	on	paper,	because	you	don’t	
get	any	questions	or	feedback	and	you	have	to	assume	that	the	other	person	
understands	you.		

66	 Personal	 Absorptive	
capacity	

5	 Most	 of	 the	 things	 have	 been	 sent	 around	 once,	 but	 it	 disappears	 in	 your	
inbox,	because	you	get	so	much	mail.	

67	 Personal	 Absorptive	
capacity	

6	 I	prefer	 to	 talk	 to	 somebody,	because	 I	 come	out	of	 that	generation	where	
information	was	verbal	and	not	textual.	70%	of	communication	isn’t	verbal,	it	
is	 non-verbal.	 I	 miss	 the	 non-verbal	 communication.	 Reading	 something,	
what	do	you	think	and	also	reading	somebody	else’s	work.		

68	 Personal	 Absorptive	
capacity	

7	 So	 I’m	 just	 spending	 too	much	 effort	and	 it	 goes	 right	 ear	 in,	 left	 ear	 out.	
(with	OPTE)	

69	 Personal	 Absorptive	
capacity	

8	 I	am	sure	that	everyone	gets	the	transferred	knowledge.	People	sometimes	
forget	things.	

70	 -	 Mechanisms	 1	 To	 be	 honest,	 knowledge	 transfer	 is	 rather	 poor	 and	 seldom.	 It	 is	 usually	
done	in	the	shift	transfer.	Face	to	face	transfer	 is	always	better	for	me.	 It	 is	
easier	 to	 explain	 face	 to	 face,	 verbally.	 Writing	 an	 email	 leaves	 space	 for	
interpretation	 and	 can	 be	 ambiguous.	 If	 you	 ask	 questions	 in	 an	 email	 you	
can	expect	a	reply	 in	a	few	days.	With	verbal	transfers	you	can	ask	directly,	
explain	everything,	and	ask	for	details,	 it	 is	easier	to	absorb	the	information	
face	to	face.	Emails	disappear	somewhere;	you	get	so	many	emails	on	a	daily	
basis.	

71	 -	 Mechanisms	 2	 Shift	 transfer	 to	 talk	 about	 everything	 that	 happened	 during	 the	 shift.	
Sometimes	 I	 just	 send	emails	 if	 the	next	 shift	 is	not	available.	 If	 it	 is	 a	 long	
story	in	the	email,	I	don’t	read	it.	Face	to	face	it	is	ok.	

72	 -	 Mechanisms	 3	 A	lot	is	sent	via	the	competence	mail	of	VIS	and	TT5	is	in	there	too.	However,	
you	receive	a	lot	of	emails,	let’s	say:	I	was	gone	for	8	days	and	I	received	300	
emails	 from	the	competence	email.	When	you	transfer	face	to	face,	one	on	
one,	you	can	see	whether	the	other	person	understands	it	and	via	email	you	
don’t	necessarily	hear	anything	back	or	get	feedback.		

73	 -	 Mechanisms	 4	 Hardly	 any	 shift	 transfers,	 only	 after	 my	 night	 shift.	 And	 then	 you	 do	 not	
share	a	lot.	I	send	emails	as	shift	transfers,	no	problems	with	this.		
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#	 Characteristics	 Factor	 Interviewee	 Quote	
74	 -	 Mechanisms	 5	 The	transfer	in	TT5	is	always	through	email	and	face-to-face.	Emails	rarely	

happen,	once	or	twice	per	week.	You	also	get	so	many	emails,	sometimes	
things	have	been	sent	around	once	but	they	disappear	in	your	inbox.	The	rest	
of	the	transfer	is	done	through	talking.	Sometimes	you	find	out	things	after	2	
weeks,	because	there	is	a	difference	with	shifts	between	TT5	and	VIS.	Then	
they	will	explain	something	in	a	meeting,	but	you	cannot	always	be	present.		

75	 -	 Mechanisms	 6	 The	only	transfer	there	is,	none	of	this	 is	structured,	 is	verbally	you	do	your	
shift	transfer.	There	is	no	specific	TT5	meeting.	I	prefer	to	talk	to	somebody.	I	
receive	 a	 lot	 of	 emails,	 but	 I	 don’t	 receive	 a	 lot	 of	 emails	 on	 knowledge	
transfer	that	really	capture	my	attention.	

76	 -	 Mechanisms	 7	 Sometimes	we	send	emails.	During	the	shift	transfer	you	talk	about	the	open	
DN’s	and	sometimes	about	other	things	too,	it	depends	on	the	guy.		

77	 -	 Mechanisms	 8	 All	knowledge	transfer	is	during	the	shift	transfer.	This	means	that	most	
things	are	shared	during	the	shift	transfer.	It	occurs	sometimes	that	an	email	
is	sent,	because	then	the	whole	team	gets	it,	even	the	people	who	are	ill	or	
absent.		

78	 -	 Mechanisms	 9	 Shift	 transfer	 is	 the	 only	 moment	 I	 see	 TT5	 colleagues.	 It	 occasionally	
happens	 that	 we	 send	 an	 email.	 If	 it	 is	 completely	 new	 for	 VIS,	 it	 will	 be	
discussed	 during	 one	 of	 their	 meetings.	 However,	 this	 does	 not	 reach	
everyone	from	TT5	because	not	everyone	can	attend	the	meetings.		

79	 -	 Mechanisms	 10	 Occasionally	I	send	out	an	email.	During	the	shift	transfer	you	only	talk	about	
the	open	DN’s.		

80	 -	 Knowing	 what	
others	know	

3	 Sometimes	you	hear	 something	and	 then	you	are	surprised	 that	 they	know	
that.	But	maybe	everybody	already	knows	it,	but	they	just	don’t	tell	you.		

81	 -	 Knowing	 what	
others	know	

5	 There	is	no	overview	of	who	knows	what.	It	occurs	that	people	know	about	a	
tooling	that	I	have	never	seen	before.		

82	 -	 Knowing	 what	
others	know	

7	 I	 don’t	 send	 it	 to	 the	 other	 teams,	 because	 maybe	 they	 already	 have	 the	
information,	 so	 I	 don’t	 send	 it	 to	 other	 teams.	 I	 don’t	 like	 spamming	 the	
whole	department.	

83	 -	 Knowing	 what	
others	know	

9	 Then	you’d	have	to	know	what	they	know	more	than	you.		

84	 -	 Process	KT	 1	 There	are	no	agreements	I	believe.	It	is	based	on	your	own	request.	There	is	
also	no	process	to	transfer	new	issues	to	each	other.		

85	 -	 Process	KT	 2	 I	don’t	think	that	there	are	agreements	on	what	we	have	to	transfer.	 I	only	
send	 knowledge	 to	 our	 shift	 team;	 it	 is	 not	 a	 sharing	 thing.	 I	 don’t	 send	
information	to	other	TT5’ers.	

86	 -	 Process	KT	 3	 There	are	no	agreements	on	what	we	have	to	transfer,	not	that	I	am	aware	
of.		

87	 -	 Process	KT	 4	 There	were	probably	agreements	made	at	the	beginning	of	the	project,	but	I	
cannot	recall	them		

88	 -	 Process	KT	 5	 I’d	 have	 to	 check	 for	 agreements	 on	 knowledge	 transfer.	 I	 think	 it	 is	
something	like	“do	it	with	common	sense”	

89	 -	 Process	KT	 6	 During	the	shift	transfer	you	transfer	the	open	DN.			
90	 -	 Process	KT	 7	 No	agreements.		
91	 -	 Process	KT	 8	 No	there	are	no	agreements	on	what	or	how	we	have	to	transfer	knowledge.	
92	 -	 Process	KT	 9	 I	 don’t	 think	 that	 there	 are	 agreements,	 during	 the	 shift	 transfer	 you	 just	

have	to	transfer	the	open	DN’s.		
93	 -	 Process	KT	 10	 I	am	not	sure	if	there	are	agreements,	but	you	just	have	to	be	clear	in	what	

you	transfer.		
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Appendix	E:	OneNote	file	
This	appendix	provides	a	detailed	description	of	 the	OneNote	 file	 that	 is	set	up	together	with	the	TT5	
engineers.	The	OneNote	file	consists	of	a	competence	part	and	a	general	TT5	part.	 In	the	competence	
part	 only	 the	 knowledge	 relevant	 to	 that	 specific	 competence	 is	 shared.	 In	 the	 general	 TT5	 part	 the	
knowledge	that	could	be	interesting	for	multiple	competences	or	even	for	the	entire	TT5	team	is	shared.	

First	of	all,	knowledge	on	DN’s	is	codified	in	the	file.	Since	the	main	job	of	TT5	engineers	is	solving	DN’s,	
it	is	important	to	transfer	knowledge	about	this.	Only	the	new	DN’s,	thus	the	DN’s	that	cannot	be	found	
in	 any	 database,	 are	 transferred.	 However,	 some	 engineers	 stated	 that	 it	 is	 difficult	 to	 determine	
whether	a	DN	they	solved	is	interesting	to	share	with	their	colleagues	and	this	results	in	not	transferring	
anything	 at	 all.	 Based	 on	 a	 proposal	 from	 the	 engineers	 in	 the	 brainstorm	 session	 and	 on	 the	 input	
during	 the	meetings,	 a	 change	 in	 the	work	process	 and	 a	 request	 system	 for	DN’s	 are	proposed.	 The	
proposal	for	the	new	work	process	 is	that	at	each	start	of	the	shift,	the	engineer	checks	the	DN’s	that	
occurred	 during	 the	 shifts	 he	 or	 she	 was	 absent.	When	 required,	 additional	 information	 is	 provided	
based	 on	 what	 is	 found	 out	 about	 the	 DN.	When	 one	 person	 request	 additional	 information	 this	 is	
discussed	during	a	shift	transfer.	When	it	is	requested	by	multiple	engineers	a	PowerPoint	presentation	
is	created	and	it	is	listed	for	the	TT5	meetings.	This	way	the	engineers	get	a	feeling	for	whether	a	DN	is	
interesting	or	relevant	to	share,	and	in	the	future	they	can	proactively	start	doing	this.	The	DN	request	
system	is	presented	in	a	flow	chart	in	Figure	17.	

	

Figure	17:	DN	request	system	

Secondly,	 knowledge	 on	 tooling	 is	 provided.	 There	 are	 a	 lot	 of	 different	 tools	 and	 new	 tools	 are	
introduced	every	month,	however	there	is	no	overview	of	this	and	not	everybody	knows	how	to	use	the	
tooling.	On	top	of	that,	 it	sometimes	occurs	that	someone	of	a	shift	 is	 ill	or	on	vacation	and	the	other	
two	engineers	need	 to	 take	over	 their	work	and	 thus	 competence.	 Since	 there	 is	no	overarching	 tool	
available	for	TT5,	these	engineers	do	not	have	any	insight	in	the	used	tooling	for	the	competence,	hence	
the	OneNote	file	will	improve	this.		

Thirdly,	 tips	and	tricks	play	an	 important	role	 in	the	OneNote	file.	There	are	a	 lot	of	different	tips	and	
tricks	 regarding	 troubleshoot	 work,	 discovered	 by	 the	 TT5	 engineers	 themselves	 or	 shared	 by	 VIS,	
however	these	are	typically	not	shared	with	others	unless	it	is	asked	for.	In	this	part	these	tips	and	tricks	
are	shared	with	the	others.	This	can	involve	things	such	as	the	interpretation	of	results,	workarounds,	or	
out	of	spec	situations.		
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Fourthly,	 background	 information	 on	 the	 lithography	 system	 is	 provided.	 This	 includes	 information	
about	tests,	specific	hardware,	and	test	sequences.	This	is	information	that	is	stored	in	a	lot	of	different	
locations,	 and	 difficult	 to	 find	 for	 new	 engineers.	 However,	 it	 is	 useful	 information	 that	 will	 benefit	
troubleshooting.	

Finally,	a	tab	for	topics	for	the	TT5	meetings	is	created.	Engineers	can	propose	different	topics	that	are	
valuable	or	 interesting	 to	discuss	during	 the	meetings	 that	 are	organized.	Before	 the	meeting	 the	 list	
with	possible	topics	is	reviewed	to	determine	whether	the	topic	is	still	relevant	and	interesting	enough	
to	discuss.		

In	Figure	18	an	example	is	provided	of	the	OneNote	file	for	TT5.	The	different	tabs	of	the	OneNote	file	
can	be	found	in	the	top	of	the	file.	The	tabs	could	also	be	subdivided	into	smaller	sub-tabs.	For	example,	
DN’s	could	be	divided	into	simple	DN’s	and	complex	DN’s.	In	Figure	18	an	example	for	the	tab	“tools”	is	
depicted.	The	engineers	could	make	use	of	a	standard	table,	which	needs	to	be	filled	out	when	a	new	
tool	is	discovered.		

	

Figure	18:	Example	of	the	OneNote	file	
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Appendix	F:	Example	first	TT5	meeting	
This	appendix	provides	an	example	of	the	first	TT5	meeting.	The	team	meetings	for	TT5	will	occur	two	to	
four	times	a	year,	depending	on	the	availability	of	topics.	The	length	will	be	four	hours	and	everyone	of	
TT5	 is	expected	to	 join.	The	meetings	are	organized	and	 led	by	the	test	department	team	leaders	and	
the	manager	of	the	test	department.		

The	meeting	is	split	into	two	different	parts.	The	first	two	hours	of	the	meeting	are	held	with	the	entire	
TT5	team,	the	remaining	two	hours	with	the	competence	teams.	

Example	agenda	first	meeting	
As	stated	above,	the	meeting	is	split	into	two	parts,	a	general	TT5	meeting	and	a	competence	meeting.	
An	example	agenda	for	the	first	meeting	is	presented:	

General	TT5	meeting	

- Introduction		 	 	 	 	 	 	 	 	 5	minutes	

- Recap	last	meeting	 	 	 	 	 	 	 	 5	minutes	

- TT5	Goals	 	 	 	 	 	 	 	 	 	

o List	of	goals	&	explanation	 	 	 	 	 	 10	minutes	

o Brainstorm	on	how	to	achieve	those	goals	 	 	 	 40	minutes	

o Presenting	the	results	of	the	brainstorm		 	 	 	 15	minutes	

o Discussion	&	summary	in	form	of	a	practical	action	list	 	 	 15	minutes	

- Evaluation	Knowledge	Transfer	

o Experience	so	far	&	improvement	points	 	 	 	 20	minutes	

o Final	conclusions	and	next	steps		 	 	 	 	 10	minutes	

Competence	meeting	

- Issue	Resolution	

o Approach	 	 	 	 	 	 	 	 30	minutes	

o Seen	so	far	 	 	 	 	 	 	 	 30	minutes	

- Competence	topics	based	on	input	OneNote	 	 	 	 	 60	minutes	

After	the	meeting	it	is	advised	to	organize	a	team	building	activity	or	drinks	with	the	entire	TT5	team.		

		
	


