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'+!#+$&2&/$#+3!6)#+$!),!2&,&2&+.&7!T)2!,*2$%&2!2&/&'2.%4!#$!=)*0-!5&!6'2$#.*0'201!#+$&2&/$#+3!
$)!)5/&2>&!$%&!8:8?/6&.#,#.!#//*&/!#+!-&$'#04!/*.%!'/!$%&!C#+-/!),!.)+,0#.$/!'+-!$&+/#)+/!
$%&/&!#//*&/!.'+!.'*/&!#+!'+!)23'+#<'$#)+!F0/)4!#$!.)*0-!5&!,2*#$,*0!$)!)5/&2>&!%)=!$%&!
$16&!),! )23'+#<'$#)+!&,,&.$/! $%&! #//*&/j! ,)2! &I'(60&4! -)&/!'!(*0$#+'$#)+'0! .)26)2'$#)+!
&+.)*+$&2!'--#$#)+'0!)2!-#,,&2&+$!8:8?/6&.#,#.! #//*&/!)2!3&+&2'0! #//*&/!$%'$!',,&.$!$%&!
8:8?/6&.#,#.!#//*&/!-*&!$)!-#,,&2&+$!+'$#)+'0#$#&/!'+-!0'+3*'3&/!#+/#-&!$%&!)23'+#<'$#)+7!
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dZ!

J,8,%,1',#(

U! F52'%'(4! V7! 9HZY`;7! P2)-*.$! #+,)2('$#)+! ('+'3&(&+$7! @%&)21! '+-! 62'.$#.&7!
Q=#$<&20'+-e!Q62#+3&2!D+$&2+'$#)+'0!P*50#/%#+37!

!F.C),,4!\7!X7!9Ybbb;7!F.C),,A/!5&/$7!^&=!N)2Ce!V)%+!"#0&1!h!Q)+/7!!

F%('-4!F74!X11$#+&+4!S7!h!^&=('+4!87!9HZYY;7!@%&!&>)0*$#)+!),!62).&//!()-&0/! #+! #/!
2&/&'2.%e!T2)(!'!6*+.$*'$&-!/).#'0!62).&//!()-&0!$)!'!/).#)?$&.%+#.'0!62).&//!()-&07!
B*2)6&'+!U)+,&2&+.&!)+!D+,)2('$#)+!Q1/$&(/7!!

F0'-='+#4! F7! 87! 9HZZY;7! U%'+3&! ('+'3&(&+$! /$2'$&3#&/! ,)2! /*..&//,*0! B\P!
#(60&(&+$'$#)+7!J*/#+&//!P2).&//!8'+'3&(&+$!V)*2+'04![9G;4!Haa?H[_7!

F0-2#.%4!W7!9Ybbb;7!M23'+#/'$#)+/!&>)0>#+37!X)+-)+e!Q'3&7!!

F0CC#)(KC#4!]7!9HZY_;7!\)0&!),!/&2>#.&!'+-!-'$'!2&*/&!#+!&+$&262#/&/7!F.$'!O+#>&2/#$'$#/!
X'66&&+2'+$'&+/#/!aaH7!

F00&+4!87!h!U&2>)4!:7!9HZY_;7!8*0$#?-)('#+!('/$&2!-'$'!('+'3&(&+$e!F->'+.&-!8:8!
'+-!-'$'!3)>&2+'+.&!#+!62'.$#.&7!"'0$%'(4!8Fe!8)23'+!S'*,('+7!!

F0?8'/%'2#4!87!9HZZY;7!P2).&//!)2#&+$'$#)+!$%2)*3%!&+$&262#/&!2&/)*2.&!60'++#+3!9B\P;e!
F!2&>#&=!),!.2#$#.'0!#//*&/7!S+)=0&-3&!'+-!P2).&//!8'+'3&(&+$!V)*2+'04!d9G;4!Y[_?Yd_7!!

F(50&24!Q7!"7!9HZZ[;7!F3#0&!/$2'$&3#&/!,)2!('/$&2!-'$'!('+'3&(&+$7!U*$$&2!D@!V)*2+'04!
HZ9b;4!Yd?HH7!!

F+'1'4! X7F7! 9HZYG;7! \&'0#<#+3! $%&! J&+&,#$/! ,2)(! B+$&262#/&! D+,)2('$#)+! Q1/$&(/e! F!
Q).#)('$&2#'0!P&2/6&.$#>&7!P2).&-#'!@&.%+)0)31!b!9HZYG;4!`[G?`[b7!

F+-2&&/.*4!F7!h!8#2.&'4!87! 9HZZd;7!U)(5#+#+3!'.$*'0! $2&+-/! #+! /),$='2&!/1/$&(/! ,)2!
5*/#+&//! ('+'3&(&+$7! P2).&&-#+3/! ),! $%&! D+$&2+'$#)+'0! U)+,&2&+.&! )+! U)(6*$&2!
Q1/$&(/!'+-!@&.%+)0)3#&/4!b7Y?b7a7!!

F+-2#)0&4! Q7! V7! 9HZZd;7! @&.%+)0)31! -*&! -#0#3&+.&e! J&/$! 62'.$#.&/! ,)2! .%#&,! #+,)2('$#)+!
),,#.&2/4! >&+$*2&! .'6#$'0#/$/4! '+-! $&.%+)0)31! >&+-)2/7! J0))(#+3$)+e! D+-#'+'! O+#>&2/#$1!
P2&//7!!

F6)/$)04! U7! R7! 9HZZ[;7! B+$&262#/&! ('/$&2! -'$'! ('+'3&(&+$! $2&+-/! '+-! /)0*$#)+/7!
D+,)2('$#.'!B.)+)(#.'4!`G9G;4!G_?Gb7!!
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dY!

F$<(*&00&24! 874! M*//&+'4! Q74! h! \)$%?J&23%),&24! @7! 9HZYa;7! B+$&262#/&! 5#3! -'$'!
&+3#+&&2#+34!'+'01$#./4!'+-!('+'3&(&+$7!W&2/%&14!PFe!J*/#+&//!/.#&+.&!2&,&2&+.&7!

J'3%#4!B74!Q.%0)//&24!Q74!B5+&24!]74!M$$)4!J7!h!v/$&20&4!W7! 9HZY`;7!@)='2-!'!-&.#/#)+!
()-&0! ,)2! ('/$&2! -'$'! '660#.'$#)+! '2.%#$&.$*2&7! P2).&&-#+3/! ),! $%&! `[$%! W'='##!
D+$&2+'$#)+'0!U)+,&2&+.&!)+!Q1/$&(!Q.#&+.&4!GdH[?GdGa7!!

J&+E'(#+4!\7!D7!h!X&>#+/)+4!B7!9YbbG;7!F!,2'(&=)2C!,)2!('+'3#+3!D@?&+'50&-!.%'+3&7!
Q0)'+!8'+'3&(&+$!\&>#&=4!G`9`;4!HG?GG7!!

J&2/)+4!F7!h!:*5)>4!X7!9HZZ[;7!8'/$&2!-'$'!('+'3&(&+$!'+-!.*/$)(&2!-'$'!#+$&32'$#)+!
,)2!'!30)5'0!&+$&262#/&7!^&=!N)2Ce!8.R2'=?W#007!!

J&1&24!87!9HZZa;7!8'/$&2!-'$'!('+'3&(&+$e!F!/1/$&('$#.!'662)'.%7!:8!\&>#&=4!Ya9YZ;4!
GH?G`7!!

J)#/)$4!874!h!U'+'0/4!F7!9HZZ`;7!:'$'4!#+,)2('$#)+!'+-!C+)=0&-3&e!W'>&!=&!3)$!#$!2#3%$f!
V)*2+'0!),!B>)0*$#)+'21!B.)+)(#./4!Y`9Y;4!`G?a[7!!

J)++&$4!P7!9HZYG;7!B+$&262#/&!-'$'!3)>&2+'+.&e!\&,&2&+.&!h!('/$&2!-'$'!('+'3&(&+$4!
/&('+$#.!()-&0#+37!X)+-)+e!V)%+!"#0&1!'+-!Q)+/7!!

J)*-2&'*4! 87! h! \)5&14! :7! 9Ybbb;! M23'+#<'$#)+'0! $2'+/#$#)+! $)! &+$&262#/&! 2&/)*2.&!
60'++#+3!/1/$&(/e!@%&)2&$#.'0!.%)#.&/!,)2!62).&//!2&/&'2.%7!D+!P2).&&-#+3!),!$%&!HZ$%!
#+$&2+'$#)+'0!.)+,&2&+.&!)+!D+,)2('$#)+!Q1/$&(/7!HbY?Hbb7!

J2'$$&$&#34! @7! h! ]&2+&4! R7! 9HZYH;7! :#/&+$'+30#+3! ,)2! '*$)+)(1e! O+-&2/$'+-#+3! $%&!
/).#)('$&2#'0! 62'.$#.&/! ),! 6*50#.! /&2>#.&/7! X&.$*2&! ^)$&/! #+! J*/#+&//! D+,)2('$#)+!
P2).&//#+34!YH`4!_a?[_7!!

J2)*/4!P74!V'+//&+4!87!h!]#0(#+C)?W&#CC#+&+4!\7!9HZYa;7!U))2-#+'$#+3!-&.#/#)+?('C#+3!
#+! -'$'! ('+'3&(&+$! '.$#>#$#&/e! F! /1/$&('$#.! 2&>#&=! ),! -'$'! 3)>&2+'+.&! 62#+.#60&/7!
P2).&&-#+3/!),!$%&!B0&.$2)+#.!R)>&2+(&+$!'+-!B0&.$2)+#.!P'2$#.#6'$#)+4!HZYa7!!

J2)=+4!F7!9HZY`;7!@%&!60'.&!),!&$%+)32'6%#.!(&$%)-/!#+!#+,)2('$#)+!/1/$&(/!2&/&'2.%7!
D+$&2+'$#)+'0!V)*2+'0!),!8*0$#60&!\&/&'2.%!F662)'.%&/4!d9H;4!Yaa?Y[d7!!

J*,,&+)#24! B7! h! J)*2-)+4! D7! 9HZYG;7! 8'+'3#+3! &I$&+-&-! )23'+#<'$#)+/! '+-! -'$'!
3)>&2+'+.&7!F->'+.&/! #+! D+$&00#3&+$!Q1/$&(/!'+-!U)(6*$#+37!])0*(&!HZ_!FDQU4!Y/$!
D+$&2+'$#)+'0!U)+,&2&+.&!)+!:#3#$'0!B+$&262#/&!:&/#3+!'+-!8'+'3&(&+$4!P'2#/j!T2'+.&7!
YG_?Y`_7!!
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J*2C&4!"7!"7!9HZY`;7!M23'+#/'$#)+'0!.%'+3&7!@%&)21!'+-!62'.$#.&7!@%)*/'+-/!M'C/4!UFe!
Q'3&7!!

U')4! N74! :&+34! @74! T'+4! "7! h! R&&2$/4! T7! 9HZY`;7! M+! $%&! -'$'! .)(60&I#$1! ),! 2&0'$#>&!
#+,)2('$#)+!.)(60&$&+&//7!D+,)2('$#)+!Q1/$&(/4!`_4!Yd?G`7!!

U'/$&00$)2$4!F74!T'*>&$4!U74!R*#-)+#4!V74!X'*2&+$4!F7!h!Q'0'4!87!9HZY`;7!@)='2-/!^)QgX!
32'6%!5'/&-!('/$&2!-'$'!('+'3&(&+$!/1/$&(/e!J*#0-#+3!'!3&+&2#.!'+-!.)00'5)2'$#>&!
/)0*$#)+7!D+$&2+'$#)+'0!V)*2+'0!),!B(&23#+3!Q.#&+.&/4!`9G;4!YZG7!!

U&2>)4! :7! h! F00&+4! 87! 9HZYY;7! 8'/$&2! -'$'! ('+'3&(&+$! #+! 62'.$#.&e! F.%#&>#+3! $2*&!
.*/$)(&2!8:87!W)5)C&+4!^Ve!"#0&17!!

U%&*+34!S7!h!U%*+34!@7!9HZY`;7!8'/$&2!-'$'!('+'3&(&+$!,*+-'(&+$'0!'+-!#+$&32'$&-!
/)0*$#)+7! P2).&&-#+3/! ),! H`$%! F++*'0! D+$&2+'$#)+'0! U)+,&2&+.&! )+! U)(6*$&2! Q.#&+.&!
'+-!Q),$='2&!B+3#+&&2#+34!GY[?GYb7!!

U%#0-&4!Q7!V74!8'*004!\7!Q7!h!J&++&$$4!V7!9Ybb`;7!T2'(&=)2C/!,)2!*+-&2/$'+-#+3!5*/#+&//!
62).&//!2&?&+3#+&&2#+37!D+$&2+'$#)+'0!V)*2+'0!),!M6&2'$#)+/!h!P2)-*.$#)+!8'+'3&(&+$4!
Y`9YH;4!HH?G`7!!

U%#/%)0(4! 87! 9HZZd;7! "#00! -'$'! .)+$&+$! ('+'3&2/! -#/60'.&! D@! #+! 8:8f! :8! \&>#&=4!
Yd9YZ;4!d7!!

U%#/%)0(4! 87! h! U)2<)4! T7! 9HZYY;7! @%&! $2*&! 2)0&! ),! 8:87! D+,)2('$#)+! 8'+'3&(&+$!
8'3'<#+&4!HY9`;4!HG?H`7!!

U%)#4! @7! 9Ybb_;7! U)+.&6$*'0#/#+3! .)+$#+*)*/! #(62)>&(&+$e! D(60#.'$#)+/! ,)2!
)23'+#/'$#)+'0!.%'+3&7!M(&3'4!HG9a;4!aZ[?aH`7!

U%)#4!87!N74!8))+4!U7!V74!P'2C4!S7!Q7!h!J'#C4!:7!S7!9HZYZ;7!F+!&+$&262#/&!('/$&2!-'$'!
()-&0!5'/&-!)+!$%&!-'$'!$'I)+)(1!5'/&-!)+!$%&#2!)2#3#+7!D+$&2+'$#)+'0!U)+,&2&+.&!)+!
B+$&262#/&!D+,)2('$#)+!Q1/$&(/!'+-!"&5!@&.%+)0)3#&/4!G`?`Y7!!

U%))4!U7!"7!9HZZH;7!D+,)2('$#)+!('+'3&(&+$!,)2!$%&!#+$&00#3&+$!)23'+#<'$#)+e!@%&!'2$!),!
/.'++#+3!$%&!&+>#2)+(&+$7!8&-,)2-4!^Ve!D+,)2('$#)+!$)-'14!D+.7!!

U0&>&+4!F7!h!")2$('++4!T7!9HZYZ;7!O+.)>&2#+3!,)*2!/$2'$&3#&/!$)!'662)'.%!('/$&2!-'$'!
('+'3&(&+$7! P2).&&-#+3/! ),! $%&! `G2-! W'='##! D+$&2+'$#)+'0! U)+,&2&+.&! )+! Q1/$&(!
Q.#&+.&/4!Y?YZ7!!

U).%2'+&4! 87! 9HZZb;7! 8'/$&2! -'$'! ('+'3&(&+$e! F>)#-#+3! ,#>&! 6#$,'00/! ),! 8:87!
D+,)2('$#)+!8'+'3&(&+$!8'3'<#+&4!Yb9Y;4!`b?_Z7!!
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U2*<4!^7!:74!Q.%#&,&05&#+4!P74!F+-&2/)+4!S74!W'00).C4!P7!h!J'2-&+4!:7!9HZYZ;7!M\8!'+-!
8:8m88Qe! D+$&32'$#)+! #+!'+!&+$&262#/&! 0&>&0!.)+.&6$*'0!-'$'!()-&07!M+!$%&!8)>&!$)!
8&'+#+3,*0!D+$&2+&$!Q1/$&(/e!")2C/%)6/!X&.$*2&!^)$&/!#+!U)(6*$&2!Q.#&+.&!])07!a`Hd4!
`_[?`aG7!!

U*22#&4!"7!9HZZb;7!U)+$&I$*'0#/#+3!$%&!D@!'2$&,'.$e!@)='2-/!'!=#-&2!2&/&'2.%!'3&+-'!,)2!
DQ!*/#+3!#+/$#$*$#)+'0!$%&)217!D+,)2('$#)+!@&.%+)0)31!h!P&)60&4!HH9Y;4!aG?[[7!!

:'%05&234! @7! 9HZYZ;7! @%&! ,#+'0! 2&6)2$! ),! ('/$&2! -'$'! ('+'3&(&+$! 5&+.%('2C! 5&/$!
62'.$#.&/!2&/&'2.%!62)E&.$7!W&0/#+C#e!F'0$)!O+#>&2/#$1!Q.%))0!),!B.)+)(#./!'+-!Q)0$&c!
M1E7!!

:'%05&234!@74!W&#CC#0K4! V7!h!W&#CC#0K4!87! 9HZYY;7!T2'(&=)2C!'+-! 2&/&'2.%!'3&+-'! ,)2!
('/$&2!-'$'!('+'3&(&+$!#+!-#/$2#5*$&-!&+>#2)+(&+$/7!P2).&&-#+3/!),!D\DQ!HZYY4!@OUQ!
X&.$*2&!^)$&/!Y_4!dH?bZ7!!

:'%05&234!@7!h!^)CC'0'4!@7!9HZY_;7!F!,2'(&=)2C!,)2!$%&!.)26)2'$&!3)>&2+'+.&!),!-'$'!t!
$%&)2&$#.'0!5'.C32)*+-!'+-!&(6#2#.'0!&>#-&+.&7!J*/#+&//4!8'+'3&(&+$!'+-!B-*.'$#)+4!
YG9Y;4!H_?`_7!!

:'/4!@7!P7!h!8#/%2'4!\7!87!9HZYY;7!F!/$*-1!)+!.%'00&+3&/!'+-!)66)2$*+#$#&/!#+!('/$&2!
-'$'!('+'3&(&+$7!D+$&2+'$#)+'0!V)*2+'0!),!:'$'5'/&!8'+'3&(&+$!Q1/$&(/4!H9G;4!YHb?
YGb7!!

:'>&+6)2$4!W7!h!P2*/'C4!X7!9Ybbd;7!")2C#+3!C+)=0&-3&e!W)=!)23'+#<'$#)+/!('+'3&!=%'$!
$%&1!C+)=7!J)/$)+4!8Fe!W'2>'2-!J*/#+&//!Q.%))0!P2&//7!!

:'>&+6)2$4! @7! 9Ybbd;7! P*$$#+3! $%&! &+$&262#/&! #+$)! $%&! &+$&262#/&! /1/$&(7! W'2>'2-!
J*/#+&//!\&>#&=4![a9`;4!YHY?YGY7!!

:'>#/4! R7! J7! h! M0/)+4! 87! W7! 9Ybd_;7! 8'+'3&(&+$! #+,)2('$#)+! /1/$&(/7! ^&=! N)2Ce!
8.R2'=!W#007!!

:'1$)+4! 87! 9HZZ[;7! Q$2'$&3#.! 8:8e! @%&! ,)*+-'$#)+! ),! &+$&262#/&! 6&2,)2('+.&!
('+'3&(&+$7!U*$$&2!D@!V)*2+'04!HZ4!YG?Y[7!!

:&+#/4! V74! X'+30&14! F7! h! \)*0&'*4! X7! 9HZZ[;7! Q$2'$&3#<#+3! #+! 60*2'0#/$#.! .)+$&I$/e!
\&$%#+C#+3!$%&)2&$#.'0!,2'(&/7!W*('+!\&0'$#)+/4!aZ9Y;4!Y[b?HY_7!!

:)%&2$14!^7!T7!h!S#+34!87!9HZZ_;7!T2)(!$&.%+#.'0!$)!/).#)?$&.%+#.'0!.%'+3&e!@'.C0#+3!$%&!
%*('+!'+-!)23'+#<'$#)+'0!'/6&.$/!),!/1/$&(/!-&>&0)6(&+$!62)E&.$/7!B*2)6&'+!V)*2+'0!
),! D+,)2('$#)+! Q1/$&(/! ?! Q6&.#'0! D//*&e! T2)(! @&.%+#.'0! $)! Q).#)?@&.%+#.'0! U%'+3&4!
Y`9Y;4!Y?_7!!
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:2&#5&05#/4!F74!W&.%0&24!B74!8#0('+4! D74!M5&2%),&24!874!>'+!\*+4!P7!h!'+-!")0,/)+4!:7!
9HZZd;7! B+$&262#/&! ('/$&2! -'$'! ('+'3&(&+$e! F+! QMF! '662)'.%! $)! ('+'3#+3! .)2&!
#+,)2('$#)+7!"&/$,)2-4!8'//'.%*/&$$/e!DJ8!P2&//7!!

:1.%r4!V7!h!X&>14!B7!9HZZa';7!U*/$)(&2!-'$'!#+$&32'$#)+e!\&'.%#+3!'!/#+30&!>&2/#)+!),!
$%&!$2*$%7!W)5)C&+4!^&=!V&2/&1e!V)%+!"#0&1!h!Q)+/7!!

:1.%r4!V7!h!X&>14!B7!9HZZa5;7!Q&2>#+3!('+1!('/$&2/e!F!.0)/&2!0))C!'$!8:87!:8!\&>#&=4!
Ya9YZ;4!Hb7!!

:1.%r4!V7!h!X&>14!B7!9HZZd';7!^)$!1)*2!,'$%&2u/!0#/$!('+'3&(&+$e!8:8!('$*2&/4!6'2$!Y7!
:8!\&>#&=4!Yd9G;4!Y`?Ya7!!

:1.%r4!V7!h!X&>14!B7!9HZZd5;7!^)$!1)*2!,'$%&2u/!0#/$!('+'3&(&+$e!8:8!('$*2&/4!6'2$!H7!
:8!\&>#&=4!Yd9`;4!HH?H`7!!

B5+&24!]74!M$$)4!J7!h!v/$&20&4!W7!9HZYH;7!U)+.&6$*'0#<#+3!-'$'!#+!(*0$#+'$#)+'0!&+$&262#/&/e!
8)-&0!-&/#3+!'+-!'660#.'$#)+7!U)+.&6$*'0!8)-&0#+3e!GY/$!D+$&2+'$#)+'0!U)+,&2&+.&4!_GY?
_Ga7!!

B#/&+%'2-$4!S7!87!9HZZZ;7!P'2'-)I4!/6#2'0/4!'(5#>'0&+.&e!@%&!+&=!0'+3*'3&!),!.%'+3&!
'+-!60*2'0#/(7!F.'-&(1!),!8'+'3&(&+$!\&>#&=4!H_4![ZG?[Z_7!!

B.C%'2$4!J7!9HZY`;7!P&-'0!$)!(&$'0e!F660#'+.&?5'/&-!('/$&2!-'$'!('+'3&(&+$7!DJ8!:'$'!
8'+'3&(&+$!8'3'<#+&4!V'+*'214!FGG7!!

B+30#/%4! X7! P7! 9Ybba;7! \&-&,#+#+3! #+,)2('$#)+! ('+'3&(&+$7! D+,)2('$#)+! Q1/$&(/!
8'+'3&(&+$4!YG9Y;4!a_?a[7!
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Abstract 
Master data management (MDM) provides an 

access to the consistent views of an organization´s 
master data. Yet the establishment of MDM function, 
i.e. a department that attempts to ensure master data 
consistency is not an easy task as several stakeholders 
have different interests and expectations, among many 
other reasons. This paper is based on a year-long 
MDM project, from which we identify the process for 
establishing MDM functions in an organization, and 
what are the different steps and interdependencies that 
should be taken into account. These steps and their 
dependencies, and other incidental issues help 
organizations when establishing MDM function, and 
complement the scarce MDM literature.  
 
 
1. Introduction  
 

Master data is data about the key business objects 
in a company. Those are also unambiguously defined 
and uniquely identified across the organization [25]. 
Master data includes the business objects, definitions, 
classification, and terminology that constitute business 
information [35]. According to Loser [18], master data 
forms the basis for business processes. 

Master data management (MDM) tackles data 
issues by concentrating on the business processes, data 
quality, and the standardization and integration of 
information systems (IS) [33]. MDM defines the most 
trusted and unique version of important enterprise data 
(e.g., customer, product, employee, location) [13]. 

MDM is often seen as a technical term, even 
though the literature states the challenges are mostly 
concerned with people in the organization [1]. MDM 
follows an application-agnostic approach trying to 
define and maintain consistent definitions of master 

data, and to enable its sharing across the organization’s 
multiple IS [20].  

Prior research has mainly observed MDM through 
the software implementation (e.g. [12]). Steps that 
should be taken before the implementation have 
received much less attention, even though some 
individual design areas, such as data governance [36] 
and data quality factors [15], have been studied. Even 
less attention has been devoted to the process of 
establishing a MDM function. Hence, there is a gap in 
understanding what should be done from the 
organization's point of view if the benefits of MDM are 
wanted to be achieved. 

In this study we aim at identifying the steps for 
establishing a MDM function into an organization. 
Particularly we try to identify the whole process and 
how these steps are interconnected to each other. The 
study is based on a year-long project (a case study) 
where the attempts to establish the MDM function 
were ethnographically observed. 

The first part of the study identifies the areas of the 
process that the prior research has found. The second 
part is the case study where we present our research 
methods and the findings. Finally, this paper concludes 
with discussion and presents some recommendations 
for future research.  
 
2. Literature review  
 

High!quality master data is a central prerequisite 
for companies to be able to perform as desired [26]. 
Master data can be identified with a help of a certain 
criteria [39] whose common features are its reuse [4], 
stability [27] and complexity [17]. Master data per se 
provides very little value, but it needs to be consumed 
by other applications or systems within the 
organization [13]. 
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Master data has also an effect on transaction data. 
Transaction data describes relevant events in a 
company, e.g. orders, invoices, payments, and 
deliveries. If the master data is not correct, the 
transactions do not fulfill their intended purpose, 
because transactions use master data [11]. Skewed data 
appears as duplicates, missing attribute values and data 
value conflicts [5]. Data errors and inconsistencies lead 
to monetary and qualitative losses [35]. Also, 
maintaining many different data sets, perhaps for each 
and every IS, is an enormous cost. Yet the indirect 
costs are far more important than direct costs [6]. 

The need for MDM has been recognized after the 
amount of data has rapidly grown [37]. Currently the 
data is often stored in multiple ISs and databases. 
Particularly problematic is the fact that organizations 
typically have multiple information systems that hold 
the same data, because data has been developed and 
evolved in silos over the past decades [16]. Often a 
common starting point for MDM project is the refrain 
of data quality [22]. 

Although there is lack of academic research on 
MDM, industry experts (e.g. Gartner Group) have 
contemplated the subject from many angles. Academic 
research, professional reports, and practice all 
emphasize that MDM should be treated both as an 
organizational issues and a technical issue [40]. From 
the technical point of view, the MDM implementation 
process is mainly about implementing a technical 
solution [38]. Yet implementing MDM requires the 
organization to acknowledge that data is an important 
business asset and must consequently be treated and 
managed accordingly [23].  

Introducing and further implementing MDM into 
an organization is a complex process with numerous 
steps and viewpoints [17]. MDM projects are often 
initiated by IT departments or are taken on by them 
[10]. Also enterprise resource planning (ERP) 
development is often a starting point for MDM 
development [20, 31]. 

Only a few researchers have contemplated the 
subject comprehensively. Radcliffe [30] proposed a 
model, which involved seven different design areas 
(MDM vision, strategy, governance, organization, 
processes, technology infrastructure, and metrics) that 
should be considered in developing master data 
management. Cleven and Wortmann [19] presented a 
model for developing MDM. They included five 
different areas (master data structure, master data 
systems architecture, master data governance, master 
data processes, and master data quality). Otto and 
Hüner’s [26] model consists of three categories. 
Strategy category involves strategic aspects, for 
example, impacts on company goals, mandate, 
strategic scope and strategic action plan. Organization 

category includes controlling for master data (business 
case, metric systems), organization (accountabilities, 
roles, support) and processes and methods (master data 
lifecycle management, metadata management, 
standards and guidelines), while MDM systems 
category includes information architecture for master 
data (information object model, data distribution 
architecture) and application for master data.  

These three models have focused on identifying the 
design areas that should be taken into account when 
planning a MDM function. Joshi [12] took a process 
perspective which also identifies the order that the 
steps should be executed. Her process for 
implementing MDM involves eight steps that should 
be followed in order to execute MDM successfully: 

1. Defining the master data flow. Data owners 
identify the source and target systems of the master 
data. 

2. Identifying the sources and consumers of master 
data. Applications that produce the master data and that 
use or consume the master data are identified. 

3. Collecting the business metadata. For the 
applications identified in the previous step, it is 
essential to capture the details about the core entities, 
their attributes, and the data types of the attributes, 
constraints, and dependencies.  

4. Defining the master data model, i.e. how the 
master record will look and how to map the current 
data source to the target master data model.  

5. Defining the functional and operational 
characteristics of the MDM tool according to the 
organization’s requirements for MDM.  

6. Merging the source data to create a master data 
list or element. This is an iterative process where the 
source data passes through the set of business and 
transformation rules and matching algorithms. A lot of 
manual labor is needed from the data owners and 
business analysts to validate the mismatches. 

7. Collecting and maintaining the metadata about 
technical and business rules. Master data testing should 
immediately follow master data generation to avoid 
any new errors in the generation process. 

8. Publishing the master data or modifying the 
consuming/target applications. The actions taken in 
this step depend on the MDM approach the 
organization has chosen – either mapping or mastering. 
In the case of mapping, the master data has to be 
published to the consuming applications. If the 
organization has chosen to carry out this task using 
Service-oriented-architecture (SOA), Web services can 
be developed to publish the data, and all future updates 
and changes can be synchronized with the help of these 
Web services. In the case of mastering, the consuming 
applications must be modified to look up the new 
master data. 
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The design areas might intersect, parallel, or fall in 
between the steps in Joshi’s [12] process model. Some 
are even prerequisites for Joshi’s steps. Particularly 
governance and technical architecture have been 
observed more closely in the previous research [2, 3]. 

MDM vision creates the goal for MDM in the long 
run while MDM strategy defines how to achieve these 
goals [30]. Vision describes what MDM will look like 
in the organization and why it needs to be created. The 
vision should clearly state how MDM supports the 
organization's business vision with an explicit, 
sustainable, business benefit justification. MDM is 
affected by various business drivers, e.g., risk 
management, business process integration and 
standardization, and it must be considered as a 
company!wide endeavor [26]. It is essential to identify 
the business processes that need to be improved with 
master data [13]. MDM development should thus be 
designed like a business plan for a new company with 
a vision, mission, values and guiding principles [9]. 

Governance includes a formal process of roles and 
responsibilities that are commensurate with the levels 
of authority and accountability in the organization [30, 
32]. Master data governance necessitates the definition 
of a clearly articulated prospects and the assembly of 
appropriate organizational structures. These include 
roles and stewardships, activities and decision areas, 
and responsibilities [19]. MDM governance sets the 
roles for every primary business owner for each master 
data being involved in the MDM initiative [34]. 

Organizations should also have well-understood 
and accepted processes for authoring, validating, 
enriching, publishing and consuming the master data 
[30]. These processes may differ depending on the type 
and complexity of master data. The main task for the 
master data processes is then to describe how the 
activities of creating, using, maintaining and archiving 
master data objects are executed [19]. These processes 
need also to be embedded into an organization’s daily 
business processes [26] as they outline how 
communication, support and training for MDM is 
supposed to be conducted [19]. 

Master data will only be as useful and trusted as the 
source data being used to derive it [13]. Master data 
quality improvements thus require that data is analyzed 
and cleaned up [5, 19]. This can be done through, e.g., 
migrations and harmonization. Also defining the 
quality metrics, that are monitored continually, ensures 
master data quality [13]. All in all, MDM initiative can 
show the business value by adapting the metrics to 
which business stakeholders pay the most attention, 
e.g., key performance indicators that relates to key 
business processes [30]. 
 

3. Research method  
 

Subject for the case study is a municipality of 213 
000 inhabitants. The organization has approximately 
15 000 employees. It consists of central administration, 
purchasing group, welfare services, municipal 
corporations and several subsidiaries. The MDM 
project was mainly conducted in the central 
administration, its administration and human resources 
center and its IT unit.  

Centralized IT-unit has been in operation since 
2007. Before that, information systems were largely 
acquired individually by the units, with the exception 
of some organization wide systems (e.g. ERP). 
Because of this, the number of information systems 
and interfaces is enormous. The MDM project 
described here is the first attempt to control the 
organization’s master data in a centralized manner. 

The year-long case study was executed in a MDM 
project that started in November 2010 and ended in 
October 2011. The project organization included three 
different groups: project group, steering group and 
expert group. Altogether, 32 persons were actively 
involved. They represented organizations’ different 
support functions such as IT, human resources, 
business administration, procurement and all the core 
processes. Two experts were from municipal 
corporations, while two vendors were involved as a 
consulting party. 

 
MDM Project 
 
Motivation for starting the MDM project was seen 

in 2008 when evident dispersion and data quality 
problems with the data, considered of being 
organization’s important core data were observed. At 
first, the most obvious problems were data duplicates 
and maintaining the data access.  

Master data management was considered a solution 
that would deal with these problems comprehensively. 
It was assumed that the problems origin from both 
processes and applications.  

The goal for the project was to study several issues: 
identify the organization’s master data and issues that 
have an impact on the subsequent MDM development, 
and also how the development should proceed. The 
acquisition of a technical solution was excluded from 
the project. 

 
Data collection 
 
The study was conducted as an ethnographic 

research. Ethnography attempts to understand how the 
practices are taken and comprehended “in the field”. It 
also enables more systematic theorizing [14]. As 
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Patton has pointed out [28], it is easier to understand 
and capture the context within which the people 
interact through observations and “living with the 
natives”. Consequently the data for the study was 
collected in a MDM implementation project by 
participating in project group meetings, steering group 
meetings, kick-off and closing seminars, and other 
project-related meetings and informal discussions. The 
first author was actively involved in the project as 
member of the steering group and as a member of the 
expert group. This offered unique opportunities to 
observe and understand the project while also 
participating in it.  

This can also be characterized as complete 
participation, where the researcher is a member of the 
group under observation [24]. The observer may see 
things that might routinely escape awareness among 
the people in the setting and has less need to rely on 
prior conceptualizations [28].  

The researcher recorded her observations to a dairy 
at least weekly, and whenever she encountered issues 
that were related to MDM or its implementation. In 
addition, also project documentations were used in thus 
study. This included procurement documentation, 
project plan, monthly status reports, and different 
memos (working group, steering group, project 
portfolio group, stakeholder groups, kick-off and 
closing seminars).  

The data analysis was conducted by adopting the 
principles of grounded theory. First the researcher 
familiarized herself with the data. The goal was to gain 
an impression of the material. The goal was to 
explicitly look at the process and its aspects and key 
factors. Due to this, grounded theory seemed as an 
appropriate analysis tool. Organizational context was 
wanted to be embraced for understanding the 
organizational aspects of MDM. According to Martin 
and Turner [21] achieving useful results requires that 
the complexities of the organizational context have to 
be incorporated into an understanding of the 
phenomenon, rather than being ignored or simplified. 
From this viewpoint, objective project documentation 
was analyzed through the subjective diary entries, and 
vise verse, subjective reflections were backed up by 
objective entries. All this provided a basis for being 
able to step back and critically construct a 
generalizable step-by-step model – still without losing 
the contextual understanding. 
 
4. Findings 
 

Before going to our step-by-step approach, at first 
general issues, having an impact on each and every 
step of MDM development, are presented. These were 

data security and privacy, linked development projects, 
and enterprise architecture.  

Several concurrent development projects were in 
progress. Both ICT-projects and business development 
projects were observed from the MDM perspective. 
The goal was to take the needs from the projects into 
account and to apply MDM ideology to them. 

Earlier research has recognized neither 
dependencies between the issues, nor any incidental 
issues. For example, security and privacy aspects have 
not been explicitly considered earlier as being a part of 
the MDM development process. Still, in our case they 
were considered important, because even legislation 
can place requirements for handling the data (e.g. 
patient data). They were seen as critical issues that 
must be emphasized in MDM development throughout 
the process of establishing a MDM function. 
Dreibelbis et al. [8] argument about their importance 
from the application point of view is thus too narrow – 
at least in the context of public organizations. 

Also, it was identified already in the early stages of 
the project that MDM is linked with the enterprise 
architecture. This suggests that the design areas from 
the literature need to be taken into account. Due to this, 
MDM was conceptualized through four subsets of the 
organization’s EA: conceptual level business 
architecture, including strategy, process map, 
processes, stakeholders and roles; information 
architecture from the logical level including modeling 
the master data; technology architecture, and 
applications architecture from the physical level, 
including integrations and MDM applications. Also 
governance was seen as a factor of the overall EA – 
and MDM respectively. 

The identification of the steps was dynamic. Some 
were defined earlier in the project plan, such as 
identifying organization’s core data, defining 
governance and forming a road-map for development, 
while some emerged retrospectively when analyzing 
the research data as what should have been done 
differently. Yet the following steps were identified 
crucial in establishing a MDM function. 

Step 1: Identifying the need and objectives 

The attempt to establish a MDM function started 
by mapping the MDM needs. These needs formed the 
basis for MDM development and also for the project. 
The interest was in understanding the changes that 
MDM could make in the business, and how to achieve 
this change. The emphasis was more in qualitative 
benefit than cost savings (Diary 10/2010).  

The business objectives for MDM were identified 
first time in 2008. These were (Diary 10/2010): 
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- More effective work: streamlining work 
processes and the organization. For the MDM project, 
this means that the decisions on the data ownership 
should prevent the maintenance from more than one 
location. 

- Improved reporting: Improving the 
accuracy, timeliness, and quality of the data. These 
properties are obtained by appropriate processes, roles 
and ownerships. 

- SOA interoperability: MDM supports this 
by enabling service interfaces that the master data can 
be used with. MDM simplifies data retrieval, 
maintenance, and enables and implements the use of 
the terms and conditions.  

Also some more generic objectives were set: to 
provide processes for data collection, integration, 
consolidation, quality assurance, and distribution to 
ensure data integrity, maintenance, and the application 
of information usage control mechanisms (Diary 
10/2010). 

Because the real state of the data and its quality 
were unknown until the step 2 had been taken, the 
exact need for MDM was not evident. This points out 
that this step needs to be done in parallel with step 2 as 
they seem to be enablers to each other – this was 
learned later. Even data issues had been recognized as 
a starting point for the development, national level 
development initiatives put pressures on the 
municipalities to quickly advance with the cultivation 
of MDM. Hence the original objectives and needs did 
not touch the data quality issues.  

Step 2: Identifying the organization’s core data 
and processes that use it 

At first, there was a need to understand what 
master data is and how it differs, for example, from the 
transaction data. It was agreed that master data refers 
to the organization's shared data that often passes 
through different processes and units (Project group 
memo 17.5.2011). 

Next, some general criteria for identifying master 
data were created, after which the data sets were 
classified against the criteria. The goal was to set 
criteria for master data to discover how many master 
data sets there are in the organization. The criterion 
was constructed by the general master data descriptions 
found from the previous literature. 

In order to pick out the master data sets, all 
information systems and their data were analyzed 
(Diary 4.4.2011). This also gave an opportunity to map 
the number of applications that hold the same data. 
Also the organization’s core processes were observed 
and divided into more precise ensembles to identify the 
information they used (Project group memo 

17.5.2011). The processes and services being 
associated with the data were also observed. After all 
this background work, possible master data sets were 
compared against earlier created criteria. As a result, 
six different master data sets were identified. 

Surely some challenges emerged. Several 
definitions of the MDM terms were missing. For 
example, the definition for the term “customer” was 
nonexistent. This resulted that it was very difficult to 
unambiguously identify the master data sets.  

Evidently this leg work revealed that the 
organization had multiple master data sets that were 
duplicates. This also led to the first prioritization of 
MDM development as the data sets were divided into 
critical common master data sets and process-specific 
master data sets. It was decided that the MDM project 
first focuses on the former data set – common 
corporate master data (Steering group memo 
24.5.2011). 

Step 3: Defining the governance 

Governance was defined in three levels:  
organizational level, support function level and data set 
level. Governance includes regulations, practices, 
procedures, data and concept ownerships, 
responsibilities and roles, and the descriptions of the 
roles.  

This step aimed to identify the roles and 
responsibilities related to MDM. At first, different 
roles were identified. Naming them was not 
straightforward as it took several rounds of discussions 
about what kind of roles and responsibilities are 
needed. On the organizational level, a need for a MDM 
concept owner, who would take the lead in developing 
master data management, was evident. Yet it was more 
difficult to identify the organizational level and the unit 
where the role should be named and whether the role 
would be considered more as a sponsor or as a 
responsible party (Diary 19.5.2011). The organization 
considered that a responsible party is needed. This 
resulted that the role was associated with the CIO 
(Diary 5.7.2011). Also an operative role, leading the 
development and implementation of MDM was 
identified. This was also appointed to the IT-unit. 

Data set ownerships were identified as essential. 
They would guarantee that the business units are 
involved in the MDM development, pointing towards 
the roles being associated with them. Common support 
functions identified were privacy and security, data 
quality control, information systems and integrations. 
Other roles were mainly seen as data set specific ones. 
These were, for example, roles responsible for the 
maintenance and the actual maintenance roles. 
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Step 4: Defining the maintenance processes 

MDM processes refer to the processes that are 
needed for administrating and maintaining master data. 
This includes the responsibilities, methods and tools 
for collecting data (e.g. forms), defining workflows 
and guidelines for reviewing data in the workflows, 
and appropriate instructions for users and 
administrators. Also common operational models (e.g. 
service level agreements) between responsible unites 
had to be created. In the project, it was clear that well 
defined, documented, and approved maintenance 
processes are necessary.  

This step was accentuated because current 
maintenance processes were dispersed (Diary 
15.5.2011). In many organizations, the data 
maintenance is a costly and inefficient manual process 
that is done, e.g., by email, spreadsheets or phone 
requests [7]. This was also the case in our organization, 
where data quality issues, e.g., duplicates and errors in 
several master data sets were evident. This was also 
seen an area where wide qualitative and quantitative 
improvements could easily be made (Diary 5.7.2011). 

Step 5: Defining data standards 

Data standards define both the content and the 
model of a master data set on an attribute level. The 
data model was perceived as an enabler for making 
changes in the business environment. Consequently it 
contained the applications that, one way or the other, 
could utilize the data, and the reports that are produced 
by the applications. In particular, the problems with 
inconsistent and inaccurate reports were thought to be 
resolvable with better data structures. Earlier the data 
maintenance had been separated from the data and data 
structures. This resulted poor reporting. Information 
was simply not commensurate enough to the reporting 
purposes (Steering group 20.9.2011). 

Also both a method for modeling master data and 
instructions how the data standard should be defined 
with every data set were considered. The instructions 
attempted to set standardized organizational level, 
process level and system level boundaries for master 
data. Hence the definition of the data set, its fields and 
attributes (e.g. a list of allowed values with 
explanations) were defined.  

The step resulted as a template for future 
development. 

Step 6: Metrics for MDM 

Data quality describes how well the data serves the 
organization’s demands. As this was one of the original 
goals of MDM, it was seen important to ensure that the 

methods and means for developing and monitoring 
data quality are identified. 

First the data quality definitions were formed and 
some generic policies for developing data quality for 
master data sets as well as some specific data sets were 
identified. This provided a basis both for setting the 
data cleansing and migration strategies and for 
monitoring and measuring practices. Also some non-
recurring measures, such as data cleansing and 
removing the duplicates, and some manual steps, such 
as data harmonization and data quality assessment, 
were identified.  

The passion towards master data quality increased 
during the project. At the beginning, the interest was 
more on metrics. When the project proceeded, it came 
more evident that data quality issues should be 
approached more broadly. Similarly to data standard 
definition step (Step 5), also here the focus was on the 
future improvements and plans rather than setting 
tangible metrics for current data quality. 

Step 7: Planning a MDM architecture 

MDM is about both organizational issues and 
technologies. The MDM architecture was the first step 
in defining the technical part. The architecture was 
seen as an entity comprising processes and information 
systems for governing MDM. MDM architecture 
contains information about the applications involved, 
data flows between them, systems and data 
administration practices and points (centralized vs. 
decentralized), potential new acquisitions, and data 
security and data privacy issues. 

After setting the principles for MDM architectural 
model, alternatives for the technology architecture for 
MDM were compared. Three models; repository 
approach, registry approach and hybrid approach (see 
[29]) were studied more closely. It soon turned out to 
be insufficient to use just one model, but all three 
models were needed, as their views complement each 
other (Diary 4.10.2011).  

It was seen essential that all previous steps need to 
be studied first before proceeding with the technical 
issues (Diary 1.6.2011). They form a basis for policies 
how to employ and integrate the MDM applications 
into the organization. For example, the initial MDM 
compatibility requirement with SOA was needed to be 
considered in all applications and systems. This made 
it as a general level policy – even though more detailed 
requirements must be defined separately for every 
master data set. 
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Step 8: Planning the training and 
communication 

Communications with all stakeholders was 
considered to be an important factor in the successful 
MDM adaptation. This enforced communications and 
training plans where items such as what, when and for 
whom the development of master data should be 
communicated. 

As a result, the plan provided instructions how to 
communicate with the key stakeholders. This included 
the scheduling for particular events and meetings, and 
a plan how to organize training. Motivation, objectives, 
master data criteria and the common data sets were 
recognized as being the most important issues which 
need to be communicated. Also governance, objects 
and the key roles were seen important.  

Formalized communication aimed at providing 
unified understanding of the master data throughout the 
organizations, promote the importance of data quality 
to appropriate stakeholders, and to support MDM 
development in the future (steering group 2.11.2011). 

Step 9: Forming a road-map for MDM 
development 

Some initial MDM (mainly project related) goals 
were set at the beginning of the project. However, 
during the project some primary sustainable goals, 
related particularly MDM and not just its development 
project, were set. These emerged as explicit 
problematic issues experienced by the business people. 
Also the organization´s strategy was considered as a 
factor influencing MDM development. All these issues 
were categories into development areas, which were 
used as a basis for prioritizing the development and for 
forming a long-term road-map. This road-map can also 
be seen as a MDM strategy. 

Step 10: Defining MDM applications’ 
functional and operation characteristics 

The MDM applications are connected with the 
MDM architecture (defined in Step 7). Yet the MDM 
applications were considered individually with every 
master data set as their requirements differ – despite 
the fact that coordination between the applications and 
data sets is eventually essential. The analysis resulted 
that different components for the MDM applications 
were identified. These included user interface, 
workflow, MDM functionalities, such as data creation, 
editing, removal and reconciliation, data quality 
functions, database, and integrations to other 
applications.  

 In technical specifications, the data properties were 
defined in relation to standards and appropriate 
technologies. This also enabled the evaluation of 
whether to manage master data in a centralized or 
decentralized manner, making it possible to make the 
decision independently for every data set.  
 
5. Discussion 
 

Previous research has identified the process for 
establishing MDM function in an organization on a 
general level. Also several main design areas were 
identified (e.g. [30]). However, we took the MDM 
establishment process further, and focused more 
closely on the content of the process; different steps, 
their activities, and relationships. We aimed at 
describing the process in more details by providing a 
step-by-step description that organizations could use a 
basis for establishing their own MDM functions. Our 
step-by-step process also indicates the order of the 
steps, in other words, how they influences each other. 
Some steps were identified as prerequisites for the 
others while some were seen as being parallel to each 
other. Next we will discuss each step in relation to 
prior research.  

Our process started from the contemplation of the 
needs for a MDM function. This was considered as the 
first step as the initiative for the MDM development 
had come from the IT-unit. Before continuing, the 
business had to be engaged with the development. We 
argue that this step is crucial for the success of the 
MDM. Its ignorance will result ambiguity as the 
understanding of the MDM, what it is and what it is 
not, and what are it needs, are left unclear and 
undefined. Prior research implicates that the first step 
is MDM strategy and vision creation (e.g. [26]) while 
we see it as a successor of understanding the meaning 
of MDM for that particular organization. 

Similarly, the second step of identifying 
organization’s master data was acknowledged in the 
prior research (e.g. [12]). Yet the approach has been 
more technical. In our study, this step includes also the 
organizations processes in addition to technologies and 
information systems. Furthermore, we found out that 
before focusing on the processes and technologies, 
some kind of criteria for identifying the master data is 
needed. Very rarely all potential master data sets 
should be considered in the development. This 
emphasizes some commonly agreed criteria. In large 
organizations, as in our case, such criterion can be 
formed by studying whether the data is shared between 
the business processes.  

The study also underlines the need for forming 
some basic definitions for MDM. This step should be 
executed at the very beginning of the MDM 
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development in order to form understanding about 
what exactly the master data is for an organization and, 
what the current situation there is.  

Prior research has identified governance as one of 
the most important factors in MDM success. Yet the 
phenomenon is not that straightforward. In our study, 
the governance is about governing the situation in three 
different levels: organizational level, support function 
level and data set level. Each of these levels 
necessitates different types of governance structures 
and practices. 

Also defining data standards was observed as an 
important step in the MDM development. Data 
standards define the content of master data on an 
attribute level. Data models were seen as enablers both 
for the business environment changes and for 
comprehensive reporting. It has thus a consequential 
role. 

A road map was important for future development. 
Also defining the architectural design was a phase that 
earlier literature has identified.  

There is a shared view of the step for defining the 
functional and operational characteristics of the MDM 

tool. We argue that the needs of the organization 
towards MDM form the basis for technology. The 
characteristics origin not only from the technologies – 
even though they set some requirements – but also 
from the interplay between organizational needs, data 
sets and technologies.  

We argue that MDM development is an 
organizational challenge more than technological 
challenge. This emphasizes the need for systematic 
training and communication. Those have to be planned 
in details, considering the whole MDM lifecycle. This 
means that their planning cannot be distributed to 
individual steps or else the coordination of the 
communication would be lost.  

The comparison of our Step-wise approach to 
Joshi’s [12] process model shows that the similarities 
are scarce (see Figure 1). Joshi’s [12] process is very 
technically oriented, while we see the process for 
establishing MDM more as an organizational 
amendment process – which precedes the technical 
development. Our process involves roughly Joshi [12] 
phases even though they are mostly incorporated in the 
steps that deal with data standards, architecture models 
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and technical solutions. Also Joshi’s [12] process 
involved maintenance steps for the applications, 
whereas our process ends in defining the characteristics 
for the application. In our case maintenance was not 
considered as a part of the MDM development process. 
The steps, other issues and comparison to Joshi’s 
process model are presented in Figure 1. 

MDM development is not only about technologies 
or data. Also the organization, its objectives and 
strategies should be taken into account more widely, 
for example, by observing how the MDM should be 
aligned with ICT and business development in a form 
of projects and enterprise architecture. These issues, 
other dependencies and incidental issues have not been 
studied extensively. They are thus subjects for further 
research. 

Even though the research was conducted in a 
municipality, the process does not indicate that the 
steps differ from the ones that the prior research has 
presented. Also, there were no language or 
culture/nationality specific issues identified. We thus 
argue that the steps are applicable and generalizable to 
public and private organizations, and different 
countries and regions. 
 
6. Conclusions 
 

The paper sheds light on the process for 
establishing a MDM function in an organization by 
providing not only a step-by-step approach but 
deciphering the steps more closely and observing the 
links between them. 

Earlier some of the phases and relevant factors in 
MDM development have gone unnoticed. Although 
MDM has been a subject of interest, the process for 
establishing the MDM function has been studied only 
marginally and from a technical perspective – even 
though MDM itself has been identified to be more than 
just technologies. Our process identifies the process, its 
steps and their order: some steps are taken in parallel 
while the others in a consequent order.  

Common interdependencies that need to be 
acknowledged throughout the project were also 
identified. These were data security and privacy, 
connections to other development projects, and 
enterprise architecture. These were considered as 
issues that help to align the MDM development with 
the organization and its other goals. 

Our study contributes to the academic debate by 
presenting a step-wise approach for establishing an 
MDM function into an organization. The details in 
each step also help us to understand the MDM 
phenomena little bit more as the literature is still 
scarce. Even the step-wise approach has evidently both 

practical and academic value MDM still needs to be 
studied much more. We hope our study is a (small) 
step to understand MDM phenomena better. By 
developing MDM in organizations we believe we can 
increase their data quality and how it is exploited there. 
By so doing the organizations would get more value 
from their information systems. 
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Establishing a MDM function: First Steps 
in the Master Data Management 

Architecture Design 
Riikka VILMINKO-HEIKKINEN1 

Department of Information Management and Logistics, Tampere University of Tech-
nology, Finland 

Abstract. Public sectors need to manage data for internal and external use is grow-
ing. Master data management aims to manage the core data that affects generally 
the data quality in large extent. The objective of the research is to observe the fac-
tors that affect the architectural decisions when establishing a MDM function. This 
is done though prior research and a case study in a municipality. Business needs 
and the existing IT environment indicate the best usage scenario for MDM. Sce-
nario indicates the suitable architectural implementation style and also helps the 
organization to comprehend what they should emphasize in their development. 

Keywords. Master data management, MDM, data management, Business intelli-
gence, Open data 

1.!Introduction 

Open data, big data and the growing need for predictive analytics set demands for pub-
lic sector. Better data management practices are needed to ensure high quality of data 
for internal use, external use, and re-use. Master data management (MDM) aims to 
manage an organization’s core data (i.e., master data). It tackles the data quality issues 
through process improvement by using organizational and technical aspects. 

The focus in prior research has been in implementation styles and application ar-
chitecture on private sector. Establishing MDM and the first steps of MDM architecture 
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design have gained less attention. MDM development is a relevant topic in public sec-
tor in Finland. From September 2011, the Act on the Direction of Public IT Govern-
ance has mandated the use of an Enterprise Architecture (EA) Framework. The Nation-
al Enterprise Architecture (NEA) steers the EA development [8]. Also MDM is a part 
of the NEA and the National MDM reference architecture was finalized in 2013. The 
objective of the research is to observe the factors that affect the architectural decisions 
when establishing a MDM function. This is done though prior research and a case 
study in a municipality.  

The paper is organized as follows. First, we identify how prior literature has ob-
served the architectural questions in MDM. The research methods and settings are then 
described. Empirical part follows and concludes with a discussion and recommenda-
tions for future research. 

2.!Related research 

MDM should be seen as a process improvement plan to identify, assess, and im-
plement methods and tools for assuring good quality data for the decision process [6]. 
The usage scenario defines the method of use for MDM. 

In an operational scenario [10], [5], all interactions and transactions are applied to 
the master version, and consistency requirements must be strictly enforced [10]. Ana-
lytical scenario is relevant when the need is primarily to produce and maintain master 
data for data warehouse (DW), reporting purposes, analytics, and big data systems [10]. 
Enterprise scenario combines analytical and operational scenarios [1] and is similar to 
reference information management. The focus is on the importing of data into the mas-
ter data environment and the ways that the data is enhanced and modified to support the 
dependent downstream applications. The collaborative usage scenario emphasizes 
achieving an agreement on a complex topic among a group of people [5]. This usually 
includes workflows and multiple tasks. Social MDM is a more recent perspective on 
MDM. It focuses on providing a platform for gathering, integrating, and stewarding a 
wider set of customer and product data, and for making them available through-out the 
organization [13]. Some of the unique characteristics of each usage scenario are pre-
sented in Table 1. 
Table 1 Unique characteristic of different usage scenarios for MDM 
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Repository, registry, and hybrid are common models for implementing MDM architec-
ture. In repository, the complete collection of master data is stored in a single database 
[10]. The global attributes of the data set are always created in central master data sys-
tem [9]. In registry model, data sets are created, maintained, and distributed by differ-
ent applications [9]. The hybrid model includes features of both of these approaches 
[10]. Also a consolidation model has been identified [16]. Fragments of master data are 
authored in a distributed fashion and stored in the source systems, but the central MDM 
system creates a composite golden record. Architectural models complement each other, 
and several models are sometimes used to fulfill the needs of an organization [18]. 

Master data application architecture provides complete overview of how the archi-
tecture is deployed by using different applications [2]. It contains applications for creat-
ing, storing and updating instances of the master data attributes defined by the concep-
tual master data model [19]. 

Many of the case studies addressing MDM architecture design (e.g. [3, 20, 21, 23]) 
have been focused on the private sector, the target of this research is a municipality, 
which offers an interesting opportunity to observe the architectural design decisions in 
a public sector organization. The focus will be on different MDM usage scenarios that 
have not received much attention in prior research. 

3.!Research Methods 

An ethnographic case study (following the instructions of Myers [12]) was conducted 
in a municipality comprising 220,000 inhabitants and approximately 14,500 employees. 
The case organization consists of central administration, purchasing unit, welfare ser-
vices, municipal corporations and several subsidiaries. The MDM projects and devel-
opment were mainly conducted in the central administration. 

The data collection period lasted from November 2010 to June 2013. During this 
period, two MDM development projects were carried out, and MDM development 
became rooted as a part of routine operations. The data was collected by participating 
in all project-related meetings and informal discussions in both projects, and in the 
project preparation and procurement phases of the second project. The author was ac-
tively involved in the first project as a member of both the steering group and the ex-
pert group. In the second project, the author acted as a project manager and as a mem-
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ber of the project group and the steering group. These positions offered unique oppor-
tunities to observe and thoroughly understand MDM implementation. 

Diary entries were made weekly and whenever MDM-related issues were observed. 
In addition to observations, also questions that emerged and impressions were docu-
mented. To complement the diary, different kinds of project documentation were also 
utilized: procurement documentation, project plans, monthly status reports, and a set of 
memos from the working group, steering group, project portfolio group, stakeholder 
groups, and kick-off and closing seminars. Between the two projects, memos from the 
IT development group and the architecture group were also used. Finally, some internal 
documents were utilized, such as information management strategy.  

The data was analyzed by following the interpretive research approach and the 
principles of Klein and Myers [7]. The data was re-viewed by observing it throughout 
and identifying what kind of objectives were presented during the process for establish-
ing the MDM function. These objectives were categorized under several themes. Then 
these themes were used to review to data again. This time all issues supporting the 
themes were gathered. As a result, a list of the objectives was formed and discussion 
around these objectives was analyzed. 

Ethnographers need to balance subjectivity and objectivity. Ethnographies are ex-
pected to meet standards of objectivity even when ethnographic research is highly de-
pendent on the individual's unique knowledge and experience, and his/her actions as a 
thinking agent who brings his/her subjectivity to bear on the construction of infor-
mation and knowledge [20]. All materials were analyzed in their entirety at the end of 
the overall data collection in June 2013.  The idea was to gain some distance between 
the researcher and the context, and to keep data entries as neutral as possible so that 
they were not limited or affected by the analysis of earlier entries. This was done to 
minimize unintended entry manipulation, as one may easily make subconscious deci-
sions about what to record. 

4.!Findings 

The organization’s centralized IT unit has been in operation since 2007. Previously, the 
units acquired information systems separately, with the exception of some organiza-
tion-wide systems (e.g., Enterprise Resource Planning, ERP). As a result, it has approx-
imately 400 information systems from different operating areas. The motivation for 
starting the MDM process was problems with data quality in main business processes. 
It was assumed that the problems originated from both maintenance processes and 
applications. The business objectives for MDM were identified for the first time in 
2008. These were more efficient work, improved reporting, and service oriented archi-
tecture (SOA) interoperability. 

The organization has several different external stakeholders (e.g. government 
agencies) that the organization is obligated to report regularly and also ad hoc (diary: 1/ 
12). Data quality was considered one of the barriers to generating high-quality reports 
(BI report: 1.2.13). One of the clearest objectives became first supporting internal and 
external reporting (Diary 11/11) and later on supporting the BI comprehensively (Dia-
ry: 2/13).  
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MDM also had a role in harmonization of data structures, which would ease the 
difficulty in combining information (Diary 9/11). The last of the business objectives 
“service oriented architecture (SOA) interoperability” was not current later on in the 
development. The organization made the decision (EA principle) not to use SOA in the 
development of new applications in general.  

The organization has been struggling with problems regarding data maintenance. 
Formal processes were inadequate and employees had invented additional ways to 
maintain the data to solve problems. One of the basic objectives is to simplify the pro-
cess for data life-cycle management and to automate functions that had been performed 
manually. A large amount of the master data was still stored manually in Excel sheets, 
making maintenance difficult and error prone (diary: 3/12). For example, organiza-
tion’s products and services are managed manually (Diary 10/11). 

Several steps should be followed when creating, changing, or deleting data (Busi-
ness Workshop: 27.9.12). It is important that checkpoints for changes are in place and 
those checkpoints are automated (Diary: 1/12). Workflows are particularly important 
when there are several tasks in the workflow or when a task is performed less frequent-
ly (Diary: 4/12). The data quality validation should be done while creating the data. 
History of the data should be also stored. Data standards were seen as an important 
issue in tackling data quality issues (Steering Group memo: 11.10.11). Several roles 
were identified to enable a finely divided control of the data. Roles were strictly limited 
to the need to make changes (Security and Privacy Work-shop: 13.9.12). 

The organization’s master data included sensitive attributes. The ongoing situation 
was that this information is often in several applications and there were problems with 
access management. Data is also imported from external sources. Usually this was 
done separately to the individual applications and the data would be obsolete in this 
respect in other applications (Diary 4/12). MDM should support compliance and pro-
vide a reliable foundation to support changes and updates in policies to help avoid pen-
alties or other regulatory actions (Diary 8/12). The MDM system´s log should make it 
possible to identify problems relating to data misuse or other issues. For example, there 
are examples about data of organizational unit being deleted incorrectly (Diary: 9/11). 

Organization´s master data domains include several hierarchies. Maintenance of 
these should be coherent (Diary: 1/12). The hierarchies should match those used at 
government level, and the maintenance should be synchronized (Project Group memo: 
30.1.12). Master data is also affected by the definitions of government and government 
agencies and the need for a change often comes from a stakeholder. These affect the 
modification needs of the data models, attributes, and also the metadata (Business 
Workshop: 27.9.12). Master data objects should be categorized in different ways to 
present the perspectives that the data is used and observed. This serves especially the 
needs of the BI. 

Several ways for enhancing data quality were identified (IT Workshop: 28.8.12, 
4.9.12, 7.9.12, and 18.10.12). External sources should also be used for validating the 
data (IT Workshop: 28.8.12). The need for methods to continuously monitor the data 
quality was also identified (Project Group memo 28.9.2011; Diary: 4/12; Diary: 9/12).  

The organization outlined an initiative to open data in a machine-readable format 
as part of their operations (Diary 5/12). Master data has high value in terms of re-use 
(also for commercial use) (Diary: 10/11) and in making the organization’s operations 
transparent. It was seen as a problem that the data was scattered. For this purpose the 
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structure of the data as well as easy access was essential. Master data often includes 
attributes that cannot be opened, it is important that there is attribute level access con-
trol that helps to control what data is published and by whom. Also, the understanding 
in the organization about this is part of the data governance and data privacy (Diary: 
4/12; Security and Privacy Workshop: 13.9.12). 

5.!Discussion 

The case organization’s business needs were observed and classified. These were cate-
gorized under different usage scenarios. Summary is presented in Table 2. 
Table 2 Business needs categorized by usage scenarios 
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Many of the objectives responded to analytical scenario’s characteristics. Despite 

this; it was also quickly evident that the scope was wider. Reporting was seen as an 
important area, but the main problems affecting it were issues with data quality in op-
erational systems. The development of BI was ongoing and the clarifications in the BI 
development also shed some light to MDM development. Big data development was 
observed in the last phase of the data collection. The analytical scenario was not effi-
cient for the organization in long run. As seen in Table 2, business needs support al-
most all of the scenarios in some extent. Collaborative scenario seemed very separate 
from the other scenarios. It seems to be more a perspective on the other scenarios than 
a distinct method of use. Social MDM approach would acquire a more mature phase of 
big data development and use. The vision for BI included, e.g., idea to use social media 
data to enrich the customer data, but it there was no clear development plan for big data.  
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Number of the objectives supporting the scenario was not adequate to refer to the 
suitable scenario. Cervo and Allen [3] emphasize indirect objectives, such as cost sav-
ings, as assessment criteria, but in the case organization these were not considered at 
this stage. Cost savings were much more seen as a result of the business needs, instead 
of a separate factor. Because of this, organization and IT-landscape were also observed 
as factors that emphasize the suitable scenario option. 

The model of centralized IT would support the operational scenario. Organiza-
tion’s IT environment is complex and for the legacy systems, publication to other ap-
plications as defined in reference architecture would be more interoperable with these. 
Operational usage scenario seemed to echo to the business needs and IT environment 
most. Because of this and the needs for analytical usage, the organization’s usage sce-
nario was enterprise MDM. 

The MDM usage scenario narrows the options for architectural implementation 
styles. Certain styles respond better to certain usage scenarios [3]. At the final stage of 
the data collection, the organization decided the hybrid model as an implementation 
style. This style is suitable when the organization is looking for a method to improve 
and manage the data quality, completeness and consistency of master data across sev-
eral systems and the organizational commitment and the re-sources support proper data 
governance activities [16]. Dreibelbis et al. [5] have also identified the characteristics 
of legacy systems as constrains for choosing an architecture pattern for MDM. The 
organization’s ERP was seen as a master system for two of the identified master data 
domains. Hybrid model has been identified as a good fit for ERP environments [11]. 

The current IT-landscape was the main influencer for making the decision of the 
MDM application architecture. The large number of legacy systems was one of the 
reasons why MDM architecture included a separate MDM system. The organization 
struggled to make the decision between a dedicated MDM system and an operational 
system converted to a master data source. The amount of the existing applications was 
the reason why they were reluctant to acquire a new system. Also the cost of a new 
solution was seen problematic. In the end, the extent of the desired MDM development 
resulted in the need for MDM system to enable the required elements and functions. 

Prior research has not addressed MDM in the public sector or especially in the 
municipalities, nor has it made generalizations about the common or distinguishing 
features between the public sector’s and private sector’s MDM. The type of the organi-
zation affected the MDM development in many ways, but did not seem to affect signif-
icantly the first choices made with the architectural design. However, the MDM appli-
cation architecture was affected by the existing IT-landscape. 

6.!Conclusions 

The objective of the research was to observe the factors that affect especially the 
first architectural decisions when establishing a MDM function. The prior research 
names three layers in the MDM architecture design. First step includes identifying the 
method of use for MDM. Second step is to determine the right architectural implemen-
tation style for MDM. Last step, the application architecture, defines the technical ar-
chitecture in detail. The first step has gained less attention and because of this, it was 
observed more closely through the case study.  
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The factors affecting the first architectural decisions were complex. The maturity 
stage of the organizations BI responded well to analytical usage scenario. For an organ-
ization that has higher maturity, social MDM could respond well to the needs. Opera-
tional view contemplated the demands for streamlining work processes, and enhancing 
data quality in operational systems and processes across the organization, and the needs 
that open data places. It also responded well to the data security and privacy demands. 
Because there were characteristics of multiple of the approaches, the usage scenario 
could be identified as enterprise MDM. Business needs should indicate primarily the 
chosen architectural scenario, but also other factors have an effect. IT environment was 
the final factor in identifying the suitable usage scenario. This also indicates that the 
architectural implementation style should respond to different use scenarios.  

The MDM architectural design is complex and challenging to design. To start the 
process by identifying the usage scenario for MDM through business objectives and IT 
environment sets the architectural path to right direction. Usage scenario indicates the 
suitable architectural implementation style and also helps the organization to compre-
hend what they should emphasize in their development. MDM usage scenarios have 
been dismissed in prior research for not being elaborate (e.g. [14]), but it seems that 
they present a good starting point for designing MDM architecture. Usage scenarios 
imply the applicable architectural styles and further on also the suitable application 
architecture. They also clarify how objectives are translated into design decisions for 
the organization.  

Public sector’s master data management practices have gained very little attention 
in research. Still, these should be emphasized more, because their data is transforming 
into public data. Public sector organizations set interesting research settings because of 
their complex IT landscapes and diverse data domains. MDM has some unique charac-
teristics when established in public sector (e.g. data privacy issues). This research was 
a single case study, and caution should be exercised with regard to generalizations. For 
future research, there are several different paths to explore. The effects of usage scenar-
ios to the design of governance might offer interesting perspectives on the overall con-
cept of MDM. The social MDM in big data development also offers an interesting 
viewpoint. 
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Managing master data as an organization-wide function enforces changes in responsibilities and es-
tablished ways of working. These changes cause tensions in the organization and can result in con-
flicts. Understanding these tensions and mechanisms helps the organization to manage the change 
more effectively. The tensions and conflicts are studied through the theory of paradox. The object of 
this paper is to identify paradoxes in a Master Data Management (MDM) development process and 
the factors that contribute to the emergence of these conflicts. Altogether thirteen MDM specific para-
doxes were identified and factors leading to them were presented. Paradoxes were grouped into cate-
gories that represent the organization’s core activities to understand how tensions are embedded with-
in the organization, and how they are experienced. Five paradoxes were observed more closely to 
illustrate the circumstances they appear. Working through the tensions also sheds light on the ques-
tion of how these paradoxes should be managed. This example illustrates how problems emerge as 
dilemmas and evolve into paradoxes. 
Keywords: Paradox, Tension, Change, Master data management, MDM, Data management, Data 
governance. 
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Managing change invariably requires balancing paradoxes (Nasim and Sushil, 2011). Development 
activities introduce changes, but reactions and outcomes are context and organization dependent. Mas-
ter data management (MDM) development for instance ignites changes in technology, management 
practices, responsibilities and roles – resulting conflicts and tensions between different factors in the 
organization. Understanding these conflicts and tensions would help the organization to manage their 
MDM function more effectively, and avoid possible pitfalls. 
MDM aims to ensure that organization’s master data is reliable and available. Master data are those 
entities, relationships, and attributes that are critical for an organization and foundational to key busi-
ness processes (Berson and Dubov, 2007). It forms the foundation of the company’s business purpose 
and must therefore be used unambiguously across the entire organisation (Otto, 2012). This underlines 
the needs to organize MDM as an organization-wide function (Baghi et al. 2014). MDM function in-
volves different organizational factors that contribute to the success of the development (Vilminko-
Heikkinen and Pekkola, 2012). It necessitates cooperation among internal and external stakeholders, 
also changing existing processes and roles. These changes cause conflicts between different parties 
and their viewpoints, which have not been studied in the MDM development context earlier. 
This paper observes how paradoxes are identified in a MDM development process and what the fac-
tors are contributing to the emergence of these conflicts. The ethnographical study is conducted by 
observing an organization’s development process for establishing a MDM function. MDM, as an or-
ganizational function that requires organizational and technical changes, offers an interesting setting to 
understand organisational conflicts and tensions. In order to study paradoxes in details, we utilize a 
theoretical lens by Smith and Lewis (2011). Paradox is often seen as a common label for the organiza-
tional complexity, ambiguity and equivocality accentuated by change (Lüscher, Lewis, and Ingram, 
2006). Smith and Lewis (2011) categorized paradoxes under four themes, which are learning, organiz-
ing, performing and belonging. The themes help to understand the characteristics of the paradoxes and 
to understand the mechanisms that contribute to the formation of these paradoxes.  
This paper is organized as follows. Section two reviews the theoretical background by viewing how 
paradoxes have previously been studied and also briefly introduces the concept of MDM. Sections 
three and four present the research setting and research methods. Section five presents the findings of 
our analysis, and section six discusses the implications of our findings in relation to the literature. Fi-
nally, section seven offers some conclusions. 

," -./'&/%+*01"20*34&')$("
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Paradoxes are contradictory, yet interrelated elements that seem logical in isolation, but absurd and 
irrational when appearing simultaneously (Lewis, 2000). The Oxford Dictionary defines paradox as "A 
seemingly absurd or contradictory statement or proposition which when investigated may prove to be 
well founded or true". Instead of paradoxes terms such as “contradictory tensions” (Smith and Lewis, 
2011) or “underlying tension” (Andriopoulos and Lewis, 2009) have also been used. The concepts of 
paradoxes, conflicts and tensions have been studied mainly in organizational and management studies 
and especially with regards to the management of change (e.g. Vince and Broussine, 1996; Kan and 
Parry, 2004; Lüscher and Lewis, 2008; Smith and Lewis, 2011; Smith, Gonin, and Besharov, 2013). 
Paradoxes have been also studied in change management in information system development (e.g., 
Salmimaa, Hekkala, and Pekkola, 2015a).  
In theory of paradoxes, Smith and Lewis (2011) propose that paradoxical tensions are studied as being 
both intrinsic and socially constructed yet often researchers view them as being either intrinsic or so-
cial (e.g. Lüscher, Lewis, and Ingram, 2006). Opposing yet interrelated dualities are embedded in the 
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process of organizing and are brought into juxtaposition via environmental conditions. Paradoxes offer 
a view of change. Through paradoxes it is possible to discover the link between opposing forces and to 
form a framework that gives meanings to contradictions (Vince and Broussine, 1996). 
Other theoretical perspectives on tension include, for example, institutional theory and contingency 
theory. Institutional theory focuses on the relationship between organizations and their environments. 
It offers insight into tensions of performing and organizing (Smith, Gonin and Besharov, 2013). Con-
tingency theory assumes that organizational systems are most effective when they achieve alignment 
between internal elements and external environment. Contingency theory explores the conditions that 
drive choices between exploratory and exploitative (Tushman & Romanelli, 1985), cooperative and 
competitive (Deutsch, 1968), and centralized and decentralized (Siggelkow & Levinthal, 2003). How-
ever, our focus is on conflicting views, not on organizing or performing, or condition that drive differ-
ent choices. 
The paradoxical tensions that arise within individuals and between different individuals and systems 
can and need to be addressed rather than excluded as being unimportant (Vince and Broussine, 1996). 
According to Lüscher, Lewis, and Ingram (2006) communication patterns appear as a primary source 
of contradictions. Related paradoxes arise through mixed messages given at different levels of com-
munication. Managing paradoxical tensions also helps individuals, groups, and firms to be more flexi-
ble and resilient, and fosters more dynamic decision-making (Smith and Lewis, 2011). Management of 
tensions is probably one of the key managerial challenges for future IS businesses (Smith, Gonin and 
Besharov, 2013, Salmimaa, Hekkala, and Pekkola, 2015b). 
Smith and Lewis (2011) categorize paradoxes under four themes: learning, organizing, performing, 
and belonging. These categories of paradox represent core activities and elements of organization’s 
knowledge, identity/interpersonal relationships, processes, and goals (Smith and Lewis, 2013). Per-
forming tensions emerge from divergent outcomes—such as goals, metrics, and stakeholders (Lewis et 
al., 2013). Often stakeholders’ differing and conflicting demands are a source of the tensions (Don-
aldson and Preston, 1995; Margolis and Walsh, 2003; Denis, Langley and Rouleau, 2007; Smith and 
Lewis, 2011). Organizing paradoxes surface when complex systems create competing designs and 
processes to achieve a desired outcome (Smith and Lewis, 2011). These tensions emerge from diver-
gent internal dynamics, such as cultures, practices, and processes (Lewis et al., 2013). “Structuring 
and leading foster collaboration and competition, empowerment and direction, and control and flexi-
bility” (Adler, Goldoftas, and Levine, 1999; Denison, Hooijberg and Quinn, 1995; Flynn and Chatman 
2001; Ghemawat and Ricart Costa, 1993; Lüscher and Lewis, 2008; Siggelkow and Levinthal, 2003; 
Smith and Lewis, 2011). Belonging tensions, i.e. tensions of identity (Smith and Lewis, 2011), emerge 
from divergent identities among subgroups, and between subgroups and the organization (Lewis et al., 
2013). Identity fosters tensions between the individual and the collective and between competing val-
ues, roles, and memberships (e.g. Badaracco, 1998; Brewer, 1991; Markus and Kitayama, 1991; Pratt 
and Foreman, 2000; Smith and Lewis, 2011). Learning paradoxes surface when dynamic systems 
change, renew, and innovate foster tensions between building upon and destroying the past to create 
the future (Senge, 1990; March, 1991; Smith and Lewis, 2011). 
Tensions operate between and within these categories. They also appear on different levels: individual, 
dyad, group, project, and organization (Smith and Lewis, 2011). Similar tensions can exist across each 
of these levels (Smith and Lewis, 2013). Smith and Lewis’ (2011) framework (illustrated as Figure 2 
later on in the paper) describes both the inherent and socially constructed features of organizational 
tensions, and integrates management strategies of acceptance and resolution. According to Smith, 
Gonin and Besharov (2013) the theory of paradox should be used to observe how paradoxical tensions 
surface in organizations. 

!"!# $%&%'()*+,#-(./01-2+,#%.'#2*.+1(.+#1.#343#'*5*0(67*.2#
MDM is a function in data management practices that aims to ensure data quality in an organization 
by managing its master data. MDM tackles data issues by focusing on business processes, data quality, 
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and information systems (IS) standardization and integration (Silvola et al., 2011). It is a collection of 
data management practices that are orchestrated by key stakeholders, participants, and business clients 
(Loshin, 2008). MDM is consequently an ensemble of methods that target fragmented data stored in 
numerous databases and siloes in the organization (Poolet, 2007).  
MDM utilizes business applications, information management methods, and data management tools to 
implement policies, services, and infrastructures to support the capturing, integrating, and sharing of 
accurate, timely, consistent, and complete master data (Vilminko-Heikkinen and Pekkola, 2012). 
MDM defines the most trusted and unique version of important enterprise data (e.g., customer, prod-
uct) (Karel et al., 2006). The areas of development when establishing MDM function are identifying 
the needs and objectives for the development, identifying organization's master data, designing a gov-
ernance model, planning maintenance processes, identifying data standards and metrics, deciding on 
an architecture model, forming a training and communication plan, and a road-map and defining the 
application architecture (Vilminko-Heikkinen and Pekkola, 2013). Establishing a MDM function is 
thus about changing the ways master data has been managed and maintained. MDM should be seen as 
a process improvement plan to identify, assess, and implement methods and tools for assuring good 
quality data for the decision process (Fung-A-Fat, 2007). Dreibelbis et al. (2008) describe MDM 
through data governance as a political process of changing the organization’s behaviour to enhance 
and protect data as a strategic enterprise asset.  
Organizational challenges in MDM have been studied (e.g. Vilminko-Heikkinen and Pekkola, 2012). 
Yet paradoxes in MDM development have not received much attention in academic research. They, 
nevertheless, offer an interesting way to observe the changes in establishing different cross-
organizational functions and actions. Understanding these tensions and factors that contribute to the 
emergence of these paradoxes helps to steer different development endeavours to right direction. 

!" #$%$&'()"*$+%"
This study observes the paradoxes as intrinsic and socially constructed. This way we can concentrate 
on the factors that render latent tensions salient to organisational actors and observe the tensions in 
detail. We use Lüscher and Lewis's (2008) process for working through paradox as a tool for identify-
ing and forming the paradoxes from the case study. The model was chosen, because it explicitly de-
scribes how the paradoxes are identified, and how they can be evolved in to a workable certainty. The 
starting point (a mess) presents the issue at hand, which is more specific (the problem). The next stage 
“dilemma” creates a sense of paralysis, because it implies that a choice must be made between duali-
ties. Paradoxical thinking is spurred by recognizing a dilemma in which no choice can resolve the 
tension because opposing solutions are needed and interwoven (Lewis, 2000). Moving from a mess to 
a paradox encourages a deeper exploration at each stage towards a more workable certainty (Lüscher 
and Lewis, 2008). The last step of working through the paradox is challenging simplistic solutions to 
motivate on-going experimentation. The process is presented in Figure 1. 

 
Figure 1 Process for working through paradox (Lüscher and Lewis, 2008) 

Smith and Lewis (2011) present the dynamic equilibrium model, which offers the basis for a theory of 
paradox by providing common definitions, assumptions, mechanisms, and outcomes. The theory pre-
sumes that tensions are integral to complex systems and sustainability depends on attending to contra-
dictory yet interwoven demands simultaneously. In addition to the four basic categories, the model 
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includes the six categories: tensions between learning and organizing, performing and organizing, 
performing and belonging, learning and belonging, performing and learning, and belonging and organ-
izing that form tensions between the first four categories.  
The theory observes the paradoxes as intrinsic and socially constructed, contemplating its two compo-
nents: underlying tensions, i.e. elements that seem logical individually but inconsistent and absurd 
when juxtaposed, and responses that embrace tensions simultaneously (Smith and Lewis, 2011). Con-
sequently paradox-lens offers an extensive framework to observe them in detail without ignoring the 
organizational context. This is a fruitful starting place for observing the conflicts in MDM develop-
ment. We use the model as a theoretical framework for observing and classifying the paradoxes from 
the case study.  
Smith and Lewis (2011) propose that several primary questions should be asked when studying an 
organizational phenomenon, e.g., (1) what tensions are embedded within organizations, and how and 
why are they are experienced and (2) how are these paradoxical tensions managed? In this study, we 
focus on these questions as they emphasize the mechanisms of how the paradoxes are formed and 
should be worked through. 

!" #$%$&'()"*$+),-%"
An ethnographic case study (following the instructions of Myers (1999), (Randall, Harper, and 
Rouncefield, 2007) was conducted in a municipality comprising of 220,000 inhabitants and approxi-
mately 14,500 employees. The municipality’s services are produced using the multi-provider model, 
in which external companies and communities provide services alongside the city’s own service pro-
viders. This operational model separates service purchasers from their providers. The case organiza-
tion consists of central administration, purchasing unit, welfare services, municipal corporations and 
several subsidiaries. The MDM projects were mainly conducted in the central administration’s IT unit. 
The data collection period lasted from November 2010 to June 2013. During this period, two MDM 
projects were carried out, and MDM development became rooted as a part of routine operations. Data 
was collected by participating in all project-related meetings and informal discussions in both projects, 
and in the project preparation and procurement phases of the second project. The first author was ac-
tively involved in the first project as a member of both the steering group and the expert group. In the 
second project, the author acted as a project manager and as a member of the steering group. These 
positions offered unique opportunities to observe and thoroughly understand the implementation. 
Diary entries were made weekly and whenever MDM-related issues were observed. In addition to 
observations, also questions that emerged and impressions were documented. Also different kinds of 
project documentation: procurement documentation, project plans, monthly status reports, and a set of 
memos from the working group, steering group, project portfolio group, stakeholder groups, and kick-
off and closing seminars were also utilized to complement the diary. Between the two projects, memos 
from the IT development group and the architecture group were also used. Finally, some internal doc-
uments were utilized, such as information management strategy.  
Ethnographies are expected to meet standards of objectivity even when ethnographic research is high-
ly dependent on the individual's unique knowledge and experience, and his/her actions as a thinking 
agent who brings his/her subjectivity to bear on the construction of information and knowledge 
(Schultze, 2000). Although the first author made systematic entries to the diaries and annotated the 
documents throughout the project, all materials were analyzed at the end of the overall data collection 
in June 2013. The idea was to gain some distance between the researcher and the context, and to keep 
data entries as neutral as possible so that they were not limited or affected by the analysis of earlier 
entries. This was done to minimize unintended entry manipulation, as one may easily make subcon-
scious decisions about what to record. However, because of the characteristic of ethnographical re-
search (Randall, Harper and Rouncefield, 2007), the method remains quite subjective. The researcher 
being a data collector, an ethnographer, and a data analyzer is beneficial as in-depth contextual 
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knowledge helps one to consider emerging issues in the right context. This adds depth to the data 
analysis.  
Because of the long data collection period and separate, intensive data analysis periods, data analysis 
can be regarded as content analysis, in which an external researcher makes his or her own interpreta-
tions. However, since the researcher also collected the data and “lived with the tribe,” she was able to 
complement and interpret it within the organizational context. This made it easier to understand the 
organization’s culture and social structures and their impacts, and to theorize the subject more richly 
and in more complex ways (Kemmis and McTaggart, 2005). 
The first researcher analyzed the data by following the interpretive research approach and the princi-
ples of Klein and Myers (1999). The data was observed on an iterative basis, and issues were identi-
fied that could be categorized as problems and the context was identified as mess according to the 
paradox process model (Lüscher and Smith, 2008).  Second, identical issues were grouped according 
to categories. These categories were then observed more closely, i.e. similarities and differences be-
tween the problems under same themes by applying the process model; the problems identified from 
the data are formulated into dilemmas by specifying the problems through the issues found from the 
data. Then these findings were collaboratively discussed among the authors of this paper. Finally, the-
se findings were reflected against the literature. 

!" #$%&$%'("
To observe how the paradoxes appeared in the organization, our field study is reported as a vignette 
(Orlikowski, 2006). A vignette is a short description of the process for identifying a paradox in a cer-
tain situation. Vignette describes how the paradoxes appear during one development phase of MDM 
development. This phase defines the governance model, which took place from April to October 2011. 
Data governance development includes the changes in roles and responsibilities. The paradoxes pre-
sented as a vignette were chosen from the development of data governance, because such paradoxes 
were divided evenly over the whole development period. This enables us to gain a diverse perception 
of the different phases of the development. 

!)*" +$'%,--,."/,0$%$%'"-1,"'23,4%5%6,"72&,8"
Paradox 1: Need to identify data owners, yet people remain committed to group specific func-
tions and not to organization-wide development 
Before the year 2007, units acquired their own applications. This resulted in large number of applica-
tions in the organization, but also unit specific data management practices. Similar data was generated 
in several places. Only few organization-wide information systems and common data maintenance 
practices were accomplished. The most prominent one was enterprise resource planning (ERP), which 
was implemented in 2006. This resulted that finance data and HR data were maintained in a central-
ized manner. However, the concept of data owner was not used. Consequently these two data sets 
were organized by process owners, responsible for the processes that produced the data.  
In the first MDM project, the governance model was defined. It was planned to be implemented when 
the development proceeds. The ownership of data domains was one of the first defined issues. Several 
challenges were identified. Master data was produced in several places. The producers considered 
themselves as responsible for the data they generated. The concept of data owner was introduced to 
the project personnel. The concept was seen to be problematic, because finding a single responsible 
party was seen difficult. Project personnel and the steering group also discussed the possibility that the 
owner could be a group, instead of a person. The concern was that a group would not genuinely take 
the responsibility. On an individual level, it was unclear from which organizational level the person 
represent (executive management, unit manager, team lead etc.). It was also unclear how the process 
of formally recognizing the ownership would proceed and who would be able to appoint the responsi-
bility.  It was seen as important in the project steering group that all appointments were done through 
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official decisions and guidance, following the practices in the municipality. From the basis of the dis-
cussions, the problem “How could the data owners be recognized and formally pointed to the role?” 
was identified. 
In some cases, an obvious data owner was not indicated. The data was produced in several places and 
this did not indicate the owner clearly, and several other aspects needed to be considered. These were, 
e.g., who is responsible for a function that uses the data primary and who gets the biggest advantage of 
the development. Master data was perceived to be bound within IS. At one point, it was proposed that 
the owner should be the IT service centre that administered the application associated with a data do-
main. The aim was to make as little changes to the organizational structure as possible. It was dis-
cussed that for some domains, it would be difficult to identify an evident solution but alternatives 
should be identified. The motivation was another factor under discussion. The business people in-
volved in the project were worried that the role would be pretentious and the owner would not be re-
sponsible for the development of the domain in question.   
The paradox was identified on the individual, group and organization levels. Commitment to group-
specific functions and commitment to organization-wide development was identified as a tension be-
tween learning and belonging. The organization’s units were siloed and each operating area had 
evolved their own data management functions over time. As a result, there were strong opinions of 
how things should be done. The units were ready to participate in the MDM development and even 
saw it as beneficial, but were reluctant to change their own practices that had evolved over time. When 
leaders consider the time horizon for their actions, they face learning tensions between looking for-
ward and looking backward (Smith and Lewis, 2011). 
Managing the uncertainty should have been done by identifying the individuals and groups that would 
benefit most through overall development of the data domain in question. MDM development should 
not be separate from function specific needs. By demonstrating the effect on their functions and how 
these effects cumulate into other functions in the organization, the owner is more motivated to the role. 
It is important to discuss what the role includes. The data owner has decision rights with regard to 
business requirements, use and definition on master data (Otto, 2012).  
Paradox 2: recognized need for data governance, yet tasks and responsibilities are often avoided 
Some of the units seemed to think that their input should only respond to their needs for the data and 
that “somebody else” should be responsible for the organization-wide data management. This indicat-
ed that the role should be on a level of the organization that could adopt the organization-wide per-
spective in addition to function-specific view. Some of the possible data owners were worried that 
they could not take responsibility for the data domain development. At this point, it was seen im-
portant to define the role more closely to clarify that the role was not operative. The role was identi-
fied as an individual on the executive or manager level. Some possible titles to measure the demands 
were also identified to help the implementation phase. The original problem was transformed into a 
dilemma: How can we ensure that data owners accept their responsibility and perform the tasks ex-
pected of them – will the owners accept responsibility or is a form of control required?   
The issue of adopting the responsibility was considered by linking the options of taking responsibility 
and allocating it to others. Usually it is not an operational role (Bitterer and Newman, 2007). The offi-
cially named data owner has to take extensive responsibility of the data domain in question. Data 
owners are an important role when making changes to the existing responsibilities. This results again 
to the question of what the role includes. The organization should have a shared definition for the role. 
The data owner is typically from the management (Otto, 2011) and does not necessarily know, e.g., 
how the data is used in other functions of the organization. Because of this, responsibility should be 
allocated to others, e.g., management teams or data quality management (DQM) teams (Weber, Otto 
and Österle, 2009) can be used to share the responsibility.  
Paradox 3: Recognized need for an organization-wide vision of master data, yet individual views 
remain the order of the day  
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A third problem that occurred when defining the governance model was a project related issue. Sever-
al of the people involved in the project were worried that they did not have the right kind of expertise 
that the project would need. Also the project steering group brought up the issue. The challenge was to 
define what kind of expertise was needed, because the project was introducing a new organization-
wide data management function and there was practically no experience of such functions. The prob-
lem of identifying if the right people are involved in the project was recognized. 
At the beginning of the first MDM project, the organization had not identified its master data domain 
or the responsible parties associated with them. Because of this, it was not clear who should be in-
volved and what kind of expertise was needed in a certain domain. The assessment was made on the 
basis of the initial knowledge of the organization’s core data and participants had been selected to 
represent these. It was acknowledged that this might emphasize some data areas more than others. 
This formed the problem into a dilemma:  Is the organization and data domains presented in the group 
of participants or are there people representing only some of the domains and the scope will emphasize 
these? The paradox was formed by examining implications to critique of extensive knowledge and too 
specific knowledge.  
This was categorized as tension between learning and belonging. Too detailed information could im-
pede the discussion about the needed changes. These tensions are conflicts between the need for adap-
tation and change and the desire to retain an ordered sense of self and purpose (Smith and Lewis, 
2011; O'Mahony and Bechky, 2006). The paradox seemed to be linked to the phase of the develop-
ment and could be identified on all of the levels in the organization. The organization was only starting 
to establish the MDM function. A different level of information is needed throughout the process, but 
at this point it was better to maintain the discussion on a more generic level to understand the larger 
entity. There were not many who could understand, e.g., the situation of a certain data domain. With 
the missing data owners, the knowledge was scattered in units and operating areas. Later on, also more 
detailed knowledge was needed when the development continued to more specific areas. 
Paradox 4: Manage the change from top-down and bottom-up, Paradox 5: Change and stability 
The last two problems were identified in the final phase of developing the governance model. At this 
point, it had become more evident what the new roles and responsibilities would be. Up to this point, 
organizational practices for updating the data and creating new data entries had evolved differently in 
different business units. System administrators updated the data according to business units and their 
requests. The organization's management was reluctant to implement new roles and responsibilities, 
because units and individual employees or managers feared that the responsibilities would be added to 
the current workload. New responsibilities were seen as extra work and not as activities to improve 
processes and data quality. Also, some of the practices and efforts had become customary and personi-
fied. Under the circumstances, all attempts to change the situation would be perceived as negative. 
From the basis of these observations, the following problem was identified: How can we change the 
customary ways of working in maintaining master data and allocate the responsibilities? There were 
two different perspectives that could be identified from the dilemma. What was the best way to intro-
duce to new responsibilities into existing roles and how the change should be managed to maintain the 
motivation. First perspective positions on the category of tension between learning and organizing, the 
latter on the category of organizing. Because of this, two paradoxes were formed: Manage the change 
from top-down and bottom-up, and change and stability. 
With missing organization-wide data management practices, people responsible for maintaining data 
had developed their own ways of working independently. Implementing the new ways of working was 
seen problematic, but also maintaining them was seen challenging. This way managing the change was 
the most important aspect. The paradox occurred on the individual level and the organizational level, 
which also emphasized the polarization, i.e. how an individual sees himself or herself as part of the 
organization. If they feel that their work is an important part of the larger ensemble, it might be easier 
to motivate them. Tensions between learning and organizing are about the balance between control 
and flexibility (Smith and Lewis, 2011). In many occasions during the observation it was clear that 
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people producing and updating the data did not see how it would affect anything else except their own 
units work and functions. Because of this, it was only necessary to make sure the data would respond 
to these needs. This resulted in, e.g., using incorrect fields in applications because they were easier to 
use. Larger effects on functions such as reporting were not considered. These siloed functions had 
evolved into unit specific routines, and also created organizing paradox of tensions between routine 
and change (Flynn and Chatman, 2001; Gittell, 2004; Smith and Lewis, 2011). The proposed changes 
to form new roles and implement them to practice were seen as problematic, but there was agreement 
that change was needed. Managers may call for new routines, but cling to the comfort of extant prac-
tices (Lüscher, Lewis, and Ingram, 2006). New processes and the responsibilities that they positioned 
set a competing design for the customary ways of maintaining data. This sets a conflict between rou-
tine and change (Smith and Lewis, 2011; Flynn and Chatman, 2001; Gittell, 2004) and can be identi-
fied as an organizing tension. 

!"#$ %&''()*$+,$-()(.+/01$
The analysis revealed several issues that could be categorized as problems according to Lüscher and 
Smith’s (2008) paradox process model. Problems occurred most often when the change efforts were 
discussed. They caused conflicts or misunderstandings. Similar issues were paired and observed sim-
ultaneously. Problems were observed and formed into competing choices, i.e., dilemmas, each with 
advantages and disadvantages. Dilemmas became paradoxical when options are contradictory and 
interrelated such that any choice between them is temporary and tension will resurface. Thirteen para-
doxes were identified from the basis of the problems found from the data. These are presented in a 
chronological order in Table 1. The paradoxes that were observed more closely as vignettes, are high-
lighted in bold. 
 
Mess Problem Dilemma Paradox 
The concept of 
master data is un-
clear  

Responsibilities 
for managing the 
quality of master 
data have not 
been clarified 

Who should manage the quality 
of master data – IS operations or 
business processes? 

Enhancing data quality 
through business processes is 
recognized as being important, 
yet data quality management is 
still often left to be resolved 
(only) by regular IS operations 

Only few people 
are involved in, or 
aware of  MDM 

Only IT-people 
participate in the 
MDM project? 

Should MDM be clearly an IT-
project or is the IT unit the 
wrong place to manage the 
project? 

MDM is recognized as being a 
business function, yet is still 
profiled as an IT project 

Ownership of 
master data is 
unclear 

It is difficult to 
recognize and 
appoint data 
owners 

How can data owners be rec-
ognized and formally appoint-
ed to the role – should data 
owners be domain specific or 
cross-domain? 

Need to identify data owners, 
yet people remain committed 
to group specific functions, 
not to organization-wide 
development 

Governance of 
master data is 
unclear 

People do not 
know how or do 
not want to per-
form responsibil-
ities associated 
with ownership 

How can we ensure that data 
owners accept their responsi-
bility and perform the tasks 
expected of them – will owners 
accept responsibility or is a 
form of control required? 

Although, there is a recog-
nized need for data govern-
ance, yet tasks and responsi-
bilities are often avoided 

It is unclear which 
knowledge and 
capacity is required 
for an MDM pro-
ject 

We do not know 
if we have the 
right people 
working for the 
MDM project. 

Do we have the right people 
working on the MDM project – 
is it important that the partici-
pants represent all the data do-
mains or are only a few domain 

MDM is recognized as being 
an organization-wide project, 
and people involved have 
extensive knowledge about 
their own domains, yet often 
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experts required?  not all domains are represented 
The goals of MDM 
development are 
unclear 

There is no mutu-
al understanding 
regarding the 
goals of MDM 
development 
 

How can mutual understanding 
of the goals of MDM develop-
ment be achieved - do all of the 
participants understand the 
overall effects that the devel-
opment could have or are they 
focused on the ones that affect 
their area on interest? 

There is a recognized need for 
a specific MDM function, yet 
it remains unclear how MDM 
differs from regular data man-
agement practices 

Executive man-
agement are inade-
quately aware of 
MDM 

It is unclear how 
the executives 
should be in-
formed 

How should executives be in-
formed - should single business 
cases or overall data enhance-
ment be emphasized? 

It is important to keep execu-
tive management informed, yet 
communication with the exec-
utive branch remains minimal 

The organization-
wide master data 
domains are not 
fully understood 

There is no mu-
tual understand-
ing of the organ-
ization-wide 
master data 
domains 

Are there too many unit spe-
cific opinions of additional 
master data domains, or 
should the attempt be made to 
incorporate all opinions? 

There is a recognized need 
for an organization-wide 
vision of master data, yet 
individual views remain the 
order of the day 

Master data criteria 
are not enforced 

The organization 
is not committed 
to the master data 
criteria. 

How can the organization be 
committed to the master data 
criteria - is the criteria under-
stood and approved or should 
there be changes made to it? 

Although the organization 
needs to commit to the master 
data criteria, yet people are 
still unwilling to demonstrate 
that commitment 

It is unclear how to 
deal with partisan-
ship in the organi-
zation 

Will IT work as a 
neutral operative 
owner 

Is IT unit neutral enough or will 
the unit’s role as an owner of IS 
interfere? 

Neutrality is an important 
aspect to MDM, yet partisan-
ship is a real threat to MDM  

Allocating new 
roles and respon-
sibilities for MDM 

How can we 
allocate the new 
responsibilities? 

Should the responsibilities be 
allocated through manage-
ment or should we try to dis-
cuss with the employees about 
new tasks first? 

Manage the change from 
top-down and bottom-up, 
 
Change and stability 

The maturity levels 
of the organization 
regarding MDM 
are uncertain 

It the organization 
is mature enough 
for an organiza-
tion-wide MDM 

Is the organization mature 
enough for organization-wide 
data enhancement or are the 
units still too siloed? 

Recognized need for mutual 
MDM practices, yet siloed 
functions continue unchecked 

Table 1 Problems, dilemmas and paradoxes, the vignettes are bolded. 

!" #$%&'%%$()"
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The summary of paradoxes categorized under ten categories presented by Smith and Lewis (2011) is 
presented in Figure 2. Several similarities could be identified of the found paradoxes. Some of the 
problems were similar and surfaced under the same themes. These were presented as individual prob-
lems; the differences could be distinguished later on in time when the problems were formed into di-
lemmas and eventually to paradoxes. Themes to classify the initial problems were identified in order 
to assess how paradoxes that emerge from these problems would later on be categorized using the ten 
categories according to Smith and Lewis (2011). In other words, would there still be similarities be-
tween the paradoxes that initially emerged from similar problems. 
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Figure 2  Categorized paradoxes 

Other groups of problems were related to roles and responsibilities: 1) it is difficult to recognize and 
appoint data owners, 2) if the IT is named as an operative owner, will it be neutral, 3) master data gov-
ernance is unclear, and 4) how should new responsibilities be allocated?  The problems look similar, 
but several sub-themes, such as the level and sharing of responsibility, and the roles of the operative 
owner and management, differentiate them. The categorization of the paradoxes shows that they occur 
in different areas. They were scattered under four categories: learning and belonging, belonging, Or-
ganizing, and learning and organizing. Three were identified in the main tensions of learning, organiz-
ing, and belonging. The remaining problems were separate.  
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The categorization and level classification were used for working through the tensions, as summarized 
in Table 2. Paradoxes emerge on different levels of the organization: individual, dyad, group, project 
and organization (Smith and Lewis, 2011). Paradox emerges in the interaction between individual and 
organisational levels (Fiol, 2002). Each of the paradoxes was identified from a certain context. The 
level demonstrates how the tensions are embedded within the organization, and how they are experi-
enced (following Smith and Lewis, 2011). Forming the paradox to a more workable certainty is done 
by strategic questioning (Lüscher and Smith, 2008). Smith and Lewis (2011) argue that paradoxical 
tensions should be embraced by the strategy of "working through", and they should be resolved by 
iterating responses of splitting and integration continuously. Strategies for coping with the paradoxes 
become often paradoxical (Stoltzfus, Stohl, and Seibold, 2011). Thus working through the paradoxes 
is emphasised as the engagement, not avoidance, with the paradox is associated with organizational 
effectiveness (Cameron and Quinn, 1988; Poole and Van de Ven, 1989). 
 
Paradox Level* Working through the tensions 
Enhancing data quality through busi-
ness processes is important, yet data 
quality management is still often left 
to regular IS operations 

I,O Plan and implement the new processes by using the cur-
rent applications. Demonstrate how the existing applica-
tion infrastructure will be part of the MDM and will also 
evolve as a result of the development. 
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MDM is recognized as being a busi-
ness function, yet is still profiled as 
an IT project 

P Find clear areas of expertise needed in the project; use 
these areas for engaging people, instead of talking only 
about MDM project that can seem ambitious. Build the 
business cases on different levels and show the dependen-
cies between the cases. 

Need to identify data owners, yet 
people remain committed only to 
group specific functions and not to 
organization-wide development.  

I, G, O Identify the individuals and groups that could achieve the 
most through overall development of a data domain in 
question. Tie the function specific development to the 
overall MDM development and demonstrate how they 
could affect the development as an owner.  

Need for data governance, yet tasks 
and responsibilities are often avoided 

I Data owner’s responsibility can be partially allocated to 
others. Management teams or DQM teams (Weber, Otto 
and Österle, 2009) can be used to share the responsibility. 

Extensive knowledge about single 
domains, yet often not all domains 
are represented 

I, D, G, 
P, O 

The use of experts should be scheduled to respond to the 
phase of development. A different level of information is 
needed throughout the process. 

Need for a specific MDM function, 
yet it remains unclear how MDM 
differs from regular data manage-
ment practices 

I, O Present how a single data maintenance tasks accumulate 
(especially if there is a mistake in the data) in the organi-
zation and how large the amount of data is that should be 
managed. 

Important to keep executive man-
agement informed, yet communica-
tion with the executive branch re-
mains minimal. 

I, D, G, 
P, O 

Clarify both, the data governance and application devel-
opment objectives. Emphasizing the application might 
distort the objectives and seem irrelevant. 

Need for an organization-wide vision 
of master data, yet individual views 
remain the order of the day 

I, G, O Demonstrate the effects of common master data groups to 
units and emphasize the importance of function specific 
data and its own data manage practices. 

Need to commit to the master data 
criteria, yet people are still unwilling 
to demonstrate that commitment. 

I, G, O Motivate people to understand the need to identify mutual 
master data sets by demonstrating how this kind of data 
affects mutual processes. 

Neutrality is an important aspect to 
MDM, yet partisanship is a real 
threat to MDM  

G, O Take into account the potential bias and try to emphasize 
the other aspects. Assemble DQM-team representing other 
areas of MDM to support the operative owner’s work. 

Manage the change from top-down 
and bottom-up 

I, G, O Create optimal conditions where management and teams 
willingly take on new responsibilities. 

Change and stability I,G,O Changes in the roles and responsibilities streamline the 
processes and reinforce the stability. 

Need for mutual MDM practices, yet 
siloed functions continue unchecked 

I, D, G, 
P, O 

Use the units practices to form mutual processes for 
MDM 

Table 2 Managing paradoxes and the level that they occur on (*I= Individual, D = Dyad, G=Group, 
P=Project, O=organization) 

In Table 2, the level of analysis illustrates what organizational level should be considered when work-
ing through the tensions. The existence of a paradox does not automatically generate change; they can 
also paralyze and lead to inaction (Fiol, 2002). Yet, the development often needs changes to proceed. 
Working through the paradoxes helps to ensure the success of the change progress. Many of the para-
doxes, such as paradoxes of managing the change top-down and bottom-up, recognized need for an 
organization-wide vision of master data, yet individual views remain, and organization needs to com-
mit to the master data criteria, yet people are still unwilling to demonstrate that commitment were 
related to conflicts between an individual or group and the organization. Many emerged from individ-
ual values that clashed with the intended changes. When more people see themselves mirrored in their 
organization, the organization's identity becomes more salient and member identification is enhanced 
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(Fiol, 2002). Individual and social defence mechanisms are unconsciously utilized to defy change 
(Vince (1996). Still there were no paradoxes in the category of belonging and organizing, which is 
often seen as a source of tensions between the individual and aggregate (Smith and Lewis, 2011). An-
other surprise is that there were no paradoxes in the category of learning and performing, which Smith 
and Lewis (2011) describe as building capabilities for future while ensuring success in the past. 
Independent units in the organization explain the tensions in the changes in responsibilities and in the 
master data concept. For example, many units had certain applications they preferred. They refused to 
exploit organization-wide IS, or if obligated, used them only for the minimum requirements. The units 
were possessive about their specific applications and data that were usually used only by few units. 
Working through the tensions sheds light to the question of how these paradoxical tensions are man-
aged. Workable certainty could be navigated further on to sense-making. Jay (2013) argued that sense-
making is affected by paradoxical outcomes, organisational identity, and external perspectives.  

!" #$%&'()*$%"
The purpose of this study was to identify paradoxes in a MDM development process and the factors 
that contribute to their emergence. Thirteen paradoxes and their causes were identified. Most paradox-
es could be labelled under the core concepts of MDM, such as governance or maintenance processes. 
One phase from the development process, data governance development, was chosen to study para-
doxes more closely. This was done to understand the mechanisms that lead to paradoxes. Five para-
doxes were observed closely, using a vignette as an illustrative example. This analysis demonstrates 
how they emerge as problems that evolve into paradoxes.  
Identifying the level of analysis for the paradoxes foster the working through process. Most of the 
paradoxes emerged on the individual, group or organization level. This emphasizes the impact of 
MDM on different organizational levels. It also implies that MDM is actually multi-dimensional, 
bridging several traditional functions. The identified level helps to understand the polarization and 
how the paradoxical tension should be resolved. Paradoxes were identified from most of the categories 
(organizing, performing and belonging) and also tensions between them were identified. This empha-
sizes MDM as an organizational function. 
The identified tensions can point out the problematic areas of development and working through these 
indicates what should be done to overcome the conflicts. In this way, it offers practical guidelines to 
manage certain area of the function. For example, the organization lacked a group that would be re-
sponsible for the data quality management. Many of the paradoxes were related to conflicts with re-
sponsibilities. Such a group could support the operative owner, data owners and process owners to 
accomplish what the organization MDM requires. 
This paper offers new insights into research and use of theories of paradoxes. The research is an inter-
esting example of how to use the process model for data analysis for identifying the paradoxes. Instead 
of discussing and forming the paradoxes, the questions were used as a tool for the data analysis. Also 
using the tensions between the main paradoxes of learning, belonging, organizing, and performing 
offers new insights to the process model. On the practical level, it offers insights for public sector or 
private sector professionals that are planning to introduce MDM or already have MDM projects un-
derway. 
This research was a single case study, and caution should be exercised with regard to generalizations. 
A limitation of the present study may be its focus on the public section, with the result that the find-
ings may not be extrapolated to the private sector. For future research, there are several different paths 
to explore. It would be interesting to observe more closely the similarities and dependencies between 
the paradoxes. From the MDM research perspective, an organization in a more mature phase could 
offer new insights and it would be particularly interesting to observe whether similar results to the 
present study are found in a private sector organization. As a fairly new framework, the theory of par-
adoxes could be observed in several different contexts and thereby defined further on. 
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2! Background 

2.1! Master Data Management (MDM) 
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