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Figure 1: Simplified version of business model tool  
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1 e¨¥w¢z£ ~yz¤ª~{~xvª~¥¤ 
This Chapter elaborates  upon the identified problem, which provides guidance for the remain der of 

this  thesis research. First, a general background of the problem is delineated in section 1.1 . Then, the 

managerial knowledge gap and its relevance are portrayed in section 1.2 . Subsequently, the 

corresponding scientific knowledge gap and its relevance are augmented in section 1.3 . Based on these 

knowledge gaps a problem statement (section 1.4 ) and research objective (section 1.5 ) are formulated. 

Lastly, the main research question and corresponding cope are expressed in section 1.6 .  

1.1  e¨¥w¢z£ wvx¡|¨¥«¤y 
^¤ ª}z z¬zB̈~¤x¨zv©~¤| ­zw ¥{ ~¤ªz¨x¥¤¤zxªzy yz¬~xz©A £v¡~¤| «¦ ª}z ^¤ªz¨¤zª ¥{ i}~¤|© =^¥i>  =o}v¤| 

zª v¢C GEEM>A v ¦¨¥¢~{z¨vª~¤| v£¥«¤ª ¥{ yvªv ­~¢¢ wz |z¤z¨vªzyA ¦¨¥xz©©zy v¤y ©ª¥¨zyC l}z¨z x¢¥«y 

x¥£¦«ª~¤| ­v© ª}z ¦v©ª yzxvyzĊ© v¤©­z¨ {¥¨ ªv©¡B¥{{¢¥vy~¤| ¥{ ©«x} ¨z©¥«¨xzBx¥¤©ª¨v~¤zy ^¥i yz¬~xz©A ¥«¨ 

x«¨¨z¤ª z¨v ¦¨¥¬~yz© ¯zª v¤¥ª}z¨ ¬v¢«vw¢z v¦¦¨¥vx} xv¢¢zy zy|z x¥£¦«ª~¤|C V~£zy vª ©¥¢¬~¤| ª}z ~¤}z¨z¤ª 

w¥«¤yv¨~z© ¨z¬¥¢¬~¤| v¨¥«¤y ª}z x¢¥«y x¥£¦«ª~¤| ¦v¨vy~|£A zy|z x¥£¦«ª~¤| ­~¢¢ v¢¢¥­ v¤ vyy~ª~¥¤v¢ v¨¨v¯ 

¥{ wz¤z{~ª© ª¥ £v¤~{z©ª =h}~ zª v¢C GEFK>C  

1.1.1  From proprietary data centers to cloud computing  

^¤ ª}z ¦v©ª yzxvyzA ª}z x¢¥«y x¥£¦«ª~¤| ~¤¤¥¬vª~¥¤ }v© w¥ª} ª¨v¤©{¥¨£zy v¤y y¥£~¤vªzy ª}z ^i 

y~©x¥«¨©z =hvª¯v¤v¨v¯v¤v¤ GEFL>C ^¤ ª}z ¦¨¥xz©© ¥{ y¥~¤| ©¥A x¢¥«y x¥£¦«ª~¤| }v© z®ªz¤©~¬z¢¯ v¢ªz¨zy ª}z 

­v¯ ­z ¢~¬zA ­¥¨¡A v¤y ©ª«y¯ =h}~ zª v¢C GEFK>C X¢¥«y x¥£¦«ª~¤| z¤x¥£¦v©©z© ª}z £¥yz¢ {¥¨ «w~§«~ª¥«©A 

¥¤Byz£v¤y vxxz©© ª¥ v ©}v¨zy ¦¥¥¢ ¥{ xz¤ª¨v¢~°zy ¨z©¥«¨xz© =bz¢¢ v¤y \¨v¤xz GEFF> v¤y x¥¤©~©ª© ¥{ w¥ª} 

ª}z v¦¦¢~xvª~¥¤ yz¢~¬z¨zy v© ©z¨¬~xz© ª¥ x¥£¦v¤~z©A v© ­z¢¢ v© ª}z }v¨y­v¨z v¤y ©¯©ªz£ ©¥{ª­v¨z ª}vª 

z¤vw¢z ¦¨¥¬~yz¨© ª¥ yz¢~¬z¨ ª}¥©z ©z¨¬~xz© =[¥® zª v¢C GEEN>C ^¤ ª}vª ©z¤©zA x¢¥«y ¦¨¥¬~yz¨© xv¤ ¥{{z¨ x¢¥«y 

x¥£¦«ª~¤| xv¦vw~¢~ª~z© ª}¨¥«|} ¥¤z ¥{ ª}z ª}¨zz ©z¨¬~xz £¥yz¢©P h¥{ª­v¨z v© v hz¨¬~xz =hvvh>A 

^¤{¨v©ª¨«xª«¨z v© v hz¨¬~xz =^vvh> v¤yD¥¨ e¢vª{¥¨£ v© v hz¨¬~xz =evvh> =bz¢¢ v¤y \¨v¤xz GEFF>A  ­}~x} ~© 

«©«v¢¢¯ ¥{{z¨zy ~¤ v ¦v¯Bv©B̄ ¥«B|¥ £v¤¤z¨ =[¥® zª v¢C GEEN>C i}z ¬v¢«z ¥{ x¢¥«y x¥£¦«ª~¤| xv¤ wz z®¦¢v~¤zy 

~¤ ª}¨zz{¥¢yP [~¨©ªA ª}¨¥«|} xz¤ª¨v¢~°vª~¥¤A zx¥¤¥£~z© ¥{ ©xv¢z ¦¨z©©z© y¥­¤ ª}z £v¨|~¤v¢ x¥©ª ¥{ ©¯©ªz£ 

vy£~¤~©ª¨vª~¥¤ v¤y ¥¦z¨vª~¥¤C hzx¥¤yA w«©~¤z©©z© y¥ ¤¥ª }v¬z ª¥ yzy~xvªz xv¦~ªv¢ ¨z©¥«¨xz© {¥¨ x¨zvª~¤| v 

yvªv xz¤ªz¨A w«ª xv¤ ~¤©ªzvy x¥¤©«£z x¥£¦«ª~¤| ¦¥­z¨ {¨¥£ ¢v¨|z ©z¨¬~xz ¦¨¥¬~yz¨© =hvª¯v¤v¨v¯v¤v¤ 

GEFL>C i}~¨yA ª}z z¢v©ª~x~ª¯ ¥{ x¢¥«y x¥£¦«ª~¤| z¢~£~¤vªz© ª}z ¨~©¡ ¥{ «¤yz¨¦¨¥¬~©~¥¤~¤| =«¤yz¨«ª~¢~°vª~¥¤> 

v¤y ¥¬z¨¦¨¥¬~©~¥¤~¤| =©vª«¨vª~¥¤> ¥{ x«©ª¥£z¨©Ċ ¦¨¥¦¨~zªv¨¯ yvªv xz¤ªz¨© w¯ ¥{{¢¥vy~¤| ~¤ v ¦v¯Bv©B̄ ¥«B|¥ 

£v¤¤z¨ =[¥® zª v¢C GEEN>C  

1.1.2  The Internet -of-Things push es towards a decentralized computing paradigm  

]¥­z¬z¨A ª}z {¥¨xz© ­}~x} }v¬z £vyz ª}z x¢¥«y x¥£¦«ª~¤| ¦v¨vy~|£ ª}z yzB{vxª¥ ¦¢vª{¥¨£ {¥¨ 

x¥£¦«ªvª~¥¤v¢ ¥{{¢¥vy~¤|A v¨z ¤¥ª ª}z ¥¤¢¯ ¥¤z© vª ­¥¨¡C Z©¦zx~v¢¢¯ ¤v©xz¤ª ªzx}¤¥¢¥|~z© {¥¨ ª}z ^¥i v¨z 

¦«©}~¤| x¥£¦«ª~¤| ª¥­v¨y© yzxz¤ª¨v¢~°vª~¥¤ =hvª¯v¤v¨v¯v¤v¤ GEFL>C ^¤ ¥«¨ ~¤x¨zv©~¤|¢¯ ~¤ªz¨x¥¤¤zxªzy 

­¥¨¢yA v ¦¨¥¢~{z¨vª~¤| v£¥«¤ª ¥{ ¦}¯©~xv¢ ¥w zxª© v¨z wz~¤| x¥¤¤zxªzy ª¥ ª}z ^¤ªz¨¤zªC i}z©z ¦}¯©~xv¢ 

¥w zxª© x¥¤¤zxª ª}z ¥«ª©~yz z¤¬~¨¥¤£z¤ª ª¥ ª}z ^¤ªz¨¤zª v¤y ~¤ ª«¨¤A ̈zv¢~°z© ª}z ~yzv ¥{ ^¥i =V¢B[«§v}v zª 

v¢C GEFJ>C ^¥i ~© v¤ z¤vw¢z¨ {¥¨ ¦}¯©~xv¢ ¥w zxª© ª¥ ¥w©z¨¬zA ª}~¤¡ v¤y ¦z¨{¥¨£  ¥w© w¯ }v¬~¤| ª}z©z ¥w zxª© 

©}v¨z ~¤{¥¨£vª~¥¤ ~¤ ¥¨yz¨ ª¥ x¥¥¨y~¤vªz yzx~©~¥¤© =V¢B[«§v}v zª v¢C GEFJ>C i}~© £zv¤© ª}vªA w¯ £z¨|~¤| 

«¤yz¨¢¯~¤| ªzx}¤¥¢¥|~z© ©«x} v© ©z¤©~¤| ªzx}¤¥¢¥|~z©A x¥££«¤~xvª~¥¤ ªzx}¤¥¢¥|~z©A ^¤ªz¨¤zª ¦¨¥ª¥x¥¢©A 

¦z¨¬v©~¬z x¥£¦«ª~¤|A «w~§«~ª¥«© x¥£¦«ª~¤|A v¤y z£wzyyzy yz¬~xz© ª¥|zª}z¨ ~¤ª¥ ¥¤z ©¯©ªz£A ª}z ^¥i 

v¢¢¥­© {¥¨ v ¦¢vª{¥¨£ ­}z¨z ª}z ¦}¯©~xv¢ ­¥¨¢y xv¤ wz y~|~ªv¢~°zyC av©ª¢¯A w¯ ¦«ªª~¤| ~¤ªz¢¢~|z¤xz ~¤ª¥ ª}z 

z¬z¨¯yv¯ ¥w zxª© =zC|C ©z¤©¥¨©>A ª}z ¥w zxª© ~¤ ª}~© «¢ª¨vB¢v¨|z©xv¢z ¤zª­¥¨¡ xv¤A ¤z®ª ª¥ x¥¢¢zxª~¤| yvªvA 

~¤ªz¨x¥¤¤zxª ­~ª} zvx} ¥ª}z¨ =W¥¨|~v GEFI>C i}~© ª}z¤ v¢¢¥­© {¥¨ «¤©«¦z¨¬~©zy £vx}~¤zBª¥B£vx}~¤z =bGb> 

x¥££«¤~xvª~¥¤ ­}~x} ~© z©©z¤ª~v¢ {¥¨ yz¢~¬z¨~¤| ^¥i v¦¦¢~xvª~¥¤© ©«x} v© ©£v¨ª x~ª~z©A ©£v¨ª }¥©¦~ªv¢©A v¤y 

v«ª¥¤¥£¥«© ¬z}~x¢z© v£¥¤| ¥ª}z¨© =n« zª v¢C GEFM>C ^¤ ª}z v¨ª~x¢z w ̄o}v¤| zª v¢C =GEEM>A ¨z©zv¨x}z¨© 

z£¦~¨~xv¢¢¯ ©ª«y~zy ª}z ^¤ªz¨¤zª ̈¥«ª~¤| yvªv =vª v ©~®B£¥¤ª} ~¤ªz¨¬v¢> {¨¥£ Yzxz£wz¨ GEEF ª~¢¢ Yzxz£wz¨ 

GEEKC Wv©zy ¥¤ ª}z~¨ {~¤y~¤|©A ª}z¯ ª}z¥¨zª~xv¢¢¯ ¦¨zy~xª v¤ vxxz¢z¨vª~¤| ª¨z¤y ­~ª} z§«v¢ ¦¨¥¦z¨ª~z© ª¥ 

b¥¥¨zĊ© ¢v­A ­}z¨z ª}z V«ª¥¤¥£¥«© h¯©ªz£© =Vh>B¢z¬z¢ x¥¤¤zxª~¬~ª¯ ©ª¨«xª«¨z ¥{ ª}z ^¤ªz¨¤zª y¥«w¢z© 
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z¬z¨¯ JCGH ¯zv¨©C e«ª £¥¨z ©~£¦¢¯A z¬z¨¯ JCGH ¯zv¨©A ª}z v£¥«¤ª ¥{ ~¤ªz¨x¥¤¤zxªzy yz¬~xz© ~© z®¦zxªzy 

ª¥ y¥«w¢z =o}v¤| zª v¢C GEEM>C c¥ª ¥¤¢¯ ­~¢¢ ª}z ¤«£wz¨ ¥{ ~¤ªz¨x¥¤¤zxªzy yz¬~xz© =£v¡~¤| «¦ ª}z ^¥i> 

|̈ ¥­A w«ª ~ª ~© z©ª~£vªzy ª}vª w¯ GEGJA ^¥i ­~¢¢ }v¬z v ¯zv¨¢¯ zx¥¤¥£~x ~£¦vxª ¥{ 9FF ª¨~¢¢~¥¤A ¨z¦¨z©z¤ª~¤| 

v ©ª«¤¤~¤| FF: ¥{ ª}z ­¥¨¢y zx¥¤¥£¯ =Yv©ª z¨y~ v¤y W«¯¯v GEFK>C ̂ ¤y«©ª¨¯ ¢zvyz¨© }v¬z vx¡¤¥­¢zy|zy 

ª}~©C ^¤ GEFJA v¤ ~¤ªz¨¬~z­ ¦¥~¤ªzy ¥«ª ª}vª JM: ¥{ ª}z ~¤ªz¨¬~z­zy z®zx«ª~¬z© ©ªvªzy ª}vª ª}z ^¥i ~© 

~£¦¥¨ªv¤ª ª¥ ª}z~¨ w«©~¤z©© ©ª¨vªz|¯ =X~©x¥ GEFJ>C  

 

Y«z ª¥ ¨z©¥«¨xz v¤y ¦¥­z¨ x¥¤©ª¨v~¤ª© ¥{ ^¥i yz¬~xz©A x¥£¦«ªvª~¥¤ v¤y yvªv ©ª¥¨v|z ~© ¥{ªz¤ 

¥{{¢¥vyzy ª¥ ª}z x¢¥«y ª}¨¥«|} bvx}~¤zBª¥BX¢¥«y =bGX> x¥££«¤~xvª~¥¤© =e¨z£©v¤¡v¨A Y~ [¨v¤xz©x¥A v¤y 

iv¢zw GEFMP n« zª v¢C GEFM>C j¤{v¬¥¨vw¢¯A ~¤ ª}~© z¬z¨Bz®¦v¤y~¤| ­zw ¥{ ^¥i yz¬~xz©A ª}z¨z v¨z x¥«¤ª¢z©© 

yvªv ©ª¨zv£© |z¤z¨vªzy w¯ ©z¤©¥¨©C l}z¤ ª}z yvªv |z¤z¨vªzy w¯ ª}z ̂ ¥i yz¬~xz© ~© ª}z¤ ©z¤ª ª¥ v 

|z¥|¨v¦}~xv¢¢¯ y~©ªv¤ª yvªv xz¤ªz¨A ¨zv¢Bª~£z yzx~©~¥¤ £v¡~¤| ~© ¤¥ª ¦¥©©~w¢z y«z ª¥ ©z¨~¥«© ¢vªz¤x¯ ~©©«z© 

=kv¨|}z©z zª v¢C GEFK>C i}~© £v¯ z©¦zx~v¢¢¯ }v¬z ~£¦¢~xvª~¥¤© {¥¨ v¦¦¢~xvª~¥¤© ©«x} v©O V«ª¥¤¥£¥«© 

¬z}~x¢z©A v«|£z¤ªzy ¨zv¢~ª¯A ©£v¨ª |¨~yA y~©ª¨~w«ªzy ©«¨¬z~¢¢v¤xz v¤y ¤zª­¥¨¡ {«¤xª~¥¤ ¬~¨ª«v¢~°vª~¥¤ 

=c[k>C ^¤ ª}z©z v¦¦¢~xvª~¥¤ v¨zv© ©}¥¨ª ¨z©¦¥¤©z ª~£z ~© ¤¥¤B¤z|¥ª~vw¢z v¤y ¢¥­ ¢vªz¤x¯ ~© ª}«© x¨«x~v¢ 

=b¥¨vw~ª¥ zª v¢C GEFM>C l}z¨zv© ª}z ¢vx¡ ¥{ ¦¨¥®~£~ª¯ xv¤ wz ¦v¨ª~v¢¢¯ £v©¡zy ­~ª} ©«{{~x~z¤ª ¨z©¥«¨xz 

yzy~xvª~¥¤A ª}z¨z ~© v¤ ~¤}z¨z¤ª ¢~£~ªC b¥¨z ©¦zx~{~xv¢¢¯A ª}z ©¦zzy ¥{ ¢~|}ª ~© ª}z ~¤y~©¦«ªvw¢z ¦}¯©~xv¢ ¢~£~ª 

¥¤ ¢vªz¤x¯A ¤¥ª ª¥ ©¦zv¡ vw¥«ª ª}z zx¥¤¥£~x ¢vªz¤x¯ ¢~£~ª =hvª¯v¤v¨v¯v¤v¤ GEFL>C l~ª} ª}z©z ¢~£~ªvª~¥¤©A 

~ª ~© ¤¥ª {zv©~w¢z ª¥ ¥{{¢¥vy x¥£¦«ªvª~¥¤ v¤y yvªv ©ª¥¨v|z ª¥ v xz¤ª¨v¢~°zy x¢¥«yC i}z¨z{¥¨zA ª}z zv¨¢~z¨ 

£z¤ª~¥¤zy ^¥i v¦¦¢~xvª~¥¤© £~|}ª ¤¥ª wz ¨zv¢~°vw¢z ­~ª} ª}z x«¨¨z¤ª x¢¥«y ~¤{¨v©ª¨«xª«¨z =n« zª v¢C GEFM>C 

cz®ª ª¥ v{{zxª~¤| ¢vªz¤x¯A ¦}¯©~xv¢ ¦¨¥®~£~ª¯ v¢©¥ v{{zxª© ª}z zx¥¤¥£~xv¢¢¯ ¬~vw¢z wv¤y­~yª}C X¢¥©z¨ 

|z¥|¨v¦}~xv¢ ¦¨¥®~£~ª¯ xv¤ ~¤x¨zv©z ª}z zx¥¤¥£~xv¢¢¯ ¬~vw¢z wv¤y­~yª} =hvª¯v¤v¨v¯v¤v¤ GEFL>C Vyy~¤| 

ª¥ ª}vª {vxª¥¨A ª}z ¦¨¥¢~{z¨vª~¤| v£¥«¤ª ¥{ ^¥i yz¬~xz© ­~¢¢ ~¤x¨zv©z ª}z ¬¥¢«£z ¥{ ¤zª­¥¨¡ ª¨v{{~x ª¥ ª}z 

xz¤ª¨v¢ ©z¨¬z¨©A ¨z§«~¨~¤| v ¦¨¥}~w~ª~¬z¢¯ }~|} ¤zª­¥¨¡ wv¤y­~yª} ­}~x}A ~{ ¤¥ª yz¢~¬z¨zyA x¥«¢y z¬z¤ 

{«¨ª}z¨ ~¤x¨zv©z ¢vªz¤x¯ ~©©«z© =V~A ez¤|A v¤y o}v¤| GEFMP kv¨|}z©z zª v¢C GEFK>C  

 

 V¤¥ª}z¨ ­¥¨¨¯~¤| {vxª vw¥«ª xz¤ª¨v¢~°zy x¢¥«y x¥£¦«ª~¤| xv¤ wz {¥«¤y ~¤ ª}z }~|} z¤z¨|¯ 

x¥¤©«£¦ª~¥¤ ­}~x} ~© ¤zzyzy ª¥ ¡zz¦ ª}z yvªv xz¤ªz¨©A ¥{{z¨~¤| ª}z x¢¥«y ©z¨¬~xz©A ~¤ ¥¦z¨vª~¥¤ =kv¨|}z©z 

v¤y W«¯¯v GEFM>C ̂¤ ª}z ¤z®ª yzxvyzA ~ª ~© z®¦zxªzy ª}vª yvªv xz¤ªz¨© ­~¢¢ x¥¤©«£z v© £«x} v© ª}¨zz ª~£z© 

ª}z z¤z¨|¯ ª}z¯ x¥¤©«£z ª¥yv¯C l~ª} ª}z ~¤x¨zv©~¤| v£¥«¤ª ¥{ yz¬~xz© £v¡~¤| «©z ¥{ x¢¥«y ©z¨¬~xz©A ~ª 

£~|}ª wz ~¤z¬~ªvw¢z ª¥ vy¥¦ª £¥¨z z¤z¨|¯ z{{~x~z¤ª ©ª¨vªz|~z© ~¤ ¥¨yz¨ ª¥ ©«¦¦¨z©© ª}z ~¤x¨zv©~¤| z¤z¨|¯ 

yz£v¤y© =kv¨|}z©z zª v¢C GEFK>C [«¨ª}z¨£¥¨zA v© ­~ª} v¤¯ xz¤ª¨v¢~°zy x¥£¦«ª~¤| £¥yz¢A x¢¥«y x¥£¦«ª~¤| 

~© ©«©xz¦ª~w¢z ª¥ ©~¤|¢z ¦¥~¤ª {v~¢«¨z©C d¤z x¨«x~v¢ ~¤ªz¨¤v¢ {v~¢«¨z xv¤ v{{zxª ª}z z¤ª~¨z x¢¥«y ¤zª­¥¨¡ 

=kv¨|}z©z v¤y W«¯¯v GEFM>C av©ª¢¯A ª}z¨z v¨z £v ¥¨ ~©©«z© ¨z|v¨y~¤| ¦¨~¬vx¯ ¦¨¥ªzxª~¥¤ ¨z§«~¨z£z¤ª© 

­}~x} £~|}ª }~¤yz¨ xz¤ª¨v¢~°zy x¢¥«y x¥£¦«ª~¤| {¥¨ ª}z ^¥iC i¥ |~¬z v¤ z®v£¦¢zA ~¤ ©¥£z xv©z© ¬~yz¥ 

~£v|z© ¨zx¥¨yzy w¯ ©ª¨zzª xv£z¨v© ~¤ ¦«w¢~x v¨zv© xv¤¤¥ª wz ©z¤ª ª¥ ª}z x¢¥«y y«z ª¥ ¦¨~¬vx¯ x¥¤xz¨¤© 

=h}~ zª v¢C GEFK>C W«~¢y~¤| «¦¥¤ ª}z©z ¦¨~¬vx¯ ~©©«z©A v© yvªv xz¤ªz¨© v¨z ¥{ªz¤ ¢¥xvªzy {v¨ v­v¯ {¨¥£ ~ª© 

«©z¨©A yvªv £~|}ª wz ª¨v¤©{z¨¨zy v¤y ©ª¥¨zy ~¤ ¥ª}z¨ x¥«¤ª¨~z© ª}v¤ ~ª ¥¨~|~¤vªz© {¨¥£C V© ª}z¨z v¨z £«¢ª~¦¢z 

¨z|«¢vª¥¨¯ v¤y ¢z|~©¢vª~¬z x¥¤©ª¨v~¤ª© ~¤ ª}~© v¨zvA ª}~© ~¤x¨zv©z© x¥¤xz¨¤© ¨z|v¨y~¤| ª}z ª¨v¤©{z¨ ¥{ 

¦¨~¬vx¯B©z¤©~ª~¬z yvªv =kv¨|}z©z v¤y W«¯¯v GEFM>C 

1.1.3  A potential solution: Edge computing  

l~ª} ª}z ~¤¤¥¬vª~¥¤ ¥{ J\ v¨¥«¤y ª}z x¥¨¤z¨A zy|z x¥£¦«ª~¤| ­~¢¢ ¦¨¥¬z ª¥ wz v ¡z¯ ©¥¢«ª~¥¤ {¥¨ 

©¥¢¬~¤| ª}z ~©©«z© ¥{ ©z¨¬~xz ¦¨¥¬~yz¨© ª¥ ©vª~©{¯ ª}z f«v¢~ª¯ ¥{ hz¨¬~xz =f¥h> {¥¨ £v¤¯ ^¥i v¦¦¢~xvª~¥¤© =n« 

zª v¢C GEFM>C W¯ w¨~¤|~¤| ¨z©¥«¨xz© x¢¥©z¨ ª¥ ª}z ¨z©¥«¨xzBx¥¤©ª¨v~¤zy ^¥i yz¬~xz©A zy|z x¥£¦«ª~¤| xv¤ 

¦¥©©~w¢¯ ¤«¨ª«¨z v ¤z­ ^¥i ~¤¤¥¬vª~¥¤ zx¥©¯©ªz£ =ev¤ v¤y bxZ¢}v¤¤¥¤ GEFM>C Zy|z x¥£¦«ª~¤| yz©x¨~wz© 

ª}z ¦v¨vy~|£ ­}z¨z yvªv x¥£¦«ªvª~¥¤ v¤y ©ª¥¨v|z ~© wz~¤| ¦z¨{¥¨£zy vª ª}z ¤zª­¥¨¡Ċ© zy|zC 

X¥¨¨z©¦¥¤y~¤|¢¯A ª}z zy|z ¥{ ª}z ¤zª­¥¨¡ ~© ­}z¨z ~ª v¢¢ ©ªv¨ª©A ~ª ~© ­}z¨z ª}z ^¥i yz¬~xz© v¢¢¥­ {¥¨ ª}z ¨zv¢ 

v¤y y~|~ªv¢ ­¥¨¢y ª¥ £zzªC   

 

[~¨©ª ~yzv© ¥¤ zy|z x¥£¦«ª~¤| z£z¨|zy ~¤ ª}z ¢vªz FNNE©A ­}z¤ V¡v£v~ «©zy zy|z ¤¥yz©A x¢¥©z ª¥ 

ª}z «©z¨©A ~¤ ¥¨yz¨ ª¥ vxxz¢z¨vªz ­zw ¦z¨{¥¨£v¤xzC i}~© ~yzv ­v© }¥­z¬z¨ ~¤ª¨¥y«xzy ~¤ ª}z ¢~|}ª ¥{ x¥¤ªz¤ª 

yz¢~¬z¨¯ ¤zª­¥¨¡© =XYc©> ­}~x} v~£zy ª¥ ¦¨z{zªx} v¤y xvx}z ­zw x¥¤ªz¤ª©C Zy|z x¥£¦«ª~¤| |z¤z¨v¢~°z© 
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ª}~© x¥¤xz¦ª v¤y z®ªz¤y© XYc w¯ w«~¢y~¤| «¦¥¤ ª}z x¢¥«y ¦}~¢¥©¥¦}¯ v¤y ~¤{¨v©ª¨«xª«¨zC i}~© £zv¤© ª}vªA 

~¤©ªzvy ¥{ wz~¤| ¢~£~ªzy ª¥ ­zw x¥¤ªz¤ªA zy|z x¥£¦«ª~¤| xv¤ ¨«¤ v¨w~ª¨v¨¯ x¥yzA ©~£~¢v¨¢¯ ¢~¡z ~¤ x¢¥«y 

x¥£¦«ª~¤|C ^¤ GEFGA ª}z {~¨©ª ¨zv¢ zy|z x¥£¦«ª~¤| ~yzv z£z¨|zy ­}z¤ X~©x¥ ~¤ª¨¥y«xzy ª}z ªz¨£ {¥| 

x¥£¦«ª~¤| ª¥ ¨z{z¨ ª¥ v yzxz¤ª¨v¢~°zy x¢¥«y ~¤{¨v©ª¨«xª«¨z {¥¨ ^¥i v¦¦¢~xvª~¥¤© =hvª¯v¤v¨v¯v¤v¤ GEFL>C ^¤ 

_«¤z GEFJA ª}z d¦z¤ Zy|z X¥£¦«ª~¤| ~¤~ª~vª~¬zA ~¤x¢«y~¤| k¥yv{¥¤zA ]«v­z~A ^¤ªz¢A v¤y Xv¨¤z|~z bz¢¢¥¤ 

j¤~¬z¨©~ª¯ ­v© {¥«¤yzyC h~£~¢v¨¢¯A VgbA Yz¢¢A X~©x¥A b~x¨¥©¥{ªA Yz¢¢ v¤y e¨~¤xzª¥¤ j¤~¬z¨©~ª¯A ~¤~ª~vªzy ª}z 

d¦z¤[¥| X¥¤©¥¨ª~«£ ~¤ c¥¬z£wz¨ GEFJC h~¤xz ª}z¤A v x¥«¦¢z ¥{ zy|z x¥£¦«ª~¤| ©¥¢«ª~¥¤© {¥¨ ^¥i }v¬z 

wzz¤ ¦¨¥¦¥©zyC l}z¨zv© ª}z©z ©¥¢«ª~¥¤© v¨z ©~£~¢v¨ ~¤ ª}z~¨ ¥{{z¨~¤|A ª}z¯ y~{{z¨ ~¤ ª}z~¨ ©¯©ªz£ 

v¨x}~ªzxª«¨zA wvx¡|¨¥«¤yA v¤y ¡z¯ ªzx}¤~§«z©C bv~¤ ©¥¢«ª~¥¤© ~¤x¢«yzO X¢¥«y¢zª x¥£¦«ª~¤|A b¥w~¢z Zy|z 

X¥£¦«ª~¤| =bZX> v¤y [¥| x¥£¦«ª~¤| =V~ zª v¢C GEFM>C  

 

 \¥~¤| ª¥­v¨y© ª}z x¥¨zA ª}z zy|z x¥£¦«ª~¤| ¦v¨vy~|£ yz¢~¬z¨© v ©~£~¢v¨ ©z¨¬~xz v© x¢¥«y x¥£¦«ª~¤|A 

w«ª w¯ y~{{z¨z¤ª £zv¤©A z¤vw¢~¤| v ¨v¤|z ¥{ ¤z­ wz¤z{~ª© ª¥ £v¤~{z©ª ©«x} v©P ¢¥­ ¢vªz¤x¯A x¥¤ªz®ª 

v­v¨z¤z©© v¤y £¥w~¢~ª¯ ©«¦¦¥¨ª v£¥¤| ¥ª}z¨© =e¨z£©v¤¡v¨ zª v¢C GEFM>C [«¨ª}z¨£¥¨zA zy|z x¥£¦«ª~¤| 

yz¢~¬z¨© ª}z ©v£z «ª~¢~ª¯ x¥£¦«ª~¤| ©z¨¬~xz v© x¢¥«y x¥£¦«ª~¤|A yz¢~¬z¨~¤| hvvhA ^vvh v¤yD¥¨ evvh ª¥ ~ª© 

x«©ª¥£z¨© =[¥® zª v¢C GEEN>A w«ª ~¤ v yzxz¤ª¨v¢~°zy ~¤{¨v©ª¨«xª«¨zA ­}z¨z x¥£¦«ª~¤| ¦¥­z¨ ~© w¨¥«|}ª ª¥ 

ª}z ¤zª­¥¨¡Ċ© zy|z =b~x}vz¢v zª v¢C GEFL>C X¥¤©z§«z¤ª¢¯A zy|z x¥£¦«ª~¤| ~© v¤ ^¤{¥¨£vª~¥¤ v¤y 

X¥££«¤~xvª~¥¤ izx}¤¥¢¥|¯ =^Xi> ¦¨¥¬~y~¤| v ©z¨¬~xzA yz¢~¬z¨zy w¯ ©¥{ª­v¨z ¦¨¥|¨v£©A ª¥ ª}z «©z¨C i}~© 

xv¤ wz ¨z{z¨¨zy ª¥ v© v¤ z¢zxª¨¥¤~x ©z¨¬~xzC b¥¨z ©¦zx~{~xv¢¢¯A `v¨ =GEEI> yz{~¤z© v¤ z¢zxª¨¥¤~x ©z¨¬~xz v© 

ćv¤ vxª~¬~ª¯ ¥¨ ©z¨~z© ¥{ vxª~¬~ª~z© ¥{ ~¤ªv¤|~w¢z ¤vª«¨z ª}vª ªv¡z ¦¢vxz ~¤ ~¤ªz¨vxª~¥¤ ª}¨¥«|} v¤ ^¤ªz¨¤zª 

x}v¤¤z¢ wzª­zz¤ x«©ª¥£z¨© v¤y ©z¨¬~xz z£¦¢¥¯zz© ¥¨ ©¯©ªz£© ¥{ ª}z ©z¨¬~xz ¦¨¥¬~yz¨A ­}~x} v¨z ¦¨¥¬~yzy 

v© ©¥¢«ª~¥¤© ª¥ x«©ª¥£z¨ ¦¨¥w¢z£©A vyy ¬v¢«z v¤y x¨zvªz x«©ª¥£z¨ ©vª~©{vxª~¥¤Ĉ =`v¨ GEEIC ¦¦GM>C ]v¬~¤| 

~yz¤ª~{~zy zy|z x¥£¦«ª~¤| v© v¤ z¢zxª¨¥¤~x ©z¨¬~xzA ~ª ~© ¤¥­ ¦¥©©~w¢z ª¥ {«¨ª}z¨ yz{~¤z zy|z x¥£¦«ª~¤| v© 

v £¥w~¢z ©z¨¬~xzA ­}~x} ~© v ©¦zx~{~x ©«w©zª ¥{ z¢zxª¨¥¤~x ©z¨¬~xz©C b¥w~¢z ©z¨¬~xz©A ~¤ ª«¨¤A v¨z z¢zxª¨¥¤~x 

©z¨¬~xz© wz~¤| ¥{{z¨zy ¬~v £¥w~¢z v¤y ­~¨z¢z©© ¤zª­¥¨¡© =W¥«­£v¤A Yz k¥©A v¤y ]vv¡z¨ GEEM>C 

 

l~ª} ~ª© y~©ª~¤xª ~¤{¨v©ª¨«xª«¨z ={«¨ª}z¨ z¢vw¥¨vªzy «¦¥¤ ~¤ ©zxª~¥¤ HCFCHCH>A zy|z x¥£¦«ª~¤| ©¥¢¬z© 

¤«£z¨¥«© ¦¨¥w¢z£© ¥{ ©z¨¬~xz ¦¨¥¬~yz¨© ª¥ ©vª~©{¯ ª}z f¥h {¥¨ £v¤¯ ^¥i v¦¦¢~xvª~¥¤©C [~¨©ªA ª}z x¢¥©z 

¦}¯©~xv¢ ¦¨¥®~£~ª¯ ¥{ zy|z ¤¥yz© ©¥¢¬z© ª}z ~¤}z¨z¤ª w¥«¤yv¨~z© ¨z¬¥¢¬~¤| {¨¥£ {v¨ ¢¥xvªzy yvªv xz¤ªz¨©A 

£v¡~¤| ~ª zv©~z¨ ª¥ vx}~z¬z ¢¥­ z¤yBª¥Bz¤y ¢vªz¤x¯ =V~ zª v¢C GEFMP hvª¯v¤v¨v¯v¤v¤ GEFL>C hzx¥¤yA ª}z 

x«£«¢vª~¬z wv¤y­~yª} yz£v¤y ª¥­v¨y© ª}z x¢¥«y xv¤ wz ¢¥­z¨zy wzxv«©z ¦v¨ª© ¥{ ª}z £v©©~¬z v£¥«¤ª© 

¥{ yvªv |z¤z¨vªzy w¯ ^¥i yz¬~xz© xv¤ wz ¦¨¥xz©©zy vª v ¢¥­z¨ ¢z¬z¢ =vª ª}z zy|z>C i}~© £zv¤© ª}vª ¤¥ª v¢¢ 

yvªv }v© ª¥ wz ©z¤ª ª¥ ª}z x¢¥«y v¤¯£¥¨zA yzx¨zv©~¤| ª}z ©ª¨z©© ¥¤ ª}z ¢~£~ªzy wv¤y­~yª} v¤y ª}«© 

£~ª~|vª~¤| ª}z wv¤y­~yª} ¨z§«~¨z£z¤ª© ¥¤ ª}z xz¤ª¨v¢ ¤zª­¥¨¡ =V~ zª v¢C GEFMP hvª¯v¤v¨v¯v¤v¤ GEFLP n« 

zª v¢C GEFM>C i}~¨yA ¦¨~¬vx¯B©z¤©~ª~¬z yvªv xv¤ wz ¦¨¥xz©©zy vª v ¢¥­z¨ ¢z¬z¢A ¨z¢~z¬~¤| ©¥£z ¥{ ª}z ¦¨¥w¢z£© 

¨z¬¥¢¬~¤| v¨¥«¤y ¦¨~¬vx¯ x¥¤xz¨¤ =e¨z£©v¤¡v¨ zª v¢C GEFM>C [¥«¨ª}A ~{ ª}z =¢v¨|z> x¢¥«y wzx¥£z© 

«¤v¬v~¢vw¢zA ~ª xv¤ wz ¦v¨ª~v¢¢¯ £v©¡zy w¯ ¥¦z¨vª~¤| ª}z z©©z¤ª~v¢ ¦¨¥xz©©z© ~¤ v ¢¥xv¢ ¤zª­¥¨¡ 

=hvª¯v¤v¨v¯v¤v¤ GEFL>C [~{ª}A zy|z x¥£¦«ª~¤| xv¤ |vª}z¨ ~¤{¥¨£vª~¥¤ vw¥«ª v yz¬~xzĊ© ¢¥xvª~¥¤ v¤y 

z¤¬~¨¥¤£z¤ª vª v¤¯ |~¬z¤ ª~£zA z¤vw¢~¤| ª}z x¥¤xz¦ª ¥{ x¥¤ªz®ªDx¥¤ªz¤ªD¢¥xvª~¥¤ v­v¨z¤z©©C Wv©zy ¥¤ ª}~© 

~¤{¥¨£vª~¥¤A wz}v¬~¥¨© xv¤ wz vyv¦ªzy vxx¥¨y~¤| ª¥ ª}z x¥¤ªz®ª ¥{ ª}z yz¬~xzC [¥¨ z®v£¦¢zA w¯ £zv¤© ¥{ 

¢¥xvª~¥¤ v­v¨z¤z©©A vyz§«vªz yvªv xv¤ wz x¥¢¢zxªzyA ¦¨¥xz©©zy v¤y ¦¨¥¬~yzy wv©zy ¥¤ v yz¬~xzĊ© 

|z¥|¨v¦}~x ¢¥xvª~¥¤A ­~ª}¥«ª wz~¤| ª¨v¤©¦¥¨ªzy ª¥ ª}z x¢¥«y =h}~ zª v¢C GEFK>C h~®ª}A zy|z x¥£¦«ª~¤| xv¤ 

yz¢~¬z¨ £¥w~¢~ª¯ ©«¦¦¥¨ª ª¥ ^¥i v¦¦¢~xvª~¥¤©C l~ª} £¥w~¢~ª¯ ©«¦¦¥¨ªA zy|z x¥£¦«ª~¤| £v¯ {vx~¢~ªvªz £¥w~¢~ª¯ 

¥{ yz¬~xz© £¥ww~¤| v¨¥«¤yBA ¥¨ {v¢¢~¤| ¥«ª©~yz ª}z £¥w~¢z ¤zª­¥¨¡C [¥¨ z®v£¦¢zA ­}~¢z £¥¬~¤| v¨¥«¤yA v 

£¥w~¢z ¤¥yz £v ̄¡zz¦ ~ª© ~yz¤ª~{~z¨ v¤y ©}~{ª ~ª© vªªvx}£z¤ª ª¥ ª}z £¥©ª ©«~ªvw¢z ¦¥~¤ª ª¥ x¥¤¤zxª ­~ª} ª}z 

^¤ªz¨¤zª =V~ zª v¢C GEFM>C 

 

[«¨ª}z¨£¥¨zA ~ª }v© wzz¤ {¥«¤y ª}vª ª}z ¤v¤¥Byvªv xz¤ªz¨©A ¢¥xvªzy vª ª}z zy|zA x¥¤©«£z ¢z©© 

z¤z¨|¯ ª}v¤ ª}z xz¤ª¨v¢~°zy yvªv xz¤ªz¨©C i}~© £zv¤© ª}vª zy|z x¥£¦«ª~¤| xv¤ ©vª~©{¯ ª}z f¥h ¥{ ^¥i 

v¦¦¢~xvª~¥¤©A ­}~¢z ©~£«¢ªv¤z¥«©¢¯ ©v¬~¤| z¤z¨|¯ y«z ª¥ ¥{{¢¥vy~¤| ¥¤ ª}z zy|z ~¤©ªzvy ¥{ xz¤ª¨v¢~°zy 

x¢¥«y© =_v¢v¢~ zª v¢C GEFK>C av©ª¢¯A wz¤z{~ª© y«z ª¥ z¤z¨|¯ ©v¬~¤|© xv¤ wz ¥w©z¨¬zy ­~ª} ª}z z¤z¨|¯ 

z®¦z¤yzy ~¤ ¥{{¢¥vy~¤| §«z¨~z©C ^ª }v© wzz¤ {¥«¤y ª}vª z¤z¨|¯ x¥¤©«£¦ª~¥¤ =_¥«¢zD§«z¨¯> xv¤ wz 

©~|¤~{~xv¤ª¢¯ ¨zy«xzy w ̄zy|z ¥{{¢¥vy~¤| x¥£¦v¨zy ª¥ x¢¥«y ¥{{¢¥vy~¤| =]z zª v¢C GEFLP b~©¨v v¤y hv¨¡v¨ 
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GEFKP e¨z£©v¤¡v¨ zª v¢C GEFM>C l~ª} ª}z©z x¥£¦v¨vª~¬z wz¤z{~ª© ¥{ zy|z x¥£¦«ª~¤| ¥¬z¨ x¢¥«y 

x¥£¦«ª~¤|A zy|z x¥£¦«ª~¤| ©zz£© ª¥ wz v ¦¨¥£~©~¤| ~¤¤¥¬vª~¥¤ ­}~x} x¥«¢yA ­~ª} ª}z ~¤x¨zv©~¤| ª¨z¤y ¥{ 

^¥iA ª¨v¤©{¥¨£ ª}z ^¥i y~©x¥«¨©zC h¥£z ©x~z¤ª~©ª© |¥ v© {v¨ v© z¤¬~©~¥¤~¤| ª}vª zy|z x¥£¦«ª~¤| ­~¢¢ }v¬z 

v© w~| v¤ ~£¦vxª ¥¤ ¥«¨ ©¥x~zª¯ v© x¢¥«y x¥£¦«ª~¤| }vy ~¤ ª}z ¦v©ª =h}~ zª v¢C GEFK>C [~|«¨z G ©«££v¨~°z© 

ª}z £v~¤ ¦¥~¤ª© ¥{ ª}~© ©zxª~¥¤ ~¤ v |¨v¦}~xv¢ £v¤¤z¨C  

 

 
Figure 2: The evolution from  simple M2M towards edge computing. Adapted from: (Yu et al. 2018) . 

1.2  bv¤v|z¨~v¢ ¡¤¥­¢zy|z |v¦ v¤y ¨z¢z¬v¤xz 

As illustrated in  the previous sections, edge computing can potentially deliver substantial value for 

^¥i v¦¦¢~xvª~¥¤©C l~ª} zy|z x¥£¦«ª~¤|Ċ© ¬v¢«z ¦¨¥¦¥©~ª~¥¤A ª}z |z¤z¨v¢ area of IoT has been identified as 

a key use-case. Along these lines, it is expected that edge computing will accelerate the development of 

IoT applications which require capabilities that  cloud computing cannot deliver  (Porambage et al. 2018) . 

When exploring the literature, it becomes apparent that much literature has been dedicated to 

highlighting  the technical advantages of edge computing compared to conventional cloud computing. 

Furthermore , the main technical challenges, opportunities , and prospects for edge computing have been 

widely explor ed (Ai et al. 2018; Dastjerdi and Buyya 2016; Jalali et al. 2016; Satyana rayanan 2017; Shi 

et al. 2016; Varghese et al. 2016; Yu et al. 2018) . Whereas it has become evident that edge comp uting 

can indeed deliver value to the ge neral idea of IoT, no papers provide guidance about how to analyze the 

value of  edge computing  for Io T application  areas. Henceforth, ambiguity resides about which IoT 

applications will make a viable and feasible business case, and how this business case can be translated 

to economic outputs by means of a viable  and feasible business model.  

Multiple papers have highlighted potential application areas of edge computing, but these papers 

have solely selected use-cases in order to illustrate the boost of technical performance that edge 

computing can bring. The paper of Morabito et al. (2018)  points out that edge computing can support IoT 

application  areas such as autonomous drones, autonomous vehicles, augmented reality , and smart cities, 

but does not provide constructive argumentation about  how much these application  areas may benefit  

from the edge paradigm . Furthermore, the book of Bonomi et al. (2014)  displays how edge computing 

can be deployed in a few potential case applications . The selection and evaluation of these cases have 

however not been guided by the ease of deployment nor by market considerations. Also , the paper of Shi 

et al. (2016)  provides several case studies in order to display the  technical  value of edge computing. 

Whereas this paper provides insights about the value edge computing can deliver for cloud offloading, 

video analytics, smart home , and smart city, it does not provide a general understanding about factors 

that should be used in order to accurately  analyze the business value of IoT use-cases (Shi et al. 2016) . 
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More specifically, the paper of Pan and McElhannon (2018) identifies that application  areas requiring low 

latency, high data bandwidth and with a large amount of IoT devices with low capacities will have the most 

benefit. The paper of Premsankar et al. (2018)  also points out that low -latency communication and 

bandwidth -intensive applications will reap many benefit s from edge computing. As third and fo urth factor 

they explain that geographical distribution of devices and device mobility are increasing the benefit 

application areas  will reap from edge computing (Premsankar et al. 2018) . The aforementioned papers 

are however only focused on the technical benefits edge computing delivers  to customer s and thus do 

not include  the business side (for consumers and providers) . More technical literature has been dedicated 

to building and managing edge -based infrastructures for often mentioned applications such as smart grid 

(Samie, Bauer, and Henkel 2019) , smart healthcare , industry 4.0 (Pace et al. 2019) , augmented reality 

(Ren et al. 2019)  and smart cities (He et al. 2017) , among others. Lastly, the paper of Porambage et al. 

(2018)  provides a holistic overview about the exploitation of edge computing for the realization of IoT 

application areas . This article analyzes the benefits edge computing may bring to the IoT applications;  

smart home, smart city, resource surgery, remote health consultancy, autonomous vehicles, augmented 

reality, virtual reality, gaming, retail, WIoT, farming smart energy and industrial Internet  (Porambage et 

al. 2018) . Whereas, this article provides an interesting insight about the technical requ irements  edge 

computing can fulfill for  IoT application areas  (as can be seen in Table 1), the business and organizational 

sides of these edge-enabled application areas  are not included in the analysis .  

Table 1: The (technical) benefits edge computing delivers to IoT application areas . Adapted from: (Porambage et 
al. 2018)  
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The sole focus of edge computing research on  the technical side leads to an inherent uncertainty 

about organizational - and financial factors . For edge computing, this uncertainty especial ly relates to the 

lack of mature business models and the unclarity about assessing the potential of edge computing  for 

edge computing  (Porambage et al. 2018; Satyanarayanan 2017) . These issues have major implication s 
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in the IoT area, as research in this realm should give attention to - and include all the compo nents that 

make-up the IoT ecosystem (Chernyshev et al. 2018) . These uncertainties have implications on the side 

of the potential adopter (i.e.  the companies that deliver IoT application  areas) as well as the service 

provider  (i.e. the companies that deliver an edge computing solution) .      

1.2.1  Implication s ¥¤ ª}z vy¥¦ªz¨©ĉ ©~yz 

The first implication  {¨¥£ ª}z vy¥¦ªz¨©Ċ ©~yz can be explained through the innovation diffusion 

theory of Rogers (2003) . In his book Diffusion of Innovations, Rogers stipulates that innovation inherently 

comes with uncertainty. However, in order to propel wide -scale adoption, such uncertainties should be 

reduced. More specifically, he argues that one of the factors influencing  the adoption of a new innovation 

is the amount of innovati on-evaluation information accessible to potential adopters. When this 

innovation -evaluation information is not sufficiently present, potential adopters cannot answer questions 

such as: l}vª v¨z ª}z ~¤¤¥¬vª~¥¤Ċ© x¥¤©z§«z¤xz© and What advantages and disadvantages will the 

innovation in question bring to me specifically?  (Rogers 2003) . Low availability of innovation -evaluation 

information thus leads to increased uncertainty which in turn leads to decreased adoption rates. 

Correspondingly, the pape r of Heinle and Strebel (2010)  builds upon this theory and empirically confirms 

that, in the case of IaaS ado ption (one of the three cl oud/ edge computing service models), uncertainty 

revolving around the IaaS concept adversely affected adoption of the service (Heinle and Strebel 2010) . 

HenceA vy¥¦ª~¥¤ ~¤ ª}z x¢¥«y ¦v¨vy~|£ ­v© £v~¤¢¯ y¨~¬z¤ w¯ x«©ª¥£z¨©Ċ ©«¦¦¥¨ª ¥{ ª}z w«©~¤z©© £¥yz¢ 

(Shirazi et al. 2017) . This means that vy¥¦ªz¨©Ċ uncertainty revo lving around technical and non -technical 

domains, as well as the business model benefit of edge computing, need to be resolved in order to 

accelerate its respective adoption rate.  

1.2.2  ^£¦¢~xvª~¥¤© ¥¤ ª}z ©z¨¬~xz ¦¨¥¬~yz¨ĉ© ©~yz 

On the other side of the token, the biggest unknown for potential edge service providers relates to 

the analysis of the potential  edge computing for IoT application  areas. Potential service providers have 

no means of analyzing the business model viability  for deploying an edge computing infrastructure  for  

IoT application  areas. With edge computing, the success is dependent on the support and involvement  of 

multiple industries, organizations , and communities (Satyanarayanan 2017) . Multiple players and 

stakeholders in the value chain and value net , need to actively cont ribute in order to turn the theoretical 

concept of edge computing into an implementable service (Bouwman, De Vos, and Haaker 2008; Pan and 

McElhannon 2018) . In order to br ing these actors to contribute their resources and capabilities, one must 

ensure that the business models are attractive to all actors involved in the ecosystem (Bouwman et al. 

2008) . Unfavorably, this results in a classic bootstrapping problem. Without killer applications and 

services that directly leverage the edge computing paradigm, there is no direct incentive for service 

providers to invest in the edge computing ecosystem and deploy the corresponding infrastructure 

(Satyanarayanan 2017) . The players which could deploy such an infrastructure (current cloud providers,  

ªz¢x¥Ċ©A zªxC>A ¤zzy ª¥ wz x¥¤¬~¤xzy ª}vª zy|z x¥£¦«ª~¤| £v¡z© {¥¨ v wzªªz¨ w«©~¤z©© xv©z ª}v¤ ª}z x«¨¨z¤ª 

cloud offering (Olaniyan et al. 2018) . However, without initial investment in the infrastructure, there is 

no incentive for developers to develop services based on the edge  computing paradigm (Satyanarayanan 

2017) . This means that, a major challenge resides in the difficulty to convince stakeholders of edge 

x¥£¦«ª~¤|Ċ© w«©~¤z©© ¬v¢«z for specific IoT application  areas. Furthermore, as edge computing resources 

need to be placed in close proximity to the I oT application (Ai et al. 2018) , specific (geographica l) 

targeting of IoT application areas  is a must. This is different from the centralized cloud computing 

paradigm, which can serve IoT application areas  in different geogra phical locations. As a result, potential 

edge providers  experience difficulties in determining efficient allocation edge nodes  (Klas 2017) .   
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1.3  hx~z¤ª~{~x ¡¤¥­¢zy|z |v¦ v¤y ¨z¢z¬v¤xz 
In order to solve the problems which have been stipulated in the previous sections, on the scientific 

side, there should be a model that enhances our understanding about adequa te selection of IoT 

application areas  for edge computing. Adequate selection is enabled by identifying the business potential 

of edge computing for these IoT application  areas. Secondly, in order to drive the adoption process, our 

understanding of the business models of e dge computing should be enhanced. As very limited literature 

has been dedicated towards the contextualization of business model variables towards the edge 

computing domain (Porambage et al. 2018; Satyanarayanan 2017) , this part constitutes a major 

knowledge gap.  

In the scan of state -of-the-art literature on t he identification of the business potential, we start -off 

by referring to Chesbrough (2002) , who stipulate s that the business model mediates between technical 

inputs and economic outputs. A business model can provide companies with the capabilities to assess 

where their business model currently stands in relation to its potentia l. Based on that, companies may 

define the appropriate next steps (Chesbrough 2007) . One of the main roles of the business mod el is to 

unlock the upper limit of the value potential that is embedded in a new technology (Zott and Amit 2010; 

Zott, Amit, and  Massa 2011) . Therefore, in order to formulate how the exogenous characteristics of edge 

computing and IoT applications translate into economic outputs and thereby provide an ample indication 

about the potential of edge computing for IoT applications, the  shared language of business models 

should be the guiding design principle. This shared language is used in order to elaborate upon the 

business value of an IoT application under analysis, as well as the corresponding business model logic 

behind it.  

Gordijn, Osterwalder, and Pigneur (2005)  indicate a distinction in literature between business  

models as a taxonomies that enumerate a finite number of business model types and business models as 

ontologies which represent conceptual models that describe these business model types. Such ontologies 

outline what a business model actually is. The main  v~£ ¥{ ª}z©z ¥¤ª¥¢¥|~z© ~© ćª¥ x¨zvªz v ©}v¨zyA {¥¨£v¢ 

v¤y z®¦¢~x~ª x¥¤xz¦ª«v¢~°vª~¥¤Ĉ(Gordijn et al. 2005. p p3). The conceptualization that these ontologies 

bring is relevant for assessing the business potential of edge computing for IoT applications. This is 

because we require an understanding of the way business is conducted with regards to edge computing, 

instead of a classification of distinct business model types (which is what taxonomies do).   

Diving into the literature of business model ontologies, it becomes apparent that much effort has 

been dedicated towards their development (Bouwman et al. 2012) . Major focus is on business model 

ontologies from a single firm perspective (Palo and Tähtinen 2011) . Along these lines, ontologies such 

as the technology/market mediation model (Chesbrough 200 2), the Business Model Canvas (Osterwalder 

and Pigneur 2013)  and the Four-box business model (Johnson 2010) , among others, have been 

introduced. However, an edge computing service needs to be delivered in a networked environment. 

Hence, it is more relevant to look at ontologies that take the perspective of services which are delivered 

in networks of companies instead of single firms. In this area of research, ontologies  such as: the STOF 

model which explicitly focusses on mobile service innovations (Bouwman, De Vos, and Haaker 2008; 

Faber et al. 2003) , the C-SOFT model which builds upon the STOF ontology (Heikkilä, Heikkilä, and Tinnilä 

2008) , the VISOR model which explicitly focusses on user experience and interface factors (El Sawy and 

Pereira 2013)  and the networked business model which especially focusses on ubiquitous technology -

based services (Palo and Tähtinen 2011) , have been introduced.  

The focus is however shifting from these theoretical ontologies towards more practical approaches 

of business model tooling. This is crucial, because business model thinking sh ould contribute to practical 

solutions (Bouwman et al. 2012) . The ontologies described above, often suffice as fundament for 

developing such tools (Gordijn et al. 2005) . The increasingly popular scientific field of business model 

tooling is mainly focused on business model design (Anthanasopoulou, Haaker, and De Reuver 2018; de 

Reuver et al. 2016) , testing, implementation (Anthanasopoulou et al. 2018) . However, before we 

dedicate resources towards designing, testing, and implementing business models, the upper -bound 

potential should be assessed. This is because service design and development are still time -consuming 
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tasks (Bouwman et al. 2008) . Initial assessment of t he upper bound limit has potential to safe time, as a 

quick-scan of the business potential may facilitate the decision whether to dedicate resources to design 

and development a business model. It has also been found that, a majority of the business model t ooling 

approaches focus on financial evaluation (e.g. real option analysis, cost -benefit analysis, pricing, etc.), 

thus neglecting non -financial aspects (Heikkilä et al. 2016) . Along these lines, Szopinski et al. (2019)  

indicated that researchers should explore new functionalities.  

In order to deal with the managerial knowledge gap, a business model tool for informed decision  

making is required. More specifically, a tool that allows for informed selection of IoT applications  domains 

for which edge computing contains substantial potential is needed. Some business model tooling 

literature focusses on evaluation (e.g. (Bouwman et al. 2 008; Haaker et al. 2017; Heikkilä et al. 2016) ) 

and informed decision making (e.g. (Bouwman et al. 2012) ). However, scientific literature on these 

aspects is still lacking behind (Heikkilä et al. 2016; Tesch and Vrilling er 2017) . More specifically, one of 

the under -researched areas of business models is the prescriptive way in which can be dealt with 

uncertainty (Bouwman et al. 2012) . In this thesis, uncertainty relates to the potential of edge computing 

for distinct IoT applications.  

One business model tool for assessing the business potential is represented in the book of 

Bouwman et al. (2008) . They assess the business potential of eleven mock -ups. This assessment however 

solely focused on the business model viability. We argue that, for edge computing, te chnical, 

organizational, and financial complexities, play a prominent role in assessing the business potential. This 

implies that business model feasibility should be included for proper assessment. Business potential 

assessment by means of the value propo sition canvas is also possible (Osterwalder et al. 2014) . The value 

proposition canvas however solely focusses on creation of customer value, thu s neglecting the value that 

is gained by the companies delivering the service.  

To conclude, the scientific knowledge gap is explained in twofold. First, no research has been 

dedicated towards contextualization of the business model variables towards the e dge computing 

paradigm. Second, there is no business model tool that can be used to identify the business potential of 

edge computing in distinct  IoT application areas, based on both business model viability and feasibility. 

Therefore, it is not possible t o make informed decisions to target IoT application areas that hold 

substantial potential.  

1.4  e¨¥w¢z£ ©ªvªz£z¤ª 
X¥¤©~yz¨~¤| ª}z ¦¨¥w¢z£ wvx¡|¨¥«¤y =FCF>A ª}z £v¤v|z¨~v¢ ¡¤¥­¢zy|z |v¦ =FCG> v¤y ª}z ©x~z¤ª~{~x 

¡¤¥­¢zy|z |v¦ =FCH> ¥¤ ª}z v¤v¢¯©~© ¥{ ª}z ¦¥ªz¤ª~v¢ ¥{ zy|z x¥£¦«ª~¤| {¥¨ ^¥i v¦¦¢~xvª~¥¤©A v¤y ~ª© 

~£¦¢~xvª~¥¤© ¥¤ yz¦¢¥¯£z¤ª v¤y ~£¦¢z£z¤ªvª~¥¤ ¥{ ª}z x¥¨¨z©¦¥¤y~¤| ~¤{¨v©ª¨«xª«¨zA ª}z ¦¨¥w¢z£ 

©ªvªz£z¤ª xv¤ wz y¨v{ªzy v© {¥¢¢¥­©O 

 

i}z ¢vx¡ ¥{ ¨z©zv¨x} ¥¤ ª}z w«©~¤z©©B v¤y ¥¨|v¤~°vª~¥¤v¢ {vxª¥¨© ¥{ zy|z x¥£¦«ª~¤| z®z£¦¢~{~z© ~ª©z¢{ ~¤ v 

¢vx¡ ¥{ £vª«¨z w«©~¤z©© £¥yz¢© v¤y «¤xz¨ªv~¤ª¯ vw¥«ª }¥­ ª}z ¦¥ªz¤ª~v¢ ¥{ zy|z x¥£¦«ª~¤| {¥¨ ^¥i 

v¦¦¢~xvª~¥¤ v¨zv© xv¤ wz v¤v¢¯°zyC i}~© z©¦zx~v¢¢¯ ̈ z¢vªz© ª¥ ª}z «¤xz¨ªv~¤ª¯ ¥{ ¦¥ªz¤ª~v¢ vy¥¦ªz¨© v¤y 

©z¨¬~xz ¦¨¥¬~yz¨© vw¥«ª ª}z vxª«v¢ w«©~¤z©© ¬v¢«z ¥{ zy|z x¥£¦«ª~¤| {¥¨ ^¥i v¦¦¢~xvª~¥¤©C i¥|zª}z¨A ª}~© 

¢zvy© ª¥ v yzvy¢¥x¡ ©~ª«vª~¥¤ ­}z¨z ¤z~ª}z¨ ~¤{¨v©ª¨«xª«¨z ¦¨¥¬~yz¨© ¤¥¨ ^¥i ¦¨¥¬~yz¨© v¨z ~¤xz¤ª~¬~°zy ª¥ 

~¤¬z©ª ~¤ v¤ zy|z x¥£¦«ª~¤| zx¥©¯©ªz£C ^¤ ¥¨yz¨ ª¥ ¨zy«xz ª}z «¤xz¨ªv~¤ª¯ v¤y ª}z¨zw¯ w¨zv¡ ª}~© yzvy¢¥x¡A 

©ªv¡z}¥¢yz¨© ¤zzy ª¥ wz x¥¤¬~¤xzy ª}vªA {¥¨ ©¥£z v¦¦¢~xvª~¥¤©A zy|z x¥£¦«ª~¤| £v¯ x¥¤©ª~ª«ªz v ¬~vw¢z 

v¤y {zv©~w¢z w«©~¤z©© xv©zC ]¥­z¬z¨A ª}z¨z ~© ¤¥ w«©~¤z©© £¥yz¢ ª¥¥¢ ª}vª xv¤ wz «©zy ª¥ ~yz¤ª~{¯ ª}z 

w«©~¤z©© ¦¥ªz¤ª~v¢ ¥{ zy|z x¥£¦«ª~¤| ~¤ y~©ª~¤xª ̂ ¥i v¦¦¢~xvª~¥¤ v¨zv©A wv©zy ¥¤ w¥ª} w«©~¤z©© £¥yz¢ 

¬~vw~¢~ª¯ v¤y {zv©~w~¢~ª¯C i}z¨z{¥¨zA ~ª ~© ¤¥ª ¦¥©©~w¢z ª¥ £v¡z ~¤{¥¨£zy yzx~©~¥¤© ª¥ ªv¨|zª ^¥i v¦¦¢~xvª~¥¤ 

v¨zv© ª}vª }¥¢y ©«w©ªv¤ª~v¢ ¦¥ªz¤ª~v¢ {¥¨ w¥ª} x«©ª¥£z¨© v¤y ¦¨¥¬~yz¨©C 
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1.5  gz©zv¨x} ¥w zxª~¬z 
^¤ ¥¨yz¨ ª¥ ©¥¢¬z ª}z ~yz¤ª~{~zy ¦¨¥w¢z£ v¨zvA ª}z ¨z©zv¨x} ¥w zxª~¬z ~© y¨v{ªzy v© {¥¢¢¥­©O 

 

i¥ yz©~|¤ v w«©~¤z©© £¥yz¢ ª¥¥¢A x¥¤ªz®ª«v¢~°zy ~¤ ª}z zy|z x¥£¦«ª~¤| y¥£v~¤A ª}vª xv¤ wz «©zy ª¥ ~yz¤ª~{¯ 

ª}z w«©~¤z©© ¦¥ªz¤ª~v¢ ¥{ zy|z x¥£¦«ª~¤| ~¤ y~©ª~¤xª ^¥i v¦¦¢~xvª~¥¤ v¨zv©A wv©zy ¥¤ w¥ª} w«©~¤z©© £¥yz¢ 

¬~vw~¢~ª¯ v¤y {zv©~w~¢~ª¯C i}z ª¥Bwz yz©~|¤zy ª¥¥¢ ©}¥«¢y x¥¤ª¨~w«ªz ~¤ ª­¥ £v~¤ ­v¯©O [~¨©ªA {¥¨ ¦¥ªz¤ª~v¢ 

¦¨¥¬~yz¨© ¥{ zy|z x¥£¦«ª~¤| ~¤{¨v©ª¨«xª«¨z©A ~ª ©}¥«¢y v¢¢¥­ ~¤{¥¨£zy yzx~©~¥¤ £v¡~¤| {¥¨ ªv¨|zª~¤| ^¥i 

v¦¦¢~xvª~¥¤ v¨zv© ª}vª x¥¤©ª~ª«ªz v ¬~vw¢z v¤y {zv©~w¢z w«©~¤z©© xv©zC hzx¥¤yA ª}z ª¥¥¢ ©}¥«¢y {vx~¢~ªvªz 

¦¥ªz¤ª~v¢ x«©ª¥£z¨© ~¤ ª}z~¨ z©ª~£vª~¥¤ vw¥«ª ª}z ¬v¢«z zy|z x¥£¦«ª~¤| £v¯ x¥¤ª¨~w«ªz ª¥ ª}z~¨ ^¥i 

v¦¦¢~xvª~¥¤ v¨zvC i}z©z ª­¥ x¥¤ª¨~w«ª~¥¤© ©}¥«¢y ~¤ ª«¨¤ }z¢¦ ~¤ ¨zy«x~¤| ª}z «¤xz¨ªv~¤ª¯ ¨z¬¥¢¬~¤| v¨¥«¤y 

ª}z w«©~¤z©© £¥yz¢ ¬~vw~¢~ª¯ v¤y {zv©~w~¢~ª¯ {¥¨ ^¥i v¦¦¢~xvª~¥¤ v¨zv© ¥{ zy|z x¥£¦«ª~¤|A v¤y ª}z¨zw¯ 

x¥¤ª¨~w«ªz ª¥ w¨zv¡~¤| ª}z x«¨¨z¤ª yzvy¢¥x¡ ©~ª«vª~¥¤C 

1.6  bv~¤ ¨z©zv¨x} §«z©ª~¥¤ 
i}z £v~¤ §«z©ª~¥¤A ­}~x} v~£© ª¥ {«¢{~¢¢ ª}z ©¦zx~{~zy ¨z©zv¨x} ¥w zxª~¬zA ~© {¥¨£«¢vªzy v© {¥¢¢¥­©O 

 

]¥­ xv¤ ªzx}¤~xv¢BA w«©~¤z©©B v¤y ¥¨|v¤~°vª~¥¤v¢ {vxª¥¨© wz ~¤x¢«yzy ~¤ v ª¥¥¢A ª}vª xv¤ wz «©zy ª¥ ~yz¤ª~{¯ 

ª}z w«©~¤z©© £¥yz¢ ¬~vw~¢~ª¯ v¤y {zv©~w~¢~ª¯ ¥{ zy|z x¥£¦«ª~¤| ~¤ y~©ª~¤xª ̂¥i v¦¦¢~xvª~¥¤ v¨zv©T 

 

i}z v¨ª~{vxª ª}vª ­~¢¢ wz yz©~|¤zy ~¤ ª}~© ª}z©~© ~© ª}z {~¨©ª vªªz£¦ª ª¥ y¨v{ª v ª¥¥¢ ª}vª xv¤ wz «©zy ª¥ 

~yz¤ª~{¯A v¤y ª¥ ¦¨¥¬~yz v¨|«£z¤ª© vw¥«ª ª}z ¦¥ªz¤ª~v¢ ¥{ zy|z x¥£¦«ª~¤| {¥¨ ^¥i v¦¦¢~xvª~¥¤©C i}z¨z{¥¨zA 

~ª xv¤¤¥ª wz z®¦zxªzy ª}vª ª}z ª¥¥¢ ~© £«ª«v¢¢¯ z®x¢«©~¬zA ¤¥ ̈ª}vª ~ª ~© x¥¢¢zxª~¬z¢¯ z®}v«©ª~¬zC i}~© ª}z©~© 

y¥z© ¤¥ª v~£ ª¥ yz©~|¤ v x¥£¦¨z}z¤©~¬z ª¥¥¢A ¤¥¨ y¥z© ~ª v~£ ª¥ §«v¤ª~{¯ ª}z ~yz¤ª~{~zy {vxª¥¨©C Vxx¥¨y~¤| 

ª¥ ª}z wz©ª ¥{ ª}z v«ª}¥¨Ċ© ¡¤¥­¢zy|z ~ª ~© ª}z {~¨©ª £¥yz¢ ª}vª ¦¨¥¬~yz© ©ª¨vªz|~x |«~yv¤xz ¥¤ ~¤{¥¨£zy 

yzx~©~¥¤ £v¡~¤| {¥¨ ªv¨|zª~¤| ^¥i v¦¦¢~xvª~¥¤ v¨zv©A wv©zy ¥¤ ªzx}¤~xv¢A w«©~¤z©© v¤y ¥¨|v¤~°vª~¥¤v¢ 

{vxª¥¨©A ª¥ ª}z ¥¤z© ­}~x} v¨z ~¤ v ¦¥©~ª~¥¤ =­~ª}~¤ ª}z {~¨£> ª¥ ̈¥¢¢B¥«ª ¥¨ vy¥¦ª v¤ zy|z x¥£¦«ª~¤| 

~¤{¨v©ª¨«xª«¨zC  
 

1.7  X¥¤x¢«©~¥¤ 
^ª ~© x¥¤x¢«yzy ª}vª ª}z ¦¨¥w¢z£ ~yz¤ª~{~xvª~¥¤ x¥¤©ª~ª«ªz© {~¬z £v~¤ x¥£¦¢z®~ª~z©O 

1.  a~ªz¨vª«¨z ¥¤ w«©~¤z©© £¥yz¢© {¥¨ zy|z x¥£¦«ª~¤| ~© ©xv¤ªC 

2.  i}z¨z ~© v £¯¨~vy ¥{ ¦¥ªz¤ª~v¢ ^¥i v¦¦¢~xvª~¥¤© {¥¨ zy|z x¥£¦«ª~¤|A w«ª ©ªv¡z}¥¢yz¨© =~CzC zy|z 

©z¨¬~xz ¦¨¥¬~yz¨© v¤y ^¥i ©z¨¬~xz ¦¨¥¬~yz¨©> v¨z «¤vw¢z ª¥ ~yz¤ª~{¯ ¥¤ ­}~x} ^¥i v¦¦¢~xvª~¥¤© ª}z¯ 

©}¥«¢y {¥x«© ª}z~¨ z{{¥¨ª©C 

3.  e¥ªz¤ª~v¢ zy|z ©z¨¬~xz ¦¨¥¬~yz¨© ¤zzy ª¥ wz x¥¤¬~¤xzy ª}vª {¥¨ ©¥£z v¦¦¢~xvª~¥¤©A zy|z x¥£¦«ª~¤| 

£v¯ x¥¤©ª~ª«ªz v ¬~vw¢z v¤y {zv©~w¢z w«©~¤z©© xv©zC 

4.  [¥¨ ¦¥ªz¤ª~v¢ vy¥¦ªz¨© ª}z¨z ~© «¤xz¨ªv~¤ª¯ vw¥«ª ª}z vxª«v¢ w«©~¤z©© ¬v¢«z ¥{ zy|z x¥£¦«ª~¤| {¥¨ 

ª}z~¨ {¥xv¢ ^¥i v¦¦¢~xvª~¥¤©A ¢zvy~¤| ª¥ yzx¨zv©zy vy¥¦ª~¥¤ ¨vªz© ¥{ zy|z ~¤{¨v©ª¨«xª«¨z©C  

5.  i}z¨z ~© ¤¥ w«©~¤z©© £¥yz¢ ª¥¥¢ ª}vª xv¤ wz «©zy ª¥ ~yz¤ª~{¯ ª}z w«©~¤z©© ¦¥ªz¤ª~v¢ ¥{ zy|z 

x¥£¦«ª~¤| ~¤ y~©ª~¤xª ^¥i v¦¦¢~xvª~¥¤ v¨zv©A wv©zy ¥¤ w¥ª} w«©~¤z©© £¥yz¢ ¬~vw~¢~ª¯ v¤y {zv©~w~¢~ª¯C 

i}z¨z{¥¨zA ~ª ~© ¤¥ª ¦¥©©~w¢z ª¥ £v¡z ~¤{¥¨£zy yzx~©~¥¤© ª¥ ªv¨|zª ^¥i v¦¦¢~xvª~¥¤ v¨zv© ª}vª }¥¢y 

©«w©ªv¤ª~v¢ ¦¥ªz¤ª~v¢ {¥¨ w¥ª} x«©ª¥£z¨© v¤y ¦¨¥¬~yz¨©C 

 

i¥|zª}z¨A ª}z©z x¥£¦¢z®~ª~z© ¢zvy ª¥ yzvy¢¥x¡ ©~ª«vª~¥¤ ­}z¨z ¤z~ª}z¨ ~¤{¨v©ª¨«xª«¨z ¦¨¥¬~yz¨© ¤¥¨ 

^¥i ¦¨¥¬~yz¨© v¨z ~¤xz¤ª~¬~°zy ª¥ ~¤¬z©ª ~¤ v¤ zy|z x¥£¦«ª~¤| zx¥©¯©ªz£C i}z©z x¥£¦¢z®~ª~z© xv¤ wz ©¥¢¬zy 

w¯ v¤©­z¨~¤| ª}z £v~¤ §«z©ª~¥¤O ]¥­ xv¤ ªzx}¤~xv¢BA w«©~¤z©©B v¤y ¥¨|v¤~°vª~¥¤v¢ {vxª¥¨© wz ~¤x¢«yzy ~¤ v 

ª¥¥¢A ª}vª xv¤ wz «©zy ª¥ ~yz¤ª~{¯ ª}z w«©~¤z©© £¥yz¢ ¬~vw~¢~ª¯ v¤y {zv©~w~¢~ª¯ ¥{ zy|z x¥£¦«ª~¤| {¥¨ ^¥i 

v¦¦¢~xvª~¥¤ v¨zv©C 
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2 gz©zv¨x} £zª}¥y¥¢¥|¯ 
For rigorous research , it is required to follow a sound  and structured  research process. Therefore, 

this Chapter consª~ª«ªz© ª}z yz©x¨~¦ª~¥¤ v¤y z¢vw¥¨vª~¥¤ ¥{ ª}~© ª}z©~©Ċ ¨z©zv¨x} £zª}¥y¥¢¥|¯C hzxª~¥¤ 2.1  

elaborates the guiding research approach. Section 2.2  breaks down how the six sequential phases of the 

chosen research approach apply to  this research. Section 2.3  then summarizes this  into a research flow 

diagram, which delivers a graphical representation of the research approach. Lastly, section 2.4  

formula tes the overall research design.  

2.1  gz©zv¨x} v¦¦¨¥vx} 
^¤ ª}~© z®¦¢¥¨vª~¬z ©ª«y¯A v y~©ª~¤xª vy¬v¤ªv|z {¥¨ «©~¤| ª}z Yz©~|¤ hx~z¤xz gz©zv¨x} bzª}¥y¥¢¥|¯ 

=Yhgb> =ez{{z¨© zª v¢C GEEL> }v© wzz¤ {¥«¤yC i}~© ª}z©~© ¨z©zv¨x} ¥«ª©zª© {¨¥£ ª}z ¦¨¥w¢z£Bxz¤ªz¨zy 

v¦¦¨¥vx}A =~CzC ¦¥ªz¤ª~v¢ vy¥¦ªz¨© v¤y ©z¨¬~xz ¦¨¥¬~yz¨© v¨z «¤vw¢z ª¥ z©ª~£vªz ª}z vxª«v¢ w«©~¤z©© ¬v¢«z 

¥{ zy|z x¥£¦«ª~¤| {¥¨ ^¥i v¦¦¢~xvª~¥¤©A ¢zvy~¤| ª¥ v yzvy¢¥x¡ ©~ª«vª~¥¤>A ­}~x} ~© v¢~|¤zy ­~ª} Yz©~|¤ 

hx~z¤xzĊ© =YhĊ©> v~£ ¥{ x¨zvª~¤| v¤y z¬v¢«vª~¤| ^i v¨ª~{vxª© ~¤}z¨z¤ª¢¯ ­~ª} v ¦¨¥w¢z£ ©¥¢¬~¤| ¦¨¥xz©© 

=]z¬¤z¨ zª v¢C GEEI>C [«¨ª}z¨£¥¨zA Yh ©zª© ~ª©z¢{ v¦v¨ª {¨¥£ ¥ª}z¨ ¦v¨vy~|£©A v© ~ª vªªz£¦ª© ª¥ x¨zvªz 

ª}~¤|© ª}vª ©z¨¬z }«£v¤ ¦«¨¦¥©z©C Yh ¨z©zv¨x} {¥x«©©z© ¥¤ yz©~|¤ v¤y ª}z ¦¨¥¥{ ¥{ ~ª© «©z{«¢¤z©©C V© 

~¤y«©ª¨¯ ¦¨vxª~ª~¥¤z¨© =~CzC Zy|z ¦¨¥¬~yz¨© v¤y ^¥i ¦¨¥¬~yz¨©> v¨z ª}z ¥¤z© ­}~x} ©}¥«¢y «©z ª}z ª¥¥¢A ª}z 

ª}~© ~© ¨z¢z¬v¤ª ~¤ ¥¨yz¨ ª¥ z©ªvw¢~©} v ¦¨vxª~xv¢¢¯ ¨z¢z¬v¤ª v¨ª~{vxª =ez{{z¨© zª v¢C GEEL>C Yh ©}¥«¢y v¢¢¥­ {¥¨ 

v ©ª¨«xª«¨zy ¦¨¥xz©© ¥{ ©¥¢¬~¤| ª}z {¥xv¢ ¦¨¥w¢z£ ~¤ ª}~© ¨z©zv¨x}C  ^¤ ª}z ¨zv¢£ ¥{ YhA ª}z Yhgb ~© ª}z {~¨©ª 

x¥££¥¤¢¯ vxxz¦ªzy £zª}¥y¥¢¥|¯ {¥¨ xv¨¨¯~¤| ¥«ª Yh {¥¨ ~¤{¥¨£vª~¥¤ ©¯©ªz£©C i}z Yhgb ¦¨¥¬~yz© v 

¤¥£~¤v¢ ¦¨¥xz©© £¥yz¢ {¥¨ ¨z©zv¨x}z¨© v~£~¤| ª¥ y¥ Yh ¨z©zv¨x} ~¤ ~¤{¥¨£vª~¥¤ ©¯©ªz£©C i}z ©ª¨z¤|ª} ¥{ 

ª}z Yhgb xv¤ wz {¥«¤y ~¤ ª}z £z¤ªv¢ £¥yz¢ ~ª ¨z¦¨z©z¤ª© {¥¨ ¦¨z©z¤ªvª~¥¤ ¥{ ¥«ªx¥£z© =ez{{z¨© zª v¢C 

GEEL>C i}z ª¥Bwz yz©~|¤zy ª¥¥¢ v~£© ª¥ ©¥¢¬z ª}z ¦¨¥w¢z£© ¨z¬¥¢¬~¤| v¨¥«¤y v¦¦¢~xvª~¥¤ ©z¢zxª~¥¤ ¥{ zy|z 

x¥£¦«ª~¤| z¤vw¢zy ^¥i v¦¦¢~xvª~¥¤© =~CzC ¦¥ªz¤ª~v¢ vy¥¦ªz¨© v¤y ©z¨¬~xz ¦¨¥¬~yz¨© v¨z «¤vw¢z ª¥ z©ª~£vªz 

ª}z vxª«v¢ w«©~¤z©© ¬v¢«z ¥{ zy|z x¥£¦«ª~¤| {¥¨ ^¥i v¦¦¢~xvª~¥¤©A ¢zvy~¤| ª¥ v yzvy¢¥x¡ ©~ª«vª~¥¤>C 

X¥¤©z§«z¤ª~v¢¢¯A ª}~© ¨z©zv¨x} ¦¨¥ zxª© z¤ªz¨© ª}z Yhgb v¦¦¨¥vx} vª ª}z ¦¨¥w¢z£Bxz¤ªz¨zy ~¤~ª~vª~¥¤ =©zz 

[~|«¨z H>C 

 
Figure 3: Design Science Research Methodology (DSRM) process model  (Peffers et al. 2007) . 
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2.2  h«wB§«z©ª~¥¤© v¤©­z¨zy w¯ ª}z ©~® ©ªz¦© ¥{ ª}z Yhgb 
V~£zy vª ©¥¢¬~¤| ¦v¨ª© ¥{ ª}z £v~¤ §«z©ª~¥¤A v¤y |«~yzy w¯ ª}z ©ªz¦© ~¤ ª}z YhgbA ª}z {¥¢¢¥­~¤| 

ª}¨zz ©«wB§«z©ª~¥¤© }v¬z wzz¤ y¨v{ªzy v¤y ­~¢¢ wz z¢vw¥¨vªzy «¦¥¤ ~¤ ª}~© ©zxª~¥¤O 

 
SQ 1: How should concepts related to business modeling for IT services be used for identifying  the 

potential of edge computing for distinct IoT applications?  

SQ 2: How can the identified concepts be combined into a tool  that indicates the potential of edge 

computing for distinct IoT applications ? 

SQ 3: To what extent does the designed tool  facilitate informed decision making for  selecting IoT 

applications in which edge computing delivers a viable and feasible business case? 

2.2.1  Identify problem & motivate  

^¤ ª}~© ©ªz¦A ª}z ¨z©zv¨x} ¦¨¥w¢z£ v¤y ª}z ¬v¢«z ¥{ ª}z ©¥¢«ª~¥¤ ª}vª |«~yz© ª}z ¨z©zv¨x} v¨z 

~yz¤ª~{~zy v¤y z¢vw¥¨vªzy «¦¥¤C ^¤}z¨z¤ª¢¯A ª}~© ©ªz¦ ¥{ ª}z Yhgb ~© «©zy v© v wv©z ª¥ yz¬z¢¥¦ v¤ v¨ª~{vxª 

ª}vª xv¤ z{{zxª~¬z¢¯ ¦¨¥¬~yz v ©¥¢«ª~¥¤C i}¨¥«|} ¢~ªz¨vª«¨z ¨z¬~z­ ¥¤ zy|z x¥£¦«ª~¤|A £v~¤ ¡¤¥­¢zy|z 

|v¦© v¨z ~yz¤ª~{~zy =~CzC ¦¥ªz¤ª~v¢ vy¥¦ªz¨© v¤y ©z¨¬~xz ¦¨¥¬~yz¨© v¨z «¤vw¢z ª¥ z©ª~£vªz ª}z vxª«v¢ w«©~¤z©© 

¬v¢«z ¥{ zy|z x¥£¦«ª~¤| {¥¨ ^¥i v¦¦¢~xvª~¥¤©A ¢zvy~¤| ª¥ v yzvy¢¥x¡ ©~ª«vª~¥¤> v¤y ª}z ¨z©zv¨x}z¨Ċ© 

«¤yz¨©ªv¤y~¤| ¥{ ª}z ¦¨¥w¢z£ ~© v«|£z¤ªzyC i}~© ©ªz¦ =F> ¥{ ª}z Yhgb }v© wzz¤ y~©x«©©zy ~¤ X}v¦ªz¨ FC  

2.2.2  Define objectives  

Following from the problem definition in the previous step of the DSRM, this step aims to identify 

which solution would be desirable (i.e. what solution would be better than current ones). It ha s been 

identified that the artifact , which will be designed in this thesis, should lay the ground and provide initial 

insights  on important factors  for determining the potential of edge computing for distinct IoT application  

areas. Sub-question 1 should be  answered in this step of the DSRM. This sub-question is aimed at 

identifying how concepts can be used in order to identify the business potential.  Also, this step aims to 

further specify which factors are excluded from the tool . Main design objectives and a description of how 

the new arti fact is expected to support solutions to problems hitherto not assessed are the output of this 

step. These design objectives in turn formulate how concepts related to business modelling for IT services 

should contribute to  solving the complexities.  The aims of this DSRM step are answered by providing an 

elaborate literature revi ew about the relevant technical  and theoretical domain s of this thesis research. 

The technical domain constitutes an elaborate discussion about edge  computing and its related domains. 

The theoretical domain consists of a thorough literature review about theories that may contribute in 

drafting the tool . Then, based on the output of this entire literature study plus the specified problem 

statement, des ign objectives for the tool  are specified.  

2.2.3  Design & development  

Having defined the objectives of the solution plus the core concepts and ontologies of this research, 

the next step is to develop the tool  itself.  In this thesis, the toolĊ© design is composed of two design phases. 

In the first design phase, t he concepts and ontologies were described during the previous step of the 

DSRM are used to deriv e to the  ª¥¥¢Ċ© variables. Furthermore , informal talks are used as additional input 

in this  first design pha se. This may provide valuable additional information as research on the contextual 

business model factors that influence the potential of edge computing for an IoT application is scant. 

Then, in the second design phase, by means of semi-structured expert i nterviews, a better contextual 

background about the identified factors is formulated and new factors, that have not been included in the 

first design phase , are unfolded.  The output of this step is a tool , designed by two iterations, which should 

answer sub-question two. It should be noted that the second design phase is still exploratory in nature, 

intending to enhance the toolĊ© xv¦vw~¢~ª¯ ª¥ z®¦¢v~¤ ª}z ¨zv¢ ­¥¨¢yC This implies that the tool  is not tested 

on its comprehensiveness after the second design phase (i.e. only the variables which have been derived 

from the first design phase are validated  and incorrect ones are removed ).  
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2.2.4  Demonstration  

In this step of the DSRM, the designed tool  is demonstrated on an encompassing case. The selection 

of this case is guided by the earlier identified problem (step 1) and defined objectives of a solution (step 

2). More specifically, a case can be defined as encompassing when it enables illustration of the extent  to 

which the solution  (i.e the designed tool ) is desirable and thus answers the problems hitherto not 

addressed. Therefore, an encompassing case should be able to illustrate the extent to which the designed 

tool  meets the design objectives that h ave been drafted in step 2. This s uffice s as main selection crite ria 

for the demonstrating case. The second aim of the demonstration step is to provide industry practitioners 

with a real -life example about how the tool  should be implemented. As literature on business model 

¬v¨~vw¢z© ª}vª ~£¦vxª zy|z x¥£¦«ª~¤|Ċ© ¦¥ªz¤ª~vl on an IoT application is scant , data is gathered through 

semi-structured expert interviews.  due to time and resource constraints, one round of interviews is 

conducted (section 2.4  elaborates upon this data collection choice). Hence, the same interviewees 

provide input for the second iteration of the design phase and for the demonstration phase. Interviewees 

should have knowledge about the selected case and the value edge computing may contribute to that  

case. This section parti ally contributes  in answering sub question 3.  

2.2.5  Evaluation  

Having demonstrated the tool  on an encompassing case, this step evaluates the outcomes. More 

specifically, this step of the DSRM compares the objectives (identified in step 2) with the results of th e 

case study (step 4). The toolĊ© yz£¥¤©ª¨vª~¥¤ step should thus guide the evaluation of the designed tool . 

T}z ¨z©zv¨x}Ċ© ¥«ªx¥£z© v¤y ¢~£~ª© are thus evaluated in this step . Whereas researchers can usually 

decide whether to iterate back to step three (i. e. improve the artifact) of the DSRM or continue to step 6, 

because of time and resource constraints in this thesis, only one iteration of the DSRM is conducted. As 

the output of this step of the DSRM is the answer to sub -question 3.  

2.2.6  Communication  

av©ª¢¯A ª}z ©~®ª} ©ªz¦ ¥{ ª}z Yhgb v~£© ª¥ x¥££«¤~xvªz ª}z ¦¨¥w¢z£Ċ© ~£¦¥¨ªv¤xz v¤y ª}z v¨ª~{vxªĊ© 

¤¥¬z¢ª¯ v¤y «ª~¢~ª¯C i}z x¥££«¤~xvª~¥¤ ©}¥«¢yA  y~©¦¢v¯ ª}z ¨~|¥¨ v¤y z{{zxª~¬z¤z©© ¥{ ª}z v¨ª~{vxªĊ© yz©~|¤C 

i}z x¥££«¤~xvª~¥¤ ¦}v©z ¥{ ª}z Yhgb ~© {«¢{~¢¢zy w¯ ­~̈ª~¤| ª}~© ª}z©~© ¨z¦¥¨ªC  i}z¨z{¥¨zA ~¤ ª}~© ª}z©~© 

¨z¦¥¨ªA ª}z ̈z¢z¬v¤xz ¥{ ª}z yz©~|¤zy v¨ª~{vxªĊ© x¥¤ª¨~w«ª~¥¤ ª¥ ª}z ¦¨¥w¢z£ =~yz¤ª~{~zy ~¤ ©ªz¦ F> ~© ª}z 

£v~¤ ª¥¦~xC  
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2.3  gz©zv¨x} {¢¥­ y~v|¨v£  

 
Figure 4: Research flow diagr am 
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2.4  gz©zv¨x} yz©~|¤ 
Having defined the main - and sub-questions, the next step is to conceptualize an appropriate 

research design. This research design should allow for a rigorous process in order to answer the main 

question (Sekaran and Bougie 2010) .  

As there is currently no theory  that form ulates how the potential  of edge computing for  IoT 

applications can be identified,  a new theoretical tool  should be developed. Whereas some facts are known 

on the technical side  and on the business model side, more information is needed in order to develop  a 

viable theoretical tool  that is contextualized towards the edge computing paradigm. This implies that, this  

master thesis is exploratory in nature (Sekaran and Bougie 2010) . Main advantages of such exploratory 

projects can be found in their adaptability, flexibility and their effectivity t o lay the basis for future studies 

to build upon. Disadvantages are mainly related to its dependence on qualitative data. This , in turn,  leads 

ª¥ }~|}z¨ ¬«¢¤z¨vw~¢~ª¯ ¥{ ª}z yvªv wz~¤| ©«w zxª ª¥ w~v©A ¢¥­z¨ |z¤z¨v¢~°vw~¢~ª¯ ¥{ ª}z ©ª«y¯Ċ© {~¤y~¤|© v¤y 

decreased practicability in decision making (Dudovskiy 2018) .  

 In order to guide the data collection methods and variables included in the tool , the level at which 

data will be aggregated for analysis is be determined. Defining this  in scientific jargon, the unit of analysis 

is referred to as  ćª}z ¢z¬z¢ ¥{ v||¨z|vª~¥¤ ¥{ ª}z yvªv x¥¢¢zxªzy y«¨~¤| ©«w©z§«z¤ª yvªv v¤v¢¯©~© ©ªv|zĈ 

(Sekaran and Bougie 2010. pp136) . For this study, the aim is to establish a tool  that can be used to 

identify the business potential of edge computing in distinct IoT application areas, based on bot business 

model viability and feasibility . Hence, the level at which data will be aggregated is at the application level, 

meaning the unit of analysis is IoT applications . Some examples of applications, which have been 

identified in the problem identification , are; auton omous vehicles, smart cities, augmented reality and 

smart grids  among others . In order to make this systematic, the applications can be grouped in clusters 

(e.g. health based, surveillance based, etc.). Furthermore , with the inherent time and resource 

constraints within this study, for each step in the process, data will be gathered just once (though it will 

be over a period of several months). This means that the a cross -sectional data -collection method is used  

(Sekaran and Bougie 2010) .    

2.5  X¥¤x¢«©~¥¤  
 It is concluded that t he Design Science Research Methodology (DSRM) is the most suitable research 

approach for this thesis  research. This report is structured through the six steps of the DSRM. In order 

the main question, the three sub questions; How should the concepts related to business modeling for IT 

services be used for evaluating the potential of edge computing for distinct IoT applications?  How can the 

identified concepts be combined into a tool that indicates the potential of edge computing for distinct IoT 

applications?  And, to what ex tent does the designed tool facilitate informed decision making for selecting 

IoT applications in which edge computing delivers a viable and feasible business case? Should be 

answered. These sub-questions are fully answered in Chapter 4, 7, and9, respectively.   

 

  



   

 15  of 225  
 

3 a~ªz¨vª«¨z z̈¬~z­  
]v¬~¤| ~yz¤ª~{~zy ª}z ¦¨¥w¢z£ v¤y ̈z©zv¨x} v¦¦¨¥vx}A ª}~© X}v¦ªz¨ w«~¢y© «¦¥¤ ª}vª v¤y «¤{¥¢y© v¤ 

z®ªz¤©~¬z ¢~ªz¨vª«¨z ¨z¬~z­ ¥¤ ª}z ªzx}¤~xv¢ y¥£v~¤ =~CzC £v~¤ x¥¤xz¦ª©> v¤y ¨z¢z¬v¤ª ª}z¥¨zª~xv¢ 

{¨v£z­¥¨¡© v¤y ¥¤ª¥¢¥|~z©A ~¤ ¥¨yz¨ ª¥ ~yz¤ª~{¯ ª}z yz©~|¤ ¥w zxª~¬z© {¥¨ ª}z ª¥¥¢C i}~© X}v¦ªz¨ ¦v¨ª~v¢¢¯ 

x¥¤ª¨~w«ªz© ~¤ v¤©­z¨~¤| ©«wB§«z©ª~¥¤ FA w¯ z¤«£z¨vª~¤| ª}z ¨z¢z¬v¤ª x¥¤xz¦ª© ¨z¢vªzy ª¥ w«©~¤z©© 

£¥yz¢~¤| {¥¨ ^¥i ©z¨¬~xz©C e«ª y~{{z¨z¤ª¢¯A ª}z ¨z¢z¬v¤ª x¥¤xz¦ª© ª}vª v¨z ~yz¤ª~{~zy ~¤ ª}~© ©zxª~¥¤ ­~¢¢ wz 

ª}z {¥«¤yvª~¥¤ {¥¨ ~¤¦«ª ¥{ ª}z {~¨©ª yz©~|¤ ~ªz¨vª~¥¤ ¥{ ª}z ª¥¥¢ =X}v¦ªz¨ J>C  

3.1  izx}¤~xv¢ y¥£v~¤ 
i}~© ©zxª~¥¤ yz©x¨~wz© ª}z ¨z¢z¬v¤ª ªzx}¤~xv¢ x¥¤xz¦ª©C i}z ª}z¥¨zª~xv¢ x¥¤xz¦ª©O ^¤ªz¨¤zª ¥{ i}~¤|© 

=©zxª~¥¤ HCFCF>A X¢¥«y x¥£¦«ª~¤| =©zxª~¥¤ HCFCG> v¤y zy|z x¥£¦«ª~¤| =©zxª~¥¤ HCFCH> v¨z «¤{¥¢yzy ~¤ ª}~© 

©zxª~¥¤C  

3.1.1  Internet  of Things  

V yzz¦By~¬z ~¤ª¥ ª}z ^¤ªz¨¤zª ¥{ i}~¤|© =^¥i> x¥¤xz¦ª ~© ¨z§«~¨zy v© ª}~© ª}z©~© {¥x«©©z© ¥¤ ~yz¤ª~{¯~¤| 

ª}z ¦¥ªz¤ª~v¢ ¥{ zy|z x¥£¦«ª~¤| {¥¨ ^¥i v¦¦¢~xvª~¥¤© ©¦zx~{~xv¢¢¯C ^¤ ¥¨yz¨ ª¥ y¥ ©¥A {~¨©ªA v ­¥¨¡~¤| 

yz{~¤~ª~¥¤ ~© vy¥¦ªzy ~¤ ©zxª~¥¤ HCFCFCFC i}z¤A ~¤ ¥¨yz¨ ª¥ |zª v £¥¨z ~¤Byz¦ª} «¤yz¨©ªv¤y~¤| ¥{ ^¥iA ©~® 

¡z¯ x}v¨vxªz¨~©ª~x© v¨z ~yz¤ª~{~zy ~¤ ©zxª~¥¤ HCFCFCGC hzxª~¥¤ HCFCFCH ~© yzy~xvªzy ª¥ «¤{¥¢y~¤| ^¥i 

v¦¦¢~xvª~¥¤ v¨zv©C V© ~yz¤ª~{~zy ~¤ ª}z ¦¨¥w¢z£ ©ªvªz£z¤ªA ª}z¨z ~© v £¯¨~vy ¥{ ¦¥ªz¤ª~v¢ ^¥i v¦¦¢~xvª~¥¤© 

{¥¨ zy|z x¥£¦«ª~¤|C ]z¤xzA ~ª ~© ¨z¢z¬v¤ª ª¥ «¤x¥¬z¨ ª}z ¨z©¦zxª~¬z v¦¦¢~xvª~¥¤ v¨zv© v© ª}~© ¦¨¥¬~yz© «© 

­~ª} ~¤x¨zv©zy ~¤©~|}ª ~¤ ª}z ª¯¦z© ¥{ ^¥i v¦¦¢~xvª~¥¤ ª¥ ­}~x} zy|z x¥£¦«ª~¤| £v¯ ¦¨¥¬~yz wz¤z{~ªC i}~© 

­~¢¢ v¢©¥ }z¢¦ ~¤ ©z¢zxª~¤| v x¥¤x¨zªz ^¥i v¦¦¢~xvª~¥¤ {¥¨ yz£¥¤©ª¨vª~¥¤ ¥{ ª}z ª¥¥¢C   

3.1.1.1  A definition  

bv¤~{¥¢y yz{~¤~ª~¥¤© ¥{ ^¥i xv¤ wz {¥«¤y ~¤ y~{{z¨z¤ª ¨z©zv¨x} x¥££«¤~ª~z©C i}~© ªz©ª~{~z© ª}z ©ª¨¥¤| 

~¤ªz¨z©ªA v© ­z¢¢ v© ª}z ¬~¬vx~ª¯ ¥{ yzwvªz© ¥¤ ~ªC i}z £v~¤ ¨zv©¥¤ wz}~¤y ª}z {«°°~¤z©© ¨z|v¨y~¤| ª}z 

yz{~¤~ª~¥¤ ~{ ^¥iA ~© ª}z x¥¤©z§«z¤xz ¥{ ~ª© ¨z©¦zxª~¬z ¤v£zC i}z ªz¨£ ^¤ªz¨¤zª ¥{ i}~¤|© ~© ¤v£z¢¯ 

x¥£¦¥©zy ¥{ ª­¥ £v~¤ ¦v¨ª©C i}z {~¨©ª ¥¤z ¨z{z¨© ª¥ ª}z ¤zª­¥¨¡B¥¨~z¤ªzy ¬~©~¥¤A ­}z¨zv© ª}z ©zx¥¤y ¥¤z 

©}~{ª© {¥x«© ª¥­v¨y© ª}z |z¤z¨~x ¥w zxª© ª¥ wz ~¤ªz|¨vªzy ~¤ª¥ ¥¤z {¨v£z­¥¨¡C i}z v£w~|«~ª¯ ~¤ ª}z 

yz{~¤~ª~¥¤ ª}z¤ v¨~©z© v© ¨z©zv¨x}z¨© v¦¦¨¥vx} ª}z ^¥i ~©©«z {¨¥£ z~ª}z¨ v¤ ^¤ªz¨¤zªBA ¥¨ v i}~¤|© ¥¨~z¤ªzy 

¦z¨©¦zxª~¬z =Vª°¥¨~A ^z¨vA v¤y b¥¨vw~ª¥ GEFE>C i}~© ©zxª~¥¤ v~£© ª¥ ©z¢zxª v ­¥¨¡~¤| yz{~¤~ª~¥¤C [¥ ̈v £¥¨z 

~¤Byz¦ª} y~©x«©©~¥¤ ¥¤ ª}z y~{{z¨z¤ª yz{~¤~ª~¥¤© v¤y ª}z ¨z©¦zxª~¬z ¦}~¢¥©¥¦}~z© wz}~¤y ª}z©z yz{~¤~ª~¥¤© 

{¥¨ ^¥iA ¥¤z xv¤ x¥¤©«¢ª ª}z ¦v¦z¨© ¥{ Vª°¥¨~ zª v¢C =GEFE>A \«ww~ zª v¢C =GEFH> v¤y a~A m«A v¤y o}v¥ =GEFJ>C  

 

^¤ FNNNA ª}z x¥¤xz¦ª ¥{ ^¥i ­v© {~¨©ª ¦¨¥¦¥©zy w¯ `z¬~¤ V©}ª¥¤A ­}~x} ¨z{z¨¨zy ª¥ ª}z ^¥i v© «¤~§«z¢¯ 

~yz¤ª~{~vw¢z ~¤ªz¨¥¦z¨vw¢z x¥¤¤zxªzy ¥w zxª© ­~ª} ¨vy~¥B{¨z§«z¤x¯ ~yz¤ª~{~xvª~¥¤ =g[^Y> ªzx}¤¥¢¥|¯C Vª ª}vª 

ª~£zA }¥­z¬z¨A ª}z x¥¤xz¦ª ¥{ ^¥i ­v© ©ª~¢¢ ~¤ ~ª© ~¤{v¤x¯ v¤y ~ª© yz{~¤~ª~¥¤ ­v© ¨vª}z¨ ~¤x¥£¦¢zªz =V©}ª¥¤ 

GEFEP a~ zª v¢C GEFJ>C Vª°¥¨~ zª v¢C =GEFE> z®ªz¤y ª}~© yz{~¤~ª~¥¤ w¯ £z¤ª~¥¤~¤| ª}vª ̂ ¥i ¨z{z¨© ª¥ ª}z 

¤zª­¥¨¡ ¥{ v¢¢ ~¤ªz¨x¥¤¤zxªzy ¥w zxª© ­}~x} x¥££«¤~xvªz w¯ £zv¤© ¥{ ©ªv¤yv¨y ¦¨¥ª¥x¥¢©C i}~© £zv¤© ^¥i 

¨z{z¨© ª¥ £«x} £¥¨z ª}v¤ ¥w zxª© ­}~x} v¨z x¥¤¤zxªzy ª}¨¥«|} g[^Y ªzx}¤¥¢¥|¯ =Vª°¥¨~ zª v¢C GEFE>C V 

£¥¨z z¢vw¥¨vªz v¤y z¤x¥£¦v©©~¤| yz{~¤~ª~¥¤ }v© wzz¤ {¥¨£«¢vªzy w¯ b~¥¨v¤y~ zª v¢C =GEFG>A ­}¥ ©ªvªz 

ª}vª ª}z ^¥i ¨z{z¨© ª¥ ćw¥ª} ª}z ¨z©«¢ª~¤| |¢¥wv¢ ¤zª­¥¨¡ ~¤ªz¨x¥¤¤zxª~¤| ©£v¨ª ¥w zxª© w¯ £zv¤© ¥{ 

z®ªz¤yzy ^¤ªz¨¤zª ªzx}¤¥¢¥|~z©A ª}z ©zª ¥{ ©«¦¦¥¨ª~¤| ªzx}¤¥¢¥|~z© ¤zxz©©v¨¯ ª¥ ¨zv¢~°z ©«x} v ¬~©~¥¤ v© 

­z¢¢ v© ª}z z¤©z£w¢z ¥{ v¦¦¢~xvª~¥¤© v¤y ©z¨¬~xz© ¢z¬z¨v|~¤| ©«x} ªzx}¤¥¢¥|~z© ª¥ ¥¦z¤ ¤z­ w«©~¤z©© v¤y 

£v¨¡zª ¥¦¦¥¨ª«¤~ª~z©Ĉ =b~¥¨v¤y~ zª v¢C GEFGC ¦¦ FINM>C h~£«¢ªv¤z¥«©¢¯A bv°}z¢~©A a«¥£vA v¤y lv¨£v 

=GEFG> yz{~¤z ª}z ^¥i {¨¥£ v ©z¨¬~xz ¦z¨©¦zxª~¬zA ­}z¨z v¤ zx¥©¯©ªz£ ¥{ x¥£¦v¤~z© ~© ¤zzyzy ª¥ yz¢~¬z¨ 

^¥i ©¥¢«ª~¥¤©C i}~© £zv¤© ª}vªA ­}z¤ yz¢~¬z¨~¤| ^¥i ©¥¢«ª~¥¤©A ª}z «¤~ª ¥{ v¤v¢¯©~© ©}¥«¢y ¤¥ª wz ¥¤ ©~¤|¢zB

{~¨£ ¢z¬z¢A w«ª ¨vª}z¨ ¥¤ v ¤zª­¥¨¡zy ¢z¬z¢C b¥¨z ©¦zx~{~xv¢¢¯A ª}z¯ yz{~¤z ª}z ^¥i v© ćv |¢¥wv¢ ¤zª­¥¨¡ v¤y 

©z¨¬~xz ~¤{¨v©ª¨«xª«¨z ¥{ ¬v¨~vw¢z yz¤©~ª¯ v¤y x¥¤¤zxª~¬~ª¯ ­~ª} ©z¢{Bx¥¤{~|«¨~¤| xv¦vw~¢~ª~z© wv©zy ¥¤ 

©ªv¤yv¨y v¤y ~¤ªz¨¥¦z¨vw¢z ¦¨¥ª¥x¥¢© v¤y {¥¨£vª© p­}~x}r x¥¤©~©ª© ¥{ }zªz¨¥|z¤z¥«© ª}~¤|© ª}vª }v¬z 

~yz¤ª~ª~z©A ¦}¯©~xv¢ v¤y ¬~¨ª«v¢ vªª¨~w«ªz©A v¤y v¨z ©zv£¢z©©¢¯ v¤y ©zx«¨z¢¯ ~¤ªz|¨vªzy ~¤ª¥ ª}z ^¤ªz¨¤zªĈ 

=bv°}z¢~© zª v¢C GEFGC ¦¦ F>C  i}z ¦v¦z¨ ¥{ \«ww~ zª v¢C =GEFH> ªv¡z© v £¥¨z «©z¨Bxz¤ª¨~x ¦z¨©¦zxª~¬z ¥¤ 
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ª}z ^¥i v¤y ~yz¤ª~{~z© ª}vª ª}z ̂ ¥i  z¤x¥£¦v©©z© v¤ ~¤{¥¨£vª~¥¤ ©}v¨~¤| ¦¢vª{¥¨£C i}z¯ z®ªz¤©~¬z¢¯ 

z¢vw¥¨vªz ª}vª ªzx}¤¥¢¥|~z© ©«x} v© yvªv v¤v¢¯ª~x©A ~¤{¥¨£vª~¥¤ ¨z¦¨z©z¤ªvª~¥¤A ©zv£¢z©© «w~§«~ª¥«© 

©z¤©~¤| v¤y x¢¥«y x¥£¦«ª~¤| v¨z v £«©ª ~¤ ¥¨yz¨ ª¥ «¤~{¯ ª}z ~¤{¥¨£vª~¥¤ ©}v¨~¤| ¦¢vª{¥¨£ =\«ww~ zª v¢C 

GEFH>C av©ª¢¯A ª}z ^hd D ^ZX }v¬z {¥¨£«¢vªzy v ©ªv¤yv¨y yz{~¤~ª~¥¤ {¥¨ ª}z ^¥i v©O  ćV¤ ~¤{¨v©ª¨«xª«¨z ¥{ 

~¤ªz¨x¥¤¤zxªzy ¥w zxª©A ¦z¥¦¢zA ©¯©ªz£© v¤y ~¤{¥¨£vª~¥¤ ¨z©¥«¨xz© ª¥|zª}z¨ ­~ª} ~¤ªz¢¢~|z¤ª ©z¨¬~xz© ª¥ 

v¢¢¥­ ª}z£ ª¥ ¦¨¥xz©© ~¤{¥¨£vª~¥¤ ¥{ ª}z ¦}¯©~xv¢ v¤y ¬~¨ª«v¢ ­¥¨¢y v¤y ¨zvxªĈ =^hd D ^ZX GEFKC ¦¦ N>C ̂¤ 

¥¨yz¨ ª¥ v¢¢¥­ {¥¨ ¨~|¥¨¥«© y~©x«©©~¥¤A ª}z ©ªv¤yv¨y~°zy ^hd yz{~¤~ª~¥¤ ~© vy¥¦ªzy {¥¨ ª}z ¨z£v~¤yz¨ ¥{ ª}~© 

ª}z©~©C  

3.1.1.2  Key characteristics  

[¥¢¢¥­~¤| ¡z¯ x¥¤xz¦ª© {¨¥£ ª}z yz{~¤~ª~¥¤©A v© ­z¢¢ v© }~|}¢¯ x~ªzy ¦v¦z¨© ¥¤ ^¥iA ~ª wzx¥£z© 

v¦¦v¨z¤ª ª}vª ª}z ^¥i ~© x}v¨vxªz¨~°zy w¯ £zv¤© ¥{ ©~® x}v¨vxªz¨~©ª~x©O 

 

1.  Sensing/actuation capabilitie s: This characteristic of the IoT refers to the data collection of 

physical objects , digitalizing the real world. The Things in the network gather data and send it 

back to a data warehouse, data -base or the cloud  (Al-Fuqaha et al. 2015) .  

2.  Interconnectivity and ubiquity:  IoT refers to the huge load of devices, all being connected to the 

Internet  network (Patel et al. 2016) . This interconnectivity is established by standardized 

protocols such  as RFID, NFC, WiFi, LTE or RAN, among others (Al-Fuqaha et al. 2015) . These 

communication protocols , in turn , allow for ubiquity, meaning the network can be accessed at 

any moment, at any place (Borgia 2014) .  

3.  Z¤¥̈£¥«© hxv¢zD©xv¢vw~¢~ª¯O i}z ¤«£wz¨ ¥{ yz¬~xz© ª}vª £v¡z «¦ ª}z ^¤ªz¨¤zª ¥{ ª}~¤|© ~© 

z¤¥¨£¥«© =evªz¢ zª v¢C GEFK>C b¥¨z ©¦zx~{~xv¢¢¯A ª}z ¤«£wz¨ ¥{ yz¬~xz© xv¤ wz x¥«¤ªzy ~¤ w~¢¢~¥¤©A 

£v¡~¤| ª}z  ^¥i ¤zª­¥¨¡ v¤ «¢ª¨vB¢v¨|zB©xv¢z ¤zª­¥¨¡ ¥{ ª}~¤|© =V~A ez¤|A v¤y o}v¤| GEFM>C 

[«¨ª}z¨£¥¨zA ª}~© ­zw ¥{ ~¤ªz¨x¥¤¤zxªzy yz¬~xz© ~© y¯¤v£~xv¢¢¯ ©xv¢vw¢z v© z¬z¨¯yv¯ ¥w zxª© 

~¤x¨zv©~¤|¢¯ x¥¤¤zxª v¤y y~©x¥¤¤zxª =b~¥¨v¤y~ zª v¢C GEFG>C 

4.  M2M communication:  This does not refer to any specific communication technology  or specific 

protocol , but instead it refers the principle where  two or more devices communicate 

(automatically) without the necessity of human involvement (Borgia 2014) . 

5.  ]zªz¨¥|z¤z¥«© yz¬~xz©O i}z yz¬~xz© ­}~x} £v¡z «¦ ª}z ^¥i v¨z }zªz¨¥|z¤z¥«©A £zv¤~¤| ª}z¯ 

v¨z wv©zy ¥¤ y~{{z¨z¤ª }v¨y­v¨z ¦¢vª{¥¨£©A ©¥{ª­v¨z ¦¢vª{¥¨£©A v¤y ¤zª­¥¨¡© =evªz¢ zª v¢C GEFK>C 

[«¨ª}z¨£¥¨zA ª}z©z yz¬~xz© ­~¢¢ }v¬z y~{{z¨z¤ª xv¦vw~¢~ª~z© ~¤ ª}z {¥¨£ ¥{ x¥£¦«ªvª~¥¤v¢ ¦¥­z¨ v¤y 

x¥££«¤~xvª~¥¤ ¦¨¥ª¥x¥¢© =b~¥¨v¤y~ zª v¢C GEFG>C  
6.  Storage - / Task -offloading : The IoT results in the generation of enormous amounts of data. The 

devices that generate this data are however resource constrained in terms of computing power, 

storage capacity and in some cases battery lifetime (Pan and McElhannon 2018) . Therefore a 

commodity model for processing and storing data is needed (Gubbi et al. 2013) . This commodity 

model is currently called util ity computing and can be executed in a cloud -, edge-, or other IT 

infrastructure s.  

3.1.1.3  IoT application domains and areas   

This section elaborates upon the main application domains of IoT. This means that specific 

applications are not mentioned, but the applic ation domains and areas are elaborated upon.  In turn, each 

application domain contains numerous application areas. An application area contains a group of IoT 

applications that are used in the IoT application domain. Lastly, each IoT application area, cont ains 

specific IoT applications. Whereas an IoT application area describes a group of related IoT applications, 

an IoT application displays one specific case of the application area. It is relevant to provide an overview 

of these domains and areas, as it gives insights in the myriad of potential IoT applications for which edge 

computing may provide value.  
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Industrial:  

¶ Intelligent l ogistics and transport : For the logistics sector, devices can be used to trace objects 

for supply -chain optimization , increased efficiency in warehouses and  ensuring maximized 

utilization  of storage facilities  (Borgia 2014) . Furthermore, integration between communication 

and computation can be used in order to monitor  and control the transportation network  (Al-

Fuqaha et al. 2015) .  

¶ Smart Factory /industry 4.0 : Based on the four elements; transportation, processing, sensing and 

communication, the concept of industrial automation can be extended from machi ne-line-

automation towards automation of the  whole process (i.e. from order  to customization, to 

¦¨¥y«xª~¥¤>A ­~ª}¥«ª y~¨zxª ~¤¬¥¢¬z£z¤ª ¥{ }«£v¤©C i}z £vx}~¤zĊ© ¥¦z¨vª~¥¤©A {«¤xª~¥¤v¢~ª¯, and 

productivity can then be established by IoT (Al-Fuqaha et al. 2015) . This application domain 

includes IoT application  areas like Collaborative -robots (Co-bots), predictive maintenance, 

customized production, and other IoT enabled factory services.  

Agriculture:  

¶ Agriculture and breeding : In this domain, IoT applicati ons for monitoring and tracing animals 

provide significant benefits. By means of sensor data, relevant events (e.g. diseases or separation 

of the herd) can be identified and subsequently acted upon. Similarly, data about soil conditions 

and other relevant agriculture metrics  can be used as input to optimize the agriculture output  

(Borgia 2014) . 

Smart City:  

¶ Smart grid : The smart grid refers to the intelligent electrical distribution syst em that is able to 

bidirectionally distribute energy flows between producers, consumers , and prosumers. Through 

devices such as smart meters, the traditional power grids can be upgraded into a smart grid which 

allows for optimize d energy distribution and s torage. Furthermore , the smart grid  can give real-

time feedback about the energy consumption of consumers, in turn helping in creating awareness  

of their individual consumption  (Borgia 2014) . The smart grid application is especially relevant 

when aiming to facilitate the distributed generation, cogeneration , and distribution of energy. 

This will become increasingly dominant with the rise of alternative energy sources (e.g. 

sustainable energy) (Farhangi 2010) . 

¶ Smart building and building automation systems : A myriad of sensors will allow buildings (i.e. 

homes, offices, etc.) to become smart and assistive environments. Instead of just being an empty 

shell, smart buildings allow for extended capabilities such as increased security, asset 

management/maintenance, energy saving, increased workplace utilization , and lightning / air 

quality optimization among others  (Borgia 2014) . It reduces the consumptio n of resources 

associated to the building, as well as increase the satisfaction level of the humans which populate 

the building. This has a positive impact on both economic as well as societal domains (Miorandi 

et al. 2012) . 

¶ Environmental monitoring:  Environmental factors such as temperature, pollution, rainfall, wi nd, 

etc. can be actively monitored by means of IoT devices. This , in turn,  allows for a solid platform 

to detect anomalies that can lead to endangering animal or human life (Miorandi et al. 2012) .  

This is especially relevant when aiming to predict and anticipate on emergency situations such as 

floods, earthquakes, epidemics, tornadoes and electrical outages (Borgia 2014) . 

¶ Public safety : Lastly,  the IoT can allow for real -ª~£z £¥¤~ª¥¨~¤| ¥{ ¦«w¢~x v¨zvĊ© =~CzC w¯ {vxz 

recognition), which allows f or increased crowd management capabilities, adequate detection of 

safety breaches and identification  of malicious intentions / activities (Borgia 2014) . 

Smart Mobility:  

¶ Mobility monitori ng and planning:  By connecting sensing devices to vehicles, traffic lights, 

xv£z¨vĊ© v¤y ¥ª}z¨ £¥w~¢~ª¯-related objects, real -time traffic can be observed. This can help in 

getting insight in to traffic density, road quality , and other relevant factors. Sub sequently, this 

data can be used to optimize road utilization (without congestion) and plan future infrastructure 

projects. Furtherm ore, smaller applications like smart parking systems  can be realized (Borgia 

2014) . Traffic control systems can offer services that mitigate congestion problems (Miorandi et 

al. 2012) . 
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¶ Autonomous vehicles:  encompasses the idea that vehicles (including cars, trucks, drones, etc.) 

can move without human involvement. This is built upon the IoT concept of V2X (Vehicle to  

Z¬z¨¯ª}~¤|>A ­}~x} yz©x¨~wz© ª}vª ª}z v«ª¥¤¥£¥«© ¬z}~x¢z x¥££«¤~xvªz© ­~ª} v¢¢ ĉ©£v¨ªĊ ¥w zxª© 

in its environment (Porambage et al. 2018) .  

Health / well -being:   

¶ Smart healthcare: the IoT allows for real -time monitoring of medical parameters as well as vital 

functions of clients (e.g. blood pressu re, temperature, cholesterol level, hearth rate). This data 

can then be used by doctors to continue monitoring patients while they are out of the hospital. 

On the other side of the token, IoT allows for increased inventory management as well as safety 

access systems within the hospital  (Borgia 2014) . The IoT can also be used to monitor  if standard 

protocols (e.g. washing hands after seeing a patient ą which reduces the chance of infecti on 

significantly) are actually followed (Al-Fuqaha et al. 2015) .  It also allows for more personalized 

health care (Miorandi et al. 2012) .  

¶ Independent living:  By monitoring real -time psychological and physical factors of elderly people, 

active detection of falls, diagnosing and control of dementia and other serious health threats of 

these elderly  can be actively monitored and acted upon. This could allow (some) people to live at 

home instead of nursing homes  (Borgia 2014) .  

Wearable IoT (WIoT) and interactive gaming : 

¶ Smart accessories: people are increasingly wearing smart devices such as step trackers, smart 

glasses, smart watches, etc. This trend is especially fueled by the development of low power 

wireless technologies (Porambage et al. 2018) . 

¶ Augmented Reality (AR) : The concept of  AR combines physical reality with computer -generated 

vision and data, allowing for augmented reality. Subsequently, this allow s for virtual extension of 

the r eal world, providing a composite view. The connection of objects, characterizing the IoT, 

allows for even further extension of the AR capabilities (Porambage et al. 2018) . 

¶ Virtual reality  (VR): VR describes the concept where the user interacts with a computer -

generated simulation, which is seemingly real. VR is different from AR as it does not 

extend/manipulate real -world images but fully re volves around a computer -generated world.  

3.1.2  Cloud computing  

Zy|z x¥£¦«ª~¤| ¦¨¥¬~yz© v ¡z¯ ©¥¢«ª~¥¤ {¥¨ ©¥¢¬~¤| ª}z ~©©«z© ¥{ x¢¥«y x¥£¦«ª~¤| {¥¨ ^¥iA ª}vª 

©z¨¬~xz ¦¨¥¬~yz¨© x«¨¨z¤ª¢¯ x¥¦z ­~ª}C Wzxv«©z ¥{ ª}vªA zy|z x¥£¦«ª~¤| £v¯ z~ª}z¨ x¥£¦zªz ¥¨ 

x¥£¦¢z£z¤ª ª}z x¢¥«y x¥£¦«ª~¤| ¦v¨vy~|£ =n« zª v¢C GEFM>C ^¤ ¥¨yz¨ ª¥ |zª v wzªªz¨ «¤yz¨©ªv¤y~¤| vw¥«ª 

ª}z ~¤ªz¨vxª~¥¤© ¥{ x¢¥«y v¤y zy|z x¥£¦«ª~¤|A v ªzx}¤~xv¢ yzz¦By~¬z ~¤ª¥ ª}z x¢¥«y x¥¤xz¦ª ~© ¨z§«~¨zyC ^¤ 

¥¨yz¨ ª¥ v¢¢¥­ {¥¨ ¨~|¥¨¥«© y~©x«©©~¥¤A ©zxª~¥¤ HCFCGCF vy¥¦ª© v ­¥¨¡~¤| yz{~¤~ª~¥¤ {¥¨ x¢¥«y x¥£¦«ª~¤|C 

hzxª~¥¤ HCFCGCG ª}z¤ {«¨ª}z¨ yzz¦z¤© ~¤ª¥ ª}z ¡z¯ x}v¨vxªz¨~©ª~x© ¥{ x¢¥«y x¥£¦«ª~¤|C i}~© ~© z©¦zx~v¢¢¯ 

¨z¢z¬v¤ª ~¤ ¥¨yz¨ ª¥ ¥«ª¢~¤z ª}z y~{{z¨z¤xz© ¥{ x¢¥«y v¤y zy|z x¥£¦«ª~¤| ¢vªz¨ ¥¤C ^¤ ©zxª~¥¤ HCFCGCHA ª}z 

x¢¥«y ©z¨¬~xz £¥yz¢© v¨z z®¦¢v~¤zyC i}~© ~© ¨z¢z¬v¤ªA v© zy|z x¥£¦«ª~¤| yz¢~¬z¨© ª}z ©v£z ª}¨zz ©z¨¬~xz 

£¥yz¢©C av©ª¢¯A ©zxª~¥¤ HCFCGCI ¦¨¥¬~yz© v¤ ¥¬z¨¬~z­ vw¥«ª {vxª¥¨© ª}vª ~¤{¢«z¤xz© {~¨£©Ċ yzx~©~¥¤ ª¥ vy¥¦ª 

v x¢¥«y ©¥¢«ª~¥¤C V© zy|z x¥£¦«ª~¤| yz¢~¬z¨© ª}z ©v£z ©z¨¬~xz £¥yz¢© =w«ª ­~ª} y~{{z¨z¤ª x}v¨vxªz¨~©ª~x© 

y«z ª¥ ~ª© ~¤{¨v©ª¨«xª«¨z>A ¢z©©¥¤© £v¯ wz ¢zv¨¤zy {¨¥£ ª}z vy¥¦ª~¥¤ yzx~©~¥¤ ¥{ {~¨£©Ċ ­~ª}~¤ ª}z x¢¥«y 

¦v¨vy~|£C  

3.1.2.1  A definition  

^¤ ¥¨yz¨ ª¥ yz{~¤z ª}z x¢¥«y x¥£¦«ª~¤| ¦v¨vy~|£A ª}z c^hi {¥¨£«¢vªzy v yz{~¤~ª~¥¤ ­}~x} yz©x¨~wz© 

ª}z v©¦zxª© ¥{ x¢¥«y ª}z¯ {~¤y ª¥ wz ¥{ x¨«x~v¢ ~£¦¥¨ªv¤xzC i}z c^hi {¥¨£«¢vªzy ª}~© yz{~¤~ª~¥¤ ­~ª} ª}z 

~¤ªz¤ª~¥¤ ª¥ wz «©zy v© v wv©z¢~¤z {¥¨ y~©x«©©~¥¤ ¥¤ ­}vª x¢¥«y x¥£¦«ª~¤| ~© v¤y }¥­ ~ª xv¤ wz wz©ª «©zyC 

i}z c^hi yz{~¤~ª~¥¤ ~© x«¨¨z¤ª¢¯ ª}z £¥©ª x~ªzy v¤y ­~yz¢¯ «©zy ¥¤zC i}z¨z{¥¨zA ~¤ ¥¨yz¨ ª¥ {¥¢¢¥­ ª}z 

©ªv¤yv¨y© v¤y |«~yz¢~¤z© ­}~x} v¢¢¥­ {¥¨ ¨~|¥¨¥«© y~©x«©©~¥¤A ª}z c^hiĊ© yz{~¤~ª~¥¤ {¥¨ x¢¥«y x¥£¦«ª~¤| ~© 

vy¥¦ªz¨ ~¤ ª}~© ª}z©~©A ª}vª ~©O ćX¢¥«y x¥£¦«ª~¤| ~© v £¥yz¢ {¥¨ z¤vw¢~¤| «w~§«~ª¥«©A x¥¤¬z¤~z¤ªA ¥¤Byz£v¤y 

¤zª­¥¨¡ vxxz©© ª¥ v ©}v¨zy ¦¥¥¢ ¥{ x¥¤{~|«¨vw¢z x¥£¦«ª~¤| ¨z©¥«¨xz© ª}vª xv¤ wz ¨v¦~y¢¯ ¦¨¥¬~©~¥¤zy v¤y 

¨z¢zv©zy ­~ª} £~¤~£v¢ £v¤v|z£z¤ª z{{¥¨ª ¥¨ ©z¨¬~xz ¦¨¥¬~yz¨ ~¤ªz¨vxª~¥¤Ĉ =bz¢¢ v¤y \¨v¤xz GEFFC ¦¦ G>C 

Wz{¥¨z yzz¦By~¬~¤| ~¤ª¥ ª}z ¡z¯ x}v¨vxªz¨~©ª~x©A {¥¢¢¥­~¤| {¨¥£ ª}~© yz{~¤~ª~¥¤A ¥¤z xv¤ ¥w©z¨¬z ª}vª v 
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x¢¥©z¢¯ ~¤ªz¨­¥¬z¤ x¥¤xz¦ªA v¢~|¤zy ­~ª} ª}z ©z¨¬~xz yz¢~¬z¨¯ ¦v¨ª x¢¥«y x¥£¦«ª~¤|A xv¤ wz {¥«¤y ~¤ ª}z 

¥¬z¨v¨x}~¤| ª}z£z ¥{ «ª~¢~ª¯ x¥£¦«ª~¤|C b¥¨z ©¦zx~{~xv¢¢¯A «ª~¢~ª¯ x¥£¦«ª~¤| yz©x¨~wz© ª}z ©z¨¬~xz ¥{ 

¦¨¥¬~©~¥¤~¤| x¥£¦«ª~¤| v© v «ª~¢~ª¯A ©~£~¢v¨¢¯ ª¥ «ª~¢~ª~z© ©«x} v© z¢zxª¨~x~ª¯A ­vªz¨ v¤y |v© ­}~x} v¨z v¢¨zvy¯ 

­~yz¢¯ ¡¤¥­¤ =V¨£w¨«©ª zª v¢C GEFE>C X¢¥«y x¥£¦«ª~¤| ª}z¤ ~© ª}z £zv¤© w¯ ­}~x} ª}~© «ª~¢~ª¯ x¥£¦«ª~¤| 

©z¨¬~xz ~© yz¢~¬z¨zy ª¥ ª}z z¤yB«©z¨C [«¨ª}z¨£¥¨zA v y~©ª~¤xª~¥¤ xv¤ wz £vyz wzª­zz¤ ¦¨~¬vªz x¢¥«yA 

x¥££«¤~ª¯ x¢¥«yA ¦«w¢~x x¢¥«yA v¤y }¯w¨~y x¢¥«yC i}z ¦«w¢~x x¢¥«y ¨z{z¨© ª¥ ª}z x¢¥«y ~¤{¨v©ª¨«xª«¨z ª}vª 

xv¤ wz «©zy w¯ ª}z |z¤z¨v¢ ¦«w¢~xC ^¤ ª}z x¥££«¤~ª¯ x¢¥«yA ¥¤¢¯ v ©¦zx~{~zy |¨¥«¦ ¥{ ¦z¥¦¢z ~© v¢¢¥­zy ª¥ 

«©z ª}z x¢¥«yC i}z¤A ~¤ ª}z ¦¨~¬vªz x¢¥«yA ¥¤¢¯ ¥¤z ¥¨|v¤~°vª~¥¤ }v© vxxz©© ª¥ ª}z x¢¥«y ©¯©ªz£C i}z }¯w¨~y 

x¢¥«y z¤x¥£¦v©©z© v £~® ¥{ ¦«w¢~xA ¦¨~¬vªz v¤yD¥¨ x¥££«¤~ª¯ =bz¢¢ v¤y \¨v¤xz GEFF>C  

 

3.1.2.2  Key characteristics  

[¥¢¢¥­~¤| {¨¥£ ª}z c^hiĊ© yz{~¤~ª~¥¤A x¢¥«y x¥£¦«ª~¤| ~© yz©x¨~wzy ~¤ ªz¨£© ¥{ {~¬z ¡z¯ 

x}v¨vxªz¨~©ª~x©O 

 

1.  d¤Byz£v¤y ©z¢{B©z¨¬~xzO i}z x¥¤©«£z¨ ~© ¦¨¥¬~©~¥¤zy ­~ª} «¤~¢vªz¨v¢ x¥£¦«ª~¤| ©z¨¬~xz©C i}vª ~©A 

ª}z z¤yB«©z¨ xv¤ vxxz©© x¥£¦«ª~¤| xv¦vw~¢~ª~z© ©«x} v© ¤zª­¥¨¡ ©ª¥¨v|z v¤y x¥£¦«ªvª~¥¤v¢ ¥{{B

¢¥vy~¤| vª v¤¯ £¥£z¤ª ¨z§«~¨zyA w«ª xv¤¤¥ª ¦¨¥¬~yz v¤¯ x¥£¦«ª~¤| xv¦vw~¢~ª~z© wvx¡ ª¥ ª}z ©z¨¬z¨ 

¦¨¥¬~yz¨C [«¨ª}z¨£¥¨zA ª}~© ©z¨¬~xz ©}¥«¢y wz ¦¨¥¬~©~¥¤zy v«ª¥£vª~xv¢¢¯A £zv¤~¤| ¤¥ }«£v¤ 

~¤ªz¨vxª~¥¤ ~© ~¤¬¥¢¬zy wzª­zz¤ ª}z x«©ª¥£z¨© v¤y ª}z ©z¨¬~xz ¦¨¥¬~yz¨© =bz¢¢ v¤y \¨v¤xz GEFF>C   

2.  W¨¥vy ¤zª­¥¨¡ vxxz©©O i}z x¥£¦«ª~¤| ©z¨¬~xz© xv¤ wz vxxz©©zy ¥¬z¨ ª}z =̂ ¤ªz¨¤zª> ¤zª­¥¨¡ w ̄v 

¨v¤|z ¥{ }zªz¨¥|z¤¥«© yz¬~xz© v¤y ­~ª} ©ªv¤yv¨y~°zy x¥££«¤~xvª~¥¤ ¦¨¥ª¥x¥¢©C i¯¦~xv¢ yz¬~xz© 

ª}vª xv¤ vxxz©© ª}z x¢¥«y x¥£¦«ª~¤| xv¦vw~¢~ª~z© ~¤x¢«yzP ªvw¢zª©A ¢v¦ª¥¦©A £¥w~¢z ¦}¥¤z©A 

­¥¡̈©ªvª~¥¤© =bz¢¢ v¤y \¨v¤xz GEFF> v¤y ¥ª}z¨ =©¥£zª~£z©> £¥¨z ¨z©¥«¨xzBx¥¤©ª¨v~¤zy ^¥i 

yz¬~xz© =e¨z£©v¤¡v¨A Y~ [¨v¤xz©x¥A v¤y iv¢zw GEFMP n« zª v¢C GEFM>C V© «©z¨© xv¤ vxxz©© ª}z 

xv¦vw~¢~ª~z© ª}¨¥«|} ª}z ^¤ªz¨¤zªA ¨z©¥«¨xz© ­}~x} v¨z ¤¥ª ¢¥xv¢¢¯ v¬v~¢vw¢z xv¤ wz vxxz©©zy vª 

¤«£z¨¥«© ¢¥xvª~¥¤© ­}~x} v¨z |z¥|¨v¦}~xv¢¢¯ y~©¦z¨©zyC     

3.  Xz¤ª¨v¢~°zy gz©¥«¨xz ¦¥¥¢~¤|O V ¦¥¥¢ ¥{ ¨z©¥«¨xz© ~© ~©©«zy w¯ ª}z ¦¨¥¬~yz¨ ~¤ ¥¨yz¨ ª¥ ©z¨¬z 

¤«£z¨¥«© x¥¤©«£z¨©C i}~© ~© y¥¤z ~¤ v £«¢ª~Bªz¤v¤ª £¥yz¢A ­}z¨z ¨z©¥«¨xz© v¨z y¯¤v£~xv¢¢¯ 

v©©~|¤zy ª¥ ¨zv¢Bª~£z x«©ª¥£z¨ yz£v¤yC i}~© y¯¤v£~x ¦¥¥¢~¤| v¢¢¥­© {¥¨ ~¤x¨zv©zy «ª~¢~°vª~¥¤ ¥{ 

xz¤ª¨v¢~°zy x¥£¦«ª~¤| ©¥«¨xz©C d¤ ª}z ¥ª}z¨ ©~yz ¥{ ª}z ¤zª­¥¨¡A ª}z «©z¨ |z¤z¨v¢¢¯ }v© ¢~ªª¢z 

¡¤¥­¢zy|z vw¥«ª ª}z ¦}¯©~xv¢ ¢¥xvª~¥¤ ¥{ ª}z ¢¥xvª~¥¤ ­}z¨z ª}z ¨z©¥«¨xz© x¥£z {¨¥£ =~CzC ª}z¯ 

x¥«¢y ¥¤¢¯ ¡¤¥­ ª}z x¥«¤ª¨¯A ©ªvªz ¥¨ yvªvxz¤ªz¨ ¤v£z> =bz¢¢ v¤y \¨v¤xz GEFF>C l}vª ª¯¦~xv¢¢¯ 

x}v¨vxªz¨~°z© x¢¥«y x¥£¦«ª~¤|A ~© ª}vª ª}z «ª~¢~ª¯ x¥£¦«ª~¤| ©z¨¬~xz ~© yz¢~¬z¨zy ~¤ v xz¤ª¨v¢~°zy ^i 

~¤{¨v©ª¨«xª«¨z =hvª¯v¤v¨v¯v¤v¤ GEFL>C 

4.  gv¦~y z¢v©ª~x~ª¯O x¥£¦«ª~¤| xv¦vw~¢~ª~z© xv¤ wz ¦¨¥¬~yzy z¢v©ª~xv¢¢¯ v¤y v«ª¥£vª~xv¢¢¯ =bz¢¢ v¤y 

\¨v¤xz GEFF>A £zv¤~¤| ª}z ©xv¢z vª ­}~x} v «©z¨ x¥¤©«£z© x¥£¦«ª~¤| xv¦vw~¢~ª~z© xv¤ wz ¨v¦~y¢¯ 

~¤x¨zv©zy ¥¨ ©xv¢zyBy¥­¤ vxx¥¨y~¤| ª¥ ª}z x¥¤©«£z¨Ċ© yz£v¤yC i}~© ¨v¦~y z¢v©ª~x~ª¯A ~¤ ª«¨¤A 

¨zy«xz© ª}z ¨~©¡ ¥{ «¤yz¨¦¨¥¬~©~¥¤~¤| =«¤yz¨«ª~¢~°vª~¥¤> v¤y ¥¬z¨¦¨¥¬~©~¥¤~¤| =©vª«¨vª~¥¤> 

=V¨£w¨«©ª zª v¢C GEFE>C i}z xz¤ª¨v¢~°zy x¢¥«y yvªv xz¤ªz¨© v¢¢¥­ {¥¨ v¤ v¢£¥©ª «¤¢~£~ªzy ¦¥¥¢ ¥{ 

¨z©¥«¨xz©A £zv¤~¤| v¢£¥©ª v¤¯ v¦¦¨¥¦¨~vªzy §«v¤ª~ª¯ xv¤ wz yz¢~¬z¨zy vª v¤¯ ª~£z =bz¢¢ v¤y 

\¨v¤xz GEFF>C  

5.  bzv©«¨zy ©z¨¬~xzO W¯ £zv¤© ¥{ v £zªz¨~¤| xv¦vw~¢~ª¯A x¢¥«y ¦¨¥¬~yz¨© v¨z vw¢z ª¥ v«ª¥£vª~xv¢¢¯ 

£¥¤~ª¥¨A x¥¤ª¨¥¢ v¤y ¨z¦¥¨ª ¨z©¥«¨xz «©v|zA ¦¨¥¬~y~¤| ª¨v¤©¦v¨z¤x¯ {¥¨ w¥ª} ª}z x¥¤©«£z¨ v© ­z¢¢ 

v© ª}z ¦¨¥¬~yz¨ =bz¢¢ v¤y \¨v¤xz GEFF>C i}~© ¦v¨ª z¤vw¢z© ª}z «ª~¢~ª¯ x¥£¦«ª~¤| ©z¨¬~xzA v© ~ª 

xv¦vx~ªvªz© x¢¥«y ¦¨¥¬~yz¨© ª¥ vxx«¨vªz¢¯ ¥{{z¨ ª}z©z ©z¨¬~xz© ª¥ ª}z «©z¨ ~¤ v ¦v¯Bv©B̄ ¥«B|¥ 

£v¤¤z¨C i}~© £zv¤© ª}z x«©ª¥£z¨ ¥¤¢¯ ¦v¯© {¥¨ ª}z x¥£¦«ª~¤| xv¦vw~¢~ª~z© ª}vª }v¬z vxª«v¢¢¯ wzz¤ 

«©zy =[¥® zª v¢C GEEN>C     
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3.1.2.3  Cloud serv ice models 

X¢¥«y x¥£¦«ª~¤| x¥¤©ª~ª«ªz© ª}¨zz ©z¨¬~xz £¥yz¢©A ¤v£z¢¯P h¥{ª­v¨z v© v hz¨¬~xz =hvvh>A 

^¤{¨v©ª¨«xª«¨z v© v hz¨¬~xz =^vvh> v¤y e¢vª{¥¨£ v© v hz¨¬~xz =evvh> =[¥® zª v¢C GEENP bz¢¢ v¤y \¨v¤xz 

GEFF>C [~|«¨z J y~©¦¢v¯© }¥­ ª}z ª}¨zz ©z¨¬~xz £¥yz¢© ¨z¢vªz ª¥ ª}z ªzx}¤~xv¢ x¢¥«y ¢v¯z¨©C 

 

1.  h¥{ª­v¨zBv©BvB©z¨¬~xzO hvvh ¨z{z¨© ª¥ ª}z ©z¨¬~xz ­}z¨z ª}z x¥¤©«£z¨ «©z© ª}z x¢¥«yĊ© x¥£¦«ª~¤| 

xv¦vw~¢~ª~z© ª¥ ¨«¤ ~ª© v¦¦¢~xvª~¥¤©C i}z©z v¦¦¢~xvª~¥¤© xv¤A ~¤ ª«¨¤A wz vxxz©©zy {¨¥£ x¢~z¤ª yz¬~xz© 

v¤y ~¤ªz¨{vxz© ©«x} v© v ¦¨¥|¨v£ ~¤ªz¨{vxz ¥¨ ­zw w¨¥­©z¨C ^¤ ª}~© ©z¨¬~xz £¥yz¢A ª}z «©z¨ y¥z© 

¤¥ª }v¬z v¤¯ x¥¤ª¨¥¢ ¥¬z¨ ª}z «¤yz¨¢¯~¤| x¢¥«y ~¤{¨v©ª¨«xª«¨z =zC|C ©z¨¬z¨©A ©ª¥¨v|zA ¤zª­¥¨¡A zªxC> 

=bz¢¢ v¤y \¨v¤xz GEFF>C i}~© £zv¤© ª}vª ª}z v¦¦¢~xvª~¥¤A ­}~x} ~© «©zy w¯ ª}z x¥¤©«£z¨A ~© wz~¤| 

¥­¤zyA £v¤v|zy v¤y £v~¤ªv~¤zy w¯ ª}z ©z¨¬~xz ¦¨¥¬~yz¨A w«ª xv¤ wz vxxz©©zy w¯ ª}z x¥¤©«£z¨ 

«w~§«~ª¥«©¢¯C 

2.  e¢vª{¥¨£Bv©BvBhz¨¬~xzO i}~© ©z¨¬~xz £¥yz¢ ¦¨¥¬~yz© v ¦¢vª{¥¨£ ª}vª {vx~¢~ªvªz© yz¬z¢¥¦£z¤ª v© ­z¢¢ 

v© yz¦¢¥¯£z¤ª ¥{ ª}z x«©ª¥£z¨Ċ© v¦¦¢~xvª~¥¤©C l}z¨zv© ª}z x«©ª¥£z¨ ©ª~¢¢ }v© ¤¥ x¥¤ª¨¥¢ ¥¬z¨ ª}z 

«¤yz¨¢¯~¤| x¢¥«y ~¤{¨v©ª¨«xª«¨zA }z y¥z© ¤¥­ }v¬z x¥¤ª¨¥¢ ¥¬z¨ ª}z {¥xv¢ v¦¦¢~xvª~¥¤ v© ­z¢¢ v© ª}z 

x¥¤{~|«¨vª~¥¤ ©zªª~¤|© {¥¨ }¥©ª~¤| z¤¬~¨¥¤£z¤ªC i}~© £zv¤© ª}vªA «¤¢~¡z ~¤ ª}z hvvh £¥yz¢ ­}z¨z 

©ªv¤yv¨y ¦¢«|Bv¤yB¦¢v¯ v¦¦¢~xvª~¥¤© v¨z ¦¨¥¬~yzy ª¥ ª}z x¥¤©«£z¨A ª}z evvh £¥yz¢ ¦¨¥¬~yz© v 

£¥yz¢ ­}z¨z x«©ª¥£z¨© xv¤ yz©~|¤A yz¬z¢¥¦A ªz©ª v¤y yz¦¢¥¯ ª}z~¨ ¥­¤ v¦¦¢~xvª~¥¤© ­~ª}¥«ª 

£v¤v|~¤| ª}z «¤yz¨¢¯~¤| ~¤{¨v©ª¨«xª«¨z =bz¢¢ v¤y \¨v¤xz GEFF>C      

3.  ^¤{¨v©ª¨«xª«¨zBv©BvBhz¨¬~xzO ^¤ ª}z ^vvh ©z¨¬~xz £¥yz¢A ©ª¥¨~¤| v¤y ¦¨¥xz©©~¤| xv¦vx~ª¯ {¥¨ ¥{{B

¢¥vy~¤| v¨z ¦¨¥¬~yzy ª¥ ª}z «©z¨C i}~© £zv¤© ª}z x¥¤©«£z¨ ~© vw¢z ª¥ «©z ¦¨¥xz©©~¤|A ©ª¥¨v|zA 

¤zª­¥¨¡©A v¤y ¥ª}z¨ x¥£¦«ª~¤| ¨z©¥«¨xz© ­~ª}¥«ª ¥­¤~¤| ¥¨ x¥¤ª¨¥¢¢~¤| ª}z x¢¥«y ~¤{¨v©ª¨«xª«¨z 

=bz¢¢ v¤y \¨v¤xz GEFF>C i}z©z ~¤{¨v©ª¨«xª«¨z xv¦vw~¢~ª~z©A ~¤ ª«¨¤A z¤vw¢z ª}z «©z¨ ª¥ «©z 

x¥£¦«ª~¤| xv¦vx~ª¯ {¨¥£ ª}z ©z¨¬~xz ¦¨¥¬~yz¨Ċ© yvªv xz¤ªz¨ ~¤ v ¦v¯Bv©B̄ ¥«B|¥ £v¤¤z¨A ~¤©ªzvy ¥{ 

yzy~xvª~¤| xv¦~ªv¢ ¨z©¥«¨xz© ª¥­v¨y© w«¯~¤| ~ª =hvª¯v¤v¨v¯v¤v¤ GEFL>C   

 

 
Figure 5: How the three service models relate to the cloud lay ers 

3.1.2.4  Factors influencing the adoption of cloud computing  

b«¢ª~¦¢z v«ª}¥¨© }v¬z vªªz£¦ªzy ª¥ ~yz¤ª~{¯ {vxª¥¨© ­}~x} }v¬z v ©~|¤~{~xv¤ª z{{zxª ¥¤ ª}z yzx~©~¥¤ 

¥{ ©~¤|¢z {~¨£© ª¥ vy¥¦ª x¢¥«y x¥£¦«ª~¤| ªzx}¤¥¢¥|¯ =V¢©}v£v~¢vA ev¦v|~v¤¤~y~©A v¤y a~ GEFHP ]©« v¤y 

a~¤ GEFKP a¥­A X}z¤A v¤y l« GEFFP d¢~¬z~¨vA i}¥£v©A v¤y Z©¦vyv¤v¢ GEFI>C l}z¨zv© ª}z©z ¨z©zv¨x}z¨© 

v¢¢ «©zy ª}z izx}¤¥¢¥|¯Bd¨|v¤~°vª~¥¤BZ¤¬~¨¥¤£z¤ª =idZ> {¨v£z­¥¨¡ {¥¨ ~¤~ª~v¢ ~yz¤ª~{~xvª~¥¤ ¥{ {vxª¥¨©A 

v¤y ª}«© }v¬z v ©~£~¢v¨ ©zª ¥{ {vxª¥¨© ­}~x} ª}z¯ }¯¦¥ª}z©~°zy ª¥ }v¬z v¤ z{{zxª ¥¤ ª}z vy¥¦ª~¥¤ ¥{ x¢¥«y 

x¥£¦«ª~¤|A ª}z¯ {¥«¤y x¥¤{¢~xª~¤| ¨z©«¢ª© ~¤ ª}z {vxª¥¨© ª}vª ­z¨z ¥{ ©~|¤~{~xv¤xzC i}z idZ {¨v£z­¥¨¡ 

yz©x¨~wz© }¥­ v {~¨£Ċ© x¥¤ªz®ª ~¤{¢«z¤xz© ª}z ~£¦¢z£z¤ªvª~¥¤ v¤y vy¥¦ª~¥¤ ¥{ ~¤¤¥¬vª~¥¤©C ^ª yz©x¨~wz© v¤ 

¥¨|v¤~°vª~¥¤B¢z¬z¢ ª}z¥¨¯ ª}vª z®¦¢v~¤© ª}z vy¥¦ª~¥¤ ¦¨¥xz©© w¯ £zv¤© ¥{ ª}¨zz y~{{z¨z¤ª z¢z£z¤ª© ¥{ ª}z 

{~¨£C i}z©z ª}¨zz x¥¤xz¦ª© ~¤x¢«yzP ªzx}¤¥¢¥|~xv¢A ¥¨|v¤~°vª~¥¤v¢ v¤y z¤¬~¨¥¤£z¤ªv¢C ^¤ ª«¨¤A ª}z©z ª}¨zz 

x¥¤ªz®ª© ~¤{¢«z¤xz ªzx}¤¥¢¥|~xv¢ ~¤¤¥¬vª~¥¤ =Wv¡z¨ GEFG>C  

 

ivw¢z G y~©¦¢v¯© v¤ ¥¬z¨¬~z­ ¥{ ª}z idZ ¬v¨~vw¢z© ¨z©¦zxª~¬z ¨z©zv¨x}z¨© {¥«¤y ª¥ }v¬z v ©~|¤~{~xv¤ª 

~£¦vxª ¥¤ ª}z vy¥¦ª~¥¤ ¥{ x¢¥«y x¥£¦«ª~¤| {¥¨ ©~¤|¢z {~¨£©C i}z©z x¥¤ª¨vy~xª~¥¤© ~¤y~xvªz ª}vª ª}z¨z ~© ¤¥ 

x¥¤©z¤©«© ¥¤ ª}z {vxª¥¨© ª}vª v¨z ¥{ ~¤{¢«z¤xz ¥¤ ª}z x¢¥«y vy¥¦ª~¥¤ yzªz¨£~¤v¤ª© {¥¨ ©~¤|¢z {~¨£©C ^ª y¥z©A 

}¥­z¬z¨A ~¤y~xvªz ª}z ¨z¢z¬v¤xz ¥{ ª}z idZ {¨v£z­¥¨¡ ~¤ yzªz¨£~¤~¤| vy¥¦ª~¥¤ {vxª¥¨©C  
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Table 2: Cloud adoption factors , based on TOE framework , that found support in different studies  

ev¦z¨ i}z¥¨¯ «©zy {¥¨ 

¦¨¥¦¥©~ª~¥¤ 

[vxª¥¨© ª}vª {¥«¤y ©«¦¦¥¨ª Z{{zxª 

=V¢©}v£v~¢v zª v¢C GEFH> izx}¤¥¢¥|¯ gz¢vª~¬z vy¬v¤ªv|z @ 

j¤xz¨ªv~¤ª¯ B 

\z¥B̈ z©ª¨~xª~¥¤ B 

X¥£¦vª~w~¢~ª¯  @ 

X¥£¦¢z®~ª¯ B 

i¨~v¢vw~¢~ª¯ @ 

d¨|v¤~°vª~¥¤ h~°z B 

i¥¦ £v¤v|z£z¤ª ©«¦¦¥¨ª @ 

^¤¤¥¬vª~¬z¤z©© @ 

e¨~¥¨ ^i z®¦z¨~z¤xz @ 

Z¤¬~¨¥¤£z¤ª bv¨¡zª ©x¥¦z Xvªz|¥¨~xv¢ 

h«¦¦¢~z¨ x¥£¦«ª~¤| ©«¦¦¥¨ª @ 

^¤y«©ª¨¯ Xvªz|¥¨~xv¢ 

=]©« v¤y a~¤ GEFK> izx}¤¥¢¥|¯ gz¢vª~¬z vy¬v¤ªv|z @ 

dw©z¨¬vw~¢~ª¯ @ 

hzx«¨~ª¯ @ 

d¨|v¤~°vª~¥¤ [~¤v¤x~v¢ x¥©ª© @ 

hvª~©{vxª~¥¤ ­~ª} z®~©ª~¤| ~¤{¥¨£vª~¥¤ ©¯©ªz£ B 

Z¤¬~¨¥¤£z¤ª X¥£¦zª~ª~¥¤ ~¤ªz¤©~ª¯ @ 

=a¥­ zª v¢C GEFF> izx}¤¥¢¥|¯ gz¢vª~¬z vy¬v¤ªv|z @ 

d¨|v¤~°vª~¥¤ i¥¦ £v¤v|z£z¤ª ©«¦¦¥¨ª @ 

[~¨£ ©~°z @ 

Z¤¬~¨¥¤£z¤ª X¥£¦zª~ª~¬z ¦¨z©©«¨z @ 

i¨vy~¤| ¦v¨ª¤z¨ ¦¥­z¨ @ 

=b¥¨|v¤ v¤y X¥¤w¥¯ 

GEFH> 

izx}¤¥¢¥|¯ gz¢vª~¬z vy¬v¤ªv|z @ 

X¥£¦vª~w~¢~ª¯ @ 

X¥£¦¢z®~ª¯ B 

i¨~vw~¢~ª¯ @ 

d¨|v¤~°vª~¥¤ ^¤x¨zv©zy X¥¢¢vw¥¨vª~¥¤ @ 

^¤x¨zv©zy ª¨vxzvw~¢~ª¯ v¤y v«y~ªvw~¢~ª¯ @ 

X¥¤¬~¤x~¤| ^i £v¤v|z¨© @ 

Z¤¬~¨¥¤£z¤ªv¢ hzx«¨~ª¯ v¤y az|v¢ ^©©«z© B 

ez¨xz¦ª~¥¤ ¥{ ª}z ªz¨£ x¢¥«y B 

=d¢~¬z~¨v zª v¢C GEFI> izx}¤¥¢¥|¯ X¥©ª ©v¬~¤|© @ 

gz¢vª~¬z vy¬v¤ªv|z @ 

X¥£¦¢z®~ª¯ B 

izx}¤¥¢¥|¯ ¨zvy~¤z©© @ 

d¨|v¤~°vª~¥¤ i¥¦ £v¤v|z£z¤ª ©«¦¦¥¨ª @ 

[~¨£ h~°z @ 

 

V¤¥ª}z¨ ¨z¢z¬v¤ª x¥¤ª¨~w«ª~¥¤ ª¥ ª}z ©x~z¤ª~{~x w¥y¯ ¥¤ x¢¥«y vy¥¦ª~¥¤A ­}~x} ~yz¤ª~{~z© ª}z £v~¤ 

{vxª¥¨© v{{zxª~¤| ª}z y~{{«©~¥¤ ¥{ x¢¥«y x¥£¦«ª~¤| {¨¥£ v y~{{z¨z¤ª ¦z¨©¦zxª~¬z ª}v¤ ª}z idZ {¨v£z­¥¨¡A 

}v© wzz¤ yz¢~¬z¨zy w¯ i©v~ v¤y ]«¤| =GEFI>C i}z¯ {¥«¤y ª}vª ©z¨¬~xz §«v¢~ª¯A ~¤{¨v©ª¨«xª«¨z £vª«¨~ª¯A 

¦¨~xzA ªzx}¤¥¢¥|¯ £vª«¨~ª¯ ¦z¨xz~¬zy ¨~©¡ v¤y zx¥¤¥£~x ©~ª«vª~¥¤ v¨z ¨z¢z¬v¤ª x¢¥«y vy¥¦ª~¥¤ 

yzªz¨£~¤v¤ª© ~¤ v ̈ z©¦zxª~¬z yz©xz¤y~¤| ¥¨yz¨ =i©v~ v¤y ]«¤| GEFI>C ivw¢z H y~©¦¢v¯© ª}z ¨z¢vª~¬z 
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~£¦¥¨ªv¤xz ¥{ ª}z {vxª¥¨© ª}z¯ {¥«¤y ª¥ wz ©~|¤~{~xv¤ª¢¯ ~¤{¢«z¤x~¤| x¥¤©«£z¨©Ċ ­~¢¢~¤|¤z©© ª¥ vy¥¦ª v 

x¢¥«y x¥£¦«ª~¤| ©¥¢«ª~¥¤C   

 
Table 3: Factors influencing consumers' willingness to adopt cloud computing. Adapted from: (Tsai and Hung 
2014)  

[vxª¥¨ gz¢vª~¬z ~£¦¥¨ªv¤xz 

hz¨¬~xz §«v¢~ª¯ ECFLJJLE 

^¤{¨v©ª¨«xª«¨z £vª«¨~ª¯ ECFILFGH 

e¨~xz ECFIJKFH 

izx}¤¥¢¥|¯ £vª«¨~ª¯ ECFIJEEJ 

ez¨xz~¬zy ¨~©¡ ECEMENJG 

Zx¥¤¥£~x ©~ª«vª~¥¤ ECEHHJLH 

 

av©ª¢¯A £¥¨z ¨zxz¤ª ¨z©zv¨x} }v© wzz¤ x¥¤y«xªzy w¯ =X}v¤|x}~ª v¤y X}«x}«z¤ GEFM>A ­}~x} 

©¦zx~{~xv¢¢¯ ¨z©zv¨x}z© }¥­ ª}z ¦z¨xz¦ª~¥¤ ¥¤ x¢¥«y x¥£¦«ª~¤| w¯ ª}z x«©ª¥£z¨A ~¤{¢«z¤xz© ª}z vy¥¦ª~¥¤ 

¦¨¥xz©©C i}~© }v© z©¦zx~v¢¢¯ wzz¤ y¥¤z ~¤ ª}z ¢~|}ª ¥{ ¢v||v¨y© ­}~x} v¨z ¨z¢«xªv¤ª ª¥ vy¥¦ª x¢¥«yA ­}z¨zv© 

~ª© wz¤z{~ª© }v¬z wzx¥£z v¦¦v¨z¤ª ~¤ £v¤¯ xv©z©C i}z¯ ~yz¤ª~{~zy ª}vªP ¦z¨xz~¬zy «©z{«¢¤z©©A ¦z¨xz~¬zy 

zv©z ¥{ «©zA ¦z¨xz~¬zy ©zx«¨~ª¯ v¤y ¦z¨xz~¬zy x¥©ª ¥{ «©v|zA v¢¢ }vy v ©~|¤~{~xv¤ª z{{zxª ¥¤ x«©ª¥£z¨© 

­~¢¢~¤|¤z©© ª¥ vy¥¦ª v x¢¥«y x¥£¦«ª~¤| ©¥¢«ª~¥¤ =X}v¤|x}~ª v¤y X}«x}«z¤ GEFM>C [¥¨ zy|z x¥£¦«ª~¤| ª}z 

vy¥¦ª~¥¤ wz}v¬~¥¨ ¥{ ¢v||v¨y© ~© }¥­z¬z¨ ¤¥ª =¯zª> ¨z¢z¬v¤ªA v© ~ª ~© ©ª~¢¢ ~¤ ~¤~ª~v¢ ©ªv|z© ¥{ ~ª© y~{{«©~¥¤C 

3.1.3  Edge computing  

i}~© ©zxª~¥¤ ~© yzy~xvªzy ª¥­v¨y© |zªª~¤| v¤ ~¤Byz¦ª} «¤yz¨©ªv¤y~¤| ¥{ ª}~© ª}z©~©Ċ £v~¤ ª¥¦~xA ª}vª 

~©A zy|z x¥£¦«ª~¤|C \zªª~¤| v¤ ~¤Byz¦ª} «¤yz¨©ªv¤y~¤| vw¥«ª zy|z x¥£¦«ª~¤| ~© z©¦zx~v¢¢¯ ¨z¢z¬v¤ª {¥¨ 

ª}z x¥¤ªz®ª«v¢~°vª~¥¤ ¥{ |z¤z¨~x w«©~¤z©© £¥yz¢ ¬v¨~vw¢z© ª¥­v¨y© ª}z zy|z x¥£¦«ª~¤| y¥£v~¤C Wz{¥¨z 

yzz¦By~¬~¤| ~¤ª¥ ª}z zy|z x¥£¦«ª~¤| x¥¤xz¦ªA ©zxª~¥¤ HCFCHCF {¥¨£«¢vªz© v ­¥¨¡~¤| yz{~¤~ª~¥¤ {¥¨ zy|z 

x¥£¦«ª~¤|C i}z¤A ~¤ ¥¨yz¨ ª¥ v¢¢¥­ {¥¨ ©ª¨«xª«¨zy x¥£¦v¨~©¥¤ ¥{ zy|z x¥£¦«ª~¤| ­~ª} x¢¥«y x¥£¦«ª~¤|A 

ª}z x}v¨vxªz¨~©ª~x© ¥{ zy|z x¥£¦«ª~¤| v¨z y¨v{ªzy ~¤ ©zxª~¥¤ HCFCHCGC ]z¨zv{ªz¨A ~¤ ©zxª~¥¤ HCFCHCHA v £¥¨z 

~¤Byz¦ª} «¤yz¨©ªv¤y~¤| vw¥«ª ª}z zy|z x¥£¦«ª~¤| ~¤{¨v©ª¨«xª«¨z v¤y ¦¨¥xz©© {¢¥­ y~v|¨v£ ~© «¤{¥¢yzyC 

hzxª~¥¤ HCFCHCI «¤x¥¬z¨© v ¤z­ x¥¤xz¦ª xv¢¢zyP ©z¨¬z¨¢z©© x¥£¦«ª~¤|C i}~© x¥¤xz¦ª £v¯ ¦¨¥¬~yz vyy~ª~¥¤v¢ 

wz¤z{~ª© ª¥ ª}z zy|z ¦v¨vy~|£ v¤y ~© ª}z¨z{¥¨z ¨z¢z¬v¤ª ª¥ «¤x¥¬z¨C av©ª¢¯A ª}z £v~¤ ªzx}¤~xv¢ =©zxª~¥¤ 

HCFCHCJ> v¤y w«©~¤z©© x}v¢¢z¤|z© =©zxª~¥¤ HCFCHCK> v¨z z¤«£z¨vªzyC i}~© ~© ¨z¢z¬v¤ª ~¤ ¥¨yz¨ ª¥ «¤x¥¬z¨ 

x¥£¦¢z®~ª~z© ª}vª £v¯ v¨~©z ­~ª} zy|z ¨¥¢¢B¥«ª ~¤ y~©ª~¤xª ^¥i v¦¦¢~xvª~¥¤ v¨zv©C  

3.1.3.1  A definition  

l}z¨zv© yz{~¤~ª~¥¤© ¥¤ ¦¨z¬~¥«© x¥¤xz¦ª© ©«x} v© ^¥i v¤y x¢¥«y x¥£¦«ª~¤| }v¬z v¢¨zvy¯ wzz¤ 

­~yz¢¯ y~©x«©©zy ~¤ ¢~ªz¨vª«¨zA ¥¤ ª}z yz{~¤~ª~¥¤ ¥{ zy|z x¥£¦«ª~¤| ª}z¨z ~© v£w~|«~ª¯C gz©zv¨x}z¨© }v¬z 

¦¨¥¦¥©zy £«¢ª~¦¢z yz{~¤~ª~¥¤©A ©¥£zª~£z© v¢~|¤zy v¤y ©¥£zª~£z© x¥¤{¢~xª~¤|C bv¤¯ ¥ª}z¨ ¦v¦z¨© y¥ ¤¥ª 

z¬z¤ £z¤ª~¥¤ v ©¦zx~{~x yz{~¤~ª~¥¤ ¥{ zy|z x¥£¦«ª~¤|C ^¤ ¥¨yz¨ ª¥ x¢zv¨ ª}z {¥|A ª}~© ©zxª~¥¤ ~© yzy~xvªzy 

ª¥ ~yz¤ª~{¯~¤| yz{~¤~ª~¥¤© v¤y {¥¨£«¢vª~¤| v ¦¨¥¦z¨ ­¥¨¡~¤| yz{~¤~ª~¥¤ {¥¨ ª}~© ¨z©zv¨x}C   

 

i}z x¥¤xz¦ª ­}z¨z ª}z «ª~¢~ª¯ x¥£¦«ª~¤| ©z¨¬~xz ~© w¨¥«|}ª ª¥­v¨y© ª}z zy|z yz¬~xz© =~¤©ªzvy ¥{ ª}z 

xz¤ª¨v¢~°zy x¢¥«y ~¤{¨v©ª¨«xª«¨z>A }v© wzz¤ ¨z{z¨¨zy ª¥ w¯ y~{{z¨z¤ª ¤v£z©C gz©zv¨x}z¨© v¤y ~¤y«©ª¨¯ 

¦¨vxª~ª~¥¤z¨© £z¤ª~¥¤ ª}z ªz¨£© ¥{ {¥| x¥£¦«ª~¤|A b¥w~¢z Zy|z X¥£¦«ª~¤| =bZX>A x¢¥«y¢zª© ¥¨ zy|z 

x¥£¦«ª~¤| ­}z¤ ¨z{z¨¨~¤| ª¥ ª}z yzxz¤ª¨v¢~°zy x¥£¦«ª~¤| ¦v¨vy~|£ ª}vª xv¤ z~ª}z¨ ©«¦¦¢z£z¤ª ¥¨ ¨z¦¢vxz 

ª}z x«¨¨z¤ª x¢¥«y ~¤{¨v©ª¨«xª«¨z =b~x}vz¢v zª v¢C GEFL>C l}z¨zv© ª}z¨z ~© v x¥¤©z¤©«© vw¥«ª ª}z ©z¨¬~xz 

ª¯¦z© ª}z v{¥¨z£z¤ª~¥¤zy x¥£¦«ª~¤| ¦v¨vy~|£© ­~¢¢ ¥{{z¨ =~CzC hvv©A evvhA v¤y ^vvh ą ©~£~¢v¨ ª¥ x¢¥«y 

x¥£¦«ª~¤|>A ª}z¨z ~© ¤¥ x¥¤©z¤©«© vw¥«ª ª}z yz{~¤~ª~¥¤© ¥{ ª}z©z x¥¤xz¦ª©C i}z ¦v¦z¨ ¥{ V~ zª v¢C =GEFM> 

©ªvªz© ª}vª ª}z¨z v¨z ª¯¦~xv¢¢¯ ª}¨zz ª¯¦z© ¥{ zy|z x¥£¦«ª~¤| ©¥¢«ª~¥¤©A ¤v£z¢¯P {¥| x¥£¦«ª~¤|A £¥w~¢z 

zy|z x¥£¦«ª~¤| =bZX> v¤y x¢¥«y¢zªC i}~© ~¤ ª}z¤ ~£¦¢~z© ª}vª zy|z x¥£¦«ª~¤| ~© ª}z ¥¬z¨v¨x}~¤| ªz¨£ {¥¨ 

ª}z {¥|A bZXA v¤y x¢¥«y¢zªC V¢©¥A ª}z¯ ©ªvªz ª}vª x¢¥«y¢zª ¨z{z¨© ª¥ v £¥w~¢~ª¯Bz¤}v¤xzy ©£v¢¢B©xv¢z x¢¥«y 

yvªv xz¤ªz¨ ­}~x} ~© x¢¥©z¢¯ ¢¥xvªzy ª¥ ª}z ^¤ªz¨¤zª<© zy|zC V x¢¥«y¢zª ª}z¤ ~© v ¨z©¥«¨xzB̈ ~x}A ª¨«©ªzy 
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x¥£¦«ªz¨ =¥¨ x¥£¦«ªz¨ x¢«©ªz¨> ª}vª xv¤ wz «©zy w¯ ¤zv¨w¯ £¥w~¢z yz¬~xz©C i}z £v~¤ v~£ ¥{ x¢¥«y¢zª© ~© 

ª¥ ©«¦¦¥¨ª ¦¥­z¨{«¢ x¥£¦«ª~¤| ª¥ £¥w~¢z yz¬~xz©C [¥¨ bZX ª}z¯ ©ªvªz ª}vª ~ª ¨z{z¨© ª¥ v ¦¢vª{¥¨£ ª}vª ~© v 

¡z¯ z¤vw¢z¨ {¥¨ ^¥i v¤y ¦¨¥¬~yz© v¤ ^i ©z¨¬~xz z¤¬~¨¥¤£z¤ª v¤y ©~£~¢v¨ xv¦vw~¢~ª~z© v© x¢¥«y x¥£¦«ª~¤|A w¯ 

¦¨¥¬~y~¤| x¥£¦«ª~¤| ¦¥­z¨ x¢¥©z ª¥ ª}z zy|z ¥{ ª}z ¤zª­¥¨¡C i}z©z x¥£¦«ª~¤| xv¦vw~¢~ª~z© xv¤ wz 

vxxz©©zy ­~ª}~¤ ª}z gVcC av©ª¢¯A ª}z¯ ©ªvªz ª}vª {¥| x¥£¦«ª~¤| yz¢~¬z¨© ª}z ©v£z ©z¨¬~xz v© zy|z 

x¥£¦«ª~¤|A w«ª y~{{z¨© v© ª}z zy|z v¨x}~ªzxª«¨z ¦¢vxz© ©z¨¬z¨©A v¦¦¢~xvª~¥¤© v¤y x¢¥«y© vª ª}z zy|z =­~ª} 

z®x¢«©~¥¤ ¥{ ª}z x¢¥«y>A ­}z¨zv© ª}z {¥|  ¥~¤ª¢¯ ­¥¨¡© ­~ª} ª}z x¢¥«y  =V~ zª v¢C GEFM>C i}z ¦v¦z¨ ¥{ 

kv¨|}z©z zª v¢C =GEFK> }¥­z¬z¨ ©ªvªz© ª}vª zy|z x¥£¦«ª~¤| ~© v¢©¥ ¡¤¥­¤ v© {¥| x¥£¦«ª~¤| ¥¨ x¢¥«y 

x¥£¦«ª~¤|A £zv¤~¤| ª}vª ª}z ª}¨zz yz{~¤~ª~¥¤© ¨z{z¨ ª¥ ª}z ©v£z x¥¤xz¦ªC i}z w¥¥¡ ¥{  Xv¥A f«v¤A v¤y 

lz~©¥¤| =GEFM> ¦v¨ª¢¯ x¥¤{~¨£© ª}~©A w¯ ©ªvª~¤| ª}vª zy|z x¥£¦«ª~¤| v¤y {¥| x¥£¦«ª~¤| v¨z v¢£¥©ª 

~¤ªz¨x}v¤|zvw¢zC i}z¯A }¥­z¬z¨A z£¦}v©~°z ª}vª zy|z x¥£¦«ª~¤| ~© {¥x«©zy £¥¨z ¥¤ ª}z i}~¤|© ©~yz ¥{ 

ª}z ^¥i v¤y {¥| x¥£¦«ª~¤| ~© £¥¨z {¥x«©zy ¥¤ ª}z ~¤{¨v©ª¨«xª«¨z ©~yzC ]¥­z¬z¨A ­}z¤ ¢¥¥¡~¤| vª ª}z c^hi 

{¥¨£v¢ yz{~¤~ª~¥¤ {¥¨ {¥| x¥£¦«ª~¤|A ª}z©z ©ªvªz£z¤ª© v¨z x¥£¦¢zªz¢¯ x¥¤ª¨vy~xªzyC ^¤ ª}z c^hiĊ© ¬~z­A {¥| 

x¥£¦«ª~¤| ~© ¥{ªz¤ z¨¨¥¤z¥«©¢¯ xv¢¢zy zy|z x¥£¦«ª~¤|C i}z¯ ©ªvªz ª}vª zy|z x¥£¦«ª~¤| y~{{z¨© {¨¥£ {¥| 

x¥£¦«ª~¤| v© ~ª z®x¢«yz© ª}z x¢¥«yC ^¤ x¥¤ª¨vy~xª~¥¤A ~¤ ª}z~¨ ¬~z­A {¥| x¥£¦«ª~¤| ¨z{z¨© ª¥ ª}z }~z¨v¨x}~xv¢ 

~¤{¨v©ª¨«xª«¨zA ­}z¨z ª}z {¥| ¢v¯z¨ ­¥¨¡© ª¥|zª}z¨ ­~ª} ª}z x¢¥«y ¢v¯z¨ =b~x}vz¢v zª v¢C GEFL>C  

 

[¥¢¢¥­~¤| {¨¥£ ª}z £«¢ª~¦¢z ¦z¨©¦zxª~¬z© vxvyz£~x© ¦¨¥¬~yz ¥¤ yz{~¤~ª~¥¤© ¥{ zy|z x¥£¦«ª~¤|A 

x¢¥«y¢zªA bZXA v¤y {¥| x¥£¦«ª~¤|A ivw¢z I v~£© ª¥ ¦¨¥¬~yz v¤ ¥¬z¨¬~z­ ¥{ ª}z }~|}¢¯ x~ªzy yz{~¤~ª~¥¤© 

v£¥¤| ª}z£C  
 

Table 4: List of definitions for cloudlet, fog, MEC and edge computing in highly cited papers  

i¯¦z V«ª}¥¨ Yz{~¤~ª~¥¤ 

X¢¥«y¢zª =hvª¯v¤v¨v¯v¤

v¤ zª v¢C GEENC 

¦¦ FM> 

ćX¢¥«y¢zª xv¤ wz yz{~¤zy v© v ª¨«©ªzy x¢«©ªz¨ ¥{ x¥£¦«ªz¨©A ­z¢¢ x¥¤¤zxªzy 

ª¥ ª}z ^¤ªz¨¤zªA ­~ª} ¨z©¥«¨xz© v¬v~¢vw¢z ª¥ «©z {¥¨ ¤zv¨w¯ £¥w~¢z yz¬~xz©CĈ  

[¥| =W¥¤¥£~ zª v¢C 

GEFGC ¦¦ FH> 

  

ć[¥| X¥£¦«ª~¤| ~© v }~|}¢¯ ¬~¨ª«v¢~°zy ¦¢vª{¥¨£ ª}vª ¦¨¥¬~yz© x¥£¦«ªzA 

©ª¥¨v|zA v¤y ¤zª­¥¨¡~¤| ©z¨¬~xz© wzª­zz¤ z¤y yz¬~xz© v¤y ª¨vy~ª~¥¤v¢ 

X¢¥«y X¥£¦«ª~¤| Yvªv Xz¤ªz¨©A ª¯¦~xv¢¢¯A w«ª ¤¥ª z®x¢«©~¬z¢¯ ¢¥xvªzy vª ª}z 

zy|z ¥{ ¤zª­¥¨¡Ĉ 

[¥|  =kv§«z¨¥ v¤y 

g¥yz¨¥Bbz¨~¤¥ 

GEFIC ¦¦ HE> 

ć[¥| x¥£¦«ª~¤| ~© v ©xz¤v¨~¥ ­}z¨z v }«|z ¤«£wz¨ ¥{ }zªz¨¥|z¤z¥«© 

=­~¨z¢z©© v¤y ©¥£zª~£z© v«ª¥¤¥£¥«©> «w~§«~ª¥«© v¤y yzxz¤ª¨v¢~°zy 

yz¬~xz© x¥££«¤~xvªz v¤y ¦¥ªz¤ª~v¢¢¯ x¥¥¦z¨vªz v£¥¤| ª}z£ v¤y ­~ª} ª}z 

¤zª­¥¨¡ ª¥ ¦z¨{¥¨£ ©ª¥¨v|z v¤y ¦¨¥xz©©~¤| ªv©¡© ­~ª}¥«ª ª}z ~¤ªz¨¬z¤ª~¥¤ 

¥{ ª}~¨y ¦v¨ª~z©C i}z©z ªv©¡© xv¤ wz {¥¨ ©«¦¦¥¨ª~¤| wv©~x ¤zª­¥¨¡ {«¤xª~¥¤© 

¥¨ ¤z­ ©z¨¬~xz© v¤y v¦¦¢~xvª~¥¤© ª}vª ¨«¤ ~¤ v ©v¤yw¥®zy z¤¬~¨¥¤£z¤ªC 

j©z¨© ¢zv©~¤| ¦v¨ª ¥{ ª}z~¨ yz¬~xz© ª¥ }¥©ª ª}z©z ©z¨¬~xz© |zª ~¤xz¤ª~¬z© {¥¨ 

y¥~¤| ©¥CĈ 

bZX =Zih^ GEFIC 

¦¦ FM> 

ćv }~|}¢¯ y~©ª¨~w«ªzy x¥£¦«ª~¤| z¤¬~¨¥¤£z¤ª ª}vª xv¤ wz «©zy ª¥ yz¦¢¥¯ 

v¦¦¢~xvª~¥¤© v¤y ©z¨¬~xz© v© ­z¢¢ v© ª¥ ©ª¥¨z v¤y ¦¨¥xz©© x¥¤ªz¤ª ~¤ x¢¥©z 

¦¨¥®~£~ª¯ ª¥ £¥w~¢z «©z¨©CĈ 

bZX =]« zª v¢C 

GEFJC ¦¦ K> 

ćb¥w~¢z Zy|z X¥£¦«ª~¤| ¥{{z¨© v¤ ^i ©z¨¬~xz z¤¬~¨¥¤£z¤ª vª v ¢¥xvª~¥¤ 

x¥¤©~yz¨zy ª¥ wz v ¢«x¨vª~¬z ¦¥~¤ª ~¤ ª}z £¥w~¢z ¤zª­¥¨¡O ª}z gvy~¥ Vxxz©© 

czª­¥¨¡ =gVc> zy|zC X}v¨vxªz¨~°zy w¯ ¦¨¥®~£~ª¯A ¢¥­ ¢vªz¤x¯ v¤y }~|} 

wv¤y­~yª}A ª}~© z¤¬~¨¥¤£z¤ª ­~¢¢ ¥{{z¨ ¢¥xv¢~°zy x¢¥«y x¥£¦«ª~¤| 

xv¦vw~¢~ª~z© v© ­z¢¢ v© z®¦¥©«¨z ª¥ ¨zv¢Bª~£z ¨vy~¥ ¤zª­¥¨¡ v¤y x¥¤ªz®ª 

~¤{¥¨£vª~¥¤C ć  

Zy|z =h}~ zª v¢C 

GEFKC ¦¦ KHM> 

ćZy|z x¥£¦«ª~¤| ¨z{z¨© ª¥ ª}z z¤vw¢~¤| ªzx}¤¥¢¥|~z© v¢¢¥­~¤| x¥£¦«ªvª~¥¤ 

ª¥ wz ¦z¨{¥¨£zy vª ª}z zy|z ¥{ ª}z ¤zª­¥¨¡A ¥¤ y¥­¤©ª¨zv£ yvªv ¥¤ wz}v¢{ 

¥{ x¢¥«y ©z¨¬~xz© v¤y ¥¤ «¦©ª¨zv£ yvªv ¥¤ wz}v¢{ ¥{ ^¥i ©z¨¬~xz©Ĉ 
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[¥| =b~x}vz¢v zª 

v¢C GEFLC ¦¦ 

G> 

ć[¥| x¥£¦«ª~¤| ~© v }¥¨~°¥¤ªv¢A ¦}¯©~xv¢ ¥¨ ¬~¨ª«v¢ ¨z©¥«¨xz ¦v¨vy~|£ ª}vª 

¨z©~yz© wzª­zz¤ ©£v¨ª z¤y Byz¬~xz© v¤y ª¨vy~ª~¥¤v¢ x¢¥«y ¥¨ yvªv xz¤ªz¨©C 

i}~© ¦v¨vy~|£ ©«¦¦¥¨ª© ¬z¨ª~xv¢¢¯B~©¥¢vªzyA ¢vªz¤x¯ ©z¤©~ª~¬z v¦¦¢~xvª~¥¤© 

w¯ ¦¨¥¬~y~¤| «w~§«~ª¥«©A ©xv¢vw¢zA ¢v¯z¨zyA {zyz¨vªzyA v¤y y~©ª¨~w«ªzy 

x¥£¦«ª~¤|A ©ª¥¨v|z A v¤y ¤zª­¥¨¡ x¥¤¤zxª~¬~ª¯Ĉ 

Zy|z =hvª¯v¤v¨v¯v¤

v¤ GEFLC ¦¦ 

HE> 

ćZy|z x¥£¦«ª~¤| ~© v ¤z­ ¦v¨vy~|£ ~¤ ­}~x} ©«w©ªv¤ª~v¢ x¥£¦«ª~¤| v¤y 

©ª¥¨v|z ¨z©¥«¨xz© ą ¬v¨~¥«©¢¯ ¨z{z¨¨zy ª¥ v© x¢¥«y¢zª©A £~x¨¥ yvªvxz¤ªz¨©A 

¥¨ {¥| ¤¥yz© ą v¨z ¦¢vxzy vª ª}z ^¤ªz¨¤zªĊ© zy|z ~¤ x¢¥©z ¦¨¥®~£~ª¯ ª¥ £¥w~¢z 

yz¬~xz© ¥¨ ©z¤©¥¨©Ĉ 

Zy|z =n« zª v¢C 

GEFMC ¦¦ 

KNEF> 

ćZy|z x¥£¦«ª~¤| z¤x¥£¦v©©z© yvªv x¥£¦«ª~¤| v¤y ©ª¥¨v|z ª}vª ~© wz~¤| 

¦z¨{¥¨£zy vª ª}z ¤zª­¥¨¡ zy|zĈ 

Zy|z =b¥¨vw~ª¥ zª 

v¢C GEFMC ¦¦ 

F> 

ćZy|z x¥£¦«ª~¤| ¨z¦¨z©z¤ª© v ¤z­ ª¨z¤y ª¥ ~£¦¨¥¬z ª}z ¥¬z¨v¢¢ 

~¤{¨v©ª¨«xª«¨z z{{~x~z¤x¯ w¯ yz¢~¬z¨~¤| ¢¥­B¢vªz¤x¯A wv¤y­~yª}Bz{{~x~z¤ª v¤y 

¨z©~¢~z¤ª ©z¨¬~xz© ª¥ ^¥i «©z¨©C V¢ª}¥«|} ª}~© ¤z­ v¦¦¨¥vx} ~© ¤¥ª ~¤ªz¤yzy 

ª¥ ¨z¦¢vxz ª}z x¢¥«yBwv©zy ~¤{¨v©ª¨«xª«¨zA ~ª z®¦v¤y© ª}z x¢¥«y w¯ 

~¤x¨zv©~¤| x¥£¦«ª~¤| v¤y ©ª¥¨v|z ¨z©¥«¨xz© v¬v~¢vw¢z vª ª}z ¤zª­¥¨¡ 

zy|zCĈ  

Zy|z =d¦z¤[¥| 

GEFMC ¦¦ J> 

ćZy|z x¥£¦«ª~¤| ~© v x¥¤xz¦ª ª}vª ¦¢vxz© v¦¦¢~xvª~¥¤©A yvªv v¤y ¦¨¥xz©©~¤| 

vª ª}z ¢¥|~xv¢ z®ª¨z£z© ¥{ v ¤zª­¥¨¡ ¨vª}z¨ ª}v¤ xz¤ª¨v¢~°~¤| ª}z£C e¢vx~¤| 

yvªv v¤y yvªvB~¤ªz¤©~¬z v¦¦¢~xvª~¥¤ vª ª}z zy|z ¨zy«xz© ª}z ¬¥¢«£z v¤y 

y~©ªv¤xz yvªv £«©ª ª¨v¬z¢CĈ  

 

i}z¤A {¥¢¢¥­~¤| {¨¥£ ª}z yz{~¤~ª~¥¤© £z¤ª~¥¤zy ~¤ ivw¢z IA v© ­z¢¢ v© ª}z ¦v¦z¨© ¥{ =hvª¯v¤v¨v¯v¤v¤ 

zª v¢C GEEN>A =\«z¤ªz¨ GEFJ>A =V~ zª v¢C GEFM>A v¤y =n« zª v¢C GEFM>A ­}~x} ¦¨¥¬~yz z®ªz¤©~¬z y~©x«©©~¥¤© 

¥¤ yz{~¤~ª~¥¤© ¥{ x¢¥«y¢zªA {¥|A v¤y bZXA ivw¢z J ¦¨¥¬~yz© v¤ ¥¬z¨¬~z­ ¥{ ª}z £v~¤ x¥£¦¥¤z¤ª© ¥{ ª}z ª}¨zz 

x¥¤xz¦ª© v¤y }¥­ ª}z¯ y~{{z¨ v£¥¤| zvx} ¥ª}z¨C i}z {~¨©ª ª}~¤| ª}vª ­z ¥w©z¨¬zA ~© ª}vª ª}z X¢¥«y¢zªA [¥| 

v¤y bZX x¥¤xz¦ª ¥¨~|~¤ {¨¥£ y~{{z¨z¤ª ¯zv¨©A v¤y }v¬z wzz¤ {¥«¤yzy w¯ y~{{z¨z¤ª ¨z©zv¨x} |¨¥«¦©C 

bz£wz¨© ¥{ ª}z©z ¨z©zv¨x} |¨¥«¦© }¥­z¬z¨ v¢­v¯© ~¤x¢«yz £v ¥¨ ªzx} ¥¨ ªz¢zx¥£ {~¨£©C [«¨ª}z¨£¥¨z ª}z¨z 

~© v y~©ª~¤xª~¥¤ ~¤ £v~¤ w«©~¤z©© ~¤ªz¨z©ª©C l}z¨z x¢¥«y¢zª {¥x«©©z© £v~¤¢¯ ¥¤ v¦¦¢~xvª~¥¤© ª}vª v¨z wv©zy 

¥¤ £¥w~¢z x¥£¦«ª~¤|A {¥| ~© ªv¨|zªzy vª {vx~¢~ªvª~¤| ª}z ^¥iC [¥¨ bZX ª}z ©x¥¦z ~© ©}~{ªzy ª¥­v¨y© zy|zĊ© 

¨z¢z¬v¤xz {¥¨ ª}z J\ y¥£v~¤C V¢©¥ ¥¤ ª}z x}v¨vxªz¨~©ª~x© ¥{ v¦¦¢~xvª~¥¤ y¨~¬z¨©A x¢¥«y z®ªz¤©~¥¤A £zv¤© ¥{ 

vxxz©©A v¤y ¤zª­¥¨¡ x¨zvª~¥¤A ª}z ª}¨zz x¥¤xz¦ª© ©}¥­ x¥¤{¢~xª©C  

 
Table 5: Overview of diffe rences between  cloudlet, fog , and MEC 

 X¢¥«y¢zª [¥| X¥£¦«ª~¤| bZX 

[¥«¤y~¤| |¨¥«¦ gz©zv¨x} \¨¥«¦ Xv¨¤z|~z bz¢¢¥¤ 
j¤~¬z¨©~ª¯ ª¥|zª}z¨ ­~ª}A 
k¥yv{¥¤zA ]«v­z~A v¤y ^¤ªz¢C   

gz©zv¨x}z¨© {¨¥£ X~©x¥A 
ª¥|zª}z¨ ­~ª} Yz¢¢A ^¤ªz¢A 
VgbA b~x¨¥©¥{ªA v¤y 
e¨~¤xzª¥¤ j¤~¬z¨©~ª¯ 

i}z Z«¨¥¦zv¤ 
iz¢zx¥££«¤~xvª~¥¤© hªv¤yv¨y 
^¤©ª~ª«ªz =Zih^>A ©«¦¦¥¨ªzy w¯ ^WbA 
^¤ªz¢A ]«v­z~A c¥¡~vA v¤y 
k¥yv{¥¤z   

nzv¨ GEEN GEFG  GEFI  

bv~¤ w«©~¤z©© 
~¤ªz¨z©ª y¨~¬z¨© 

V¦¦¢~xvª~¥¤© ­}~x} v¨z wv©zy ¥¤ 
£¥w~¢z x¥£¦«ª~¤| =zC|C ¬~yz¥ 
v¤v¢¯ª~x© v¤y v©©~©ªv¤xz 
v¦¦¢~xvª~¥¤©> 

^¤ªz¨¤zª ¥{ i}~¤|© ; 
l~¨z¢z©© v¤y Vxª«vª¥¨ 
czª­¥¨¡© 

J\ ¨z§«~¨z£z¤ª© ~¤ ª}z ªz¢x¥ 
~¤y«©ª¨¯ v© ­z¢¢ v© ª}z ¤zzy {¥¨ ^i 
x¢¥«y ¦¨¥¬~yz¨© v¤y ªz¢x¥Ċ© ª¥ 
­¥¨¡ ª¥|zª}z¨C 

bv~¤ v¦¦¢~xvª~¥¤© 
y¨~¬z¨© 

Z¤vw¢~¤| £¥w~¢z v¦¦¢~xvª~¥¤© 
­}~x} v¨z ¢vªz¤x¯ ©z¤©~ª~¬z v© ­z¢¢ 
v© x¥£¦«ª~¤| ~¤ªz¤©~¬zC 

Z¤vw¢z }~|}B¦z¨{¥¨£v¤xzA 
©zx«¨z v¤y ~¤ªz¨¥¦z¨vw¢z 
£«¢ª~B¬z¤y¥¨ {¥| x¥£¦«ª~¤|B
wv©zy zx¥©¯©ªz£ 

Z¤vw¢z v¤ ¥¦z¤ gVc ­}~x} xv¤ 
}¥©ª v¦¦¢~xvª~¥¤© ¥{ ª}~¨y ¦v¨ª~z© 
v© ­z¢¢ v© ¥{{¢¥vy x¥£¦«ª~¤| 
¦¥­z¨ v¤y ©ª¥¨v|z vª ª}z zy|z ¥{ 
ª}z ¤zª­¥¨¡C  

Z®ªz¤y© x«¨¨z¤ª 
x¢¥«y 
~¤{¨v©ª¨«xª«¨z 

nz© nz© c¥ª ¤zxz©©v¨~¢¯ 

l~¢¢ wz £¥©ª¢¯ 
vxxz©©zy ­~¨z¢z©©¢¯ 

c¥ª ¤zxz©©v¨~¢¯ nz©  nz© 
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X¨zvªz© v¤ 
v¨x}~ªzxª«¨z 
{¨v£z­¥¨¡ 

c¥A x¢¥«y¢zª© v¨z xv¤ wz v¤ 
z¤vw¢z¨ ª}vª xv¤ wz «©zy ª¥ ¨zv¢~°z 
ª}z bZX ¥¨ [¥| x¥£¦«ª~¤| 
v¨x}~ªzxª«¨z 

nz© nz© 

 

l}z¨zv© ~ª }v© ¤¥­ wzx¥£z v¦¦v¨z¤ª ª}vª ª}z ª}¨zz v¨x}~ªzxª«¨z© y~{{z¨ v£¥¤| zvx} ¥ª}z¨A ª}z¯ v¢¢ 

©}v¨z ª}z ©v£z ¬~©~¥¤ ­}~x} ~© y¨~¬z¤ w¯ v¤ v¤ª~x~¦vªzy {«ª«¨z ­}z¨zO ̂¤x¨zv©~¤| v£¥«¤ª© ¥{ yvªv v¤y 

x¥£¦«ªvª~¥¤ ­~¢¢ ¤zzy ª¥ wz ¦¨¥xz©©zy v¤y ©ª¥¨zy y«z ª¥ ª}z ^¥iA ^¤ªz¨¤zª ¥{ Z¬z¨¯ª}~¤| =^¥Z> v¤y 

~¤x¨zv©~¤| ~¤ªz¨x¥¤¤zxªzy¤z©© ¥{ £¥w~¢z yz¬~xz© =\«z¤ªz¨ GEFJ>C ivw¢z J }v© x¢v¨~{~zy ª}z y~©ª~¤xª~¥¤ 

wzª­zz¤ x¢¥«y¢zªA {¥|A v¤y bZXA w«ª ª}z ¨z¢vª~¥¤ ­~ª} ª}z |z¤z¨v¢ ªz¨£ zy|z x¥£¦«ª~¤| }v© ¤¥ª wzz¤ 

y~©x«©©zy ¯zªC  

 

[¥¢¢¥­~¤| {¨¥£ ª}z y~©x«©©~¥¤ ~¤ ª}~© ©zxª~¥¤A v© ­z¢¢ v© ª}z z®ªz¤©~¬z y~©x«©©~¥¤ ¥{ V~ zª v¢C =GEFM>A 

zy|z x¥£¦«ª~¤| xv¤ wz ©zz¤ v© ª}z ¥¬z¨v¨x}~¤| ªz¨£ ­}~x} x¥¤ªv~¤© ª}z ª}¨zz zy|z x¥£¦«ª~¤| ©¥¢«ª~¥¤© 

{¥¨ ^¥iA ~CzCA x¢¥«y¢zªA {¥|A v¤y bZXC i}~© £zv¤© ª}vª ª}z |z¤z¨v¢ ªz¨£ zy|z x¥£¦«ª~¤| y¥z© ¤¥ª |~¬z v¤¯ 

¨z£v¨¡© vw¥«ª ª}z ©¦zx~{~x ~¤ªz¤ª~¥¤© ¥¨ ¦}¯©~xv¢ v¨x}~ªzxª«¨zA w«ª ¨vª}z¨ ~¢¢«©ª¨vªz© ª}z ¦}~¢¥©¥¦}¯ ¥{ ª}z 

ª}¨zz zy|z x¥£¦«ª~¤| ©¥¢«ª~¥¤©C e«ª £¥¨z ©~£¦¢¯A zy|z x¥£¦«ª~¤| ¨z{z¨© ª¥ ª}z yz¢~¬z¨¯ ¥{ x¢¥«y 

x¥£¦«ª~¤| xv¦vw~¢~ª~z©A x¢¥©z ª¥ ª}z ¤zª­¥¨¡Ċ© zy|zA ~¤ v yzxz¤ª¨v¢~°zy ~¤{¨v©ª¨«xª«¨zA ­~ª} x¢¥©z ¦¨¥®~£~ª¯ 

ª¥ ª}z «©z¨C l~ª} ª}~© ~¤ £~¤yA v ¤z­ ­¥¨¡~¤| yz{~¤~ª~¥¤ {¥¨ zy|z x¥£¦«ª~¤| ~© {¥¨£«¢vªzy v©P 
 

 v¤ v¦¦¨¥vx}A ­}~x} ~© v~£zy vª ©¥¢¬~¤| ª}z ~¤}z¨z¤ª ¦¨¥w¢z£© ¥{ x¢¥«y x¥£¦«ª~¤| ¨z|v¨y~¤| ^¥iA ©}~{ª~¤| 

ª}z x¥£¦«ª~¤| ¦¥­z¨ v­v¯ {¨¥£ ª}z xz¤ª¨v¢~°zy yvªv xz¤ªz¨© v¤y z¤¬~©~¥¤~¤| v yzxz¤ª¨v¢~°zy x¥£¦«ª~¤| 

~¤{¨v©ª¨«xª«¨zA ¥{{z¨~¤| ª}z ©v£z «ª~¢~ª¯ x¥£¦«ª~¤| ©z¨¬~xzA w«ª ­~ª} x¢¥©z ¦¨¥®~£~ª¯ ª¥ ª}z «©z¨ v¤y yvªv 

©¥«¨xzA ­}~x} xv¤ wz ¥¨|v¤~°zy ~¤ v X¢¥«y¢zªBA [¥| x¥£¦«ª~¤|B ¥¨ b¥w~¢z Zy|z X¥£¦«ª~¤| ^i ©¥¢«ª~¥¤C 

3.1.3.2  Key characteristics  

Wv©zy ¥¤ ª}z ­¥¨¡~¤| yz{~¤~ª~¥¤ ª}vª ­v© {¥¨£«¢vªzy ~¤ ª}z ¦¨z¬~¥«© ©zxª~¥¤A ª}z {¥¢¢¥­~¤| {¥«¨ ¡z¯ 

x}v¨vxªz¨~©ª~x© ¥{ zy|z x¥£¦«ª~¤| v¨z ~yz¤ª~{~zyO  

 

1.  Yzxz¤ª¨v¢~°zy ~¤{¨v©ª¨«xª«¨zO ̂ ¤ x¥¤ª¨v©ª ª¥ x¢¥«y x¥£¦«ª~¤|A ­}~x} ¨z¢~z© ¥¤ v xz¤ª¨v¢~°zy ^i 

~¤{¨v©ª¨«xª«¨zA zy|z x¥£¦«ª~¤| ~© x}v¨vxªz¨~°zy w¯ ~ª© yzxz¤ª¨v¢~°zy ~¤{¨v©ª¨«xª«¨zA ­}z¨z ª}z 

zy|z ¤¥yz© v¨z |z¥|¨v¦}~xv¢¢¯ y~©ª¨~w«ªzyC h~£«¢ªv¤z¥«©¢¯ ª}~© £zv¤©A ª}vª v ¢v¨|z ¤«£wz¨ ¥{ 

zy|z ¤¥yz© ­~¢¢ wz ¤zzyzy ª¥ yz¢~¬z¨ ª}z zy|z ¤zª­¥¨¡C   

2.  Xv¦vw~¢~ª~z© ~¤ x¢¥©z ¦¨¥®~£~ª¯ ª¥ ª}z «©z¨ v¤y yvªv ©¥«¨xzO gz¢vªzy ª¥ ª}z yzxz¤ª¨v¢~°zy 

~¤{¨v©ª¨«xª«¨zA ­~ª} zy|z x¥£¦«ª~¤|A yvªv ~© ¦¨¥xz©©zy ¤zv¨ ª}z zy|z =~CzC ­}z¨z ª}z ©z¤©¥¨© 

ª¨v¤©¢vªz ª}z ¨zv¢ ­¥¨¢y ª¥ ª}z y~|~ªv¢ ­¥¨¢y>C i}z zy|z yz¬~xz© ©~£«¢ªv¤z¥«©¢¯ v¨z ª}z «©z¨© ¥{ ª}z 

©¯©ªz£©A £zv¤~¤| ª}z x¥£¦«ª~¤| xv¦vw~¢~ª~z© v¨z wz~¤| w¨¥«|}ª ~¤ª¥ x¢¥©z ¦¨¥®~£~ª¯ ª¥ ª}z «©z¨C  

3.  jª~¢~ª¯ X¥£¦«ª~¤|O l}z¨zv© ª}z ~¤{¨v©ª¨«xª«¨z v¤y ¦}~¢¥©¥¦}¯ wz}~¤y zy|z x¥£¦«ª~¤| 

©~|¤~{~xv¤ª¢¯ y~{{z¨ {¨¥£ x¢¥«y x¥£¦«ª~¤|A ~¤ ~ª© x¥¨zA ~ª yz¢~¬z¨© ª}z ©v£z «ª~¢~ª¯ x¥£¦«ª~¤| ©z¨¬~xzC 

i}~© £zv¤© ª}vª ­~ª} zy|z x¥£¦«ª~¤|P hvvhA evvhA v¤y ^vvh v¨z yz¢~¬z¨zy v© v £zv©«¨zy ©z¨¬~xzA 

­~ª} ¨v¦~y z¢v©ª~x~ª¯A £¯ £zv¤© ¥{ ¨z©¥«¨xz ¦¥¥¢~¤|A ­}z¨z xv¦vw~¢~ª~z© xv¤ wz vxxz©©zy ª}¨¥«|} 

w¨¥vy ¤zª­¥¨¡ vxxz©© v¤y ¨z©¥«¨xz© v¨z v«ª¥£vª~xv¢¢¯ x¥¤ª¨¥¢¢zy v¤y £¥¤~ª¥¨zyA v¢¢¥­~¤| {¥¨ v 

¦vB̄v©B̄ ¥«B|¥ ©z¨¬~xzC   

4.  V~£zy vª ©¥¢¬~¤| ª}z ~¤}z¨z¤ª ¦¨¥w¢z£© ¥{ x¢¥«y x¥£¦«ª~¤| ¨z|v¨y~¤| ^¥iO i}z £v~¤ ~¤ªz¤ª~¥¤ 

¥{ zy|z x¥£¦«ª~¤| ª}z¤ ~© ª¥ ©¥¢¬z ª}z ¦¨¥w¢z£© ¥{ x¢¥«y x¥£¦«ª~¤| ¨z|v¨y~¤| ª}z ^¥iC l}z¨zv© 

©¥£z ¥{ ª}z wz¤z{~ª© =zC|C zx¥¤¥£~z© ¥{ ©xv¢z ¦¨z©©z© y¥­¤ ª}z £v¨|~¤v¢ x¥©ª ¥{ ©¯©ªz£ 

vy£~¤~©ª¨vª~¥¤> ­}~x} ­z¨z yz¢~¬z¨zy w¯ x¢¥«y x¥£¦«ª~¤| ­~¢¢ wz y~£~¤~©}zy w¯ ª}z yzxz¤ª¨v¢~°zy 

zy|z ~¤{¨v©ª¨«xª«¨zA ~ª v~£© ª¥ ©¥¢¬z ª}z ~¤}z¨z¤ª ¦¨¥w¢z£© ¥{ x¢¥«y x¥£¦«ª~¤| ¨z|v¨y~¤| ^¥iA 

­}~x} ¦¨z¬~¥«©¢¯ }~¤yz¨zy ©z¨¬~xz ¦¨¥¬~yz¨© ª¥ yz¢~¬z¨ ª}z yz©~¨zy f«v¢~ª¯ ¥{ hz¨¬~xzC   
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3.1.3.3  Explanation of the edge computing  infrastructure and process flow  

[~|«¨z K ¦¨¥¬~yz© v |¨v¦}~xv¢ ¨z¦¨z©z¤ªvª~¥¤ ¥{ }¥­ ª}z ¢v¯z¨zy v¨x}~ªzxª«¨z ¥{ zy|zBx¥£¦«ª~¤| 

wv©zy ^¥i v¦¦¢~xvª~¥¤© x¥«¢y ¢¥¥¡ ¢~¡zC Vª ª}z w¥ªª¥£ ¥{ ª}z ¦¯¨v£~yA ^¥i yz¬~xz© x¥¢¢zxª yvªv {¨¥£ ª}z ¨zv¢B

­¥¨¢y z¤¬~¨¥¤£z¤ªC d¤ ª}z©z yz¬~xz©A v© ª}z¯ }v¬z ¢~£~ªzy ¦¨¥xz©©~¤| ¦¥­z¨A ¥¤¢¯ ª}z ©~£¦¢z©ª v¤y £¥©ª 

x¨«x~v¢ yvªv ~© ¦¨¥xz©©zyC i}z £v ¥¨~ª¯ ¥{ ª}z yvªv ¦¨¥xz©©~¤| v¤y =©}¥¨ªBªz¨£> ©ª¥¨v|z ~© ¥{{¢¥vyzy 

ª¥­v¨y© ~¤ªz¢¢~|z¤ª |vªz­v¯ zy|z x¥£¦«ª~¤| ¢v¯z¨C ^¤ ª}~© ¢v¯z¨A ¨zv¢Bª~£z yvªv v¤v¢¯ª~x© ~© y¥¤z v¤y ¨zv¢B

ª~£z ¨z©¦¥¤©z© v¨z ¦¨¥¬~yzy wvx¡ ª¥ ª}z ^¥i yz¬~xz© ¨z§«~¨~¤| ¢¥­B¢vªz¤x¯C ^ª ~© ~£¦¥¨ªv¤ª ª¥ ¤¥ªz ª}vª ª}z 

¦}¯©~xv¢ ¦¨¥®~£~ª¯ wzª­zz¤ ª}z ^¥i yz¬~xz© ª¥­v¨y© ª}z zy|z x¥£¦«ª~¤| ©ªvª~¥¤© ~© ©£v¢¢C av©ª¢¯A ¥¤¢¯ ª}z 

}zv¬¯ v¤y ¢¥¤|Bªz¨£ ©ª¥¨v|z v¤y x¥£¦«ªvª~¥¤©A ­}~x} v¨z x¥¤y«xªzy ¥¤ v ¢v¨|z¨ ¢z¬z¢A v¨z ¥{{¢¥vyzy 

ª¥­v¨y© ª}z x¥¤¬z¤ª~¥¤v¢ x¢¥«y ©z¨¬z¨©A ­}~x} v¨z |z¥|¨v¦}~xv¢¢¯ y~©ªv¤ª {¨¥£ ª}z zy|z ¤zª­¥¨¡ =n« zª v¢C 

GEFM>C   

 

 
 
Figure 6: Layer architecture of edge computing -based IoT applications.  Adapted from: (Yu et al. 2018) . 

]v¬~¤| z®¦¢v~¤zy v ª¯¦~xv¢ v¨x}~ªzxª«¨z {¥¨ zy|zBx¥£¦«ª~¤| wv©zy ^¥i v¦¦¢~xvª~¥¤©A ~¤ [~|«¨z LA v 

|z¤z¨~x {¢¥­ y~v|¨v£ ~© ¦¨¥¬~yzy ~¤ ¥¨yz¨ ª¥ ~¢¢«©ª¨vªz }¥­ x¥£¦«ªvª~¥¤ ¥{{¢¥vy~¤| xv¤ wz y¥¤z ~¤ v ¨zv¢B

¢~{z v¦¦¢~xvª~¥¤ ­~ª} ª}z zy|z x¥£¦«ª~¤| ~¤{¨v©ª¨«xª«¨zC [¨¥£ ª}z ªz¨£~¤v¢ ¤¥yzA ª}z z¤yB«©z¨ ¨z§«z©ª© v 

©z¨¬~xzC i}z¤A ª}z ¬~¨ª«v¢ x¢«©ªz¨ £v¤v|z¨ ©z¤y© v ¨z§«z©ª ¨z¢v¯ ª¥ ª}z zy|z x¥¤ª¨¥¢¢z¨ =~¤ ª}z ~£v|z 

¨z{z¨¨zy ª¥ v© {¥| x¥¤ª¨¥¢¢z¨>C ]z¨zv{ªz¨A ~¤ ª}z yzx~©~¥¤ £v¡~¤| «¤~ªA v yzx~©~¥¤ ~© £vyz ­}zª}z¨ ª}z 

©z¨¬~xz ¨z§«z©ª ~© ­~ª}~¤ ª}z ©x¥¦z ¥{ ª}z zy|z ª~z¨ ¥¨ x¢¥«y ª~z¨C Wv©zy ¥¤ ª}~© yzx~©~¥¤A ª}z ©z¨¬~xz ¨z§«z©ª 

~© z~ª}z¨ z®zx«ªzy ~¤ ª}z zy|z =~¤ x¢¥©z ¦¨¥®~£~ª¯ ¥{ ª}z «©z¨> ¥¨ ª}z x¢¥«y =~¤ {v¨ ¦¨¥®~£~ª¯ ¥{ ª}z «©z¨>C 

d¤z ©}¥«¢y ¤¥ªz ª}vªA ­}z¤ ª}z ©z¨¬~xz ¨z§«z©ª ~© ©z¤ª ª¥ ª}z x¢¥«yA ~ª }v© {~¨©ª ¦v©©zy ª}z zy|z x¥£¦«ª~¤| 

¢v¯z¨C i}~© £zv¤© ª}vª v¤ z®ª¨v ¢v¯z¨ ~© vyyzy wzª­zz¤ ª}z yz¬~xz v¤y ª}z x¢¥«y ­}~x}A ~{ v¢¢ ©z¨¬~xz© v¨z 

¥{{¢¥vyzy ª¥ ª}z x¢¥«yA x¥«¢y ¢zvy ª¥ ~¤x¨zv©zy ¢vªz¤x¯ =b~©¨v v¤y hv¨¡v¨ GEFK>C  

 
Figure 7: Example f low diagram for  edge computing. Adapt ed from: (Misra and Sarkar 2016) . 
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3.1.3.4  A serverless model for edge computing  

X«¨¨z¤ª¢¯A £¥©ª ¥{ ª}z x¥£¦«ª~¤| v¦¦¢~xvª~¥¤© x¥¤©~©ª ¥{ ª­¥ £v~¤ z¢z£z¤ª©P ª}z ~¤ªz¨{vxz ª}vª ¨«¤© 

¥¤ v «©z¨ yz¬~xz =zC|C eXA ©£v¨ª¦}¥¤zA zªxC> v¤y ª}z ©z¨¬z¨ ¢¥|~x ª}vª ~© yz¦¢¥¯zy ¥¤ v x¢¥«yB ¥¨ zy|z 

yvªvxz¤ªz¨ =av¨v zª v¢C GEFK>C i}~© }¥­z¬z¨ }v© ~£¦¢~xvª~¥¤© wzxv«©zA ­}z¨z x¢¥«y x¥£¦«ª~¤| ¨z¢~z¬zy 

x«©ª¥£z¨© ­~ª} ª}z y~{{~x«¢ª~z© ¥{ £v¤v|~¤| v ¦}¯©~xv¢ ~¤{¨v©ª¨«xª«¨zA ~ª ©«w©ª~ª«ªzy ª}~© ­~ª} v y~{{~x«¢ª¯ ¥{ 

¬~¨ª«v¢ ¨z©¥«¨xz £v¤v|z£z¤ª =_¥¤v© zª v¢C GEFN>C h«w©z§«z¤ª¢¯A ­}~¢z ¦¨¥¬~yz¨© }zv¬~¢¯ ¦¨¥£¥ªz x¢¥«y 

x¥£¦«ª~¤|Ċ© ¡z¯ z¢z£z¤ª ¥{ zv©z ¥{ «©zA ª}~© zv©z xv¤¤¥ª wz z{{zxª«vªzy ­~ª}¥«ª £v©ªz¨~¤| ª}z 

x¥¤{~|«¨vª~¥¤ ¥{ ª}z «¤yz¨¢v¯~¤| ~¤{¨v©ª¨«xª«¨z ¢v¯z¨©A ­}~x} xv¤ wz v x}v¢¢z¤|~¤| ªv©¡ =_¥¤v© zª v¢C GEFL>C 

i}z £v¤«v¢ ªv©¡B©¦zx~{~x ©z¨¬z¨ ¢¥|~x {¥¨ x¥£¦«ªvª~¥¤v¢ ¥{{¢¥vy~¤| ­}~x} «©z¨© }v¬z ª¥ yz{~¤z x¥¤©«£z© 

x¥¤©~yz¨vw¢z ª~£zA ~© ¦¨¥¤z ª¥ z¨¨¥¨A v¤y ¨z§«~¨z© ©«w©ªv¤ª~v¢ ¡¤¥­¢zy|z ¥{ ª}z «¤yz¨¢¯~¤| ~¤{¨v©ª¨«xª«¨zC 

h«w©z§«z¤ª¢¯A ­}z¤ ¨z©¥«¨xz ¦¥¥¢© {¥¨ x¥£¦«ªvª~¥¤v¢ ¥{{¢¥vy~¤| ~¤x¨zv©z ~¤ ©~°zA v¤y v© x¥£¦«ªvª~¥¤ 

¨z©¥«¨xz© wzx¥£z ~¤x¨zv©~¤|¢¯ }zªz¨¥|z¤z¥«©A z{{zxª~¬z «©v|z wzx¥£z© ~¤}z¨z¤ª¢¯ x¥£¦¢z® =cv©ª~x zª v¢C 

GEFL>C i}z¨z{¥¨zA ª}z «©z ¥{ x¢¥«y x¥£¦«ª~¤| ©ª~¢¢ ¦¥©z© v £v ¥¨ x}v¢¢z¤|z {¥¨ ©x~z¤ª~©ª© v© ­z¢¢ v© ~¤y«©ª¨¯ 

¦¨vxª~ª~¥¤z¨© =_¥¤v© zª v¢C GEFL>C Z¬z¤ vª ©¥£z ¥{ V£z¨~xvĊ© £¥©ª ¨z¤¥­¤zy «¤~¬z¨©~ª~z©A x¥£¦«ªz¨ 

©x~z¤xz ©ª«yz¤ª© }v¬z ¤z¬z¨ ­¨~ªªz¤ x¢«©ªz¨ x¥£¦«ª~¤| ¦¨¥|¨v£© y«z ª¥ ª}z ~¤}z¨z¤ª x¥£¦¢z®~ª¯ ¥{ ©zªª~¤| 

«¦ ª}z ¨z©¦zxª~¬z x¥£¦«ªvª~¥¤v¢ ¥{{¢¥vy~¤| ¦¢vª{¥¨£ =~CzC x¢¥«y ¥¨ zy|z> =_¥¤v© zª v¢C GEFL>C 

X¥¨¨z©¦¥¤y~¤|¢¯A ­~ª} ª}z ©~|¤~{~xv¤ª¢¯ £¥¨z x}v¢¢z¤|~¤| £v¤v|z£z¤ª v¤y ¥¬z¨}zvy ~©©«z© ¥{ zy|z 

x¥£¦«ª~¤| =x¥£¦v¨zy ª¥ x¢¥«y x¥£¦«ª~¤|> =d¢v¤~¯v¤ zª v¢C GEFM>A ª}z©z y~{{~x«¢ª~z© ¥{ «©z v¨z z®¦zxªzy ª¥ 

©z¨~¥«©¢¯ ~¤x¨zv©zC  

 

i}z ¤¥ª~¥¤ ¥{ ©z¨¬z¨¢z©© x¥£¦«ª~¤| £v¯ ¨z©¥¢¬z ©¥£z ¥{ ª}z©z ~¤x¨zv©~¤| x¥£¦¢z®~ª~z©C hz¨¬z¨¢z©© 

{¥©ªz¨© ª}z x¥¤xz¦ª ¥{ ©ªvªz¢z©© {«¤xª~¥¤©A ­}~x} «¤~{~z© vw©ª¨vxª~¥¤ {¥¨ yvªv ¦¨¥xz©©~¤| v¤y ª}z¨zw¯ 

©~£¦¢~{~z© ¦¨¥|¨v££~¤| v¤y yz¦¢¥¯£z¤ª {¥¨ «©z¨© =_¥¤v© zª v¢C GEFL>C e«ª £¥¨z ©~£¦¢¯A ­~ª} ©z¨¬z¨¢z©© 

x¥£¦«ª~¤|A ª}z ¦¨¥¬~yz¨ ¬~¨ª«v¢¢¯ }v¤y¢z© ©¯©ªz£ vy£~¤~©ª¨vª~¥¤ v¤y ¥¦z¨vª~¥¤ ~©©«z©A £zv¤~¤| «©z¨© y¥ 

¤¥ª }v¬z ª¥ £v¤v|z ª}z «¤yz¨¢v¯~¤| ~¤{¨v©ª¨«xª«¨zA ~¤ ª«¨¤ {vx~¢~ªvª~¤| v¤ zv©¯Bª¥B«©z x¥£¦«ªvª~¥¤v¢ 

¦¢vª{¥¨£ =]z¢¢z¨©ªz~¤ zª v¢C GEFMP _¥¤v© zª v¢C GEFN>C ^ª© ¥¨~|~¤vª~¥¤ xv¤ wz {¥«¤y ~¤ ª}z x¢¥«y x¥£¦«ª~¤| 

y¥£v~¤A ­}z¨z ~ª ©«{{~xz© v© z®zx«ª~¥¤ £¥yz¢ ~¤ ¥¨yz¨ ª¥ ©zv£¢z©©¢¯ z®zx«ªz «©z¨Byz{~¤zy {«¤xª~¥¤© ~¤ v 

ª¨v¤©¦v¨z¤ª¢¯ }¥©ªzy v¤y y~©ª¨~w«ªzy ¦¢vª{¥¨£ =cv©ª~x zª v¢C GEFL>C [«¨ª}z¨£¥¨zA ª}z x¥¤xz¦ª ¥{ ©z¨¬z¨¢z©© 

x¥¤©ª~ª«ªz© v ¦v¨ª~v¢ ¨zv¢~°vª~¥¤ ¥{ ª}z ¦}~¢¥©¥¦}¯ ª}vª x¥£¦«ª~¤| £v¯ wz wv©zy ¥¤ v¤ z¬z¤ªBy¨~¬z¤ 

v¦¦¨¥vx}A £zv¤~¤| v¦¦¢~xvª~¥¤© v¨z yz{~¤zy w¯ z¬z¤ª© v¤y vxª~¥¤©C h«w©z§«z¤ª¢¯A w¯ £zv¤© ¥{ ª}z 

©z¨¬z¨¢z©© v¦¦¨¥vx}A ­}z¨z ¦¨¥|¨v£© v¨z x¥¤ªv~¤z¨~°zyA v {«¤xª~¥¤ xz¤ª¨~x ~¤{¨v©ª¨«xª«¨z £v¯ wz 

¢z¬z¨v|zy =bx\¨vª} v¤y W¨z¤¤z¨ GEFL>C X¥¨¨z©¦¥¤y~¤|¢¯A ~¤ ª}z ©z¨¬z¨¢z©© £¥yz¢A v {«¤xª~¥¤ ~© yz¦¢¥¯zy 

¥¤xzC i}z¤A ª}z {«¤xª~¥¤ ~© ~¤¬¥¡zy ¨z¦zvªzy¢¯ ­}z¤z¬z¨ ~¤¦«ª v¨¨~¬z© =]z¢¢z¨©ªz~¤ zª v¢C GEFMP _¥¤v© zª 

v¢C GEFL>C l}z¨zv© ©z¨¬z¨¢z©© x¥£¦«ª~¤| £v¯ wz v¤ ¥®¯£¥¨¥¤ =~CzC ª}z x¥£¦«ªvª~¥¤v¢ ¥{{¢¥vy~¤| ¦v¨vy~|£ 

~© ©ª~¢¢ x¥¤©ª~ª«ªzy ¥{ ©z¨¬z¨©>A ª}z ¤v£z ¦¨z©«£vw¢¯ v¨¥©z wzxv«©z z£¦¥­z¨© ¦¨¥|¨v££z¨© ª¥ ©~£¦¢¯ 

­¨~ªz x¥yz v¤y ¢zv¬z ©z¨¬z¨ ¦¨¥¬~©~¥¤~¤| ªv©¡© ª¥ ª}z ¨z©¦zxª~¬z x¢¥«yB ¥¨ zy|z ¦¨¥¬~yz¨ =_¥¤v© zª v¢C 

GEFN>C   

 

hz¨¬z¨¢z©© y~{{z¨© {¨¥£ ©z¨¬z¨{«¢¢ x¥£¦«ª~¤| =­}~x} ~© ª}z yzB{vxª¥ ©ªv¤yv¨y v© yz©x¨~wzy wz{¥¨z> ¥¤ 

ª¨zz x¨~ª~xv¢ v©¦zxª©O ^¤ ©z¨¬z¨¢z©© x¥£¦«ªvª~¥¤ v¤y ©ª¥¨v|z v¨z yzx¥«¦¢zy =~CzC |z¤z¨v¢¢¯ ©ª¥¨v|z ~© ¥¤ ª}z 

x¢¥«y v¤y x¥£¦«ªvª~¥¤ xv¤ wz y¥¤z ¥¤ ª}z zy|zA z¤}v¤x~¤| xv¦vw~¢~ª~z©>C hzx¥¤yA ~¤©ªzvy ¥{ ¨z§«z©ª~¤| 

¨z©¥«¨xz©A ­~ª} ©z¨¬z¨¢z©© x¥yz ~© z®zx«ªzy ­~ª}¥«ª £v¤v|~¤| ª}z v¢¢¥xvª~¥¤ ¥{ ¨z©¥«¨xz© =_¥¤v© zª v¢C 

GEFN>C av©ªA w~¢¢~¤| ~© v©©¥x~vªzy ª¥ ª}z z®zx«ª~¥¤ y~£z¤©~¥¤A £zv¤~¤| ª}z «©z¨ ¦v¯© {¥¨ ª}z ¨z©¥«¨xz© ª}vª 

}z «©z© ~¤©ªzvy ¥{ ª}z ¤«£wz¨ ¥{ ¬~¨ª«v¢ £vx}~¤z© ª}vª v¨z v¢¢¥xvªzy =]z¢¢z¨©ªz~¤ zª v¢C GEFMP _¥¤v© zª v¢C 

GEFN>C 

 

h«w©z§«z¤ª¢¯A ©z¨¬z¨¢z©© xv¤ z¢~£~¤vªz ª}z y~{{~x«¢ª~z© ¥{ x¢«©ªz¨ £v¤v|z£z¤ª ¥¬z¨}zvy v¤y 

{vx~¢~ªvªz ª}z z¢v©ª~x~ª¯ ¥{ x¢¥«y x¥£¦«ª~¤|A ª}z¨zw¯ z{{zxª«vª~¤| £¥¨z «©z¨B{¨~z¤y¢¯ y~©ª¨~w«ªzy yvªv 

¦¨¥xz©©~¤| ©¯©ªz£© =_¥¤v© zª v¢C GEFLA GEFN>C i}z wz¤z{~ª© ¥{ ©z¨¬z¨¢z©© ©zz£ ª¥ wz z¬z¤ w~||z¨ {¥¨ zy|z 

x¥£¦«ª~¤| ­}~x} ~¤}z¨z¤ª¢¯ ©«{{z¨© {¨¥£ }~|} x¥£¦¢z®~ª¯A ¢vw¥¨B~¤ªz¤©~¬z ¢~{zx¯x¢z £v¤v|z£z¤ª v¤y }~|} 

x¥©ª =\¢~¡©¥¤A cv©ª~xA v¤y Y«©ªyv¨ GEFL>C h«w©z§«z¤ª¢¯A ©z¨¬z¨¢z©© x¥£¦«ª~¤| £v¯ z¤}v¤xz ª}z 

xv¦vw~¢~ª~z© ¥{ v x¥£w~¤zy zy|zBx¢¥«y ~¤{¨v©ª¨«xª«¨zA ­}z¨z ª}z ~¤ªz¨vxª~¥¤ ¥{ w¥ª} ¦v¨vy~|£© ©zz¡ ª¥ 

£~ª~|vªz ª}z ~¤z{{~x~z¤ª v¤y x¥©ª¢¯ £v¤v|z£z¤ª ¥{ ª}z x¥¨¨z©¦¥¤y~¤| ~¤{¨v©ª¨«xª«¨z =cv©ª~x zª v¢C GEFL>C 
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^¤ ª}vª ©z¤©zA zy|z x¥£¦«ª~¤| xv¤ {vx~¢~ªvªz ª}z ~¤ªz¨vxª~¥¤B v¤y ~¤ªz|¨vª~¥¤ wzª­zz¤ ª}z zy|z v¤y ª}z 

x¢¥«y ~¤ v «¤~{¥¨£ £v¤¤z¨ =\¢~¡©¥¤ zª v¢C GEFLP cv©ª~x zª v¢C GEFL>C ^ª y¥z© ©¥ w¯ z¤}v¤x~¤| ª}z «¤~{¥¨£ 

yz¬z¢¥¦£z¤ª v¤y ¥¦z¨vª~¥¤ ¥{ zy|z v¤y x¢¥«yA ª}z¨zw¯ y~£~¤~©}~¤| ©¥£z ¥{ ª}z £v¤v|z£z¤ª v¤y 

¥¨x}z©ª¨vª~¥¤ ~©©«z© zy|z x¥£¦«ª~¤| ~© x«¨¨z¤ª¢¯ x¥¦~¤| ­~ª} =cv©ª~x zª v¢C GEFL>C Vyy~ª~¥¤v¢¢¯A ©z¨¬z¨¢z©© 

xv¤ z¤}v¤xz ª}z zy|z xv¦vw~¢~ª~z© v© ~ª xv¤ v«ª¥£vª~xv¢¢¯ £~|¨vªz ¥w zxª© vx¨¥©© v }~z¨v¨x}~xv¢ ¢v¯z¨ 

v¨x}~ªzxª«¨z ={¥¨ zy|z x¥£¦«ª~¤|>A £zv¤~¤| ~ª xv¤ x¥£w~¤z ª}z wz¤z{~ª© ¥{ zy|z ­~ª} ª}z x¥£¦«ªvª~¥¤v¢ 

©ª¥¨v|z xv¦vw~¢~ª~z© ¥{ ª}z x¢¥«y =av¨v zª v¢C GEFKP cv©ª~x zª v¢C GEFL>C Wzxv«©z ¥{ ª}z©z ªzx}¤¥¢¥|~xv¢ 

wz¤z{~ª©A ©z¨¬z¨¢z©© x¥£¦«ª~¤| x¥¤x~©z¢¯ {~ª© ­~ª} ^¥i v¦¦¢~xvª~¥¤Ċ© yz£v¤y© ª¥ «ª~¢~°z v yzxz¤ª¨v¢~°zy 

x¥£¦«ª~¤| ~¤{¨v©ª¨«xª«¨z =£¥©ª ¢~¡z¢¯ «ª~¢~°zy ~¤ v }~z¨v¨x}~xv¢ ~¤{¨v©ª¨«xª«¨z> =bx\¨vª} v¤y W¨z¤¤z¨ 

GEFL>C   

 

[¥¨ x¢¥«yDzy|z ¦¨¥¬~yz¨©A ©z¨¬z¨¢z©© ~© ¦¥ªz¤ª~v¢¢¯ ~¤ªz¨z©ª~¤| v© ~ª ¦¨¥£¥ªz© ¥¦¦¥¨ª«¤~ª¯ {¥¨ 

w«©~¤z©© |¨¥­ª}C ^ª ~© z®¦zxªzy ª}vª ª}~© |¨¥­ª} ~© y¨~¬z¤ w¯ ª}z ~¤x¨zv©zy zv©zB¥{B«©z {¥¨ ª}z ¨z©¦zxª~¬z 

x¥£¦«ªvª~¥¤ ¦¢vª{¥¨£Ċ© «©z¨©A ­}~x} ~© z{{zxª«vªzy w¯ ª}z ©z¨¬z¨¢z©© £¥yz¢C [«¨ª}z¨£¥¨zA ©z¨¬z¨¢z©© 

x¥£¦«ª~¤| £v¯ z¤}v¤xz ª}z z{{~x~z¤x¯ w¯ ­}~x} ¦¨¥¬~yz¨© «©z ª}z~¨ x¥£¦«ªvª~¥¤v¢ ¨z©¥«¨xz©C d¤ ª}z ¥ª}z¨ 

©~yz ¥{ ª}z ª¥¡z¤A x«©ª¥£z¨© wz¤z{~ª {¨¥£ ~¤x¨zv©zy ¦¨¥|¨v££~¤| ¦¨¥y«xª~¬~ª¯A x¥©ª ©v¬~¤| y«z ª¥ £¥¨z 

vyz§«vªz w~¢¢~¤|A v¤y ~¤x¨zv©zy ©¥{ª­v¨z xv¦vw~¢~ª~z© ©z¨¬z¨¢z©© yz¢~¬z¨© =_¥¤v© zª v¢C GEFN>C ]¥­z¬z¨A 

­}z¨zv© ©z¨¬z¨¢z©© ¦¨¥¬~yz© £v¯ ¦¥ªz¤ª~v¢¢¯ yz¢~¬z¨ v¢¥{ª ¥{ wz¤z{~ª©A ~ª ~© ©ª~¢¢ v¤ vxª~¬z v¨zv ~¤ ­}~x} 

¨z©zv¨x} ©}¥«¢y wz x¥¤y«xªzy =bx\¨vª} v¤y W¨z¤¤z¨ GEFL>C 

3.1.3.5  Technical challenges  

l}z¨zv© zy|z x¥£¦«ª~¤| ©¥¢¬z© v ­}¥¢z v¨¨v¯ ¥{ ¦¨¥w¢z£© ¨z¬¥¢¬~¤| {¨¥£ ª}z xz¤ª¨v¢~°zy x¢¥«y 

~¤{¨v©ª¨«xª«¨zA ~ª v¢©¥ x¥£z© ­~ª} ~ª© x}v¢¢z¤|z©C ^¤ ¥¨yz¨ ª¥ ¨zv¢~°z zy|z x¥£¦«ª~¤| ~¤ ª}z ^¥iA v ©ªvª~x 

¤zª­¥¨¡ ­~¢¢ ¤¥ª v¢¢¥­ {¥¨ ª}z y¯¤v£~x ©xv¢vw~¢~ª¯ zy|z x¥£¦«ª~¤| ~¤{¨v©ª¨«xª«¨z© ¨z§«~¨zC i}z ^¥i ~¤¬¥¢¬z© 

v y¯¤v£~xv¢¢¯ x}v¤|~¤| ©«¦¦¢¯ v¤y yz£v¤y ¥{ }¥ª©¦¥ª© v¤y yz¬~xz© v¢¥¤| ª}z zy|z =d¢v¤~¯v¤ zª v¢C GEFM>C 

V© ª}z v£¥«¤ª ¥{ ^¥i yz¬~xz© ~¤ ª}z zy|z ~© z®¦zxªzy ª¥ ~¤x¨zv©z z®¦¥¤z¤ª~v¢¢¯ =o}v¤| zª v¢C GEEM>A ª}z 

¤zª­¥¨¡ ©}¥«¢y wz z®ªz¤yzy ~¤ v y¯¤v£~x ­v¯C [«¨ª}z¨£¥¨zA y«z ª¥ ª}z ¬v©ª v£¥«¤ª ¥{ z¤y «©z¨©A ^¥i 

yz¬~xz© v¤y v¦¦¢~xvª~¥¤© v¢¥¤| ª}z zy|zA v £v ¥¨ x}v¢¢z¤|z ¢~z© ~¤ ª}z x¥£¦¢z® £v¤v|z£z¤ª ª}vª x¥£z© 

­~ª} ~ª =n« zª v¢C GEFM>C Vyy~¤| ª¥ ª}vªA ª}z £v©©~¬z ~¤x¨zv©z ~¤ ª}z ¤«£wz¨ ¥{ ^¥i yz¬~xz© ­~¢¢ ~¤ª¨¥y«xz 

v¤ z®¦¥¤z¤ª~v¢¢¯ ~¤x¨zv©~¤| £v¤v|z£z¤ª ¥¬z¨}zvy {¥¨ ª}z zy|z ¤zª­¥¨¡C i}~© £zv¤© ¥¤z x}v¢¢z¤|z ~© ª¥ 

¨zy«xz ¥¬z¨}zvy =d¢v¤~¯v¤ zª v¢C GEFM>C cz®ª ª¥ ª}z y¯¤v£~x z®¦v¤©~¥¤ ­}~x} ©}¥«¢y wz £v¤v|zyA 

y¯¤v£~x y¨¥¦¥«ª ¥{ yz¬~xz© ­~ª}~¤ ª}z ¤zª­¥¨¡ ©}¥«¢y wz £v¤v|zy v© ¥¢y yz¬~xz© £~|}ª |zª ¨z¦¢vxzy w¯ 

¤z­ ¥¤z©C [«¨ª}z¨£¥¨zA ­}z¤ «©z¨© v¨z £¥¬~¤| wzª­zz¤ zy|z ¤¥yz©A ª}z©z ¤¥yz© ¤zzy ª¥ x¥¢¢vw¥¨vªz ~¤ 

¥¨yz¨ ª¥ ¦¨¥¦z¨¢¯ ¥{{¢¥vy ª¥ ª}z ¨~|}ª zy|z ¤¥yz =h}~ zª v¢C GEFK>C i}z¤A ª¥ z{{~x~z¤ª¢¯ ¥{{¢¥vy ªv©¡© ª¥ zy|z 

¤¥yz©A ¦v¨ª~ª~¥¤~¤| ¥{ x¥£¦«ªvª~¥¤v¢ ªv©¡© ~© ¨z§«~¨zyC X¥£¦«ªvª~¥¤v¢ ¥{{¢¥vy ©}¥«¢y v¢¢¥­ {¥¨ {¢z®~w~¢~ª¯ ª¥ 

yz{~¤z v x¥£¦«ªvª~¥¤ ¦~¦z¢~¤z z~ª}z¨ }~z¨v¨x}~xv¢¢¯ ¥¨ ¥¬z¨ £«¢ª~¦¢z zy|z ¤¥yz© ©~£«¢ªv¤z¥«©¢¯ =kv¨|}z©z 

zª v¢C GEFK>C  

 

V¤¥ª}z¨ x}v¢¢z¤|~¤| ªv©¡ ~¤ ª}z £v¤v|z£z¤ª ¥{ ª}z zy|z ¤zª­¥¨¡ ¢~z© ~¤ ©«¦¦¥¨ª~¤| ª}z 

}zªz¨¥|z¤¥«© ª¯¦z© ¥{ ^¥i yz¬~xz© zvx} ­~ª} ¬v¨¯~¤| ©z¨¬~xz ¦¨¥¬~yz¨©A v¦¦¢~xvª~¥¤© v¤y x¥£¦«ªvª~¥¤ 

yz£v¤y© =n« zª v¢C GEFM>C i}z ¬v¨¯~¤| ^¥i v¦¦¢~xvª~¥¤© =zC|C ©£v¨ª }¥£zA ©£v¨ª x~ª¯A v«ª¥¤¥£¥«© ¬z}~x¢z©> 

­~¢¢ }v¬z y~{{z¨z¤ª ¨z§«~¨z£z¤ª© v¤y ¦¨~¥¨~ª~z©A {«¨ª}z¨ x¥£¦¢z®~{¯~¤| ª}z v¢¢¥xvª~¥¤ ¥{ ª}z zy|z x¥£¦«ª~¤| 

¦¥­z¨ ­~ª}~¤ ª}z ¤zª­¥¨¡ =h}~ zª v¢C GEFK>C [«¨ª}z¨£¥¨zA ª}z ¤zª­¥¨¡ ©}¥«¢y wz vw¢z ª¥ ~¤ªz|¨vªz 

}zªz¨¥|z¤¥«© ª¯¦z© ¥{ ¤¥yz© {¨¥£ y~{{z¨z¤ª |z¤z¨vª~¥¤© ~¤ª¥ ¥¤z zy|z ¤zª­¥¨¡ =kv¨|}z©z zª v¢C GEFK>C 

Y«z ª¥ ª}z }zªz¨¥|z¤z~ª¯ ¥{ ©«x} yz¬~xz©A v¢¢¥­zy ¥¦z¨vª~¥¤© v¤y yvªv ¨z¦¨z©z¤ªvª~¥¤ x¥«¢y ¬v¨¯ v£¥¤| 

ª}z£A ­}~x} ~¤ ª«¨¤ ~¤x¨zv©z© x¥£¦¢z®~ª¯ =h}~ zª v¢C GEFK>C 

 

^¤ ¥¨yz¨ ª¥ {«¢¢¯ «ª~¢~°z ª}z ¦¥ªz¤ª~v¢ ¥{ zy|z x¥£¦«ª~¤| ¤zª­¥¨¡©A ©«x} £v¤v|z£z¤ª v¤y 

¥¨x}z©ª¨vª~¥¤ x}v¢¢z¤|z© ©}¥«¢y wz x¥¦zy ­~ª} =d¢v¤~¯v¤ zª v¢C GEFM>C i}~© £zv¤© ª}vª ª}z¨z ~© v ¤zzy {¥¨ 

v ¦¨¥¦z¨ ¦¥¥¢~¤| v¤y ¥¨x}z©ª¨vª~¥¤ ¥{ v¬v~¢vw¢z ¨z©¥«¨xz© ­~ª}~¤ ª}z zy|z wzxv«©z ¥ª}z¨­~©z £«x} ¥{ ª}z 

¦¥ªz¤ª~v¢ x¥£¦«ª~¤| ¨z©¥«¨xz© £~|}ª |¥ ª¥ ­v©ªz =d¢v¤~¯v¤ zª v¢C GEFM>C i¥ y¥ ©¥A v {¢z®~w¢z v¤y z®ªz¤©~w¢z 

yz©~|¤ ¥{ ª}z ©z¨¬~xz £v¤v|z£z¤ª ¢v¯z¨ ~© v £«©ª =h}~ zª v¢C GEFK>C i}~© ©}¥«¢y wz z®zx«ªzy ~¤ v¤ 

v«ª¥£vªzy y~©x¥¬z¨¯ £zx}v¤~©£ ­}~x} {~¤y© ª}z wz©ªB©«~ªzy xv¤y~yvªz© {¥¨ ¥{{¢¥vy~¤| =kv¨|}z©z zª v¢C 



   

 29  of 225  
 

GEFK>C V¢¥¤| ª}z©z ¢~¤z©A y~¨zxª }«£v¤ ~¤¬¥¢¬z£z¤ª ~¤ ª}z zy|z x¥£¦«ª~¤| ¦¨¥xz©© ©}¥«¢y wz £~¤~£~°zy 

=h}~ zª v¢C GEFK>C d¤z ©¥¢«ª~¥¤ ­}~x} xv¤ ©¥¢¬z ª}z ~¤}z¨z¤ª x¥£¦¢z®~ª~z© ¥{ ª}~© y¯¤v£~xv¢¢¯ z®¦v¤y~¤| 

¤zª­¥¨¡ ­~ª} £~¢¢~¥¤© ¥{ «©z¨© v¤y }«¤y¨zy© ¥{ y~{{z¨z¤ª v¦¦¢~xvª~¥¤©A ~© ª}z h¥{ª­v¨z Yz{~¤zy czª­¥¨¡~¤| 

=hYc> £¥yz¢C i}z hYc £¥yz¢ xz¤ª¨v¢~°z© x¥¤ª¨¥¢ ¥¬z¨ ª}z ¤zª­¥¨¡ ~¤ ¥¨yz¨ ª¥ ©~£¦¢~{¯ v¤y ¥¦ª~£~°z ª}z 

¤zª­¥¨¡ £v¤v|z£z¤ª =n« zª v¢C GEFM>C hYc ~© ~¤ªz¨¢~¤¡zy ­~ª} czª­¥¨¡ [«¤xª~¥¤ k~¨ª«v¢~°vª~¥¤ =c[k>A 

­}~x} z¤vw¢z© zy|z yz¬~xz© ª¥ ¥¦z¨vªz vx¨¥©© y~{{z¨z¤ª ¤zª­¥¨¡ {«¤xª~¥¤© w¯ x¨zvª~¤| k~¨ª«v¢ bvx}~¤z© 

=kb©> =V~ zª v¢C GEFM>C 

 

 V¤¥ª}z¨ x}v¢¢z¤|z ¨z©~yz© ~¤ ª}z y~{{~x«¢ª¯ ª¥ £v~¤ªv~¤ ©zx«¨~ª¯ {¥¢¢¥­~¤| {¨¥£ ª}z y~©ª¨~w«ªzy ¤vª«¨z 

¥{ zy|z x¥£¦«ª~¤|C V© x¥£¦«ªvª~¥¤ ¦¥­z¨ ~© w¨¥«|}ª ª¥ ª}z ©£v¢¢z¨ yz¬~xz© ¢¥xvªzy ¤zv¨ ª}z zy|zA 

¦¥̈ªzxª~¥¤ £zx}v¤~©£© {¥¨ £v¢~x~¥«© vxª~¬~ª~z© v¨z ¤¥ª v© vy¬v¤xzy v© ~¤ ª}z xz¤ª¨v¢~°zy ~¤{¨v©ª¨«xª«¨zC 

i}~©A ~¤ ª«¨¤A £v¡z© ª}z zy|z ¤¥yz© £¥¨z ¬«¢¤z¨vw¢z ª}v¤ x¢¥«y ©z¨¬z¨©C i}z©z ¬«¢¤z¨vw¢z yz¬~xz© xv¤ 

ª}z¤ ¢zvy ª¥ ~¤x¨zv©zy ~©©«z© ~¤ x¯wz¨©zx«¨~ª¯ v¤y ¦¨~¬vx¯ ¦¨¥ªzxª~¥¤ =n« zª v¢C GEFM>C  

3.1.3.6  Business challenges 

]v¬~¤| ~yz¤ª~{~zy ª}z ªzx}¤~xv¢ x}v¢¢z¤|z©A v¢©¥ w«©~¤z©© x}v¢¢z¤|z© ¨z¬¥¢¬~¤| v¨¥«¤y ª}z 

~£¦¢z£z¤ªvª~¥¤ ¥{ zy|z x¥£¦«ª~¤| z¤vw¢zy ^¥i v¦¦¢~xvª~¥¤© xv¤ wz ~yz¤ª~{~zyC l}z¨zv© ¥¤ ª}z ªzx}¤~xv¢ 

©~yz £«x} ©¥¢«ª~¥¤© }v¬z wzz¤ ¥{{z¨zy ª¥ ©¥¢¬z ª}z x}v¢¢z¤|z©A ¥¤ ª}z w«©~¤z©© ©~yz ª}z¨z ~© £¥¨z 

v£w~|«~ª¯C c¥ £vª«¨z w«©~¤z©© £¥yz¢© {¥¨ zy|z x¥£¦«ª~¤| }v¬z wzz¤ z©ªvw¢~©}zyA v¤y ª}z ¡~¢¢z¨ 

v¦¦¢~xvª~¥¤© v¨z ©ª~¢¢ ª¥ x¥£z =ev¤ v¤y bxZ¢}v¤¤¥¤ GEFM>C i}~© £zv¤© ª}vª ¥¤ ª}z ¤¥¤ªzx}¤~xv¢ ©~yzA v w~| 

«¤xz¨ªv~¤ª¯ ¨z¬¥¢¬z© v¨¥«¤y yz¬z¢¥¦~¤| v ¬~vw¢z w«©~¤z©© £¥yz¢ {¥¨ yz¦¢¥¯~¤| ª}z zy|z x¥£¦«ª~¤| 

~¤{¨v©ª¨«xª«¨z =hvª¯v¤v¨v¯v¤v¤ GEFL>C 

 

 l}z¨zv© zy|z x¥£¦«ª~¤| ¦¨¥¬~yz© v ©z¨¬~xz ©~£~¢v¨ ª¥ x¢¥«y x¥£¦«ª~¤|A v¤y ­~¢¢ ª}«© ¤zzy v ©~£~¢v¨ 

¦vB̄v©B̄ ¥«B|¥ w«©~¤z©© £¥yz¢A ª}z yzxz¤ª¨v¢~°zy «ª~¢~°vª~¥¤ ¥{ ¨z©¥«¨xz© x¥£¦¢z®~{~z© ª}~© =V}£zy zª v¢C 

GEFL>C i}z ~£¦¢~xvª~¥¤ ¨z©«¢ª~¤| {¨¥£ ª}~©A ~© ª}vª ¤z­ x¥©ªB£¥yz¢© ¤zzy ª¥ wz yz¬z¢¥¦zy ~¤ ¥¨yz¨ ª¥ 

|«v¨v¤ªzz ¦¨¥{~ª {¥¨ ª}z ©ªv¡z}¥¢yz¨© ¦¨¥¬~y~¤| ª}z~¨ ¨z©¥«¨xz©A v© ­z¢¢ v© vxxz¦ªvw~¢~ª¯ ¥{ «©z¨© =h}~ zª v¢C 

GEFK>C i}z ~¤¬¥¢¬z£z¤ª ¥{ £«¢ª~¦¢z ©ªv¡z}¥¢yz¨© ©«x} v©P ©z¨¬~xz ¦¨¥¬~yz¨© =­}¥ ¥­¤ ª}z zy|z ©z¨¬z¨©>A 

x¢¥«y ©z¨¬~xz ¦¨¥¬~yz¨© =­}~x} £v¯ ¥¨ £v¯ ¤¥ª z¤ªz¨ ª}z zy|z £v¨¡zª> A v¤y z¤y «©z¨©D^¥i yz¬~xz© ª}vª 

xv¤ vxª v© x¢~z¤ª v© ­z¢¢ v© ©z¨¬z¨ {¥¨ zy|z ©z¨¬~xz©A ¨z©«¢ª© ~¤ v ¤zª­¥¨¡ ¥{ vxª¥¨© zvx} ª¨¯~¤| ª¥ £v®~£~°z 

ª}z~¨ ©}v¨z ¥{ ª}z ¦~zC X¥¤©z§«z¤ª~v¢¢¯A «¤xz¨ªv~¤ª¯ ¨z©~yz© ~¤ }¥­ {v~¨ ©}v¨~¤| xv¤ wz z¤©«¨zy v£¥¤| ª}z 

zy|z ¦¢v¯z¨©C ^¤ ¥¨yz¨ ª¥ x¨zvªz v x¥£¦¢zªz w«©~¤z©© £¥yz¢A ª}z £v¤¤z¨ ~¤ ­}~x} ¨z©¥«¨xz© ­~¢¢ wz 

£¥¤~ª¥¨zy v¤y vxx¥«¤ªzy {¥¨ ¤zzy© ª¥ wz yzªz¨£~¤zyC b¥¨z ©¦zx~{~xv¢¢¯A }¥­ zy|z ¦¢v¯z¨© ­~¢¢ y~¬~yz 

¨z©¥«¨xz «ª~¢~°vª~¥¤ v¤y £¥¤zªv¨¯ x¥£¦z¤©vª~¥¤ v£¥¤| ª}z£©z¢¬z© }v© ª¥ wz yz{~¤zy =V}£zy zª v¢C 

GEFL>C V¢©¥A ~¤ ª}z ¢~|}ª ¥{ ª}z©z vyy~ª~¥¤v¢ ©ªv¡z}¥¢yz¨© ­}~x} ­z¨z ¥¤¢¯ ~¤¬¥¢¬zy ª¥ v ¢~£~ªzy z®ªz¤ª ~¤ 

x¢¥«y x¥£¦«ª~¤| ©z¨¬~xz©A ¤z­ ©¥x~v¢A ¢z|v¢ v¤y zª}~xv¢ ©ªv¤yv¨y© {¥¨ «©~¤| zy|z ¤¥yz© }v¬z ª¥ wz 

z©ªvw¢~©}zy =kv¨|}z©z zª v¢C GEFK>C  

 

av©ª¢¯A v© ~yz¤ª~{~zy ~¤ ©zxª~¥¤A HCFCHCIA v }«|z v£¥«¤ª ¥{ }zªz¨¥|z¤¥«© yz¬~xz© ¤zzy© ª¥ wz 

~¤ªz|¨vªzy ~¤ª¥ ¥¤z z¤x¥£¦v©©~¤| zy|z x¥£¦«ª~¤| ~¤{¨v©ª¨«xª«¨zC l}z¨zv© ª}~© ~¤¬¥¢¬z© v |¨zvª yzv¢ ¥{ 

ªzx}¤~xv¢ x}v¢¢z¤|z©A v¢©¥ ¥¤ ª}z w«©~¤z©© ©~yz ª}~© z¬¥¡z© v |¨zvª x}v¢¢z¤|zC ^¤ ¥¨yz¨ ª¥ z¤vw¢z ª}z 

©zv£¢z©© ~¤ªz|¨vª~¥¤ ¥{ ª}z©z }zªz¨¥|z¤¥«© x¥£¦¥¤z¤ª©A ©¥x~v¢ x¥¢¢vw¥¨vª~¥¤ ~© ¤zzyzyC ]¥­z¬z¨A ©¥x~v¢ 

x¥¢¢vw¥¨vª~¥¤ ~© }~¤yz¨zy w¯ v ¢vx¡ ¥{ ©ªv¤yv¨y~°vª~¥¤ v¤y v ¦¨z©z¤xz ¥{ x¥£¦zª~ª~¥¤ =V}£zy zª v¢C GEFL>C  
 

 

 

 

 

 

Figure 8: Summary of main technical and business challenges for  edge computing   
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3.2  i}z¥¨zª~xv¢ y¥£v~¤  
l}z¨zv© ª}z ¦¨z¬~¥«© ©zxª~¥¤ z¢vw¥¨vªzy «¦¥¤ ª}z ¨z¢z¬v¤ª ªzx}¤~xv¢ x¥¤xz¦ªA ª}~© ©zxª~¥¤ yzy~xvªz© 

~ª© z{{¥¨ª© ª¥ z®¦¢v~¤~¤| ª}z ¨z¢z¬v¤ª ª}z¥¨zª~xv¢ x¥¤xz¦ª©C i}~© ©zxª~¥¤ z¢«x~yvªz© ¦¢vª{¥¨£ ª}z¥¨¯ =©zxª~¥¤ 

HCGCF>A w«©~¤z©© zx¥©¯©ªz£© =©zxª~¥¤ HCGCG>A v¤y ª}z w«©~¤z©© £¥yz¢ =©zxª~¥¤ HCGCH>C 

3.2.1  Platform  t heory   

e¨z¬~¥«©¢¯A ª}z x¢¥«y x¥£¦«ª~¤| ªzx}¤¥¢¥|¯ z¤vw¢zy v ¤z­ ¦¢vª{¥¨£ {¥¨ ¦z¨©¥¤v¢ v¤y z¤ªz¨¦¨~©z 

x¥£¦«ª~¤|A x¥£¦zª~¤| v|v~¤©ª ª¨vy~ª~¥¤v¢ ¦¨¥¦¨~zªv¨¯ yz©¡ª¥¦© ¥¨ }v¤y}z¢y yz¬~xz© =X«©«£v¤¥ GEFEv>C 

Zy|z x¥£¦«ª~¤| ¤¥­ v~£© ª¥ yz¢~¬z¨ ª}z ©v£z ¦¢vª{¥¨£ xv¦vw~¢~ª~z© v© x¢¥«y x¥£¦«ª~¤|A w«ª ª}z¤ w¯ £zv¤© 

¥{ y~{{z¨z¤ª ~¤{¨v©ª¨«xª«¨zA ©¥¢¬~¤| ©¥£z ¥{ x¢¥«y x¥£¦«ª~¤|Ċ© ~¤}z¨z¤ª ¦¨¥w¢z£© ¨z|v¨y~¤| ª}z ^¥iC 

i}z¨z{¥¨zA ~¤ ¥¨yz¨ ª¥ |zª v wzªªz¨ «¤yz¨©ªv¤y~¤| ¥{ ª}z zy|z x¥£¦«ª~¤| x¥¤xz¦ª v¤y }¥­ «©z¨© £v¯ ©­~ªx} 

{¨¥£ ¥¤z ªzx}¤~xv¢ v¨x}~ªzxª«¨z ª¥­v¨y© v¤¥ª}z¨A ~ª ~© ~£¦¥¨ªv¤ª ª¥ x¥¤xz¦ª«v¢~°z ª}z ¦¢vª{¥¨£ x¥¤xz¦ªC  

3.2.1.1  Types of platforms  

i}z ¦¢vª{¥¨£ x¥¤xz¦ª {~¤y© ~ª© £¥©ª ~£¦¥¨ªv¤ª {zvª«¨z ~¤ ª}z x¥¤©z¨¬vª~¥¤ ¥{ v x¥¨z x¥£¦¥¤z¤ªA 

­}~x} v¢¢¥­© ª¥ vx}~z¬z zx¥¤¥£~z© ¥{ ©xv¢z©A yzx¨zv©~¤| ª}z x¥©ªA ­}~¢z v¢¢¥­~¤| {¥¨ v ­~yz ¬v¨~zª¯ ¥{ 

x¥£¦¢z£z¤ªv¨¯ x¥£¦¥¤z¤ª© =\v­z¨ GEFI>C Y~¬~¤| ~¤ª¥ y~{{z¨z¤ª {¥¨£© ~¤ ­}~x} ¦¢vª{¥¨£© xv¤ £v¤~{z©ªA 

¥¤z ¥{ ª}z £¥©ª ­~yz¢¯ ¡¤¥­¤ y~©ª~¤xª~¥¤© wzª­zz¤ ¦¢vª{¥¨£© ~© ª}z ¦¨¥y«xª ¦¢vª{¥¨£ ¬©C ª}z ~¤y«©ª¨¯ 

¦¢vª{¥¨£ =X«©«£v¤¥ GEFEw>C i}z ¦¨¥y«xª ¦¢vª{¥¨£ xv¤ wz yz{~¤zy v© ći}z x¥¢¢zxª~¥¤ ¥{ v©©zª© ª}vª v¨z 

©}v¨zy w¯ v ©zª ¥{ ¦¨¥y«xª©Ĉ =g¥wz¨ª©¥¤ v¤y j¢¨~x} FNNMC ¦¦ GE>C i}~© ¨z¢vªz© ª¥ ª}z x¨zvª~¥¤ ¥{ v ¤z­ 

{v£~¢¯ ¥{ ¦¨¥y«xª© ª}vª v¨z zv©~¢¯ vy «©ªvw¢z ~¤ª¥ yz¨~¬vª~¬z© {¥¨ v ©~¤|¢z {~¨£ =l}zz¢¨~|}ª v¤y X¢v¨¡ FNNG>C 

h«x} v ¦¨¥y«xª ¦¢vª{¥¨£ xv¤ wz z©ªvw¢~©}zy wzxv«©z £¥©ª {~¨£Ċ© ¦¨¥y«xª~¥¤ ¢~¤z© }v¬z v x¥££¥¤ ¥¨ 

¨z¢vªzy «¤yz¨¢¯~¤| ªzx}¤¥¢¥|¯A ©zª ¥{ wv©~x x¥£¦¥¤z¤ª©A x«©ª¥£z¨© v¤y v¦¦¢~xvª~¥¤©A v¦¦¢~xvª~¥¤ £v¨¡zª©A 

£v¤«{vxª«¨~¤| ¦¨¥xz©©z©A |z¥|¨v¦}~xv¢ £v¨¡zª©A x}v¤¤z¢© v¤y w¨v¤y ¤v£z =hv­}¤z¯ FNNM>C i}z {¥«¨ 

£v~¤ xvªz|¥¨~z© ¥{ ©«x} v©©zª© v¨zP x¥£¦¥¤z¤ª©A ¦¨¥xz©©z©A ¡¤¥­¢zy|z ; ¦z¥¦¢z v¤y ¨z¢vª~¥¤©C i}z ª¥ªv¢ 

x¥¢¢zxª~¥¤ ¥{ ª}z©z |¨¥«¦© ¥{ v©©zª© x¥¤©ª~ª«ªz© ª}z ¦¨¥y«xª ¦¢vª{¥¨£C ^¤ ¦¨¥y«xª ¦¢vª{¥¨£©A £¥©ªA ~{ ¤¥ª 

v¢¢A ¥{ ª}z ¦¨¥y«xª~¥¤ v¤y yz¬z¢¥¦£z¤ª v©©zª© v¨z ©}v¨zy =g¥wz¨ª©¥¤ v¤y j¢¨~x} FNNM>C l}z¨zv© ª}z 

¦¨¥y«xª ¦¢vª{¥¨£ ¦¨¥¬~yz© v x¥¨z ªzx}¤¥¢¥|¯ ¥¨ ©}v¨zy {¥«¤yvª~¥¤ ­}~x} xv¤ wz «©zy {¥¨ £«¢ª~¦¢z 

¬v¨~vª~¥¤© ¥{ ª}z ¦¨¥y«xª ­~ª}~¤ ª}z {~¨£A v¤ ~¤y«©ª¨¯ ¦¢vª{¥¨£ ¦¨¥¬~yz© ª}z ©v£z {«¤xª~¥¤A w«ª ª}z¤ v© 

¦v¨ª ¥{ v¤ zx¥©¯©ªz£C i}~© £zv¤© ª}vª ª}z ~¤y«©ª¨¯ ¦¢vª{¥¨£ ~© ¦v¨ª ¥{ ª}z ªzx}¤¥¢¥|¯ ©¯©ªz£A ­}z¨z 

x¥£¦¥¤z¤ª© ¥¨~|~¤vªz {¨¥£ y~{{z¨z¤ª x¥£¦v¤~z©A xv¢¢zy x¥£¦¢z£z¤ª¥¨©C [«¨ª}z¨£¥¨zA ­~ª}¥«ª 

x¥£¦¢z£z¤ªv¨¯ ¦¨¥y«xª© ¥¨ ©z¨¬~xz©A ª}z ~¤y«©ª¨¯ ¦¢vª{¥¨£ }v© ¢¥­ ¬v¢«z =zC|C ª}z ¦¨¥xz©©¥¨© ¥{ ^¤ªz¢ v¨z 

 «©ª v¤ z£¦ª¯ w¥® ­~ª}¥«ª ª}z ©¥{ª­v¨z ¥{ b~x¨¥©¥{ª>C Vyy~ª~¥¤v¢¢¯A ~¤ v¤ ~¤y«©ª¨¯ ¦¢vª{¥¨£A ª}z¨z ~© ¤¥ 

©~¤|¢z {~¨£ ­}~x} ¦¨¥¬~yz© v¢¢ ª}z ¤zxz©©v¨¯ v¦¦¢~xvª~¥¤© ª¥ yz¢~¬z¨ v x¥£¦z¢¢~¤| ¦¨¥y«xª ¥¨ ©z¨¬~xzC 

i}z¨z{¥¨zA ~¤ ¥¨yz¨ ª¥ £v¡z v¤ ~¤y«©ª¨¯ ¦¢vª{¥¨£ vªª¨vxª~¬zA £«¢ª~¦¢z x¥£¦v¤~z© £«©ª x¥£¦¢z£z¤ª zvx} 

¥ª}z¨ ~¤ ª}z ©v£z zx¥©¯©ªz£ =X«©«£v¤¥ GEFEw>C  

 

l}z¨zv© ª}z vw¥¬z ¦¨¥¬~yz© «© ­~ª} v ¬v¢«vw¢z y~©ª~¤xª~¥¤ wzª­zz¤ ¦¨¥y«xª v¤y ~¤y«©ª¨¯ ¦¢vª{¥¨£©A 

ª}z ¦v¦z¨ ¥{ =yz gz«¬z¨A hõ¨z¤©z¤A v¤y Wv©¥¢z GEFM> £¥yz¨¤~°z© ª}~© x¥¤xz¦ª w¯ °¥¥£~¤| ¥«ª ¥¤z £¥¨z 

©ªz¦C b¥¨z ©¦zx~{~xv¢¢¯A ª}z¯ ©ªvªz ª}vª ¦¨¥y«xª v¤y ~¤y«©ª¨¯ ¦¢vª{¥¨£©A v© £z¤ª~¥¤zy vw¥¬zA xv¤ wz 

yz©x¨~wzy «¤yz¨ ª}z «£w¨z¢¢v ¥{ ¤¥¤By~|~ªv¢ ¦¢vª{¥¨£©C l}z¨zv© ª}z x¥¤xz¦ª ¥{ ¤¥¤By~|~ªv¢ ¦¢vª{¥¨£© 

£v~¤¢¯ yz©x¨~wz ª}vª ¦¢vª{¥¨£© z¤x¥£¦v©© ª}z £¥y«¢v¨~°vª~¥¤ ª}¨¥«|} v x¥££¥¤ yz©~|¤ }~z¨v¨x}¯A ¥¤ ª}z 

¥ª}z¨ ©~yzA y~|~ªv¢ ¦¢vª{¥¨£© v©©«£z ©¥£zª}~¤| z¢©z =yz gz«¬z¨ zª v¢C GEFM>C d¤z ¥{ ª}z zv¨¢~z¨ yz{~¤~ª~¥¤© 

­}~x} ¨z{z¨© ª¥ ª}z y~|~ªv¢ ¦¢vª{¥¨£ x¥¤xz¦ª }v© wzz¤ ©ª~¦«¢vªzy w¯ ª}z ¦v¦z¨ ¥{ =W¨z©¤v}v¤ v¤y \¨zz¤©ªz~¤ 

GEEH>C ^¤ ª}z ¨zv¢£ ¥{ ^Xi ª}z¯ ©ª~¦«¢vªz ª}vª v ¦¢vª{¥¨£ xv¤ wz yz{~¤zy v© v ©}v¨zyA ©ªvw¢z ©zª ¥{ }v¨y­v¨zA 

©¥{ª­v¨z v¤y ¤zª­¥¨¡~¤| ªzx}¤¥¢¥|~z© ¥¤ ­}~x} «©z¨© w«~¢y v¤y ¨«¤ x¥£¦«ªz¨ v¦¦¢~xvª~¥¤© =W¨z©¤v}v¤ 

v¤y \¨zz¤©ªz~¤ GEEH> b¥¨z ©¦zx~{~xv¢¢¯A ª}z y~|~ªv¢ ¦¢vª{¥¨£ x¥¤xz¦ª ~© x}v¨vxªz¨~°zy w¯P }¥£¥|z¤~°vª~¥¤ 

¥{ yvªvA ¨z¦¨¥|¨v££vw~¢~ª¯A ©z¢{B̈ z{z¨z¤ª~v¢~ª¯ =n¥¥A ]z¤{¨~y©©¥¤A v¤y a¯¯ª~¤z¤ GEFE>A zy~ªvw~¢~ª¯ v¤y 

y~©ª¨~w«ªzy¤z©© =`v¢¢~¤~¡¥© zª v¢C GEFH>C W«~¢y~¤| ¥¤ ª}z x¥¤xz¦ª«v¢~°vª~¥¤ ¥{ =Z~©z¤£v¤¤A ev¨¡z¨A v¤y 

V¢©ª¯¤z GEEK> v¤y =\v­z¨ GEFI>A ª}z ¦v¦z¨ ¥{ =i~­v¤vA `¥¤©¯¤©¡~A v¤y W«©} GEFE> yz©x¨~wz© v ¦¨¥¦z¨ 

yz{~¤~ª~¥¤ ¥{ y~|~ªv¢ ¦¢vª{¥¨£© ~¤ ª}z ªzx}¤~xv¢ ̈ zv¢£ v© ći}z z®ªz¤©~w¢z x¥yzwv©z ¥{ v ©¥{ª­v¨zBwv©zy 

©¯©ªz£ ª}vª ¦¨¥¬~yz© x¥¨z {«¤xª~¥¤v¢~ª¯ ©}v¨zy w¯ ª}z £¥y«¢z© ª}vª ~¤ªz¨¥¦z¨vªz ­~ª} ~ª v¤y ª}z ~¤ªz¨{vxz© 
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ª}¨¥«|} ­}~x} ª}z¯ ~¤ªz¨¥¦z¨vªzĈ =i~­v¤v zª v¢C GEFEA ¦¦ KLK>C d¤ ª}z ¥ª}z¨ }v¤yA ~¤©ªzvy ¥{ ªv¡~¤| v 

ªzx}¤~xv¢ ¦z¨©¦zxª~¬zA ª}z ¦v¦z¨ ¥{ =i~¢©¥¤A h¥¨z¤©z¤A v¤y a¯¯ª~¤z¤ GEFG> ¢¥¥¡© vª y~|~ªv¢ ¦¢vª{¥¨£© {¨¥£ 

ª}z ©¥x~¥ªzx}¤~xv¢ ¦z¨©¦zxª~¬z v¤y v¤v¢¯©~© }¥­ ©«x} {vxª¥¨© v{{zxª ª}z z¬¥¢«ª~¥¤ ¥{ ª}z©z ¦¢vª{¥¨£©C [̈ ¥£ 

ª}z ©¥x~¥ªzx}¤~xv¢ ¦z¨©¦zxª~¬zA v y~|~ªv¢ ¦¢vª{¥¨£ xv¤ wz yz{~¤zy v©O ćªzx}¤~xv¢ z¢z£z¤ª© =¥{ ©¥{ª­v¨z v¤y 

}v¨y­v¨z> v¤y ª}z v©©¥x~vªzy ¥¨|v¤~°vª~¥¤v¢ ¦¨¥xz©©z© v¤y ©ªv¤yv¨y©Ĉ =yz gz«¬z¨ zª v¢C GEFMC ¦¦FGL>C ̂¤ 

ª}~© ª}z©~©A ª}z yz{~¤~ª~¥¤ ¥{ =yz gz«¬z¨ zª v¢C GEFM> ~© ªv¡z¤C i}~© ~© x}¥©z¤ wzxv«©z ¢~ªz¨vª«¨z vw¥«ª zy|z 

x¥£¦«ª~¤| ¥¤ ªzx}¤~xv¢ v¨zv© ~© v¨¥«¤yA w«ª ª}z ¢~ªz¨vª«¨z ¥¤ ©¥x~¥ªzx}¤~xv¢ v©¦zxª© ~© ¢vx¡~¤| wz}~¤yC 

]z¤xzA ¢¥¥¡~¤| vª v¤ zy|z x¥£¦«ª~¤| ¦¢vª{¥¨£ {¨¥£ v ©¥x~¥ªzx}¤~xv¢ ¦z¨©¦zxª~¬z £v¯ ¦¨¥¬~yz ¤z­ 

~¤©~|}ª©C  

3.2.1.2  Key characteristics   

iv¡~¤| v yzz¦By~¬z ~¤ª¥ ª}z x}v¨vxªz¨~©ª~x© ©«x} ~¤y«©ª¨¯B v¤y ^Xi ¦¢vª{¥¨£© }v¬zA =W¨z©¤v}v¤ FNNN> 

yz©x¨~wz© {~¬z ¡z¯ x}v¨vxªz¨~©ª~x© ¥{ ¦¢vª{¥¨£©C ^¤ ª«¨¤A ª}z y~©©z¨ªvª~¥¤ ¥{ Wv¢¢¥¤ =GEEN> ¦¨¥¬~yz© v¤ 

~¤©~|}ª{«¢ ¥¬z¨¬~z­ ¥{ ª}z©z {~¬z x}v¨vxªz¨~©ª~x©C  

 

1.  czª­¥¨¡ z{{zxª© v¤y wvx¡­v¨y x¥£¦vª~w~¢~ª¯O i}z x¥¤xz¦ª ¥{ ¤zª­¥¨¡ z{{zxª© v¤y Bzx¥¤¥£~x© 

v©©«£z© ª}vª ª}z¨z v¨z ~¤y~¨zxª ¤zª­¥¨¡ z®ªz¨¤v¢~ª~z© ª}vª }v¬z v¤ ~¤{¢«z¤xz ¥¤ ª}z vy¥¦ª~¥¤ 

¦¨¥xz©© ¥{ ªzx}¤¥¢¥|¯C i}~© ¦vªªz¨¤ ¨z©«¢ª© {¨¥£ ¦¥©~ª~¬z {zzywvx¡P ª}z ¬v¢«z ¥{ £z£wz¨©}~¦ ª¥ 

ª}z ¦¢vª{¥¨£ ¥{ ¥¤z «©z¨ ~© ¦¥©~ª~¬z¢¯ ~¤{¢«z¤xzy ­}z¤ v¤¥ª}z¨ «©z¨  ¥~¤© ª}z ¦¢vª{¥¨£A v¤y ª}z¨zw¯ 

z¤¢v¨|z ª}z «©z¨Bwv©zC e«ª £¥¨z ©~£¦¢¯A ª}z £¥¨z «©z¨© v ¦¢vª{¥¨£ }v©A ª}z }~|}z¨ ª}z ¬v¢«z ~ª 

x¨zvªz© {¥¨ «©z¨© ~©C i}~© x¥¤xz¦ª v¦¦¢~z© ª¥ ¦¢vª{¥¨£© ª}vª w¨~¤| ª¥|zª}z¨ £«¢ª~¦¢z «©z¨ |¨¥«¦© 

=`vª° v¤y h}v¦~¨¥ FNNI>C i}z¨z{¥¨zA ªzx}¤¥¢¥|~z© ª}vª v¨z x}v¨vxªz¨~°zy w¯ ©ª¨¥¤| ¤zª­¥¨¡ 

z{{zxª© v¨z «©«v¢¢¯ ©«w zxª ª¥ ¢¥¤| ¢zvy ª~£z©A {¥¢¢¥­zy w¯ z®¦¥¤z¤ª~v¢ |¨¥­ª}C i}z z®¦¥¤z¤ª~v¢ 

|¨¥­ª} ©ªv¨ª© ­}z¤ v x¨~ª~xv¢ £v©© ~© ¨zvx}zyA v¤y v ¢v¨|z ¤«£wz¨ ¥{ ¦z¥¦¢z {~¤y vy¥¦ª~¥¤ ¥{ ª}z 

¦¢vª{¥¨£ ª¥ wz ­¥¨ª}­}~¢zC Z®ªz¨¤v¢~ª~z© xv¤ wz z~ª}z¨ ~¤y~¨zxª ¥¨ y~¨zxªC i}z¯ v¨z y~¨zxª ­}z¤ ª}z 

¬v¢«z ¥{ ª}z ¦¢vª{¥¨£ yz¦z¤y© ¥¤ ª}z ¤«£wz¨ ¥{ «©z¨© ~¤ ª}z ©v£z «©z¨B|¨¥«¦A v¤y v¨z ~¤y~¨zxª 

­}z¤ ª}z ¬v¢«z yz¦z¤y© ¥¤ «©z¨© ~¤ v y~{{z¨z¤ª «©z¨ |¨¥«¦ =yz gz«¬z¨ zª v¢C GEFM>C  d¤z ©¦zx~{~x 

z®ªz¨¤v¢~ª¯ ª}vª ~© ­¥¨ª} }~|}¢~|}ª~¤|A ~© ª}z wvx¡­v¨y x¥£¦vª~w~¢~ª¯ =Wv¢¢¥¤ GEENP W¨z©¤v}v¤ 

FNNN>C i}~© x¥¤xz¦ª ¨z{z¨© ª¥ ª}z z®ªz¤ª ª}vª x«©ª¥£z¨©Ċ ©«¤¡ x¥©ª =~CzC ª}z x¥©ª ¥{ ª¨v~¤~¤| ¦z¥¦¢zA 

­¨~ª~¤| ©¥{ª­v¨zA zªxC> v©©¥x~vªzy ­~ª} ª}z ¦¢vª{¥¨£A ¢¥x¡ ª}z£ ~¤ª¥ ­}vª ª}z¯ x«¨¨z¤ª¢¯ }v¬zC W¯ 

z¤}v¤x~¤| ª}z ©ªv¤yv¨y© v¤y ~¤ªz¨{vxz© yzªz¨£~¤z ª}z ¦¢vª{¥¨£Ċ© x¥£¦vª~w~¢~ª¯ ­~ª} ¦¨z¬~¥«© v¤y 

x¥£¦¢z£z¤ªv¨¯ ©¯©ªz£©A ª}z©z ©«¤¡ x¥©ª© v¤y ¨z¢vªzy ©­~ªx}~¤| x¥©ª© xv¤ wz yzx¨zv©zyC 

i}z¨z{¥¨zA v }~|}z¨ x¥£¦vª~w~¢~ª¯ ~¤x¨zv©z© ª}z ¦¢vª{¥¨£Ċ© ¬v¢«z ª¥ «©z¨©C d¤ ª}z ¥ª}z¨ ©~yz ¥{ ª}z 

ª¥¡z¤A ~¤x¥£¦vª~w~¢~ª¯ ¥{ ¦¢vª{¥¨£© ª}vª v¨z x¥£¦zª~¤| xv¤ ~¤x¨zv©z «©z¨Ċ© ©­~ªx}~¤| x¥©ª v¤y 

ª}z¨zw¯ x¨zvªz v ¢¥x¡B~¤ z{{zxª ­}z¨z «©z¨© xv¤¤¥ª ¥¨ y¥ ¤¥ª ­v¤ª ª¥ x}v¤|z ¦¢vª{¥¨£© y«z ª¥ ª}z 

}~|} ©­~ªx}~¤| x¥©ª©C l}z¨zv© ~¤x¥£¦vª~w~¢~ª¯ xv¤ x¥¤©~yz¨vw¢¯ }z¢¦ ~¤ ¨zªv~¤~¤| x«©ª¥£z¨©A ~¤ 

~¤~ª~v¢ ©ªv|z© ¥{ ª}z ¦¢vª{¥¨£A ~¤ ¥¨yz¨ ª¥ x¨zvªz v x¨~ª~xv¢ £v©© ¥{ x«©ª¥£z¨©A ª}z ¦¢vª{¥¨£ ©}¥«¢y 

{¥¢¢¥­ v £¥¨z ¥¦z¤ ©ª¨vªz|¯ ­~ª} }~|}z¨ x¥£¦vª~w~¢~ª¯ =`vª° v¤y h}v¦~¨¥ FNNI>C 

2.  Zx¥¤¥£~z© ¥{ ©xv¢zO ̈z{z¨© ª¥ ª}z z®ªz¤ª ª}vª ¦¢vª{¥¨£ ¥¦z¨vª¥¨© ¥wªv~¤ v x¥©ª vy¬v¤ªv|z y«z ª¥ 

ª}z ©}zz¨ ©~°z ¥{ ª}z~¨ ¥¦z¨vª~¥¤ ¥¨ w¯ ¥¦z¨vª~¤| ¥¤ x¥££¥¤ x¥¤xz¦ª©A £¥yz¢©A ©ªv¤yv¨y©C av¨|z¨ 

vy¥¦ª~¥¤ ¥{ ª}z ¦¢vª{¥¨£ ¦¨z©©z© y¥­¤ ª}z £v¨|~¤v¢ x¥©ª ¥{ ©¯©ªz£ vy£~¤~©ª¨vª~¥¤ v¤y ¥¦z¨vª~¥¤C 

Vyy~ª~¥¤v¢¢¯A ª}z ¦¢vª{¥¨£ ¥¦z¨vª¥¨Ċ© ~¤¬z©ª£z¤ª© v¨z x}v¨vxªz¨~°zy w¯ ¦¥©~ª~¬z {zzywvx¡ ¢¥¥¦©C V© 

¦¢vª{¥¨£ ¥¦z¨vª¥¨© ~¤¬z©ª ~¤ ª}z ¦¢vª{¥¨£ v¤y ª}z¨zw¯ z¤}v¤xz ~ª© x¥£¦¥¤z¤ª©A ª}z ¦¢vª{¥¨£ 

wzx¥£z© £¥¨z vªª¨vxª~¬z ª¥ «©z¨©C i}z¤A v© ª}z ¦¢vª{¥¨£ wzx¥£z© £¥¨z vªª¨vxª~¬z ª¥ «©z¨©A ~ª© 

vy¥¦ª~¥¤ ¨vªz ­~¢¢ ~¤x¨zv©zA v|v~¤ ¢zvy~¤| ª¥ v }~|}z¨ ¬v¢«z ª¥ ª}z x«©ª¥£z¨C    

3.  Wv¨¨~z¨© ª¥ z¤ª¨¯O i}z ¢¥x¡B~¤ z{{zxª ­}~x} ~© x¨zvªzy y«z ª¥ ª}z ¤zª­¥¨¡ z{{zxª© v¤y ¦¥ªz¤ª~v¢ 

wvx¡­v¨y ~¤x¥£¦vª~w~¢~ª¯A ª¥|zª}z¨ ­~ª} zx¥¤¥£~z© ¥{ ©xv¢zA ¦¨z©z¤ª ª}z ¦¢vª{¥¨£ ¥¦z¨vª¥¨ ­~ª} 

©~|¤~{~xv¤ª ¥¦¦¥¨ª«¤~ª~z© ª¥ x¨zvªz wv¨¨~z¨© ª¥ z¤ª¨¯C  

4.  ez¨©~©ªz¤xz ¥¬z¨ ª~£zO Y«z ª¥ ¦¢vª{¥¨£B©¦zx~{~x ~¤¬z©ª£z¤ª© ª}vª v¨z £vyz w¯ w¥ª} «©z¨© v¤y 

¦¢vª{¥¨£ ¥¦z¨vª¥¨©A ¦¢vª{¥¨£© ¦z¨©~©ª ¥¬z¨ ª~£zC i}~© ~¤¬z©ª£z¤ª ~¤x¢«yz© x¥¤©ªv¤ª v¢~|¤£z¤ª ¥{ 

ª}z ªzx}¤¥¢¥|~z© v¤y £v¨¡zª© ª¥ ­}~x} ª}z «©z¨© v¤y ¥¦z¨vª¥¨© wz¢¥¤|C h«w©z§«z¤ª¢¯A ~ª x¨zvªz© v 

¬z©ªzy ~¤ªz¨z©ª {¥¨ w¥ª} ¦v¨ª~z©A ~¤ ª«¨¤ ¢zvy~¤| ª¥ ¦¢vª{¥¨£ ¦z¨©~©ªz¤xz ¥¬z¨ ª~£zC  
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5.  ]v¨y ª¥ ©ªv¨ªA }v¨y ª¥ ©ª¥¦A zv©¯ ª¥ £v~¤ªv~¤O i}~© x}v¨vxªz¨~©ª~x xv¤ wz z®¦¢v~¤zy w¯ £zv¤© ¥{ 

ª}z ¦¨z¬~¥«© {¥«¨ x}v¨vxªz¨~©ª~x©C Y«z ª¥ ª}z ¤zª­¥¨¡ z{{zxª©A ~ª ~© }v¨y ª¥ ¨zvx} ª}z x¨~ª~xv¢ £v©© 

¥{ x«©ª¥£z¨©A }¥­z¬z¨A ­}z¤ ª}~© ~© ¨zvx}zyA y«z ª¥ ¦¥©~ª~¬z {zzywvx¡ ¢¥¥¦©A ª}z ¦¢vª{¥¨£ ­~¢¢ ©zz 

z®¦¢¥©~¬z vy¥¦ª~¥¤ ¨vªz©C i}z¤A y«z ª¥ ª}z wv¨¨~z¨© ª¥ z¤ª¨¯ v¤y ª}z ¬z©ªzy ~¤ªz¨z©ª {¥¨ w¥ª} 

¦v¨ª~z©A ~ª ~© }v¨y ª¥ x¨zvªz v x¥£¦zª~¤| ¦¢vª{¥¨£A v¤y ª}«© ª}z ¦¢vª{¥¨£ ~© zv©¯ ª¥ £v~¤ªv~¤C  

3.2.1.3  Platform o penness 

^¤ £v¨¡zª© ­}z¨z «©z¨Ċ© ~¤ªz¨vxª~¥¤© v¨z ©«w zxª ª¥ ¤zª­¥¨¡ z{{zxª© v¤y ©­~ªx}~¤| x¥©ª© y«z ª¥ ª}z 

©ª¨¥¤| ¦¢vª{¥¨£ x}v¨vxªz¨~©ª~x©A ¥¤z £v ¥¨ §«z©ª~¥¤ v¨~©z©C i}vª ~©A }¥­ xv¤ {~¨£© ¥¬z¨x¥£z z¤ª¨¯ 

wv¨̈~z¨©T =Z~©z¤£v¤¤A ev¨¡z¨A v¤y kv¤ V¢©ª¯¤z GEFF>C V© yz©x¨~wzy ~¤ ª}z ¦¨z¬~¥«© ©zxª~¥¤A ¦¢vª{¥¨£© v¨z 

}v¨y ª¥ ©ªv¨ªA w«ª v¢©¥ }v¨y ª¥ ©ª¥¦ y«z ª¥ ©«x} ¤zª­¥¨¡ x}v¨vxªz¨~©ª~x©C e¢vª{¥¨£© ¥{ªz¤ z¬¥¢¬z ~¤ª¥ ­~¤¤z¨B

ªv¡zBv¢¢ £v¨¡zª© =Z¬v¤© v¤y hx}£v¢z¤©zz GEEF>C d¤z ­v¯ ª¥ w¨zv¡ ª}¨¥«|} ª}z }v¨yBª¥B©ªv¨ª x}v©£A ~© w¯ 

¥¦z¤~¤| «¦ ª}z ¦¢vª{¥¨£ v¤y ª}z¨zw¯ z¤}v¤x~¤| vy¥¦ª~¥¤C 

 

i}z x¥¤xz¦ª ¥{ ¦¢vª{¥¨£ ¥¦z¤¤z©© {~¤y© ~ª© ¨¥¥ª© ~¤ ª}z w¨¥vyz¨ §«z©ª~¥¤ ¨z|v¨y~¤| ªzx}¤¥¢¥|¯ 

yz¬z¢¥¦£z¤ª v¤y x¥££z¨x~v¢~°vª~¥¤C Vxx¥¨y~¤| ª¥ =h}v¦~¨¥ v¤y kv¨~v¤ FNNN>A ¥¤z xv¤ £v¡z ª}z x}¥~xz 

wzª­zz¤ ¥¦z¤~¤| «¦ v ¦¨¥¦¨~zªv¨¯ ªzx}¤¥¢¥|¯A v¤y ª}«© v¢¢¥­~¤| z®ªz¨¤v¢ ¦v¨ª~z© ª¥ ¦v¨ª~x~¦vªz ~¤ 

yz¬z¢¥¦£z¤ª v¤y x¥££z¨x~v¢~°vª~¥¤A ¥¨ ª¥ ¡zz¦ ª}z ©¯©ªz£ x¢¥©zyC i}z©z v©¦zxª© z©¦zx~v¢¢¯ wzx¥£z 

¨z¢z¬v¤ª ­}z¤ ªv¢¡~¤| vw¥«ª ©¯©ªz£© ­}~x} x¥¤©~©ª ¥{ £«¢ª~¦¢z x¥£¦¥¤z¤ª© ­}~x} xv¤ ~¤y~¬~y«v¢¢¯ wz 

¥¦z¤zy «¦ =`vª° v¤y h}v¦~¨¥ FNNI>C i}z x¥¤xz¦ª ¥{ ¦¢vª{¥¨£ ¥¦z¤¤z©© ~© ¨z¢vªzy ª¥ ª}z |¥¬z¨¤v¤xz £¥yz¢ 

­}~x} ~¤ ª«¨¤ yzªz¨£~¤z© ª}z yz|¨zz ª¥ ­}~x} ª}z yzx~©~¥¤B£v¡~¤| ¦¨¥xz©© ¨z¬¥¢¬~¤| v¨¥«¤y v ¦¢vª{¥¨£ ~© 

¥¦z¤ ª¥ ª}z x¥££«¤~ª¯ ¥{ «©z¨© =av{{v¤ GEFG>C ̂¤ £¥¨z x¥¤x¨zªz ªz¨£©A ª}z ¥¦z¤¤z©© ¨z¢vªz© ª¥ ª}z z®ªz¤ª 

ª¥ ­}~x} ¨z©ª¨~xª~¥¤© ¥¤ yz¬z¢¥¦£z¤ªA x¥££z¨x~v¢~°vª~¥¤A v¤y «©z ¥{ v ªzx}¤¥¢¥|¯ v¨z ¥¦z¤zy «¦ 

=W¥«y¨zv« GEFE>C i}~© ~£¦¢~z© ª}vª v ¦¢vª{¥¨£ ~© yzz£zy ª¥ wz  £¥¨z ¥¦z¤ ­}z¤ ~ª ¦¢vxz© {z­z¨ ¨z©ª¨~xª~¥¤© 

¥¤ ¦v¨ª~x~¦vª~¥¤A yz¬z¢¥¦£z¤ªA ¥¨ «©z {¥¨ z~ª}z¨ ª}z yz¬z¢¥¦z¨ ¥¨ z¤y «©z¨ =\v­z¨ GEFI>C V¤¥ª}z¨ ­v¯ ª¥ 

z¤}v¤xz ª}z ¥¦z¤¤z©© ~© w¯ ¬z¨ª~xv¢¢¯ ~¤ªz|¨vª~¤| ¦¢vª{¥¨£©C d¤ ª}z z®ª¨z£z ©~yzA ­}z¤ v ¦¢vª{¥¨£ ~© 

x¥£¦¢zªz¢¯ ¥¦z¤A ª}z¨z ~© ¤¥ xz¤ª¨v¢ x¥¤ª¨¥¢ ¥¬z¨ ª}z ¦¢vª{¥¨£ v¤y ~ª x¥¤©~©ª© ¥{ {«¢¢¯ «¤¨z©ª¨~xªzy ¥¦z¤ 

©ªv¤yv¨y© =ev¨¡z¨ v¤y kv¤ V¢©ª¯¤z GEFM>C d¦z¤¤z©© xv¤ wz z®v£~¤zy vª ª}¨zz £v~¤ ¢z¬z¢©P ¦¨¥¬~yz¨ ¢z¬z¢A 

ªzx}¤¥¢¥|¯ ¢z¬z¢A v¤y «©z¨ ¢z¬z¢C i}z ¦¨¥¬~yz¨ ¢z¬z¢ ~© ¨z¢vªzy ª¥ ª}z ©ª¨vªz|~x ~¤¬¥¢¬z£z¤ª ¥{ ¦v¨ª¤z¨© v¤y 

©ªv¡z}¥¢yz¨©C i}z ªzx}¤¥¢¥|¯ ¢z¬z¢ yz©x¨~wz© ª}z ~¤ªz¨¥¦z¨vw~¢~ª¯ ¥{ ª}z ¦¢vª{¥¨£C av©ª¢¯A ª}z «©z¨ ¢z¬z¢ ~© 

x¥¤xz¨¤zy ­~ª} ª}z ¢z¬z¢ ¥¤ ­}~x} ª}z ¦¢vª{¥¨£ y~©x¨~£~¤vªz© «©z¨ |¨¥«¦© ¥¨ ©z|£z¤ª©C d¦z¤~¤| «¦ v 

¦¢vª{¥¨£ ¥¤ z~ª}z¨ ¥¤zA ¥¨ £«¢ª~¦¢z ¥{ ª}z©z ¢z¬z¢© xv¤ z¤}v¤xz ª}z £v¨¡zª ¦¥ªz¤ª~v¢ y«¨~¤| ª}z ¦¨zB~|¤~ª~¥¤ 

©ªv|z =d¤y¨«©A \v¤¤v£v¤z¤~A v¤y a¯¯ª~¤z¤ GEFJ>C  

 

b¥¨z ©¦zx~{~xv¢¢¯A ¥¦z¤~¤| «¦ v ¦¢vª{¥¨£ xv¤ z¤}v¤xz ª}z |¨¥­ª} w¯ ¨zy«x~¤| ¢¥x¡B~¤ {zv¨© v¤y 

©­~ªx}~¤| x¥©ª v¤y w¯ }v¨¤z©©~¤| ¤zª­¥¨¡ z{{zxª© =ev¨¡z¨ v¤y kv¤ V¢©ª¯¤z GEFM>C W̄  ¥¦z¤~¤| «¦ ª}z 

¦¢vª{¥¨£A ª}z ¦¢vª{¥¨£ ¥­¤z¨© xv¤ v¢¢¥­ ª}~¨yB¦v¨ª¯ yz¬z¢¥¦z¨© ª¥ x¥¤ª¨~w«ªz ~¤ z¤}v¤x~¤| v¤y yz¬z¢¥¦~¤| 

ª}z ©¥{ª­v¨z wv©zA ~¤ ª«¨¤ z¤}v¤x~¤| ª}z ¦¢vª{¥¨£Ċ© ¬v¢«z ª¥ «©z¨© =\}v°v­¤z} v¤y ]z¤{¨~y©©¥¤ GEFH>C 

d¤ ª}z ¥ª}z¨ ©~yz ¥{ ª}z ª¥¡z¤A ¦¢vª{¥¨£ ¥¦z¤¤z©© ¨zy«xz© ª}z ¥­¤z¨©Ċ xv¦vw~¢~ª¯ ª¥ x¥¤ª¨¥¢ ª}z ¦¢vª{¥¨£A 

z̈v¦ ©«w©ªv¤ª~v¢ ¦¨¥{~ª v¤y z®x¢«yz x¥£¦zª~ª¥¨© =ev¨¡z¨ v¤y kv¤ V¢©ª¯¤z GEFM>C i}z¨z{¥¨zA {¥¨ {~¨£© ª}vª 

x¨zvªz v¤y £v~¤ªv~¤ v ¦¢vª{¥¨£A ~ª ~© ~£¦¥¨ªv¤ª ª¥ yzªz¨£~¤z ª}z ¥¦ª~£v¢ ¢z¬z¢ ¥{ ¥¦z¤¤z©© =\v­z¨ GEFI>C 

i}z ¥¦z¤~¤| ©ª¨vªz|¯ {¥¨ ¦¢vª{¥¨£© ~© }zv¬~¢¯ yz¦z¤yz¤ª ¥¤ ª}z x¥¤ªz®ª ~¤ ­}~x} ~ª ~© ¨¥¢¢zy ¥«ª =W¥«y¨zv« 

GEFE>C [¥¨ y~{{z¨z¤ª £v¨¡zª©A ªzx}¤¥¢¥|~z© ¥¨ v¦¦¢~xvª~¥¤©A ª}z¨z ~© v y~{{z¨z¤ª ©«~ªvw¢z ¢z¬z¢ ¥{ ¥¦z¤¤z©©C   

 

l}z¨zv© ª}z x¥¤xz¦ª ¥{ ¦¢vª{¥¨£ ¥¦z¤¤z©© }v© wzz¤ yz©x¨~wzy ~¤ ª}z ¦v¦z¨ ¥{ =Z~©z¤£v¤¤ zª v¢C 

GEFF>A {¥¨ y~|~ªv¢ ¦¢vª{¥¨£©A ¥¦z¤¤z©© |¥z© ¥¤z ©ªz¦ {«¨ª}z¨C c¥ª ¥¤¢¯ ª}z ¥¨|v¤~°vª~¥¤v¢ v¨¨v¤|z£z¤ª© 

¨z|v¨y~¤| ª}z z¤ª¨v¤xz v¤y z®~ª ¨«¢z© ©}¥«¢y wz £v¤v|zyA w«ª v¢©¥ ª}z ¥¦z¤¤z©© ¥{ ªzx}¤¥¢¥|~z© v¤y 

©ªv¤yv¨y© ©«x} v© ª}z ©¥{ª­v¨z yz¬z¢¥¦£z¤ª ¡~y© v¤y Ve^© ©}¥«¢y wz ªv¡z¤ ~¤ª¥ x¥¤©~yz¨vª~¥¤ =\}v°v­¤z} 

v¤y ]z¤{¨~y©©¥¤ GEFJP yz gz«¬z¨ zª v¢C GEFM>C 
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3.2.1.4  Cloud and edge computing as a p latform  

V© ©ª~¦«¢vªzy ~¤ ª}z ¦v¦z¨ ¥{ =X«©«£v¤¥ GEFEv>A hvvh v¤y ª}z £¥¨z |z¤z¨v¢ x¢¥«y ~¤{¨v©ª¨«xª«¨z 

ª}vª z¤vw¢z© ª}vª ¥{{z¨~¤| =v© ­z¢¢ v© evvhA v¤y ^vvh ¥{{z¨~¤|©> z¤x¥£¦v©© v ¦¢vª{¥¨£ {¥¨ ¦z¨©¥¤v¢ v¤y 

z¤ªz¨¦¨~©z x¥£¦«ª~¤|C Yz{~¤~¤| x¢¥«y x¥£¦«ª~¤| v© v¤ ~¤y«©ª¨¯ ¦¢vª{¥¨£ }¥­z¬z¨ x¥£z© ­~ª} ª}z ¦¨z£~©z 

ª}vª {~¨£© ©«{{~x~z¤ª¢¯ ¥¦z¤ «¦ ª}z~¨ ªzx}¤¥¢¥|¯ ª¥ ª}~¨y ¦v¨ª~z© =X«©«£v¤¥ GEFEv>C ̂¤ ª}z ^Xi ¨zv¢£A x¢¥«y 

x¥£¦«ª~¤| xv¤ }¥­z¬z¨ zv©~¢¯ wz yz{~¤zy v© v y~|~ªv¢ ¦¢vª{¥¨£C i}~© ~© wzxv«©z ~ª ~¤¬¥¢¬z© ªzx}¤~xv¢ 

z¢z£z¤ª© ¥{ w¥ª} ©¥{ª­v¨z v¤y }v¨y­v¨z ª}vª v¨z ©ªv¤yv¨y~°zy ~¤ ¥¨yz¨ ª¥ «ª~¢~°z ª}z~¨ ¦¥ªz¤ª~v¢ =yz gz«¬z¨ 

zª v¢C GEFM>C [«¨ª}z¨£¥¨zA ª}z x¥¨z {«¤xª~¥¤v¢~ª¯ ¥{ x¢¥«y x¥£¦«ª~¤|Ċ© ¥{{z¨~¤|© v¨z wv©zy ¥¤ v¤ z®ªz¤©~w¢z 

x¥yzwv©z ª}vª ~¤ªz¨¥¦z¨vªz ­~ª} ~ª =i~­v¤v zª v¢C GEFE>C  

 

 V© {v¨ v© x¢¥«y x¥£¦«ª~¤| ¦¢vª{¥¨£© }v¬z ©~£~¢v¨ Ve^© ¥¨ ­zw ©z¨¬~xz© ª}vª z¤x¥«¨v|z yz¬z¢¥¦z¨© 

ª¥ ªv~¢¥¨ ª}z~¨ v¦¦¢~xvª~¥¤© ª¥ ª}z x¢¥«y ¦¢vª{¥¨£A ¥¨ £v¡z ~ª y~{{~x«¢ª {¥¨ «©z¨© ª¥ ©­~ªx} v£¥¤| ¦¢vª{¥¨£©A 

ª}z x¢¥«y z®}~w~ª© y~¨zxª ¤zª­¥¨¡ z{{zxª©C X¢¥«y ¦¢vª{¥¨£© £v¯ }¥­z¬z¨ v¢©¥ z®}~w~ª ~¤y~¨zxª ¤zª­¥¨¡ 

z{{zxª© ª¥ ª}z z®ªz¤ª ª}vª ª}z ¦¥¦«¢v¨~ª¯ ¥{ ¥¤z ¦¢vª{¥¨£ ¥¬z¨ v¤¥ª}z¨A ¨z©«¢ª© ~¤ v ¦¥©~ª~¬z {zzywvx¡ ¢¥¥¦A 

~¤ ª«¨¤ z¤}v¤x~¤| ª}z ¦¢vª{¥¨£Ċ© vªª¨vxª~¬z¤z©©C ¤̂ªz¨¥¦z¨vw~¢~ª¯ v¤y «©z ¥{ x¥££¥¤ ©ªv¤yv¨y© xv¤ 

z¤}v¤xz ª}z ¦z¨xz~¬zy ¬v¢«z w¯ x«©ª¥£z¨© =X«©«£v¤¥ GEFEv>C i}~© ¦z¨{zxª¢¯ ¨z¢vªz© ª¥ ª}z x}v¨vxªz¨~©ª~x 

¥{ y~|~ªv¢ ¦¢vª{¥¨£©A ­}~x} yz©x¨~wz© ª}vª ¤¥ª ¥¤¢¯ ª}z £¥y«¢v¨~°vª~¥¤ ª}¨¥«|} v x¥££¥¤ yz©~|¤ }~z¨v¨x}¯ 

x¥¤©ª~ª«ªz ª}z ¦¢vª{¥¨£A w«ª v¢©¥ ª}z ¥¦z¤¤z©© ¥{ ªzx}¤¥¢¥|~z© v¤y ©ªv¤yv¨y©A ©«x} v© ©¥{ª­v¨z 

yz¬z¢¥¦£z¤ª ¡~y© v¤y Ve^© ©}¥«¢y wz ªv¡z¤ ~¤ª¥ x¥¤©~yz¨vª~¥¤ =yz gz«¬z¨ zª v¢C GEFM>C  

 

[¥¢¢¥­~¤| {¨¥£ ª}z vw¥¬zA x¢¥«y x¥£¦«ª~¤| xv¤ ª}«© wz yz{~¤zy v© v y~|~ªv¢ ¦¢vª{¥¨£C i}z¤A v© 

~¤y~xvªzy ~¤ ©zxª~¥¤ HCFCGCHA x¢¥«y x¥£¦«ª~¤| xv¤ wz ¥¦z¨vªzy ¥¤ z~ª}z¨ ¥¤z ¥{ ª}z ª}¨zz ©z¨¬~xz £¥yz¢©O 

hvvhA evvhA ^vvhC [«¨ª}z¨£¥¨zA v© ~¤y~xvªzy ~¤ ©zxª~¥¤ HCFCHA zy|z x¥£¦«ª~¤| yz¢~¬z¨© ª}z ©v£z ©z¨¬~xz 

£¥yz¢© v© x¢¥«y x¥£¦«ª~¤|A w«ª ª}z¤ w¯ £zv¤© ¥{ v y~{{z¨z¤ª ~¤{¨v©ª¨«xª«¨zC l}z¨zv© x¢¥«y x¥£¦«ª~¤| 

}v© ~ª© x¥£¦«ª~¤| ¨z©¥«¨xz© xz¤ª¨v¢~°zyA ~¤ zy|z x¥£¦«ª~¤| ª}z x¥£¦«ª~¤| ¨z©¥«¨xz© v¨z yzxz¤ª¨v¢~°zyA 

v¢¢¥­~¤| {¥¨ v¤¥ª}z¨ v¨¨v¯ ¥{ wz¤z{~ª© ª¥ £v¤~{z©ªC i}z¨z{¥¨zA v© x¢¥«y x¥£¦«ª~¤| }v© v¢¨zvy¯ wzz¤ 

~yz¤ª~{~zy v© v y~|~ªv¢ ¦¢vª{¥¨£ ~ª xv¤ wz ~¤{z¨¨zy ª}vª zy|z x¥£¦«ª~¤|A ­}~x} yz¢~¬z¨© ª}z ©v£z ©z¨¬~xz 

ª}¨¥«|} v y~{{z¨z¤ª ªzx}¤¥¢¥|¯ ~¤{¨v©ª¨«xª«¨zA ~© v y~|~ªv¢ ¦¢vª{¥¨£ v© ­z¢¢C  

3.2.2  Business  ecosystems  

i}z zx¥©¯©ªz£ x¥¤xz¦ª ~© ¨z¢vªzy ª¥ ª}z ¦¨z¬~¥«© ¦¢vª{¥¨£ x¥¤xz¦ª =yz gz«¬z¨ zª v¢C GEFM>A ­}z¨z 

ª}z ¦¢vª{¥¨£ ¥­¤z¨ xv¤ wz ¨z{z¨¨zy ª¥ v© ª}z zx¥©¯©ªz£Ċ© ¡z¯ ©ª¥¤z {~¨£ =i~­v¤v GEFI>C ̂¤ ¥¨yz¨ ª¥ |zª v 

wzªªz¨ «¤yz¨©ªv¤y~¤| vw¥«ª ª}z ¨z¢z¬v¤ª ª}z¥¨zª~xv¢ y¥£v~¤©A ª}z w«©~¤z©© zx¥©¯©ªz£ x¥¤xz¦ª ©}¥«¢y wz 

x¥¤xz¦ª«v¢~°zyC  

3.2.2.1  A definition  

i}z ªz¨£ w«©~¤z©© zx¥©¯©ªz£ }v© wzz¤ {~¨©ª ~¤ª¨¥y«xzy ~¤ ª}z ¦v¦z¨ ¥{ b¥¥¨z =FNNH> v¤y ­v© wv©zy 

¥¤ ª­¥ x¥¤xz¦ª© ­}~x} v¨z ¨z¢z¬v¤ª ~¤ w¥ª} ¤vª«¨v¢ v¤y ©¥x~v¢ ©¯©ªz£©C i}z {~¨©ª x¥¤xz¦ª ~© x¥Bz¬¥¢«ª~¥¤A 

­}~x} yz©x¨~wz© }¥­ ~¤yz¦z¤yz¤ª ©¦zx~z© z¬¥¢¬z ~¤ v¤ z¤y¢z©© ¨zx~¦¨¥xv¢ x¯x¢zC i}~© £zv¤© ª}vª ª}z 

z¬¥¢«ª~¥¤ ¥{ ©¦zx~z© V ­~¢¢ ~¤z¬~ªvw¢¯ x}v¤|z w¥ª} ª}z ¤vª«¨v¢ ©z¢zxª~¥¤ v¤y z¬¥¢«ª~¥¤ ¥{ ©¦zx~z© WC i}z 

©zx¥¤y x¥¤xz¦ª ~© ¤vª«¨v¢ zx¥©¯©ªz£©A ­}~x} yz©x¨~wz© ª}vª y¥£~¤v¤ª x¥£w~¤vª~¥¤© ¥{ ©¦zx~z© £v¯ ©}~{ª 

v¤y ¤vª«¨v¢ zx¥©¯©ªz£© £~|}ª z¬z¤ x¥¢¢v¦©z ~{ ª}z¯ x}v¤|z ª¥ y¨v©ª~xv¢¢¯C [¥¢¢¥­~¤| ª}z©z ª­¥ x¥¤xz¦ª©A 

x¥£w~¤zy ­~ª} }~© ¬~©~¥¤ ¥¤ ©ª¨vªz|¯A b¥¥¨z ~¤ª¨¥y«xz© ª}z x¥¤xz¦ª ¥{ w«©~¤z©© zx¥©¯©ªz£©C i}z w«©~¤z©© 

zx¥©¯©ªz£ x¥¤xz¦ª yz©x¨~wz© ª}vª v x¥£¦v¤¯ xv¤¤¥ª wz ¬~z­zy v© v £z£wz¨ ¥{ v ©~¤|¢z ~¤y«©ª¨¯A w«ª 

©}¥«¢y ¨vª}z¨ wz ¬~z­zy v© ¦v¨ª ¥{ v w«©~¤z©© zx¥©¯©ªz£ ª}vª x¨¥©©z© £«¢ª~¦¢z ~¤y«©ª¨~z©C i}z©z w«©~¤z©© 

zx¥©¯©ªz£© v¨z x¥£¦¥©zy ¥{ v ¨v¤|z ¥{ ¢¥¥©z¢¯ x¥¤¤zxªzy z¤ª~ª~z© v¤y |¨vy«v¢¢¯ £¥¬z© {¨¥£ v ¨v¤y¥£ 

x¥¢¢zxª~¥¤ ¥{ ¥¨|v¤~°vª~¥¤© ª¥­v¨y© v ©ª¨«xª«¨zy ©¯©ªz£C Wv©zy ¥¤ ª}vª ¦}~¢¥©¥¦}¯A b¥¥¨z ©ªvªz© ª}vª ~¤ v 

w«©~¤z©© zx¥©¯©ªz£A y~{{z¨z¤ª x¥£¦v¤~z© ćX¥Bz¬¥¢¬z xv¦vw~¢~ª~z© v¨¥«¤y v ¤z­ ~¤¤¥¬vª~¥¤O ª}z¯ ­¥¨¡ 

x¥¥¦z¨vª~¬z¢¯ v¤y x¥£¦zª~ª~¬z¢¯ ª¥ ©«¦¦¥¨ª ¤z­ ¦¨¥y«xª©A ©vª~©{¯ x«©ª¥£z¨ ¤zzy©A v¤y z¬z¤ª«v¢¢¯ 

~¤x¥¨¦¥¨vªz ª}z ¤z®ª ¨¥«¤y ¥{ ~¤¤¥¬vª~¥¤©Ĉ =b¥¥¨z FNNHC ¦¦ LK>C V w«©~¤z©© zx¥©¯©ªz£ ~© x¥¤©~yz¨vw¢¯ 

y~{{z¨z¤ª {¨¥£ v¤ ~¤y«©ª¨¯A v© ~ª y¥z© ¤¥ª x¥¤ªv~¤ ª}z ­}¥¢z ¦¥¦«¢vª~¥¤ ¥{ ª}z ~¤y«©ª¨¯ v¤y ª}z ¨z¢vª~¥¤ ¥{ 

ª}z v|z¤ª© ~¤ ª}z w«©~¤z©© zx¥©¯©ªz£ xv¤ wz vx¨¥©© £«¢ª~¦¢z ~¤y«©ª¨~z©C i}z w«©~¤z©© zx¥©¯©ªz£ x¥¤xz¦ª 

v¢©¥ y~{{z¨© {¨¥£ ª}z ¬v¢«zBx}v~¤ x¥¤xz¦ª v© ~ª ~¢¢«©ª¨vªz© v £v¤¯Bª¥B£v¤¯ ¨z¢vª~¥¤©}~¦ =~¤©ªzvy ¥{ ¥¤zBª¥B
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¥¤z> v¤y wzxv«©z v¤ zx¥©¯©ªz£ ~© ¤¥ª ¤zxz©©v¨~¢¯ ¥¨yz¨zy vxx¥¨y~¤| ª¥ ª}z ¢¥|~xv¢ ¬v¢«zBvyy~¤| ©z§«z¤xz 

=yz¤ ]v¨ª~|} v¤y V©©z¢y¥¤¡ GEEI>C ̂ª ~© ~£¦¥©©~w¢z ª¥ y¨v­ v w¥«¤yv¨¯ ¥{ ª}z w«©~¤z©© zx¥©¯©ªz£A ¨vª}z¨A 

¥¤z ©}¥«¢y v~£ ª¥ ©¯©ªz£vª~xv¢¢¯ ©z¢zxª ª}z ¥¨|v¤~°vª~¥¤© ­}~x} v¨z £¥©ª ¤zzyzy ª¥ yz¢~¬z¨ {«ª«¨z ©«xxz©© 

=^v¤©~ª~ v¤y az¬~z¤ GEEI>C 

 

i}z w«©~¤z©© zx¥©¯©ªz£ x¥¤xz¦ª }v© z©¦zx~v¢¢¯ wzx¥£z ¨z¢z¬v¤ª ­}z¤ x¥£¦v¤~z©Ċ x¥£¦zª~ª~¬z 

¥¨~z¤ªvª~¥¤ ©}~{ªzy {¨¥£ x¥£¦zª~ª~¥¤ ¥¤ z{{~x~z¤x¯ v¤y z{{zxª~¬z¤z©©A ª¥­v¨y© x¥£¦zª~ª~¥¤ ¥¤ ~¤¤¥¬vª~¥¤C 

V© ª}z~¨ ~¤¤¥¬vª~¬z z{{¥¨ª© vxxz¢z¨vªzyA x¥£¦v¤~z© ¨zv¢~°zy ª}z¯ xv¤Ċª ¨zv¢~°z ª}z yz©~¨zy ~¤¤¥¬vª~¥¤ ¨z©«¢ª© 

v¢¥¤z =b¥¥¨z GEEK>C ez¨}v¦© ¥¤z ¥{ ª}z £¥©ª ­~yz¢¯ ¡¤¥­¤ ~¤y«©ª¨~z©A ­}~x} }~© x}v¨vxªz¨~°zy w¯ z®ª¨z£z 

~¤¤¥¬vª~¬z z{{¥¨ª© v¤y ~© ª}«© £v©©~¬z¢¯ ~¤ªz¨x¥¤¤zxªzyA ~© ª}z x¥£¦«ª~¤| ~¤y«©ª¨¯C ^¤ ©«x} }~|}¢¯ 

x¥¤¤zxªzy ~¤y«©ª¨~z©A ª}z ¦z¨{¥¨£v¤xz ¥{ ¥¨|v¤~°vª~¥¤© ~© {¥¨ v ¢v¨|z ¦v¨ª y¨~¬z¤ w¯ ª}z ©ª¨«xª«¨z v¤y 

x}v¨vxªz¨~©ª~x© ¥{ ª}z w«©~¤z©© zx¥©¯©ªz£ ª}z¯ ¦v¨ªv¡z ~¤ =^v¤©~ª~ v¤y az¬~z¤ GEEG>C ^¤ ¥¨yz¨ ª¥ {¥¨£ v¤ 

z{{zxª~¬z w«©~¤z©© zx¥©¯©ªz£A ¥¨|v¤~°vª~¥¤© £«©ª z{{zxª~¬z¢¯ x¥¢¢vw¥¨vªzA x¥Bz¬¥¢¬z ª}z~¨ z{{¥¨ª© v¨¥«¤y v 

xz¨ªv~¤ ~¤¤¥¬vª~¥¤ v¤y v¢~|¤ ª}z~¨ ¬~©~¥¤© ©¥ ª}vª ª}z~¨ g;Y ~¤¬z©ª£z¤ª© v¨z £«ª«v¢¢¯ ©«¦¦¥¨ª~¬z v¤y ª}z~¨ 

¥¦z¨vª~¤| ¦¨¥xz©©z© v¨z ©¯¤z¨|~©ª~x =b¥¥¨z GEEK>C V ¤zª­¥¨¡ ¥{ x¥£¦v¤~z© =w«©~¤z©© zx¥©¯©ªz£> ­¥¨¡© 

ª¥|zª}z¨ ~¤ ¥¨yz¨ ª¥ |v~¤ vy¬v¤ªv|z ¥¬z¨ v¤¥ª}z¨ ¤zª­¥¨¡ ¥{ x¥£¦v¤~z©C hªv¤yv¢¥¤z ©ª¨vªz|~z© v¨z 

ª}z¨z{¥¨z ¤¥ª ©«{{~x~z¤ª ­}z¤ v x¥£¦v¤¯ ~© }~|}¢¯ ¤zª­¥¨¡zy v¤y ~ª© ªzx}¤¥¢¥|¯Ċ© ©«xxz©© ~© ª}«© }~|}¢¯ 

yz¦z¤yz¤ª ¥¤ ª}z ¤zª­¥¨¡ ¥{ ¥¨|v¤~°vª~¥¤© ª}vª }v© ~¤{¢«z¤xz ¥¤ ª}z x¨zvª~¥¤ v¤y yz¢~¬z¨¯ ¥{ ª}z {¥xv¢ 

¦¨¥y«xª ¥¨ ©z¨¬~xz =^v¤©~ª~ v¤y az¬~z¤ GEEI> 

3.2.2.2  Main players in business ecosystems  

V© £z¤ª~¥¤zy ~¤ ª}z ¦¨z¬~¥«© ©zxª~¥¤A ª}z ªz¨£ w«©~¤z©© zx¥©¯©ªz£© {~¤y© ~ª© ¨¥¥ª© ~¤ ©¥x~v¢ v¤y 

¤vª«¨v¢ ©x~z¤xz© =b¥¥¨z FNNH>C V¢¥¤| ª}z©z ¢~¤z©A v ª¨v¤©¢vª~¥¤ ~© £vyz {¨¥£ ª}z ¨¥¢z© ¥{ ©¦zx~z© ~¤ 

w~¥¢¥|~xv¢ zx¥©¯©ªz£© ª¥ ª}z ¨¥¢z© ¥{ ¦¢v¯z¨© ~¤ w«©~¤z©© zx¥©¯©ªz£©C b¥¨z ©¦zx~{~xv¢¢¯A ª}z w¥¥¡ ¥{ ^v¤©~ª~ 

v¤y az¬~z¤ =GEEG> ¦¨¥¬~yz© v xvªz|¥¨~°vª~¥¤ ¥{ ª}¨zz £z£wz¨© v¤y ª}z~¨ y~©ª~¤xª ¨¥¢z© ~¤ v ¦v¨ª~x«¢v¨ 

w«©~¤z©© zx¥©¯©ªz£C i}z ¦¨z©z¤xzA ¨z¢vª~¥¤© v¤y ~¤ªz¨vxª~¥¤© v£¥¤| ª}z©z ¦¢v¯z¨© ~¤ ª«¨¤ yz©x¨~wz© }¥­ 

ª}z {¥xv¢ w«©~¤z©© zx¥©¯©ªz£ ­¥¨¡©C 

 

¶ `z¯©ª¥¤z©O i}z©z ¦¢v¯z¨© {«¤yv£z¤ªv¢¢¯ v~£ ª¥ ~£¦¨¥¬z ª}z zx¥©¯©ªz£© ¥¬z¨v¢¢ }zv¢ª} w¯ 

¦¨¥¬~y~¤| ¦¨zy~xªvw¢z v¤y ©ªvw¢z v©©zª©C ̂¤ w«©~¤z©© zx¥©¯©ªz£©A ¡z¯©ª¥¤z© }v¬z ª}z vy¬v¤ªv|z¥«© 

¦¥©~ª~¥¤ ¥{ ¦¨¥¬~y~¤| v ©¯©ªz£­~yz ¨¥¢zA yz©¦~ªz ¥¤¢¯ wz~¤| v ©£v¢¢ ¦v¨ª ¥{ ª}z ª¥ªv¢ ©¯©ªz£C i}z¯ 

©z¨¬z v© ª}z }«w ~¤ ª}z ¤zª­¥¨¡ ¥{ ~¤ªz¨vxª~¥¤© v£¥¤| £z£wz¨© w¯ ©~£¦¢~{¯~¤| ª}z x¥£¦¢z® ªv©¡ 

¥{ x¥¤¤zxª~¤| ¥ª}z¨ ¤zª­¥¨¡ ¦v¨ª~x~¦v¤ª© ª¥ ¥¤z v¤¥ª}z¨C [«¨ª}z¨£¥¨zA ª}z¯ z¤}v¤xz ª}z 

¨¥w«©ª¤z©© ¥{ ª}z zx¥©¯©ªz£ w¯ ¦¨¥¬~y~¤| v ¦¥~¤ª ¥{ ¨z{z¨z¤xz v¤y w¯ x¥¤©~©ªz¤ª¢¯ ~¤x¥¨¦¥¨vª~¤| 

~¤¤¥¬vª~¥¤©C V¢¥¤| ª}z©z ¢~¤z©A ¡z¯©ª¥¤z© v~£ ª¥ z¤©«¨z ª}z~¨ ¥­¤ ¦¨¥©¦z¨~ª¯ v¤y ©«¨¬~¬v¢ w¯ 

x¥¤ª~¤«v¢¢¯ ª¨¯~¤| ª¥ ~£¦¨¥¬z ª}z {¥xv¢ zx¥©¯©ªz£C h«w©z§«z¤ª¢¯A z{{zxª~¬z ¡z¯©ª¥¤z ©ª¨vªz|~z© v¨z 

{¥x«©zy vª x¨zvª~¤| ¬v¢«z ­~ª}~¤ ª}z zx¥©¯©ªz£ v¤y ©}v¨~¤| ª}vª ¬v¢«z v£¥¤| ¦¢v¯z¨© ~¤ ª}z 

zx¥©¯©ªz£C V© v ¡z¯©ª¥¤z ¦¢v¯z¨ ~© {¥«¤yvª~¥¤v¢ ~¤ {¥¨£~¤| v ©ªvw¢z zx¥©¯©ªz£A ¨z£¥¬~¤| ¥¤zA 

~¤}z¨z¤ª¢¯ ¢zvy© ª¥ ~ª© x¥¢¢v¦©z =^v¤©~ª~ v¤y az¬~z¤ GEEG>C  

¶ Y¥£~¤vª¥¨©O i}~© ¦¢v¯z¨ £v~¤¢¯ v~£© {¥¨ ¬z¨ª~xv¢ ¥¨ }¥¨~°¥¤ªv¢ ~¤ªz|¨vª~¥¤A v¢¢¥­~¤| }~£ ª¥ ¥­¤ v 

¢v¨|z ©}v¨z ¥{ ª}z ¤zª­¥¨¡C i}~© x¥¤xz¦ª ©ªz£© {¨¥£ w~¥¢¥|~xv¢ ©¯©ªz£©A ­}z¨z ª}z y¥£~¤vª¥¨ 

¥¬z¨ªv¡z© v ¢v¨|z ¦v¨ª ¥{ ª}z~¨ zx¥©¯©ªz£ w¯ ¥¬z¨ªv¡~¤| ª}z~¨ {«¤xª~¥¤© ¥¨ z¢~£~¤vª~¤| ª}z£C V¢¥¤| 

ª}z©z ¢~¤z©A ª}z y¥£~¤vª¥¨ v~£© ª¥ wz ¨z©¦¥¤©~w¢z {¥¨ ª}z £v ¥¨~ª¯ ¥{ ¬v¢«z x¨zvª~¥¤ v¤y xv¦ª«¨z 

v¤y z¢~£~¤vªz ¥ª}z¨ £z£wz¨© ¥¨ ¦¨¥}~w~ª ¤z­ ¦¢v¯z¨© {¨¥£ z¤ªz¨~¤|C d¤xz v y¥£~¤vª¥¨ }v© 

©zx«¨zy }~© y¥£~¤v¤ª ¦¥©~ª~¥¤A y«z ª¥ ª}z }~|} ¢z¬z¢ ¥{ x¥¤ª¨¥¢A ~ª ~© }v¨y ª¥ x¨zvªz v £zv¤~¤|{«¢ 

zx¥©¯©ªz£C X¥¤©z§«z¤ª¢¯A v y¥£~¤vª¥¨ xv¤ ¦¥ªz¤ª~v¢¢¯ yv£v|z v¤ zx¥©¯©ªz£Ċ© }zv¢ª} =^v¤©~ª~ v¤y 

az¬~z¤ GEEG>C    

¶ c~x}z e¢v¯z¨©O i}z ª}~¨y ¦¢v¯z¨ y¥ ~¤y~¬~y«v¢¢¯ ¤¥ª }v¬z w~| ~£¦vxª ¥¤ ª}z zx¥©¯©ªz£A }¥­z¬z¨A 

y«z ª¥ ª}z w~| v£¥«¤ª ¥{ ¦¢v¯z¨©A ª}z~¨ ª¥ªv¢ w«¢¡ x¥¤ª¨~w«ªz© ©~|¤~{~xv¤ª¢¯C W¥ª} ~¤ ªz¨£© ¥{ ª¥ªv¢ 

£v©© v© ­z¢¢ v© ¬v¨~zª¯ ª}z¯ x¥¤ª¨~w«ªzA ª}z¨zw¯ ©}v¦~¤| ­}vª ª}z zx¥©¯©ªz£ ~©C i}~© ~© y~{{z¨z¤ª 

{¨¥£ ¡z¯©ª¥¤z ¦¢v¯z¨©A ­}~x} ©}v¦z ­}vª ª}z zx¥©¯©ªz£ y¥z© =^v¤©~ª~ v¤y az¬~z¤ GEEG>C  
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3.2.2.3  Measures of e cosystem health  

V© z®¦¢v~¤zy ~¤ ©zxª~¥¤ HCGCGA w«©~¤z©© zx¥©¯©ªz£ y¥z© ¤¥ª ¢¥¥¡ vª ª}z ¦z¨{¥¨£v¤xz ¥{ v ©~¤|¢z {~¨£A 

w«ª ¨vª}z¨ ¢¥¥¡© vª ª}z y¯¤v£~x ~¤ªz¨vxª~¥¤© ¥{ ª}z ©¯©ªz£ v© v ­}¥¢zC l}z¤ v¤v¢¯°~¤| ª}z }zv¢ª} ¥{ ª}z 

zx¥©¯©ªz£A ­z £«©ª ª}z¨z{¥¨z ©}~{ª ¥«¨ ¬~z­ ª¥­v¨y© ª}z x¥¢¢zxª~¬z ~£¦vxª ¥{ ¤zª­¥¨¡ ~¤ªz¨vxª~¥¤© ~¤ ª}z 

¤zª­¥¨¡C lz ª}z¤ v©¡ ¥«¨©z¢¬z©O ]¥­ xv¤ ­z v©©z©© ª}z }zv¢ª} ¥{ v¤ z¤ª~¨z w«©~¤z©© zx¥©¯©ªz£ ¥{ {~¨£©A 

¦¨¥y«xª©A v¤y x¥¤©«£z¨©T i}z w¥¥¡ ¥{ ^v¤©~ª~ v¤y az¬~z¤ =GEEG> ¦¨¥¦¥©z© |«~yz¢~¤z© ­}~x} xv¤ wz «©zy 

ª¥ £zv©«¨z v¤ zx¥©¯©ªz£Ċ© }zv¢ª}C i}z £zv©«¨z© ª}z¯ ¦¨¥¦¥©z v¨z ¨z¢vªzy ª¥ ª}z z®ªz¤ª v¤ zx¥©¯©ªz£ v© 

v ­}¥¢z ~© y«¨vw¢¯ |¨¥­~¤| ¥¦¦¥¨ª«¤~ª~z© {¥¨ ~ª© £z£wz¨© v¤y {¥¨ ª}¥©z ­}¥ yz¦z¤y ¥¤ ~ª =^v¤©~ª~ v¤y az¬~z¤ 

GEEGC ¦¦ HG>C ̂ ¤ ª}z ¢~|}ª ¥{ ª}vªA v¤y ~¤©¦~¨zy w¯ ª}z w~¥¢¥|~xv¢ £zªv¦}¥¨ {¨¥£ ­}~x} ª}z w«©~¤z©© 

zx¥©¯©ªz£ x¥¤xz¦ª ~© yz¨~¬zyA ª}z¯ ¦¨¥¦¥©z ª}¨zz v©¦zxª© ­}~x} xv¤ £zv©«¨z ª}z zx¥©¯©ªz£ }zv¢ª}C ̂¤ 

ª«¨¤A zvx} ¥{ ª}z©z v©¦zxª© }v¬z v ¤«£wz¨ ¥{ £zª¨~x© ª}vª ©}¥«¢y ¦¨¥¬~yz v© v ©zª ¥{ ª¥¥¢© ª¥ v©©z©© ª}z©z 

v©¦zxª©C i}z©z £zª¨~x© ­~¢¢ }¥­z¬z¨ ¤¥ª v¦¦¢¯ ~¤ z¬z¨¯ x~¨x«£©ªv¤xzA w«ª ©}¥«¢y ¨vª}z¨ ¦¨¥¬~yz v ¨¥«|} 

|«~yz¢~¤z {¥¨ v©©z©©~¤| ª}z zx¥©¯©ªz£ }zv¢ª}C  

 

1.  g¥w«©ª¤z©©O i}~© ¨z{z¨© ª¥ ª}z z®ªz¤ª ª}z w«©~¤z©© zx¥©¯©ªz£ ~© xv¦vw¢z ¥{ ©«¨¬~¬~¤| v¤y yzv¢~¤| 

­~ª} y~©¨«¦ª~¥¤© v¤y ¦z¨ª«¨wvª~¥¤©C ^ª }v© ~ª© £v~¤ z£¦}v©~© ¥¤ ª}z ¨¥w«©ª¤z©© ¥{ ª}z zx¥©¯©ªz£Ċ© 

­~ª} ¨z|v¨y ª¥ y~©¨«¦ª~¥¤© ª}vª v¨z x¥¤©~yz¨zy ª¥ wz yz©ª¨«xª~¬zC i}~© ~© v©¦zxª ~© z©¦zx~v¢¢¯ 

¨z¢z¬v¤ª ~¤ ª}z ¢~|}ª ¥{ ~¤x¨zv©~¤| ªzx}¤¥¢¥|~xv¢ x}v¤|z ¢zvy~¤| ª¥ y~©x¥¤ª~¤«¥«© ­v¬z© ª}¨¥«|} 

~¤y«©ª¨~z©C  

a. h«¨¬~¬v¢ ¨vªz©O i}z z®ªz¤ª ª}vª ¦v¨ª~x~¦v¤ª© ~¤ ª}z zx¥©¯©ªz£ }v¬z }~|} ©«¨¬~¬v¢ ¨vªz© ¥¬z¨ 

ª~£zA ¥¨ x¥£¦v¨zy ª¥ ©~£~¢v¨ zx¥©¯©ªz£© 

b. ez¨©~©ªz¤xz ¥{ zx¥©¯©ªz£ ©ª¨«xª«¨zO i}z z®ªz¤ª ª}vª ª}z ©ª¨«xª«¨z ¥{ ª}z zx¥©¯©ªz£ v¤y 

¨z¢vª~¥¤© v£¥¤| zx¥©¯©ªz£ ¦v¨ª~x~¦v¤ª© v¨z ¤¥ª v{{zxªzy w¯ z®ªz¨¤v¢ x}v¤|zC 

c. e¨zy~xªvw~¢~ª¯O cz®ª ª¥ ¦z¨©~©ªz¤xz ¥{ ª}z zx¥©¯©ªz£A ~ª ~© ¦¨zy~xªvw¢¯ ¢¥xv¢~°zy v© ­z¢¢C l~ª} 

©¥£z ¨vy~xv¢ x}v¤|z© ~ª ~© ~¤z¬~ªvw¢z ª¥ x}v¤|z ª}z zx¥©¯©ªz£A }¥­z¬z¨ ª}z ¦¨zy~xªvw¢z 

x¥¨z ¥{ v ¨¥w«©ª zx¥©¯©ªz£ ­~¢¢ |z¤z¨v¢¢¯ ¤¥ª x}v¤|zC  

d. a~£~ªzy ¥w©¥¢z©xz¤xzO b¥©ª ¥{ ª}z ~¤¬z©ª£z¤ª© v¤y ~¤©ªv¢¢zy wv©z ¥{ ª}z ªzx}¤¥¢¥|¯ ­~¢¢ 

¨z£v~¤ ©~£~¢v¨ v{ªz¨ y~©¨«¦ª~¬z x}v¤|z© ~¤ ª}z zx¥©¯©ªz£Ċ© z¤¬~¨¥¤£z¤ªC  

e. X¥¤ª~¤«~ª¯ ¥{ «©z z®¦z¨~z¤xz v¤y «©z xv©z©O l~ª} ª}z ~¤ª¨¥y«xª~¥¤ ¥{ ¤z­ ªzx}¤¥¢¥|~z©A 

ª}z zx¥©¯©ªz£Ċ© x¥¤©«£z¨©Ċ z®¦z¨~z¤xz ­~¢¢ |¨vy«v¢¢¯ z¬¥¢¬z ~¤©ªzvy ¥{ wz~¤| ¨z¤yz¨zy 

¥w©¥¢zªzC   

2.  e¨¥y«xª~¬~ª¯O cz®ª ª¥ ©«©ªv~¤~¤| v ©ªvw¢z ©ª¨«xª«¨zA ª}z £z£wz¨© ¥{ v w«©~¤z©© zx¥©¯©ªz£ £«©ª 

©«{{~x~z¤ª¢¯ wz¤z{~ª {¨¥£ ª}z~¨ x¥¤¤zxª~¥¤©C i}z ¦¨¥y«xª~¬~ª¯ ª}z¤ ¨z{z¨© ª¥ ª}z z{{zxª~¬z¤z©© ¥{ 

v¤ zx¥©¯©ªz£ ~¤ x¥¤¬z¨ª~¤| ¨v­ £vªz¨~v¢© ~¤ª¥ ¬v¢«z {¥¨ ~ª© £z£wz¨©C kv¢«z xv¤ z~ª}z¨ wz x¨zvªzy 

ª}¨¥«|} ¤z­ ¦¨¥y«xª© v¤y {«¤xª~¥¤© ¥¨ ¢¥­z¨zy x¥©ª©C  

a. i¥ªv¢ {vxª¥¨ ¦¨¥y«xª~¬~ª¯O i}z ¦¨¥y«xª~¬~ª¯ ¥{ v¤ zx¥©¯©ªz£Ċ© £z£wz¨© «¤~ª© ¥{ ~¤¦«ª =zC|C 

¢vw¥¨A xv¦~ªv¢A zªxC> ~¤ª¥ «¤~ª© ¥{ ¥«ª¦«ª =~CzC vyyzy ¬v¢«z>C  

b. e¨¥y«xª~¬~ª¯ ~£¦¨¥¬z£z¤ª ¥¬z¨ ª~£zO i}z z®ªz¤ª ª}vª ª}z {vxª¥¨ ¦¨¥y«xª~¬~ª¯ ¥{ v¤ 

zx¥©¯©ªz£Ċ© £z£wz¨© ~¤x¨zv©z© ¥¬z¨ ª~£zC  

c. Yz¢~¬z¨¯ ¥{ ~¤¤¥¬vª~¥¤©O i}z z®ªz¤ª ª}vª ª}z zx¥©¯©ªz£ x¥¤ª¨~w«ªz© ~¤ yz¢~¬z¨~¤| ¤z­ 

ªzx}¤¥¢¥|~z©A ~yzv© ¥¨ ¦¨¥xz©©z© ª¥ ~ª© £z£wz¨©C [«¨ª}z¨£¥¨zA ª}z zx¥©¯©ªz£ ©}¥«¢y 

¢¥­z¨ ª}z x¥©ª ¥{ ~£¦¢z£z¤ª~¤| ª}z©z ~¤¤¥¬vª~¥¤© x¥£¦v¨zy ª¥ z£¦¢¥¯~¤| ª}z£ ­~ª}¥«ª 

ª}z zx¥©¯©ªz£C Yz¢~¬z¨¯ ¥{ ~¤¤¥¬vª~¥¤© xv¤ v¢©¥ wz £zv©«¨zy w¯ ª}z z®ªz¤ª ª}z zx¥©¯©ªz£ 

¦¨¥¦v|vªz© vxxz©© ª¥ ª}z ~¤¤¥¬vª~¥¤© ¥¨ ¦¨¥¦z¢© vy¥¦ª~¥¤ ¥{ ª}z ~¤¤¥¬vª~¥¤C 

3.  c~x}z x¨zvª~¥¤O av©ª¢¯A ª}z w«©~¤z©© zx¥©¯©ªz£ }zv¢ª} xv¤ wz £zv©«¨zy w¯ ª}z z®ªz¤ª ª}vª ~ª 

z®}~w~ª© ¬v¨~zª¯ ¥¨ y~¬z¨©~ª¯C l}z¨zv© ¬v¨~zª¯ ¥{ ª}z zx¥©¯©ªz£ ~© ~£¦¥¨ªv¤ªA ~ª ~© ¤¥ª v¤ vyz§«vªz 

£zv©«¨z ¥{ ª}z zx¥©¯©ªz£Ċ© ¦z¨{¥¨£v¤xz ¥¤ ~ª© ¥­¤C i}z¨z v¨z £v¤¯ z®v£¦¢z© ¥{ w«©~¤z©© 

zx¥©¯©ªz£© ª}vª v¨z x¥¤©~yz¨vw¢¯ y~¬z¨©zA ¯zª ¢vx¡ ¦z¨{¥¨£v¤xzC i}z¨z{¥¨zA ­}vª £vªªz¨© £¥©ªA ~© 

ª}vªA ª}¨¥«|} ª}z x¨zvª~¥¤ ¥{ ¤z­ ¬v¢«vw¢z {«¤xª~¥¤©A ª}z w«©~¤z©© zx¥©¯©ªz£ ~© vw¢z ª¥ ~¤x¨zv©z 

ª}z £zv¤~¤|{«¢ ¬v¢«z ¥¬z¨ ª~£zC 

a. kv¨~zª¯O i}z ¤«£wz¨ ¥{ ¤z­ ¥¦ª~¥¤©A xvªz|¥¨~z©A ªzx}¤¥¢¥|~xv¢ w«~¢y~¤| w¢¥x¡©A ¦¨¥y«xª©A 

v¤yD¥¨ w«©~¤z©© wz~¤| x¨zvªzy ­~ª}~¤ ª}z zx¥©¯©ªz£C 

b. kv¢«z x¨zvª~¥¤O i}z ¥¬z¨v¢¢ ¬v¢«z ¥{ ª}z x¨zvªzy ¥¦ª~¥¤© 
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i}z ¦v¦z¨ ¥{ yz¤ ]v¨ª~|}A i¥¢A v¤y k~©©x}z¨ =GEEK>A w«~¢y© «¦¥¤ ª}z {~¨©ª ©ªz¦ ª}vª }v© wzz¤ ªv¡z¤ 

w¯ ̂v¤©~ª~ v¤y az¬~z¤ =GEEG> ~¤ yz{~¤~¤| v¤y ~yz¤ª~{¯~¤| ª}z yzªz¨£~¤v¤ª© v¤y {vxª¥¨©C l}z¨zv© ^v¤©~ª~ v¤y 

az¬~z¤ =GEEG>  x¥¤xz¦ª«v¢~°z© ª}z w«©~¤z©© zx¥©¯©ªz£ }zv¢ª} x¥¤xz¦ª v¤y |~¬z ©¥£z vy¬~xz ¥¤ £zv©«¨~¤| 

~ª ¥¤ £z©¥B¢z¬z¢A yz¤ ]v¨ª~|} zª v¢C =GEEK> ªv¡z ª}z ¤z®ª ©ªz¦ w¯ ¦¨¥¬~y~¤| x¥¤x¨zªz ¥¦z¨vª~¥¤v¢ £zv©«¨z© 

¥{ w«©~¤z©© zx¥©¯©ªz£ }zv¢ª} vª w¥ª} w«©~¤z©© zx¥©¯©ªz£B v¤y x¥£¦v¤¯ ¢z¬z¢C bv¤v|z¨© ©}¥«¢y wz vw¢z 

ª¥ ¨zvy~¢¯ «©z ª}z©z w«©~¤z©© zx¥©¯©ªz£ }zv¢ª} £zv©«¨z©C [¨¥£ ª}z~¨ y¨v{ªzy ¨z¦¥©~ª¥¨¯A yz¤ ]v¨ª~|} zª 

v¢C =GEEK> ¢~©ªzy v ¨v¤|z ¥{ zx¥©¯©ªz£ }zv¢ª} £zv©«¨z© ­}~x} x¥¤{¥¨£ ª}z~¨ {¥«¨ x¨~ªz¨~vP «©z¨ {¨~z¤y¢~¤z©© 

=~CzC «©vw¢z ~¤ £v¤v|z£z¤ª ¦¨vxª~xz> A v¬v~¢vw~¢~ª¯ ¥{ yvªv =~CzC yvªv ¥¤ ª}z £zv©«¨z ©}¥«¢y wz x¥££¥¤¢¯ 

v¬v~¢vw¢z> A ¢¥¤|Bªz¨£ «©v|z =~CzC yvªv ¥¤ ª}z £zv©«¨z ©}¥«¢y wz «©vw¢z ¥¬z¨ v ¢¥¤|z¨ ªz¨£> v¤y £«¢ª~B¢z¬z¢ 

£zv©«¨z£z¤ª© =~CzC ¥¤ ~¤y~¬~y«v¢ x¥£¦v¤¯B v¤y zx¥©¯©ªz£© ¢z¬z¢>C 

1.  g¥w«©ª¤z©©O 

a. oBhx¥¨zO V wv¤¡¨«¦ªx¯ £¥yz¢A v~£zy vª £zv©«¨~¤| ª}z x¨zy~ª­¥¨ª}~¤z©© v¤y ©¥¢¬z¤x¯ ¥{ v 

x¥£¦v¤¯C 

b. oZiV £¥yz¢O bvª}z£vª~xv¢ wv¤¡¨«¦ªx¯ x¢v©©~{~xvª~¥¤ ©x¥¨z £¥yz¢ ª}vª z©ª~£vªz© ª}z 

x}v¤xz© ¥{ v x¥£¦v¤¯ |¥~¤| wv¤¡¨«¦ª ­~ª}~¤ ª­¥ ¯zv¨©C 

c. a~§«~y~ª¯O ^¤y~xvª~¥¤ vw¥«ª ª}z v x¥£¦v¤¯Ċ© v©©zª© ª}vª v¨z xv©} ¥¨ xv¤ wz §«~x¡¢¯ 

ª¨v¤©{z¨¨zy ~¤ª¥ xv©}A ~¤y~xvª~¤| ª}z z®ªz¤ª ª¥ ­}~x} v x¥£¦v¤¯ ~© vw¢z ª¥ £v¡z ~ª© ©}¥¨ª 

ªz¨£ ¦v¯£z¤ª©C  

d. X¥¤¤zxªzy¤z©©O c«£wz¨ ¥{ ¨z¢vª~¥¤© v£¥¤| ¦v¨ª~x~¦v¤ª© ­~ª}~¤ ª}z zx¥©¯©ªz£  

e. X¥¤¤zxªzy¤z©© ¥{ x¥£¦v¤¯O c«£wz¨ ¥{ ¨z¢vª~¥¤© ¥{ v ©~¤|¢z vxª¥¨ =x¥£¦v¤¯ ¢z¬z¢> 

f.  Xz¤ª¨v¢~ª¯ ¥{ x¥£¦v¤¯O ]~|}z¨ xz¤ª¨v¢~ª¯ =~CzC ª}z wz~¤| ª}z xz¤ª¨v¢ ª¥«x}B¦¥~¤ª ¥{ ª}z 

zx¥©¯©ªz£> ¥{ v x¥£¦v¤¯ ~¤ v w«©~¤z©© zx¥©¯©ªz£A £zv¤© }~|}z¨ ¦z¨©~©ªz¤xz ¥{ ~ªC  

2.  e¨¥y«xª~¬~ª¯O 

a. V©©zª w«~¢y«¦O V¤ ~¤x¨zv©z ~¤ {~¤v¤x~v¢ v©©zª© =xv¤ wz vª x¥£¦v¤¯ ¥¨ zx¥©¯©ªz£ ¢z¬z¢>A 

z©ªvw¢~©}zy ª}¨¥«|} zv¨¤~¤|©A ©v¬~¤|© v¤y ~¤¬z©ª£z¤ª ¨zª«¨¤©C  

b. czª­¥¨¡ ¨z©¥«¨xz©O ­}~x} ~© £zv©«¨zy w¯ ª}z xz¤ª¨v¢~ª¯ =xv¢x«¢vªzy w¯ ]z¨{~¤yv}¢ ~¤yz®>A 

©¥¢¬z¤x¯ v¤y ¨zª«¨¤ ¥¤ v©©zª© =gd^>C 

3.  c~x}z X¨zvª~¥¤O 

a. kv¨~zª¯ ­~ª}~¤ zx¥©¯©ªz£ v¤y ¦v¨ª¤z¨©O Xv¤ wz £zv©«¨zy w¯ ª}z y~{{z¨z¤xz© ¥{ zx¥©¯©ªz£ 

¦v¨ª~x~¦v¤ª©Ċ x¥£¦v¤¯ ©xv¢zA ¦z¨{¥¨£v¤xzA £v¨¡zª vxª~¬~ª~z©A zªxC  

b. c~x}z ¬v¨~zª¯ ¥{ ¦v¨ª¤z¨©O Y~{{z¨z¤ª ¦v¨ª¤z¨©Ċ ¦¨¥®~£~ª¯ ª¥ ª}z x«©ª¥£z¨A v¤y ª}z ¤¥¬z¢ª¯ 

¥{ ª}z~¨ x«¨¨z¤ª ¡¤¥­¢zy|zC 

c. h¥¢¬z¤x¯O i}z |¨¥­ª} ¥{ z§«~ª¯ ¥¬z¨ yzwª©C 

3.2.2.4  IoT ecosystems  

V© y~©x«©©zy ~¤ ª}z ¦¨z¬~¥«© ©zxª~¥¤A v¤ zx¥©¯©ªz£ ¨z¬¥¢¬z© v¨¥«¤y v xz¨ªv~¤ ~¤¤¥¬vª~¥¤ =¥¨ v x¥¨z>C 

i}~© x¥¨z ¨z{z¨© ª¥ ª}z v©©zª© ­}~x} v¨z x¥££¥¤¢¯ «©zy w¯ ª}z £z£wz¨© ~¤ ª}z w«©~¤z©© zx¥©¯©ªz£C V© 

ª}z ^¥i ¨z{z¨© ª¥ ª}z ~¤ªz¨x¥¤¤zxª~¥¤ ¥{ ª}z ¦}¯©~xv¢ ­¥¨¢y ­~ª} ª}z y~|~ªv¢ ­¥¨¢yA ª}z }v¨y­v¨z v¤y ©¥{ª­v¨z 

¦¢vª{¥¨£© v¤y x¥££¥¤¢¯ «©zy ©ªv¤yv¨y© ¢v ̄vª ª}z x¥¨z ¥{ ª}z ^¥i zx¥©¯©ªz£C  

 

h«w©z§«z¤ª¢¯A ª}z ^¥i zx¥©¯©ªz£ xv¤ wz z®¦¢v~¤zy ~¤ ªz¨£© ¥{ {¥«¨ ¦v¨ª©O 

¶ Yz¬~xzO i}~© ¨z{z¨© ª¥ ª}z i}~¤|© ©~yz ¥{ ª}z ^¥i v¤y  ~¤x¢«yz© ª}z }v¨y­v¨z v¤y ©¥{ª­v¨z ¦¢vª{¥¨£©A 

v© ­z¢¢ v© ¨z¢vªzy ©ªv¤yv¨y© ©«x} v© |vªz­v¯ ©¦zx~{~xvª~¥¤© ¨z¢vªzy ª¥ ª}z yz¬~xz© =~CzC ©z¤©¥¨© v¤y 

vxª«vª¥¨©>C  

¶ X¥¤¤zxª~¬~ª¯O i}~© ¨z{z¨© ª¥ ª}z x¥¤¤zxª~¬~ª¯ v£¥¤| ª}z yz¬~xz©A v¤y ª}z x¥££«¤~xvª~¥¤ ª}¨¥«|} 

­}~x} ª}~© ~© z©ªvw¢~©}zyC i}~© xv¤ ~¤x¢«yz ªzx}¤¥¢¥|~z© ©«x} v© g[^YA l^[^A gVcA zªxC W¥ª} 

}v¨y­v¨z v¤y ©¥{ª­v¨z ¦¢vª{¥¨£© ©}¥«¢y wz ~¤x¢«yzy ~¤ ª}~© ¦v¨ª ¥{ ª}z zx¥©¯©ªz£C  

¶ V¦¦¢~xvª~¥¤ ©z¨¬~xz©O i}~© ¨z{z¨© ª¥ ª}z x¥££¥¤ ©¥{ª­v¨z ¦¢vª{¥¨£© v¤y ©ªv¤yv¨y© v¢¢¥­~¤| {¥¨ 

©ªv¤yv¨y© ~¤ yz¬z¢¥¦~¤| ^¥i v¦¦¢~xvª~¥¤© 

¶ h«¦¦¥¨ª~¤| ©z¨¬~xz©O i}~© ¨z{z¨© ª¥ ©z¨¬~xz© ¤zzyzy {¥¨ w~¢¢~¤|A v©©«¨v¤xz v¤y ¦¨¥¬~©~¥¤~¤| ¥{ ª}z 

^¥i v¦¦¢~xvª~¥¤© =bv°}z¢~© zª v¢C GEFG>C  
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[¥¢¢¥­~¤| {¨¥£ ª}~©A v¤ ^¥i w«©~¤z©© zx¥©¯©ªz£ xv¤ wz yz{~¤zy v©O ćV ©¦zx~v¢ ª¯¦z ¥{ w«©~¤z©© 

zx¥©¯©ªz£ ­}~x} ~© x¥£¦¨~©zy ¥{ ª}z x¥££«¤~ª¯ ¥{ ~¤ªz¨vxª~¤| x¥£¦v¤~z© v¤y ~¤y~¬~y«v¢© v¢¥¤| ­~ª} ª}z~¨ 

©¥x~¥Bzx¥¤¥£~x z¤¬~¨¥¤£z¤ªA ­}z¨z ª}z x¥£¦v¤~z© v¨z x¥£¦zª~¤| v¤y x¥¥¦z¨vª~¤| w¯ «ª~¢~°~¤| v x¥££¥¤ 

©zª ¥{ x¥¨z v©©zª© ¨z¢vªzy ª¥ ª}z ~¤ªz¨x¥¤¤zxª~¥¤ ¥{ ª}z ¦}¯©~xv¢ ­¥¨¢y ¥{ ª}~¤|© ­~ª} ª}z ¬~¨ª«v¢ ­¥¨¢y ~{ 

^¤ªz¨¤zªCĈ =bv°}z¢~© zª v¢C GEFGC ¦¦ J>C  

 

l}z¤ ªv¢¡~¤| vw¥«ª ª}z ªzx}¤~xv¢ y¥£v~¤© ¥{ ^¥iA ¨z¢vªzy ª¥ ª}z {¥«¨ ¦v¨ª© ¥{ ­}~x} ª}z ^¥i 

zx¥©¯©ªz£ ~© x¥£¦¥©zyA ª}¨zz y¥£v~¤© xv¤ wz ~yz¤ª~{~zyP ª}z yz¬~xz y¥£v~¤ =~yz¤ª~{~xvª~¥¤ v¤y ©z¤©~¤| 

ªzx}¤¥¢¥|~z©>A x¥¤¤zxª~¬~ª¯ y¥£v~¤ =vxxz©© v¤y x¥¨z ¤zª­¥¨¡ x¥¤¤zxª~¬~ª¯>A ©z¨¬~xz y¥£v~¤ =v¦¦¢~xvª~¥¤ 

©z¨¬~xz©>C Wv©zy ¥¤ ª}z©z {¥«¨ y¥£v~¤©A ©¦zx~{~x ¨¥¢z© {¥¨ ¦¢v¯z¨© ~¤ ª}z ^¥i zx¥©¯©ªz£ xv¤ wz yz©x¨~wzy 

=bv°}z¢~© zª v¢C GEFG>C V |z¤z¨~x v¤y ©~£¦¢~©ª~x ¬z¨©~¥¤ ¥{ ª}z ^¥i zx¥©¯©ªz£ }v© wzz¤ ¦¨¥¬~yzy ~¤ ª}z 

w¥¥¡ ¥{ =Wz¨ª~¤A X¨z©¦~A v¤y bv|zyv¤° GEFH>C i}z¯ £v~¤¢¯ y~©ª~¤|«~©} wzª­zz¤ J ª¯¦z© ¥{ vxª¥¨©C [~|«¨z 

N y~©¦¢v¯© }¥­ ª}z¯ ¬~©«v¢~°z ª}z ^¥i zx¥©¯©ªz£ ª¥ ¢¥¥¡ ¢~¡zC l}z¨zv© ª}~© £¥yz¢ ¦¨¥¬~yz© v |z¤z¨~x ¬~z­ 

¥¤ ª}z zx¥©¯©ªz£ ©ª¨«xª«¨z {¥¨ ^¥i v¦¦¢~xvª~¥¤©A ­}~x} ~© v¦¦¢~xvw¢z ª¥ v¢¢ ^¥i y¥£v~¤©A ~ª ¤z|¢zxª© ª}z 

~£¦¥¨ªv¤xz ¥{ x¢¥«y ¦¨¥¬~yz¨© ~¤ ~ª© ©z¨¬~xz©C  

 
Figure 9: Simplified illustration of the IoT ecosystem. Adapted from: (Bertin et al. 2013)   

V £¥¨z x¥£¦¨z}z¤©~¬z ¬~z­ ¥¤ ª}z ^¥i zx¥©¯©ªz£ }v© wzz¤ y¨v{ªzy ~¤ ª}z w¥¥¡ ¥{ =bv°}z¢~© zª v¢C 

GEFG>C  l}z¨zv© ª}z zx¥©¯©ªz£ y¨v{ªzy ~¤ ª}~© w¥¥¡ yz©x¨~wz© v yzªv~¢zy ^¥i zx¥©¯©ªz£A ~ª ©}¥«¢y wz ¤¥ªzy 

ª}vª ª}z ¨zv¢ ^¥i zx¥©¯©ªz£© v¨z ©ª~¢¢ «¤©ª¨«xª«¨zy v¤y ~££vª«¨zC i}~© wzx¥£z© v¦¦v¨z¤ª w¯ ª}z £¯¨~vy ¥{ 

¦v¦z¨© ª¨¯~¤| ª¥ ~yz¤ª~{¯ zx¥©¯©ªz£© {¥¨ ^¥i ©¦zx~{~x ©z¨¬~xz©A v¤y w¯ ª}z y~{{~x«¢ª¯ ª¥ ~yz¤ª~{¯ v¤y z®¦¢¥~ª 

^¥i w«©~¤z©© ¥¦¦¥¨ª«¤~ª~z© ¥{ ª}z w«©~¤z©© zx¥©¯©ªz£© =^¡À¬v¢¡¥A i«¨¡v£vA v¤y h£zy¢«¤y GEFM>C [~|«¨z 

FE y~©¦¢v¯© }¥­ bv°}z¢~© zª v¢C =GEFG> {¥¨z©zz ª}z ªzx}¤~xv¢ ^¥i zx¥©¯©ªz£ ª¥ ¢¥¥¡ ¢~¡zC cz®ª ª¥ ª}z 

ªzx}¤~xv¢ ¦¢v¯z¨©A ­}~x} }v¬z wzz¤ yz©x¨~wzy ~¤ ª}~© £¥yz¢A ª}z¯ ©ª~¦«¢vªz ª}z zx¥©¯©ªz£ ~¤x¢«yz© ¤¥¤B

ªzx}¤~xv¢ vxª¥¨© ©«x} v©P ©ªv¤yv¨y yz¬z¢¥¦£z¤ª ¥¨|v¤~°vª~¥¤©A ~¤ªz¢¢zxª«v¢ ¦¨¥¦z¨ª¯ }¥¢yz¨©A ¨z|«¢vª¥¨¯ 

w¥y~z© v¤y ¢z|~©¢vª~¬z w¥y~z© =bv°}z¢~© zª v¢C GEFG>C l}z¨zv© [~|«¨z FE ¦¨¥¬~yz© «© v £¥¨z x¥£¦¨z}z¤©~¬z 

v¤y z¢vw¥¨vªzy ¬z¨©~¥¤ ¥{ ­}vª ª}z ¨¥¢z© ~¤ v ªzx}¤~xv¢ ^¥i zx¥©¯©ªz£ x¥«¢y ¢¥¥¡ ¢~¡zA v¤y ~¤x¢«yz© ª}z 

~£¦¥¨ªv¤ª x¢¥«y ¦¨¥¬~yz¨© ~¤ ~ª© ©x¥¦zA ª}z £¥yz¢ ~© ¤¥ª v¦¦¢~xvw¢z ª¥ v¢¢ ^¥i ©z¨¬~xz©C i}z ¦¢v¯z¨© ª}vª 

z¤vxª ~¤ ª}z zx¥©¯©ªz£ y~{{z¨ {¥¨ zvx} y¥£v~¤ ¥{ ^¥i ©z¨¬~xz©C [«¨ª}z¨£¥¨zA ª}z £vª«¨~ª¯ ¥{ ª}z {¥xv¢ 

zx¥©¯©ªz£© xv¤ ©~|¤~{~xv¤ª¢¯ y~{{z¨ ¦z¨ ^¥i v¦¦¢~xvª~¥¤ y¥£v~¤ =bv°}z¢~© zª v¢C GEFG>C 
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Figure 10 : Simplified visualization of roles in the technical  IoT ecosystem. Adapted from: (Mazhelis et al. 2012)  

3.2.2.5  Cloud ecosystems  

d¬z¨ ª}z ¦v©ª yzxvyzA ª}z x¢¥«y x¥£¦«ª~¤| zx¥©¯©ªz£© }v¬z ¨v¦~y¢¯ z¬¥¢¬zyC h¥£z ¥{ ª}z ¡z¯ 

¦¢v¯z¨© ~¤ ª}z x¢¥«y x¥£¦«ª~¤| £v¨¡zª ~¤x¢«yzP b~x¨¥©¥{ªA V£v°¥¤A \¥¥|¢zA V¦vx}z v¤y hv¢z©{¥¨xzCx¥£A 

­}~x} v¢¢ }v¬z wzz¤ vw¢z ª¥ {¥¨£ v¤ zx¥©¯©ªz£ v¨¥«¤y ª}z~¨ ¦¢vª{¥¨£ ¥{{z¨~¤|C h«w©z§«z¤ª¢¯A ª}z©z x¢¥«y 

¦¨¥¬~yz¨© x¨zvªz v¤y xv¦ª«¨z ª}z £v ¥¨~ª¯ ¬v¢«z ¥{ ª}z x¢¥«y x¥£¦«ª~¤| ~¤y«©ª¨¯C ^ª ~© z®¦zxªzy ª}vªA v© 

x¢¥«y x¥£¦«ª~¤| v¤y ^¥i v¨z ~¤}z¨z¤ª¢¯ ~¤ªz¨­¥¬z¤A ª}z©z x¢¥«y ¦¨¥¬~yz¨© ­~¢¢ x¨zvªz v¤y xv¦ª«¨z v w~|}ª 

©}v¨z ¥{ ª}z ^¥i ¬v¢«z v© ­z¢¢C i}z©z ¦¢v¯z¨© ­~¢¢ wz ¡z¯©ª¥¤z ¦¢v¯z¨© ~¤ w¥ª} ª}z x¢¥«y v¤y ^¥i zx¥©¯©ªz£© 

=bv°}z¢~© zª v¢C GEFG>C  

 

When analyzing the cloud computing ecosystem, first of all, in the competitive landscape, a 

distinction between provider types and architecture layers can be made. As identified in the NIST 

definition of cloud comput ing (Mell and Grance 2011) , the three architecture layers include 

Infrastructure, platform and application . Furthermore, one can distinguish between three types of 

providers, namely; device providers, network providers and cloud providers. Subsequently, cloud 

providers create, run and distribute the cloud services from their datacenters. The network providers 

offer network access, in turn enabling the ubiquitous access to the cloud services. Lastly, the device 

providers offer the access devices which include PCs, tab lets, smartphones, etc. and the operating 

systems which allow them to run. Figure 11  (A) provides an overview of the service type per provider 

type and architecture layer combination. On the right  side of the figure (B), an example of major cloud 

¦¨¥¬~yz¨©Ċ ©z¨¬~xz-offering combinations is displayed. This image does not include the total cloud 

computing ecosystem, but rather a summary of service types and how major cloud providers position 

regarding these services (Kushida, Murray, and Zysman 2012) .  

 

 
Figure 11 : Cloud-, network - and device provider service framework . Adapted from: (Kushida et al. 2012) .  
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Looking at a higher level of abstraction, the paper of Altmann and Rana (2010)  identified the 

generic value network for cloud computing services. Using the E3 -value method, they derived the total 

cloud computing ecosystem composed of; application providers, platform providers, infrastructure 

providers, aggregators, integ rators, consultants and consumers . Figure 12  summarizes the main findings 

of the paper of Altmann and Rana (2010) , describing the general cloud  computing value network / 

zx¥©¯©ªz£A ~¤x¢«y~¤| ~ªĊ© ¬v¢«z- and monetary flows.   

 

 
Figure 12 : A generic value network of cloud c omputing . Adapted from:  (Altmann and Rana 2010) .  

3.2.2.6  Edge computing e cosystems  

i}z zy|z x¥£¦«ª~¤| zx¥©¯©ªz£ ­~¢¢ £¥©ª ¢~¡z¢¯ wz v¤ z®ªz¤©~¥¤ ¥{ ª}z x«¨¨z¤ª x¢¥«yBwv©zy 

zx¥©¯©ªz£C i}z zy|z zx¥©¯©ªz£ ­~¢¢ }¥­z¬z¨ ¤¥ª x¥¤©ª~ª«ªz v £v¤yvª¥¨¯ ¢v¯z¨ {¥¨ ª}z x¢¥«y x¥£¦~¤| 

zx¥©¯©ªz£A w«ª ¨vª}z¨ v¤ ¥¦ª~¥¤v¢ ¢v¯z¨ =b~x}vz¢v zª v¢C GEFL>C l}z¨zv© ª}z x¢¥«yB v¤y ^¥i zx¥©¯©ªz£© 

}v¬z wzz¤ yz©x¨~wzy ~¤ vxvyz£~x ¢~ªz¨vª«¨zA ¤¥ ¢~ªz¨vª«¨z }v© ©¦zx~{~xv¢¢¯ wzz¤ yzy~xvªzy ª¥­v¨y© 

yz©x¨~w~¤| }¥­ v {«ª«¨z zy|z x¥£¦«ª~¤| zx¥©¯©ªz£ ­¥«¢y ¢¥¥¡ ¢~¡zC i}z¨z{¥¨zA ª}~© ©zxª~¥¤ «©z© 

~¤{¥¨£vª~¥¤ {¨¥£ ª}z ¦¨z¬~¥«© ©zxª~¥¤© =HCFCHA HCGCGCGA HCGCGCHA HCGCGCI v¤y HCGCGCJ> ~¤ ¥¨yz¨ ª¥ ~yz¤ª~{¯ 

¦¢v¯z¨© ª}vª ­¥«¢y ¦v¨ª~x~¦vªz ~¤ v ª¥BwzB{¥¨£zy zy|z x¥£¦«ª~¤| zx¥©¯©ªz£C 

 

i}z ~¤ªz¨vxª~¥¤ ¥{ ª}z ¨z©¦zxª~¬z x¢¥«yBA zy|zB v¤y ^¥i zx¥©¯©ªz£© ~© ª}z ¨z©«¢ª© {¨¥£ 

~¤ªz¨yz¦z¤yz¤x¯C X¢¥«y x¥£¦«ª~¤|A zy|z x¥£¦«ª~¤| v¤y ^¥i v¦¦¢~xvª~¥¤© ~¤y~¬~y«v¢¢¯ }v¬z ­zv¡¤z©©z© 

v¤y ~¤x¥£¦¢zªz¤z©©C ]¥­z¬z¨A ª}z ªzx}¤~xv¢ ~¤{¨v©ª¨«xª«¨z© xv¤ ©«¦¦¢z£z¤ª zvx} ¥ª}z¨ ~¤ v ª}¨zzB¢v¯z¨ 

¢¥|~xv¢ v¨x}~ªzxª«¨z =n¥«©z{¦¥«¨ zª v¢C GEFN>C h«w©z§«z¤ª¢¯A ª}z ª}¨zz ~¤y~¬~y«v¢ zx¥©¯©ªz£© |z¤z¨v¢¢¯ 

¤zzy ª¥ ~¤ªz¨vxª ~¤ ¥¨yz¨ ª¥ yz¢~¬z¨ v {~¤v¢ ©¥¢«ª~¥¤C V |¨v¦}~xv¢ ¨z¦¨z©z¤ªvª~¥¤ ¥{ }¥­ ª}z zx¥©¯©ªz£© 

|z¤z¨v¢¢¯ ¨z¢vªz ~© wv©zy ¥¤ }¥­ ª}z ª}¨zzB¢v¯z¨ ¢¥|~xv¢ v¨x}~ªzxª«¨z =y¨v{ªzy w¯ =n¥«©z{¦¥«¨ zª v¢C GEFN>> 

~¤ªz¨vxª© v¤y y~©¦¢v¯zy ~¤ [~|«¨z FHC  

 

 
Figure 13 : Positioning of edge computing ecosystem  within relevant domains . Adapted from: (Yousefpour et al. 
2019)  
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a¥¥¡~¤| vª ª}z x¢¥«yBA ¤zª­¥¨¡B v¤y yz¬~xz ¦¨¥¬~yz¨ ©z¨¬~xz {¨v£z­¥¨¡ ­}~x} }v© wzz¤ y¨v{ªzy ~¤ 

ª}z ¦v¦z¨ ¥{ =`«©}~yv zª v¢C GEFG>A ~ª wzx¥£z© v¦¦v¨z¤ª ª}vª zy|z x¥£¦«ª~¤| {~¤y© ~ª© ~¤ªz¨vxª~¥¤ ­~ª} 

x¢¥«y x¥£¦«ª~¤| ¥¤ ª}z z¤ª~¨z x¢¥«y ¦¨¥¬~yz¨ ©¦zxª¨«£ v¤y ª}¨¥«|}¥«ª ª}z ­}¥¢z ~¤{¨v©ª¨«xª«¨z ¢z¬z¢C 

i}~© ~© v¢~|¤zy ­~ª} ª}z yz{~¤~ª~¥¤ ¥{ zy|z x¥£¦«ª~¤|A ­}~x} }v© wzz¤ {¥¨£«¢vªzy ~¤ ©zxª~¥¤ HCFCH v©O ćv¤ 

v¦¦¨¥vx}A ­}~x} ~© v~£zy vª ©¥¢¬~¤| ª}z ~¤}z¨z¤ª ¦¨¥w¢z£© ¥{ x¢¥«y x¥£¦«ª~¤| ¨z|v¨y~¤| ^¥iA ©}~{ª~¤| ª}z 

x¥£¦«ª~¤| ¦¥­z¨ v­v¯ {¨¥£ ª}z xz¤ª¨v¢~°zy yvªv xz¤ªz¨© v¤y z¤¬~©~¥¤~¤| v yzxz¤ª¨v¢~°zy x¥£¦«ª~¤| 

~¤{¨v©ª¨«xª«¨zA ¥{{z¨~¤| ª}z ©v£z «ª~¢~ª¯ x¥£¦«ª~¤| ©z¨¬~xzA w«ª ­~ª} x¢¥©z ¦¨¥®~£~ª¯ ª¥ ª}z «©z¨ v¤y yvªv 

©¥«¨xzA ­}~x} xv¤ wz ¥¨|v¤~°zy ~¤ v X¢¥«y¢zªBA [¥| x¥£¦«ª~¤|B ¥¨ b¥w~¢z Zy|z X¥£¦«ª~¤| ^i ©¥¢«ª~¥¤CĈ i}~© 

yz{~¤~ª~¥¤ ~¤y~xvªz© ª}vª ª}z zy|z x¥£¦«ª~¤| y~{{z¨z¤ª~vªz© {¨¥£ x¢¥«y x¥£¦«ª~¤| ¥¤ ~¤{¨v©ª¨«xª«¨z ¢z¬z¢C 

©«w©z§«z¤ª¢¯A ~ª ~© vª ~¤{¨v©ª¨«xª«¨z ¢z¬z¢ ª}vª zy|z x¥£¦«ª~¤| v¤y x¢¥«y x¥£¦«ª~¤| £v¯ x¥£¦zªz ¥¨ 

x¥£¦¢z£z¤ª zvx} ¥ª}z¨ ~¤y~xvª~¤| ª}z ¦¥~¤ª© ¥{ ~¤ªz¨vxª~¥¤C [~|«¨z FI ¦¨¥¬~yz© v |¨v¦}~xv¢ ¨z¦¨z©z¤ªvª~¥¤ 

¥{ ª}z ¢v¯z¨ vª ­}~x} x¢¥«y v¤y zy|z x¥£¦«ª~¤| ~¤ªz¨vxªC i}z ~¤ªz¨vxª~¥¤ ª}¨¥«|}¥«ª ª}z ­}¥¢z x¢¥«y 

¦¨¥¬~yz¨ ©¦zxª¨«£A £zv¤~¤| zy|z x¥£¦«ª~¤| ~£¦vxª© hvvhA evvh v¤y ^vvh ~© ©«¦¦¥¨ªzy w¯ =b~x}vz¢v zª 

v¢C GEFL>A ­}¥£ ©ªvªz ª}vª ª}¥©z v¨z ª}z ª}¨zz ¨z©¦zxª~¬z ©z¨¬~xz £¥yz¢© zy|z £v¯ 

x¥£¦¢z£z¤ªD©«w©ª~ª«ªzC [«¨ª}z¨£¥¨zA v© zy|z x¥£¦«ª~¤| ­~¢¢ yz¢~¬z¨ ª}z ©v£z ©z¨¬~xz £¥yz¢© v© x¢¥«y 

x¥£¦«ª~¤|A w«ª ª}z¤ w¯ £zv¤© ¥{ v y~{{z¨z¤ª ªzx}¤~xv¢ ~¤{¨v©ª¨«xª«¨zA ~ª xv¤ wz z®¦zxªzy ª}vª ª}z ¨z©¦zxª~¬z 

¬v¢«z ¤zª­¥¨¡ ¥{ zy|z x¥£¦«ª~¤| ­~¢¢ wz x¥¤©ª~ª«ªzy ©~£~¢v¨¢ ̄ª¥ ª}z ¬v¢«z ¤zª­¥¨¡ ¥{ x¢¥«y x¥£¦«ª~¤| v© 

}v© wzz¤ y¨v{ªzy w¯ V¢ª£v¤¤ v¤y gv¤v =GEFE>C 

 

    

 
Figure 14 : Level on which edge computing will  interact with  the cloud computing service framework . Adapted 
from: (Kushida et al. 2012) . 

The other interaction point s of the edge computing ecosystem, which are with the IoT ecosystem , 

can be indicated based on the technical IoT ecosystem as drafted by (Mazhelis et al. 2012) . Figure 15  

graphically displays that the edge computing ecosystem is expected to interact with the network 

operator, the network equipment provider and the cloud infrastructure provider of the IoT application. 

Whereas some indirect interactions may occur, in order to keep oversight, only the direct interactions 

are displayed.   

 

The WSAN (wireless sensor and actuator network ) operator and -service provider ensures that a 

network of IoT nodes/devices can sense the environment and communicate the data from the monitored 

field towards a sink (can also be called a monitor or controller) which can either locally use the data or 

send it to other networks (e.g. the Internet ) for usage (Mazhelis et al. 2012; Verdone 2008) . 

Subsequently, t he network operator  is the one providing  connectivity between the WSAN and the IoT 

applications. Network operators may deliver access network (i.e. mobile network of landline), the core 

network, and the transmission network. The network equipment provider then is the manufacturer of the 

¤zª­¥¨¡Ċ©  z¢z£z¤ª© v¤y ¨z¢vªzy ©z¨¬~xz© ­}~x} ~ª ¥{{z¨© to the network operators (Mazhelis et al. 2012) . 

Lastly, the IoT application provider interacts with the cloud provider in order to off -load storage and 

computation processes. As the edge paradigm will most likely be supplementar y to a cloud infrastructure, 

the interaction between the IoT application service provider and the cloud provider will be impacted. 
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Furthermore, as edge computing allows for SaaS, PaaS and IaaS through a different (decentralized) 

infrastructure the practice s of the WSAN operator and service provider, the network operator and the 

network equipment provider will be expected to change considerably.  A graphical presentation of how 

edge computing is expected to interact with the IoT ecosystem is drafted in Figure 15 . 

 

 
Figure 15 : Level on which edge computing will interact with the IoT ecosystem . Adapted from: (Mazhelis et al. 
2012)  

Based on how the papers of Bertin et al. (2013) , Mazhelis et al. (2012) , Kushida et al. (2012)  and 

Altmann and Rana (2010)  drafted the IoT and cloud ecosystems, the insights that have been gathered 

from exploring the respective technical domains (section 3.1), and the positio ning of edge ecosystems 

compared to the related cloud - and IoT ecosystems, a simplified draft of the players involved in an edge 

computing ecosystem, and their mutual interactions, has been visualized in Figure 16 . Whereas it cannot 

be expected that this draft is comprehensive, it helps in understanding the players that  constitute the 

edge ecosystem. Subsequently, when drafting the framework which suffices to identify the potential of 

edge computing for IoT applicati ons, this can be taken into the back of our minds . 

 

 
 

Figure 16 : Simplified draft of edge computing ecosystem participants  
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3.2.3  The business m odel  

V© ©ª~¦«¢vªzy ~¤ X}v¦ªz¨ FA ¦¨¥w¢z£ ~yz¤ª~{~xvª~¥¤A ª}z¨z ~© v ¢vx¡ ¥{ «¤yz¨©ªv¤y~¤| vw¥«ª ª}z 

w«©~¤z©© £¥yz¢© ¥{ zy|z x¥£¦«ª~¤|C i}~© ¢zvy© ª¥ v¤ «¤xz¨ªv~¤ª¯ vw¥«ª ª}z ¦¨¥xz©© ª}vª x¥¤©ª~ª«ªz© v¤ 

vyz§«vªz ©z¢zxª~¥¤ ¥{ ^¥i v¦¦¢~xvª~¥¤© {¥¨ zy|z x¥£¦«ª~¤|C Wz{¥¨z ª}z©z x¥£¦¢z®~ª~z© xv¤ wz ©¥¢¬zyA ­z 

©}¥«¢y |zª v wzªªz¨ «¤yz¨©ªv¤y~¤| vw¥«ª ª}z w«©~¤z©© £¥yz¢ x¥¤xz¦ªC V wzªªz¨ «¤yz¨©ªv¤y~¤| vw¥«ª ª}z 

|z¤z¨v¢ x¥¤xz¦ª ¥{ w«©~¤z©© £¥yz¢© ©}¥«¢y ~¤ ª«¨¤ {vx~¢~ªvªz v £¥¨z ¨~|¥¨¥«© ©z¢zxª~¥¤ v¤y «©z ¥{ ¥¤z ¥{ 

ª}z ¥¤ª¥¢¥|~z©C ^¤ ©zxª~¥¤ HCGCHCF v ­¥¨¡~¤| yz{~¤~ª~¥¤ {¥¨ w«©~¤z©© £¥yz¢© ~© ©z¢zxªzyC hzxª~¥¤ HCGCHCG 

ª}z¤ w¨zv¡© y¥­¤ ª}z |z¤z¨v¢ x¥¤xz¦ª ¥{ w«©~¤z©© £¥yz¢© ~¤ª¥ w«©~¤z©© £¥yz¢ {zv©~w~¢~ª¯A ¬~vw~¢~ª¯A v¤y 

©«©ªv~¤vw~¢~ª¯C Yz{~¤~ª~¥¤© {¥¨ w«©~¤z©© £¥yz¢ {zv©~w~¢~ª¯ v¤y ¬~vw~¢~ª¯ ¤zzy ª¥ wz x¢zv¨A v© ª}z ª¥Bwz 

yz¬z¢¥¦zy ª¥¥¢ ­~¢¢ ~yz¤ª~{¯ ª}z ¦¥ªz¤ª~v¢ ¥{ zy|z x¥£¦«ª~¤| {¥¨ ^¥i v¦¦¢~xvª~¥¤© w¯ v©©z©©~¤| ª}z w«©~¤z©© 

£¥yz¢ {zv©~w~¢~ª¯ v¤y ¬~vw~¢~ª¯C  

3.2.3.1  A definition of b usiness models  

i}z w«©~¤z©© £¥yz¢ x¥¤xz¦ª ~© ©ª~¢¢ §«~ªz ¤¥¬z¢ v¤y v£w~|«~ª¯ ¨z©~yz© ~¤ }¥­ ª¥ {¥¨£«¢vªz ~ª© 

yz{~¤~ª~¥¤C bv¤¯ v«ª}¥¨© }v¬z ¦¨z¬~¥«©¢¯ ¦¨¥¦¥©zy yz{~¤~ª~¥¤©A v¢¢ {¥x«©~¤| ¥¤ y~{{z¨z¤ª z¢z£z¤ª© ¥{ ª}z 

w«©~¤z©© £¥yz¢A w«ª vªªz£¦ª~¤| ª¥ {¥¨£«¢vªz v x¥¤x~©z yz{~¤~ª~¥¤ =h}v{z¨A h£~ª}A v¤y a~¤yz¨ GEEJ>C i}~© 

X}v¦ªz¨ v~£© ª¥ yz©x¨~wz ©¥£z ¥{ ª}z ¨z¢z¬v¤ª yz{~¤~ª~¥¤© £z¤ª~¥¤zy ~¤ ¦¨z¬~¥«© ¨z©zv¨x}A w«ª y¥z© ¤¥ª 

©ª¨~¬z ª¥ {¥¨£«¢vªz v¤ z¤x¥£¦v©©~¤| y~©x«©©~¥¤C [¥¨ £¥¨z z¢vw¥¨vªz y~©x«©©~¥¤ vw¥«ª yz{~¤~ª~¥¤© {¥¨ 

w«©~¤z©© £¥yz¢©A ª}z ¦v¦z¨© ¥{ h}v{z¨ zª v¢C =GEEJ>A W¥«­£v¤A Yz k¥©A v¤y ]vv¡z¨ =GEEM> v¤y [~z¢ª 

=GEFF> xv¤ wz x¥¤©«¢ªzyC  

  

^¤ ª}z ¦v¦z¨ ¥{ i~££z¨© =FNNM>A ¥¤z ¥{ ª}z zv¨¢~z¨ vªªz£¦ª© ª¥ {¥¨£«¢vªz v yz{~¤~ª~¥¤ {¥ ̈w«©~¤z©© 

£¥yz¢© ~¤ z¢zxª¨¥¤~xBx¥££z¨xz =zBx¥££z¨xz> xv¤ wz {¥«¤yA ª}vª ~©P ćv w«©~¤z©© £¥yz¢ ~© v¤ v¨x}~ªzxª«¨z 

{¥¨ ª}z ¦¨¥y«xªA ©z¨¬~xz v¤y ~¤{¥¨£vª~¥¤ {¢¥­©A ~¤x¢«y~¤| v yz©x¨~¦ª~¥¤ ¥{ ª}z ¬v¨~¥«© w«©~¤z©© vxª¥¨© v¤y 

ª}z~¨ ¨¥¢z©A v yz©x¨~¦ª~¥¤ ¥{ ¦¥ªz¤ª~v¢ wz¤z{~ª© {¥¨ ª}z ¬v¨~¥«© w«©~¤z©© vxª¥¨©A v¤y v yz©x¨~¦ª~¥¤ ¥{ ª}z 

©¥«¨xz© ¥{ ¨z¬z¤«z©Ĉ =i~££z¨© FNNMC ¦¦ G>C ̂ ¤ ª}~© yz{~¤~ª~¥¤A i~££z¨© z¤¬~©~¥¤© ª}vª ª}z w«©~¤z©© £¥yz¢ 

~ª©z¢{ y¥z© ¤¥ª ¦¨¥¬~yz v¤ «¤yz¨©ªv¤y~¤| ¥{ }¥­ xz¨ªv~¤ w«©~¤z©© |¥v¢© ¥{ v {¥xv¢ {~¨£ xv¤ wz ¨zv¢~°zyC 

^¤©ªzvyA }z ©ªvªz© ª}vª ª}z £v¨¡zª~¤| £¥yz¢ ~© ¥{ z©©z¤ª~v¢ ¤zzy ª¥ v©©z©©A v£¥¤| ¥ª}z¨©A ª}z x¥££z¨x~v¢ 

¬~vw~¢~ª¯A x¥£¦zª~ª~¬z vy¬v¤ªv|z v¤y £v¨¡zª~¤| £~®C [«¨ª}z¨£¥¨zA ª}~© yz{~¤~ª~¥¤ y~©¦¢v¯© ª}vª x¥£¦v¤~z© 

}v¬z ª¥ vxx¥«¤ª {¥¨ £«¢ª~¦¢z vxª¥¨© ­}z¤ {¥¨£«¢vª~¤| ª}z~¨ w«©~¤z©© £¥yz¢ =i~££z¨© FNNM>C 

 
Based on the definition of Timmers (1998) , in the dissertation of Osterwalder (2002) , a more 

encompassing working definition for business models has been provided.  ćV w«©~¤z©© £¥yz¢ ~© v 

conceptual tool that contains a set of elements and their relationships and allows expres sing a company's 

logic of earning money. It is a description of the value a company offers to one or several segments of 

customers and the architecture of the firm and its network of partners for creating, marketing and 

delivering this value and relationsh ip capital, in order to generate profitable and sustainable revenue 

streamsĈ (Osterwalder 2002. pp 15) . This definition intends to include the business and money earning 

logic of the company and highlights that the business mod el represents a layer between the business 

strategy and business processes. In this rather broad definition, Osterwalder captures the main elements 

which have increasingly gained attention over the past two decades.   

h~£«¢ªv¤z¥«©¢¯A X}z©w¨¥«|} =GEEG> ©ª¨z©©z© ª}z {vxª ª}vª ªzx}¤¥¢¥|¯ w¯ ~ª©z¢{ xv¤ ¥¤¢¯ x¨zvªz ¢~ªª¢z 

¬v¢«zC ^¤©ªzvyA ¬v¢«z ¥{ ªzx}¤¥¢¥|¯ ~© x¨zvªzy ­}z¤ ª}z ªzx}¤¥¢¥|¯ ~© ¦¨¥¦z¨¢¯ x¥££z¨x~v¢~°zy ª}¨¥«|} v 

w«©~¤z©© £¥yz¢C i}z {¥¢¢¥­~¤| yz{~¤~ª~¥¤ ¥{ v w«©~¤z©© £¥yz¢ ~© £z¤ª~¥¤zy ~¤ ª}~© ¦v¦z¨O ćV w«©~¤z©© £¥yz¢ 

~© v yz©x¨~¦ª~¥¤ ¥{ }¥­ ¯¥«¨ x¥£¦v¤¯ ~¤ªz¤y© ª¥ x¨zvªz ¬v¢«z ~¤ ª}z £v¨¡zª ¦¢vxzC ^ª ~¤x¢«yz© ª}vª «¤~§«z 

x¥£w~¤vª~¥¤ ¥{ ¦¨¥y«xª©A ©z¨¬~xz©A ~£v|zA v¤y y~©ª¨~w«ª~¥¤ ª}vª ¯¥«¨ x¥£¦v¤¯ xv¨¨~z© {¥¨­v¨yC ^ª v¢©¥ 

~¤x¢«yz© ª}z «¤yz¨¢¯~¤| ¥¨|v¤~°vª~¥¤ ¥{ ¦z¥¦¢zA v¤y ª}z ¥¦z¨vª~¥¤v¢ ~¤{¨v©ª¨«xª«¨z ª}vª ª}z¯ «©z ª¥ 

vxx¥£¦¢~©} ª}z~¨ ­¥¨¡Ĉ =X}z©w¨¥«|} GEEGC ¦¦ K>C  i}~© yz{~¤~ª~¥¤ ©«||z©ª© ª}vª ª}z ¨¥¢z v {~¨£ x}¥¥©z© ~¤ 

v ¤zª­¥¨¡ ~© ~£¦¥¨ªv¤ªC  
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W«~¢y~¤| «¦¥¤ ª}z zv¨¢~z¨ £z¤ª~¥¤zy yz{~¤~ª~¥¤©A ~¤ ª}z w¥¥¡ ¥{ W¥«­£v¤A Yz k¥©A v¤y ]vv¡z¨ 

=GEEM>A ª}z yz©~|¤ v©¦zxª© ¥{ ª}z w«©~¤z©© £¥yz¢© v¨z z£¦}v©~°zyC [«¨ª}z¨£¥¨zA ª}z~¨ yz{~¤~ª~¥¤ ¥{ v 

w«©~¤z©© £¥yz¢ ¨z{¢zxª© ª}z {vxª ª}vª w«©~¤z©© £¥yz¢© xv¤ wz w¥ª} yz©x¨~wzy {¥¨ v ©~¤|¢z x¥£¦v¤¯Ċ© 

¦z¨©¦zxª~¬zA ¥¨ {¨¥£ v ¤zª­¥¨¡zy ¦z¨©¦zxª~¬zC i}~© £zv¤© ª}vªA ̂¤©ªzvy ¥{ yz©x¨~w~¤| ª}z ¦¥©~ª~¥¤ v ©~¤|¢z 

{~¨£ xv¤ }v¬z ~¤ v ¤zª­¥¨¡A ª}z¯ yz©x¨~wz w«©~¤z©© £¥yz¢© {¨¥£ v ¤zª­¥¨¡ ¦z¨©¦zxª~¬zC ^¤ ª}z~¨ w¥¥¡A ª}z 

{¥¢¢¥­~¤| yz{~¤~ª~¥¤ ~© ¦¨¥¬~yzyP ćV w«©~¤z©© £¥yz¢ ~© v w¢«z¦¨~¤ª {¥¨ v ©z¨¬~xz ª¥ wz yz¢~¬z¨zyA yz©x¨~w~¤| 

ª}z ©z¨¬~xz yz{~¤~ª~¥¤ v¤y ª}z ~¤ªz¤yzy ¬v¢«z {¥¨ ª}z ªv¨|zª |¨¥«¦A ª}z ©¥«¨xz© ¥{ ¨z¬z¤«zA v¤y ¦¨¥¬~y~¤| 

v¤ v¨x}~ªzxª«¨z ¥{ ª}z ©z¨¬~xz yz¢~¬z¨¯A ~¤x¢«y~¤| v yz©x¨~¦ª~¥¤ ¥{ ª}z ¨z©¥«¨xz© ¨z§«~¨zyA v¤y ª}z 

¥¨|v¤~°vª~¥¤v¢ v¤y {~¤v¤x~v¢ v¨¨v¤|z£z¤ª© wzª­zz¤ ª}z ~¤¬¥¢¬zy w«©~¤z©© vxª¥¨©A ~¤x¢«y~¤| v yz©x¨~¦ª~¥¤ 

¥{ ª}z~¨ ¨¥¢z© v¤y y~¬~©~¥¤© ¥{ ª}z x¥©ª v¤y ¨z¬z¤«z© ¥¬z¨ ª}z w«©~¤z©© vxª¥¨©Ĉ =W¥«­£v¤ zª v¢C GEEMC ¦¦ 

HH>C ^ª ~© ~£¦¥¨ªv¤ª ª¥ ¤¥ªz ª}vª ª}z x¥¤xz¦ª ¥{ ©z¨¬~xz ~© z©©z¤ª~v¢ ~¤ ª}z~¨ yz{~¤~ª~¥¤C [«¨ª}z¨£¥¨zA ª}~© 

yz{~¤~ª~¥¤ {¥x«©©z© ¥¤ ª}z {vxª ª}vª v ¤zª­¥¨¡ ¥{ x¥£¦v¤~z© ~© ¤zzyzy ª¥ yz¢~¬z¨ v yz©~¨zy ©z¨¬~xz v¤y ª}«© 

¨z{z¨¨~¤| ª¥ v ¤zª­¥¨¡zy w«©~¤z©© £¥yz¢C V¢¥¤| ª}z©z ¢~¤z©A ev¢¥ v¤y iÀ}ª~¤z¤ =GEFF> ~¤{z¨ ª}vª ćv 

¤zª­¥¨¡zy w«©~¤z©© £¥yz¢ yz{~¤z© ª}z ­v¯ v ©ª¨vªz|~x w«©~¤z©© ¤zª x¨zvªz© ¬v¢«zĈ =ev¢¥ v¤y iÀ}ª~¤z¤ 

GEFFC ¦¦ HLM>A £zv¤~¤| ª}z «¤~ª ¥{ v¤v¢¯©~© ©}~{ª© {¨¥£ v {¥xv¢ {~¨£ ª¥­v¨y© v w«©~¤z©© ¤zªC  

 

i}z yz{~¤~ª~¥¤ ¥{ W¥«­£v¤ zª v¢C =GEEM> ~© v¢~|¤zy ­~ª} ª}~© ª}z©~©Ċ ̈z©zv¨x} ¥w zxª~¬zA v© ª}~© ª}z©~© 

¦¨¥ zxª ¨z¬¥¢¬z© v¨¥«¤y ª}z ©z¨¬~xz yz¢~¬z¨¯ ¥{ zy|z x¥£¦«ª~¤| z¤vw¢zy ^¥i ©z¨¬~xz©C [«¨ª}z¨£¥¨zA 

W¥«­£v¤Ċ© yz{~¤~ª~¥¤ {¥x«©©z© ¥¤ ̂i v© xz¤ª¨v¢ z¤vw¢z¨ ¥{ ª}z w«©~¤z©© £¥yz¢A ­}~x} ¦z¨{zxª¢¯ v¢~|¤© ­~ª} 

ª}z £v~¤ ©«w zxª ¥{ zy|z x¥£¦«ª~¤| =v© ^i z¤vw¢z¨ {¥¨ ^¥i>C i}~¨yA ª}~© yz{~¤~ª~¥¤ }~|}¢~|}ª© ª}z ~£¦¥¨ªv¤xz 

¥{ ¤zª­¥¨¡zy ©z¨¬~xz yz¢~¬z¨¯ v¤y v¢¢¥­© {¥¨ ~yz¤ª~{¯~¤| v £¥¨z }¥¢~©ª~x ¬~z­A {¨¥£ ª}z ª¥ªv¢ ¤zª­¥¨¡ ¥{ 

x¥£¦v¤~z© ¨vª}z¨ ª}v¤ v ©~¤|¢z {~¨£C i}z¨z{¥¨zA {¥¨ ª}z ¨z£v~¤yz¨ ¥{ ª}~© ª}z©~©A ­}z¤ ¨z{z¨¨~¤| ª¥ w«©~¤z©© 

£¥yz¢©A ª}z yz{~¤~ª~¥¤ ¥{ W¥«­£v¤ zª v¢C =GEEM> ~© «©zyC   

3.2.3.2  Business model feasibility, viability and sustainability  

V y~©ª~¤xª~¥¤ wzª­zz¤ w«©~¤z©© £¥yz¢ {zv©~w~¢~ª¯A B¬~vw~¢~ª¯ v¤y B©«©ªv~¤vw~¢~ª¯ xv¤ wz £vyzC l}z¨zv© 

{zv©~w~¢~ª¯ v¤y ¬~vw~¢~ª¯ v¨z £v~¤¢¯ ~£¦¥¨ªv¤ª ~¤ ¥¨yz¨ ª¥ z¬v¢«vªz ¤z­ w«©~¤z©© £¥yz¢© ~¤ ~ª© ~¤~ª~v¢ ©ªv|z©A 

©«©ªv~¤vw~¢~ª¯ ~© £v~¤¢¯ ¨z¢z¬v¤ª ~¤ ¥¨yz¨ ª¥ yzªz¨£~¤z ~{ ~ª ~© ¦¥©©~w¢z ª¥ ©«©ªv~¤ ª}z x¥£¦zª~ª~¬z vy¬v¤ªv|z 

ª}z y¨v{ªzy w«©~¤z©© £¥yz¢ yz¢~¬z¨©A ¥¬z¨ v ¢¥¤|z¨ z®ªz¤y ¥{ ª~£z =W¥«­£v¤ zª v¢C GEEM>C h«w©z§«z¤ª¢¯A 

¥¤z £«©ª {~¨©ª ~yz¤ª~{¯ ­}zª}z¨ v w«©~¤z©© £¥yz¢ ~© {zv©~w¢z v¤y ¬~vw¢zA wz{¥¨z v©©z©©~¤| ~{ ª}z wz¤z{~ª ~ª 

w¨~¤|© xv¤ wz ©«©ªv~¤zy ¥¬z¨ ª~£zC   

 

[~¨©ª ¥{ v¢¢A ª}z {zv©~w~¢~ª¯ ¥{ ª}z w«©~¤z©© £¥yz¢ £v~¤¢¯ ¨z¢vªz© ª}z {zv©~w~¢~ª¯ ¥{ yz¦¢¥¯£z¤ª ¥{ ª}z 

ªzx}¤~xv¢  v¨x}~ªzxª«¨z ª}vª ©}¥«¢y z¤vw¢z ª}z w«©~¤z©© £¥yz¢ =i~££z¨© FNNM>C e«ª £¥¨z ©~£¦¢¯A ~ª 

z®¦¢v~¤© ª¥ ­}vª z®ªz¤y ª}z w«©~¤z©© £¥yz¢ ~© ªzx}¤~xv¢¢¯ vx}~z¬vw¢z =W¥«­£v¤ zª v¢C GEEM>C hzx¥¤y¢¯A 

ª}z ¬~vw~¢~ª¯ ¥{ v w«©~¤z©© £¥yz¢ ~© £v~¤¢¯ ̈ z¢vªzy ª¥ ª}z x¥££z¨x~v¢ ¦v¨ª ¥{ ª}z w«©~¤z©© £¥yz¢A v¤y 

z®¦¢v~¤© }¥­ ª}z ¨z¢vª~¥¤©}~¦ wzª­zz¤ ªzx}¤~xv¢ ~¤¦«ª© v¤y zx¥¤¥£~x ¥«ª¦«ª© v¨z ̈ z¢vªzy =X}z©w¨¥«|} 

GEEGP h}v¨£v v¤y \«ª~Ä¨¨z° GEFEP i~££z¨© FNNM>C ̂ ¤ v ¬~vw¢z w«©~¤z©© £¥yz¢A v¢¢ ¦v¨ª~x~¦vª~¤| ¦¢v¯z¨©A 

w¥ª} ~¤ ª}z ¬v¢«zB v¤y x¥¤©«£z¨ ¤zª­¥¨¡A v¨z vw¢z ª¥ ¨«¤ v ¦¨¥{~ªvw¢z w«©~¤z©© ­}~x} ©«{{~x~z¤ª¢ ̄~¤xz¤ª~¬z© 

ª}z£ ª¥ ©«©ªv~¤ ª}z ¬v¢«z ¤zª­¥¨¡ =h}v¨£v v¤y \«ª~Ä¨¨z° GEFE>C h«w©z§«z¤ª¢¯A ª}z w«©~¤z©© £¥yz¢ 

¬~vw~¢~ª¯ ~© xv¤ wz ~¤{¢«z¤xzy w¯ yz©~|¤ ¬v¨~vw¢z© ­}~x} ~¤{¢«z¤xz ª}z ¬v¢«z ª}vª ~© x¨zvªzy ª¥ x«©ª¥£z¨© 

v¤y ¥¨|v¤~°vª~¥¤© ~¤ ª}z w«©~¤z©© zx¥©¯©ªz£ =W¥«­£v¤ zª v¢C GEEM>C 

 

l}z¨zv© w«©~¤z©© £¥yz¢ ¢~ªz¨vª«¨z ¥{ªz¤ ¨z{z¨© ª¥ ª}z x¥¤xz¦ª© ¥{ {zv©~w~¢~ª¯ v¤y ¬~vw~¢~ª¯A ¤¥ {¥¨£v¢ 

yz{~¤~ª~¥¤ ~© ¦¨¥¬~yzyC ^¤ ¥¨yz¨ ª¥ {¥¨£«¢vªz v ­¥¨¡~¤| yz{~¤~ª~¥¤ {¥¨ w«©~¤z©© £¥yz¢ {zv©~w~¢~ª¯ v¤y B¬~vw~¢~ª¯ 

~¤ ª}~© ª}z©~© ¨z©zv¨x}A ª}z yz{~¤~ª~¥¤© {¨¥£ ª}z y~©©z¨ªvª~¥¤ ¥{ `¨À«©©¢BYz¨°©~ =GEFF>A ­}~x} v¨z z®¦¢v~¤zy 

{¨¥£ ª}z ¦z¨©¦zxª~¬z ¥{ ~¤¤¥¬vª~¬z ¬v¢«z x¥¤©ªz¢¢vª~¥¤©A v¨z ª¨v¤©¢vªzy ª¥­v¨y© ª}z w«©~¤z©© £¥yz¢ 

¢v¤|«v|zC =`¨À«©©¢BYz¨°©~ GEFF> {~¨©ª ~yz¤ª~{~z© ª}z x¥¤xz¦ª ¥{ zx¥¤¥£~x {zv©~w~¢~ª¯A ­}~x} ~© ª¨v¤©¢vªzy ~¤ª¥ 

ª}z x¥¤xz¦ª ¥{ w«©~¤z©© £¥yz¢ ¬~vw~¢~ª¯ {¥¨ ª}~© ¨z©zv¨x}O ćw«©~¤z©© £¥yz¢ ¬~vw~¢~ª¯ ¥{ w«©~¤z©© zx¥©¯©ªz£© 

¨z{z¨© ª¥ ª}z §«z©ª~¥¤ ¥{ ­}zª}z¨ v¢¢ ©ªv¡z}¥¢yz¨©A ©«x} v© ©z¨¬~xz ¦¨¥¬~yz¨© v¤y x¥¤©«£z¨©A ¦v¨ª~x~¦vª~¤| 

~¤ v x¥¤©ªz¢¢vª~¥¤A |v~¤ ©~|¤~{~xv¤ª ­~ª} ¨z©¦zxª ª¥ ª}z~¨ ¨¥¢z© ª}z¯ {«¢{~¢¢C ^ª ~© ª}z¤ ~£¦¥¨ªv¤ª ª¥ vyy¨z©© 

©«w©ªv¤ª~v¢ zx¥¤¥£~x z{{zxª© ~¤ ªz¨£© ¥{ x¥©ª v¤y wz¤z{~ª© ¥{ ª}z ©z¨¬~xz ¦¨¥¬~©~¥¤CĈ =Vyv¦ªzy {¨¥£O 

=`¨À«©©¢BYz¨°©~ GEFFC ¦¦ FJ>C hzx¥¤y¢¯A ª}z x¥¤xz¦ª ¥{ ªzx}¤¥¢¥|~xv¢ {zv©~w~¢~ª¯ ~© x¥£w~¤zy ­~ª} ª}z hid[ 
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¬~©~¥¤ ­}~x} ©ªvªz ª}vªA ~¤ ¥¨yz¨ ª¥ ¨zv¢~°z v ©z¨¬~xzA ª}z ªzx}¤¥¢¥|¯A ¥¨|v¤~°vª~¥¤ v¤y {~¤v¤xz y¥£v~¤ 

©}¥«¢y wz {zv©~w¢z =W¥«­£v¤ zª v¢C GEEM>C h«w©z§«z¤ª¢¯ w«©~¤z©© £¥yz¢ {zv©~w~¢~ª¯ xv¤ wz yz{~¤zy v©O 

ćw«©~¤z©© £¥yz¢ {zv©~w~¢~ª¯ ¥{ w«©~¤z©© zx¥©¯©ªz£© ̈ z{z¨© ª¥ ª}z §«z©ª~¥¤ ¥{ ­}zª}z¨ ¥¤z xv¤ {~¤y v 

ªzx}¤¥¢¥|~xv¢¢¯A ¥¨|v¤~°vª~¥¤v¢¢¯ v¤y {~¤v¤x~v¢¢¯  vx}~z¬vw¢z ©¥¢«ª~¥¤ ª¥ ¦¨¥¬~yz ª}z ~¤¤¥¬vª~¬z ©z¨¬~xzA ª}«© 

ª¥ ¦«ª ª}z ¬v¢«z x¥¤©ªz¢¢vª~¥¤ ~¤ª¥ ¥¦z¨vª~¥¤ w¯ yz¦¢¥¯~¤| ~¤{¥¨£vª~¥¤ v¤y x¥££«¤~xvª~¥¤ ªzx}¤¥¢¥|¯CĈ 

=Vyv¦ªzy {¨¥£O =`¨À«©©¢BYz¨°©~ GEFFC ¦¦ FJ>C h«w©z§«z¤ª¢¯A ª}z ª­¥ ~yz¤ª~{~zy x¥¤xz¦ª© v¨z £v~¤¢¯ y¨~¬z¤ 

w¯ ¬v¢«z ¨z§«~¨z£z¤ª© v¤y ©¯©ªz£ ¨z§«~¨z£z¤ª© ¨z©¦zxª~¬z¢¯ =`¨À«©©¢BYz¨°©~ GEFF>C  

 

av©ª¢¯A v{ªz¨ }v¬~¤| ~yz¤ª~{~zy v w«©~¤z©© £¥yz¢ ~© w¥ª} {zv©~w¢z v¤y ¬~vw¢zA ¥¤z ©}¥«¢y ¢¥¥¡ ~{ ª}z 

x¥£¦zª~ª~¬z vy¬v¤ªv|z ª}z w«©~¤z©© £¥yz¢ yz¢~¬z¨© xv¤ wz ©«©ªv~¤zyC ^¤ ª}vª ©z¤©zA ª}z w«©~¤z©© £¥yz¢ 

©«©ªv~¤vw~¢~ª¯ ¨z{z¨© ª¥ ª}z z®ªz¤ª ª}vª v w«©~¤z©© £¥yz¢ xv¤ yz¢~¬z¨ ¢¥¤|Bªz¨£A ©«©ªv~¤zy x¥£¦zª~ª~¬z 

vy¬v¤ªv|z ¥{ v {~¨£ ¥¨ v ¬v¢«z ¤zª­¥¨¡C ̂ ¤ ¥¨yz¨ ª¥ ¡zz¦ v w«©~¤z©© £¥yz¢ ©«©ªv~¤vw¢zA ~ª ©}¥«¢y wz 

x¥¤©ªv¤ª¢¯ v¢~|¤zy ­~ª} ª}z z®ªz¨¤v¢ {vxª¥¨© ª}vª v¨z ¥{ ~£¦¥¨ªv¤xz {¥¨ ª}z {¥xv¢ w«©~¤z©©C [«¨ª}z¨£¥¨zA 

ª}z w«©~¤z©© £¥yz¢ x¥£¦¥¤z¤ª© ©}¥«¢y yz£¥¤©ª¨vªz x¥¤©~©ªz¤x¯ w¥ª} ~¤ ªz¨£© ¥{ v¤ ~¤ªz¨¤v¢B v¤y z®ªz¨¤v¢ 

{~ª =b¥¨¨~©A hx}~¤yz}«ªªzA v¤y V¢¢z¤ GEEJ>C   

3.3  X¥¤x¢«©~¥¤  
[¥¨ ª}~© ª}z©~©A ª}z ­¥¨¡~¤| yz{~¤~ª~¥¤ ¥{ zy|z x¥£¦«ª~¤| ~© {¥¨£«¢vªzy v©P v¤ v¦¦¨¥vx}A ­}~x} ~© 

v~£zy vª ©¥¢¬~¤| ª}z ~¤}z¨z¤ª ¦¨¥w¢z£© ¥{ x¢¥«y x¥£¦«ª~¤| ¨z|v¨y~¤| ^¥iA ©}~{ª~¤| ª}z x¥£¦«ª~¤| ¦¥­z¨ 

v­v¯ {¨¥£ ª}z xz¤ª¨v¢~°zy yvªv xz¤ªz¨© v¤y z¤¬~©~¥¤~¤| v yzxz¤ª¨v¢~°zy x¥£¦«ª~¤| ~¤{¨v©ª¨«xª«¨zA ¥{{z¨~¤| 

ª}z ©v£z «ª~¢~ª¯ x¥£¦«ª~¤| ©z¨¬~xzA w«ª ­~ª} x¢¥©z ¦¨¥®~£~ª¯ ª¥ ª}z «©z¨ v¤y yvªv ©¥«¨xzA ­}~x} xv¤ wz 

¥¨|v¤~°zy ~¤ v X¢¥«y¢zªBA [¥| x¥£¦«ª~¤|B ¥¨ b¥w~¢z Zy|z X¥£¦«ª~¤| ^i ©¥¢«ª~¥¤C [¨¥£ ª}z ¢~ªz¨vª«¨z ¨z¬~z­A 

~ª wzx¥£z© v¦¦v¨z¤ª ª}vª zy|z x¥£¦«ª~¤| yz¢~¬z¨© ª}z ©v£z ©z¨¬~xz £¥yz¢© v© x¢¥«y x¥£¦«ª~¤| =~CzC hvvhA 

evvhA v¤y ^vvh>A w«ª ª}z¤ w¯ £zv¤© ¥{ v y~{{z¨z¤ª ~¤{¨v©ª¨«xª«¨zC i}z x}v¨vxªz¨~©ª~x© ª}vª zy|z x¥£¦«ª~¤| 

~¤{¨v©ª¨«xª«¨z© z®}~w~ª© v¨z z©¦zx~v¢¢¯ ¨z¢z¬v¤ª {¥¨ ^¥i v¦¦¢~xvª~¥¤ v¨zv©C  

 

X¢¥«y x¥£¦«ª~¤| v¤y ^¥i v¦¦¢~xvª~¥¤© ­z¨z ¦¨z¬~¥«©¢¯ ¤¥ª y~¨zxª¢¯ ~¤ªz¨¢~¤¡zyC l}z¨zv© ^¥i 

v¦¦¢~xvª~¥¤© xv¤ «©z x¢¥«y x¥£¦«ª~¤| ©z¨¬~xz©A ª}z x¢¥«y x¥£¦«ª~¤| y¥£v~¤ ©ª¨zªx}z© {«¨ª}z¨C Zy|z 

x¥£¦«ª~¤| ~© }¥­z¬z¨ ¬z¨¯ ~¤ªz¨¢~¤¡zy ­~ª} w¥ª} x¢¥«y x¥£¦«ª~¤| =~CzC ~ª x¥£¦¢z£z¤ª© ¥¨ ©«¦¦¢z£z¤ª© 

x¢¥«y x¥£¦«ª~¤|> v¤y ^¥i =~ª ©¥¢¬z© ¦¨¥w¢z£© ¥{ ^¥i x¥£¦«ªvª~¥¤v¢ ¥{{¢¥vy~¤|>C i}~© £zv¤© ª}vª {«ª«¨z 

zy|z x¥£¦«ª~¤| zx¥©¯©ªz£© v¨z ¦¥©~ª~¥¤zy wzª­zz¤ x¢¥«y x¥£¦«ª~¤| zx¥©¯©ªz£© v¤y ^¥i zx¥©¯©ªz£©C V© 

zy|z x¥£¦«ª~¤| xv¤ wz yz{~¤zy v© v y~|~ªv¢ ¦¢vª{¥¨£A ª}z ¥¦z¤¤z©© ¥{ ªzx}¤¥¢¥|~z© v¤y ©ªv¤yv¨y©A ©«x} v© 

©¥{ª­v¨z yz¬z¢¥¦£z¤ª ¡~y© v¤y Ve^©A v© ­z¢¢ v© ¥ª}z¨ ¦¢vª{¥¨£ x}v¨vxªz¨~©ª~x©A ©}¥«¢y wz ªv¡z¤ ~¤ª¥ 

x¥¤©~yz¨vª~¥¤C i}~© z©¦zx~v¢¢¯ v¦¦¢~z© ­}z¤ ¢¥¥¡~¤| vª ª}z x«©ª¥£z¨ ¬v¢«z ª}vª zy|z x¥£¦«ª~¤| yz¢~¬z¨©C  

 

^¤ ¥¨yz¨ ª¥ ~yz¤ª~{¯ ª}z w«©~¤z©© ¦¥ªz¤ª~v¢ ¥{ zy|z x¥£¦«ª~¤| ~¤ y~©ª~¤xª ^¥i v¦¦¢~xvª~¥¤ v¨zv©A ª}z 

w«©~¤z©© £¥yz¢ {zv©~w~¢~ª¯ v¤y w«©~¤z©© £¥yz¢ ¬~vw~¢~ª¯ ©}¥«¢y wz v©©z©©zyC W«©~¤z©© £¥yz¢ ¬~vw~¢~ª¯ ~© 

yz{~¤zy v©P ­}zª}z¨ v¢¢ ©ªv¡z}¥¢yz¨©A ©«x} v© ©z¨¬~xz ¦¨¥¬~yz¨© v¤y x¥¤©«£z¨©A ¦v¨ª~x~¦vª~¤| ~¤ v 

x¥¤©ªz¢¢vª~¥¤A |v~¤ ©~|¤~{~xv¤ª ­~ª} ¨z©¦zxª ª¥ ª}z~¨ ¨¥¢z© ª}z¯ {«¢{~¢¢C ^ª ~© ª}z¤ ~£¦¥¨ªv¤ª ª¥ vyy¨z©© 

©«w©ªv¤ª~v¢ zx¥¤¥£~x z{{zxª© ~¤ ªz¨£© ¥{ x¥©ª v¤y wz¤z{~ª© ¥{ ª}z ©z¨¬~xz ¦¨¥¬~©~¥¤C W«©~¤z©© £¥yz¢ 

{zv©~w~¢~ª¯ ~© yz{~¤zy v©P ­}zª}z¨ ¥¤z xv¤ {~¤y v ªzx}¤¥¢¥|~xv¢¢¯A ¥¨|v¤~°vª~¥¤v¢¢¯ v¤y {~¤v¤x~v¢¢¯  vx}~z¬vw¢z 

©¥¢«ª~¥¤ ª¥ ¦¨¥¬~yz ª}z ~¤¤¥¬vª~¬z ©z¨¬~xzA ª}«© ª¥ ¦«ª ª}z ¬v¢«z x¥¤©ªz¢¢vª~¥¤ ~¤ª¥ ¥¦z¨vª~¥¤ w¯ yz¦¢¥¯~¤| 

~¤{¥¨£vª~¥¤ v¤y x¥££«¤~xvª~¥¤ ªzx}¤¥¢¥|¯C ]z¤xzA ~¤ ¥¨yz¨ ª¥ y¨v{ª v ª¥¥¢ ª}vª xv¤ ~yz¤ª~{¯ ª}z w«©~¤z©© 

¦¥ªz¤ª~v¢A v¤©­z¨© ª¥ ª}z©z x¥¤xz¦ª© ©}¥«¢y wz v¤©­z¨zyC 

 

i}z «¤yz¨©ªv¤y~¤| vw¥«ª ^¥iA x¢¥«y x¥£¦«ª~¤|A v¤y zy|z x¥£¦«ª~¤| =ªzx}¤~xv¢ y¥£v~¤>A x¥£w~¤zy 

­~ª} ª}z «¤yz¨©ªv¤y~¤| vw¥«ª ¦¢vª{¥¨£©A w«©~¤z©© zx¥©¯©ªz£©A v¤y ª}z w«©~¤z©© £¥yz¢ x¥¤xz¦ªA ­~¢¢ wz 

«©zy ~¤ {«¨ª}z¨ ©zxª~¥¤© ª¥ y¨v{ª ª}z ª¥¥¢C  
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4 ^yz¤ª~{~xvª~¥¤ ¥{ yz©~|¤ ¥w zxª~¬z© 
]v¬~¤| ~yz¤ª~{~zy ª}z £v~¤ ¦¨¥w¢z£©A v¤y }v¬~¤| x¢v¨~{~zy ª}z ¨z¢z¬v¤ª ªzx}¤~xv¢ v¤y ª}z¥¨zª~xv¢ 

y¥£v~¤©A ª}~© X}v¦ªz¨ ªv¡z© ª}z ¤z®ª ©ªz¦ w¯ y¨v{ª~¤| ª}z |«~yz¢~¤z© {¥¨ ª}z ª¥¥¢Ċ© yz©~|¤C [~¨©ªA ª}z 

©z¢zxª~¥¤ x¨~ªz¨~v {¥¨ ª}z w«©~¤z©© £¥yz¢ ¥¤ª¥¢¥|¯ v¨z y¨v{ªzy ~¤ ©zxª~¥¤ ICFC i}z©z x}v¨vxªz¨~©ª~x© v¨z 

«©zy ª¥ x¥£¦v¨z ª}z w«©~¤z©© £¥yz¢ ¥¤ª¥¢¥|~z© ~¤ ©zxª~¥¤ ICGC ^¤ ©zxª~¥¤ ICH ª}z wz©ª {~ªª~¤| ¥¤ª¥¢¥|¯ ~© 

x}¥©z¤ wv©zy ¥¤ v £«¢ª~Bx¨~ªz¨~v v¤v¢¯©~© ¥{ ª}z©z ©z¢zxª~¥¤ x¨~ªz¨~vC av©ª¢¯A wv©zy ¥¤ ª}z x¥£¦¢z®~ª~z© ª}vª 

}v¬z wzz¤ ~yz¤ª~{~zy ~¤ X}v¦ªz¨ FA yz©~|¤ ¥w zxª~¬z© v¨z {¥¨£«¢vªzy ~¤ ©zxª~¥¤ ICIC i}z©z yz©~|¤ ¥w zxª~¬z© 

©}¥«¢y |«~yz ª}z yz©~|¤ ¦}v©z© ¥{ ª}z ª¥¥¢ ©¥ ª}vª ~ª vyy¨z©©z© ª}z x¥£¦¢z®~ª~z© }~ª}z¨ª¥ ¤¥ª vyy¨z©©zyC  

4.1  hz¢zxª~¥¤ x¨~ªz¨~v {¥¨ w«©~¤z©© £¥yz¢ ¥¤ª¥¢¥|¯ 
In the process of selecting a state -of-the-art method as guiding principle for the first design 

iteration of the to -be designed tool , it is essential to draft selection criteria in order to ensure a 

transparent and objective selection process. Along those lines , six selection criteria were drafted. Table 

6 displays these selection criteria and the desired characteristic that the business model ontology should 

exhibit.  

As identified in chapter 1, in order to assess the potential of edge computing for an IoT application, 

the business model feasibility and business model viability should be assessed. Hence, the first criteria is 

that the chosen business model ontology focusses on both the feasibility and the vi ability aspects. The 

second selection criteria is that the ontology covers technological, organizational, and financial areas. 

The technological domain should be included because technical complexity of edge computing varies 

among IoT applications. The org anizational and financial domains are crucial to include because they  

constitute the gap in scientific literature on edge computing that currently result in uncertainty about its 

potential. Thirdly, as edge computing is delivered by a network of firms rath er than by a single firm, the 

business model ontology should take a networked firm perspective. Fourthly, it is desirable that the 

chosen ontology unfolds concrete variables and describes their causal relations. Causal relations are 

important since the to-be designed tool  aims to identify which variables result in viable and feasible 

business models. A detailed ontology is relevant  because this provides tangible guidelines for 

identification of variables. Fifth, it is desirable that the ontology is drafted in the environment of 

ubiquitous mobile services or in the environment of digital platforms. In its essence, edge computing is 

an ubiquitous mobile service.  In section 3.2.1.4 , edge computing was defined as a digital platform. 

Hence, focus of the selected ontology on either one of these research areas allows for identification of 

variables that are specifically applicable within the edge computing paradigm. L v©ª¢¯A ª}z £¥yz¢Ċ© «©z ~¤ 

academia is relevant in order to assess the e xtent to which the model is generally accepted in scientific 

research. High adoption of the ontology in scientific literature allows for increased rigor of the to -be 

designed tool  as rigorous research involves a sufficient theoretical base (Sekaran and Bougie 2010) . 

Table 6: Desired characteristics of business model ontology  

hz¢zxª~¥¤ x¨~ªz¨~v [¥x«© ¥¤ 
w«©~¤z©© £¥yz¢ 
v©¦zxª© 

X¥¬z¨zy v¨zv© ez¨©¦zxª~¬z ¥{ 
ª}z ª¥¥¢ 

az¬z¢ ¥{ yzªv~¢ Z¤¬~¨¥¤£z¤ª 
 

j©z ¥{ ¥¤ª¥¢¥|¯ 
~¤ vxvyz£~v 

Yz©~¨zy 
x}v¨vxªz¨~©ª~x 

 

[zv©~w~¢~ª¯ v¤y 
¬~vw~¢~ª¯ 

izx}¤¥¢¥|~xv¢A 
¥¨|v¤~°vª~¥¤v¢A 
{~¤v¤x~v¢ 

czª­¥¨¡zy {~¨£ 
¦z¨©¦zxª~¬z 

Yzªv~¢zy ¥¤ª¥¢¥|¯ 
ª}vª ~¤y~xvªz© 
xv«©v¢ ¨z¢vª~¥¤© 
v£¥¤| ~¤y~¬~y«v¢ 
¬v¨~vw¢z© 

jw~§«~ª¥«© 
£¥w~¢z ©z¨¬~xz© 
¥¨ y~|~ªv¢ 
¦¢vª{¥¨£© 
 

]~|} ¤«£wz¨ ¥{ 
x~ªvª~¥¤© 
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4.2  W«©~¤z©© £¥yz¢ ¥¤ª¥¢¥|~z©  
i}~© ©zxª~¥¤ yz©x¨~wz© ª}z x}v¨vxªz¨~©ª~x© ¥{ ª}z ~yz¤ª~{~zy w«©~¤z©© £¥yz¢ ¥¤ª¥¢¥|~z© ~¤ ªz¨£© ¥{ ª}z 

©~® ©z¢zxª~¥¤ x¨~ªz¨~v ª}vª ­z¨z y¨v{ªzy ~¤ ivw¢z KC ^¤ ©zxª~¥¤ ICHA ª}z©z x}v¨vxªz¨~©ª~x© v¨z x¥£¦v¨zy ª¥ 

ª}z yz©~¨zy x}v¨vxªz¨~©ª~x©C   

4.2.1  The Business Model Canvas  (BMC) 

i}z w«©~¤z©© £¥yz¢ xv¤¬v© =WbX> {~¤y© ~ª© zv¨¢¯ ¨¥¥ª© ~¤ ª}z y~©©z¨ªvª~¥¤ ¥{ d©ªz¨­v¢yz¨ =GEEG>A 

­}~x} yz©x¨~wz© ª}z w«©~¤z©© £¥yz¢ ~¤ ªz¨£© ¥{ {¥«¨ ¦~¢¢v¨©P x«©ª¥£z¨ ~¤ªz¨{vxz =w«~¢y~¤| w¢¥x¡ FA H v¤y I 

¥{ ª}z WbX>A ¦¨¥y«xª =w«~¢y~¤| w¢¥x¡ G ¥{ ª}z WbX>A ~¤{¨v©ª¨«xª«¨z £v¤v|z£z¤ª =w«~¢y~¤| w¢¥x¡© KA L v¤y 

M ¥{ ª}z WbX> v¤y {~¤v¤x~v¢ v©¦zxª© =w«~¢y~¤| w¢¥x¡© J v¤y N ¥{ ª}z WbX>C Wv©zy ¥¤ ª}z £v~¤ {~¤y~¤|© ¥{ 

ª}~© y~©©z¨ªvª~¥¤A d©ªz¨­v¢yz¨ v¤y e~|¤z«¨ =GEFH> ­¨¥ªz ª}z w¥¥¡ ĉW«©~¤z©© b¥yz¢ \z¤z¨vª~¥¤ĊA ­}~x} v~£© 

ª¥ ©«¦¦¥¨ª ¬~©«v¢ ª}~¤¡~¤| ¥{ ª}z w«©~¤z©© £¥yz¢ yz©~|¤ ~¤ ªz¨£© ¥{ ¤~¤z w«~¢y~¤| w¢¥x¡©C i}~© £¥yz¢ 

©«¦¦¥¨ª© ~¤y~¬~y«v¢ {~¨£© ~¤ }¥­ ª¥ ¦¥©~ª~¥¤ ª}z~¨ w«©~¤z©© £¥yz¢ ­~ª}~¤ ª}z x¥£¦zª~ª~¬z ¢v¤y©xv¦zA v© ­z¢¢ 

v© ¨zyz©~|¤ ª}z©z {¥xv¢ {~¨£©Ċ w«©~¤z©© £¥yz¢ ­~ª} v yz©~|¤B v¤y ~¤¤¥¬vª~¥¤B¥¨~z¤ªzy v¦¦¨¥vx}C i}z ¤~¤z 

w«~¢y~¤| w¢¥x¡© ¥{ ª}z WbX v~£ ª¥ ¦¨¥¬~yz v ©}v¨zy ¢v¤|«v|z {¥¨ yz©x¨~w~¤|A v©©z©©~¤|A ¬~©«v¢~°~¤| v¤y 

x}v¤|~¤| w«©~¤z©© £¥yz¢©C ^¤y«©ª¨¯ ¦¨vxª~ª~¥¤z¨© xv¤ «©z ª}z WbX ª¥ yz©~|¤ ¬~vw¢z w«©~¤z©© £¥yz¢©C i}z 

WbX ~© ¤¥ª {¥x«©zy ¥¤ v¤¯ ©¦zx~{~x ~¤y«©ª¨¯ z¤¬~¨¥¤£z¤ª =d©ªz¨­v¢yz¨ v¤y e~|¤z«¨ GEFH>C i}z WbX }v© 

¤¥ ©¦zx~{~x {¥x«© ¥¤ ª}z ªzx}¤¥¢¥|¯ y¥£v~¤C a~£~ªvª~¥¤© ¥{ ª}z £¥yz¢ xv¤ wz {¥«¤y ~¤ ª}z vw©z¤xz ¥{ 

xv«©zBv¤yBz{{zxª ¢~¤¡v|z© wzª­zz¤ ª}z x¥£¦¥¤z¤ª© v¤y ~ª© z¤ªz¨¦¨~©z ¦z¨©¦zxª~¬z ~¤©ªzvy ¥{ ¤zª­¥¨¡zy 

¦z¨©¦zxª~¬zC i}z©z ¢~£~ªvª~¥¤© v¢©¥ ¨z{z¨ ª¥ ª}z WbXĊ© ~¤ªz¨¤v¢ {¥x«© ¥¤ ­}vª ª}z x¥£¦v¤¯ ©}¥«¢y yz¢~¬z¨ 

v¤y }¥­ ª}~© xv¤ wz z©ªvw¢~©}zyC i}z £v~¤ ©ª¨z¤|ª}© ¥{ ª}z WbX v¨z {¥«¤y ~¤ ~ª© zv©z ¥{ «©z v¤y }~|} 

«©v|z ~¤ vxvyz£~vC    

4.2.2  The STOF model 

i}z hid[ w«©~¤z©© £¥yz¢ ­v© ~¤ª¨¥y«xzy ~¤ ª}z x¥¤{z¨z¤xz ¦v¦z¨ ¥{ [vwz¨ zª v¢C =GEEH>C b¥¨z 

z¢vw¥¨vªz ~¢¢«©ª¨vª~¥¤ ¥{ ª}z ¦}~¢¥©¥¦}~z© wz}~¤y ª}z hid[ £¥yz¢A ~ªĊ© ~£¦¢~xvª~¥¤© v© ­z¢¢ v© ~¢¢«©ª¨vª~¥¤ 

}v© wzz¤ z®z£¦¢~{~zy ~¤ ª}z w¥¥¡ ¥{ W¥«­£v¤ zª v¢C =GEEM>C i}z hid[ £¥yz¢ ©zz© v w«©~¤z©© £¥yz¢ v© 

ª}z ­v¯ v ¤zª­¥¨¡ ¥{ x¥£¦v¤~z© =~¤©ªzvy ¥{ v ©~¤|¢z {~¨£> ~¤ªz¤y© ª¥ x¨zvªz v¤y xv¦ª«¨z ¬v¢«z {¨¥£ 

z£¦¢¥¯zy ªzx}¤¥¢¥|~z©C i}~© ¬~z­¦¥~¤ª ~¤ªz¤ª© ª¥ ¦¨¥¬~yz v¤ ¦z¨©¦zxª~¬z ¥¤ ª}z x¨¥©©Bx¥£¦v¤¯ 

x¥¢¢vw¥¨vª~¥¤ ~¤ x¥£¦¢z® ¬v¢«z ¤zª­¥¨¡©C [«¨ª}z¨£¥¨zA ª}~© £¥yz¢ ~© £v~¤¢¯ {¥x«©zy vª ©ª¨«xª«¨~¤| yz©~|¤ 

x}¥~xz© ~¤ ª}~© ¤zª­¥¨¡zy ¦z¨©¦zxª~¬zC b¥¨z ©¦zx~{~xv¢¢¯A ª}z hid[ £¥yz¢ v~£© ª¥ |«~yz ~¤y«©ª¨¯ 

¦¨vxª~ª~¥¤z¨© ~¤ yz©~|¤~¤| ¬~vw¢z v¤y {zv©~w¢zA ¤zª­¥¨¡zy w«©~¤z©© £¥yz¢© {¥¨ £¥w~¢z ©z¨¬~xz© =[vwz¨ zª v¢C 

GEEH>C W¯ x¥£¦v¨~¤| yz{~¤~ª~¥¤© ¥¤ w«©~¤z©© £¥yz¢© {¨¥£ ª}z ¦v¦z¨© ¥{  h¢¯­¥ª°¡¯ =FNNK>A =i~££z¨© 

FNNM>A lz~¢¢ v¤y k~ªv¢z =GEEF> v¤y gv¦¦v =GEEF>A ª}z¯ ~yz¤ª~{~zy {¥«¨ x¥££¥¤ z¢z£z¤ª©A ­}~x} ª}z¯ 

xv¢¢zy ª}z ©z¨¬~xzBA ¥¨|v¤~°vª~¥¤BA ªzx}¤¥¢¥|¯B v¤y {~¤v¤xz y¥£v~¤©C i}~© ~£¦¢~z© v ¤zª­¥¨¡zy w«©~¤z©© 

£¥yz¢ xv¤ wz yz©~|¤zy w¯ £v¡~¤| w¢«z¦¨~¤ª© {¥¨ ª}z©z {¥«¨ ~¤ªz¨¨z¢vªzy y¥£v~¤©C i}z hid[  £¥yz¢ ©ª¨z©©z© 

ª}z {vxª ª}vª v¤¯ w«©~¤z©© £¥yz¢ ©}¥«¢y }v¬z ~ª© ©ªv¨ª~¤| ¦¥~¤ª vª ª}z x«©ª¥£z¨ ¬v¢«z ¥{ v ¦¨¥y«xª ¥¨ 

©z¨¬~xz ª}vª v ©~¤|¢z x¥£¦v¤¯ ¥¨ ¤zª­¥¨¡ ¥{ x¥£¦v¤~z© ­~¢¢ ¥{{z¨C i}z¨z{¥¨zA ª}z hid[ £¥yz¢ ©ªv¨ª© {¨¥£ 

ª}z ©z¨¬~xz y¥£v~¤C V¢ª}¥«|} ªzx}¤¥¢¥|¯ ~© ¥{ªz¤ ª}z £v~¤ y¨~¬z¨ {¥¨ }~|}Bªzx} ©z¨¬~xz©A ~¤ ª}z hid[ £¥yz¢ 

ª}~© ~© ¥¤¢¯ ©zz¤ v© v¤ z¤vw¢z¨ v¤y ~© ª}«© ª}z ©zx¥¤y y¥£v~¤ ­}~x} ~© ªvx¡¢zyC V© ª}~¨y y¥£v~¤A ª}z 

¥¨|v¤~°vª~¥¤v¢ y¥£v~¤ ©}¥«¢y wz yz©x¨~wzyC i}~© y¥£v~¤ z®¦¢v~¤© }¥­ ª}z ¨z©¥«¨xz© ­~¢¢ wz £vyz 

v¬v~¢vw¢zC av©ª¢¯A ª}z {~¤v¤xz y¥£v~¤ {¥x«©©z© ¥¤ ~¤¬z©ª£z¤ª©A ¦¨~x~¤| ©ª¨vªz|~z© v¤y ¥ª}z¨ ¨z¢vªzy 

{~¤v¤x~v¢ x¥¤xz¦ª© =W¥«­£v¤ zª v¢C GEEM>C d¤z ¥{ ª}z £v~¤ ©ª¨z¤|ª}© ¥{ ª}z hid[ £¥yz¢ ~© ~ªĊ© ¢z¬z¢ ¥{ 

yzªv~¢ v¤y ~ª© x¥¤x¨zªz ~¤y~xvª~¥¤ ¥{ xv«©v¢~ª~z© v£¥¤| {vxª¥¨©C   

X¨~ª~xv¢ yz©~|¤ ^©©«z© ; x¨~ª~xv¢ ©«xxz©© {vxª¥¨© 

i}z X¨~ª~xv¢ Yz©~|¤ ^©©«z© =XY^©> v¤y X¨~ª~xv¢ h«xxz©© [vxª¥¨© =Xh[©> ©}~{ª ª}z ©x¥¦z ¥{ ª}z hid[ 

£¥yz¢ ª¥­v¨y© ª}z «¤yz¨©ªv¤y~¤| ¥{ xv«©v¢~ª~z© ª}vª ~¤{¢«z¤xz ª}z ¬~vw~¢~ª¯ v¤y {zv©~w~¢~ª¯ ¥{ w«©~¤z©© 

£¥yz¢©C V¢¥¤| ª}¥©z ¢~¤z©A W¥«­£v¤ zª v¢C =GEEM> v¨|«z ª}vªA ~¤ ¥¨yz¨ ª¥ ¨zv¢~°z v ¬~vw¢z w«©~¤z©© £¥yz¢A 

ª}z ~¤ªz¨z©ª© v¤y ¨z§«~¨z£z¤ª© ¥{ ª}z ~¤¬¥¢¬zy vxª¥¨© ¤zzy ª¥ wz wv¢v¤xzyC [«¨ª}z¨£¥¨zA ª}z¯ v¨|«z ª}vª 

~ª ~© ~£¦¥¨ªv¤ª ª¥ «¤yz¨©ªv¤y ª}z XY^©A ª}z~¨ ~¤ªz¨yz¦z¤yz¤x~z©A v¤y }¥­ ª}z¯ v¨z ~¤ªz¨¢~¤¡zy ª¥ ª}z Xh[© 

­~ª} ¨z|v¨y ª¥ ª}z w«©~¤z©© £¥yz¢ ¬~vw~¢~ª¯A ~¤ ¥¨yz¨ ª¥ ¨zv¢~°z v wv¢v¤xzy yz©~|¤C i}z©z XY^© v¤y Xh[© 
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©}¥«¢y }z¢¦ ¥¨|v¤~°vª~¥¤© ~¤ |v~¤~¤| ~¤©~|}ª ~¤ }¥­ v ĉwv¢v¤xzyĊ w«©~¤z©© £¥yz¢ xv¤ wz yz©~|¤zyC i}z XY^© 

v¤y Xh[© v¨z ¬v¢«zBx¨zvª~¤| z¢z£z¤ª©A £zv¤~¤| ª}z¯ ¦¨¥¬~yz x«©ª¥£z¨ ¬v¢«z ¥¨ ¤zª­¥¨¡ ¬v¢«zC [~¤v¢¢¯A 

ª}z©z {vxª¥¨© v¨z  z®z£¦¢~{~zy ~¤ v xv«©v¢ £¥yz¢ ª}vª ¦¥̈¬~yz© v¤ «¤yz¨©ªv¤y~¤| ¥{ ª}z w«©~¤z©© £¥yz¢ 

¬~vw~¢~ª¯C  

4.2.3  VISOR  

[¨¥£ ª}z ¦z¨©¦zxª~¬z ¥{ yz©~|¤ ª}z¥¨¯ {¥¨ y~|~ªv¢ w«©~¤z©© zx¥©¯©ªz£©A i}z k^hdg £¥yz¢ ¨z¦¨z©z¤ª© 

v x¥¤xz¦ª«v¢ {¨v£z­¥¨¡ ª}vª x¥¤©~©ª© ¥{ {~¬z £v~¤ xvªz|¥¨~z©A zvx} ¨z¦¨z©z¤ª~¤| ¥¤z ¢zªªz¨ ¥{ ª}z ¤v£zP 

kv¢«z ¦¨¥¦¥©~ª~¥¤ =k>A ^¤ªz¨{vxz =^>A hz¨¬~xz e¢vª{¥¨£ =h>A d¨|v¤~°~¤| b¥yz¢ =d> v¤y gz¬z¤«z b¥yz¢ =g>C [¥¨ 

zvx} ¥{ ª}z©z y¥£v~¤ ~ª ¦¨¥¬~yz© v £¥yz¨vªz¢¯ yzªv~¢zy ~yz¤ª~{~xvª~¥¤ ¥{ ¨z¢vªzy x¥£¦¥¤z¤ª©C i}z k^hdg 

£¥yz¢ v~£© ª¥ ~¤ªz|¨vªz £«¢ª~¦¢z w«©~¤z©© £¥yz¢ v¦¦¨¥vx}z© ­}~¢z vyy¨z©©~¤| x¥£¦¥¤z¤ª© ©«x} v©  «©z¨ 

z®¦z¨~z¤xz v¤y ~¤ªz¨{vxz {vxª¥¨© ­}~x} v¨z ¤¥ª vyy¨z©©zy ~¤ £v¤¯ ¥ª}z¨ v¦¦¨¥vx}z©A ¯zª ¦¨¥£~¤z¤ª¢¯ 

¦¨z©z¤ª ~¤ ~¤¤¥¬vª~¥¤ y~{{«©~¥¤ ª}z¥¨~z©C ¤̂ ª}z ¨zv¢£ ¥{ y~|~ªv¢ w«©~¤z©©z©A ª}~© £¥yz¢ ©zª© ~ª©z¢{ v¦v¨ª w¯ 

~¤ªz|¨vª~¤| ª}z ©z¨¬~xz ¦¢vª{¥¨£ ¦v¨ªA ­}~x} yz©x¨~wz© ª}z ^i ¦¢vª{¥¨£© ª}vª z¤vw¢zA ©}v¦z v¤y ©«¦¦¥¨ª ª}z 

w«©~¤z©©C ]z¤xzA ª}z ©z¨¬~xz ¦¢vª{¥¨£ ¦v¨ª ¦v¨ª~v¢¢¯ yz©x¨~wz© ª}z ªzx}¤¥¢¥|¯ y¥£v~¤C ̂ ¤ ª}~© ¨z©¦zxªA ª}z 

£¥yz¢ ~¢¢«©ª¨vªz© }¥­ ª}z {¥xv¢ {~¨£ xv¤ x¨zvªz ª}z |¨zvªz©ª x«©ª¥£z¨ ¬v¢«z {¥¨ y~|~ªv¢ w«©~¤z©©z© ~¤ v 

¦¨¥{~ªvw¢z v¤y ©«©ªv~¤vw¢z £v¤¤z¨A ª}z¨zw¯ yz©~|¤~¤| v ¬~vw¢z w«©~¤z©© £¥yz¢C e«ª £¥¨z ©~£¦¢¯A v 

©«xxz©©{«¢ y~|~ªv¢ w«©~¤z©© £¥yz¢A {¨¥£ ª}z k^hdg ¦z¨©¦zxª~¬zA ©}¥«¢y v¢~|¤ ª}z J x¥£¦¥¤z¤ª© ~¤ ©«x} ­v¯ 

ª}vª ª}z ¬v¢«z ¦¨¥¦¥©~ª~¥¤ £v®~£~°z© ª}z ­~¢~¤z©© ª¥ ¦v¯A ­}~¢z £~¤~£~°~¤| ª}z ¨zv¢ x¥©ª =Z¢ hv­¯ v¤y 

ez¨z~¨v GEFH>C i}z vy¬v¤ªv|z ¥{ k^hdg ~© ª}vª ~ª ªv¡z© w¥ª} v ©z¨¬~xz ¦¢vª{¥¨£ v¤y y~|~ªv¢ w«©~¤z©© 

zx¥©¯©ªz£ ¦z¨©¦zxª~¬zA ­}~x} ~© ¦z¨{zxª¢¯ v¢~|¤zy ­~ª} ª}z zy|z x¥£¦«ª~¤| y¥£v~¤C ]¥­z¬z¨A ª}z k^hdg 

£¥yz¢ }v© v ©ª¨¥¤| {¥x«© ª¥­v¨y© ª}z «©z¨ ~¤ªz¨{vxzA ­}~x} ~© ¤¥ª z©¦zx~v¢¢¯ ¨z¢z¬v¤ª ~¤ ª}~© ©ª«y¯C 

b¥¨z¥¬z¨A k^hdg ©¥¢z¢¯ {¥x«©©z© ¥¤ w«©~¤z©© £¥yz¢ ¬~vw~¢~ª¯A ª}«© ¤z|¢zxª~¤| ª}z {zv©~w~¢~ª¯ v©¦zxªC  

4.2.4  The C-SOFT model 

i}z XBhd[i w«©~¤z©© £¥yz¢ ~© ~¤ª¨¥y«xzy ~¤ ª}z ¦v¦z¨ ¥{ ]z~¡¡~¢ÀA ]z~¡¡~¢ÀA v¤y i~¤¤~¢À =GEEM> v¤y 

v~£© {vx~¢~ªvªz© v¤ ~ªz¨vª~¬z yz©~|¤ ¥{  ¬~vw¢z v¤y {zv©~w¢z w«©~¤z©© £¥yz¢ v© ª}z {~¨£ |¨¥­©C i}~© w«©~¤z©© 

£¥yz¢ ¥¤ª¥¢¥|¯ ~© ~¤©¦~¨zy w ̄ª}z £¥yz¢© ¦¨¥¬~yzy ¥{ d©ªz¨­v¢yz¨ =GEEG> v¤y =[vwz¨ zª v¢C =GEEH>C i}z XB

hd[i ~¢¢«©ª¨vªz© ©~£~¢v¨ y¥£v~¤© v© ª}z hid[ £¥yz¢ =W¥«­£v¤ zª v¢C GEEMP [vwz¨ zª v¢C GEEH>A w«ª }v© 

ª}z x«©ª¥£z¨ ¨z¢vª~¥¤©}~¦ v© {¥xv¢ ¦¥~¤ª ¥{ vªªz¤ª~¥¤C [«¨ª}z¨£¥¨zA ª}z XBhd[i ¥¤ª¥¢¥|¯ {¥x«©©z© ¥¤ ¢¥¤| 

ªz¨£ ©z¨¬~xz £¥yz¢© {¥¨ W«©~¤z©©Bª¥BW«©~¤z©© =WGW> £v¨¡zª©C ]z~¡¡~¢À zª v¢C =GEEM>  ©ªvªz ª}vª ª}z XBhd[i 

£¥yz¢ ~© x}v¨vxªz¨~°zy ¥¤ ¢¥¤| ¢v©ª~¤| w«©~¤z©© ¨z¢vª~¥¤©}~¦© wzª­zz¤ x«©ª¥£z¨© v¤y ©«¦¦¢~z¨©A }z¤xz ~ªĊ© 

{¥x«© ~© ¥¤ ¢¥¤|Bªz¨£ ©z¨¬~xz©C i}z xz¤ª¨v¢ y~©ª~¤|«~©}~¤| z¢z£z¤ª ¥{ ª}z XBhd[i £¥yz¢ xv¤ wz {¥«¤y ~¤ 

ª}z ¤vª«¨z ¥{ ª}z x«©ª¥£z¨ ¨z¢vª~¥¤©}~¦A ­}~x} ¦¢v¯© v £v ¥¨ ¨¥¢z ~¤ ª}z ¬~z­ ¥{ ]z~¡¡~¢À zª v¢C GEEM> v¤y 

~© ¥{ªz¤ ¤z|¢zxªzy ~¤ ¥ª}z¨ w«©~¤z©© £¥yz¢ ¥¤ª¥¢¥|~z©C i}z X =X«©ª¥£z¨ ¨z¢vª~¥¤©}~¦> ¥{ ª}z XBhd[i £¥yz¢ 

~© ª}z {¥xv¢ ¦¥~¤ª ¥{ ª}z XBhd[i ¥¤ª¥¢¥|¯C i}~© y¥£v~¤ £v~¤¢¯ ¨z¬¥¢¬z© v¨¥«¤y x«©ª¥£z¨ ¨z¢vª~¥¤©}~¦© v¤y 

 ¥~¤ª yz¬z¢¥¦£z¤ª ¥{ ¦¨¥y«xª© v¤y ©z¨¬~xz© ­~ª} x«©ª¥£z¨©C h~£~¢v¨¢¯ ª¥ ª}z hid[ £¥yz¢A ª}z XBhd[i 

{¨v£z­¥¨¡ z£¦}v©~°z© ª}vª ¦¨¥y«xª© ¥¨ ©z¨¬~xz©A ~¤ |¢¥wv¢ £v¨¡zª©A v¨z yz¢~¬z¨zy ~¤ v ¤zª­¥¨¡© ¨vª}z¨ 

ª}v¤ w¯ ©~¤|¢z {~¨£©C i}z¨z{¥¨zA ª}z XBhd[i £¥yz¢ {¥x«©©z© ¥¤ v  ¥~¤ª w«©~¤z©© £¥yz¢ {¥¨ x¥¢¢vw¥¨vª~¬z 

¤zª­¥¨¡© =]z~¡¡~¢À zª v¢C GEEM>C i}z £¥yz¢ y¥z© ¤¥ª ~¢¢«©ª¨vªz ª}z y¯¤v£~x© ¥{ ª}z~¨ yz©~|¤zy ª¥¥¢A ¤¥¨ 

y¥z© ~ª ~¢¢«©ª¨vªz ª}z ¨z¢vª~¥¤©}~¦ wzª­zz¤ ~£¦¥¨ªv¤ª yz©~|¤ ¬v¨~vw¢z© ¥{ ª}z {~¬z ~¤y~xvªzy y¥£v~¤©C i}z XB

hd[i ¥¤ª¥¢¥|¯ ©¥¢z¢¯ |~¬z© v yz©x¨~¦ª~¥¤ ¥{ ª}z ~£¦¥¨ªv¤xz ¥{ ª}z x«©ª¥£z¨ ¨z¢vª~¥¤©}~¦ y¥£v~¤A w«ª y¥z© 

¤¥ª ¦¨¥¬~yz v x¥¤xz¦ª«v¢ {¨v£z­¥¨¡C i}z¨z{¥¨zA ª}z ¦¨vxª~xv¢ ¨z¢z¬v¤xz ¥{ ª}~© £¥yz¢ ~© }v¨y ª¥ |v«|zC  

4.2.5  Networked b usiness  model development  for emerging technology -based 
services  

i}z czª­¥¨¡zy w«©~¤z©© £¥yz¢ {¥¨ z£z¨|~¤| ªzx}¤¥¢¥|~z© ­v© ~¤ª¨¥y«xzy w¯ ev¢¥ v¤y iÀ}ª~¤z¤ 

=GEFF>A w«~¢y© ¥¤ w«©~¤z©© £¥yz¢ ¨z©zv¨x} ¥{ i~££z¨© =FNNM>A d©ªz¨­v¢yz¨ =GEEG> v¤y h}v{z¨ zª v¢C 

=GEEJ> v¤y x¥£w~¤z© ª}~© ­~ª} ª}z ª}z¥¨~z© ¥{ =bÐ¢¢z¨A gv v¢vA v¤y h¬v}¤ =GEEJ> v¤y ev¨¥¢~¤~ =FNNN> ­}~x} 

yz©x¨~wz ª}z ¬v¢«zB v¤y ©ª¨vªz|~xB¤zª v¦¦¨¥vx}C i}~© w«©~¤z©© £¥yz¢ ¥¤ª¥¢¥|¯ ~© ©¦zx~{~xv¢¢¯ {¥x«©zy ¥¤ 

yz©~|¤ ¥{ ¬~vw¢z w«©~¤z©© £¥yz¢©C ^ª y¥z© ©¥ ~¤ ª}z z¤¬~¨¥¤£z¤ª ¥{ «w~§«~ª¥«© ©z¨¬~xz©A ­}~x} ~© v¢~|¤zy 

­~ª} ª}z zy|z x¥£¦«ª~¤|B v¤y ^¥i wv©zy ©z¨¬~xz©C bv~¤ z£¦}v©~© ~© ¦¢vxzy ¥¤ ª}z x«©ª¥£z¨A ©z¨¬~xzA 
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ªzx}¤¥¢¥|¯A ¨z¬z¤«z £¥yz¢ v¤y w«©~¤z©© ¤zªC h~£~¢v¨¢¯ ª¥ ª}z hid[ £¥yz¢ v¤y ª}z XBhd[i £¥yz¢A ª}~© 

w«©~¤z©© £¥yz¢ ¥¤ª¥¢¥|¯ z£¦¢¥¯© ª}z x¥¤xz¦ª ¥{ v ¤zª­¥¨¡zy w«©~¤z©© £¥yz¢C [«¨ª}z¨£¥¨zA ª}~© w«©~¤z©© 

£¥yz¢ ¥¤ª¥¢¥|¯ ~© {¥x«©zy ªzx}¤¥¢¥|¯Bwv©zy ©z¨¬~xz©C h~£~¢v¨¢¯ ª¥ ª}z XBhd[i £¥yz¢A ª}z ¤zª­¥¨¡zy 

w«©~¤z©© £¥yz¢ yz¬z¢¥¦£z¤ª {¥¨ z£z¨|~¤| ªzx}¤¥¢¥|¯Bwv©zy ©z¨¬~xz© }~|}¢~|}ª© vyy~ª~¥¤v¢ ~£¦¥¨ªv¤xz ¥¤ 

ª}z x«©ª¥£z¨Ċ© ¤zzy© ­}z¤ yz¬z¢¥¦~¤| ª}z ©z¨¬~xz =ev¢¥ v¤y iÀ}ª~¤z¤ GEFF>C l}z¨zv© ª}~© £¥yz¢ ¦¨¥¬~yz© 

v ª}z¥¨zª~xv¢ x¥¤ª¨~w«ª~¥¤ ¥¤ ª}z z¢z£z¤ª© ¥{ ª}z ¤zª­¥¨¡zy w«©~¤z©© £¥yz¢ =¥¤ y~{{z¨z¤ª vxª¥¨© ~¤ ª}z 

¬v¢«z ¤zªA ª}z ©z¨¬~xz ~ª©z¢{A v© ­z¢¢ v© ª}z ¬v¢«z z®x}v¤|z© v¤y vxª~¬~ª~z© wzª­zz¤ vxª¥¨©>A ~ª ¥¤¢¯ ~yz¤ª~{~z© 

v ©zª ¥{ |z¤z¨~x x¥¨z z¢z£z¤ª©C i}~© £zv¤© ª}vª ª}z £¥yz¢ ~ª©z¢{ ¢vx¡© ª}z¥¨zª~xv¢ yz¦ª} v¤y £~|}ª wz ª¥¥ 

|z¤z¨~x ª¥ wz «©zy {¥¨ yz©~|¤C 

4.2.6  Summarized overview of business model ontologies  

Wv©zy ¥¤ ª}z yz©x¨~¦ª~¥¤© ¥{ ª}z ¦¨z¬~¥«© ©zxª~¥¤©A ivw¢z L ©«££v¨~°z© ª}z x}v¨vxªz¨~©ª~x© ¥{ ª}z 

w«©~¤z©© £¥yz¢ ¥¤ª¥¢¥|~z©C  

 
Table 7: Summarized overview  of characteristics of the identified business model ontologies  

 

 
WbX hid[ £¥yz¢ k^hdg XBhd[i W«©~¤z©© £¥yz¢© {¥¨ 

z£z¨|~¤| 
ªzx}¤¥¢¥|¯Bwv©zy 
©z¨¬~xz© 

h¥«¨xz =d©ªz¨­v¢yz¨ v¤y 
e~|¤z«¨ GEFH> 

=W¥«­£v¤ zª v¢C 
GEEMP [vwz¨ zª v¢C 
GEEH> 

=Z¢ hv­¯ v¤y ez¨z~¨v 
GEFH> 

=]z~¡¡~¢À zª v¢C GEEM> =ev¢¥ v¤y iÀ}ª~¤z¤ 
GEFF> 

[¥x«© ¥¤ w«©~¤z©© 
£¥yz¢ v©¦zxª© 

k~vw~¢~ª¯ [zv©~w~¢~ª¯ v¤y 
¬~vw~¢~ª¯ 

k~vw~¢~ª¯ [zv©~w~¢~ª¯ v¤y 
k~vw~¢~ª¯ 

k~vw~¢~ª¯ 

X¥¬z¨zy v¨zv© X«©ª¥£z¨ ~¤ªz¨{vxzA 
¦¨¥y«xªA 
~¤{¨v©ª¨«xª«¨z 
£v¤v|z£z¤ªA 
{~¤v¤x~v¢ v©¦zxª© 

hz¨¬~xzA izx}¤¥¢¥|¯A 
d¨|v¤~°vª~¥¤A 
[~¤v¤xz 

kv¢«z ¦¨¥¦¥©~ª~¥¤A 
^¤ªz¨{vxzA hz¨¬~xz 
e¢vª{¥¨£A d¨|v¤~°~¤| 
b¥yz¢A gz¬z¤«z 
b¥yz¢ 

X«©ª¥£z¨ 
¨z¢vª~¥¤©}~¦A hz¨¬~xzA 
d¨|v¤~°vª~¥¤A 
[~¤v¤xzA izx}¤¥¢¥|¯ 

X«©ª¥£z¨A hz¨¬~xzA 
izx}¤¥¢¥|¯A gz¬z¤«z 
£¥yz¢A W«©~¤z©© ¤zªC  

ez¨©¦zxª~¬z h~¤|¢z {~¨£ 
¦z¨©¦zxª~¬z 

czª­¥¨¡zy {~¨£ 
¦z¨©¦zxª~¬z 

czª­¥¨¡zy {~¨£ 
¦z¨©¦zxª~¬z 

czª­¥¨¡zy {~¨£ 
¦z¨©¦zxª~¬z 

czª­¥¨¡zy {~¨£ 
¦z¨©¦zxª~¬z 

Z¤¬~¨¥¤£z¤ª \z¤z¨~x b¥w~¢z ©z¨¬~xz© Y~|~ªv¢ ¦¢vª{¥¨£© a¥¤|Bªz¨£ ©z¨¬~xz© jw~§«~ª¥«© ©z¨¬~xz© 

az¬z¢ ¥{ yzªv~¢  Yz©x¨~wz© ¤~¤z 
|z¤z¨~x w«~¢y~¤| 
w¢¥x¡© v¤y ª}z~¨ 
~£¦¥¨ªv¤ª v©¦zxª©C 
Y¥z© ¤¥ª yz©x¨~wz 
ª}z xv«©v¢ ¨z¢vª~¥¤© 

kz¨¯ yzªv~¢zy 
~yz¤ª~{~xvª~¥¤ ¥{ 
¬v¨~vw¢z© v¤y ª}z~¨ 
xv«©v¢ ¨z¢vª~¥¤© {¥¨ 
zvx} y¥£v~¤C 

b¥yz¨vªz¢¯ yzªv~¢zy 
yz©x¨~¦ª~¥¤ ¥{ {~¬z 
¨z©¦zxª~¬z y¥£v~¤© 
v¤y ª}z~¨ ¨z¢z¬v¤ª 
z¢z£z¤ª©C Y¥z© ¤¥ª 
yz©x¨~wz ª}z xv«©v¢ 
¨z¢vª~¥¤©C  

\z¤z¨~x yz©x¨~¦ª~¥¤ 
¥{ ª}z {~¬z y¥£v~¤©C 
c¥ ~yz¤ª~{~xvª~¥¤ ¥{ 
x¥¤x¨zªz ¬v¨~vw¢z© 

\z¤z¨~x {¨v£z­¥¨¡ 
¥{ ª}z z¢z£z¤ª© ¥{ v 
¤zª­¥¨¡zy w«©~¤z©© 
£¥yz¢ v¤y ª}z~¨ 
~¤ªz¨vxª~¥¤©C c¥ 
~yz¤ª~{~xvª~¥¤ ¥{ 
x¥¤x¨zªz ¬v¨~vw¢z©C  

j©z ¥{ ¥¤ª¥¢¥|¯ ~¤ 
vxvyz£~v 

NEHJ IFL FIG    GJ NM 

4.3  hz¢zxª~¤| ª}z |«~y~¤| w«©~¤z©© £¥yz¢ ¥¤ª¥¢¥|¯ 
ivw¢z M z¬v¢«vªz© }¥­ ª}z ~yz¤ª~{~zy x}v¨vxªz¨~©ª~x© ¥{ ª}z w«©~¤z©© £¥yz¢ ¥¤ª¥¢¥|~z© ª}vª ­z¨z 

©«££v¨~°zy ~¤ ivw¢z L v¨z v¢~|¤zy ­~ª} ª}z yz©~¨zy x}v¨vxªz¨~©ª~x© v© y¨v{ªzy ~¤ ivw¢z KC i}~© z¬v¢«vª~¥¤ 

­v© y¥¤z w¯ yz©x¨~w~¤| ª}z {~ª ~¤ ªz¨£© ¥{O B R ¤z|vª~¬z {~ªA E R ¤z«ª¨v¢ {~ªA  @ R ¦¥©~ª~¬z {~ª A v¤yA @ @ R 

y~©ª~¤xª vy¬v¤ªv|zC V x}v¨vxªz¨~©ª~x }v© v ¤z|vª~¬z {~ª ~{ ~ª x¥¤{¢~xª© ­~ª} ª}z yz©~¨zy x}v¨vxªz¨~©ª~xC V 

x¥¤{¢~xª ­~ª} ª}z yz©~¨zy x}v¨vxªz¨~©ª~x }v© ¤z|vª~¬z z{{zxª ¥¤ ª}z ©«~ªvw~¢~ª¯ ¥{ ª}z ¥¤ª¥¢¥|¯C l}z¤ v 

x}v¨vxªz¨~©ª~x ~© ¤¥ª ©¦zx~{~xv¢¢¯ v¢~|¤zyA w«ª y¥z© ¤¥ª ¤z|vª~¬z¢¯ v{{zxª ª}z ¥¤ª¥¢¥|¯Ċ© ©«~ªvw~¢~ª¯A v ¤z«ª¨v¢ 

{~ª ~© ©¦zx~{~zyC V ¦¥©~ª~¬z {~ª ~© ~yz¤ª~{~zy ~{ ª}z ª¥¥¢Ċ© x}v¨vxªz¨~©ª~x ~© v¢~|¤zy ­~ª} ª}z yz©~¨zy x}v¨vxªz¨~©ª~x 

v¤y ª}z¨zw¯ z¤}v¤xz© ~ª© ©«~ªvw~¢~ª¯C av©ª¢¯A ~¤ xv©z© ­}z¨z ª}z ¥¤ª¥¢¥|¯ }v© v «¤~§«z x}v¨vxªz¨~©ª~x ©¥ 

ª}vª ¥ª}z¨ ¥¤ª¥¢¥|~z© y¥ ¤¥ª z®}~w~ª v¤y ­}z¨z ~ª ~© ¦z¨{zxª¢¯ v¢~|¤zy ­~ª} ­}vª ~© yz©~¨zyA v y~©ª~¤xª 

vy¬v¤ªv|z ~© ~¤y~xvªzyC    

 

Wv©zy ¥¤ ivw¢z KA ivw¢z LA v¤y ivw¢z MA ~ª ~© x¥¤x¢«yzy ª}vª ª}z hid[ £¥yz¢ wz©ª {~ª© ª}z yz©~¨zy 

x}v¨vxªz¨~©ª~x©C [~¨©ª¢¯A hid[ v¤y XBhid[i v¨z ª}z ¥¤¢¯ ¥¤ª¥¢¥|~z© ª}vª ©¦zx~{~xv¢¢¯ {¥x«© ¥¤ w¥ª} ª}z 

w«©~¤z©© £¥yz¢ {zv©~w~¢~ª¯ v¤y ¬~vw~¢~ª¯C hzx¥¤y¢¯A hid[ z¤x¥£¦v©©z© ª}z ª}¨zz yz©~¨zy v¨zv© ¥{ 

ªzx}¤¥¢¥|¯A ¥¨|v¤~°vª~¥¤ v¤y {~¤v¤x~v¢ =¥¤¢¯ WbX y¥z© ¤¥ª £zzª ª}~© ¨z§«~¨z£z¤ª>C [¥«¨ª}¢¯A ©~£~¢v¨¢¯ ª¥ 

k^hdgA XBhd[i v¤y W«©~¤z©© £¥yz¢© {¥¨ z£z¨|~¤| ªzx}¤¥¢¥|¯Bwv©zy ©z¨¬~xz©A ª}z hid[ £¥yz¢ ªv¡z© v 

¤zª­¥¨¡zy {~¨£ ¦z¨©¦zxª~¬zC [~{ª}¢¯A hid[ ¦¨¥¬~yz© v ¦¥©~ª~¬z {~ª ¥¤ ª}z z¤¬~¨¥¤£z¤ª v© ~ª {¥x«©©z© ¥¤ 

£¥w~¢z ©z¨¬~xz© v¤y zy|z x¥£¦«ª~¤| {v¢¢© «¤yz¨ ª}~© xvªz|¥¨¯C k^hdg ­v© ~yz¤ª~{~zy ª¥ }v¬z v y~©ª~¤xª 
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vy¬v¤ªv|z ¥¤ ª}~© v©¦zxª v© ~ª ~© ª}z ¥¤¢¯ ¥¤ª¥¢¥|¯ ª}vª ~© ©¦zx~{~xv¢¢¯ {¥x«©zy ¥¤ y~|~ªv¢ ¦¢vª{¥¨£©C 

]¥­z¬z¨A k^hdg ~© ¤¥ª ©«~ªvw¢z v© ~ª y¥z© ¤¥ª {¥x«© ¥¤ ª}z w«©~¤z©© £¥yz¢ ¬~vw~¢~ª¯ v¤y v© ~ª ¢vx¡© ~¤ ~ª© 

¢z¬z¢ ¥{ yzªv~¢C d¤ ª}z ¥ª}z¨ ©~yz ¥{ ª}z ª¥¡z¤A ª}z hid[ £¥yz¢ }v© v y~©ª~¤xª vy¬v¤ªv|z ~¤ ~ª© ¢z¬z¢ ¥{ yzªv~¢ 

v© ~ª ~© ª}z ¥¤¢¯ ¥¤ª¥¢¥|¯ ª}vª ¦¨¥¬~yz© v ¬z¨¯ yzªv~¢zy yz©x¨~¦ª~¥¤ ¥{ ¬v¨~vw¢z© v¤y ª}z~¨ xv«©v¢~ª~z©C av©ª¢¯A 

ª}z hid[ £¥yz¢ ~© }v© v }~|} x~ªvª~¥¤ ¨vªz v¤y xv¤ ª}z¨z{¥¨z wz ©zz¤ v© v |z¤z¨v¢¢¯ vxxz¦ªzy ¥¤ª¥¢¥|¯ ~¤ 

©x~z¤ª~{~x ¢~ªz¨vª«¨zC V© hid[ ­v© ~yz¤ª~{~zy ª¥ ¦¨¥¬~yz v ¦¥©~ª~¬z {~ª ¥¤ v¢¢ ©~® x¨~ªz¨~vA ~ª ­~¢¢ wz «©zy v© 

|«~y~¤| ¦}~¢¥©¥¦}¯ ~¤ ª}z {~¨©ª ~ªz¨vª~¥¤ ¥{ ª}z yz©~|¤ ¦}v©zC i}z ¨z©«¢ª© ¥{ ª}~© x¥£¦v¨~©¥¤ v¨z ¨z¦¨z©z¤ªzy 

~¤ ivw¢z MC 

 
Table 8: Comparison of criteria -fit of business model ontologies  

 

 
WbX hid[ £¥yz¢ k^hdg XBhd[i W«©~¤z©© 

£¥yz¢© {¥¨ 
z£z¨|~¤| 
ªzx}¤¥¢¥|¯B
wv©zy ©z¨¬~xz© 

[¥x«© ¥¤ w«©~¤z©© £¥yz¢ 

v©¦zxª© 
B @ B @ B 

X¥¬z¨ v¨zv© B @ @ @ @ 

ez¨©¦zxª~¬z B @ @ @ @ 

Z¤¬~¨¥¤£z¤ª E @ @ @ E @  

az¬z¢ ¥{ yzªv~¢  B @ @ B B B 

j©z ¥{ ¥¤ª¥¢¥|¯ ~¤ vxvyz£~v @  @ E B E 

4.4  Yz©~|¤ ¥w zxª~¬z© 
^¤ ª}z ¦¨z¬~¥«© ©zxª~¥¤A ª}z hid[ £¥yz¢ y~©¦¢v¯zy ª¥ wz ª}z £¥©ª ©«~ªvw¢z w«©~¤z©© £¥yz¢ ¥¤ª¥¢¥|¯ 

ª¥ |«~yz ª}z yz©~|¤ ¦}v©zC i}z hid[ £¥yz¢ ©}¥«¢y }¥­z¬z¨ wz vyv¦ªzy ~¤ ª­¥ £v~¤ ­v¯©C [~¨©ªA ª}z 

ª}z¥¨zª~xv¢ hid[ ¥¤ª¥¢¥|¯ ©}¥«¢y wz ª¨v¤©{¥¨£zy ~¤ª¥ v ¦¨vxª~xv¢ ª¥¥¢ ª}vª xv¤ wz «©zy ~¤ ¥¨yz¨ ª¥ £v¡z 

~¤{¥¨£zy yzx~©~¥¤© {¥ ̈©z¢zxª~¤| ̂¥i v¦¦¢~xvª~¥¤© ~¤ ­}~x} zy|z x¥£¦«ª~¤| x¥¤©ª~ª«ªz© v ¬~vw¢z v¤y {zv©~w¢z 

w«©~¤z©© xv©zC hzx¥¤yA ª}z |z¤z¨~x ¬v¨~vw¢z© ©}¥«¢y wz x¥¤ªz®ª«v¢~°zy ª¥­v¨y© ª}z zy|z x¥£¦«ª~¤| 

y¥£v~¤A ©¥ ª}vª ~ª ~© y~¨zxª¢¯ v¦¦¢~xvw¢z ª¥ ª}~© ¨z©¦zxª~¬z y¥£v~¤C ̂¤ ¥¨yz¨ ª¥ £v¡z ª}z©z vyv¦ªvª~¥¤© ~¤ v 

­v¯ ª}vª ª}z x¥£¦¢z®~ª~z© ª}vª ­z¨z ~yz¤ª~{~zy ~¤ X}v¦ªz¨ F v¨z ©¥¢¬zyA yz©~|¤ ¥w zxª~¬z© v¨z y¨v{ªzyC i}z 

ª¥Bwz yz©~|¤zy ª¥¥¢ ©}¥«¢y ª}«© £zzª ª}z yz©~|¤ ¥w zxª~¬z© ª}vª }v¬z wzz¤ y¨v{ªzy ~¤ ivw¢z NA ~¤ ¥¨yz¨ ª¥ 

vyy¨z©© ª}z x¥£¦¢z®~ª~z© }~ª}z¨ª¥ ¤¥ vyy¨z©©zyC  
 

Table 9: Design Objectives  

X¥£¦¢z®~ª~z© yz¨~¬zy {¨¥£ ª}z ¦¨¥w¢z£ 

~yz¤ª~{~xvª~¥¤ ~¤ X}v¦ªz¨ F 

Yz©~|¤ ¥w zxª~¬z© ¨z©«¢ª~¤| {¨¥£ ª}z 

x¥£¦¢z®~ª~z© 

a~ªz¨vª«¨z ¥¤ w«©~¤z©© £¥yz¢© {¥¨ zy|z 

x¥£¦«ª~¤| ~© ©xv¤ªC 

 

dFC W«©~¤z©© £¥yz¢ ¬v¨~vw¢z© ©}¥«¢y wz 

x¥¤ªz®ª«v¢~°zy ª¥­v¨y© ª}z zy|z x¥£¦«ª~¤| 

y¥£v~¤C  

 

i}z¨z ~© v £¯¨~vy ¥{ ¦¥ªz¤ª~v¢ ^¥i v¦¦¢~xvª~¥¤© {¥¨ 

zy|z x¥£¦«ª~¤|A w«ª ©ªv¡z}¥¢yz¨© =~CzC zy|z 

©z¨¬~xz ¦¨¥¬~yz¨© v¤y ^¥i ©z¨¬~xz ¦¨¥¬~yz¨©> v¨z 

«¤vw¢z ª¥ ~yz¤ª~{¯ ¥¤ ­}~x} ^¥i v¦¦¢~xvª~¥¤© ª}z¯ 

©}¥«¢y {¥x«© ª}z~¨ z{{¥¨ª©C 

dGC i}z ª¥¥¢Ċ© ¥«ª¦«ª ©}¥«¢y wz v¤ ~¤y~xvª~¥¤ 

vw¥«ª ª}z w«©~¤z©© ¦¥ªz¤ª~v¢ ¥{ zy|z 

x¥£¦«ª~¤| {¥¨ ª}z ^¥i v¦¦¢~xvª~¥¤ «¤yz¨ 

v¤v¢¯©~©C 

 

 

dHC Zy|z ©z¨¬~xz ¦¨¥¬~yz¨© v¤y ^¥i ©z¨¬~xz 

¦¨¥¬~yz¨© ©}¥«¢y wz vw¢z ª¥ «©z ª}z ª¥¥¢C 

 

e¥ªz¤ª~v¢ zy|z ©z¨¬~xz ¦¨¥¬~yz¨© ¤zzy ª¥ wz 

x¥¤¬~¤xzy ª}vª {¥¨ ©¥£z v¦¦¢~xvª~¥¤©A zy|z 

x¥£¦«ª~¤| £v¯ x¥¤©ª~ª«ªz v ¬~vw¢z v¤y {zv©~w¢z 

w«©~¤z©© xv©zC 

dIC W¯ «©~¤| ª}z ª¥¥¢A zy|z ¦¨¥¬~yz¨© v¤y ^¥i 

¦¨¥¬~yz¨© ©}¥«¢y wz vw¢z ª¥ {¥¨£«¢vªz 

v¨|«£z¤ª© ª}vª z¢vw¥¨vªz «¦¥¤ ª}z w«©~¤z©© 
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¦¥ªz¤ª~v¢ ¥{ zy|z x¥£¦«ª~¤| {¥¨ y~©ª~¤xª ^¥i 

v¦¦¢~xvª~¥¤©C 

[¥¨ ¦¥ªz¤ª~v¢ vy¥¦ªz¨© ª}z¨z ~© «¤xz¨ªv~¤ª¯ vw¥«ª 

ª}z vxª«v¢ w«©~¤z©© ¬v¢«z ¥{ zy|z x¥£¦«ª~¤| {¥¨ 

ª}z~¨ {¥xv¢ ^¥i v¦¦¢~xvª~¥¤©A ¢zvy~¤| ª¥ yzx¨zv©zy 

vy¥¦ª~¥¤ ¨vªz© ¥{ zy|z ~¤{¨v©ª¨«xª«¨z©C  

 

dJC j©z ¥{ ª}z ª¥¥¢ ©}¥«¢y x¢v¨~{¯ }¥­ zy|z 

x¥£¦«ª~¤| x¨zvªz© ¬v¢«z {¥¨ ¦¥ªz¤ª~v¢ 

vy¥¦ªz¨© =~CzC ^¥i v¦¦¢~xvª~¥¤ ¦¨¥¬~yz¨©>C 

 

 

i}z¨z ~© ¤¥ w«©~¤z©© £¥yz¢ ª¥¥¢ ª}vª xv¤ wz «©zy 

ª¥ ~yz¤ª~{¯ ª}z w«©~¤z©© ¦¥ªz¤ª~v¢ ¥{ zy|z 

x¥£¦«ª~¤| ~¤ y~©ª~¤xª ^¥i v¦¦¢~xvª~¥¤ v¨zv©A wv©zy 

¥¤ w¥ª} w«©~¤z©© £¥yz¢ ¬~vw~¢~ª¯ v¤y {zv©~w~¢~ª¯C 

i}z¨z{¥¨zA ~ª ~© ¤¥ª ¦¥©©~w¢z ª¥ £v¡z ~¤{¥¨£zy 

yzx~©~¥¤© ª¥ ªv¨|zª ^¥i v¦¦¢~xvª~¥¤ v¨zv© ª}vª }¥¢y 

©«w©ªv¤ª~v¢ ¦¥ªz¤ª~v¢ {¥¨ w¥ª} x«©ª¥£z¨© v¤y 

¦¨¥¬~yz¨©C 

 

 

dKC ^¤ ¥¨yz¨ ª¥ |«~yz ª}z ¦¨¥xz©© ¥{ ~¤{¥¨£zy 

yzx~©~¥¤ £v¡~¤|A v¤ z®¦¢~x~ª yz©x¨~¦ª~¥¤ vw¥«ª 

}¥­ ~¤x¨zv©zDyzx¨zv©z v¤y ¦¨z©z¤xzDvw©z¤xz 

¥{ ª}z z®¥|z¤¥«© x}v¨vxªz¨~©ª~x© ¥{ v¤ ^¥i 

v¦¦¢~xvª~¥¤ ~£¦vxª ª}z w«©~¤z©© £¥yz¢  

¬~vw~¢~ª¯ v¤y {zv©~w~¢~ª¯ ¥{ zy|z x¥£¦«ª~¤| 

©}¥«¢y wz z¢vw¥¨vªzy ~¤ ª}z ª¥¥¢C  

 

dLC ^¤ ¥¨yz¨ ª¥ z¤vw¢z vxx«¨vªz ~yz¤ª~{~xvª~¥¤ 

¥{ ª}z w«©~¤z©© ¦¥ªz¤ª~v¢A ª}z ¨z¢vª~¬z 

~£¦¥¨ªv¤xz ¥{ {vxª¥¨© ª}vª ~¤{¢«z¤xz ª}z 

w«©~¤z©© £¥yz¢ ¬~vw~¢~ª¯ v¤y {zv©~w~¢~ª¯ ¥{ 

zy|z x¥£¦«ª~¤| ©}¥«¢y wz y~©ª~¤|«~©}zyC  

  

4.5  X¥¤x¢«©~¥¤ 
Now, having analyzed the relevant concepts to business modelling in chapter 3, having selected a 

guiding business model ontology, and having drafted design objectives  that aim to solve main identified 

complexities , the sub question; How should the concepts related to business modeling for IT services be 

used for identifying  the potential  of edge computing for distinct IoT applications? can be answered.  

First, the STOF model exhibits desired characteristics and therefore is the most suitable ontology 

to guide generic design of  the tool . Hence, STOF should be the guiding philosophy in orde r to identify 

relations among business model variables . In order to make STOF suitable for the identifying the potential 

of edge computing for distinct IoT applications, it should however be adapted  and contextualized towards 

the edge computing paradigm . It is concluded that, the identified concepts related to business modelling 

for IT services should be used in order to solve seven design objectives:  

dFC  W«©~¤z©© £¥yz¢ ¬v¨~vw¢z© ©}¥«¢y wz x¥¤ªz®ª«v¢~°zy ª¥­v¨y© ª}z zy|z x¥£¦«ª~¤| y¥£v~¤C 

dGC  i}z ª¥¥¢Ċ© ¥«ª¦«ª ©}¥«¢y wz v¤ ~¤y~xvª~¥¤ vw¥«ª ª}z w«©~¤z©© ¦¥ªz¤ª~v¢ ¥{ zy|z x¥£¦«ª~¤| {¥¨ ª}z                         

¢        ^¥i v¦¦¢~xvª~¥¤ «¤yz¨ v¤v¢¯©~©C 

dHC  Zy|z ©z¨¬~xz ¦¨¥¬~yz¨© v¤y ^¥i ©z¨¬~xz ¦¨¥¬~yz¨© ©}¥«¢y wz vw¢z ª¥ «©z ª}z ª¥¥¢C 

dIC  W¯ «©~¤| ª}z ª¥¥¢A zy|z ¦¨¥¬~yz¨© v¤y ^¥i ¦¨¥¬~yz¨© ©}¥«¢y wz vw¢z ª¥ {¥¨£«¢vªz v¨|«£z¤ª© ª}vª              

¢       z¢vw¥¨vªz «¦¥¤ ª}z w«©~¤z©© ¦¥ªz¤ª~v¢ ¥{ zy|z x¥£¦«ª~¤| {¥¨ y~©ª~¤xª ^¥i v¦¦¢~xvª~¥¤©C 

dJC  j©z ¥{ ª}z ª¥¥¢ ©}¥«¢y x¢v¨~{¯ }¥­ zy|z x¥£¦«ª~¤| x¨zvªz© ¬v¢«z {¥¨ ¦¥ªz¤ª~v¢ vy¥¦ªz¨© =~CzC ^¥i               

¢       v¦¦¢~xvª~¥¤ ¦¨¥¬~yz¨©>C 

dKC ^¤ ¥¨yz¨ ª¥ |«~yz ª}z ¦¨¥xz©© ¥{ ~¤{¥¨£zy yzx~©~¥¤ £v¡~¤|A v¤ z®¦¢~x~ª yz©x¨~¦ª~¥¤ vw¥«ª }¥­                                    

¢     ~¤x¨zv©zDyzx¨zv©z v¤y ¦¨z©z¤xzDvw©z¤xz ¥{ ª}z z®¥|z¤¥«© x}v¨vxªz¨~©ª~x© ¥{ v¤ ^¥i v¦¦¢~xvª~¥¤                                                      

¢       ~£¦vxª ª}z w«©~¤z©© £¥yz¢  ¬~vw~¢~ª¯ v¤y {zv©~w~¢~ª¯ ¥{ zy|z x¥£¦«ª~¤| ©}¥«¢y wz z¢vw¥¨vªzy ~¤ ª}z                                              

¢      ª¥¥¢C 

dLC ^¤ ¥¨yz¨ ª¥ z¤vw¢z vxx«¨vªz ~yz¤ª~{~xvª~¥¤ ¥{ ª}z w«©~¤z©© ¦¥ªz¤ª~v¢A ª}z ¨z¢vª~¬z ~£¦¥¨ªv¤xz ¥{                                                                    

¢     {vxª¥¨© ª}vª ~¤{¢«z¤xz ª}z w«©~¤z©© £¥yz¢ ¬~vw~¢~ª¯ v¤y {zv©~w~¢~ª¯ ¥{ zy|z x¥£¦«ª~¤| ©}¥«¢y wz                                          

¢      y~©ª~¤|«~©}zyC 

 

 bzzª~¤| ª}z©z ©z¬z¤ yz©~|¤ ¥w zxª~¬z© ¨z©«¢ª© ~¤ v ª¥¥¢ ª}vª vyz§«vªz¢¯ ©¥¢¬z© ª}z x¥£¦¢z®~ª~z© 

¨z¢vªzy ª¥ ~yz¤ª~{¯~¤| ª}z ¦¥ªz¤ª~v¢ ¥{ zy|z x¥£¦«ª~¤| {¥¨ y~©ª~¤xª ^¥i v¦¦¢~xvª~¥¤©C   
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5 Yz©~|¤ e}v©z F B wv©zy ¥¤ ¢~ªz¨vª«¨z z̈¬~z­ v¤y ~¤{¥¨£v¢ 
ªv¢¡© 

This Chapter describes the first design phase of the tool. The tool should be designed so that it 

fulfills the design objectives as drafted in section 4.4 . The STOF ontology will be used to draft the generic 

tool. The other identified technical - and theoretical domains are used in order to contextualize the generic 

business model variables towards the edge computing domain. In order to allow for structured 

organization and assembly of the tool, the general structure of the XLRM framework as drafted in the 

book of Lempert, Popper, and Bankes (2003) , is used. This choice was made because the XLRM structure 

helps in designing a visualized decision support system that can be used to navigate through scenarios 

and formulate rigorous arguments about actions to take based on the model. The main aim of this 

research is to design a tool that facilitates informed decision making and argumentation fo r the potential 

¥{ zy|z x¥£¦«ª~¤| {¥¨ y~©ª~¤xª ^¥i v¦¦¢~xvª~¥¤©C ]z¤xzA ª}z magb {¨v£z­¥¨¡Ċ© ~¤ªz¤ª~¥¤ ~© ¦z¨{zxª¢¯ 

v¢~|¤zy ­~ª} ª}~© ª}z©~©Ċ v~£C i}z magb {¨v£z­¥¨¡ |¨¥«¦© ¬v¨~vw¢z© ~¤ª¥ z®¥|z¤¥«© «¤xz¨ªv~¤ª~z© ª}vª 

are outside the control of decision mak ers (X), policy levers which are near -term actions that the decision 

maker wants to explore (L), relationships which describe how factors relate to each other (R), and 

measures that indicate the performance standards decision makers want to measure (M). Gr oups of 

variables for the to -be designed tool can be drafted as: IoT application characteristics (Exogenous 

uncertainties ą X), the choice of technology architecture for edge computing (Policy lever ą L), the 

conceptual model that explains the relations be tween the choice of technology and the IoT application 

characteristics (relationships in system ą R), and the potential of edge computing for the IoT application 

under analysis (Measure ą M). Section 5.1  elaborates upon the vari ables that have been extracted from 

literature and how they are relevant for the tool. The first version of the tool (i.e. the outcome of design 

phase 1) is displayed in section 5.2 .   

5.1  Y¨v{ª~¤| ª}z ª¥¥¢  
^¤ ª}z YhgbA ª}z ~yz¤ª~{~zy ¦¨¥w¢z£A ª}z £v~¤ ¨z©zv¨x} §«z©ª~¥¤A v¤y ª}z x¥¨¨z©¦¥¤y~¤| yz©~|¤ 

¥w zxª~¬z©A ©}¥«¢y wz |«~y~¤| ª}z yz©~|¤ ¦}v©zC ̂¤ ©zxª~¥¤ FCKA ª}z £v~¤ ¨z©zv¨x} §«z©ª~¥¤ ­v© y¨v{ªzy v©O 

]¥­ xv¤ ªzx}¤~xv¢BA w«©~¤z©©B v¤y ¥¨|v¤~°vª~¥¤v¢ {vxª¥¨© wz ~¤x¢«yzy ~¤ v ª¥¥¢A ª}vª xv¤ wz «©zy ª¥ ~yz¤ª~{¯ 

ª}z w«©~¤z©© £¥yz¢ ¬~vw~¢~ª¯ v¤y {zv©~w~¢~ª¯ ¥{ zy|z x¥£¦«ª~¤| ~¤ y~©ª~¤xª ̂ ¥i v¦¦¢~xvª~¥¤ v¨zv©T ̂ ¤ ©zxª~¥¤ 

HCGCHCGA w«©~¤z©© £¥yz¢ {zv©~w~¢~ª¯ ­v© yz{~¤zy v© ª}z z®ªz¤ª ª¥ ­}~x} v ªzx}¤~xv¢¢¯BA ¥¨|v¤~°vª~¥¤v¢¢¯B v¤y 

{~¤v¤x~v¢¢¯ vx}~z¬vw¢z ©¥¢«ª~¥¤ xv¤ wz {¥«¤y ~¤ ¥¨yz¨ ª¥ z{{zxª«vªz ª}z yz©~¨zy ©z¨¬~xzC i}z w«©~¤z©© £¥yz¢ 

¬~vw~¢~ª¯ ~¤ yz©x¨~wz© ª}z z®ªz¤ª ª¥ ­}~x} ª}z w«©~¤z©© £¥yz¢ xv¤ yz¢~¬z¨ ¬v¢«z {¥¨ v¢¢ ©ªv¡z}¥¢yz¨© ª}vª v¨z 

~¤¬¥¢¬zy ~¤ ª}z ¬v¢«z x¥¤©ª~ª«ª~¥¤C V© y~©¦¢v¯zy ~¤ [~|«¨z FLA ~¤ ¥¨yz¨ ª¥ yzªz¨£~¤z ~{ ª}z¨z ~© ©«w©ªv¤ª~v¢ 

¦¥ªz¤ª~v¢ {¥ ̈zy|z x¥£¦«ª~¤| ~¤ v¤ ^¥i v¦¦¢~xvª~¥¤A ª}z w«©~¤z©© £¥yz¢ ©}¥«¢y wz w¥ª} {zv©~w¢z =~CzC 

ªzx}¤~xv¢¢¯BA ¥¨|v¤~°vª~¥¤v¢¢¯A v¤y {~¤v¤x~v¢¢¯A vx}~z¬vw¢z> v¤y ¬~vw¢z =~CzC yz¢~¬z¨ z¤¥«|} ¬v¢«z {¥¨ ª}z 

z¤ª~¨z ¬v¢«z x¥¤©ªz¢¢vª~¥¤>C  

 

 
Figure 17 : The potential of edge computing for an IoT application is impacted by business model viabili ty and 
feasibility  
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5.1.1  The design process  

[¨¥£ ª}z ©ªv¨ª~¤| ¦¥~¤ª ª}vª w«©~¤z©© £¥yz¢ ¬~vw~¢~ª¯ v¤y {zv©~w~¢~ª¯ z®¦¢v~¤ ª}z ¦¥ªz¤ª~v¢ ¥{ zy|z 

x¥£¦«ª~¤| {¥¨ v¤ ^¥i v¦¦¢~xvª~¥¤A ª}~© ©zxª~¥¤ z¢vw¥¨vªz© ª}z yz©~|¤ ¦¨¥xz©©C ^¤ X}v¦ªz¨ IA ª}z hid[ 

¥¤ª¥¢¥|¯ ­v© ©z¢zxªzy ª¥ |«~yz |z¤z¨~x yz©~|¤ ¥{ ª}z ª¥¥¢C V¢¢ ¬v¨~vw¢z© ª}vª v¨z ¦v¨ª ¥{ ª}z hid[ £¥yz¢ 

=~CzC ©z¨¬~xzA ªzx}¤¥¢¥|¯A ¥¨|v¤~°vª~¥¤A v¤y {~¤v¤xz y¥£v~¤A v© ­z¢¢ v© XY^ v¤y Xh[©> v¨z z¬v¢«vªzy ¥¤ ª}z~¨ 

¨z¢z¬v¤xz {¥¨ v©©z©©~¤| ª}z ¦¥ªz¤ª~v¢ ¥{ zy|z x¥£¦«ª~¤| {¥¨ v¤ ^¥i v¦¦¢~xvª~¥¤C V ¬v¨~vw¢zA ~© yzz£zy ª¥ 

wz ¨z¢z¬v¤ª {¥¨ ª}z ª¥Bwz yz©~|¤zy ª¥¥¢ ~{O 

¶ ^ª z®¦¢v~¤© }¥­ v x}v¨vxªz¨~©ª~x ¥{ v¤ ^¥i v¦¦¢~xvª~¥¤ v¨zv ~£¦vxª© ª}z x«©ª¥£z¨ ¥¨ ¤zª­¥¨¡ ¬v¢«z 

ª}vª ~© yz¢~¬z¨zy w¯ v¤ zy|z x¥£¦«ª~¤| ~¤{¨v©ª¨«xª«¨zC  

¶ d¨ ~ª z®¦¢v~¤© }¥­ v x}v¨vxªz¨~©ª~x ¥{ v¤ ^¥i v¦¦¢~xvª~¥¤ v¨zv ~£¦vxª© ª}z x¥£¦¢z®~ª¯ ¥{ zy|z 

x¥£¦«ª~¤| ¨¥¢¢B¥«ª ¥¨ «ª~¢~°vª~¥¤ 

 

i}z¨z{¥¨zA ¬v¨~vw¢z© ª}vª v¨z ¤¥ª yz¦z¤yz¤ª ¥¤ ª}z ^¥i v¦¦¢~xvª~¥¤ v¨zv v¨z ¤¥ª ~¤x¢«yzyC i}~© ~© 

wzxv«©z ª}z©z ¬v¨~vw¢z© y¥ ¤¥ª }z¢¦ «© «¤yz¨©ªv¤y {¥¨ ­}~x} ^¥i v¦¦¢~xvª~¥¤ v¨zv© zy|z x¥£¦«ª~¤| £v¯ 

yz¢~¬z¨ v ¬~vw¢z v¤y {zv©~w¢z w«©~¤z©© xv©zC i}z©z ¬v¨~vw¢z© v¦¦¢¯ ª¥ zy|z x¥£¦«ª~¤| ~¤ v¢¢ v¦¦¢~xvª~¥¤ 

v¨zv© ~¤ |z¤z¨v¢C i}z¨z{¥¨zA ª}z¯ y¥ ¤¥ª ¦¨¥¬~yz «© ­~ª} £zv¤© ª¥ y~©ª~¤|«~©} v£¥¤| ª}z w«©~¤z©© ¦¥ªz¤ª~v¢ 

¥{ y~©ª~¤xª ^¥i v¦¦¢~xvª~¥¤ v¨zv©C ]z¤xzA ª}z©z ¬v¨~vw¢z© y¥ ¤¥ª x¥¤ª¨~w«ªz ª¥ ©¥¢¬~¤| ª}z £v~¤ §«z©ª~¥¤C  

 

[¥¨ v©©z©©~¤| ª}z w«©~¤z©© £¥yz¢ ¬~vw~¢~ª¯A {~¨©ª ª}z XY^© v¤y Xh[© v¨z z¬v¢«vªzy ¥¤ ª}z~¨ ¨z¢z¬v¤xz 

=V¦¦z¤y~® VCF y~©¦¢v¯© ª}~© ¦¨¥xz©©>C ]z¨zv{ªz¨A ~¤ªz¨vxª~¥¤© ¥{ ª}z XY^© ­~ª} ª}z ©z¨¬~xzA ªzx}¤¥¢¥|¯A 

¥¨|v¤~°vª~¥¤A v¤y {~¤v¤xzA y¥£v~¤© ­z¨z v©©z©©zyC [¥¨ ª}z w«©~¤z©© £¥yz¢ {zv©~w~¢~ª¯A ª}z©z XY^© v¤y Xh[© 

v¨z }¥­z¬z¨ ¤¥ª ¨z¢z¬v¤ªC i}~© ~© wzxv«©z ª}z¯ yz©x¨~wz ª}z w«©~¤z©© £¥yz¢ ¬~vw~¢~ª¯C ^ª ~© yzy«xzy {¨¥£ 

ª}z yz{~¤~ª~¥¤ ¥{ w«©~¤z©© £¥yz¢ {zv©~w~¢~ª¯A ª}vª ~ª ~© ¨z¢z¬v¤ª ª¥ ¢¥¥¡ vª ª}z ªzx}¤¥¢¥|¯A ¥¨|v¤~°vª~¥¤A v¤y 

{~¤v¤xz y¥£v~¤© =~CzC ¤¥ª ¢¥¥¡~¤| vª ª}z ©z¨¬~xz y¥£v~¤>C i}~© ~© x¥¤{~¨£zy w¯ W¥«­£v¤A Yz k¥©A v¤y 

]vv¡z¨ =GEEM>A ­}¥ ©ªvªz ª}vª ª}z ªzx}¤¥¢¥|¯A ¥¨|v¤~°vª~¥¤A v¤y {~¤v¤xzA y¥£v~¤ z¤vw¢z ª}z ©z¨¬~xz 

y¥£v~¤C  

 

V{ªz¨ }v¬~¤| v¤v¢¯°zy ª}z ¬v¨~vw¢z© ¥{ hid[A ª}z ª}z¥¨zª~xv¢ y¥£v~¤© ¥{ w«©~¤z©© zx¥©¯©ªz£© v¤y 

¦¢vª{¥¨£ ª}z¥¨¯ v¨z x¥¤©«¢ªzy ~¤ ¥¨yz¨ ª¥ ©zz ~{ ª}z hid[ ~© £~©©~¤| ¨z¢z¬v¤ª ¬v¨~vw¢z© {¥¨ zy|z x¥£¦«ª~¤|C 

av©ª¢¯A ªzx}¤~xv¢ v¤y ¥¨|v¤~°vª~¥¤v¢ y¥£v~¤© v¨z «©zy ~¤ ¥¨yz¨ ª¥ x¥¤ªz®ª«v¢~°z ª}z |z¤z¨~x ¬v¨~vw¢z© ¥{ 

hid[ ª¥­v¨y© ª}z zy|z x¥£¦«ª~¤| y¥£v~¤C ^¤ ª}~© {~¨©ª yz©~|¤ ~ªz¨vª~¥¤A v }¯¦¥ª}z©~© ~© {¥¨£zy vw¥«ª 

¬v¨~vw¢z© ª}vª v¨z ¥{ ~¤{¢«z¤xzC V© ¤¥ ª}z¥¨¯ z®¦¢~x~ª¢¯ {¥¨£«¢vªz© ­}~x} x¥¤ªz®ª«v¢ ¬v¨~vw¢z© v¨z ¨z¢z¬v¤ªA 

v¢¢ ¬v¨~vw¢z© ª}vª v¨z }¯¦¥ª}z©~°zy ª¥ wz ̈z¢z¬v¤ª ~¤ ¥¨yz¨ ª¥ z®¦¢v~¤ ª}z |z¤z¨~x ¬v¨~vw¢z© v¨z ~¤x¢«yzyC ̂¤ 

ª}z ©zx¥¤y yz©~|¤ ~ªz¨vª~¥¤A ~¤ªz¨¬~z­zz© ¬v¢~yvªz ª}z©z ¬v¨~vw¢z©C ]z¤xzA ~¨¨z¢z¬v¤ª ¬v¨~vw¢z© xv¤ wz 

¨z£¥¬zy vª v ¢vªz¨ ©ªv|zC V© ª}~© ¨z©zv¨x} x¥¤©ª~ª«ªz© v w¨¥vy ª}z¥¨zª~xv¢ y¥£v~¤A ~ª xv¤¤¥ª wz z®¦zxªzy 

ª}vª v¢¢ ¨z¢z¬v¤ª ¬v¨~vw¢z© v¨z ~yz¤ª~{~zy ~¤ ª}~© {~¨©ª yz©~|¤ ~ªz¨vª~¥¤C i}z ©zx¥¤y yz©~|¤ ~ªz¨vª~¥¤ }z¢¦© ª¥ 

~yz¤ª~{¯ ¤z­ ¬v¨~vw¢z© ª}vª ­z¨z ¤¥ª {¥«¤y ~¤ ¢~ªz¨vª«¨zC  

5.1.2  Business model viability  

o¥¥£~¤| ~¤ ¥¤ ª}z w«©~¤z©© £¥yz¢ ¬~vw~¢~ª¯A ª}z w¥¥¡ ¥{ W¥«­£v¤A Yz k¥©A v¤y ]vv¡z¨ =GEEM> 

~¤y~xvªzy ª}vª ª}z¨z v¨z ©z¬z¨v¢ x¨~ª~xv¢ yz©~|¤ ~©©«z© =XY^©> v¤y x¨~ª~xv¢ ©«xxz©© {vxª¥¨© =Xh[©> ­}~x} ©}¥«¢y 

wz vyy¨z©©zy ~¤ ¥¨yz¨ ª¥ yz©~|¤ v ¬~vw¢z w«©~¤z©© £¥yz¢C \¥~¤| ª¥ ª}z x¥¨zA W¥«­£v¤ zª v¢C =GEEM> 

©ª~¦«¢vªzy ª}vª v yz©~|¤z¨ ©}¥«¢y vyy¨z©© ª}z yz©~|¤B¥¨~z¤ªzy XY^©A ­}~x} ~¤{¢«z¤xz ª}z XY[©A ~¤ ª«¨¤ 

|z¤z¨vª~¤| x«©ª¥£z¨ ¬v¢«z ¥¨ ¤zª­¥¨¡ ¬v¢«zC [~¤v¢¢¯A ­}z¤ v w«©~¤z©© £¥yz¢ vyy© ©«{{~x~z¤ª x«©ª¥£z¨ v¤y 

¤zª­¥¨¡ ¬v¢«zA ~ª xv¤ wz ©zz¤ v© ¬~vw¢zC i}z¨z{¥¨zA v© y~©¦¢v¯zy ~¤ [~|«¨z FMA v w«©~¤z©© £¥yz¢ xv¤ ¥¤¢¯ 

wz ¬~vw¢z ~{ ~ª yz¢~¬z¨© w¥ª} z¤¥«|} x«©ª¥£z¨B v¤y ¤zª­¥¨¡ ¬v¢«zC  

 

 

Figure 18 : Viability of the business model is impacted by customer - and network value  
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V© y~©¦¢v¯zy ~¤ ivw¢z FEA ª}z |z¤z¨~x ¬v¨~vw¢z© ¦z¨xz~¬zy §«v¢~ª¯ ¥{ ©z¨¬~xz v¤y ©­~ªx}~¤| x¥©ª© v¨z 

z®¦zxªzy ª¥ ~£¦vxª ª}z x«©ª¥£z¨ ¬v¢«zC W¯ y~¬~¤| ~¤ª¥ ª}z Xh[© ª}vª z®¦¢v~¤ x«©ª¥£z¨ ¬v¢«zA ~ª ~© v¨|«zy 

ª}vª ª}z Xh[ vxxz¦ªvw¢z §«v¢~ª¯ ¥{ ©z¨¬~xz ~© ª}z ¥¤¢¯ ¬v¨~vw¢z ª}vª ~© ¥{ ¨z¢z¬v¤xz {¥¨ v©©z©©~¤| ª}z ¦¥ªz¤ª~v¢ 

¥{ zy|z x¥£¦«ª~¤| {¥¨ y~©ª~¤xª ^¥i v¦¦¢~xvª~¥¤ v¨zv©C [~¨©ªA ª}z ¬v¢«z ¦¨¥¦¥©~ª~¥¤ ª}vª zy|z x¥£¦«ª~¤| 

yz¢~¬z¨© ~© ª}z ©v£z ¬v¢«z ¦¨¥¦¥©~ª~¥¤ v© x¢¥«y x¥£¦«ª~¤| =~ªĊ© v¢ªz¨¤vª~¬z>A v«|£z¤ªzy ª}¨¥«|} v y~{{z¨z¤ª 

~¤{¨v©ª¨«xª«¨zC i}z¨z{¥¨zA ~ª ~© z®¦zxªzy ª}vª ª}z ¦z¨xz~¬zy §«v¢~ª¯ ¥{ ©z¨¬~xz £¥¨z vyz§«vªz¢¯ yz©x¨~wz© 

ª}z y~{{z¨z¤xz ~¤ ªzx}¤~xv¢ ~¤{¨v©ª¨«xª«¨z© v¤y }¥­ ¦¥ªz¤ª~v¢ vy¥¦ªz¨© £v¯ |v~¤ ¬v¢«z {¨¥£ ª}vªC 

j¤¥wª¨«©~¬z x«©ª¥£z¨ ¨zªz¤ª~¥¤ ¨z{z¨© ª¥ ª}z £zx}v¤~©£© w¯ ­}~x} x«©ª¥£z¨© v¨z ¨zªv~¤zyA ­}~x} ~© ¤¥ª 

v x}v¨vxªz¨~©ª~x ¥{ ^¥i v¦¦¢~xvª~¥¤ v¨zv©C av©ª¢¯A v x¢zv¨¢¯ yz{~¤zy ªv¨|zª |¨¥«¦ z¤vw¢z© x¥£¦v¤~z© ª¥ {¥x«© 

©ªv¯ {¥x«©zy ¥¤ ª}z~¨ x«©ª¥£z¨©C i}~© y¥z© }¥­z¬z¨ ¤¥ª z®¦¢v~¤ v x}v¨vxªz¨~©ª~x ¥{ v¤ ^¥i v¦¦¢~xvª~¥¤ ª}vª 

~¤{¢«z¤xz© ª}z ¦¥ªz¤ª~v¢ ¥{ zy|z x¥£¦«ª~¤|C 

 

l}z¨zv© =W¥«­£v¤ zª v¢C GEEM> ~¤y~xvªz ª}vª ©­~ªx}~¤| x¥©ª xv¤ wz x¥¤©~yz¨vw¢z ~¤ £¥w~¢z ©z¨¬~xz 

~¤¤¥¬vª~¥¤©A ª}z¯ y¥ ¤¥ª z®¦¢~x~ª¢¯ ~¤x¢«yz ª}~© ¬v¨~vw¢z© ~¤ ª}z ©z¨¬~xz yz©~|¤C i}z¯ y¥ }¥­z¬z¨ ©ªvªz ª}vª 

ª}z x¥£¦vª~w~¢~ª¯ ¥{ v ©z¨¬~xz ­~ª} ¦z¥¦¢zĊ© yv~¢¯ x¥¤ªz®ª =~CzC ­}~x} ~¤{¢«z¤xz© ª}z ©­~ªx}~¤| x¥©ª> ~£¦vxª© 

ª}z ¬v¨~vw¢z z{{¥¨ªC Z{{¥¨ª ~¤ ª«¨¤ ~£¦vxª© ª}z ¦z¨xz~¬zy ¬v¢«zC Wv©zy ¥¤ ¢~ªz¨vª«¨z {¨¥£ Z~©z¤£v¤¤ zª v¢C 

=GEFFA [v¨¨z¢¢ v¤y hv¢¥¤z¨ =FNMJ>A v¤y g¥|z¨© =GEEH>A ~ª ~© v¨|«zy ª}vª ©­~ªx}~¤| x¥©ª ~© v £v ¥¨ 

yzªz¨£~¤v¤ª ª}vª ~¤{¢«z¤xz© x«©ª¥£z¨Ċ© ¦z¨xz~¬zy ¬v¢«z ¥{ zy|z x¥£¦«ª~¤| v¤y ª}z¨zw¯ ~¤{¢«z¤xz© ª}z~¨ 

vy¥¦ª~¥¤ wz}v¬~¥¨C ]z¤xzA ª}~© ¬v¨~vw¢z ©}¥«¢y wz ¤v£zy ©z¦v¨vªz¢¯C  

 
Table 10 : Generic variables that e xplain the customer value  

kv¨~vw¢z cv£z h¥«¨xz Z®¦¢v¤vª~¥¤ 
ez¨xz~¬zy §«v¢~ª¯ ¥{ 

©z¨¬~xz  

=W¥«­£v¤ zª v¢C 

GEEM> 

i}z §«v¢~ª¯ ¥{ ©z¨¬~xz ¨z¢vªz© ª¥ ª}z ¦z¨{¥¨£v¤xz ¥{ ª}z ªzx}¤~xv¢ 

v¨x}~ªzxª«¨z ~¤ yz¢~¬z¨~¤| ª}z yz©~¨zy {«¤xª~¥¤v¢~ª¯C i}z z®ªz¤ª ª¥ 

­}~x} v¤ vxxz¦ªvw¢z §«v¢~ª¯ ¥{ ©z¨¬~xz ~© yz¢~¬z¨zy w¯ ª}z 

~¤{¨v©ª¨«xª«¨z ~¤ ª«¨¤ }v© v ¦¨¥{¥«¤y ~£¦vxª ¥¤ ª}z x«©ª¥£z¨ 

¬v¢«z ª}vª ~© |z¤z¨vªzyC i}z ¦z¨xz~¬zy §«v¢~ª¯ ¥{ ©z¨¬~xz ~© 

~£¦vxªzy w¯ ª}z £vªx} wzª­zz¤ ª}z yz£v¤yzy §«v¢~ª¯ ¥{ ©z¨¬~xz 

v¤y ª}z yz¢~¬z¨zy §«v¢~ª¯ ¥{ ©z¨¬~xzC  

 

h­~ªx}~¤| x¥©ª© =Z~©z¤£v¤¤ zª v¢C 

GEFFP [v¨¨z¢¢ v¤y 

hv¢¥¤z¨ FNMJP 

g¥|z¨© GEEH> 

l}z¤ v x¥£¦v¤¯ yzx~yz© ª¥ ©­~ªx} {¨¥£ ©z¨¬~xz m ª¥ ©z¨¬~xz nA ~ª 

~¤x«¨© ©­~ªx}~¤| x¥©ªC ^{ ª}z©z x¥©ª© v¨z ©«w©ªv¤ª~v¢A ©­~ªx}~¤| 

wzª­zz¤ ª}z ©z¨¬~xz© ­~¢¢ ¨z§«~¨z v }~|} ¨z©¥«¨xz x¥££~ª£z¤ªC 

i}z wz¤z{~ª |v~¤zy w¯ ª}z ¤z­ ©z¨¬~xz ©}¥«¢y z®xzzy ª}z 

©­~ªx}~¤| x¥©ª v x«©ª¥£z¨ ~¤x«¨©C ]z¤xzA ª}z ©­~ªx}~¤| x¥©ª© £v¯ 

}v¬z v ¦¨¥{¥«¤y ~£¦vxª ª}z x«©ª¥£z¨ ¬v¢«zC  

 

e¨~x~¤|  =W¥«­£v¤ zª v¢C 

GEEM> 

^¤ ¥¨yz¨ {¥¨ v ©z¨¬~xz ª¥ |z¤z¨vªz x«©ª¥£z¨ ¬v¢«z v¤y ª}z¨zw¯ wz 

vy¥¦ªzyA ª}z ¦z¨xz~¬zy x«©ª¥£z¨ ¬v¢«z £«©ª z®xzzy ª}z 

¨z©¦zxª~¬z ¦¨~xz v x«©ª¥£z¨ }v© ª¥ ¦v¯ {¥¨ ª}z ©z¨¬~xzC [¥¨ ª}~© 

ª¥¥¢A ¦¨~x~¤| ~© x¥¤©~yz¨zy ª¥ wz v yz©~|¤ ¬v¨~vw¢z ª}vª £v¯ wz «©zy 

ª¥ ¨zy«xz x«©ª¥£z¨ ¬v¢«z v¤y z¤}v¤xz ¤zª­¥¨¡ ¬v¢«zC i}z ¦¨~xz 

£v ̄ª}«© wz «©zy ª¥ y~¬~yz ª}z x«©ª¥£z¨ ©«¨¦¢«© v¤y ¦¨¥¬~yz¨ 

©«¨¦¢«©C ]z¤xzA ª}z ¦¨~xz ~© yz¦z¤yz¤ª ¥¤ ª}z ¨z¢vª~¬z x«©ª¥£z¨ 

¬v¢«z ª}vª ~© x¨zvªzy w¯ ~£¦¢z£z¤ª~¤| v¤ zy|z ~¤{¨v©ª¨«xª«¨zC 

 

 

ivw¢z FF y~©¦¢v¯© ª}z |z¤z¨~x ¬v¨~vw¢z© ª}vª v¨z ¨z¢z¬v¤ª {¥¨ z®¦¢v~¤~¤| ª}z ¤zª­¥¨¡ ¬v¢«z ª}vª ~© 

x¨zvªzy ­~ª} zy|z x¥£¦«ª~¤| ~¤ y~©ª~¤xª ^¥i v¦¦¢~xvª~¥¤ v¨zv©C [¨¥£ ª}z Xh[© v¤y XY^©A v x¥«¦¢z ¥{ 

¬v¨~vw¢z© xv¤ wz z®ª¨vxªzyC [~¨©ªA ª}z Xh[ ¨~©¡ ~© ¨z¢z¬v¤ªA v© y~©ª~¤xª ^¥i v¦¦¢~xvª~¥¤ v¨zv© ¦¨¥¬~yz y~{{z¨z¤ª 

¢z¬z¢© ¥{ ¨~©¡ {¥¨ ¦¥ªz¤ª~v¢ zy|z ¦¨¥¬~yz¨©C hzx¥¤yA ª}z ¢z¬z¢ ¥{ ¦¨¥{~ªvw~¢~ª¯ ~© ¨z¢z¬v¤ª v© y~{{z¨z¤ª ^¥i 

v¦¦¢~xvª~¥¤ v¨zv© £v¯ ¦¨¥¬~yz y~{{z¨z¤ª ¢z¬z¢© ¥{ ¦¨¥{~ªvw~¢~ª¯C ]¥­z¬z¨A ª}z ¬v¨~vw¢z ¦¨¥{~ªvw~¢~ª¯ xv¤ wz 

w¨¥¡z¤ y¥­¤ ~¤ª¥ ª}z £¥¨z ©¦zx~{~x |z¤z̈~x ¬v¨~vw¢z©O gz¬z¤«zA x¥©ªA v¤y ¨~©¡C i}~© £zv¤© ª}vª ª}z zv¨¢~z¨ 
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~yz¤ª~{~zy Xh[ ¨~©¡A ~£¦vxª© ª}z ¢z¬z¢ ¥{ ¦¨¥{~ªvw~¢~ª¯C i}z ¬v¨~vw¢z ¨z¬z¤«z xv¤ wz {«¨ª}z¨ w¨¥¡z¤ y¥­¤ ~¤ª¥ 

ª}z ¬v¨~vw¢z© ¦¨~x~¤| v¤y x«©ª¥£z¨ wv©zC V© ~yz¤ª~{~zy ~¤ ª}z ¦¨z¬~¥«© ªvw¢zA ¦¨~x~¤| ~© yz¦z¤yz¤ª ¥¤ ª}z 

x¨zvªzy x«©ª¥£z¨ ¬v¢«zC i}z¨z{¥¨zA ~ª ~© ©ªvªzy ª}vª ¦¨~x~¤| ~© v yz©~|¤ ¬v¨~vw¢z ª}vª xv¤ wz «©zy ª¥ y~¬~yz 

ª}z x«©ª¥£z¨ ©«¨¦¢«© v¤y ¦¨¥¬~yz¨ ©«¨¦¢«©C i}z x«©ª¥£z¨ wv©z ~© v ¨z¢z¬v¤ª x}v¨vxªz¨~©ª~x ¥{ y~©ª~¤xª ^¥i 

v¦¦¢~xvª~¥¤ v¨zv© ª}vª z®¦¢v~¤© ª}z ¤zª­¥¨¡ ¬v¢«zC i}z Xh[ ©«©ªv~¤vw¢z ¤zª­¥¨¡ ©ª¨vªz|¯ ~© ¤¥ª v¤ 

x}v¨vxªz¨~©ª~x ¥{ ^¥i v¦¦¢~xvª~¥¤ v¨zv©C ^¤©ªzvyA ~ª yz©x¨~wz© ª}z ©ª¨vªz|¯ w¯ ­}~x} x¥£¦v¤~z© xv¤ ©zx«¨z 

vxxz©© ª¥ ¨z©¥«¨xz© v¤y xv¦vw~¢~ª~z©C V¢©¥ ª}z vxxz¦ªvw¢z y~¬~©~¥¤ ¥{ ¨¥¢z© ~© ¤¥ª v x}v¨vxªz¨~©ª~x ¥{ ^¥i 

v¦¦¢~xvª~¥¤ v¨zv©A ~¤©ªzvy ~ª yz©x¨~wz© }¥­ {~¨£© y~¬~yz ¦¨¥{~ª© v¤y ¨z©¥«¨xz© v£¥¤| zvx} ¥ª}z¨C ]z¤xzA 

ª}z©z ª­¥ ¬v¨~vw¢z© v¨z ¤¥ª ~¤x¢«yzyC 

 

av©ª¢¯A ~ª ~© v¨|«zy ª}vª ª}z ^¥i zx¥©¯©ªz£ }zv¢ª} ~© ¨z¢z¬v¤ª {¥¨ v©©z©©~¤| ª}z w«©~¤z©© ¦¥ªz¤ª~v¢ ¥{ 

zy|z x¥£¦«ª~¤| {¥¨ y~©ª~¤xª ^¥i v¦¦¢~xvª~¥¤ v¨zv©C V }zv¢ª}¯ zx¥©¯©ªz£ ¦¨¥¬~yz© y«¨vw¢¯ |¨¥­~¤| 

¥¦¦¥¨ª«¤~ª~z© {¥¨ ~ª© £z£wz¨© v¤y {¥¨ ª}¥©z ­}¥ yz¦z¤y ¥¤ ~ª =^v¤©~ª~ v¤y az¬~z¤ GEEGC ¦¦HG>C i}~© ~£¦¢~z© 

ª}vª {¥¨ ¦¥ªz¤ª~v¢ ¦¨¥¬~yz¨©A v¤ ^¥i v¦¦¢~xvª~¥¤ v¨zv ª}vª ~© yz¢~¬z¨zy ~¤ v }zv¢ª}¯ zx¥©¯©ªz£A ¦¨¥¬~yz© 

vyy~ª~¥¤v¢ ¬v¢«zC Y~{{z¨z¤ª ^¥i v¦¦¢~xvª~¥¤ v¨zv© v¨z yz¢~¬z¨zy ~¤ y~©ª~¤xª zx¥©¯©ªz£©A }z¤xz ª}z }zv¢ª}~¤z©© 

¥{ ª}z©z zx¥©¯©ªz£© xv¤ ¦v¨ª~v¢¢¯ yzªz¨£~¤z ª}z vªª¨vxª~¬z¤z©© ¥{ v¤ ^¥i v¦¦¢~xvª~¥¤ v¨zv ={¨¥£ ª}z 

¦¨¥¬~yz¨Ċ© ¦z¨©¦zxª~¬z>C hid[ ¨zx¥|¤~°z© ª}z ¨z¢z¬v¤xz ¥{ ¥¨|v¤~°vª~¥¤v¢ ¬v¨~vw¢z©C hid[ y¥z© }¥­z¬z¨ 

¤¥ª ~¤y~xvªz ª}vª ª}z }zv¢ª}~¤z©© ¥{ v¤ zx¥©¯©ªz£ £v¯ ¦¢v¯ v ¨¥¢z ~¤ ª}z ¤zª­¥¨¡ ¬v¢«zC Wv©zy ¥¤ ¢~ªz¨vª«¨z 

{¨¥£ =^v¤©~ª~ v¤y az¬~z¤ GEEG>A ~ª ~© }¯¦¥ª}z©~°zy ª}vª ª}z zx¥©¯©ªz£ }zv¢ª} ¦¢v¯© v ¨¥¢z ~¤ v©©z©©~¤| ª}z 

w«©~¤z©© ¬v¢«z ¥{ zy|z x¥£¦«ª~¤| {¥¨ ^¥i v¦¦¢~xvª~¥¤ v¨zv©C  

 
Table 11 : Generic variables that explain the network value  

kv¨~vw¢z cv£z h¥«¨xz Z®¦¢v¤vª~¥¤ 
X«©ª¥£z¨ wv©zD 

¨z¬z¤«z ©¥«¨xz 

=W¥«­£v¤ zª v¢C 

GEEM> @ ~¤{¥¨£v¢ 

ªv¢¡© 

[¥¨ v¤ zy|z ©z¨¬~xz ¦¨¥¬~yz¨ ~ª ~© ~£¦¥¨ªv¤ª ª}vª ª}z ^¥i 

v¦¦¢~xvª~¥¤ «¤yz¨ v¤v¢¯©~©A {¥¨ ­}~x} z{{¥¨ª© v¤y ~¤¬z©ª£z¤ª© ­~¢¢ 

wz y¥¤zA v¤y x¥£¦zªz¤x~z© ­~¢¢ wz yz¬z¢¥¦zyA x¥¤©ª~ª«ªz© v 

©«w©ªv¤ª~v¢ x«©ª¥£z¨ wv©z v¤y x¥¨¨z©¦¥¤y~¤| ¨z¬z¤«z ©¥«¨xzC 

i}z zy|z ~¤{¨v©ª¨«xª«¨z ¦¨¥¬~yz¨ ­v¤ª© ª¥ w«~¢y «¦¥¤ }~© 

x¥£¦zªz¤x~z©A ©ªv¤yv¨y© v¤y ¦¢vª{¥¨£© ~¤ ¥¨yz¨ ª¥ y¨~¬z y¥­¤ 

ª}z £v¨|~¤v¢ x¥©ª© v¤y ¨z¦¨¥y«xz ©~£~¢v¨ v¨x}~ªzxª«¨z© ¥¬z¨ 

£«¢ª~¦¢z x«©ª¥£z¨©C ]z¤xzA ª}z z®ªz¤ª ª¥ ­}~x} v¤ ^¥i v¦¦¢~xvª~¥¤ 

x¥¤©ª~ª«ªz© v¤ vxxz¦ªvw¢z x«©ª¥£z¨ wv©z }v© v ¦¨¥{¥«¤y ~£¦vxª 

¥¤ ª}z z®ªz¤ª ª¥ ­}~x} v¤ vxxz¦ªvw¢z ¦¨¥{~ªvw~¢~ª¯ £v¯ wz 

z{{zxª«vªzyC  

 

gz¢vª~¬z x¥©ª =W¥«­£v¤ zª v¢C 

GEEMP Yzbv¨°¥ 

GEFH> 

cz®ª ª¥ ª}z ¨z¬z¤«zA ª}z ¨z¢vª~¬z x¥©ª ­}~x} v¨z ~¤x«¨¨zy w¯ 

w«~¢y~¤| v¤y £v~¤ªv~¤~¤| v¤ zy|z ~¤{¨v©ª¨«xª«¨z {¥¨ ª}z ^¥i 

v¦¦¢~xvª~¥¤ «¤yz¨ v¤v¢¯©~©A ­~¢¢ y~¨zxª¢¯ ~£¦vxª ª}z z®ªz¤ª ª¥ 

­}~x} v¤ vxxz¦ªvw¢z ¦¨¥{~ªvw~¢~ª¯ xv¤ wz z{{zxª«vªzyC  

 

=[~¤v¤x~v¢> ¨~©¡ =W¥«­£v¤ zª v¢C 

GEEMP Yzbv¨°¥ 

GEFH> 

cz®ª ª¥ ª}z ¨z¢vª~¬z ¨z¬z¤«z v¤y ¨z¢vª~¬z x¥©ªA ¢v©ª¢¯A ­}vª 

yzªz¨£~¤z© ~{ ª}z¨z ~© v¤ vxxz¦ªvw¢z ¦¨¥{~ªvw~¢~ª¯A ~© ª}z ¨~©¡ ª}z 

©z¨¬~xz ¦¨¥¬~yz¨ ªv¡z© w¯ {¥x«©~¤| ¥¤B ¥¨ ¨¥¢¢~¤|B¥«ª v¤ zy|z 

v¨x}~ªzxª«¨z {¥¨ v ©¦zx~{~x ^¥i v¦¦¢~xvª~¥¤C 

  

^¥i v¦¦¢~xvª~¥¤Ċ© 

zx¥©¯©ªz£ }zv¢ª} 

=^v¤©~ª~ v¤y az¬~z¤ 

GEEG> 

i}z }zv¢ª} ¥{ v¤ zx¥©¯©ªz£ ¨z{z¨© ª¥ ª}z z®ªz¤ª ª¥ ­}~x} ~ª ~© 

y«¨vw¢¯ |¨¥­~¤| ¥¦¦¥¨ª«¤~ª~z© {¥¨ ~ª© £z£wz¨© v¤y {¥¨ ª}¥©z ­}¥ 

yz¦z¤y ¥¤ ~ªC i¨v¤©¢vª~¤| ª}~© ª¥ ª}z ¨zv¢£ ¥{ zy|z x¥£¦«ª~¤|A ª}z 

y~{{z¨z¤ª ^¥i v¦¦¢~xvª~¥¤© zy|z ©z¨¬~xz ¦¨¥¬~yz¨© £v¯ ªv¨|zªA }v¬z 

y~{{z¨z¤ª zx¥©¯©ªz£©C i}z }zv¢ª} ¥{ ª}z ¨z©¦zxª~¬z zx¥©¯©ªz£© 

xv¤ y~{{z¨C i}z¨z{¥¨zA ª}z {¥xv¢ ^¥i v¦¦¢~xvª~¥¤Ċ© zx¥©¯©ªz£ }zv¢ª} 

£v¯ ¥¨ £v¯ ¤¥ª z¤}v¤xz ª}z ¤zª­¥¨¡ ¬v¢«zA yz¦z¤y~¤| ¥¤ ª}z ^¥i 

v¦¦¢~xvª~¥¤C  
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Vxxz¦ªvw¢z 

¦¨¥{~ªvw~¢~ª¯  

=W¥«­£v¤ zª v¢C 

GEEM> 

d¤z ¥{ ª}z x¨~ª~xv¢ ©«xxz©© {vxª¥¨© y¨~¬~¤| ª}z ¤zª­¥¨¡ ¬v¢«zA v¤y 

«¢ª~£vªz¢¯ ª}z w«©~¤z©© £¥yz¢ ¬~vw~¢~ª¯A ~© v¤ vxxz¦ªvw¢z 

¦¨¥{~ªvw~¢~ª¯C i}z ¤zª­¥¨¡ ¥{ x¥£¦v¤~z© ª}vª £v¯ ¦¥ªz¤ª~v¢¢¯ 

yz¢~¬z¨ v¤ zy|z x¥£¦«ª~¤| ©z¨¬~xz ©}¥«¢y wz vw¢z ª¥ ¨zv¢~°z 

©«{{~x~z¤ª ¦¨¥{~ªvw~¢~ª¯C  

 

gz¬z¤«z =W¥«­£v¤ zª v¢C 

GEEMP Yzbv¨°¥ 

GEFH> 

Yz ¨z¬z¤«z v¤ zy|z ©z¨¬~xz ¦¨¥¬~yz¨ xv¤ ¦¥ªz¤ª~v¢¢¯ |z¤z¨vªz }v© 

~¤{¢«z¤xz ¥¤ ª}z z®ªz¤ª ª¥ ­}~x} v¤ vxxz¦ªvw¢z ¦¨¥{~ªvw~¢~ª¯ xv¤ wz 

¨zvx}zy ­~ª} v xz¨ªv~¤ ^¥i v¦¦¢~xvª~¥¤C  

 

 

Wv©zy ¥¤ ª}z v©©z©©£z¤ª ¥{ hid[Ċ© Xh[© =v¤y x¥¨¨z©¦¥¤y~¤| XY^©> v¤y ª}z ¥ª}z¨ ¨z¢z¬v¤ª 

ª}z¥¨zª~xv¢ y¥£v~¤©A ~ª ~© v¨|«zy ª}vª ª}z¨z v¨z ©~® |z¤z¨~x ¬v¨~vw¢z© ª}vª v¨z ¨z¢z¬v¤ª {¥¨ v©©z©©~¤| ª}z 

¬~vw~¢~ª¯ ¥{ v¤ zy|z x¥£¦«ª~¤| w«©~¤z©© £¥yz¢ ~¤ v ©¦zx~{~x ^¥i v¦¦¢~xvª~¥¤ v¨zvC V© |¨v¦}~xv¢¢¯ y~©¦¢v¯zy 

~¤ [~|«¨z FNA ª}z ¬v¨~vw¢z©P ¦z¨xz~¬zy §«v¢~ª¯ ¥{ ©z¨¬~xzA ©­~ªx}~¤| x¥©ª©A x«©ª¥£z¨ wv©zD¨z¬z¤«z ©¥«¨xzA 

¨z¢vª~¬z x¥©ªA ={~¤v¤x~v¢> ¨~©¡A v¤y ^¥i v¦¦¢~xvª~¥¤Ċ© zx¥©¯©ªz£ }zv¢ª}A v¨z z®¦zxªzy ª¥ ~£¦vxª ª}z ¬~vw~¢~ª¯ 

¥{ ª}z w«©~¤z©© £¥yz¢C V¤¯ {«¨ª}z¨ w¨zv¡By¥­¤ ¥{ ª}z©z ¬v¨~vw¢z© «¤{¥¢y© ~¤ x¥¤ªz®ª«v¢~°vª~¥¤ ª¥­v¨y© ª}z 

zy|z x¥£¦«ª~¤| y¥£v~¤ =~CzC ª}z©z ¬v¨~vw¢z© xv¤¤¥ª wz vyz§«vªz¢¯ z®¦¢v~¤zy ~¤ |z¤z¨~x yz{~¤~ª~¥¤©>C ^¤ ª}z 

©zx¥¤y yz©~|¤ ~ªz¨vª~¥¤A ª}z x¥£¦¨z}z¤©~¬z¤z©© ¥{ ª}~© ©zª ¥{ |z¤z¨~x ¬v¨~vw¢z© ¤zzy© ª¥ wz ªz©ªzyA ~¤ ¥¨yz¨ 

ª¥ z¤©«¨z ª}vª ª}z¯ v¨z ©«{{~x~z¤ª ª¥ v¤©­z¨ ª}z £v~¤ §«z©ª~¥¤C   

 

 

 
Figure 19 : Six generic variables impact the business model viability  

 

5.1.2.1  Perceived Quality of Service:  

V© z®¦¢v~¤zy ~¤ ivw¢z FH v¤y |¨v¦}~xv¢¢¯ y~©¦¢v¯zy ~¤ [~|«¨z GEA ª}z |z¤z¨~x ¬v¨~vw¢z ¦z¨xz~¬zy 

§«v¢~ª¯ ¥{ ©z¨¬~xz ~© ~£¦vxªzy w¯ ª}z £vªx}D£~©£vªx} wzª­zz¤ ª}z yz£v¤yzy §«v¢~ª¯ ¥{ ©z¨¬~xz v¤y ª}z 

yz¢~¬z¨zy §«v¢~ª¯ ¥{ ©z¨¬~xzA v¤y ª}z ¦¥ªz¤ª~v¢ vyy~ª~¥¤v¢ {«¤xª~¥¤v¢~ª~z© ª}vª zy|z x¥£¦«ª~¤| £v¯ w¨~¤|C 

i}z©z ~¤ªz¨vxª~¥¤© }v¬z wzz¤ z®ª¨vxªzy {¨¥£ ª}z hid[ £¥yz¢ v¤y ~¤{¥¨£v¢ ªv¢¡©C ^¤ ª}z x¥¤ªz®ª«v¢~°vª~¥¤ 

¥{ ª}z©z ¬v¨~vw¢z©A ~ª wzx¥£z© v¦¦v¨z¤ª ª}vª ª}z yz£v¤yzy §«v¢~ª¯ ¥{ ©z¨¬~xz ~© yz¦z¤yz¤ª ¥¤ ª}z 

~¤{¨v©ª¨«xª«¨z ¨z§«~¨z£z¤ª©O avªz¤x¯A ¨v­ v£¥«¤ª ¥{ yvªvA ¦¨~¬vx¯A ©zx«¨~ª¯A x¥¤ªz®ª v­v¨z¤z©©A £¥w~¢~ª¯ 

©«¦¦¥¨ªA x¥¤¤zxª~¬~ª¯A v¤y z¤z¨|¯ x¥¤©ª¨v~¤ª© ¥{ yz¬~xz©C Vyy~ª~¥¤v¢ {«¤xª~¥¤v¢~ª~z© ¥{ zy|z x¥£¦«ª~¤| 

z¤¬z¢¥¦ ~¤ ª}z {«¤xª~¥¤v¢~ª~z© ª}vª ©z¨¬z¨¢z©© x¥£¦«ª~¤| xv¤ yz¢~¬z¨C i}z x¥¤xz¦ª ¥{ ©z¨¬z¨¢z©© x¥£¦«ª~¤| 

xv¤ ¦¨¥¬~yz vyy~ª~¥¤v¢ wz¤z{~ª© w¯ ~¤x¨zv©~¤| zy|z x¥£¦«ª~¤|Ċ© zv©z ¥{ «©z v¤y w¯ z¤}v¤x~¤| ~ªĊ© 

ªzx}¤¥¢¥|~xv¢ {«¤xª~¥¤v¢~ª~z©C  
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Table 12 : Contextual variab les that explain the perceived quality of service  

kv¨~vw¢z cv£z h¥«¨xz Z®¦¢v¤vª~¥¤ 
Yz£v¤yzyDz®¦zxªzy 

§«v¢~ª¯ ¥{ ©z¨¬~xz 

=W¥«­£v¤ zª v¢C 

GEEM> 

i}z ¦z¨xz~¬zy §«v¢~ª¯ ¥{ ©z¨¬~xz ~© ~£¦vxªzy w¯ ª}z z®¦zxªzy §«v¢~ª¯ 

¥{ ©z¨¬~xzC i}z hid[ £¥yz¢ yz©x¨~wz© ª}z z®¦zxªzy ¬v¢«z v© ª}z 

¬v¢«z v x«©ª¥£z¨ ¥¨ z¤yB«©z¨ z®¦zxª© {¨¥£ v ©z¨¬~xzC i}z©z 

z®¦zxªvª~¥¤© v¨z wv©zy ¥¤ ª}z~¨ ¨z§«~¨z£z¤ª© {¥¨ ª}z ~¤{¨v©ª¨«xª«¨z 

v¤y ¥¤ ª}z~¨ z®¦z¨~z¤xz ­~ª} ¦¨z¬~¥«© ¬z¨©~¥¤©C ]z¤xzA ª}z 

~¤{¨v©ª¨«xª«¨z ¨z§«~¨z£z¤ª© ~¤{¢«z¤xz ª}z z®¦zxªzy §«v¢~ª¯ ¥{ 

©z¨¬~xzC  

 

hz¨¬~xzD~¤{¨v©ª¨«xª«¨z 

¨z§«~¨z£z¤ª© 

=W¥«­£v¤ zª v¢C 

GEEM> 

V «©z¨ }v© xz¨ªv~¤ ¨z§«~¨z£z¤ª© ~¤ ª}z ©z¨¬~xz y¥£v~¤C i}z ©z¨¬~xz 

¨z§«~¨z£z¤ª© v x«©ª¥£z¨ }v© {¥¨ ª}z~¨ x¥£¦«ªvª~¥¤v¢ ¥{{¢¥vy~¤| 

¦¢vª{¥¨£ £v¯ wz ª¨v¤©¢vªzy ~¤ª¥ v yz£v¤yzy §«v¢~ª¯ ¥{ ©z¨¬~xz ~¤ 

ª}z ªzx}¤¥¢¥|¯ y¥£v~¤C 

  

avªz¤x¯ ¨z§«~¨z£z¤ª© =V~A ez¤|A v¤y o}v¤| 
GEFMP 
hvª¯v¤v¨v¯v¤v¤ 
GEFLP h}~ zª v¢C 
GEFKP n« zª v¢C 
GEFM> 

V¤ zy|z x¥£¦«ª~¤| ~¤{¨v©ª¨«xª«¨z xv¤ z{{zxª«vªz ¢¥­z¨ z¤yBª¥Bz¤y ¢vªz¤x¯ 
y«z ª¥ x¢¥©z ¦}¯©~xv¢ ¦¨¥®~£~ª¯ ¥{ zy|z ¤¥yz© ª¥ ª}z «©z¨© =yz¬~xz©>C 
i}z¨z{¥¨zA ¥¤z ¥{ ª}z ¨z§«~¨z£z¤ª© ª}vª x¥«¢y y¨~¬z ª}z ¦¨z{z¨z¤xz ¥¤ ª}z 
x«©ª¥£z¨ ©~yz ª¥ |¥ {¥¨ zy|z x¥£¦«ª~¤| ~© ª}z ¢vªz¤x¯ ¨z§«~¨z£z¤ª© ª}z ^¥i 
v¦¦¢~xvª~¥¤ yz£v¤y©C  
 

gv­ v£¥«¤ª ¥{ yvªv =V~ zª v¢C GEFMP 
hvª¯v¤v¨v¯v¤v¤ 
GEFLP n« zª v¢C 
GEFM> 
 
 
 

Zy|z x¥£¦«ª~¤| }v© ª}z ¦¥ªz¤ª~v¢ ª¥ yzx¨zv©z ª}z ~¤|¨z©© wv¤y­~yª} ~¤ª¥ 
ª}z x¢¥«y w¯ =¦¨z>¦¨¥xz©©~¤| yvªv ~¤ªz¤©~¬z ¦¨¥xz©©z© vª yzxz¤ª¨v¢~°zy ¢z¬z¢ 
~¤ x¢¥©z ¦¨¥®~£~ª¯ ª¥ «©z¨C Yvªv ª¨v¤©{z¨ xv¤ wz y¥¤z w¯ ¢¥xv¢ gVcA l~[~A 
Xvw¢zA zªxC i}z¨z{¥¨zA ª}z ¨v­ v£¥«¤ª ¥{ yvªv ª}vª ¤zzy© ª¥ wz ¦¨¥xz©©zyA 
¢zvy~¤| ª¥ }~|}z¨ wv¤y­~yª} ¨z§«~¨z£z¤ª©A £v¯ ~¤x¨zv©z ª}z ¬v¢«z ¥{ v 
x«©ª¥£z¨ ª¥ |¥ {¥¨ v¤ zy|z ~¤{¨v©ª¨«xª«¨zC [«¨ª}z¨£¥¨zA v© yvªv ~© 
¦¨¥xz©©zy ¢¥xv¢¢¯A ª}z «©z¨ £v¯ ~¤x«¨ ¢z©© x¥©ª ¥¤ ª}z ª¨v¤©~ª~¥¤ ¥{ yvªv 
ª}¨¥«|} ª}z £¥w~¢z ¤zª­¥¨¡C 
 

i¨v¤©£~©©~¥¤ x¥©ª ¥{ yvªv =h}~ zª v¢C GEFKP h}~ 
v¤y Y«©ªyv¨ GEFKP 
o}v¤| zª v¢C GEFL> 

Yz¦z¤y~¤| ¥¤ ª}z v£¥«¤ª ¥{ yvªv v¤ ^¥i v¦¦¢~xvª~¥¤ ¨z§«~¨z© ª¥ ª¨v¤©£~ª 
ª¥­v¨y© ª}z x¢¥«yA v xz¨ªv~¤ x¥©ª {¥¨ yvªv ª¨v¤©£~©©~¥¤ ~© ~¤x«¨¨zyC W¯ =¦¨z>B
¦¨¥xz©©~¤| yvªv ~¤ x¢¥©z ¦¨¥®~£~ª¯ ª¥ ª}z «©z¨A yvªv ª¨v¤©{z¨ ª¥­v¨y© ª}z 
x¢¥«y £~|}ª wz ¨zy«xzyA ª}«© ¢¥­z¨~¤| ª}z ª¨v¤©£~©©~¥¤ x¥©ª ¥{ yvªvC V 
¢¥­z¨ x¥©ª £v¯ ~¤x¨zv©z ª}z ¦z¨xz~¬zy ¬v¢«z ¥{ ª}z ~¤{¨v©ª¨«xª«¨zC  
 

e¨~¬vx¯ ¨z§«~¨z£z¤ª© =e¨z£©v¤¡v¨A Y~ 
[¨v¤xz©x¥A v¤y iv¢zw 
GEFMP 
hvª¯v¤v¨v¯v¤v¤ 
GEFLP n« zª v¢C 
GEFM> 

V¤ zy|z x¥£¦«ª~¤| ~¤{¨v©ª¨«xª«¨z xv¤ ¨z¢~z¬z ©¥£z ¥{ ª}z ¦¨~¬vx¯ x¥¤xz¨¤© 
w¯ =¦¨zB>¦¨¥xz©©~¤| ¦¨~¬vx¯ ©z¤©~ª~¬z yvªv vª ¢¥­z¨ =yzxz¤ª¨v¢~°zy> ¢z¬z¢A 
wz{¥¨z ©z¤y~¤| ~ª ª¥ v xz¤ª¨v¢~°zy ¢¥xvª~¥¤C  i}~© £zv¤© ª}vª ^¥i v¦¦¢~xvª~¥¤© 
ª}vª v¨z x¥¤©ª~ª«ªzy x¥¤ªv~¤ ¥{ ¦¨~¬vx¯ ©z¤©~ª~¬z yvªvA £~|}ª |v~¤ ¬v¢«z {¨¥£ 
v¤ zy|z x¥£¦«ª~¤| ~¤{¨v©ª¨«xª«¨zC   
 

hzx«¨~ª¯ =V~ zª v¢C GEFMP 
hvª¯v¤v¨v¯v¤v¤ zª 
v¢C GEENP h}~ v¤y 
Y«©ªyv¨ GEFKP n« zª 
v¢C GEFM> 

hzx«¨~ª¯ ¥¤ ª}z zy|z ~© v y¥«w¢z zy|zy ©­¥¨yC l}z¨zv© ¥¤ ª}z ¥¤z }v¤y 
zy|z x¥£¦«ª~¤| yz¢~¬z¨© wzªªz¨ ©zx«¨~ª¯ v© yvªv ¦¨¥xz©©~¤| ~© y¥¤z x¢¥©z¨ 
ª¥ ª}z ©¥«¨xzA ¥¤ ª}z ¥ª}z¨ }v¤yA ª}z ©zx«¨~ª¯ ¥¤ ª}z zy|z ¤¥yz© ª}z~¨ ©z¢¬z© 
~© ¢z©© vy¬v¤xzyC i}~© £v¡z© ~ª zv©~z¨ ª¥ }vx¡ ~¤y~¬~y«v¢ zy|z ¤¥yz©A w«ª 
£v¡z© ~ª }v¨yz¨ ª¥ w¨zvx} ª}z ­}¥¢z ¤zª­¥¨¡ ¥{ ¤¥yz©C i}z¨z{¥¨zA {¥¨ v¤ ^¥i 
v¦¦¢~xvª~¥¤A ¨z§«~¨z£z¤ª© ¥¤ ª}z ¢z¬z¢ ­}z¨z ©zx«¨~ª¯ ~© ¤zzyzy x¥«¢y y¨~¬z 
¥¨ w¢¥x¡ ª}z x}¥~xz {¥¨ v¤ zy|z ~¤{¨v©ª¨«xª«¨zC  
 

X¥¤ªz®ª  v­v¨z¤z©© =V}£zy zª v¢C GEFLP 
Y¥¢«~ v¤y Yvªªv 
GEFLP ez¨z¨v zª v¢C 
GEFIP gz¤ zª v¢C 
GEFJP h}~ zª v¢C 
GEFK>   

V¤ zy|z x¥£¦«ª~¤| ~¤{¨v©ª¨«xª«¨z {vx~¢~ªvªz© x¥¤ªz®ª v­v¨z¤z©©C X¥¤ªz®ª 
v­v¨z¤z©© ¨z{z¨© ª¥ vyy~ª~¥¤v¢ yvªv ¥{ ©z¤©¥¨©Ċ x¥¤ªz®ª =zC|C ¢¥xvª~¥¤A 
z¤¬~¨¥¤£z¤ªA «©z¨A zªxC>C l}z¨zv© ¨zv¢Bª~£z x¥¤ªz®ª v­v¨z ~¤{¥¨£vª~¥¤ ~© 
¤¥ª ©«{{~x~z¤ª¢¯ ©«¦¦¥¨ªzy ­}z¤ yvªv }v© ª¥ wz ©z¤ª ª¥ ª}z x¢¥«yA v¤ zy|z 
~¤{¨v©ª¨«xª«¨z x¥«¢y {vx~¢~ªvªz ª}~©C i}~© z©¦zx~v¢¢¯ ¨z¢vªz© ª¥ ª}¨zz £v~¤ 
v©¦zxª©O [~¨©ªA zy|z  x¥£¦«ª~¤|Ċ© xv¦vw~¢~ª~z© ª¥ ¨z©¦¥¤y ª¥ x¥¤ªz®ª x}v¤|z© 
{v©ªz¨C hzx¥¤yA ª}z ¦¥©©~w~¢~ª¯ ¥{ x¥¤ªz®ª v­v¨z x¥££«¤~xvª~¥¤C i}~¨yA ª}z 
v¤v¢¯ª~x© v¤y ª}z vyyzy x¥¤ªz®ª«v¢ ~¤{¥¨£vª~¥¤ ª}vª zy|z ¤¥yz© xv¤ 
x¥¤ª¨~w«ªzC i}z¨z{¥¨zA {¥¨ ^¥i v¦¦¢~xvª~¥¤© ª}vª }v¬z wz¤z{~ª {¨¥£ ª}~© 
x¥¤ªz®ªBv­v¨z yvªvA v¤ zy|z ~¤{¨v©ª¨«xª«¨z £~|}ª wz wz¤z{~x~v¢ 
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b¥w~¢~ª¯ h«¦¦¥¨ª =e¨z£©v¤¡v¨ zª v¢C 
GEFM> 

Zy|z x¥£¦«ª~¤| xv¤ z¤}v¤xz ª}z £¥w~¢~ª¯ ©«¦¦¥¨ª {¥¨ ^¥i yz¬~xz©C ^¥i 
yz¬~xz© xv¤ z~ª}z¨ y¯¤v£~xv¢¢¯ ©­~ªx} ª}z~¨ ªv©¡B¥{{¢¥vy~¤| ª¥ ª}z £¥©ª 
©«~ªvw¢z vxxz©© ¦¥~¤ª ­}~¢z £¥ww~¤| v¨¥«¤y ª}z £¥w~¢z ¤zª­¥¨¡A ¥¨ v¤ zy|z 
¤¥yz x¥«¢y y¯¤v£~xv¢¢¯ £¥¬z ­~ª} ª}z ^¥i yz¬~xz ~¤ ¥¨yz¨ ª¥ yz¢~¬z¨ 
x¥¤©ªv¤ª ªv©¡B¥{{¢¥vy~¤| ¦¥©©~w~¢~ª¯C i}~© ~© y~{{z¨z¤ª {¨¥£ v ©ªvª~x x¢¥«y 
x¥£¦«ª~¤| yvªv xz¤ªz¨ ­}~x} xv¤ ¥¤¢¯ wz vxxz©©zy ª}¨¥«|} v ©ªvw¢z 
¤zª­¥¨¡C 
 

X¥¤¤zxª~¬~ª¯ ©ªvw~¢~ª¯ D 
¨z¢~vw~¢~ª¯ 

=V}£zy v¤y V}£zy 
GEFKP 
hvª¯v¤v¨v¯v¤v¤ 
GEFL>  

j¤v¬v~¢vw~¢~ª¯ ¥{ x¢¥«y ¥{{¢¥vy~¤| y«z ª¥ ¤zª­¥¨¡ {v~¢«¨zA xv¤ wz £v©¡zy w¯ 
¥¦z¨vª~¤| x¨«x~v¢ ªv©¡© vª yzxz¤ª¨v¢~°zy zy|z ¢z¬z¢C i}~© £v¯ z©¦zx~v¢¢¯ 
¦¨¥¬~yz wz¤z{~ª© ~¤ }¥©ª~¢z z¤¬~¨¥¤£z¤ª©A ­}z¨z ¦¨¥¦z¨ z¤yBª¥Bz¤y ¤zª­¥¨¡ 
§«v¢~ª¯ ~© ¨vª}z¨ v ¢«®«¨¯ ª}v¤ v ©ªv¤yv¨yC  
 

Z¤z¨|¯ x¥¤©ª¨v~¤ª© ¥{ 
yz¬~xz© 

=]v zª v¢C GEFIP 
b~©¨v v¤y hv¨¡v¨ 
GEFKP e¨z£©v¤¡v¨ zª 
v¢C GEFMP iv¢zw zª v¢C 
GEFL> 

^ª }v© wzz¤ {¥«¤y ª}vª ª}z z¤z¨|¯ z®¦z¤yzy =_¥«¢zD§«z¨¯> {¥¨ ª¨v¤©£~©©~¥¤ 
¥{ yvªv ª¥ v¤ zy|z ¤¥yz ~© ©~|¤~{~xv¤ª¢¯ ¢¥­z¨ ª}v¤ {¥¨ ª¨v¤©£~©©~¥¤ ª¥ ª}z 
x¢¥«yC i}~© ¢zvy© ª¥ ¢¥­z¨ z¤z¨|¯ x¥¤©«£¦ª~¥¤ vª ª}z z¤yByz¬~xz©C i}~© 
£zv¤© ª}vª ^¥i v¦¦¢~xvª~¥¤© ª}vª x¥¤ªv~¤ yz¬~xz© ª}vª v¨z wvªªz¨¯ 
x¥¤©ª¨v~¤zy x¥«¢y wz¤z{~ª {¨¥£ v¤ zy|z ~¤{¨v©ª¨«xª«¨zC   
 

Yz¢~¬z¨zy §«v¢~ª¯ ¥{ 

©z¨¬~xz 

=W¥«­£v¤ zª v¢C 

GEEM> 

i}z yz£v¤yzy ¬v¢«z ¨z{z¨© ª¥ ª}z ¬v¢«z ª}vª ª}z ©z¨¬~xz yz¢~¬z¨© 

ª¥­v¨y© ª}z x«©ª¥£z¨C [¥¨ zy|z x¥£¦«ª~¤|A ª}z ~¤{¨v©ª¨«xª«¨zĊ© 

x}v¨vxªz¨~©ª~x© £v¯ wz ª¨v¤©¢vªzy ~¤ª¥ ªzx}¤¥¢¥|~xv¢ {«¤xª~¥¤v¢~ª~z©C 

i}z©z ªzx}¤¥¢¥|~xv¢ {«¤xª~¥¤v¢~ª~z© ª}z¤ yzªz¨£~¤z ª}z yz¢~¬z¨zy 

¬v¢«zC  

 

e¥ªz¤ª~v¢ vyy~ª~¥¤v¢ 

{«¤xª~¥¤v¢~ª~z© ¥{ zy|z 

ª}vª w¨~¤| wz¤z{~ª ª¥ 

ª}z ªv¨|zª |¨¥«¦ 

^¤{¥¨£v¢ ªv¢¡© cz®ª ª¥ ª}z v¢~|¤£z¤ª ¥{ ª}z ¦z¨xz~¬zy §«v¢~ª¯ ¥{ ©z¨¬~xz ­~ª} ª}z 

yz¢~¬z¨zy §«v¢~ª¯ ¥{ ©z¨¬~xz =~CzC yz¦z¤yz¤ª ¥¤ x«©ª¥£z¨©Ċ 

~¤{¨v©ª¨«xª«¨z ¨z§«~¨z£z¤ª©>A  zy|z x¥£¦«ª~¤| £v¯ yz¢~¬z¨ 

vyy~ª~¥¤v¢C b¥¨z ©¦zx~{~xv¢¢¯A ª}z¨z v¨z vyy~ª~¥¤v¢ {«¤xª~¥¤v¢~ª~z© ¥{ 

zy|z x¥£¦«ª~¤| ª}vª £v¯ ¤¥ª wz y~¨zxª¢¯ ¢~¤¡zy ª¥ x«©ª¥£z¨©Ċ 

~¤{¨v©ª¨«xª«¨z ¨z§«~¨z£z¤ª©A w«ª }v¬z ~£¦vxª ¥¤ ª}z ¦z¨xz~¬zy 

§«v¢~ª¯ ¥{ ©z¨¬~xzA ¥{ ª}z ~¤{¨v©ª¨«xª«¨z C 

 

Vyyzy ¬v¢«z ¥{ 
hz¨¬z¨¢z©© 

=\¢~¡©¥¤A cv©ª~xA v¤y 
Y«©ªyv¨ GEFLP _¥¤v© 
zª v¢C GEFLA GEFLA 
GEFNP av¨v zª v¢C 
GEFK> 

Yz¦z¤y~¤| ¥¤ ª}z ^¥i v¦¦¢~xvª~¥¤A ©«w©ªv¤ª~v¢ vyy~ª~¥¤v¢ wz¤z{~ª £v¯ wz 
|z¤z¨vªzy w¯ £zv¤© ¥{ ©z¬z¨¢z©© x¥£¦«ª~¤| ~¤ ª}z zy|z ¦v¨vy~|£C i}~© 
z©¦zx~v¢¢¯ ¨z¢vªz© ª¥ ª}z ~¤x¨zv©zy zv©z ¥{ «©z v¤y ª}z z¤}v¤xzy 
ªzx}¤¥¢¥|~xv¢ ¦¥©©~w~¢~ª~z© ~ª £v¯ yz¢~¬z¨C  

Zv©z ¥{ j©z =W¥«­£v¤ zª v¢C 
GEEMP \¢~¡©¥¤ zª v¢C 
GEFLP _¥¤v© zª v¢C 
GEFLA GEFN> @ 
^¤{¥¨£v¢ ªv¢¡© 

hz¨¬z¨¢z©© xv¤ z¤}v¤xz ª}z zv©z ¥{ «©zC ^¤ ª«¨¤ ª}z zv©z ¥{ «©z }v© v 
¦¨¥{¥«¤y ~£¦vxª ¥¤ ª}z «ª~¢~ª¯ z®¦z¨~z¤xzy w¯ ª}z «©z¨©C e«ª y~{{z¨z¤ª¢¯A ª}z 
zv©z ¥{ «©z ~© z¬z¤ª«v¢¢¯ ¨z¢vªzy ª¥ ª}z ¬v¢«z v© z®¦z¨~z¤xzy w¯ ª}z 
x«©ª¥£z¨C V© ª}z x¥¤xz¦ª ¥{ ©z¨¬z¨¢z©© xv¤ yz¢~¬z¨ y~©ª~¤xª ¬v¢«z ~¤ v¤ zy|z 
~¤{¨v©ª¨«xª«¨zA ª}~© x¥«¢y ¦¥ªz¤ª~v¢¢¯ ~£¦vxª ª}z x}¥~xz ª¥ |¥ {¥¨ zy|z ¬©C 
x¢¥«yC 
 

izx}¤¥¢¥|~xv¢ 
{«¤xª~¥¤v¢~ª~z© 

=W¥«­£v¤ zª v¢C 
GEEMP _¥¤v© zª v¢C 
GEFLA GEFNP av¨v zª 
v¢C GEFKP cv©ª~x zª 
v¢C GEFL> @ ^¤{¥¨£v¢ 
ªv¢¡© 

izx}¤¥¢¥|~xv¢ {«¤xª~¥¤v¢~ª~z© v¨z y~¨zxª¢¯ yz¢~¬z¨zy w¯ ª}z ªzx}¤~xv¢ 
v¨x}~ªzxª«¨zC [¥¨ zy|z x¥£¦«ª~¤|A ª}z x¥¤xz¦ª ¥{ ©z¨¬z¨¢z©© £v¯ z®ªz¤ª ª}z 
zy|zBx¢¥«y ~¤ªz¨vxª~¥¤A yz¢~¬z¨~¤| ~¤x¨zv©zy ªzx}¤~xv¢ {«¤xª~¥¤v¢~ª¯C i}~© 
wz¤z{~ª xv¤ wz z{{zxª«vªzy w¯ x¥£w~¤~¤| ª}z wz¤z{~ª© ¥{ zy|z ­~ª} ª}z 
x¥£¦«ªvª~¥¤v¢ ©ª¥¨v|z xv¦vw~¢~ª~z© ¥{ x¢¥«yC i}z ¬v¢«z ª}vª ~ª yz¢~¬z¨© 
}¥­z¬z¨ yz¦z¤y© ¥¤ ª}z ¨z©¦zxª~¬z ^¥i v¦¦¢~xvª~¥¤C  
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Figure 20 : Graphical representation of variables that explain the perceived quality of service  

5.1.2.2  Switching Costs  

^¤ ©zxª~¥¤ HCGCFCIA zy|z x¥£¦«ª~¤| ­v© yz{~¤zy v© v ¦¢vª{¥¨£C Wv©zy ¥¤ ª}z ~yz¤ª~{~zy ¢~ªz¨vª«¨z ¥{ 

¦¢vª{¥¨£ ª}z¥¨¯A ª­¥ ¦¢vª{¥¨£ x}v¨vxªz¨~©ª~x© ª}vª ¬v¨¯ ¦z¨ ^¥i v¦¦¢~xvª~¥¤ v¨zvA ­z¨z ª}z¤ {¥«¤y ª¥ 

~¤{¢«z¤xz ª}z x«©ª¥£z¨ ¬v¢«zC b¥¨z ©¦zx~{~xv¢¢¯A ª}z ¦¥©©~w~¢~ª¯ ¥{ ©¯©ªz£ ~¤ªz|¨vª~¥¤ ­~ª} ª}z ¦¨z¬~¥«© 

¥{{z¨~¤| =~CzC ­~ª} ­}vª x«©ª¥£z¨© x«¨¨z¤ª¢¯ }v¬z> v¤y ª}z zv©~¤z©© ¥{ ¦¢vª{¥¨£ ¥¦z¤¤z©© ~¤{¢«z¤xz ª}z 

©­~ªx}~¤| x¥©ª v x«©ª¥£z¨ ~¤x«¨©C i}z©z ¬v¨~vw¢z© v¨z z®¦¢v~¤zy £¥¨z ~¤Byz¦ª} ~¤ ivw¢z FHC [~|«¨z GF 

|¨v¦}~xv¢¢¯ y~©¦¢v¯© ª}z ~¤ªz¨vxª~¥¤© ¥{ ª}z©z ¬v¨~vw¢z©C  

 
Table 13 : Contextual variables that explain the switching costs  

kv¨~vw¢z cv£z h¥«¨xz Z®¦¢v¤vª~¥¤ 
e¢vª{¥¨£ 

x}v¨vxªz¨~©ª~x© 

=W¨z©¤v}v¤ FNNN>  V¤ zy|z x¥£¦«ª~¤| ¦¢vª{¥¨£ z®}~w~ª© xz¨ªv~¤ zx¥¤¥£~x 

x}v¨vxªz¨~©ª~x©C i}z©z x}v¨vxªz¨~©ª~x© £v¯ ~£¦vxª ª}z ©­~ªx}~¤| 

x¥©ª© ­}z¤ v x«©ª¥£z¨ ¦¢v¤© ª¥ £~|¨vªz {¨¥£ ª}z x«¨¨z¤ª ©z¨¬~xz 

¥{{z¨~¤| ª¥­v¨y© v¤ zy|z x¥£¦«ª~¤| ~¤{¨v©ª¨«xª«¨zC  

 

e¥©©~w~¢~ª¯ ¥{ ©¯©ªz£ 
~¤ªz|¨vª~¥¤ ­~ª} 
¦¨z¬~¥«© ¥{{z¨~¤| 

=V¢©}v£v~¢vA 
ev¦v|~v¤¤~y~©A v¤y a~ 
GEFHP W¥«­£v¤ zª v¢C 
GEEMP b¥¨|v¤ v¤y 
X¥¤w¥¯ GEFH> 
  

i}z vy¥¦ª~¥¤ ¥{ v ©z¨¬~xzA ­}~x} ~©  ~¤ ª}~© xv©z ª}z zy|z x¥£¦«ª~¤| ©z¨¬~xzA 
xv¤ wz ¦v¨ª~v¢¢¯ yzªz¨£~¤zy w¯ ª}z z®ªz¤ª ~ª ~©B ¥¨ xv¤ wz ~¤ªz|¨vªzy ­~ª} ª}z 
z®~©ª~¤| ªzx}¤~xv¢ ~¤{¨v©ª¨«xª«¨zC h«w©z§«z¤ª¢¯A ª}z z®ªz¤ª ª¥ ­}~x} v¤ ^¥i 
v¦¦¢~xvª~¥¤Ċ© x«¨¨z¤ª ~¤{¨v©ª¨«xª«¨z xv¤ wz ~¤ªz|¨vªzy ­~ª} ª}z ¤z­ zy|z 
~¤{¨v©ª¨«xª«¨z £v¯ ~£¦vxª ª}z ©­~ªx}~¤| x¥©ªA ~¤ ª«¨¤ ~£¦vxª~¤| ª}z x«©ª¥£z¨ 
¬v¢«zC  
 

Zv©~¤z©© {¥¨ ¦¢vª{¥¨£ 
¥¦z¤¤z©©   

=Wz¤¢~v¤A ]~¢¡z¨ªA v¤y 
]z©© GEFJP d¤y¨«©A 
\v¤¤v£v¤z¤~A v¤y 
a¯¯ª~¤z¤ GEFJ> @ 
~¤{¥¨£v¢ ªv¢¡© 

e¢vª{¥¨£ ¥¦z¤¤z©© ~© ~£¦¥¨ªv¤ª {¥¨ yz¬z¢¥¦z¨© ­}z¤ ª}z¯ v¨z x¥¤©~yz¨~¤| ª¥ 
x¥¤ª¨~w«ªz ª¥ v ¦¢vª{¥¨£ ¥¨ ¤¥ªC i}z¨z{¥¨zA ~ª }v© ©«w©ªv¤ª~v¢ z{{zxª ¥¤ 
x¥£¦¢z£z¤ª¥¨©Ċ ©vª~©{vxª~¥¤ {¥¨ ª}z ¦¢vª{¥¨£C ^ª ~© z®¦zxªzy ª}vª y~{{z¨z¤ª ^¥i 
v¦¦¢~xvª~¥¤© v¢¢¥­ {¥¨ y~{{z¨z¤ª ¢z¬z¢© ¥{ ¥¦z¤¤z©© ¥¤ ¦¨¥¬~yz¨ ¢z¬z¢ v¤y ¥¤ 
ªzx}¤¥¢¥|¯ ¢z¬z¢C [«¨ª}z¨£¥¨zA z¤}v¤xzy ¦¢vª{¥¨£ ¥¦z¤¤z©© x¥«¢y ¨zy«xz 
ª}z ©­~ªx}~¤| x¥©ª© {¥¨ «©z¨© v¤y {¥©ªz¨ ~¤¤¥¬vª~¥¤C  
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Figure 21 : Graphical representation of variables that explain the switching costs  

5.1.2.3  Customer base/revenue source  

Wv©zy ¥¤ ¢~ªz¨vª«¨z {¨¥£ W¥«­£v¤ zª v¢C =GEEM>A ~ª ~© ~yz¤ª~{~zy ª}vª v £v¨¡zª ©z|£z¤ª }v© y~©ª~¤xª 

¦¨¥¦z¨ª~z©C i}z©z ¦¨¥¦z¨ª~z© ~¤ ª«¨¤ v{{zxª ~{ ª}z¨z ~© v¤ vxxz¦ªvw¢z x«©ª¥£z¨ wv©z =­}~x} ¦¨¥¬~yz© ª}z 

¨z¬z¤«z ©¥«¨xz>C i}z¯ {«¨ª}z¨ ©ªvªz ª}vª ª}z ©~°z ¥{ ª}z £v®~£«£ ¦¥ªz¤ª~v¢ £v¨¡zª v¤y ª}z x«¨¨z¤ª 

~¤©ªv¢¢zy wv©z v¨z ¨z¢z¬v¤ª £v¨¡zª ©z|£z¤ª ¦¨¥¦z¨ª~z© {¥¨ v©©z©©~¤| ª}z x«©ª¥£z¨ wv©zC Wv©zy ¥¤ 

¢~ªz¨vª«¨z {¨¥£ V~ zª v¢C =GEFM v¤y n¥«©z{¦¥«¨ zª v¢C =GEFN> ~ª ª}z¤ wzx¥£z© v¦¦v¨z¤ª ª}vªA ~¤ ¥¨yz¨ ª¥ 

v©©z©© ª}z ¦¥ªz¤ª~v¢ x«©ª¥£z¨ wv©zA ~ª ~© v¢©¥ ̈z¢z¬v¤ª ª¥ ¢¥¥¡ vª ª}z : ¥{ yvªv ª}vª ~© ¦¨¥xz©©zy ¥¤ ª}z zy|z 

¬©C x¢¥«yC ivw¢z FI yz©x¨~wz© ª}z©z ¬v¨~vw¢z© £¥¨z ~¤Byz¦ª}C [«¨ª}z¨£¥¨zA ª}z ~¤ªz¨vxª~¥¤© z®¦¢v~¤zy ~¤ 

ª}~© ©zxª~¥¤ v¨z |¨v¦}~xv¢¢¯ y~©¦¢v¯zy ~¤ [~|«¨z GG 

 
Table 14 : Contextual variables that explain the customer base/revenue source  

kv¨~vw¢z cv£z h¥«¨xz Z®¦¢v¤vª~¥¤ 
bv¨¡zª ©z|£z¤ª =W¥«­£v¤ zª v¢C 

GEEM> 

l~ª}~¤ x¥¤©«£z¨B v¤y w«©~¤z©© £v¨¡zª©A ~ª ^© ¦¥©©~w¢z ª¥ ©z¦v¨vªz 

wzª­zz¤ £v¨¡zª ©z|£z¤ª©C Zvx} £v¨¡zª ©z|£z¤ª ~¤ ª«¨¤ }v© 

y~{{z¨z¤ª ¦¨¥¦z¨ª~z© v¤y yz©~¨z©C l}z¨zv© ¥¤ ª}z ¥¤z }v¤y ~ª ~© 

~£¦¥¨ªv¤ª ª¥ y~©ª~¤|«~©} wzª­zz¤ £v¨¡zª ©z|£z¤ªĊ© ¤zzy©A 

­~©}z© v¤y ¦¨z{z¨z¤xz©A ¥¤ ª}z ¥ª}z¨ }v¤y ª}z §«v¢~ª~z© ¥{ ª}z 

£v¨¡zª ©z|£z¤ª xv¤ wz ¢¥¥¡zy vªC i}z £v¨¡zª ©z|£z¤ª 

¦¨¥¦z¨ª~z© ~¤{¢«z¤xz ª}z z®ªz¤ª ª¥ ­}~x} v¤ ^¥i v¦¦¢~xvª~¥¤ 

x¥¤©ª~ª«ªz© v¤ vxxz¦ªvw¢z x«©ª¥£z¨ wv©zC  

 

: ¥{ yvªv ¥¤ zy|z ¬©C 
x¢¥«y 

=V~ zª v¢C GEFMP 
n¥«©z{¦¥«¨ zª v¢C GEFN> 

V ª¯¦~xv¢ zy|z v¨x}~ªzxª«¨z ~© }~z¨v¨x}~xv¢ v¤y ª}«© x¥¢¢vw¥¨vªz©D 
{zyz¨vªz© ­~ª} ª}z x¢¥«yC d¤z xv¤ «¤yz¨©ªv¤y ª}vª ª}z x¢¥«y ©ª~¢¢ }v© ~ª© 
¥­¤ y~©ª~¤xª vy¬v¤ªv|z©C i}z¨z{¥¨z ~ª xv¤ wz z®¦zxªzy ª}vª ª}z x¢¥«y 
¦v¨vy~|£ ­~¢¢ ©ªv¯ ¨z¢z¬v¤ª v© zy|z z£z¨|z©C ¤̂ ¥¨yz¨ ª¥ yzªz¨£~¤z ª}z 
£v¨¡zª ©~°z {¥¨ zy|z x¥£¦«ª~¤| ~¤ v xz¨ªv~¤ ^¥i £v¨¡zªA ¥¤z ©}¥«¢y ¢¥¥¡ 
vª ­}vª ¦z¨xz¤ªv|z ¥{ yvªv ª}vª ­~¢¢ wz ¦¨¥xz©©zy vª ª}z zy|z ¬©C ª}z 
x¢¥«yC  
 

h~°z ¥{ £v®~£«£ 
¦¥ªz¤ª~v¢ ^¥i £v¨¡zª 

=W¥«­£v¤ zª v¢C GEEM> d¤z ¥{ ª}z ¦¨¥¦z¨ª~z© ¥{ ª}z £v¨¡zª ©z|£z¤ª ~© ª}z ©~°z ¥{ ª}z £v®~£«£ 
¦¥ªz¤ª~v¢ ¥{ ª}z £v¨¡zªC [¥¨ ©z¨¬~xz ¦¨¥¬~yz¨© ¥{ zy|z x¥£¦«ª~¤|A ~ª ~© 
£v~¤¢¯ ¨z¢vªzy ª¥ ª}z ¦¥ªz¤ª~v¢ ¥{ ª}z ^¥i v¦¦¢~xvª~¥¤ ª}vª £v¯ «©z v¤ zy|z 
x¥£¦«ª~¤| ~¤{¨v©ª¨«xª«¨zC  
 

X«¨¨z¤ª ~¤©ªv¢¢zy wv©z ¥{ 
^¥i v¦¦¢~xvª~¥¤ 

=W¥«­£v¤ zª v¢C GEEM> V¤¥ª}z¨ ¥¤z ¥{ ª}z ¦¨¥¦z¨ª~z© ¥{ ª}z £v¨¡zª ©z|£z¤ª ~© ª}z x«¨¨z¤ª 
~¤©ªv¢¢zy wv©zC i}~© ~¤x¢«yz© x«©ª¥£z¨© ª}vª v¢¨zvy¯ }v¬z ¥¨ «©z ©~£~¢v¨ 
©z¨¬~xz© ¥¨ zv¨¢~z¨ ¬z¨©~¥¤© ¥{ ª}z ©z¨¬~xzC ^¤ ª}~© xv©zA ª}z ~¤©ªv¢¢zy wv©z 
~© ª}z ¦v¨ª ¥{ ª}z ^¥i v¦¦¢~xvª~¥¤ ª}vª £v¯ y~¨zxª¢¯ |v~¤ wz¤z{~ª {¨¥£ v¤ 
zy|z x¥£¦«ª~¤| ~¤{¨v©ª¨«xª«¨zC  
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Figure 22 : Graphical representation of variables that explain the cust omer base/revenue source  

5.1.2.4  Relative cost  

a~ªz¨vª«¨z ¥¤ ª}z x¥©ª |z¤z¨vª~¤| £zx}v¤~©£ {¥¨ zy|z x¥£¦«ª~¤| ~© ©xv¤ªC i}z ¥¤¢¯ yzªz¨£~¤v¤ª 

ª}vª ­v© z®¦¢~x~ª¢¯ ©ªvªzy ~¤ ¢~ªz¨vª«¨zA ~© ª}z |z¥|¨v¦}~xv¢ x¥¬z¨v|z ¤zzyzyC ^¤ ~¤{¥¨£v¢ ªv¢¡© ~ª ª}z¤ 

wzxv£z v¦¦v¨z¤ª ª}vª ª}z |z¥|¨v¦}~xv¢ x¥¬z¨v|z }v© v ¤¥¤B¢~¤zv¨ z{{zxª ¥¤ ª}z ¨z¢vª~¬z x¥©ªC ^¤~ª~v¢¢¯ =~CzC 

~¤ ©£v¢¢B©xv¢z ©¥¢«ª~¥¤©>A zy|z x¥£¦«ª~¤| xv¤ wz yz¢~¬z¨zy ­~ª} v ¢¥­ ¨z¢vª~¬z x¥©ªC ]¥­z¬z¨A ­}z¤ zy|z 

x¥£¦«ª~¤| ~© ©xv¢zy «¦ ª¥ ¢v¨|z¨ ©¥¢«ª~¥¤©A ª}z ¢v¨|z v£¥«¤ª ¥{ zy|z ¤¥yz© ¨z©«¢ª© ~¤ v }~|} ¨z¢vª~¬z x¥©ªC 

i}~© }¯¦¥ª}z©~© ¤zzy© ª¥ wz x¥¤{~¨£zy ~¤ ª}z ©zx¥¤y yz©~|¤ ~ªz¨vª~¥¤ ~¤ ¥¨yz¨ ª¥ £v¡z ~ª ©«w©ªv¤ª~¬zC ivw¢z 

FJ v¤y [~|«¨z GH y~©¦¢v¯ }¥­ ª}~© ª¨v¤©¢vªz© ª¥ ª}z ª¥¥¢C 

 
Table 15 : Contextual variables that explain the relative cost  

kv¨~vw¢z cv£z h¥«¨xz Z®¦¢v¤vª~¥¤ 
V¨x}~ªzxª«¨z x¥©ª 
|z¤z¨vª~¤| £zx}v¤~©£ 

~¤{¥¨£v¢ ªv¢¡© i}z |z¥|¨v¦}~xv¢ x¥¬z¨v|z ª}vª ~© ¤zzyzy {¥¨ ¨¥¢¢B¥«ªA ~£¦vxª© ª}z 
¨z¢vª~¬z x¥©ª ª}¨¥«|} ª}z v¨x}~ªzxª«¨z x¥©ª |z¤z¨vª~¤| £zx}v¤~©£C i}~© 
£zx}v¤~©£ yz©x¨~wz© ª}z ¦¨¥xz©© }¥­ |z¥|¨v¦}~xv¢ x¥¬z¨v|z ~© 
ª¨v¤©¢vªzy ~¤ x¥©ªC c¥ z®vxª £zv©«¨z ~© |~¬z¤A }¥­z¬z¨ wv©zy ¥¤ ª}z 
z®¦¢v¤vª~¥¤ ¥{ |z¥|¨v¦}~xv¢ x¥¬z¨v|z ¤zzyzyA ¥¤z xv¤ z®¦zxª v }~|}z¨ 
x¥©ª ­~¢¢ wz ~¤x«¨¨zy ­~ª} ¢v¨|zB©xv¢z ¨¥¢¢B¥«ªC  

   
\z¥|¨v¦}~xv¢ x¥¬z¨v|z 
¤zzyzy 

=Wzx¡A lz¨¤z¨A v¤y [z¢y 
GEFI> @ ^¤{¥¨£v¢ ªv¢¡© 

d¤z ¥{ ª}z y¨~¬z¨© wz}~¤y ª}z ¨z¢vª~¬z x¥©ª ~© ª}z |z¥|¨v¦}~xv¢ x¥¬z¨v|z 
ª}vª ~© ¤zzyzyC Zy|z x¥£¦«ª~¤| ~© y~©ª¨~w«ªzy v¤y ¢¥xv¢~°zyC i}z¨z{¥¨zA v 
¢v¨|z¨ |z¥|¨v¦}~xv¢ x¥¬z¨v|z ¢zvy© ª¥ £¥¨z yvªv xz¤ªz¨© ª}vª ¤zzy ª¥ wz 
¦¢vxzy ~¤ x¢¥©z ¦¨¥®~£~ª¯ ª¥ ª}z «©z¨© v¤y ª}«© v }~|}z¨ x¥©ªC 
[«¨ª}z¨£¥¨zA v© ª}z yzxz¤ª¨v¢~°zy ~¤{¨v©ª¨«xª«¨z z®¦v¤y©A ª}z ©¯©ªz£ 
£~|}ª |zª ©~|¤~{~xv¤ª¢¯ £¥¨z x¥£¦¢z®A ª}«© ~¤x¨zv©~¤| ª}z ¨z¢vª~¬z x¥©ªC 
av©ª¢¯A ª}z ©xv¢z ¥{ ~£¦¢z£z¤ªvª~¥¤ ~£¦vxª© ª}z y~{{~x«¢ª¯ v¤y x¥©ª ¥{ 
£v~¤ªv~¤~¤| v¤y ¥¦z¨vª~¤| ª}z ~¤{¨v©ª¨«xª«¨zC Y~{{z¨z¤ª ^¥i v¦¦¢~xvª~¥¤© 
£~|}ª ¨z§«~¨z y~{{z¨z¤ª |z¥|¨v¦}~xv¢ x¥¬z¨v|z v¤y ª}«© ª}z zy|z ¦¨¥¬~yz¨ 
­~¢¢ ~¤x«¨ y~{{z¨z¤ª ¨z¢vª~¬z x¥©ª© {¥¨ ¨¥¢¢~¤| ¥«ª ª}z v¨x}~ªzxª«¨zC  
 

 

 
Figure 23 : Graphical representation of variables that explain the relative cost  
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5.1.2.5  (Financial ) risk  

V© ~¤y~xvªzy w¯ W¥«­£v¤ zª v¢C =GEEM>A ¨~©¡ ~© |z¤z¨vªzy w¯ ¨~©¡ ©¥«¨xz©C X«¨¨z¤ª¢¯A ¤¥ z®¦¢~x~ª 

¢~ªz¨vª«¨z ª}vª yz©x¨~wz© ¨~©¡ ©¥«¨xz© {¥¨ zy|z x¥£¦«ª~¤| ~¤ y~©ª~¤xª ^¥i v¦¦¢~xvª~¥¤ v¨zv© ­v© {¥«¤yC 

]z¤xzA ¬v¨~vw¢z© ª}vª xv¤ wz yzy«xzy {¨¥£ W¥«­£v¤ zª v¢C =GEEM> v¤y {¨¥£ wv©~x {~¤v¤x~v¢ ª}z¥¨¯ v¨z 

«©zy ~¤ ¥¨yz¨ ª¥ y¨v{ª ~¤~ª~v¢ }¯¦¥ª}z©~© vw¥«ª ¨z¢z¬v¤ª ¨~©¡ ©¥«¨xz©C ^ª ~© ~£¦¥¨ªv¤ª ª¥ ¬v¢~yvªz ª}z ¨z¢z¬v¤xz 

¥{ ª}z©z ¬v¨~vw¢z© v© ª}z~¨ ¨z¢vª~¥¤ ­~ª} zy|z x¥£¦«ª~¤| }v© ¤¥ª wzz¤ yz©x¨~wzy wz{¥¨zC [«¨ª}z¨£¥¨zA ~ª ~© 

¨z¢z¬v¤ª ª¥ «©z ª}z ~¤ªz¨¬~z­© ~¤ ¥¨yz¨ ª¥ ~yz¤ª~{¯ ¬v¨~vw¢z© ª}vª v¨z ©¦zx~{~xv¢¢¯ v¦¦¢~xvw¢z ª¥ zy|z 

x¥£¦«ª~¤|C V© z®¦¢v~¤zy ~¤ ivw¢z FK v¤y |¨v¦}~xv¢¢¯ y~©¦¢v¯zy ~¤ [~|«¨z GIA ~ª ­v© {¥«¤y ª}vª ª}z £vª«¨~ª¯ 

¥{ ª}z ^¥i v¦¦¢~xvª~¥¤ v¨zv ~£¦vxª© {~¤v¤x~v¢ ¨~©¡C [«¨ª}z¨£¥¨zA {¨¥£ wv©~x {~¤v¤x~v¢ ª}z¥¨¯A ~ª ­v© yz¨~¬zy 

ª}vª v }~|}z¨ ¤zzyzy ~¤~ª~v¢ ~¤¬z©ª£z¤ª ¢zvy© ª¥ }~|}z¨ xv¦~ªv¢ x¥££~ª£z¤ªA ~¤ ª«¨¤ v¢©¥ ~£¦vxª~¤| ª}z ¨~©¡C 

av©ª¢¯A wv©zy ¥¤ ~¤{¥¨£v¢ ªv¢¡© ~ª ­v© yzy«xzy ª}vª ª}z ¤zzyzy ~¤~ª~v¢ ~¤¬z©ª£z¤ª ~© £v~¤¢¯ y¨~¬z¤ w¯ ª}z 

|z¥|¨v¦}~xv¢ x¥¬z¨v|z ª}vª ~© ¤zzyzy =~CzC v ¢v¨|z ©xv¢z ¨¥¢¢B¥«ª ¨z§«~¨z© ¦¥ªz¤ª~v¢ ¦¨¥¬~yz¨© ª¥ £v¡z ¢v¨|z 

~¤~ª~v¢ ~¤¬z©ª£z¤ª©>C  

 
Table 16 : Contextual variables that explain the (financial) risk  

kv¨~vw¢z cv£z h¥«¨xz Z®¦¢v¤vª~¥¤ 
g~©¡ ©¥«¨xz© =W¥«­£v¤ zª v¢C 

GEEM> 

g~©¡ ©¥«¨xz© v¨z ª}z |z¤z¨vª¥¨© ¥{ ª}z ¨z©¦zxª~¬z {~¤v¤x~v¢ ¨~©¡C 

i}z ¬v¨~vw¢z© «¤yz¨¤zvª} ¨z¦¨z©z¤ª ¦¥ªz¤ª~v¢ ¨~©¡ ©¥«¨xz©C 

 

bvª«¨~ª¯ ¥{ ^¥i 
v¦¦¢~xvª~¥¤ 

=W¥«­£v¤ zª v¢C GEEM> 
@ ~¤{¥¨£v¢ ªv¢¡© 

l}zª}z¨ v w«©~¤z©© £¥yz¢ x¥¤ªv~¤© vxxz¦ªvw¢z ¨~©¡ ¥¨ ¤¥ª ~© ¨z¢vªzy ª¥ ª}z 
«¤xz¨ªv~¤ª¯ ¨z¬¥¢¬~¤| v¨¥«¤y ~ªC i}~© «¤xz¨ªv~¤ª¯ £v~¤¢¯ ¨z¢vªz© ª¥ ¨zª«¨¤ 
¥¤ ~¤¬z©ª£z¤ªC d¤z ¡~¤y ¥{ «¤xz¨ªv~¤ª¯ ~© |z¤z¨vªzy w¯ ~¤¤¥¬vª~¥¤ v¤y ~ª© 
¨z¢vªzy £vª«¨~ª¯C izx}¤¥¢¥|~z© ­}~x} v¨z ©ª~¢¢ v ¢¥¤| ­v¯ {¨¥£ £vª«¨~ª¯ 
x¥¤ªv~¤ v ¢¥ª ¥{ «¤xz¨ªv~¤ª~z© vw¥«ª ª}z~¨ ¦¥ªz¤ª~v¢ ª¨v zxª¥¨~z©C 
h«w©z§«z¤ª¢¯A ª}z £vª«¨~ª¯ ¥{ v¤ ^¥i v¦¦¢~xvª~¥¤ £v¯ ~£¦vxª ª}z ¨~©¡ ª}vª 
zy|z ¦¨¥¬~yz¨© ªv¡z ­}z¤ ªv¨|zª~¤| ~ªC 
  

czzyzy ~¤~ª~v¢ 
~¤¬z©ª£z¤ª 

=Yzbv¨°¥ GEFH> @ 
^¤{¥¨£v¢ ªv¢¡© 

V }~|}z¨ ~¤~ª~v¢ ~¤¬z©ª£z¤ª ~© ¨z¢vªzy ª¥ }~|}z¨ xv¦~ªv¢ x¥££~ª£z¤ª ¥{ v 
x¥£¦v¤¯C ]~|} xv¦~ªv¢ x¥££~ª£z¤ª xv¤ wz ¨~©¡¯ {¥¨ ª}z zy|z ¦¨¥¬~yz¨© v© 
~ª x¥«¢y ¦«ª «¤y«z ©ª¨v~¤ ¥¤ ª}z~¨ =¥ª}z¨> {~¤v¤x~¤| vxª~¬~ª~z© v¤y 
v¢ªz¨¤vª~¬z ~¤¬z©ª£z¤ªC V }~|}z¨ ~¤~ª~v¢ ~¤¬z©ª£z¤ª v¤y ª}z ¨z¢vªzy }~|}z¨ 
¨z©¥«¨xz yzy~xvª~¥¤A ¢zvy© ª¥ v }~|}z¨ {~¤v¤x~v¢  ¨~©¡C 
 

\z¥|¨v¦}~xv¢ x¥¬z¨v|z 
¤zzyzy 

^¤{¥¨£v¢ ªv¢¡© V w~||z¨ yz£v¤yzy |z¥|¨v¦}~xv¢ x¥¬z¨v|z ¢zvy© ª¥ v }~|}z¨ v£¥«¤ª ¥{ 
zy|z ¤¥yz© ª}vª ¤zzy ª¥ wz ~¤©ªv¢¢zy ¥¤ ¥¨yz¨ ª¥ ©«¦¦¥¨ª ~ªC V w~||z¨ 
yz£v¤yzy |z¥|¨v¦}~xv¢ x¥¬z¨v|z ¢zvy© ª¥ v }~|}z¨ ~¤~ª~v¢ ~¤¬z©ª£z¤ªA 
ª}«© ~¤x¨zv©~¤| ª}z ¤zzyzy ~¤~ª~v¢ ~¤¬z©ª£z¤ªC   
 

 

 
 
 

Figure 24 : Graphical representation of variables that explain the (financial) risk  
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5.1.2.6  ^¥i v¦¦¢~xvª~¥¤Ċ© zx¥©¯©ªz£ }zv¢ª} 

Wv©zy ¥¤ ª}z¥¨¯ {¨¥£ yz¤ ]v¨ª~|} zª v¢C =GEEK> v¤y ^v¤©~ª~ v¤y az¬~z¤ =GEEG>A ©¦zx~{~x zx¥©¯©ªz£ 

}zv¢ª} £zv©«¨z© v¨z yz{~¤zy ~¤ ivw¢z FLC b¥¨z ©¦zx~{~xv¢¢¯A v̂¤©~ª~ v¤y az¬~z¤ =GEEG> z®¦¢v~¤ ª}vª 

zx¥©¯©ªz£ }zv¢ª} xv¤ wz £zv©«¨zy w¯ ª}z ª}¨zz x¥¤xz¦ª©P y~¬z¨©~ª¯A ¦¨¥y«xª~¬~ª¯A v¤y ¨¥w«©ª¤z©©C yz¤ 

]v¨ª~|} zª v¢C =GEEK> ª}z¤ v¨|«z ª}vª ª}z©z x¥¤xz¦ª© v¨z ¤¥ª y~¨zxª¢¯ £zv©«¨vw¢zC W«~¢y~¤| «¦¥¤ ª}vªA ª}z¯ 

x¥¤xz¦ª«v¢~°z ª}z©z x¥¤xz¦ª© ~¤ £zv©«¨vw¢z ={~¤v¤x~v¢> ¬v¨~vw¢z©C i}z¯ ©ªvªz zx¥©¯©ªz£ y~¬z¨©~ª¯ ~© 

z®¦¢v~¤zy ª}¨¥«|} ª}z ¬v¨~zª¯ ¥{ ¦v¨ª¤z¨© =­}~x} xv¤ wz £zv©«¨zy w¯ x¥£¦v¨~¤| x¥£¦v¤¯ ©xv¢z©A 

¨z{z¨z¤xz ¬v¢«zA zªxC>C ë ¥y«xª~¬~ª¯ xv¤ wz £zv©«¨zy w¯ ª}z ¨zª«¨¤ ¥¤ v©©zª© v¤y ª¥ªv¢ v©©zª |¨¥­ª}C av©ª¢¯A 

zx¥©¯©ªz£ ¨¥w«©ª¤z©© ~© £zv©«¨zy w¯ ª}z ¢~§«~y~ª¯ ¨vª~¥A v£¥«¤ª ¥{ x¥¤¤zxª~¥¤© v£¥¤| ¦v¨ª¤z¨©A v¤y 

x¨zy~ª­¥¨ª}~¤z©©C [~|«¨z GJ |¨v¦}~xv¢¢¯ y~©¦¢v¯© ª}z©z ~¤ªz¨vxª~¥¤©C  

 
Table 17 : Contextual variables that explain the IoT application's ecosystem health  

kv¨~vw¢z cv£z h¥«¨xz Z®¦¢v¤vª~¥¤ 
Zx¥©¯©ªz£ }zv¢ª} 

£zv©«¨z© 

=yz¤ ]v¨ª~|} zª v¢C 

GEEKP ^v¤©~ª~ v¤y 

az¬~z¤ GEEG> 

i}z¨z v¨z ©z¬z¨v¢ £zv©«¨z© ­}~x} xv¤ wz «©zy ª¥ ~¤y~xvªz v¤ 

zx¥©¯©ªz£Ċ© }zv¢ª}C i¨vx~¤| ª}z©z £zv©«¨z© |~¬z© v¤ z©ª~£vªz ¥{ 

ª}z zx¥©¯©ªz£ }zv¢ª}C i}z ¬v¨~vw¢z© «¤yz¨¤zvª} y~©¦¢v¯ ª}z©z 

£zv©«¨z©C  

 

Y~¬z¨©~ª¯ D c~x}z 
x¨zvª~¥¤ 

=^v¤©~ª~ v¤y az¬~z¤ 
GEEG> 

i}z zx¥©¯©ªz£ ¦v¨ª~x~¦v¤ª© ©}¥«¢y z®}~w~ª y~¬z¨©~ª¯A £zv¤~¤| ~ªĊ© 
¦v¨ª~x~¦v¤ª© ©}¥«¢y ¬v¨¯ v£¥¤| zvx} ¥ª}z¨C i}~© x}v¨vxªz¨~©ª~x© v¢¢¥­© 
zx¥©¯©ªz£© ª¥ z¤}v¤xz v¤y yz¬z¢¥¦ ª}z~¨ xv¦vw~¢~ª~z© ª}¨¥«|} ~¤¤¥¬vª~¥¤ 
v¤y ~¤ªz|¨vª~¥¤C i}~© ­¥«¢y ¤¥ª wz ¦¥©©~w¢z ­~ª}¥«ª v y~¬z¨©z ©«w©zª ¥{ 
¦¢v¯z¨©C Y~¬z¨©~ª¯ ª}z¤ z¤}v¤xz© ª}z ¬v¢«z v¤ zx¥©¯©ªz£ xv¤ w¨~¤|C  
 

kv¨~zª¯ ¥{ ¦v¨ª¤z¨© =yz¤ ]v¨ª~|} zª v¢C 
GEEK> 

^¤ ¥¨yz¨ ª¥ yzªz¨£~¤z ª}z y~¬z¨©~ª¯ ¥{ v¤ zx¥©¯©ªz£A ª}z ¬v¨~zª¯ ¥{ 
¦v¨ª¤z¨© xv¤ wz £zv©«¨zy w¯ x¥£¦v¨~¤| x¥£¦v¤¯ ©xv¢z©A ¨z{z¨z¤xz ¬v¢«z 
¥¨ ¥ª}z¨ ¨z¢vªzy £zv©«¨z© ¥¤ ­}~x} x¥£¦v¤~z© ­~ª}~¤ v¤ zx¥©¯©ªz£ £v¯ 
y~{{z¨C 
 

e¨¥y«xª~¬~ª¯ =^v¤©~ª~ v¤y az¬~z¤ 
GEEG> 

i}~© x¥¤xz¦ª ¨z¢vªz© ª¥ ª}z z{{~x~z¤x¯ ¥{ ª}z zx¥©¯©ªz£ ª¥ x¥¤¬z¨ª ~¤¦«ª© 
~¤ª¥ ¬v¢«vw¢z ¥«ª¦«ª©C [«¨ª}z¨£¥¨zA ~ª ~© ~£¦¥¨ªv¤ª ª}vª ª}z ¦¨¥y«xª~¬~ª¯ 
~© ¤¥ª v ¥¤zBª~£z ¥¦¦¥¨ª«¤~ª¯A w«ª ¨vª}z¨ ~£¦¨¥¬z© ¥¬z¨ ª~£zC [¥¨ ©z¨¬~xz 
¦¨¥¬~yz¨© ¥{ ª}z zy|z ª}~© ~© v¤ ~£¦¥¨ªv¤ª ~¤y~xvª¥¨ {¥¨ zx¥©¯©ªz£ }zv¢ª}A 
wzxv«©z ~ª ¦¨¥¬~yz© ©¥£z }~¤ª© vw¥«ª ª}z {«ª«¨z ¦¨¥©¦zxª© {¥¨ ª}z ^¥i 
v¦¦¢~xvª~¥¤C  
 

gzª«¨¤ ¥¤ v©©zª© =yz¤ ]v¨ª~|} zª v¢C 
GEEK> 

d¤z ¥{ ª}z {vxª¥¨© ª}vª £v¯ ~¤y~xvªz v¤ zx¥©¯©ªz£Ċ© ¦¨¥y«xª~¬~ª¯ ~© ª}z 
¨zª«¨¤ ¥¤ v©©zª© ª}z zx¥©¯©ªz£Ċ© ¦v¨ª~x~¦v¤ª© z¤ ¥¯C \z¤z¨v¢¢¯ ©¦zv¡~¤|A 
ª}z ¨zª«¨¤ ¥¤ v©©zª© ~© v x¥£¦v¤¯Ċ© ¤zª ~¤x¥£z y~¬~yzy w¯ ª}z~¨ ª¥ªv¢ 
v©©zª©C  
 

i¥ªv¢ v©©zª |¨¥­ª} D 
v©©zª w«~¢y«¦ 

=yz¤ ]v¨ª~|} zª v¢C 
GEEK> 

^¤y~xvªz© }¥­ £«x} ª}z v©©zª©A ¥¤ ª}z wv¢v¤xz ©}zzª ª¥ªv¢A ¨z¢vª~¬z¢¯ 
|¨¥­C W¯ x¥£¦v¨~¤| ª}z ª¥ªv¢ v©©zª |¨¥­ª} ¥{ £«¢ª~¦¢z zx¥©¯©ªz£©A ­z xv¤ 
{¥¨£«¢vªz v¤ ~¤y~xvª~¥¤ vw¥«ª ª}z~¨ ¨z¢vª~¬z ¦¨¥y«xª~¬~ª¯C  
 

g¥w«©ª¤z©© =^v¤©~ª~ v¤y az¬~z¤ 
GEEG> @ ~¤{¥¨£v¢ ªv¢¡© 

V }zv¢ª}¯ zx¥©¯©ªz£ ­~¢¢ v¢¢¥­ {¥¨ ©«¨¬~¬v¢ {¥¨ ª}z {~¨£© ¦¥¦«¢vª~¤| ~ªC i}z 
zx¥©¯©ªz£ ¨¥w«©ª¤z©© y¥z© ¤¥ª {¥x«© ¥¤ ª}z {~¨£© x¥£¦zª~¤| ~¤ ©~£~¢v¨ 
£v¨¡zª©A w«ª ¨vª}z¨ {¥x«©©z© ¥¤ {~¨£© ª}vª ©}v¨z x¥££¥¤ ¤¥yz©C 
Zx¥©¯©ªz£© ­~ª} }~|}z¨ ¨¥w«©ª¤z©© ­~¢¢ |z¤z¨v¢¢¯ z®}~w~ª v }~|}z¨ 
¢~¡z¢~}¥¥y ¥{ ©«¨¬~¬~¤| ¥¬z¨ ª~£zC Zvx} ^¥i v¦¦¢~xvª~¥¤ }v© ~ªĊ© y~©ª~¤xª 
zx¥©¯©ªz£C [¥¨ zy|z ¦¨¥¬~yz¨ ~ª £v¯ wz ~£¦¥¨ªv¤ª ª¥ ¢¥¥¡ vª ª}z 
¨¥w«©ª¤z©© ¥{ ª}z ^¥i zx¥©¯©ªz£ ~¤ ¥¨yz¨ ª¥ yzªz¨£~¤z ~{ }zD©}z ­v¤ª© ª¥ 
z¤ªz¨ ª}~© £v¨¡zªC [«¨ª}z¨£¥¨zA ª}z ¨¥w«©ª¤z©© ¥{ v¤ zx¥©¯©ªz£ £v¯ 
~£¦vxª ª}z ={~¤v¤x~v¢> ¨~©¡ v¤ zy|z ¦¨¥¬~yz¨ ªv¡z© ­}z¤ {¥x«©~¤| ¥¤ v¤ ^¥i 
v¦¦¢~xvª~¥¤A v© ~ª ¦v¨ª~v¢¢¯ yz©x¨~wz© ª}z ¢~¡z¢¯ }¥¥y ª}z zx¥©¯©ªz£ ~© vw¢z 
ª¥ ¦v¯ {¥¨ ª}z ~¤{¨v©ª¨«xª«¨z =~CzC wv©zy ¥¤ ª}z ¢~§«~y~ª¯ ¨vª~¥ v¤y 
x¨zy~ª­¥¨ª}~¤z©©>C  
 

a~§«~y~ª¯ ¨vª~¥ ¥{ 
¦v¨ª~x~¦v¤ª© 

=yz¤ ]v¨ª~|} zª v¢C 
GEEK> 

i}~© ¬v¨~vw¢z ~¤y~xvªz© ª}z z®ªz¤ª ª¥ ­}~x} v x¥£¦v¤¯ ~© vw¢z ª¥ £zzª ~ª© 
©}¥¨ª ªz¨£ ¥w¢~|vª~¥¤C ^{ x¥£¦v¤~z© ~¤ v¤ zx¥©¯©ªz£ y¥ ¤¥ª }v¬z ©«{{~x~z¤ª 
¢~§«~y~ª¯A ~ª x¥«¢y ~£¦vxª ª}z ¥¬z¨v¢¢ ¨¥w«©ª¤z©©C 
 

V£¥«¤ª ¥{ x¥¤¤zxª~¥¤© 
v£¥¤| ¦v¨ª¤z¨© 

=yz¤ ]v¨ª~|} zª v¢C 
GEEK> 

\z¤z¨v¢¢¯ ©¦zv¡~¤|A x¥£¦v¤~z© ª}vª }v¬z ¢z©© x¥¤¤zxª~¥¤© ª}¨¥«|}¥«ª ª}z 
zx¥©¯©ªz£ v¨z ¢z©© x¥££~ªªzyC i}~© x¥«¢y ¨z©«¢ª ~¤ x¥£¦v¤~z© ¢zv¬~¤| ¥¨ 
©­~ªx}~¤| wzª­zz¤ zx¥©¯©ªz£©C i}~© x¥«¢y ~£¦vxª ª}z ¥¬z¨v¢¢ ¨¥w«©ª¤z©©C  
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X¨zy~ª­¥¨ª}~¤z©© ¥{ 
¦v¨ª¤z¨© 

=yz¤ ]v¨ª~|} zª v¢C 
GEEK> 

i}~© ~¤y~xvªz© ª}z ¢~¡z¢~}¥¥y ¥{ x¥£¦v¤¯ ¦v¨ª~x~¦v¤ª© ­~ª}~¤ ª}z 
zx¥©¯©ªz£ ª¥ yz{v«¢ªA v¤y xv¤ wz £zv©«¨zy w¯ ª}z oB©x¥¨z ¥¨ ozªv £¥yz¢C 
^{ £v¤¯ x¥£¦v¤~z© ~¤ ª}z zx¥©¯©ªz£ v¨z ¢~¡z¢¯ ª¥ yz{v«¢ªA ª}z¨z ~© v 
¦¥ªz¤ª~v¢ ¥{ £v¤¯ ¦v¨ª~x~¦v¤ª© ¢zv¬~¤| ª}z zx¥©¯©ªz£ v¤y ª}«© v ¢vx¡ ¥{ 
¨¥w«©ª¤z©©C i}~© x¥«¢y ¢zvy ª¥ v¤ «¤}zv¢ª}¯ zx¥©¯©ªz£C  
 

 

 
 
Figure 25 : Graphical representation of variables that explain the  IoT application's ecosystem health  

5.1.3  Business model feasibility  

Having derived which characteristi cs of IoT applications impact the  business model viability of edge 

computing, the next step is to determine the variables impacting business model feasibility for rolling out 

an edge infrastructure for  those IoT applications. As discussed in 3.2.3.2 , whereas the business model 

viability relates to the question: is there enough customer - and network value to make the service 

attractive? , the business model feasibility is m ainly related to the question: is there a technically -, 

organizationally - and financially achievable solution to deliver the service? . This description is aligned with 

the dimensions of the  STOF model, which state that in order to deliver a service  the technology, 

organization and financial domains should be feasible. In turn, the feasibility question that we ask 

ourselves can we do it?, is related to the complexity of their respective domains, meaning that in order 

to have a feasible service offering, one should look at the technological complexity, organizational  

complexity and the financial complexity. Table 18  provides an explanation about the three generic 

variables technical complexity, organizational complexity, and financial complexity impact the business 

model feasibility.  

Table 18 : Generic variables that explain the business model feasibility  

kv¨~vw¢z cv£z h¥«¨xz Z®¦¢v¤vª~¥¤ 
izx}¤~xv¢ x¥£¦¢z®~ª¯ =W¥«­£v¤ zª v¢C 

GEEMP `¨À«©©¢BYz¨°©~ 

GEFF>  

^¤ ¥¨yz¨ ª¥ yz¢~¬z¨ ª}z yz©~¨zy zy|z x¥£¦«ª~¤| ©z¨¬~xzA ª}z¨z 

©}¥«¢y wz v ªzx}¤¥¢¥|~xv¢¢¯ vx}~z¬vw¢z ©¥¢«ª~¥¤C izx}¤~xv¢ 

x¥£¦¢z®~ª¯ ~£¦vxª© ª}z z®ªz¤ª ª¥ ­}~x} v¤ vx}~z¬vw¢z ©¥¢«ª~¥¤ 

xv¤ wz z{{zxª«vªzyC i}~© ~£¦¢~z© ª}vª ªzx}¤~xv¢ x¥£¦¢z®~ª¯ }v© v 

¦¨¥{¥«¤y ~£¦vxª ¥¤ ª}z w«©~¤z©© £¥yz¢ {zv©~w~¢~ª¯C 
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d¨|v¤~°vª~¥¤v¢ 

x¥£¦¢z®~ª¯ 

=W¥«­£v¤ zª v¢C 

GEEMP `¨À«©©¢BYz¨°©~ 

GEFF>  

^¤ ¥¨yz¨ ª¥ yz¢~¬z¨ ª}z yz©~¨zy zy|z x¥£¦«ª~¤| ©z¨¬~xzA ª}z¨z 

©}¥«¢y wz v ¥¨|v¤~°vª~¥¤v¢¢¯ vx}~z¬vw¢z ©¥¢«ª~¥¤C ¥¨|v¤~°vª~¥¤v¢ 

x¥£¦¢z®~ª¯ ~£¦vxª© ª}z z®ªz¤ª ª¥ ­}~x} v¤ vx}~z¬vw¢z ©¥¢«ª~¥¤ 

xv¤ wz z{{zxª«vªzyC ]z¤xzA ~ª ~£¦vxª© ª}z w«©~¤z©© £¥yz¢ 

{zv©~w~¢~ª¯C 

 

[~¤v¤x~v¢ x¥£¦¢z®~ª¯  =W¥«­£v¤ zª v¢C 

GEEMP `¨À«©©¢BYz¨°©~ 

GEFF>  

^¤ ¥¨yz¨ ª¥ yz¢~¬z¨ ª}z yz©~¨zy zy|z x¥£¦«ª~¤| ©z¨¬~xzA ª}z¨z 

©}¥«¢y wz v {~¤v¤x~v¢¢¯ vx}~z¬vw¢z ©¥¢«ª~¥¤C [~¤v¤x~v¢ x¥£¦¢z®~ª¯ 

~£¦vxª© ª}z z®ªz¤ª ª¥ ­}~x} v¤ vx}~z¬vw¢z ©¥¢«ª~¥¤ xv¤ wz 

z{{zxª«vªzyC i}~© ~£¦¢~z© ª}vª {~¤v¤x~v¢ x¥£¦¢z®~ª¯ ~£¦vxª© ª}z 

w«©~¤z©© £¥yz¢ {zv©~w~¢~ª¯C 

 

 

As displayed in Figure 26 , in order to assess if a feasible business model of edge computing in an 

IoT application area can be established, one should analyze the technical complexity , organizational 

complexity , and financial complexity . Further explanation of these variables cannot be done in generic 

terms (i.e. it is dependent on contextual  edge computing  variables). Furthermore, these three variables 

are aligned with the vision of the STOF model, which explains that; in order to realize a service offering, 

the technical, organizational ,and financial domains, should be feasible. Hence, these variables constitute 

the generic variables that explain business model feasibility. Contextualization of these variables is done 

in the next sections .  

 

Figure 26 : Feasibility of the business model is impacted by the technical -, organizational - and financial 
complexity  

5.1.3.1  Technical Complexity  

Wv©zy ¥¤ ¢~ªz¨vª«¨z ¨z¬~z­ ¥¤ zy|z x¥£¦«ª~¤|A ª}¨zz £v~¤ y¨~¬z¨© {¥¨ ªzx}¤~xv¢ x¥£¦¢z®~ª¯ ­z¨z 

~yz¤ª~{~zyC V© y~©¦¢v¯zy ~¤ ivw¢z FNA ª}z |z¥|¨v¦}~xv¢ x¥¬z¨v|zA }zªz¨¥|z¤z~ª¯ ¥{ yz¬~xz© v¤y ©z¨¬~xz©A v¤y 

©ªv¤yv¨y© ~¤ ^¥i v¦¦¢~xvª~¥¤ ~£¦vxª ª}z ªzx}¤~xv¢ x¥£¦¢z®~ª¯C [¥¨ |z¥|¨v¦}~xv¢ x¥¬z¨v|zA z©¦zx~v¢¢¯ ª}z 

~¤x¨zv©~¤| ¥¬z¨}zvyA £v¤v|z£z¤ªA v¤y ¥¨x}z©ª¨vª~¥¤ ~©©«z©A ª¨v¤©¢vªz ~¤ ªzx}¤~xv¢ x¥£¦¢z®~ª~z©C 

hzx¥¤y¢¯A ª}z }zªz¨¥|z¤~x~ª¯ ¥{ yz¬~xz© v¤y ©z¨¬~xz© x¥£¦¢z®~{~z© zy|z ¨¥¢¢B¥«ª v© v¢¢¥­zy ¥¦z¨vª~¥¤© v¤y 

yvªv ¥¦z¨vª~¥¤ xv¤ ¬v¨¯A £v¡~¤| ~¤ªz|¨vª~¥¤ ¥{ ©¯©ªz£© }v¨yC av©ª¢¯A ­~ª}¥«ª ©ªv¤yv¨y©A ª}z¨z ~© ¤¥ £zv¤© 

ª¥ ~¤ªz|¨vªz ª}z }zªz¨¥|z¤¥«© yz¬~xz©A ~¤ ª«¨¤ z¬z¤ {«¨ª}z¨ x¥£¦¢z®~{¯~¤| ¨¥¢¢B¥«ªC i}z©z ~¤ªz¨vxª~¥¤© v¨z 

|¨v¦}~xv¢¢¯ y~©¦¢v¯zy ~¤ [~|«¨z GLC 

 
Table 19 : Contextual variables that explain the technical complexity  

kv¨~vw¢z h¥«¨xz Z®¦¢v¤vª~¥¤ 
\z¥|¨v¦}~xv¢ x¥¬z¨v|z ¤zzyzy =Wzx¡ zª v¢C GEFIP 

d¢v¤~¯v¤ zª v¢C GEFM> 
av¨|z¨  zy|z x¥£¦«ª~¤| ~¤{¨v©ª¨«xª«¨z©A ­~ª} £v¤¯ y~©ª¨~w«ªzy 
¤¥yz©A |z¤z¨v¢¢¯ }v¬z ª¥ x¥¦z ­~ª} z®¦¥¤z¤ª~v¢¢¯ ~¤x¨zv©~¤| 
¥¬z¨}zvyA £v¤v|z£z¤ª v¤y ¥¨x}z©ª¨vª~¥¤ ~©©«z©C h«w©z§«z¤ª¢¯A 
ª}z |z¥|¨v¦}~xv¢ x¥¬z¨v|zD©xv¢z ¥{ ~£¦¢z£z¤ªvª~¥¤ v{{zxª© ª}z 
ªzx}¤~xv¢ x¥£¦¢z®~ª¯ ~¤¬¥¢¬zy ­~ª} ¨¥¢¢~¤|B¥«ª v¤ zy|z v¨x}~ªzxª«¨zC  
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]zªz¨¥|z¤z~ª¯ ¥{ yz¬~xz© v¤y 
©z¬̈~xz© 

=V}£zy zª v¢C GEFLP 
h}~ zª v¢C GEFK> 

Y«z ª¥ ª}z }zªz¨¥|z¤z~ª¯ ¥{ ^¥i yz¬~xz©A v¢¢¥­zy ¥¦z¨vª~¥¤© v¤y 
yvªv ¨z¦¨z©z¤ªvª~¥¤ x¥«¢y ¬v¨¯C i}~© x¥«¢y ~¤ ª«¨¤ ~¤x¨zv©z ªzx}¤~xv¢ 
x¥£¦¢z®~ª¯C i}z }zªz¨¥|z¤z~ª¯ ¥{ yz¬~xz© v¤y ©z¨¬~xz© xv¤ ¬v¨¯ 
v£¥¤| y~{{z¨z¤ª ^¥i v¦¦¢~xvª~¥¤© v¤y ª}z¨z{¥¨z ª}z x¥£¦¢z®~ª¯ 
¨z¢vªzy ª¥ ª}vª v© ­z¢¢C  
 

hªv¤yv¨y© ~¤ ^¥i v¦¦¢~xvª~¥¤ =V}£zy zª v¢C GEFLP 
W¥«­£v¤ zª v¢C GEEM> 

^¤ ¥¨yz¨ ª¥ z¤vw¢z v ¦¨¥¦z¨¢¯ ­¥¨¡~¤| zy|z x¥£¦«ª~¤| 
~¤{¨v©ª¨«xª«¨zA ©zv£¢z©© ~¤ªz|¨vª~¥¤ ¥{ ª}z©z }zªz¨¥|z¤¥«© 
x¥£¦¥¤z¤ª© ~© v ¦¨z¨z§«~©~ªzC ^¤ ª«¨¤A ©ªv¤yv¨y© xv¤ ©}~z¢y ª}~© 
x¥£¦¢z®~ª¯ w¯ ©~£¦¢~{¯~¤| x¥££«¤~xvª~¥¤ wzª­zz¤ ¦¨¥¬~yz¨© v¤y 
¨z§«z©ª¥¨©C hªv¤yv¨y© z¤}v¤xz ª}z ¦¥ªz¤ª~v¢ ¥{ x¥¢¢vw¥¨vª~¥¤ v¤y 
~¤ªz¨¥¦z¨vw~¢~ª¯ wzª­zz¤ ©¯©ªz£©C i}z¨z{¥¨zA v ¢vx¡ ¥{ ©ªv¤yv¨y© 
x¥«¢y ©~|¤~{~xv¤ª¢¯ ~£¦vxª ª}z ªzx}¤~xv¢ x¥£¦¢z®~ª¯ {¥¨ ¨¥¢¢B¥«ª ¥{ v¤ 
zy|z ~¤{¨v©ª¨«xª«¨zC  
 

 

 

 
Figure 27 : Graphical representation of variables that explain  the technical complexity  

5.1.3.2  Organizational complexity  

c¥ ¢~ªz¨vª«¨z ¥¤ x¥¤ªz®ª«v¢ zy|z x¥£¦«ª~¤| ¬v¨~vw¢z© ª}vª ~¤{¢«z¤xz ª}z ¥¨|v¤~°vª~¥¤v¢ x¥£¦¢z®~ª¯ 

­v© v¬v~¢vw¢zC i}z¨z{¥¨zA |z¤z¨~x ¬v¨~vw¢z© {¨¥£ ª}z hid[ £¥yz¢ ­z¨z ª¨v¤©¢vªzy ª¥­v¨y© ª}z zy|z 

x¥£¦«ª~¤| y¥£v~¤C Wv©zy ¥¤ ª}z hid[ £¥yz¢A ª}z ¤«£wz¨ ¥{ z®ªz¨¤v¢ ¦v¨ª¤z¨© ª}vª v¨z ¤zzyzy ª¥ ¨¥¢¢B¥«ª 

ª}z zy|z x¥£¦«ª~¤| ~¤{¨v©ª¨«xª«¨z ~¤ ª}z {¥xv¢ ^¥i v¦¦¢~xvª~¥¤ v¨zvA v¤y ª}z ¦¨~¥¨ ^i z®¦z¨~z¤xz ~¤ ª}z 

£v¨¡zª ©z|£z¤ª }v¬z wzz¤ ~yz¤ª~{~zy ª¥ ~¤{¢«z¤xz ª}z ¥¨|v¤~°vª~¥¤v¢ x¥£¦¢z®~ª¯C V© ª}z ¨z¢z¬v¤xz ¥{ ª}z©z 

¬v¨~vw¢z© {¥¨ zy|z x¥£¦«ª~¤| }v© ¤¥ª wzz¤ ©ªvªzy ~¤ ¢~ªz¨vª«¨zA ª}z¯ ©}¥«¢y wz ¬v¢~yvªzyC V¢©¥A ~ª xv¤ wz 

z®¦zxªzy ª}vª ª}z yz{~¤~ª~¥¤© ¥{ ª}z©z ¬v¨~vw¢z© ¤zzy ª¥ wz ¨z{~¤zy v¤y ª}vª ¤z­ ¬v¨~vw¢z© ­~¢¢ wz {¥«¤y ~¤ 

ª}z ~¤ªz¨¬~z­©C ivw¢z GE ¦¨¥¬~yz© v £¥¨z z¢vw¥¨vªz z®¦¢v¤vª~¥¤ ¥{ ª}z©z ¬v¨~vw¢z© v¤y [~|«¨z GM 

|¨v¦}~xv¢¢¯ y~©¦¢v¯© ª}z~¨ ~¤ªz¨vxª~¥¤©C  

 
Table 20 : Contextual variables that exp lain the organizational complexity  

kv¨~vw¢z h¥«¨xz Z®¦¢v¤vª~¥¤ 
c«£wz¨ ¥{ Z®ªz¨¤v¢ ¦v¨ª¤z¨©  =W¥«­£v¤ zª v¢C 

GEEM> 
i}z ¥¨|v¤~°vª~¥¤v¢ x¥£¦¢z®~ª¯ £v¯ ~¤x¨zv©z wzxv«©z ¥{ ª}z ¤«£wz¨ 
¥{ ¨z¢vª~¥¤©}~¦© v ©z¨¬~xz ¦¨¥¬~yz¨ }v© ª¥ ©«©ªv~¤ ~¤ ¥¨yz¨ ª¥ ¨¥¢¢B¥«ª 
v¤ zy|z ~¤{¨v©ª¨«xª«¨zC ^{A ~¤ ¥¨yz¨ ª¥ ¨¥¢¢B¥«ª ¥{ v¤ zy|z 
~¤{¨v©ª¨«xª«¨z {¥¨ v xz¨ªv~¤ ^¥i v¦¦¢~xvª~¥¤A ª}z ©z¨¬~xz ¦¨¥¬~yz¨ }v© 
ª¥ ©«©ªv~¤ v }«|z ¤«£wz¨ ¥{ ¨z¢vª~¥¤©A ª}z ©ªv¡z}¥¢yz¨ £v¤v|z£z¤ª 
£~|}ª |zª y~{{~x«¢ªC d¤ ª}z ¥ª}z¨ }v¤yA ~{ ¥¤¢¯ v {z­ x¥¤¤zxª~¥¤© v¨z 
¤zzyzyA ª}z x¥£¦¢z®~ª¯ ~© ¥¤¢¯ £¥yz¨vªzC i}z¨z{¥¨zA ª}z ¤«£wz¨ ¥{ 
z®ªz¨¤v¢ ¦v¨ª¤z¨© £v¯ ~£¦vxª ª}z ¥¨|v¤~°vª~¥¤v¢ x¥£¦¢z®~ª¯A 
yz¦z¤y~¤| ¦z¨ ^¥i v¦¦¢~xvª~¥¤C  
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e¨~¥¨ ^i z®¦z¨~z¤xz ~¤ £v¨¡zª 
©z|£z¤ª 

=V¢©}v£v~¢v zª v¢C 
GEFHP W¥«­£v¤ zª v¢C 
GEEM> 

i}z ¦¨~¥¨ z®¦z¨~z¤xz ¥{ x«©ª¥£z¨© {¥¨ ª}z ^¥i v¦¦¢~xvª~¥¤ £v¯ 
v{{zxª ª}z ¥¨|v¤~°vª~¥¤v¢ x¥£¦¢z®~ª¯C ^{ ª}z x«©ª¥£z¨ =­}~x} yz¢~¬z¨© 
ª}z ^¥i ©z¨¬~xz> y¥z© ¤¥ª }v¬z ©«{{~x~z¤ª ¨z©¥«¨xz© v¤y xv¦vw~¢~ª~z©A 
­}~x}  xv¤ wzP ¡¤¥­¢zy|zA ¦z¥¦¢z v¤y ©¯©ªz£©A  ª}z ¨¥¢¢B¥«ª ¥{ v¤ 
zy|z ~¤{¨v©ª¨«xª«¨z £~|}ª |zª x¥£¦¢z® wzxv«©z ª}z©z ¨z©¥«¨xz© 
z~ª}z¨ }v¬z ª¥ wz vx§«~¨zy ¥¨ wz w«~¢ª {¨¥£ ©x¨vªx}C i}z¨z{¥¨zA ª}z 
¦¨~¥¨ ^i z®¦z¨~z¤xz ~¤ ª}z £v¨¡zª ©z|£z¤ª £v¯ ~£¦vxª ª}z 
¥¨|v¤~°vª~¥¤v¢ x¥£¦¢z®~ª¯C 
 

 

 
Figure 28 : Graphical representation of variables that explain the organizational complexity  

5.1.3.3  Financial complexity  

V¢©¥ {¥¨ ª}z {~¤v¤x~v¢ x¥£¦¢z®~ª¯A ¤¥ ¢~ªz¨vª«¨z ©¦zx~{~xv¢¢¯ ~¤y~xvªz© ­}~x} zy|z x¥£¦«ª~¤| ¬v¨~vw¢z© 

v¨z ¨z¢z¬v¤ªC i}z¨z{¥¨zA ª}z hid[ £¥yz¢A wv©~x {~¤v¤x~v¢ ª}z¥¨¯A v¤y ~¤{¥¨£v¢ ªv¢¡© ­z¨z «©zy ~¤ ¥¨yz¨ ª¥ 

y¨v{ª ~¤~ª~v¢ }¯¦¥ª}z©~© ¥¤ ª}~© wz}v¢{C i}~© v¢©¥ ~£¦¢~z© ª}vª ¬v¨~vw¢z© ¤zzy ª¥ wz ¬v¢~yvªzy ~¤ ª}z ~¤ªz¨¬~z­©C 

[«¨ª}z¨£¥¨zA ~ª ~© z®¦zxªzy ª}vª ~¤ªz¨¬~z­© ­~¢¢ yz¢~¬z¨ ¤z­ ~¤©~|}ª© ¥¤ {~¤v¤x~v¢ x¥£¦¢z®~ª¯C V© y~©¦¢v¯zy 

~¤ ivw¢z GFA v }~|}z¨ ¤zzyzy ~¤~ª~v¢ ~¤¬z©ª£z¤ª £v¡z© ¨¥¢¢B¥«ª {~¤v¤x~v¢¢¯ x¥£¦¢z®C i}~© ~© wzxv«©z }~|} 

~¤~ª~v¢ ~¤¬z©ª£z¤ª £v¡z© ~ª y~{{~x«¢ª ª¥ vx§«~¨z ª}z v£¥«¤ª ¥{ £¥¤z¯ ª}vª ~© ¤zzyzyC i}z ¤zzyzy ~¤~ª~v¢ 

~¤¬z©ª£z¤ª ~¤ ª«¨¤ ~© yz¦z¤yz¤ª ¥¤ ª}z |z¥|¨v¦}~xv¢ x¥¬z¨v|z ¥{ ª}z zy|z ~¤{¨v©ª¨«xª«¨z ­}~x} v¤ ^¥i 

v¦¦¢~xvª~¥¤ v¨zv ¨z§«~¨z©C ]¥­z¬z¨A ~{ ª}z ¤zª­¥¨¡ ¥{ x¥£¦v¤~z© ª}vª ¨¥¢¢B¥«ª ª}z ~¤{¨v©ª¨«xª«¨z xv¤ |zª 

vxxz©© ª¥ ¨z©¥«¨xz© ¥{ ª}z ^¥i ¦¨¥¬~yz¨©A ª}z {~¤v¤x~v¢ x¥£¦¢z®~ª¯ xv¤ wz yzx¨zv©zyA v© z®ªz¨¤v¢ £¥¤zªv¨¯ 

¨z©¥«¨xz© xv¤ wz vxxz©©zyC i}z v£¥«¤ª ¥{ ¨z©¥«¨xz© ª}vª xv¤ wz vxxz©©zy ~© }¥­z¬z¨ yz¦z¤yz¤ª ¥¤ ª}z 

¨z©¥«¨xz© ª}z©z ^¥i ¦v¨ª¤z¨© }v¬zC i}z©z ~¤ªz¨vxª~¥¤© v¨z |¨v¦}~xv¢¢¯ y~©¦¢v¯zy ~¤ [~|«¨z GNC 

 
Table 21 : Contextual variables that explain the financial complexity  

kv¨~vw¢z h¥«¨xz Z®¦¢v¤vª~¥¤ 
czzyzy ~¤~ª~v¢ ~¤¬z©ª£z¤ª =Yzbv¨°¥ GEFH> @ 

^¤{¥¨£v¢ ªv¢¡© 
V }~|}z¨ ~¤~ª~v¢ ~¤¬z©ª£z¤ª ~© ¨z¢vªzy ª¥ }~|}z¨ xv¦~ªv¢ x¥££~ª£z¤ª 
¥{ v x¥£¦v¤¯C i}z ¢v¨|z¨ ª}z ¢«£¦ ©«£ ¥{ £¥¤z¯ ¤zzyzy {¥¨ ª}z 
~¤~ª~v¢ ~¤¬z©ª£z¤ªA ª}z £¥¨z x¥£¦¢z® ~ª |zª© ª¥ v¨¨v¤|z ª}z {~¤v¤x~v¢ 
vxª~¬~ª~z© C i}z yz¦v¨ª£z¤ª ¨¥¢¢~¤|B¥«ª ª}z zy|z ~¤{¨v©ª¨«xª«¨z £v¯ 
¤¥ª |zª ©«{{~x~z¤ª {«¤y©A ¥¨ ª}z x¥£¦v¤¯ ~¤ |z¤z¨v¢ £v¯ ¤¥ª }v¬z 
z¤¥«|} {«¤y ª¥ x¥¬z¨ ª}z {«¢¢ ~¤~ª~v¢ ~¤¬z©ª£z¤ªC i}z¨z{¥¨zA ª}z 
¤zzyzy ~¤~ª~v¢ ~¤¬z©ª£z¤ª £v¯ ~£¦vxª ª}z {~¤v¤x~v¢ x¥£¦¢z®~ª¯C 
 

\z¥|¨v¦}~xv¢ x¥¬z¨v|z ¤zzyzy ^¤{¥¨£v¢ ªv¢¡© V w~||z¨ yz£v¤yzy |z¥|¨v¦}~xv¢ x¥¬z¨v|z ¢zvy© ª¥ v }~|}z¨ 
v£¥«¤ª ¥{ zy|z ¤¥yz© ª}vª ¤zzy ª¥ wz ~¤©ªv¢¢zy ¥¤ ¥¨yz¨ ª¥ ©«¦¦¥¨ª 
~ªC V w~||z¨ yz£v¤yzy |z¥|¨v¦}~xv¢ x¥¬z¨v|z ª}z¤ ¢zvy© ª¥ v }~|}z¨ 
~¤~ª~v¢ ~¤¬z©ª£z¤ªC 
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Vxxz©© ª¥ ¨z©¥«¨xz© =W¥«­£v¤ zª v¢C 
GEEM> @ ~¤{¥¨£v¢ ªv¢¡© 

^¤ ¦v¨ª¤z¨ ©z¢zxª~¥¤A ~ª ~© ~£¦¥¨ªv¤ª ª¥ x¥¤©~yz¨ ~{ ~ª ~© ¦¥©©~w¢z ª¥ 
|v~¤ vxxz©© ª¥ z®ªz¨¤v¢ ¨z©¥«¨xz©C V© y~{{z¨z¤ª ^¥i v¦¦¢~xvª~¥¤ 
x¥¤©~©ª© ¥{ y~{{z¨z¤ª zx¥©¯©ªz£ ¦¢v¯z¨A ª}z {~¤v¤x~v¢ ¨z©¥«¨xz© ª}vª 
xv¤ wz vxxz©©zy £v¯ y~{{z¨ x¥¤©~yz¨vw¢¯C X¥B~¤¬z©ª£z¤ª v¤y x¥B
¥­¤z̈©}~¦ {~¤v¤x~¤| ©ª¨«xª«¨z© v¨z ¦v¨ª ¥{ ª}z ¦¥ªz¤ª~v¢ {~¤v¤x~v¢ 
v¨¨v¤|z£z¤ª©C i}z©z v¨¨v¤|z£z¤ª© xv¤ }¥­z¬z¨ ¥¤¢¯ wz vªªv~¤zy 
~{ ª}z ^¥i v¦¦¢~xvª~¥¤Ċ© zx¥©¯©ªz£ ¦¢v¯z¨© }v¬z ©«{{~x~z¤ª ¨z©¥«¨xz©C 
i}z¨z{¥¨zA ª}z vxxz©© ª}vª ~© |v~¤zy ª}¨¥«|} ª}~© zx¥©¯©ªz£ £v¯ 
~£¦vxª ª}z {~¤v¤x~v¢ x¥£¦¢z®~ª¯C   
 

gz©¥«¨xz© ¥{ ^¥i ¦v¨ª¤z¨© =W¥«­£v¤ zª v¢C 
GEEM> @ ~¤{¥¨£v¢ ªv¢¡© 

^¤ ¥¨yz¨ ª¥ |zª vxxz©© ª¥ ¨z©¥«¨xz©A ª}z {~¨©ª ¦¨z¨z§«~©~ªz ~© ª}vª 
ª}z©z ¦v¨ª¤z¨© v¨z ~¤ ¦¥©©z©©~¥¤ ¥{ ©«{{~x~z¤ª {~¤v¤x~v¢ ¨z©¥«¨xz©C 
i}z¨z{¥¨zA ª}z ^¥i zx¥©¯©ªz£Ċ© ¦¢v¯z¨© v¤y ª}z~¨ x¥¨¨z©¦¥¤y~¤| 
¨z©¥«¨xz© £v¯ ~£¦vxª ª}z ¦¥ªz¤ª~v¢ vxxz©© ª¥ ¨z©¥«¨xz© {¥¨ v 
©z¨¬~xz ¦¨¥¬~yz¨C  
 

 

 
Figure 29 : Graphical representation of variables that explain  the financial complexity  
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5.2  i¥¥¢ FCE 
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5.3  X¥¤x¢«©~¥¤ 
i}z £¥©ª ©«~ªvw¢z ­v¯ ¥{ ©ª¨«xª«¨~¤| ª}z ª¥¥¢ ~© {¥«¤y ~¤ ª}z magb £¥yz¢A ­}z¨z ª}z ¬v¨~vw¢z©O ^¥i 

v¦¦¢~xvª~¥¤ x}v¨vxªz¨~©ª~x© =Z®¥|z¤¥«© «¤xz¨ªv~¤ª~z© ą m>A ª}z x}¥~xz ¥{ ªzx}¤¥¢¥|¯ v¨x}~ªzxª«¨z {¥¨ zy|z 

x¥£¦«ª~¤| =e¥¢~x¯ ¢z¬z¨ ą a>A ª}z x¥¤xz¦ª«v¢ £¥yz¢ ª}vª z®¦¢v~¤© ª}z ¨z¢vª~¥¤© wzª­zz¤ ª}z x}¥~xz ¥{ 

ªzx}¤¥¢¥|¯ v¤y ª}z ^¥i v¦¦¢~xvª~¥¤ x}v¨vxªz¨~©ª~x© =¨z¢vª~¥¤©}~¦© ~¤ ©¯©ªz£ ą g>A v¤y ª}z ¦¥ªz¤ª~v¢ ¥{ zy|z 

x¥£¦«ª~¤| {¥¨ ª}z ^¥i v¦¦¢~xvª~¥¤ «¤yz¨ v¤v¢¯©~© =bzv©«¨z ą b>A v¨z |¨¥«¦zy vxx¥¨y~¤| ª¥ ª}z magb 

©ª¨«xª«¨zC 

 

^ª ~© x¥¤x¢«yzy ª}vª v©©z©©~¤| ª}z w«©~¤z©© £¥yz¢ ¬~vw~¢~ª¯ v¤y {zv©~w~¢~ª¯ ¦¨¥¬~yz© «© ­~ª} v¤ v¤©­z¨ 

vw¥«ª ª}z w«©~¤z©© ¦¥ªz¤ª~v¢ ¥{ zy|z x¥£¦«ª~¤| {¥¨ v¤ ^¥i v¦¦¢~xvª~¥¤C W«©~¤z©© £¥yz¢ ¬~vw~¢~ª¯ ~© z®¦¢v~¤zy 

ª}¨¥«|} ª}z ©~® |z¤z¨~x ¬v¨~vw¢z©P ¦z¨xz~¬zy §«v¢~ª¯ ¥{ ©z¨¬~xzA ©­~ªx}~¤| x¥©ª©A x«©ª¥£z¨ wv©zD¨z¬z¤«z 

©¥«¨xzA ¨z¢vª~¬z x¥©ªA =^¥i v¦¦¢~xvª~¥¤> zx¥©¯©ªz£ }zv¢ª}A v¤y ={~¤v¤x~v¢> ¨~©¡C W«©~¤z©© £¥yz¢ {zv©~w~¢~ª¯ ~© 

yz¦z¤yz¤ª ¥¤ ª}z ª}¨zz |z¤z¨~x ¬v¨~vw¢z©P {~¤v¤x~v¢ x¥£¦¢z®~ª¯A ªzx}¤~xv¢ x¥£¦¢z®~ª¯A v¤y ¥¨|v¤~°vª~¥¤v¢ 

x¥£¦¢z®~ª¯C  

 

Wv©zy ¥¤ ¢~ªz¨vª«¨z ¨z¬~z­A x¥¤ªz®ª«v¢~°vª~¥¤ ¥{ ª}z©z ¤~¤z |z¤z¨~x ¬v¨~vw¢z© ª¥­v¨y© ª}z zy|z 

x¥£¦«ª~¤| y¥£v~¤ ªz¢¢© «© ª}vª ª}z¯ v¨z yz¦z¤yz¤ª ¥¤ GL z®¥|z¤¥«© «¤xz¨ªv~¤ª~z© =~CzC ^¥i v¦¦¢~xvª~¥¤ 

x}v¨vxªz¨~©ª~x©>C bv~¤ x¥¤x¢«©~¥¤© yz¨~¬zy {¨¥£ ª}~© x¥¤ªz®ª«v¢~°vª~¥¤ v¨zO 

W«©~¤z©© £¥yz¢ ¬~vw~¢~ª¯ 

¶ ez¨xz~¬zy §«v¢~ª¯ ¥{ ©z¨¬~xzO ~© yz¦z¤yz¤ª ¥¤ ©z¨¬~xz ¨z§«~¨z£z¤ª© ¥{ ª}z x«©ª¥£z¨A ©«x} v©P 

¢vªz¤x¯A ¨v­ v£¥«¤ª ¥{ yvªvA ¦¨~¬vx¯A ©zx«¨~ª¯A v£¥¤| ¥ª}z¨©C V¢©¥ ª}z vyy~ª~¥¤v¢ {«¤xª~¥¤v¢~ª~z© 

ª}vª ©z¨¬z¨¢z©© x¥£¦«ª~¤| xv¤ x¥¤ª¨~w«ªz ª¥ zy|z x¥£¦«ª~¤| ~¤{¢«z¤xz© ª}z ¦z¨xz~¬zy §«v¢~ª¯ ¥{ 

©z¨¬~xzC 

¶ h­~ªx}~¤| x¥©ªO e¥©©~w~¢~ª¯ ¥{ ©¯©ªz£ ~¤ªz|¨vª~¥¤ ­~ª} ¦¨z¬~¥«© ¥{{z¨~¤| v¤y zv©~¤z©© ¥{ ¦¢vª{¥¨£ 

¢¥­z¨ ª}z ©­~ªx}~¤| x¥©ª {¥¨ x«©ª¥£z¨©C 

¶ X«©ª¥£z¨ wv©zD¨z¬z¤«z ©¥«¨xzO i}z vªª¨vxª~¬z¤z©© ¥{ ª}z x«©ª¥£z¨ wv©z ~© v©©z©©zy w¯ ¢¥¥¡~¤| 

vª ª}z : ¥{ yvªv ª}vª ~© ¦¨¥xz©©zy ¥¤ ª}z x¢¥«y ¬©C ª}z zy|z =~CzC ª}~© yz©x¨~wz© ª}z v£¥«¤ª ¥{ yvªv 

ª}vª x¥¤©ª~ª«ªz© ª}z zy|z x¥£¦«ª~¤| £v¨¡zª>A ª}z £v®~£«£ {«ª«¨z ¦¥ªz¤ª~v¢ ¥{ ª}z ^¥i £v¨¡zªA 

v¤y ª}z x«¨¨z¤ª ~¤©ªv¢¢zy wv©z ¥{ ª}z ^¥i v¦¦¢~xvª~¥¤C  

¶ gz¢vª~¬z x¥©ªO i}z £v~¤ y¨~¬z¨ {¥¨ ª}z ¨z¢vª~¬z x¥©ª ¥{ v¤ zy|z ~¤{¨v©ª¨«xª«¨z ~© ª}z |z¥|¨v¦}~xv¢ 

x¥¬z¨v|z ª}vª ~© ¤zzyzyDª}z ©~°z ¥{ ª}z ª¥ªv¢ ~¤{¨v©ª¨«xª«¨zC  

¶ =^¥i v¦¦¢~xvª~¥¤> zx¥©¯©ªz£ }zv¢ª}O V¤ ~¤y~xvª~¥¤ vw¥«ª ª}z zx¥©¯©ªz£ }zv¢ª} ~© {¥¨£«¢vªzy w¯ 

v©©z©©~¤| ª}z y~¬z¨©~ª¯A ¦¨¥y«xª~¬~ª¯A v¤y ¨¥w«©ª¤z©©A ¥{ ª}z zx¥©¯©ªz£ ª}vª yz¢~¬z¨© ª}z ^¥i 

v¦¦¢~xvª~¥¤ «¤yz¨ v¤v¢¯©~©C 

¶ =[~¤v¤x~v¢> ¨~©¡O ̂© yz¦z¤yz¤ª ¥¤ ª}z ¤zzyzy ~¤~ª~v¢ ~¤¬z©ª£z¤ªA ª}z zx¥©¯©ªz£ ¨¥w«©ª¤z©© =~CzC }¥­ 

¢~¡z¢¯ v¨z x«©ª¥£z¨© ª¥ ¦v¯ wvx¡ ¯¥«¨ ~¤¬z©ª£z¤ª>A v¤y ª}z £vª«¨~ª¯ ¥{ ª}z ^¥i v¦¦¢~xvª~¥¤C 

W«©~¤z©© £¥yz¢ {zv©~w~¢~ª¯ 

¶ [~¤v¤x~v¢ x¥£¦¢z®~ª¯O i}z £v~¤ y¨~¬z¨ {¥¨ ª}~© ¬v¨~vw¢z ~© ª}z ¤zzyzy ~¤~ª~v¢ ~¤¬z©ª£z¤ª =~CzC }~|}z¨ 

~¤¬z©ª£z¤ª ~¤x¨zv©z© {~¤v¤x~v¢ x¥£¦¢z®~ª¯>C X¥£¦¢z®~ª¯ ~© ̈zy«xzy ~{ ©«{{~x~z¤ª vxxz©© ¥{ ¨z©¥«¨xz© 

{¨¥£ ^¥i ¦¨¥¬~yz¨© ~© ¦¥©©~w¢zC 

¶ izx}¤~xv¢ x¥£¦¢z®~ª¯O ̂ © £v~¤¢¯ yz¦z¤yz¤ª ¥¤ ª}z }zªz¨¥|z¤z~ª¯ ¥{ yz¬~xz© v¤y ©z¨¬~xz©C 

\z¤z¨v¢¢¯ vxxz¦ªzy ©ªv¤yv¨y© ~¤ ª}z ^¥i v¦¦¢~xvª~¥¤ £v¡z ¨¥¢¢B¥«ª ªzx}¤~xv¢¢¯ ¢z©© x¥£¦¢z®C 

¶ d¨|v¤~°vª~¥¤v¢ x¥£¦¢z®~ª¯O i}z ¤«£wz¨ ¥{ z®ªz¨¤v¢ ¦v¨ª¤z¨© ~¤x¨zv©z© ¥¨|v¤~°vª~¥¤v¢ x¥£¦¢z®~ª¯C 

V¢©¥ v ¢vx¡ ¥{ ^i z®¦z¨~z¤xz {¨¥£ ^¥i ¦¨¥¬~yz¨© £v¡z© ¨¥¢¢B¥«ª ¥¨|v¤~°vª~¥¤v¢¢¯ x¥£¦¢z®C  

 

i¥|zª}z¨A ª}z ¬v¨~vw¢z© ~yz¤ª~{~zy ~¤ ª}~© x}v¦ªz¨ x¥¤©ª~ª«ªz v¤ ~¤~ª~v¢ }¯¦¥ª}z©~© vw¥«ª v ª¥¥¢ ª}vª 

v©©z©©z© ª}z ¦¥ªz¤ª~v¢ ¥{ zy|z x¥£¦«ª~¤| {¥¨ ^¥i v¦¦¢~xvª~¥¤©C  
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6 ^¤ªz¨¬~z­ ¦¨¥ª¥x¥¢ 
V{ªz¨ }v¬~¤| yz¨~¬zy ª}z {~¨©ª ¬z¨©~¥¤ ¥{ ª}z ª¥¥¢ {¨¥£ ¢~ªz¨vª«¨z v¤y ~¤{¥¨£v¢ ªv¢¡©A ª}z ¤z®ª ©ªz¦ ~© 

ª¥ ¬v¢~yvªz ª}z ¬v¨~vw¢z©A ªz©ª ~ª© x¥£¦¨z}z¤©~¬z¤z©©A v¤y yzªz¨£~¤z £~©©~¤| {vxª¥¨©C i}z¤A v{ªz¨ ¨z{~¤~¤| 

ª}z ª¥¥¢ wv©zy ¥¤ ~¤ªz¨¬~z­zz©Ċ ~¤¦«ª ~¤ X}v¦ªz¨ LA ª}z ª¥¥¢ ~© yz£¥¤©ª¨vªzy ¥¤ v xv©z ~¤ X}v¦ªz¨ MC i}~© 

X}v¦ªz¨ yz©x¨~wz© ª}z ¦¨¥ª¥x¥¢ ­}~x} v¢¢¥­© {¥¨ ¨~|¥¨¥«© ¬v¢~yvª~¥¤ v¤y yz£¥¤©ª¨vª~¥¤ ¥{ ª}z yz©~|¤zy 

ª¥¥¢C hzxª~¥¤© v¨z y~¬~yzy ~¤ª¥ v yz©x¨~¦ª~¥¤ ¥{ ª}z ~¤ªz¨¬~z­ ¦¨¥ª¥x¥¢ =KCF>A v yz©x¨~¦ª~¥¤ ¥{ ª}z ~¤ªz¨¬~z­zz 

©z¢zxª~¥¤ =KCG>A v¤y v¤ z®¦¢v¤vª~¥¤ vw¥«ª ª}z x}¥©z¤ £zª}¥y {¥¨ yzªz¨£~¤~¤| ª}z ¨z¢vª~¬z ~£¦¥¨ªv¤xz ¥{ 

ª}z |z¤z¨~x ¬v¨~vw¢z© =KCH>C  

6.1  ^¤ªz¨¬~z­ ¦¨¥ª¥x¥¢ 
]v¬~¤| y¨v{ªzy v¤ ~¤~ª~v¢ £¥yz¢ ~¤ X}v¦ªz¨ JA ª}z ~¤ªz¨¬~z­© v¨z ªv¨|zªzy vª {«¢{~¢¢~¤| {¥«¨ ¥w zxª~¬z©O 

[~¨©ªA ª}z ~yz¤ª~{~zy {vxª¥¨© ©}¥«¢y wz ¬v¢~yvªzy ¥¤ ª}z~¨ ¨z¢z¬v¤xz v¤y v¦¦¢~xvw~¢~ª¯C hzx¥¤yA ª}z ~¤ªz¨¬~z­© 

©}¥«¢y }z¢¦ ~¤ ~yz¤ª~{¯~¤| ¤z­ {vxª¥¨© ª}vª }v¬z ¤¥ª wzz¤ ~¤x¢«yzy y«¨~¤| ª}z {~¨©ª y¨v{ª ¥{ ª}z x¥¤xz¦ª«v¢ 

£¥yz¢C i}~¨yA ª}z ~¤ªz¨¬~z­© ©}¥«¢y ªz©ª ª}z x¥£¦¨z}z¤©~¬z¤z©© ¥{ ª}z |z¤z¨~x {vxª¥¨© ¥{ ª}z ª¥¥¢ v¤y 

yz¢~¬z¨ ~¤¦«ª {¥¨ ¨v¤¡~¤| ª}z~¨ ¨z¢vª~¬z ~£¦¥¨ªv¤xzC d¤¢¯ ª}z |z¤z¨~x {vxª¥¨© ­~¢¢ wz ¨v¤¡zy ¥¤ ª}z~¨ ¨z¢vª~¬z 

~£¦¥¨ªv¤xzA v© ~ª ~© z®¦zxªzy ª}vª ª}z x¥¢¢zxª~¥¤ ¥{ ª}z£ ©«{{~xz© ~¤ v¤©­z¨~¤| ª}z £v~¤ §«z©ª~¥¤C i}z 

x¥¤ªz®ª«v¢ {vxª¥¨© ­~¢¢ ¤¥ª wz ¨v¤¡zyA v© ~ª xv¤¤¥ª wz z®¦zxªzy ª}vª ª}z©z v¨z x¥£¦¨z}z¤©~¬z wv©zy ¥¤ ª}z 

{~¨©ª yz©~|¤ ¦}v©zC av©ª¢¯A ª}z ~¤ªz¨¬~z­© ©}¥«¢y v¢¢¥­ {¥¨ ~¤¦«ª ¥¤ }¥­ ª}z {vxª¥¨© ~¤ªz¨vxª ª¥ ª}z ^¥i 

x}¥©z¤ ^¥i v¦¦¢~xvª~¥¤ =©zz ©zxª~¥¤ MCF {¥¨ v £¥¨z z¢vw¥¨vªz z®¦¢v¤vª~¥¤ vw¥«ª ª}~©>C Z£¦}v©~© ~© }¥­z¬z¨ 

¦¢vxzy ¥¤ ¨z{~¤~¤| ª}z ª¥¥¢ =wv©zy ¥¤ ~¤ªz¨¬~z­zz© ~¤¦«ª> v© ª}~© ~© z®¦zxªzy ª¥ ¦¨¥¬~yz ª}z w~||z©ª 

x¥¤ª¨~w«ª~¥¤ {¥¨ ~¤ ª}~© ©ªv|z ¥{ ¨z©zv¨x}C  

 

^¤ ¥¨yz¨ ª¥ {«¢{~¢¢ ª}z©z {¥«¨ ¥w zxª~¬z©A ¥¤z ¨¥«¤y ¥{ ©z£~B©ª¨«xª«¨zy ~¤ªz¨¬~z­© ­v© x¥¤y«xªzyC i}~© 

£zv¤© yvªv {¥¨ ª}z ©zx¥¤y yz©~|¤ ~ªz¨vª~¥¤ v¤y {¥¨ ª}z yz£¥¤©ª¨vª~¥¤ ¦}v©z v¨z x¥¢¢zxªzy ~¤ ¥¤z ¨¥«¤y ¥{ 

~¤ªz¨¬~z­©C V© ª}z ¥«ª©zª vw¥«ª ­}vª ~¤{¥¨£vª~¥¤ ¤zzy© ª¥ wz vx§«~¨zy ª}¨¥«|} ª}z ~¤ªz¨¬~z­ ~© ¡¤¥­¤A v 

©z£~B©ª¨«xª«¨zy £zª}¥y z¤©«¨z© ª}vª v¢¢ ¨z¢z¬v¤ª ¥w zxª~¬z© v¨z x¥¬z¨zyC d¤ ª}z ¥ª}z¨ }v¤yA ª}~© £zª}¥y 

v¢¢¥­© ª¥ vy «©ª §«z©ª~¥¤© yz¦z¤y~¤| ¥¤ ª}z z®¦z¨~z¤xz v¤y ¡¤¥­¢zy|z ¥{ ~¤ªz¨¬~z­zz©C Wv©zy ¥¤ ª}z 

~¤ªz¨¬~z­zz©Ċ ~¤¦«ªA ª}z ¨z©zv¨x}z¨ £v¯ v©¡ ¥ª}z¨ ¨z¢z¬v¤ª §«z©ª~¥¤© ª}vª v¨z ¤¥ª y~¨zxª¢¯ ©ªvªzy ~¤ ª}z 

~¤ªz¨¬~z­ ¦¨¥ª¥x¥¢C i}z ©z£~B©ª¨«xª«¨zy ~¤ªz¨¬~z­ v¢¢¥­© {¥¨ ¨z{~¤z£z¤ª ¥{ ª}z ~¤ªz¨¬~z­ ¦¨¥xz©© y«¨~¤| 

ª}z z¤ª~¨z ~¤ªz¨¬~z­~¤| ¦}v©zC Z©¦zx~v¢¢¯ ~¤ ª}z z®¦¢¥¨vª~¬z ¦v¨ªA ­}z¨z ª}z ~¤ªz¨¬~z­zz ~© v©¡zy ª¥ ~¤y~xvªz 

¥ª}z¨ ¨z¢z¬v¤ª {vxª¥¨©A ª}z ¦¨¥xz©© ©}¥«¢y wz ¥¦z¤ ~¤ ¥¨yz¨ ª¥ v¢¢¥­ ª}z ¨~x}z©ª ¨v¤|z ¥{ ~¤¦«ªC   

 

V ¬~©«v¢ v~y ¥{ ª}z ª¥¥¢ ­v© «©zy y«¨~¤| ª}z ~¤ªz¨¬~z­~¤| ¦¨¥xz©© ~¤ ¥¨yz¨ ª¥ z¤©«¨z ¨~|¥¨¥«© 

y~©x«©©~¥¤C V© ª}z ¨z©zv¨x}z¨ ~© v­v¨z ª}vª ª}z {«¢¢ x¥¤xz¦ª«v¢ £¥yz¢ ¥¬z¨¢¥vy© ª}z ~¤ªz¨¬~z­zz ­~ª} 

~¤{¥¨£vª~¥¤A ª}z ª¥¥¢ ­v© ̈ z©ª¨«xª«¨zy {¥¨ ª}z ~¤ªz¨¬~z­C V© xv¤ wz ©zz¤ ~¤ v¦¦z¤y~® VCGA ª}z x¥¤xz¦ª«v¢ 

£¥yz¢ ­v© {~¨©ª y~¬~yzy ~¤ª¥ ª­¥ ¦v¨ª©P ª}z ¨z©zv¨x} £¥yz¢ =­}~x} ~© ¨z¢z¬v¤ª {¥¨ ª}z ~¤ªz¨¬~z­>A v¤y ª}z  

|z¤z̈~x ¦v¨ª =­}~x} ~© ¨z¢z¬v¤ª ª¥ yz¨~¬z ª¥ ª}z {~¤v¢ ¥«ªx¥£zA w«ª y¥z© ¤¥ª }v¬z ª¥ wz ~¤ªz¨¬~z­zy>C i}z 

¨z©zv¨x} £¥yz¢ ~© ª}z¤ y~¬~yzy ~¤ª¥ FE w¥®z©C i}z {~¨©ª N w¥®z© ¨z¦¨z©z¤ª }¥­ ª}z x¥¤ªz®ª«v¢ ¬v¨~vw¢z©A 

¨z¢z¬v¤ª {¥¨ zy|z x¥£¦«ª~¤|A ~£¦vxª ª}z |z¤z¨~x {vxª¥¨©C i}z©z N w¥®z© v¨z «©zy ~¤ ¥¨yz¨ ª¥ {«¢{~¢¢ ~¤ªz¨¬~z­ 

¥w zxª~¬z© FA G v¤y HA ­}~x} v~£ ª¥ ¬v¢~yvªz ª}z ¨z¢z¬v¤xz ¥{ ª}z x¥¤ªz®ª«v¢ {vxª¥¨©A ~yz¤ª~{¯ ¤z­ x¥¤ªz®ª«v¢ 

{vxª¥¨© ª}vª v¨z ¤¥ª y¨v{ªzy ~¤ ª}z ~¤~ª~v¢ yz©~|¤A v¤y yz©x¨~wz }¥­ ª}z©z {vxª¥¨© v¦¦¢¯ ª¥ ª}z x}¥©z¤ «©zB

xv©zC  i}z FEª} w¥® x¥¤ªv~¤© v ¢~©ª ¥{ ª}z ¤~¤z |z¤z¨~x {vxª¥¨© v¤y ~© «©zy ª¥ {«¢{~¢¢ ª}z ª}~¨y ~¤ªz¨¬~z­ 

¥w zxª~¬zA ­}~x} ~© ª¥ ªz©ª ª}z x¥£¦¨z}z¤©~¬z¤z©© ¥{ ª}z©z {vxª¥¨© v¤y ¨v¤¡ ª}z~¨ ¨z¢vª~¬z ~£¦¥¨ªv¤xzC 

Y«¨~¤| ª}z ~¤ªz¨¬~z­ ¦¨¥xz©©A ª}z FE w¥®z© v¨z ª~x¡zyB¥{{ ¥¤zBwB̄¥¤z ={¨¥£ F ª¥ FE>C  

 

i}z ~¤ªz¨¬~z­ ¦¨¥ª¥x¥¢ ~¤x¢«yz© ©~® z¢z£z¤ª©O 

1.  Z®¦¢v¤vª~¥¤ ¥{ ª}z ª¥¥¢ ¦«¨¦¥©zA «©z v¤y z¤¬~¨¥¤£z¤ª =ª}¨¥«|}¥«ª ª}z ­}¥¢z ~¤ªz¨¬~z­>O Wz{¥¨z 

v©¡~¤| x¥¤x¨zªz §«z©ª~¥¤© ª¥ ª}z ~¤ªz¨¬~z­zzA ª}z ª¥¥¢Ċ© ¦«¨¦¥©zA «©z v¤y z¤¬~¨¥¤£z¤ª v¨z 

z¢vw¥¨vªzy v¤y ª}z ~¤ªz¨¬~z­zz ~© v©¡zy ~{ ª}z¨z v¨z v¤¯ «¤x¢v¨~ª~z© ¨z|v¨y~¤| ª}z ª¥¥¢C 

[«¨ª}z¨£¥¨zA {¥¨ zvx} ¬v¨~vw¢z ª}vª ~© ~¤x¢«yzy ~¤ ª}z ª¥¥¢A v ©}¥¨ª z®¦¢v¤vª~¥¤ ~© ¦¨¥¬~yzyC i}~© 

©ªz¦ ~© v~£zy vª ¨zy«x~¤| ~¤x¥¤©~©ªz¤x~z© y«z ª¥ £~©«¤yz¨©ªv¤y~¤|©C   
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2.  kv¢~yvª~¥¤ ¥{ ~yz¤ª~{~zy x¥¤©ª¨«xª© =w¥® FBN>O i}~© ©ªz¦ ~© yzy~xvªzy ª¥­v¨y© ¬v¢~yvª~¤| ~{ v¢¢ 

¬v¨~vw¢z© ª}vª }v¬z wzz¤ ~yz¤ª~{~zy ~¤ ª}z yz©~|¤ ¦}v©zA v¨z ¥{ ¨z¢z¬v¤xz {¥¨ yzªz¨£~¤~¤| ª}z 

¦¥ªz¤ª~v¢ ¥{ zy|z x¥£¦«ª~¤| {¥¨ ^¥i v¦¦¢~xvª~¥¤©C i}~© ©ªz¦ }z¢¦© |zª v wzªªz¨ «¤yz¨©ªv¤y~¤| vw¥«ª 

}¥­ ~¤y«©ª¨¯ ¦¨vxª~ª~¥¤z¨© ¦z¨xz~¬z ª}z ¨z¢z¬v¤xz ª}z©z {vxª¥¨© v¤y ª¥ ¨z£¥¬z ~¨¨z¢z¬v¤ª {vxª¥¨©C  

Á f«z©ª~¥¤O Y¥ ¯¥« ª}~¤¡ ^¥i ©¦zx~{~xvª~¥¤ ¬v¨~vw¢z m =x¥¤ªz®ª«v¢ {vxª¥¨> x¥«¢y }v¬z 

~£¦vxª ¥¤ {vxª¥¨ n =|z¤z¨~x {vxª¥¨> {¥¨ zy|z x¥£¦«ª~¤| ~¤ |z¤z¨v¢T 

Á j©zy ~¤O X}v¦ªz¨ LB hzx¥¤y yz©~|¤ ~ªz¨vª~¥¤ 

3.  Y~©x«©©~¥¤ ¥¤ ¥ª}z¨ ¬v¨~vw¢z© ª}vª £~|}ª wz ¥{ ¨z¢z¬v¤xz =w¥® FBN>O i}~© ©ªz¦ v¢¢¥­© ¤z­ ~¤¦«ª 

{¥¨ ª}z ª¥¥¢C V© ª}~© ~© ª}z {~¨©ª £¥yz¢ ~¤ ª}~© ¨z©zv¨x} y~¨zxª~¥¤ {¥¨ zy|z x¥£¦«ª~¤|A ~ª xv¤¤¥ª wz 

z®¦zxªzy ~ª ~© x¥£¦¨z}z¤©~¬z wv©zy ¥¤ ª}z ~¤~ª~v¢ yz©~|¤ ¦}v©zC i}z¨z{¥¨zA ª}~© ©ªz¦ ­~¢¢ w¥ª} |~¬z 

}~¤ª© w¥«ª vw¥«ª ª}z x¥£¦¨z}z¤©~¬z¤z©© ¥{ ª}z yz©~|¤zy £¥yz¢ v¤y v¢¢¥­ {¥¨ ~¤¦«ª ¥{ ¤z­ 

¬v¨~vw¢z©C ¤̂ªz¨¬~z­zz©Ċ ~¤¦«ª ~¤ ª}~© ©ªz¦ =x¥£w~¤zy ­~ª} ©ªz¦ G> ~© «©zy ª¥ y¨v{ª v ©zx¥¤y ¬z¨©~¥¤ 

¥{ ª}z x¥¤xz¦ª«v¢ £¥yz¢C  

Á f«z©ª~¥¤O V¨z ª}z¨z £~©©~¤| ¬v¨~vw¢z© ~¤ ª}~© ¦v¨ª ¥{ ª}z ª¥¥¢A v¤y ~{ ©¥A ­}~x} 

¥¤z©T 

Á j©zy ~¤O X}v¦ªz¨ L ą hzx¥¤y yz©~|¤ ~ªz¨vª~¥¤ 

4.  V¦¦¢~xvª~¥¤ ¥{ ª}z ª¥¥¢ ª¥ ^¥i «©zBxv©z =w¥® FBN>O V{ªz¨ ¬v¢~yvª~¤| ª}z |z¤z¨v¢ ¨z¢z¬v¤xz ¥{ ª}z 

{vxª¥¨©A ~ªĊ© ~¤ªz¨vxª~¥¤ ­~ª} ª}z x}¥©z¤ ^¥i v¦¦¢~xvª~¥¤ ~© v©¡zyC c¥ªz ª}vª ª}~© ¦v¨ª ­~¢¢ ¥¤¢¯ wz 

x¥¤y«xªzy ­~ª} ~¤ªz¨¬~z­zz© ­}~x} }v¬z ~¤Byz¦ª} ¡¤¥­¢zy|z vw¥«ª ª}z x}¥©z¤ ^¥i v¦¦¢~xvª~¥¤C V¤ 

z®¦¢v¤vª~¥¤ ¥{ ª}z x}¥©z¤ ^¥i v¦¦¢~xvª~¥¤ xv¤ wz {¥«¤y ~¤ ©zxª~¥¤ MCFC    

Á f«z©ª~¥¤O ]¥­ y¥ ¯¥« ª}~¤¡ ª}vª ^¥i ©¦zx~{~xvª~¥¤ ¬v¨~vw¢z m =x¥¤ªz®ª«v¢ {vxª¥¨> 

~¤ªz¨vxª© ­~ª} {vxª¥¨ n =|z¤z¨~x {vxª¥¨> ¥{ zy|z x¥£¦«ª~¤| {¥¨ ª}z x}¥©z¤ ^¥i 

v¦¦¢~xvª~¥¤T 

Á j©zy ~¤O X}v¦ªz¨ M B Yz£¥¤©ª¨vª~¥¤ 

5.  gz¢vª~¬z ¨v¤¡~¤| ¥{ ~¤¦«ª ¬v¨~vw¢z© =w¥® FE>O i}~© ©ªz¦ ~¤¬¥¢¬z© x}zx¡~¤| ª}z x¥£¦¨z}z¤©~¬z¤z©© 

¥{{B v¤y ¨v¤¡~¤| ª}z |z¤z¨~x =N> {vxª¥¨© w¯ £zv¤© ¥{ v £«¢ª~Bx¨~ªz¨~v yzx~©~¥¤B£v¡~¤| £zª}¥yA 

­}~x} ~© {«¨ª}z¨ z®¦¢v~¤zy ~¤ ©zxª~¥¤ KCHC   

Á f«z©ª~¥¤ £zª}¥y yz¦z¤y© ¥¤ ª}z x}¥©z¤ £«¢ª~Bx¨~ªz¨~v yzx~©~¥¤B£v¡~¤| £zª}¥yA 

©zz ©zxª~¥¤ KCH {¥¨ ª}z ¨v¤|z ¥{ §«z©ª~¥¤© ª}vª ©}¥«¢y wz v©¡zyC  

Á j©zy ~¤O X}v¦ªz¨ L ą hzx¥¤y yz©~|¤ ~ªz¨vª~¥¤ 

6.  V ©­~{ª ¨zxv¦ v¤y x¥¤x¢«©~¥¤ ~¤ ¥¨yz¨ ª¥ x¥¤{~¨£ ª}z ~¤ªz¨¦¨zªvª~¥¤© =ª}¨¥«|}¥«ª ª}z ­}¥¢z 

~¤ªz¨¬~z­>O ̂¤ ¥¨yz¨ ª¥ £~¤~£~°z w~v© y«z ª¥ £~©«¤yz¨©ªv¤y~¤|© ¥{ z~ª}z¨ ª}z ~¤ªz¨¬~z­zz ¥¨ ª}z 

~¤ªz¨¬~z­z¨A ~¤ªz¨¦¨zªvª~¥¤© v¤y v¨z ¨zxv¦¦zyC  

 
As the interview intents to cover a large range of topics and questions, the duration of the 

interviews was  1.5 hours. This suffice s in fulfilling the four objectives while not asking an exceptionally 

high investment of time by the respond ents. During the interviews, the main focus is to refine the tool  

(i.e. the first three interview objectives). Therefore, in case of time constraints, the fourth interview 

objective is touched upon in lesser detail. Lastly, all interviews are recorded, tra nscribed and attached in 

the thesis report (see appendix A.7)  in order to ensure trackability, repeatability and add rigor to the 

research (Sekaran and Bougie 2010) . Note that the 5 th element of the interview protocol  (fulfilling the 

third interview objective)  is not  transcribed as this encompasses a quantitative assessment and/or yes -

no answers. It is not  relevant to transcribe  such quantitative assessments , as it does not leave roo m for 

different interpretations.  

6.2  ^¤ªz¨¬~z­zz ©z¢zxª~¥¤ 
V© zy|z x¥£¦«ª~¤| ~© v ¨z¢vª~¬z¢¯ ¤z­ ¦v¨vy~|£ v¤y ¨z©zv¨x} ~¤ ~ª© v¦¦¢~xvª~¥¤ v¨zv© ~© ©ª~¢¢ ~¤ ~ª© 

~¤{v¤x¯A ª}z¨z ~© ¥¤¢¯ v ¢~£~ªzy |¨¥«¦ ¥{ ¦z¥¦¢z ª}vª xv¤ ©«¦¦¢¯ ª}z ¨z§«~¨zy ~¤{¥¨£vª~¥¤C i}z¨z{¥¨zA ª}¥«|} 

¨z©ª¨~xªzy ~¤ |z¤z¨v¢~°vw~¢~ª¯A  «y|£z¤ª ©v£¦¢~¤| ~© ª}z £¥©ª ©«~ªvw¢z ©v£¦¢~¤| yz©~|¤C _«y|£z¤ª ©v£¦¢~¤| 

¨z{z¨© ª¥ ª}z ¦¨¥xz©© ­}z¨z ©«w zxª© v¨z ©z¢zxªzy wv©zy ¥¤ ª}z wv©~© ¥{ ª}z~¨ z®¦z¨ª~©z ~¤ ª}z ©«w zxª «¤yz¨ 

~¤¬z©ª~|vª~¥¤C [¥¨ v¤ ~¤y«©ª¨¯ z®¦z¨ª ª¥ wz ©«~ªvw¢zA ª}z ¦¨z¨z§«~©~ªz ~© ª}vª }z ©}¥«¢y vª ¢zv©ª }v¬z 

x¥¤y«xªzy ¥¤z x¥¤x¨zªz w«©~¤z©© ¦¨¥ zxª ¥¤ zy|z x¥£¦«ª~¤| ~¤ ª}z ^¥i y¥£v~¤C ^¤ ª}z  «y|£z¤ª ©v£¦¢~¤| 

¦¨¥xz©©A ª}z ¨z¢z¬v¤ª ªv¨|zª |¨¥«¦© v¤y x¥¨¨z©¦¥¤y~¤| z®¦z¨ª© ~¤ ª}z~¨ ¨z©¦zxª~¬z v¨zv ©}¥«¢y {~¨©ª wz 
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~yz¤ª~{~zyC V© ©zx¥¤y ©ªz¦A ª}z ¨z©zv¨x}z¨ yzªz¨£~¤z© ­}~x} ©«w©zª ¥{ ª}~© |¨¥«¦ ~© v¬v~¢vw¢z {¥¨ 

~¤ªz¨¬~z­~¤|C ^ª ~© ~£¦¥¨ªv¤ª ª}vª ª}z ©z¢zxªzy ~¤ªz¨¬~z­zz© ¨z{¢zxª ª}z y~¬z¨©~ª¯ ¥{ ª}z z¤ª~¨z ¦¥¦«¢vª~¥¤ 

=hz¡v¨v¤ v¤y W¥«|~z GEFE>C ^¤ ¥¨yz¨ ª¥ £zzª ª}z©z ¨z§«~¨z£z¤ª©A ª}z y~¬z¨©~ª¯ ¥{ ¦¢v¯z¨© ª}vª v¨z ~¤¬¥¢¬zy 

~¤ ª}z zy|z x¥£¦«ª~¤| zx¥©¯©ªz£ ©}¥«¢y wz ~¤ªz¨¬~z­zyC Z©¦zx~v¢¢¯ ª}z ¦¢v¯z¨© ª}vª v¨z y~¨zxª¢¯ ¨z¢vªzy ª¥ 

¦¨¥¬~y~¤| ¥¨ «©~¤| ª}z zy|z ~¤{¨v©ª¨«xª«¨z ©}¥«¢y wz ~¤ªz¨¬~z­zyC ^¤ [~|«¨z HEA ª}z©z ¦¢v¯z¨© v¨z £v¨¡zy 

­~ª} v ¢~|}ª |¨v¯ x¥¢¥¨C av©ª¢¯A ~¤ ¥¨yz¨ ª¥ z¤¨~x} ª}z ~¤¦«ª ¥{ ¤z­ ¬v¨~vw¢z© ª}vª v¨z ¤¥ª ~¤x¢«yzy ~¤ ª}z 

~¤~ª~v¢ x¥¤xz¦ª«v¢ £¥yz¢ =~¤ªz¨¬~z­ ¥w zxª~¬z G>A ¦z¥¦¢z ­~ª} y~{{z¨z¤ª ¦¨¥{z©©~¥¤v¢ ¦¥©~ª~¥¤© v¤y ¦¥©~ª~¥¤© 

­~ª}~¤ ª}z ¨z©¦zxª~¬z {~¨£© ©}¥«¢y wz ~¤ªz¨¬~z­zyC  

 

 
Figure 30 : Company ty pes that should be interviewed  

Table 22  displays an overview of the types of companies that have been interviewed and the 

professional roles that interviewees had (this is deriv ed from Table 33  in appendix A.7). Some of the 

~¤ªz¨¬~z­zzĊ© x¥£¦v¤~z© ©z¨¬z ª­¥ ¨¥¢z© ~¤ ª}z zy|z zx¥©¯©ªz£ =zC|C wz~¤| w¥ª} ¤zª­¥¨¡ z§«~¦£z¤ª 

provider and network provider). These companies have been counted  as interviewed company type for 

both roles. Table 22  displays that the company types that were marked light gray in Figure 30 , have all 

been interviewed  two or more times . Based on that , we conclude that the diversity of ecosystem players 

is sufficiently covered. The table also displays that the interviewed experts mostly hold different positions 

within the company.  This confirms that the second sampling criteria (i.e. divers ity of respondents within 

the firm) is met as well.    

 

Table 22 : Interviewed company types and professional roles of respondents  

^¤ªz¨¬~z­zy x¥£¦v¤¯ ª¯¦z© V£¥«¤ª ^¤ªz¨¬~z­zy ¦¨¥{z©©~¥¤v¢ ¨¥¢z© V£¥«¤ª X¥«¤ª¨¯ V£¥«¤ª 

czª­¥¨¡ ¦¨¥¬~yz¨  H e¨~¤x~¦v¢ ¨z©zv¨x}z¨ F czª}z¨¢v¤y© J 

czª­¥¨¡ z§«~¦£z¤ª ¦¨¥¬~yz¨ G Y~¨zxª¥¨ F \z¨£v¤¯ H 

=̂ ¥i> v¦¦¢~xvª~¥¤ ¦¨¥¬~yz¨ H W«©~¤z©© yz¬z¢¥¦£z¤ª £v¤v|z¨ F e¥¢v¤y F 

X¥¤©«¢ªv¤ª H hz¤~¥¨ £v¤v|z¨ G V£z¨~xv F 

Zy|z v¤y X¢¥«y ¦¢vª{¥¨£ ¦¨¥¬~yz¨ I Zx¥©¯©ªz£ £v¤v|z ̈ F ^¤y~v F 

  bv¤v|z¨ G   

  e¨¥y«xª £v¤v|z¨ F   

  ev¨ª¤z¨ yz¬z¢¥¦£z¤ª £v¤v|z¨ F   

  ev¨ª¤z¨ ªzx}¤~xv¢ ©ª¨vªz|~©ª F   

 

gz©¦¥¤yz¤ª© {¥¨ ª}z ~¤ªz¨¬~z­© ­z¨z x¥¤ªvxªzy ª}¨¥«|} zB£v~¢ ¥¨ a~¤¡zy^¤C i}z x¥¤ªvxª© ­z¨z 

¨zx¨«~ªzy ª}¨¥«|} ª}z ¨z©zv¨x}z¨Ċ© ¥­¤ ¤zª­¥¨¡A ZnĊ© ¤zª­¥¨¡A v¤y {¨¥£ ª}z {~¨©ª ©«¦z¨¬~©¥¨Ċ© =ij Yz¢{ª> 

¤zª­¥¨¡C ^¤ ª}z ¨zx¨«~ª~¤| ¦¨¥xz©©A v HE £~¤«ªz© xv¢¢ ­v© x¥¤y«xªzy ~¤ ¥¨yz¨ |v«|z ª}z ~¤ªz¨¬~z­zz©Ċ 
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¡¤¥­¢zy|z ¥¤ ª}z ¨z¢vªzy y¥£v~¤A ~¤ª¨¥y«xz ª}z ~¤ªz¨¬~z­zz ~¤ ª}z ¨z©zv¨x} ª¥¦~xA v¤y ¨v~©z ~¤ªz¨z©ªC V¢¢ 

z¢z¬z¤ ~¤ªz¨¬~z­zz© £zzª ª}z ¦¨z¨z§«~©~ªz ª}vª ª}z¯ }v¬z x¥¤x¨zªz ¦¨¥ zxª z®¦z¨~z¤xz ­~ª} zy|z 

x¥£¦«ª~¤| {¥¨ ^¥i =©zz ivw¢z HH ~¤ v¦¦z¤y~® VCL>C V{ªz¨ x¥¤{~¨£vª~¥¤ ¥{ ª}z ~¤ªz¨¬~z­zz©Ċ ­~¢¢~¤|¤z©© ª¥ 

¦v¨ª~x~¦vªzA ª}z y¥x«£z¤ª© z¤«£z¨vªzy «¤yz¨¤zvª} ­z¨z ©z¤ª v© ¦¨z¦v¨vª~¥¤ £vªz¨~v¢ v¤y ª}z ~¤ªz¨¬~z­zz 

­v© z®¦zxªzy ª¥ ªv¡z FJ £~¤«ªz© ª¥ |zª v¤ «¤yz¨©ªv¤y~¤| ¥{ ª}z w~| ¦~xª«¨zO 

¶ The conceptual model (2 pages): Page one includes the complete conceptual model  as drafted 

in the initial design phase . Page two includes the conceptual model chopped down into the 10 

respective boxes (see appendix A.2). Page 1 allows the interviewee to get a full understandin g 

of the tool , page 2 is used to conduct t he interview.  

¶ The interview protocol (3 pages): ^¤x¢«y~¤| ª}z ¨z©zv¨x}Ċ© wvx¡|¨¥«¤yA ¦«¨¦¥©zA £v~¤ §«z©ª~¥¤ 

and the step-by-step interview protocol (including example questions).  

¶ Appendix ( 5 pages): Purely addition al information  for the interviewee . In case of unclarities 

regarding the variables of the tool , definitions are provided in this document. On the other 

hand, if there are unclarities regarding the multi -criteria decision-making method, a general 

descriptio n of the method is provided in this document.  

6.3  i}z wz©ªB­¥¨©ª £«¢ª~Bx¨~ªz¨~v yzx~©~¥¤B£v¡~¤| £zª}¥y  
^¤ ¥¨yz¨ ª¥ ©ª¨«xª«¨z ª}z ¦¨¥xz©© ¥{ yzªz¨£~¤~¤| ª}z ¨z¢vª~¬z ~£¦¥¨ªv¤xz ¥{ ª}z |z¤z¨~x {vxª¥¨© v¤y 

ª}z¨zw¯ {«¢{~¢¢ ~¤ªz¨¬~z­ ¥w zxª~¬z IA v £«¢ª~Bx¨~ªz¨~v yzx~©~¥¤B£v¡~¤| =bXYb> £zª}¥y ~© ©z¢zxªzyC [¥¨ ª}~© 

ª}z©~© ¨z©zv¨x}A ª}z wz©ªB­¥¨©ª £«¢ª~Bx¨~ªz¨~v yzx~©~¥¤B£v¡~¤| £zª}¥yA ¥¨ wz©ªB­¥¨©ª £zª}¥y =Wlb> }v© 

wzz¤ ~yz¤ª~{~zy ª¥ yz¢~¬z¨ v y~©ª~¤xª vy¬v¤ªv|z wzxv«©z ¥{ ª­¥ £v~¤ ¨zv©¥¤©O [~¨©ªA Wlb }v© wzz¤ {¥«¤y 

ª¥ ¦z¨{¥¨£ ©~|¤~{~xv¤ª¢¯ wzªªz¨ ª}v¤ ¥ª}z¨ bXYb £zª}¥y© ©«x} v© V¤v¢¯ª~x ]~z¨v¨x}¯ e¨¥xz©© =V]e> ¥¨ 

¥ª}z¨ ¨z¢vªzy £zª}¥y©C hzx¥¤yA ª}z Wlb ¨z§«~¨z© ©~|¤~{~xv¤ª¢¯ ¢z©© ~¤¦«ªA v¤y ª}«© ¨z§«~¨z© ¢z©© ª~£z ª¥ 

x¥¤y«xªA ª}v¤ ¥ª}z¨ bXYb £zª}¥y©C  

  

i}z WlbA }v© wzz¤ ¦¨¥¦¥©zy ~¤ ª}z ¦v¦z¨ ¥{ gz°vz~ =GEFJ>C i}~© bXYb £¥yz¢ ~© w«~¢ª ¥¤ ª}z 

¦¨z£~©z ª}vª yzx~©~¥¤B£v¡z¨© ¥{ªz¤ z®¦z¨~z¤xz y~{{~x«¢ª~z© ~¤ z®¦¨z©©~¤| ª}z ¦¨z{z¨z¤xz ©ª¨z¤|ª}C 

Vxx¥¨y~¤| ª¥ gz°vz~ =GEFJ>A ª}z©z y~{{~x«¢ª~z© v¨z ª}z £v~¤ ©¥«¨xz ¥{ ~¤x¥¤©~©ªz¤x¯ {¥¨ ¥ª}z¨ bXYb 

£¥yz¢©C V¢¥¤| ª}z©z ¢~¤z©A v y~©ª~¤xª~¥¤ xv¤ wz £vyz wzª­zz¤ ª­¥ xvªz|¥¨~z© ¥{ ¦v~¨­~©z x¥£¦v¨~©¥¤©O 

¶ gz{z¨z¤xz x¥£¦v¨~©¥¤O X¥£¦v¨~©¥¤ ὥ~  ~© yz{~¤zy v© v ¨z{z¨z¤xz x¥£¦v¨~©¥¤ ~{ ^ ~© ª}z wz©ª z¢z£z¤ª 

v¤yD¥¨   ~© ª}z ­¥¨©ª z¢z£z¤ª =gz°vz~ GEFJC ¦¦ JF>C i}~© £zv¤© ª}vª v ¨z{z¨z¤xz x¥£¦v¨~©¥¤ 

~¤¬¥¢¬z© v x¥£¦v¨~©¥¤ ¥{ ª}z wz©ª z¢z£z¤ª ¬©C ª}z ­¥¨©ª z¢z£z¤ªA v ¨v¤y¥£ z¢z£z¤ª ¬©C ª}z wz©ª 

z¢z£z¤ªA ¥¨ v ¨v¤y¥£ z¢z£z¤ª ¬©C ª}z ­¥¨©ª z¢z£z¤ªC    

¶ hzx¥¤yv¨¯ x¥£¦v¨~©¥¤O X¥£¦v¨~©¥¤ ὥ~  ~© yz{~¤zy v© v ©zx¥¤yv¨¯ x¥£¦v¨~©¥¤ ~{ ^ ¤¥¨   v¨z ª}z wz©ª 

¥¨ ­¥¨©ª z¢z£z¤ª© v¤y ὥ~  ρ =gz°vz~ GEFJC ¦¦ JF>C e«ª y~{{z¨z¤ª¢¯A ª}~© ~¤¬¥¢¬z© v x¥£¦v¨~©¥¤ ¥{ 

ª­¥ z¢z£z¤ª© ­~ª}¥«ª ª}z ¨z{z¨z¤xz ¥{ ª}z wz©ªB v¤yD¥¨ ­¥¨©ª ¬v¨~vw¢zC [«¨ª}z¨£¥¨zA ὥ~  ρ 

~¤y~xvªz© ª}vª ª}z z¢z£z¤ª© v¨z ¤¥ª z§«v¢¢¯ ¨v¤¡zy =~CzC ¥¤z z¢z£z¤ª ~© £¥¨z ~£¦¥¨ªv¤ª ª}v¤ ª}z 

¥ª}z¨>C 

 

l}z¨zv©A ª}z z®zx«ª~¥¤ ¥{ ©zx¥¤yv¨¯ x¥£¦v¨~©¥¤© ~© wv©zy ¥¤ ª}z ¨z{z¨z¤xz x¥£¦v¨~©¥¤©A ~ª }v© 

wzz¤ {¥«¤y ª}vª ª}z©z ©zx¥¤yv¨¯ x¥£¦v¨~©¥¤© v¨z £¥¨z y~{{~x«¢ª ª¥ z®zx«ªz {¥¨ yzx~©~¥¤B£v¡z¨©C 

h«w©z§«z¤ª¢¯A ª}~© ¢zvy© ª¥ v ¢z©© vxx«¨vªz £¥yz¢C i}z WlbA }¥­z¬z¨ ©ªv¨ª© {¨¥£ ª}z ¦}~¢¥©¥¦}¯ ª}vª ~ª ~© 

¦¥©©~w¢z ª¥ £vª}z£vª~xv¢¢¯ yzy«xz ª}z ¨z¢vª~¬z ~£¦¥¨ªv¤xz {¨¥£ ¨z{z¨z¤xz x¥£¦v¨~©¥¤©A ­~ª}¥«ª xv¨¨¯~¤| 

¥«ª ©zx¥¤yv¨¯ x¥£¦v¨~©¥¤©C W¯ y¥~¤| ©¥A ª}z Wlb }v© {¥«¤y ª¥ wz ¦z¨{¥¨£~¤| ©~|¤~{~xv¤ª¢¯ wzªªz¨ ª}v¤ 

¥ª}z¨ bXYb £zª}¥y© ©«x} v© V]eC [«¨ª}z¨£¥¨zA ª}z Wlb ¨z§«~¨z© {z­z¨ x¥£¦v¨~©¥¤© ª}v¤ ¥ª}z¨ bXYb© 

v© ~ª ¥¤¢¯ ¨z¢~z© ¥¤ ¨z{z¨z¤xz x¥£¦v¨~©¥¤©C  
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^¤ ¥¨yz¨ ª¥ yz¨~¬z vª ª}z ¨z¢vª~¬z ­z~|}ª© ¥{ ª}z x¨~ªz¨~v «¤yz¨ z¬v¢«vª~¥¤A ª}z xv¤ Wlb ~© z®zx«ªzy 

~¤ {~¬z ©ªz¦©O 

1.  Yzªz¨£~¤z v ©zª ¥{ yzx~©~¥¤ x¨~ªz¨~vO i}~© ©zª ¥{ vªª¨~w«ªz© ~¤¬¥¢¬z© ª}z v¨¨v¯ ¥{ x¨~ªz¨~v 

ὧρȟὧςȟȣ ȟὧὲ ª}vª x¥¤©ª~ª«ªz© ª}z yzx~©~¥¤B£v¡~¤| ¦¨¥w¢z£C  

2.  Yzªz¨£~¤z ª}z wz©ª v¤y ª}z ­¥¨©ª x¨~ªz¨~vO [¨¥£ ª}z ©zª ¥{ yzx~©~¥¤ x¨~ªz¨~vA ª}z yzx~©~¥¤B£v¡z¨ 

©¦zx~{~z© ª}z £¥©ª ~£¦¥¨ªv¤ªD£¥©ª yz©~¨vw¢z x¨~ªz¨~v =wz©ª> v¤y ª}z ¢zv©ª ~£¦¥¨ªv¤ªD¢zv©ª yz©~¨vw¢z 

=­¥¨©ª> x¨~ªz¨~vC i}~© ©ªz¦ y¥z© ¤¥ª ~¤¬¥¢¬z v¤¯ x¥£¦v¨~©¥¤C   

3.  Yzªz¨£~¤z ª}z ¦¨z{z¨z¤xz ¥{ ª}z wz©ª x¨~ªz¨~¥¤ ¥¬z¨ v¢¢ ¥ª}z¨ x¨~ªz¨~v «©~¤| v ¤«£wz¨ wzª­zz¤ 

F v¤y NO l}z¤ ª}z yzx~©~¥¤B£v¡z¨ ¨v¤¡© ὥW ρA ~ª ~¤y~xvªz© ª}z wz©ª x¨~ªz¨~v ~© v ¢~ªª¢z w~ª £¥¨z 

~£¦¥¨ªv¤ªA ­}z¤ ª}z yzx~©~¥¤B£v¡z¨ ¨v¤¡© ὥW ωA ~ª ~¤y~xvªz© ª}z wz©ª x¨~ªz¨~v ~© z®ª¨z£z¢¯ £¥¨z 

~£¦¥¨ªv¤ªC i}~© ¦¨¥xz©© ¨z©«¢ª© ~¤ v Wz©ªBª¥Bdª}z¨© ¬zxª¥¨ ­}~x} xv¤ wz yz¤¥ªzy v©O ὃW ὥWFA ὥWGA 

ȣ ȟ ὥW C 

4.  Yzªz¨£~¤z ª}z ¦¨z{z¨z¤xz ¥{ v¢¢ x¨~ªz¨~v ¥¬z¨ ª}z ­¥¨©ª x¨~ªz¨~¥¤ «©~¤| v ¤«£wz¨ wzª­zz¤ F v¤y 

NO i}z ©v£z ¦¨¥xz©© ~© ¨z¦zvªzyA w«ª ª}z¤ ~¤y~xvª~¤| ª}z ¦¨z{z¨z¤xz ¥{ ¥ª}z¨ x¨~ªz¨~¥¤ ¥¤ ª}z ¢zv©ª 

~£¦¥¨ªv¤ªD¢zv©ª yz©~¨vw¢z x¨~ªz¨~¥¤C i}z ¨z©«¢ª~¤| dª}z¨©Bª¥Bl¥¨©ª {vxª¥¨ xv¤ wz Yz¤¥ªzy v©O  ὃl
ὥlFA ὥlGA ȣ ȟ ὥl C 

5.  [~¤y ª}z ¥¦ª~£v¢ ­z~|}ª© ◌?FA ◌?GAȣ A ◌?¤O i}z ­z~|}ª© {¥¨ ª}z x¨~ªz¨~v ©}¥«¢y wz ¥¦ª~£~°zy ~¤ 

©«x} ª}vª ª}z £v®~£«£ vw©¥¢«ªz y~{{z¨z¤xz© ȿ ὥW  ȿ v¤y ȿ ὥ l ȿ ~© £~¤~£~°zy {¥¨ v¢¢  C i}~© 

z§«vª~¥¤ xv¤ wz ©¥¢¬zy w¯ x¥¤©~yz¨~¤| ª}z ¤¥¤B¤z|vª~¬~ª¯ v¤y ©«£ x¥¤y~ª~¥¤ {¥¨ ª}z ­z~|}ª© v©O 

ÍÉÎάὥὼ ȿ ὥW  ȿAȿ ὥ l ȿ  VcY   ВὡὮ ρ  VcY  ὡὮ πA {¥¨ v¢¢   

     

W¯ v¦¦¢¯~¤| ª}z©z {~¬z ©ªz¦© ¥{ ª}z Wlb ¥¤ w¥® FE =©zz v¦¦z¤y~® VCG>A ~¤ªz¨¬~z­ ¥w zxª~¬z I ~© 

{«¢{~¢¢zyC  

 

i}z Wlb £v¯ z~ª}z¨ wz z®zx«ªzy ~¤ v ¤¥¤B¢~¤zv¨ £v®£~¤ £¥yz¢A ­}z¨z ª}z ¨z©«¢ª x¥«¢y y~©¦¢v¯ 

£«¢ª~¦¢z ¥¦ª~£v¢ ©¥¢«ª~¥¤© =gz°vz~ GEFJ>A ¥¨ ~¤ v ¢~¤zv¨ £v®£~¤ £¥yz¢A ­}~x} £v¯ wz «©zy ª¥ yzy«xz v¤ 

«¤~§«z ©¥¢«ª~¥¤ =gz°vz~ GEFK>C i}~© ¨z©zv¨x} v~£© ª¥ yz¨~¬z ª¥ v¤ «¤~§«z ­z~|}ª {¥¨ zvx} ¥{ ª}z =N> |z¤z¨~x 

{vxª¥¨©C i}~© £zv¤© ª}vª v¤ «¤~§«z ©¥¢«ª~¥¤ ~© ©¥«|}ª {¥¨A £v¡~¤| ª}z ¢~¤zv¨ Wlb £zª}¥y ©«~ªvw¢zC  

 

cz®ª ª¥ ¦¨¥¬~y~¤| ª}z ¨z¢vª~¬z ~£¦¥¨ªv¤xz ¥{ ª}z ª¥¥¢Ċ© {vxª¥¨©A ª}z Wlb v¢©¥ ¦¨¥¬~yz© v x¥¤©~©ªz¤x¯ 

~¤y~xvª¥¨ ‚a?C i}~© x¥¤©~©ªz¤x¯ ~¤y~xvª¥¨ ~¤ªz¤y© ª¥ x}zx¡ ~{ ª}z ¦v~¨B­~©z x¥£¦v¨~©¥¤© =¥{ ª}z Wz©ªBª¥B

¥ª}z¨© v¤y ª}z ¥ª}z¨©Bª¥B­¥¨©ª {vxª¥¨©>A £vyz w¯ ª}z ¨z©¦¥¤yz¤ª©A v¨z x¥¤©~©ªz¤ªC ^¤x¥¤©~©ªz¤ª ¦v~¨B­~©z 

x¥£¦v¨~©¥¤© ¢zvy ª¥ v¤ ~¤x¥¤©~©ªz¤ª x¥£¦v¨~©¥¤ £vª¨~®A £v¡~¤| ¨z©«¢ª© «¤¨z¢~vw¢zC V x¢¥©z¨ ¬v¢«z ¥{ ‚a? ª¥ 

EA ~¤y~xvªz© v £¥¨z x¥¤©~©ªz¤ª ¦v~¨B­~©z x¥£¦v¨~©¥¤C V x¥£¦v¨~©¥¤ ~© {«¢¢¯ x¥¤©~©ªz¤ª ­}z¤ vW  ? v l R vWlA 

­}z¨zP vw  ̂ © ª}z wz©ª ª¥ ¥ª}z¨© ¬zxª¥¨A v ­ ~© ª}z ¥ª}z¨©Bª¥B­¥¨©ª {vxª¥¨A v¤y vw­ ~© ª}z wz©ªB­¥¨©ª {vxª¥¨C 

Wv©zy ¥¤ ª}z x¥¤©~©ªz¤x¯ ~¤y~xvª¥¨A v¤y ª}z x¥¤©~©ªz¤x¯ ~¤yz®A ª}z x¥¤©~©ªz¤x¯ ¨vª~¥ xv¤ ª}z¤ wz xv¢x«¢vªzy 

w¯O ὅέὲίὭίὸὩὲὧώ ὶὥὸὭέ
ᶻ

 
C i}z ¬v¢«z ¥{ ª}z x¥¤©~©ªz¤x¯ ~¤yz® yz¦z¤y© ¥¤ ª}z y~{{z¨z¤ª ¬v¢«z© 

¥{ vWlC i}z x¥¤©~©ªz¤x¯ ¨vª~¥ ¨v¤|z© {¨¥£ E ª¥ FA ­}z¨z ¬v¢«z© x¢¥©z ª¥ E y~©¦¢v¯ }~|}¢¯ x¥¤©~©ªz¤ª ¨z©«¢ª©A 

v¤y ¬v¢«z© x¢¥©z¨ ª¥ F y~©¦¢v¯ ¨z©«¢ª© ­~ª} ¦¥¥¨ x¥¤©~©ªz¤x¯C i}z x¥¤©~©ªz¤x¯ ¨vª~¥ ~© ªv¡z¤ ~¤ª¥ vxx¥«¤ª ~¤ 

¥¨yz¨ ª¥ ~¤y~xvªz ª}z ¨z¢~vw~¢~ª¯ ¥{ ª}z ¨z©«¢ª©C  
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6.4  X¥¤x¢«©~¥¤  
^ª ~© x¥¤x¢«yzy ª}vª ©z£~B©ª¨«xª«¨zy z®¦z¨ª ~¤ªz¨¬~z­© ¦¨¥¬~yz ª}z wz©ª £zv¤© ª¥ |vª}z¨ yvªvC l~ª} 

ª}z ª~£z v¤y ¨z©¥«¨xz x¥¤©ª¨v~¤ª© ¥{ ª}~© ª}z©~©A ~¤ ¥¨yz¨ ª¥ z¤©«¨z v ©«{{~x~z¤ª v£¥«¤ª ¥{ ~¤ªz¨¬~z­zz© {¥¨ 

zvx} ¥w zxª~¬zA yvªv ~© |vª}z¨zy ~¤ ¥¤z ¨¥«¤y ¥{ ~¤ªz¨¬~z­© =~CzC x¨¥©©B©zxª~¥¤v¢ yvªv x¥¢¢zxª~¥¤>C i}z z¢z¬z¤ 

~¤ªz¨¬~z­zz© ©«{{~x~z¤ª¢¯ x¥¬z¨ y~{{z¨z¤ª zx¥©¯©ªz£ ¦¢v¯z¨© v¤y £v¤v|z¨~v¢ ¨¥¢z© ­~ª}~¤ ª}z x¥£¦v¤¯A ~¤ 

¥¨yz¨ ª¥ y~©¦¢v¯ ª}z ¬v¨~zª¯ ­~ª}~¤ ª}z zy|z x¥£¦«ª~¤| zx¥©¯©ªz£C av©ª¢¯A v© y~©¦¢v¯zy ~¤ ivw¢z GHA {¥«¨ 

~¤ªz¨¬~z­ ¥w zxª~¬z© v¨z ¨z§«~¨zy ~¤ ¥¨yz¨ ª¥ ¨zyz©~|¤ v¤y yz£¥¤©ª¨vªz ª}z {¨v£z­¥¨¡ ©¥ ª}vª ~ª £zzª© ª}z 

yz©~|¤ ¥w zxª~¬z© y¨v{ªzy ~¤ X}v¦ªz¨ IC 

 
Table 23 : Overview of the interview protocol  

^¤ªz¨¬~z­ ª¯¦z hz£~B©ª¨«xª«¨zy z®¦z¨ª ~¤ªz¨¬~z­© 

^¤ªz¨¬~z­ ©ª¨vªz|¯ 

 

X¥¤{~¨£vª¥¨¯ v¤y z®¦¢¥¨vª¥¨¯ 

bzª}¥y 

 

- hz£~B©ª¨«xª«¨zy §«z©ª~¥¤© |«~yzy w¯ ¬~©«v¢ v~y ¥{ x¥¤xz¦ª«v¢ 

£¥yz¢C 

- d¤z ¨¥«¤y ¥{ ~¤ªz¨¬~z­© {¥¨ ©zx¥¤y yz©~|¤ ~ªz¨vª~¥¤ v¤y 

yz£¥¤©ª¨vª~¥¤ 

 

V£¥«¤ª ¥{ ~¤ªz¨¬~z­zz© 

 

FF 

Y«¨vª~¥¤  

 

FCJ }¥«¨©  

dw zxª~¬z© dw zxª~¬z FO kv¢~yvª~¤| ~{ v¢¢ x¥¤ªz®ª«v¢~°zy {vxª¥¨© =~yz¤ª~{~zy {¨¥£ 

¢~ªz¨vª«¨z ¨z¬~z­ v¤y ~¤{¥¨£v¢ ªv¢¡©> v¨z ¥{ ¨z¢z¬v¤xz ~¤ ¥¨yz¨ ª¥ 

yzªz¨£~¤z ª}z w«©~¤z©© £¥yz¢ ¬~vw~¢~ª¯ v¤y {zv©~w~¢~ª¯C  

dw zxª~¬z GO \vª}z¨~¤| ~¤¦«ª ¥¤ ¥ª}z¨ x¥¤ªz®ª«v¢ {vxª¥¨© ª}vª v¨z 

¨z¢z¬v¤ª  w«ª v¨z ¤¥ª ~¤x¢«yzy ~¤ ª}z ª¥¥¢ ̄zªC  

dw zxª~¬z HO iz©ª~¤| |z¤z¨~x {vxª¥¨© ¥¤ ª}z~¨ x¥£¦¨z}z¤©~¬z¤z©©A v¤y 

¨v¤¡~¤| ª}z~¨ ¨z¢vª~¬z ~£¦¥¨ªv¤xz ~¤ yzªz¨£~¤~¤| ª}z ¦¥ªz¤ª~v¢ ¥{ v¤ 

^¥i v¦¦¢~xvª~¥¤ {¥¨ zy|z x¥£¦«ª~¤|C i}~© ¤zzy© ª¥ wz y¥¤z w¯ £zv¤© 

¥{ ª}z wz©ªB­¥¨©ª £«¢ª~Bx¨~ªz¨~v yzx~©~¥¤B£v¡~¤| £zª}¥y =gz°vz~ 

GEFJA GEFK>C 

dw zxª~¬z IO \vª}z¨~¤| ~¤¦«ª ={¨¥£ ª}z ~¤ªz¨¬~z­zz© ­}~x} }v¬z v¤ ~¤B

yz¦ª} «¤yz¨©ªv¤y~¤| ¥{ ª}z x}¥©z¤ ^¥i v¦¦¢~xvª~¥¤> vw¥«ª }¥­ ª}z 

{vxª¥¨© ~¤ªz¨vxª ­~ª} ª}z x}¥©z¤ ^¥i v¦¦¢~xvª~¥¤A ­}~x} ~© ¦¨zy~xª~¬z 

£v~¤ªz¤v¤xz C 

^¤¦«ª - i}z w«©~¤z©© ¦¥ªz¤ª~v¢ ~yz¤ª~{~xvª~¥¤ ª¥¥¢ {¥¨ zy|z x¥£¦«ª~¤| 

=kz¨©~¥¤ FCE> vy «©ªzy {¥¨ ª}z ~¤ªz¨¬~z­© =©zz v¦¦z¤y~® VCG> 

- hz£~B©ª¨«xª«¨zy §«z©ª~¥¤© 

d«ª¦«ª - X¥¤{~¨£vª~¥¤ ¥{ ª}z x¥¤ªz®ª«v¢ {vxª¥¨© ª}vª ­z¨z y¨v{ªzy ~¤ ª}z 

{~¨©ª yz©~|¤ ¦}v©zC 

- cz­A «¤~yz¤ª~{~zy x¥¤ªz®ª«v¢ {vxª¥¨©C 

- Yz©x¨~¦ª~¥¤ ¥{ ª}z ~¤ªz¨vxª~¥¤ ¥{ ª}z x¥¤ªz®ª«v¢ {vxª¥¨© ­~ª} ª}z 

x}¥©z¤ ^¥i «©zBxv©z 

- X¥¤{~¨£vª~¥¤ ¥{ ª}z x¥£¦¨z}z¤©~¬z¤z©© ¥{ ª}z |z¤z¨~x ¬v¨~vw¢z© 

- gv¤¡~¤| ¥{ ª}z ~£¦¥¨ªv¤xz ¥{ ª}z |z¤z¨~x ¬v¨~vw¢z©C 

^¤ªz¨¬~z­zz© Zy|z x¥£¦«ª~¤| z®¦z¨ª© v¤y ^¥i «©zBxv©z ©¦zx~{~x z®¦z¨ª© ~¤¬¥¢¬zy ~¤ 

ª}z zy|z x¥£¦«ª~¤| zx¥©¯©ªz£C 
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7 Yz©~|¤ e}v©z G Ą wv©zy ¥¤ ~¤¦«ª ¥{ ª}z ©z£~B©ª¨«xª«¨zy 
z®¦z¨ª ~¤ªz¨¬~z­© 
]v¬~¤| y¨v{ªzy v }¯¦¥ª}zª~xv¢ x¥¤xz¦ª«v¢ £¥yz¢ ~¤ ª}z {~¨©ª yz©~|¤ ¦}v©z =X}v¦ªz¨ J> v¤y }v¬~¤| 

|vª}z¨zy ~¤{¥¨£vª~¥¤ {¨¥£ ~¤y«©ª¨¯ z®¦z¨ª© =v¦¦z¤y~® VCL>A ª}z ¤z®ª ©ªz¦ ~© ª¥ ~¤ªz|¨vªz ª}~© ¤z­ 

~¤{¥¨£vª~¥¤ v¤y ¨zByz©~|¤ ª}z x¥¤xz¦ª«v¢ £¥yz¢C ^¤ ª}~© ©zx¥¤y ~ªz¨vª~¥¤ ¥{ ª}z yz©~|¤ ¦}v©zA ª}z ©z£~B

©ª¨«xª«¨zy ~¤ªz¨¬~z­© ©«{{~xz v© ~¤¦«ª {¥¨ ¨zByz©~|¤ ¥{ ª}z x¥¤xz¦ª«v¢ £¥yz¢C i}z {¥«¨ ~¤ªz¨¬~z­ ¥w zxª~¬z©A 

­}~x} ­z¨z y¨v{ªzy ~¤ X}v¦ªz¨ KCFA v~£ ª¥ z¤}v¤xz ª}z x¥¤xz¦ª«v¢ £¥yz¢Ċ© xv¦vw~¢~ª~z© ª¥ £zzª ª}z yz©~|¤ 

¥w zxª~¬z©A v© yz©x¨~wzy ~¤ X}v¦ªz¨ IC ]z¤xzA ©zxª~¥¤ LCF yz©x¨~wz© ª}z yvªv v¤v¢¯©~© ¦¨¥xz©©A ª}z ¥«ªx¥£z 

¥{ ª}z WlbA v¤y ª}z ©«||z©ª~¥¤© {¥¨ ~£¦¨¥¬z£z¤ª ª}vª }v¬z wzz¤ ~yz¤ª~{~zyC hzxª~¥¤ LCG y~©¦¢v¯© ª}z {~¤v¢ 

£¥yz¢ v¤y ¦¨¥¬~yz© v¤ z®¦¢v¤vª~¥¤ {¥¨ zvx} ¬v¨~vw¢zĊ© ¨z¢z¬v¤xz v¤y ~¤ªz¨vxª~¥¤©C av©ª¢¯A ©zxª~¥¤ LCH 

«¤{¥¢y© ª}z «©z¨ |«~yz¢~¤z© ¥{ ª}z ª¥¥¢A ~¤x¢«y~¤| v yz©x¨~¦ª~¥¤ ¥{ ª}z ª¥¥¢Ċ© ¦«¨¦¥©zA z¤¬~¨¥¤£z¤ª ¥{ «©z 

v¤y v FEB©ªz¦ £zª}¥y w¯ ­}~x} ª}z ª¥¥¢ ©}¥«¢y wz v¦¦¢~zyC 

7.1  Yvªv v¤v¢¯©~© 
V© y~©x«©©zy ~¤ ª}z ~¤ªz¨¬~z­ ¦¨¥ª¥x¥¢ =X}v¦ªz¨ KCF>A ª}z ~¤ªz¨¬~z­© x¥¤ªv~¤ v §«v¢~ªvª~¬z v¤y v 

§«v¤ª~ªvª~¬z ¦v¨ªC [¥¨ ª}z §«v¢~ªvª~¬z ¦v¨ª =x¥¬z¨~¤| ~¤ªz¨¬~z­ ¥w zxª~¬z© FBH>A x¥¤¬z¨©vª~¥¤© }v¬z wzz¤ 

¨zx¥¨yzy v¤y ª¨v¤©x¨~wzy =©zz v¦¦z¤y~® VCL {¥¨ ª¨v¤©x¨~¦ª©>C i}z §«v¢~ªvª~¬z yvªv v¤v¢¯©~© ¦¨¥xz©© v¤y 

¥«ªx¥£z© v¨z z®¦¢v~¤zy ~¤ ©zxª~¥¤ LCFCFC i}z §«v¤ª~ªvª~¬z ¦v¨ª =x¥¬z¨~¤| ~¤ªz¨¬~z­ ¥w zxª~¬z I> «¤{¥¢y© ~¤ 

©zxª~¥¤ LCFCGC  

7.1.1  Qualitative data analysis  

i}z v~£ ¥{ §«v¢~ªvª~¬z yvªv v¤v¢¯©~© ~© ª¥ £v¡z ¬v¢~y ~¤{z¨z¤xz© {¨¥£ ª}z ¢v¨|z v£¥«¤ª© ¥{ §«v¢~ªvª~¬z 

yvªv ª}vª ~© v¬v~¢vw¢z =hz¡v¨v¤ v¤y W¥«|~z GEFE>C Vxx¥¨y~¤| ª¥ b~¢z© v¤y ]«wz¨£v¤ =FNNI>A ª}z ª}¨zz 

|z¤z¨v¢ ©ªz¦© ~¤ §«v¢~ªvª~¬z yvªv v¤v¢¯©~© v¨z yvªv ̈zy«xª~¥¤ =©z¢zxª~¤|A x¥y~¤| v¤y xvªz|¥¨~°~¤| yvªv>A yvªv 

y~©¦¢v¯ =©z¢zxª~¥¤ ¥{ §«¥ªz©A v £vª¨~®A v |¨v¦}A zªxC>A v¤y ª}z y¨v­~¤| ¥{ x¥¤x¢«©~¥¤©C i}z ¦¨¥xz©© ¥{ 

§«v¢~ªvª~¬z yvªv v¤v¢¯©~© ~© ¤¥ª v ¢~¤zv¨ ¦¨¥xz©©A ~¤©ªzvy ~ª ~© v ~ªz¨vª~¬z ¦¨¥xz©© ­}z¨z ~yzv© v¤y ~¤~ª~v¢ 

x¥¤x¢«©~¥¤© z£z¨|z v¤y x}v¤|z y«¨~¤| v¤v¢¯©~© =hz¡v¨v¤ v¤y W¥«|~z GEFE>C  

 

i}z ̈z¢~vw~¢~ª¯ ¥{ §«v¢~ªvª~¬z ¨z©zv¨x} ~© {¥¨ v ¢v¨|z z®ªz¤y vw¥«ª ª}z xvªz|¥¨¯ ¨z¢~vw~¢~ª¯C ^¤ ª«¨¤A ª}z 

xvªz|¥¨¯ ¨z¢~vw~¢~ª¯ yz¦z¤y© ¥¤ ª}z z®ªz¤ª ª¥ ­}~x} ª}z ¨z©zv¨x}z¨ ~© vw¢z ª¥ {¥¨£«¢vªz xvªz|¥¨~z© ª}vª 

vxx«¨vªz¢¯ ©z¢zxª ­}~x} ~ªz£© {v¢¢ «¤yz¨ ª}vª xvªz|¥¨¯ =hz¡v¨v¤ v¤y W¥«|~z GEFE>C l}z¨zv© z¢zxª¨¥¤~x 

x¥y~¤| ~© ª}z £¥©ª ­~yz¢¯ «©zy v¦¦¨¥vx} ª¥ ª¨v¤©¢vªz ~¤ªz¨¬~z­ ª¨v¤©x¨~¦ª© ~¤ª¥ ©z¤©~w¢z ~¤{¥¨£vª~¥¤A {¥¨ 

ª}~© ¨z©zv¨x} v y~{{z¨z¤ª x¥y~¤| ©ª¨vªz|¯ ~© x}¥©z¤C ̂ ¤ ¥¨yz¨ ª¥ z¤}v¤xz ª}z ¨z©zv¨x}z¨Ċ© xv¦vw~¢~ª¯ ª¥ 

vxx«¨vªz¢¯ {¥¨£«¢vªz v¤y ¦¢vxz x¥yz© ­~ª}~¤ ª}z x¥¤ªz®ª ¥{ ª}z ª¥¥¢A v £v¤«v¢ x¥y~¤| ¦¨¥xz©© ~© {¥¢¢¥­zyC 

X¥y~¤| §«v¢~ªvª~¬z yvªv £v¤«v¢¢¯ £v¯ z¤}v¤xz ª}z ¨z©zv¨x}z¨Ċ© x¥¤ª¨¥¢ v¤y ¥­¤z¨©}~¦ ¥¬z¨ ª}z ­¥¨¡ 

=hv¢yvÌv GEFK>C W¯ £zv¤© ¥{ ©ª~x¡z¨©A ¡z¯ x¥¤xz¦ª© ¥{ ~¤ªz¨¬~z­zz©Ċ ̈z£v¨¡© v¨z ¦¢vxzy ¥¤ v }v¨yBx¥¦¯ ¥{ 

ª}z x¥¤xz¦ª«v¢ £¥yz¢ =­}~x} }v© wzz¤ y¨v{ªzy ~¤ yz©~|¤ ¦}v©z F>C i}~© v¢¢¥­© ª}z ̈z©zv¨x}z¨ ª¥ £¥¬z v¤y 

|¨¥«¦ ª}z ©ª~x¡z¨© v£¥¤| ª}z ¤~¤z |z¤z¨~x {vxª¥¨© ª}vª ~¤{¢«z¤xz ª}z ¦¥ªz¤ª~v¢ ¥{ zy|z x¥£¦«ª~¤| {¥¨ v¤ 

^¥i v¦¦¢~xvª~¥¤C  

 

[~|«¨z HF y~©¦¢v¯© v¤ ~¢¢«©ª¨vª~¬z z®v£¦¢z ¥{ ª}z yvªv v¤v¢¯©~© ¦¨¥xz©© {¥ ̈ª}z |z¤z¨~x ¬v¨~vw¢z 

¥¨|v¤~°vª~¥¤v¢ {zv©~w~¢~ª¯C ̂ ¤ªz¨¬~z­zz©Ċ ©«||z©ª~¥¤© v¨z z®ª¨vxªzy {¨¥£ ª}z ª¨v¤©x¨~¦ª©A v¤y «¤yz¨¢~¤zy 

¦v¨ª© ¥{ ª}z §«¥ªz© v¨z |z¤z¨v¢~°zy ª¥­v¨y© v xvªz|¥¨¯C i}z©z xvªz|¥¨~z© =~CzC ¢~|}ª w¢«z w¥®z© ~¤ ª}z {~|«¨z> 

v¨z ª}z ©ª~x¡z¨© ª}vª v¨z vªªvx}zy ¥¤ ª}z ª¥¥¢Ċ© }v¨y x¥¦¯C hª~x¡z¨© }v¬z wzz¤ ¨z¤v£zyA £z¨|zy v¤y 

y~©ª¨~w«ªzy ¥¬z¨ y~{{z¨z¤ª |z¤z¨~x ¬v¨~vw¢z© £«¢ª~¦¢z ª~£z©C [~|«¨z HF y~©¦¢v¯© ª}z y~|~ª~°zy ¥«ªx¥£z ¥{ ª}~© 

~ªz¨vª~¬z x¥y~¤| ¦¨¥xz©© {¥¨ ¥¨|v¤~°vª~¥¤v¢ {zv©~w~¢~ª¯C d¤z xv¤ ¥w©z¨¬z £«¢ª~¦¢z ¨z£v¨¡© ¥{ ~¤ªz¨¬~z­zz© 

«¤yz¨ ©ª~x¡z¨C Wv©zy ¥¤ ª}¨zz ©z¢zxª~¥¤ x¨~ªz¨~vA ©ª~x¡z¨© v¨z ª¨v¤©¢vªzy ~¤ª¥ x¥¤x¨zªz ©«||z©ª~¥¤© {¥¨ 

vy «©ª£z¤ª =©zz ©zxª~¥¤ LCFCFCF>C 
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Figure 31 : Illustrative example of data analysis for organizational feasibility in design phase two  

i}~© £v¤«v¢ x¥y~¤| ¦¨¥xz©© ­v© x}¥©z¤ wzxv«©z ¥{ ª}z {¥¢¢¥­~¤| ̈ zv©¥¤©C [~¨©ªA ª}z ¦}¯©~xv¢ 

¨z¦¨z©z¤ªvª~¥¤ ¥{ ª}z x¥¤xz¦ª«v¢ £¥yz¢ }z¢¦© ª}z ¨z©zv¨x}z¨ ~¤ |zªª~¤| v wzªªz¨ {zz¢~¤| ¥{ ª}z yvªv v¤y 

¥¬z¨©~|}ª vw¥«ª }¥­ ~¤ªz¨¬~z­zz©Ċ ̈z£v¨¡© {~¤y ª}z~¨ ¨z¢z¬v¤xz ~¤ ª}z ª¥¥¢C i}~© }z¢¦© ~¤ |¨¥«¦~¤| ª}z 

¬v¨~vw¢z© £¥¨z vxx«¨vªz¢¯ «¤yz¨ ª}z ¨~|}ª |z¤z¨~x {vxª¥¨A ­}~x} z¤}v¤xz© xvªz|¥¨¯ ¬v¢~y~ª¯C hzx¥¤yA ª}z 

z¢z¬z¤ ~¤ªz¨¬~z­zz© }v¬z v y~¬z¨©z wvx¡|¨¥«¤yC i}~© £zv¤© ª}vª ª}z~¨ ~¤¦«ª yz¢~¬z¨© ¬v¢«z ~¤ y~{{z¨z¤ª 

¨z©¦zxª~¬z ¬~z­©C Z¢zxª¨¥¤~x x¥y~¤| z¤}v¤xz© ª}z ¨z©zv¨x}z¨©Ċ xv¦vw~¢~ª¯ ª¥ £v¡z x¥£¦v¨~©¥¤© v£¥¤| 

~¤ªz¨¬~z­zz©C ]¥­z¬z¨A wzxv«©z ¥{ ª}z ~¤ªz¨¬~z­zz©Ċ y~¬z¨©~ª¯A z¤}v¤xzy x¥£¦v¨~©¥¤ y¥z© ¤¥ª ¦¨¥¬~yz v¤¯ 

y~©ª~¤xª ¬v¢«zC av©ª¢¯A «©v|z ¥{ ª}z x¥¤xz¦ª«v¢ ª¥¥¢ v© ¬~©«v¢ v~y z¤}v¤xz© ª}z ¨z©zv¨x}z¨Ċ© xv¦vw~¢~ª¯ ª¥ 

{¥¨£«¢vªz £¥¨z x¥¤x¨zªz ©«||z©ª~¥¤© ª¥ vy «©ª ª}z ª¥¥¢C  

7.1.1.1  Relevant suggestio ns for improvements based on interviews  

As explained in the previous section, stickers with their corresponding quotes are translated into 
concrete suggestions for adjustment.  Before accepting a proposed adjustment, the following three 
criteria were taken into consideration:  

¶ The amount of interviewees that mentioned the adjustment : A higher amount of interviewees 
suggesting an adjustment provides higher reliability.    

¶ X¥¤ª¨vy~xª~¥¤ ¥{ ~¤ªz¨¬~z­zz©Ċ ©«||z©ª~¥¤©O If interviewees provide conflicting suggesti ons, the 
variable is analyzed more closely to get a better  understand ing about  why their viewpoints differ. 
Based on this analysis, the choice to adopt or dismiss the suggestion is made.   

¶ Alignment of adjustment with literature : If only one interviewee pr ovided the suggestion, but it is 
aligned with what was found in literature, the adjustment may still be adopted.  

¶ Deductive explanation:  If neither of the earlier two criteria holds, but an interviewee provides a 
suggestion based on reasoning that can be de ductively derived from what was already identified, the 
adjustment may still be adopted.  

 
We outline an example where the first  adoption  criteria applies , with the sticker culture from the 

illustrative example in Figure 31 . Six interviewees pointed out that that  for organizational feasibility,  a 
factor that describes  the culture and people in an organization is missing. There were no interviewees 
that contradicted this suggestion. Hence, the suggestion is adopted. As  displayed in Table 24 , the quotes  
of the six interviewees are aggregated into one concrete suggestion. That is;  to add a variable that 
explains the people factor, meaning the culture and vision of the organization (from C-suite level to 
worker level) that impacts how the innovation will be adopted.  
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Two cases have been identified where interviewees suggestions contradicted. In the first case,  IN1 

and IN4 stated  that context awareness  (as factor influencing the perceived quality of service ) should be 
removed. Interviewee 1 mentioned that context awareness is a  feature of an IoT application, not a  direct 
property of the infrastructure. This argument was however dismissed because the majority agreed to the 
fact  that  context  awareness is a relevant factor. Furthermore,  the argument  of interviewee 1 is  not 
aligned with  concrete examples from scientific literature that displays how edge nodes enhance context 
awareness (Dolui and Datta 2017; Perera et al. 2014; Ren et al. 2015) . Hence, this suggestion was 
y~©£~©©zyC i}z ©zx¥¤y xv©z ­}z¨z ~¤ªz¨¬~z­zz©Ċ ©ªvªz£z¤ª© x¥ntradicted, was for the energy constraints 
of IoT devices. IN3, IN5, and IN7, suggested to remove the infrastructure requirement energy constraints 
of IoT devices as they were not sure if edge computing could reduce the energy usage on end devices 
compared to a cloud paradigm. This suggestion was however dismissed because of two reasons: Firstly, 
literature on edge computing displays concrete experiments that prove the reduction of energy usage on 
end devices when one shift s from a cloud infrastructure towa rds an edge infrastructure  (Miles and 
Huberman 1994; Misra and Sarkar 2016; Premsan kar et al. 2018; Taleb et al. 2017) . Secondly, IN8 
indicated to have researched this specific topic and confirmed that edge computing reduces energy 
consumption on end devices.  
 

V¤ z®v£¦¢z ­}z¨z ª}z ª}~¨y vy¥¦ª~¥¤ x¨~ªz¨~v v¦¦¢~zy xv¤ wz {¥«¤y ~¤ ^cFĊ© ©uggestion to rephrase 
the variable latency (part of perceived quality of service ) into latency and jitter. This suggestion was 
adopted because it provides a more comprehensive definition that is aligned with scientific literature. 
Whereas some papers solely describe the term latency (Ai et al. 2018; Shi and Dustdar 2016; Yu et al. 
2018) , the capability  of edge computing to reduce  jitter has been indicated  as well (Bonomi et al. 2012; 
Satyanarayanan 201 7). Hence, in order to formulate a more comprehensive definition, this suggestion 
was adopted (see Table 24 ).    

 
The suggestion to adjust IT experience into IT and IoT experience (as part of organizational 

feasibility)  provides an example where only two interviewee s suggested an adjustment,  but  the choice 
was made to adopt it  as the adjustment  could be deductively derived from what was earlier found . The 
quotations that interviewees provided is displayed in the ill ustrative example in Figure 31 . Based on the 
paper of Alshamaila et al. (2013) , the variable IT experience was initially added in the first design phase. 
However, when deep-diving into the methodology of Alshamaila et al. (2013) , it becomes apparent that 
they rephrased the  variable prior technology experience (Heide and Weiss 1995; Lippert and Forman 
2005) , into IT experience. The originating definition of technology experience, however encompasses 
more than solely IT experience. As it c an be reasonably expected that IoT experience is part of technology 
experience that is required to realize an edge -enabled IoT solution , this suggestion is adopted  and the 
variable is adjusted as indica ted in Table 24  .   

 
Based on the translation process  that was outlined above , Table 24  represents  all adjustments that 

are made in the second design iteration of the  tool . We can distinguish between three  types of 
adjustments : add (a relevant variable is missing meaning and should be added in the tool ) adjust (a 
variable is inaccurately phrased, meaning its definition or interpretation should be reformulated), remove 
(a variable is incorrectly placed in the tool  and should be removed).  
 
Table 24 : Required adjustments based on expert interviews  

Xvªz|¥¨¯ h«||z©ª~¥¤ {¥¨ ~£¦¨¥¬z£z¤ª© Vxª~¥¤ ª¥ 
ªv¡z 

^¤ªz¨¬~z­zz 

ez¨xz~¬zy §«v¢~ª¯ 
¥{ ©z¨¬~xz 

i}z x¥¤xz¦ª §«v¢~ª¯ ¥{ ©z¨¬~xz ©}¥«¢y yz©x¨~wz £¥¨zC 
^ª ©}¥«¢y yz©x¨~wz ª}z ¬v¢«z ª}vª ~© «¤¢¥x¡zy w¯ ª}z 
~¤{¨v©ª¨«xª«¨zC 
 

Vy «©ª ^cH 

 ^ªĊ© ~£¦¥¨ªv¤ª ª¥ z®¦¨z©© ª}z ¬v¢«z ¯¥« z¤vw¢z w¯ 
«©~¤| v¤ zy|z ~¤{¨v©ª¨«xª«¨z =~CzC w«©~¤z©© ¬v¢«z ¥{ 
ª}z ^¥i v¦¦¢~xvª~¥¤> 
 

Vyy ^cIA ^cJA ^cMA 
^cNA ^cFE v¤y 
^cFF 

 i}z ~¤¬z©ª£z¤ª ª}z x«©ª¥£z¨ }v© ª¥ y¥ {¥¨ ª}z ^¥i 
v¦¦¢~xvª~¥¤ ~© £~©©~¤| 

Vyy ^cFA ^cHA ^cJA 
^cKA ^cFE 
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 cz®ª ª¥ ¢vªz¤x¯A  ~ªªz¨ ~© v¢©¥ v¤ ~£¦¥¨ªv¤ª 

¨z§«~¨z£z¤ª ~£¦vxª~¤| ¨z©¦¥¤©zBª~£z yz¢v¯C 
 

Vy «©ª ^cF 

 ^ªĊ© ¤¥ª ¥¤¢¯ vw¥«ª yvªv ¦¨~¬vx¯A w«ª v¢©¥ vw¥«ª yvªv 
©zx¨zx¯C 
 

Vy «©ª ^cFA ^cG 

 [¥¨ ~¤ªz¨¬~z­zz© ~ª ~© ¥{ªz¤ }v¨y ª¥ y~©ª~¤|«~©} 
wzª­zz¤ ¦¨~¬vx¯ v¤y ©zx«¨~ª¯C i}~© ~© wzxv«©z ¦¨~¬vx¯ 
=v¤y ©zx¨zx¯> ¨z§«~¨z£z¤ª© ¦«ª© yz£v¤y© ¥¤ ©zx«¨~ª¯  
 

Vy «©ª ^cFA ^cKA ^cLA 
^cM 

 X¥£¦«ª~¤| xv¦vw~¢~ª¯ D ©¦zzy v¤y ©ª¥¨v|z 
¨z§«~¨z£z¤ª© v¨z £~©©~¤| 
 

Vyy ^cKA ^cL v¤y ^cN  

 b¥w~¢~ª¯ ©«¦¦¥¨ª ¨z§«~¨z£z¤ª© £v~¤¢¯ ¦«ªĊ© vyy~ª~¥¤v¢ 
¨z§«~¨z£z¤ª© ¥¤ x¥¤¤zxª~¬~ª¯ =zC|C £¥w~¢~ª¯ ¥{ ©}~¦© 
¤zzy© ª¥ wz ©«¦¦¥¨ªzy z¬z¤ vª ¦¢vxz© ­~ª} ¤¥ ¤zª­¥¨¡ 
vxxz©©>C 
 

Vy «©ª ^cGA ^cL 

 X¥¤¤zxª~¬~ª¯ ¨z§«~¨z£z¤ª© ©}¥«¢y v¢©¥ ~¤x¢«yz ª}z 
v¬v~¢vw~¢~ª¯ ¥{ ¤zª­¥¨¡ x¥¤¤zxª~¥¤ ~¤ v xz¨ªv~¤ 
¢¥xvª~¥¤C  
 

Vy «©ª ^cHA ^cK v¤y ^cL 

 Vxxz©©~w~¢~ª¯ v¤y ¨zvx}vw~¢~ª¯ ¨z§«~¨z£z¤ª© v¨z 
£~©©~¤|  
 

Vyy ^cM 

 i}z ¨z§«~¨z£z¤ª ¥{ «¦yvªz© v¤y «¦|¨vyz©A ~£¦vxª~¤| 
ª}z £v¤v|zvw~¢~ª¯ ¥{ ª}z ~¤{¨v©ª¨«xª«¨zA ~© £~©©~¤|C 
 

Vyy ^cHA ^c FE v¤y 
^cFF 

 h¦zzy v¤y «¤xz¨ªv~¤ª¯ ¥{ ¨z§«~¨zy ©xv¢vw~¢~ª¯ ¥{ ª}z 
~¤{¨v©ª¨«xª«¨z ~© £~©©~¤|C  
 

Vyy ^cM 

 hz¨¬z¨¢z©© ~© ª¥ ¦¨z£vª«¨z v¤y xv¤¤¥ª wz ©zz¤ v© v 
y¨~¬z¨ {¥¨ zy|z =¯zª>C bv¤¯ ¥ª}z¨ ~¤ªz¨¬~z­zz© 
~¤y~xvªzy ª}z¯ v¨z ¤¥ª {v£~¢~v¨ ­~ª} ª}z ª¥¦~xC  
 

gz£¥¬z ^cFA ^cGA ^cKA 
^cM v¤y ^cN 

    

h­~ªx}~¤| x¥©ª c¥ª ¥¤¢¯ ª}z ©¯©ªz£ ~¤ªz|¨vª~¥¤ ~© ¨z¢z¬v¤ªA w«ª v¢©¥ 
ª}z ¦¨¥xz©© ~¤ªz|¨vª~¥¤ 
 

Vy «©ª ^cI 

 VeĊ̂© v¨z v¤ ~£¦¥¨ªv¤ª v©¦zxªA ­}~x} ©}¥«¢y wz 
©z¦v¨vªz¢¯ £z¤ª~¥¤zy v© ¦v¨ª ¥{ ¥¦z¤¤z©©  
 

Vyy ^cHA ^cI ^cN 

 ^¤ªz¨¥¦z¨vw~¢~ª¯ ©}¥«¢y wz £z¤ª~¥¤zy v© w¨~y|~¤| 
¬v¨~vw¢z wzª­zz¤ ¥¦z¤¤z©© v¤y ©­~ªx}~¤| x¥©ªC 
 

Vyy 
 

^cF 

 X¥£¦¢z®~ª¯ v¤y ¢zvyBª~£z ¥{ £~|¨vª~¥¤ ~© £~©©~¤|C 
 

Vyy ^cL v¤y ^cN 

 i}z ¥¦¦¥¨ª«¤~ª¯ x¥©ªB v¤y ¨~©¡ ¥{ ~¤ªz|¨vª~¥¤ =zC|C 
y¥­¤ª~£z wzxv«©z ¥{ ~¤ªz|¨vª~¥¤>A ­}~x} ~£¦vxª 
©­~ªx}~¤| x¥©ª {¥¨ x«©ª¥£z¨©A ~© £~©©~¤|  
 

Vyy ^cJ v¤y ^cN 

 e¥©©~w~¢~ª¯ ¥{ ª¨v~¢Bv¤yBz¨¨¥¨ vª ¢¥­ ¥¦¦¥¨ª«¤~ª¯ x¥©ªA 
~¤ ª«¨¤ yzx¨zv©~¤| ©­~ªx}~¤| x¥©ªA ~© £~©©~¤|C 
 

Vyy ^cJA ^cMA ^cFE 

 V ¦v¨ª ¥{ ©­~ªx}~¤| x¥©ª xv¤ wz y~¨zxª¢¯ ¨z¢vªzy ª¥ 
£~|¨vª~¥¤ x¥©ªA ª}~© ¬v¨~vw¢z ~© £~©©~¤|C 
  

Vyy ^cK v¤y ^cN 

X«©ª¥£z¨ wv©z D 
¨z¬z¤«z ©¥«¨xz 

^¤ªz¨¬~z­zz© ~¤y~xvªzy ª¥ }v¬z y~{{~x«¢ª~z© 
«¤yz¨©ªv¤y~¤| ­}vª ~© ª}z ~¤©ªv¢¢zy wv©zA ª}z¨z{¥¨z ~ª 
©}¥«¢y wz yz{~¤zy £¥¨z x¢zv¨¢¯ 
 

Vy «©ª ^cFA ^cJA ^cL 
v¤y ^cM 

 Zy|z ¦¨¥¬~yz¨© £v¯ |z¤z¨vªz ¤z­ ¨z¬z¤«z w¯ «ª~¢~°~¤| 
£v~¤ªz¤v¤xz x¥¤ª¨vxª© v¤y ¥ª}z¨ vyy~ª~¥¤v¢ ©z¨¬~xz©C  

Vyy ^cGA ^cJ v¤y ^cM 
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 i~£z ª¥ x¥¤©«£z ~© £~©©~¤| =~CzC }¥­ ¢¥¤| ­~¢¢ ~ª ªv¡z 

wz{¥¨z ^ |z¤z¨vªz ¨z¬z¤«z>C  
 

Vyy ^cIA cFF 

 cz®ª ª¥ : ¥{ yvªv ¥¤ zy|z ¬©C x¢¥«yA zy|z x¥£¦«ª~¤| 
£v¯ ¦¥ªz¤ª~v¢¢¯ z¤vw¢z v¤ vyy~ª~¥¤v¢ v£¥«¤ª ¥{ yvªv 
ª}vª xv¤ wz ¦¨¥xz©©zy ¥¤ ª}z x¢¥«y 
 

Vy «©ª ^cG 

 i}z ¦¥©©~w~¢~ª¯A ¬v¢«z v¤y ¢z¬z¨v|z ¥{ ¦¢vª{¥¨£ 
¥­¤z¨©}~¦ ~¤ v¤ ^¥i ©z|£z¤ª ©}¥«¢y wz ~¤x¢«yzy 
 

Vyy ^cL 

gz¢vª~¬z x¥©ª ^ªĊ© ¤¥ª =¥¤¢¯> vw¥«ª |z¥|¨v¦}~xv¢ x¥¬z¨v|z w«ª £v~¤¢¯ 
vw¥«ª ª}z ©xv¢z ¥{ ~£¦¢z£z¤ªvª~¥¤ =­}~x} v¢©¥ 
~¤x¢«yz© |z¥|¨v¦}~xv¢ x¥¬z¨v|z> 
 

Vy «©ª ^cFA ^cHA ^cJA 
^cM v¤y ^cN 

 hª~¢¢A |z¥|¨v¦}~xv¢ ¢¥xvª~¥¤ =¤¥ª x¥¬z¨v|z> ~© v¢©¥ v 
{vxª¥¨ ª}vª £v¯ y¨~¬z ¨z¢vª~¬z x¥©ª 
 

Vyy ^cFA ^cGA ^cJ 
v¤y ^cL 

 e¨¥ªzxª~¥¤ ¥{ zy|z ¤¥yz© {¨¥£ ~ª© z¤¬~¨¥¤£z¤ª =~CzC 
z©¦zx~v¢¢¯ ~¤ xv©z ¥{ }¥©ª~¢z z¤¬~¨¥¤£z¤ª©> ~© £~©©~¤| 
 

Vyy ^cK 

 Vw©z¤xz D ¦¨z©z¤xz ¥{ x«¨¨z¤ª }v¨y­v¨z xv¤ ~£¦vxª 
ª}z ¨z¢vª~¬z x¥©ª ª}vª }v¬z ª¥ wz £vyzC 
 

Vyy ^cFA ^cGA ^cM 
v¤y ^cN  

 i}z ¨z¢vª~¬z x¥©ª ©}¥«¢y ¤¥ª ¥¤¢¯ ~¤x¢«yz ¨¥¢¢B¥«ªA w«ª 
v¢©¥ x¥©ª ¥{ ¥­¤z¨©}~¦A ¥¦z¨vª~¥¤ v¤y £v~¤ªz¤v¤xz 
 

Vy «©ª ^cFA ^cK v¤y ^cL 

^¥i v¦¦¢~xvª~¥¤Ċ© 
zx¥©¯©ªz£ }zv¢ª} 

i}z £zª¨~x© {¥¨ zx¥©¯©ªz£ }zv¢ª}A ¥¤ ª}z ¢z{ª ©~yz ¥{ 
ª}z w¥®A v¨z ª¥ ©¦zx~{~x v¤y xv«©z x¥¤{«©~¥¤ 
 

gz£¥¬z ^cFA ^cIA ^cJA 
^cM v¤ ^cN 

 i}z ¡¤¥­¢zy|z v¤y z®¦z¨~z¤xz ª}vª ¦¢v¯z¨© ~¤ ª}z ^¥i 
zx¥©¯©ªz£ xv¤ w¨~¤| ª¥ ª}z ªvw¢z =~CzC ¤¥¤B{~¤v¤x~v¢ 
¨z©¥«¨xz©> £v¯ v¢©¥ ~£¦vxª ª}z ¤zª­¥¨¡ ¬v¢«z  
 

Vyy ^cI v¤y ^cM 

=[~¤v¤x~v¢> g~©¡ h¥£zª~£z© ~ª ~© ¦¥©©~w¢z ª¥ ¨¥¢¢ ¥«ª ~ªz¨vª~¬z¢¯C 
^ªz¨vª~¬z ¨¥¢¢B¥«ª £~ª~|vªz© ª}z ¨~©¡ ~¤¬¥¢¬zy ­~ª} }~|}B
~¤~ª~v¢ ~¤¬z©ª£z¤ªC 
 

Vyy ^cN v¤y ^cFF 
 

 az|v¢ ¨~©¡ v¤y z®¦¥©«¨z =~¤ xv©z ¥{ ©¯©ªz£ {v~¢«¨z> 
£v¯ v¢©¥ ~£¦vxª ª}z ={~¤v¤x~v¢> ¨~©¡C  
 

Vyy ^cF v¤y ̂cK 

 i}z¨z v¨z y~{{z¨z¤ª {~¤v¤x~v¢ v¨¨v¤|z£z¤ª© =zC|C x¥B
¥­¤z¨©}~¦ ¥¨ {«¢¢ ¥­¤z¨©}~¦ ¥{ x¢~z¤ª> ­}~x} £v¯ 
~£¦vxª ª}z {~¤v¤x~v¢ ¨~©¡C 

Vyy ^cFA ^cGA ^cHA  
^cIA ^cJ v¤y ^cM 

    

[~¤v¤x~v¢ 
x¥£¦¢z®~ª¯ 

i}z {~¤v¤x~v¢ y~{{z¨z¤ª {~¤v¤x~v¢ v¨¨v¤|z£z¤ª© ª}vª 
v¨z ¦¥©©~w¢z =¢¥¥¡ vª {vxª¥¨ {¨¥£ {~¤v¤x~v¢ ¨~©¡> x¥«¢y 
¦¥ªz¤ª~v¢¢¯ «¤¢¥x¡ ¤z­ {~¤v¤x~v¢ ¨z©¥«¨xz© 
 

Vyy ^cFA ^cGA ^cHA  
^cIA ^cJ v¤y ^cM 

 i}z x}¥©z¤ ~¤{¨v©ª¨«xª«¨zA ¦¢«© ª}z ¤«£wz¨ ¥{ 
£¥¬z£z¤ª© wzª­zz¤ zy|z ¤¥yz© v¤y wzª­zz¤ ª}z 
zy|z v¤y x¢¥«yA £v¯ ~£¦vxª ª}z y~{{~x«¢ª¯ ¥{ w~¢¢~¤| 
y«¨~¤| ¨«¤ª~£z 
 

Vyy ^cIA ^cN 

 [~¤v¤x~v¢ x¥£¦¢z®~ª¯ ~© ¤¥ª ª}z ¨~|}ª ¬z¨wC ^ª ~© £¥¨z 
vw¥«ª {~¤v¤x~v¢ {zv©~w~¢~ª¯A £zv¤~¤| xv¤ ­z vxª«v¢¢¯ 
|zª ª}z {~¤v¤x~¤| v¨¥«¤yT ̂¤©ªzvy ¥{P }¥­ x¥£¦¢z® ~© 
~ª ª¥ |zª ª}z {~¤v¤x~¤| v¨¥«¤yT =y¥ ª}z ©v£z {¥¨ 
ªzx}¤~xv¢ x¥£¦¢z®~ª¯ v¤y ¥¨|v¤~°vª~¥¤v¢ x¥£¦¢z®~ª¯> 
 

Vy «©ª ^cL v¤y ^cM v¤y 
^cN 

izx}¤~xv¢ 
x¥£¦¢z®~ª¯ 

^ªĊ© ¤¥ª ¥¤¢¯ vw¥«ª }zªz¨¥|z¤z~ª¯ ¥{ yz¬~xz© v¤y 
©z¨¬~xz©A w«ª v¢©¥ vw¥«ª ª}z~¨ x¥¨¨z©¦¥¤y~¤| 
£¥y«¢v¨~ª¯ v¤y ª}z }zªz¨¥|z¤z~ª¯ ¥{ ¢~w¨v¨~z©A 
©ªv¤yv¨y© v¤y £¥y«¢v¨~ª¯ ¥{ ª}z v¦¦¢~xvª~¥¤C 

Vy «©ª ^cFA ^cI ^cM v¤y 
^cN 
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 ^¤ªz¨¬~z­zz© }vy y~{{~x«¢ª~z© ©z¦v¨vª~¤| wzª­zz¤ 

}zªz¨¥|z¤z~ª¯ ¥{ yz¬~xz© v¤y ©z¨¬~xz© v¤y ª}z 
©ªv¤yv¨y© ~¤ ^¥i v¦¦¢~xvª~¥¤C i}z¨z{¥¨z ª}z©z 
¬v¨~vw¢z© ©}¥«¢y wz {¥¨£«¢vªzy £¥¨z x¢zv¨¢¯C 
 

Vy «©ª ^cG v¤y ^cL 

 i}z £vª«¨~ª¯ ¥{ ª}z x}¥©z¤ ~¤{¨v©ª¨«xª«¨zĊ© z¢z£z¤ª©A 
¤zzyzy ª¥ {«¢{~¢¢ ª}z ¨z§«~¨z£z¤ª©A £v¯ v¢©¥ £v¡z ¨¥¢¢B
¥«ª £¥¨z x¥£¦¢z®C  
 

Vyy ^cM 

d¨|v¤~°vª~¥¤v¢ 
x¥£¦¢z®~ª¯ 

V£¥«¤ª ¥{ z®ªz¨¤v¢ ¦v¨ª¤z¨© ~© {¥¨£«¢vªzy 
~¤vyz§«vªz¢¯C ^ª ©}¥«¢y wz {¥¨£«¢vªzy ~¤ª¥ ¤«£wz¨ ¥{ 
©ªv¡z}¥¢yz¨© ª¥ £v¡z ~ª £¥¨z x¢zv¨ 
 

Vy «©ª ^cK 

 ^¤ªz¨¤v¢ x¥£¦¢z®~ª¯A x¥}z¨z¤x¯ v¤y ¨z©¦¥¤©~w~¢~ª¯ 
x¢v¨~ª¯ ~© £~©©~¤|C 
 

Vyy ^cFA ^cGA ^cIA 
^cM v¤y ^cN 

 i}z ¦z¥¦¢z {vxª¥¨A £zv¤~¤| ª}z x«¢ª«¨z v¤y ¬~©~¥¤ ¥{ 
ª}z ¥¨|v¤~°vª~¥¤ ={¨¥£ XB©«~ªz ¢z¬z¢ ª¥ ­¥¨¡z¨ ¢z¬z¢>A 
~£¦vxª~¤| }¥­ ª}z ~¤¤¥¬vª~¥¤ ­~¢¢ wz vy¥¦ªzyA ~© 
£~©©~¤|C  
 

Vyy ^cGA ^cI ^cKA 
^cMA ^cN v¤y 
^cFE 

 c¥ª ¥¤¢¯ ^i z®¦z¨~z¤xz ~© ¨z¢z¬v¤ªA w«ª v¢©¥ 
©ªv¡z}¥¢yz¨©Ċ ̂¥i z®¦z¨~z¤xz ~© ~£¦¥¨ªv¤ª =ª}~© ~© v 
©z¦v¨vªz y~©x~¦¢~¤z ª}v¤ ^i> 
 

Vy «©ª ^cJ v¤y ^cN  

 

7.1.2  Weighting  the generic variables  

i}~© ©zxª~¥¤ ­z~|}ª© ª}z ¬v¨~vw¢z© wv©zy ¥¤ ¥«ª¦«ª ¥{ ª}z WlbC [¨¥£ ª}z z¢z¬z¤ ¨z©¦¥¤yz¤ª©A ¥¤z 

y~y ¤¥ª {zz¢ x¥£{¥¨ªvw¢z ¨v¤¡~¤| ª}z ¬v¨~vw¢z©C ^¤ ^cLĊ© ¥¦~¤~¥¤A ª}z ¤~¤z |z¤z¨~x {vxª¥¨© v¨z ~¤ªz¨­¥¬z¤A 

£v¡~¤| ~ª }v¨y ª¥ ~¤y~xvªz ª}z~ ̈y~©ª~¤xª ̈ z¢vª~¬z ~£¦¥¨ªv¤xzC i}z ¥ª}z¨ ªz¤ ~¤ªz¨¬~z­zz© }v¬z ¦¨¥¬~yzy 

ª}z~¨ ~¤¦«ª ­}~x} ~© y~©¦¢v¯zy ~¤ ivw¢z GJC 

 

Wz{¥¨z ­z~|}ª~¤| ª}z |z¤z¨~x ¬v¨~vw¢z©A zvx} ~¤ªz¨¬~z­zz ­v© v©¡zy ~{ ª}z ¤~¤z |z¤z¨~x {vxª¥¨© v¨z 

©«{{~x~z¤ª ~¤ ¥¨yz¨ ª¥ v¤©­z¨ ~{ ª}z¨z ~© ¦¥ªz¤ª~v¢ {¥¨ zy|z x¥£¦«ª~¤| ~¤ v¤ ^¥i v¦¦¢~xvª~¥¤ «¤yz¨ v¤v¢¯©~©C 

V¢¢ ~¤ªz¨¬~z­zz© ~¤y~xvªzy ª}vªA ~{ ª}z {zzywvx¡ ª}z¯ ¦¨¥¬~yzy ¥¤ ª}z ª¥¥¢ ­¥«¢y wz ~¤x¢«yzy ~¤ ª}¥©z 

{vxª¥¨©A ª}z ¤~¤z |z¤z¨~x {vxª¥¨© ­¥«¢y wz ©«{{~x~z¤ª ª¥ v¤©­z¨ ª}z £v~¤ §«z©ª~¥¤C ª̂ ~© x¥¤x¢«yzy ª}vª ª}z 

¤~¤z |z¤z¨~x {vxª¥¨© v¨z ©«{{~x~z¤ª¢¯ x¥£¦¨z}z¤©~¬z ~¤ ¥¨yz¨ ª¥ z®ª¨vxª £zv¤~¤|{«¢ ¨z©«¢ª© ¥«ª ¥{ ª}z WlbC 

^ª ©}¥«¢y }¥­z¬z¨ wz ¤¥ªzy ª}vª ª}z Wlb ­v© v¦¦¢~zy ¥¤ ª}z ª¥¥¢ v© yz©~|¤zy ~¤ ¦}v©z FC V© ª}z ª¥¥¢ ~© 

vy «©ªzy ~¤ ª}z ©zx¥¤y yz©~|¤ ¦}v©z =~CzC x¥¤ªz®ª«v¢ {vxª¥¨© v¨z vy «©ªzyA ¨z£¥¬zy v¤y vyyzy>A ª}z ­z~|}ª© 

£~|}ª ¤¥ª wz x¥£¦¢zªz¢¯ vxx«¨vªzC i}~© ~£¦¢~xvª~¥¤ ¨z©«¢ª© {¨¥£ ª}z x}¥~xz ¥{ x¨¥©©B©zxª~¥¤v¢ yvªv 

x¥¢¢zxª~¥¤C V© ª}z |z¤z¨~x {vxª¥¨© ©ªv¯ ©~£~¢v¨A ª}z Wlb ©ª~¢¢ ¦¨¥¬~yz© ~¤ªz¨z©ª~¤| ~¤©~|}ª© vw¥«ª ª}z ¨z¢vª~¬z 

~£¦¥¨ªv¤xz ¥{ {vxª¥¨©C i}z¨z{¥¨zA ª}z ­z~|}ª© v© yz¨~¬zy {¨¥£ ª¥¥¢Ċ© yz©~|¤ FA ­~¢¢ wz v¦¦¢~zy ¥¤ ª}z ª¥¥¢ 

{¨¥£ yz©~|¤ GC i}z ~£¦¢~xvª~¥¤© ª}vª x¥£z ­~ª} ª}~© v¨z ªv¡z¤ ~¤ª¥ x¥¤©~yz¨vª~¥¤ ­}~¢z y¨v{ª~¤| 

x¥¤x¢«©~¥¤©C  

 

Wv©zy ¥¤ ª}z ¨z¢vª~¬z ~£¦¥¨ªv¤xz ¥{ ª}z ¤~¤z {vxª¥¨© ª}vª ~¤y~¬~y«v¢ ̈z©¦¥¤yz¤ª© }v¬z ~¤y~xvªzy =©zz 

v¦¦z¤y~® VCH>A ª}z ©ªv¤yv¨y yz¬~vª~¥¤ ~© xv¢x«¢vªzyC V }~|}z¨ ©ªv¤yv¨y yz¬~vª~¥¤ ~¤y~xvªz© ¢v¨|z¨ 

~¤x¥¤©~©ªz¤x~z© ~¤ yvªvC i}z¤A wv©zy ¥¤ ª}z v¬z¨v|z v¤y ª}z ©ªv¤yv¨y yz¬~vª~¥¤ ¥{ zvx} {vxª¥¨A ª}z 

x¥z{{~x~z¤ª ¥{ ¬v¨~vª~¥¤ D ¨z¢vª~¬z ©ªv¤yv¨y yz¬~vª~¥¤ = ὅέὩὪὪὭὧὭὩὲὸ έὪ ὺὥὶὭὥὸὭέὲ
  

 > ­v© 

xv¢x«¢vªzyC i}z x¥z{{~x~z¤ª ¥{ ¬v¨~vª~¥¤ ©«{{~xz© v© ©ªv¤yv¨y~°zy £zv©«¨z ¥{ y~©¦z¨©~¥¤A ­}~x} ~© ¥{ªz¤ 

~¤y~xvªzy v© ¦z¨xz¤ªv|zA v¤y xv¤ wz «©zy ª¥ z{{zxª«vªz v wzªªz¨ «¤yz¨©ªv¤y~¤| ¥{ ª}z ©ªv¤yv¨y yz¬~vª~¥¤ 

­~ª}~¤ ª}z x¥¤ªz®ª ¥{ ª}z yvªv =~CzC ª}z £zv¤ ¥{ ª}z yvªv> C i}z ¦¨z¨z§«~©~ªz ¥{ «©~¤| ª}z x¥z{{~x~z¤ª ¥{ 

¬v¨~vª~¥¤A ~© ª}vª ª}z £zv©«¨z£z¤ª© }v¬z v ¨zv¢ °z¨¥ =~CzC ~ª ~© ¥¤ v ¨vª~¥ ©xv¢z> =hv¢¡~¤y GEFE>C V© ª}z 

¨z¢vª~¬z ­z~|}ª© ¨z©«¢ª~¤| {¨¥£ ª}z Wlb xv¤ ¨v¤|z {¨¥£ E ª¥ FA ª}~© ¦¨z¨z§«~©~ªz ~© £zªC [«¨ª}z¨£¥¨zA ª}z 

x¥z{{~x~z¤ª ¥{ ¬v¨~vª~¥¤ }z¢¦© «© ~¤ v¤v¢¯°~¤| {¥¨ ­}~x} |z¤z¨~x {vxª¥¨© ª}z¨z ~© £¥¨z x¥¤©z¤©«© ª}v¤ ¥ª}z¨©C  
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i}z x¥z{{~x~z¤ª ¥{ ¬v¨~vª~¥¤ {¥¨ ª}z {vxª¥¨© ¦z¨xz~¬zy ¬v¢«z ¥{ ª}z ~¤{¨v©ª¨«xª«¨z =HJCGJ:>A X«©ª¥£z¨ wv©z 

D ̈ z¬z¤«z ©¥«¨xz =HHCHN:> v¤y ¨z¢vª~¬z x¥©ª ¥{ ~¤{¨v©ª¨«xª«¨z =HMCIE:> v¨z ¨z¢vª~¬z¢¯ ¢¥­A ~¤y~xvª~¤| 

~¤ªz¨¬~z­zz© ~¤y~xvªzy ª}z©z {vxª¥¨Ċ© ~£¦¥¨ªv¤xz ¨z¢vª~¬z¢¯ x¥¤©z¤ª~z¤ªC [¨¥£ ª}~© ­z yz¨~¬z ­~ª} 

vxxz¦ªvw¢z x¥¤©~©ªz¤x¯A ª}vª ª}z ¦z¨xz~¬zy ¬v¢«z ¥{ ª}z ~¤{¨v©ª¨«xª«¨z ~© ª}z £¥©ª ~£¦¥¨ªv¤ª {vxª¥¨ 

=­z~|}~¤| ECGIH>C i}z x«©ª¥£z¨ wv©z ~© ª}z ©zx¥¤y £¥©ª ~£¦¥¨ªv¤ª {vxª¥¨ ª¥ x¥¤©~yz¨ ­}z¤ v¤v¢¯°~¤| ª}z 

¦¥ªz¤ª~v¢ ¥{ zy|z x¥£¦«ª~¤| {¥¨ v¤ ^¥i v¦¦¢~xvª~¥¤ =­z~|}ª ~© ECFIJ>C i}z ¨z¢vª~¬z ~¤{¨v©ª¨«xª«¨z x¥©ª ¨v¤¡© 

v£¥¤| ª}z ¢z©© ~£¦¥¨ªv¤ª ¬v¨~vw¢z© =­z~|}ª~¤| ECEKM>C [«¨ª}z¨£¥¨zA ª}z ¬v¨~vw¢z© =[~¤v¤x~v¢> ¨~©¡ =XCkC R 

JJCFN: ; ­z~|}ª R ECFEL>A ¥¨|v¤~°vª~¥¤v¢ {zv©~w~¢~ª¯ =XCkC R KGCGL: ; ­z~|}ª R ECENF> v¤y ©­~ªx}~¤| x¥©ª 

=XCkC R KJCLL: ; ­z~|}ª R ECEKN> z®}~w~ª v £¥yz¨vªz¢¯ }~|} x¥z{{~x~z¤ª ¥{ ¬v¨~vª~¥¤A £zv¤~¤| ~¤ªz¨¬~z­zz© 

y~©¦¢v¯zy ¢z©© x¥¤©z¤©«© ¥¤ ª}z©z ¬v¨~vw¢z©C av©ª¢¯A ª}z {vxª¥¨© ªzx}¤~xv¢ {zv©~w~¢~ª¯ =XCkC R KNCKK: ; 

­z~|}ª R ECELJG>A ^¥i v¦¦¢~xvª~¥¤Ċ© zx¥©¯©ªz£ }zv¢ª} =XCkC LECJE: ; ­z~|}ª R ECFFG> v¤y {~¤v¤x~v¢ 

{zv©~w~¢~ª¯ =XCkC LICKK: v¤y ­z~|}ª ECEJM> y~©¦¢v¯zy ª¥ }v¬z v }~|} x¥z{{~x~z¤ª ¥{ ¬v¨~vª~¥¤A £zv¤~¤| ª}z¨z 

v¨z ¢v¨|z ~¤x¥¤©~©ªz¤x~z© ~¤ ~¤ªz¨¬~z­zz©Ċ ¥¦~¤~¥¤ ¥¤ ª}z ¨z¢z¬v¤xz ¥{ ª}z©z {vxª¥¨©C i}z ¦¨¥w¢z£ ¥{ w~| 

¬v¨~vª~¥¤© x¥«¢y wz ©¥¢¬zy w¯ vyy~¤| £¥¨z yvªv ¦¥~¤ª© =~CzC v ¢v¨|z¨ |¨¥«¦ ¥¨ ¨z©¦¥¤yz¤ª©>A ­}~x} v¢¢¥­© 

{¥¨ wzªªz¨ x¥¤¬z¨|z¤xz ¥{ ¨z©«¢ª©A ¢zvy~¤| ª¥ £¥¨z |z¤z¨v¢ x¥¤©z¤©«© ¥¤ ª}z v¬z¨v|z ­z~|}ª©C  

 

Wv©zy ¥¤ ª}z x¥¤©~©ªz¤x¯ ¨vª~¥ =`h^> y~©¦¢v¯zy ~¤ ivw¢z GJO gz©«¢ª© ¥{ Wz©ªBl¥¨©ª bzª}¥yivw¢z GJA 

~ª xv¤ wz ¥w©z¨¬zy ª}vª ª}z ¦v~¨B­~©z x¥£¦v¨~©¥¤© =¥{ ª}z Wz©ªBª¥B¥ª}z¨© v¤y ª}z ¥ª}z¨©Bª¥B­¥¨©ª {vxª¥¨©>A 

£vyz w¯ ª}z ¨z©¦¥¤yz¤ª©A v¨z v¦¦¨¥vx}~¤| °z¨¥C i}~© ªz¢¢© «© ª}vª ª}z ¨z©¦¥¤yz¤ªĊ© ¦v~¨B­~©z x¥£¦v¨~©¥¤© 

v¨z ¨z¢vª~¬z¢¯ x¥¤©~©ªz¤ªA £v¡~¤| ª}z£ ©«{{~x~z¤ª¢¯ ̈z¢~vw¢zC  

 
Table 25 : Results of Best -Worst Method  

 VClC bClC hCYC XCkC 

ez¨xz~¬zy ¬v¢«z ¥{ ª}z ~¤{¨v©ª¨«xª«¨z EAGIH EAGKK EAEMJL HJAGJ: 

h­~ªx}~¤| x¥©ª EAEKN EAEJK EAEIJH KJALL: 

X«©ª¥£z¨ wv©z D ¨z¬z¤«z ©¥«¨xz EAFIJ EAFHL EAEINF HHANK: 

gz¢vª~¬z ~¤{¨v©ª¨«xª«¨z x¥©ª EAEKM EAEKG EAEGKF HMAIE: 

^¥i v¦¦¢~xvª~¥¤<© zx¥©¯©ªz£ }zv¢ª} EAFFG EAENI EAELMK LEAJE: 

=[~¤v¤x~v¢> ¨~©¡ EAFEL EAEMM EAEJNG JJAFN: 

[~¤v¤x~v¢ {zv©~w~¢~ª¯ EAEJM EAEJE EAEIHF LIAKK: 

izx}¤~xv¢ {zv©~w~¢~ª¯ EAFEM EAEMN EAELJG KNAKK: 

d¨|v¤~°vª~¥¤v¢ {zv©~w~¢~ª¯ EAENF EAEMF EAEJKK KGAGL: 

X¥¤©~©ªz¤x¯ ¨vª~¥ EAELN EAELI cCVC cCVC 

 

 

Wv©zy ¥¤ ª}z©z ¨z©«¢ª©A ~ª ~© x¥¤x¢«yzy ª}vª ª}z ¦z¨xz~¬zy ¬v¢«z ¥{ ª}z ~¤{¨v©ª¨«xª«¨z v¤y ª}z 

x«©ª¥£z¨ wv©z v¨z ª}z £¥©ª ~£¦¥¨ªv¤ª v¤y ©zx¥¤y £¥©ª ~£¦¥¨ªv¤ª ¬v¨~vw¢z©C l}z¤ v©©z©©~¤| ª}z ¦¥ªz¤ª~v¢ 

¥{ zy|z x¥£¦«ª~¤| {¥¨ v¤ ^¥i v¦¦¢~xvª~¥¤A ª}z ¥«ªx¥£z© ¥{ ª}z©z ¬v¨~vw¢z© x¥«¤ª £¥¨z }zv¬~¢¯C i}z 

©­~ªx}~¤| x¥©ªA ¨z¢vª~¬z ~¤{¨v©ª¨«xª«¨z x¥©ªA v¤y {~¤v¤x~v¢ {zv©~w~¢~ª¯ v¨z ª}z ¢zv©ª ~£¦¥¨ªv¤ª ¬v¨~vw¢z©C 

]z¤xzA ª}z ¥«ªx¥£z© ¥{ ª}z©z ¬v¨~vw¢z© ©}¥«¢y wz ­z~|}ªzy ¢z©© ~¤ ª}z ~yz¤ª~{~xvª~¥¤ ¥{ ª}z ¦¥ªz¤ª~v¢ ¥{ 

zy|z x¥£¦«ª~¤| {¥¨ v¤ ^¥i v¦¦¢~xvª~¥¤ «¤yz¨ v¤v¢¯©~©C av©ª¢¯A ª}z ^¥i v¦¦¢~xvª~¥¤Ċ© zx¥©¯©ªz£ }zv¢ª}A 

{~¤v¤x~v¢ ¨~©¡A ªzx}¤~xv¢ {zv©~w~¢~ª¯A v¤y ¥¨|v¤~°vª~¥¤v¢ {zv©~w~¢~ª¯A v¨z ¥{ £¥yz¨vªz ~£¦¥¨ªv¤xzC i}z v¬z¨v|z 

­z~|}ª© v© y~©¦¢v¯zy ~¤ ivw¢z GJ v¨z vyyzy ~¤ {~¤v¢ ª¥¥¢C   

 
 

 

 

A.W. = Average Weight 

M.W. = Median Weight 

S.D.  = Standard Deviation  

C.V.  = Coefficient of variance  
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7.2  [~¤v¢ ª¥¥¢ 
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7.2.1  Explanation per variable   

Wv©zy ¥¤ ª}z yz{~¤~ª~¥¤© v© y¨v{ªzy ~¤ ª}z {~¨©ª yz©~|¤ ¦}v©z =©zz X}v¦ªz¨ J> v¤y ª}z ¬v¢«vw¢z ~¤©~|}ª© 

~¤ªz¨¬~z­zz© ¦¨¥¬~yzyA v¤ z®¦¢v¤vª~¥¤ {¥¨ zvx} ¬v¨~vw¢z ~¤ ª}z {~¤v¢ £¥yz¢ =©zxª~¥¤ LCG> ~© z¢«x~yvªzy ~¤ 

v¦¦z¤y~® VCIC i}z©z z®¦¢v¤vª~¥¤© ©}¥«¢y }z¢¦ ª}z ~¤y«©ª¨¯ ¦¨vxª~ª~¥¤z¨© ~¤ «¤yz¨©ªv¤y~¤| }¥­ ª}z ¬v¨~vw¢z 

~© yz{~¤zy v¤y }¥­ ~ª ~¤ªz¨vxª© ­~ª} ¥ª}z¨ ¬v¨~vw¢z©C i}~© ~© z©¦zx~v¢¢¯ ¨z¢z¬v¤ª ­}z¤ v¦¦¢¯~¤| ª}z 

{¨v£z­¥¨¡A ­}z¨z ~¤y«©ª¨¯ ¦¨vxª~ª~¥¤z¨© ¤zzy ª¥ }v¬z v¤ «¤yz¨©ªv¤y~¤| vw¥«ª ¬v¨~vw¢z©A wz{¥¨z ª}z¯ xv¤ 

~¤y~xvªz }¥­ ~ª v¦¦¢~z© ª¥ v¤ ^¥i v¦¦¢~xvª~¥¤ ©xz¤v¨~¥C    

7.3  j©z¨ |«~yz¢~¤z© 

7.3.1  Toolĉ© ¦urpose  and environment of use   

i}z ¦«¨¦¥©z ¥{ ª}z ª¥¥¢ ~© ª¥ z¤vw¢z ~¤{¥¨£zy yzx~©~¥¤ £v¡~¤| {¥¨ ©z¢zxª~¤| ^¥i v¦¦¢~xvª~¥¤ v¨zv© {¥¨ 

­}~x} zy|z x¥£¦«ª~¤| x¥¤ªv~¤© ©«w©ªv¤ª~v¢ ¦¥ªz¤ª~v¢C i}z IJ x¥¤ªz®ª«v¢ ~¤¦«ª ¬v¨~vw¢z© ¥{ ª}z ª¥¥¢ ©}¥«¢y 

wz «©zy ª¥ {¥¨£«¢vªz ª¥ v §«v¢~ªvª~¬z z©ª~£vª~¥¤ vw¥«ª ª}z ¤~¤z |z¤z¨~x {vxª¥¨©C i}z©z |z¤z¨~x ¬v¨~vw¢z© ~¤ 

ª«¨¤ z®¦¢v~¤ ª}z w«©~¤z©© £¥yz¢ ¬~vw~¢~ª¯ v¤y w«©~¤z©© £¥yz¢ {zv©~w~¢~ª¯A ­}~x} ¦¨¥¬~yz© «© ­~ª} v¤ 

~¤y~xvª~¥¤ vw¥«ª ª}z w«©~¤z©© ¦¥ªz¤ª~v¢ ¥{ zy|z x¥£¦«ª~¤| {¥¨ v¤ ^¥i v¦¦¢~xvª~¥¤C i}z ¥ª}z¨ ¦«¨¦¥©z ¥{ ª}z 

ª¥¥¢ ~© ª¥ {vx~¢~ªvªz ¦¥ªz¤ª~v¢ x«©ª¥£z¨© ~¤ ª}z~¨ z©ª~£vª~¥¤ vw¥«ª ª}z ¬v¢«z ª}vª zy|z x¥£¦«ª~¤| £v¯ 

x¥¤ª¨~w«ªz ª¥ ª}z~¨ {¥xv¢ ^¥i v¦¦¢~xvª~¥¤C l~ª} ª}z©z ª­¥ ¦«¨¦¥©z© ª}z ª¥¥¢ }v© ª}z ~¤ªz¤ª~¥¤ ª¥ x¥¤ª¨~w«ªz 

ª¥ w¨zv¡~¤| ª}z x«¨¨z¤ª yzvy¢¥x¡ ©~ª«vª~¥¤ ­}z¨z ¤z~ª}z¨ ~¤{¨v©ª¨«xª«¨z ¦¨¥¬~yz¨©A ¤¥¨ ^¥i ¦¨¥¬~yz¨© v¨z 

~¤xz¤ª~¬~°zy ª¥ ~¤¬z©ª ~¤ v¤ zy|z x¥£¦«ª~¤| zx¥©¯©ªz£C  

 

]v¬~¤| y¨v{ªzy ª}z ª¥¥¢A ª­¥ ¦¨~£v¨¯ v¤y ª­¥ ©zx¥¤yv¨¯ ©xz¤v¨~¥© ~¤ ­}~x} ~ª £v¯ wz v¦¦¢~zy v¨z 

~yz¤ª~{~zyC i}z {~¨©ª ¦¨~£v¨¯ ©xz¤v¨~¥ z¤{¥¢y© ­}z¤ v ¦¥ªz¤ª~v¢ zy|z x¥£¦«ª~¤| ¦¨¥¬~yz¨ ­v¤ª© ª¥ v¤v¢¯°z 

­}zª}z¨ v ©¦zx~{~x ¥̂i v¦¦¢~xvª~¥¤ v¨zv }v© }~|} ¦¥ªz¤ª~v¢ {¥¨ v¤ zy|z ¥{{z¨~¤|C i}z ª¥¥¢ xv¤ ª}z¤ wz «©zy 

~¤ ¥¨yz¨ ª¥ ~¤{¥¨£ ª}z ¦¥ªz¤ª~v¢ zy|z ¦¨¥¬~yz¨ vw¥«ª ­}¯ v ªv¨|zª £v¨¡zª £v¯ x¥¤ªv~¤ ©«w©ªv¤ª~v¢ ¦¥ªz¤ª~v¢C 

Wv©zy ¥¤ ª}vª ~¤{¥¨£vª~¥¤A ª}z ¦¥ªz¤ª~v¢ ¦¨¥¬~yz¨ xv¤ ªv¡z v¤ ~¤{¥¨£zy yzx~©~¥¤ ­}zª}z¨ ª¥ ªv¨|zª ª}z 

¨z©¦zxª~¬z ^¥i £v¨¡zªC i}z ©zx¥¤y ¦¨~£v¨¯ ©xz¤v¨~¥ x¥£z© {¨¥£ ª}z ¥ª}z¨ ©~yz ¥{ ª}z ©¦zxª¨«£A ­}z¨z 

¦¥ªz¤ª~v¢ zy|z x¥£¦«ª~¤| x«©ª¥£z¨© ­v¤ª ª¥ v¤v¢¯°z ~{ zy|z x¥£¦«ª~¤| ~© v ©«~ªvw¢z ©¥¢«ª~¥¤ {¥¨ ª}z~¨ ^¥i 

v¦¦¢~xvª~¥¤ v¨zvC [¥¨ ª}z x«©ª¥£z¨ ~ª ~© ~£¦¥¨ªv¤ª ª¥ |zª v¤ «¤yz¨©ªv¤y~¤| vw¥«ª ª}z ¬v¢«z ª}z¯ |v~¤ {¨¥£ 

v¤ zy|z ~¤{¨v©ª¨«xª«¨zC [¥¨ ª}z£A ~ª ~© v¢©¥ ¨z¢z¬v¤ª ª¥ v¤v¢¯°z ~{ ª}z¨z ~© ©«w©ªv¤ª~v¢ ¬v¢«z {¥¨ ¦¥ªz¤ª~v¢ 

zy|z ¦¨¥¬~yz¨©C i}~© ~© wzxv«©z zy|z ¦¨¥¬~yz¨© ¤zzy ª¥ wz ­~¢¢~¤| ª¥ ¨¥¢¢B¥«ª v¤ zy|z ~¤{¨v©ª¨«xª«¨z ª}vª 

x«©ª¥£z¨© £v¯ yz£v¤y =~CzC ª}z¨z ¤zzy© ª¥ wz ©«{{~x~z¤ª x«©ª¥£z¨ v¤y ¤zª­¥¨¡ ¬v¢«z>C  

 

d¤z ¥{ ª}z ©zx¥¤yv¨¯ ©xz¤v¨~¥© «¤{¥¢y© ­}z¤ ©z¨¬~xz ¦¨¥¬~yz¨© ¥¨ x«©ª¥£z¨© }v¬z v¢¨zvy¯ £vyz 

ª}z x}¥~xz ª¥ ~£¦¢z£z¤ª v¤ zy|z x¥£¦«ª~¤| ~¤{¨v©ª¨«xª«¨z ~¤ ª}z~¨ £v¨¡zªA w«ª yz¬z¢¥¦£z¤ª v¤yD¥¨ 

«ª~¢~°vª~¥¤ ~© ©ªv||z¨~¤|C ^¤ }~¤y©~|}ªA ª}z©z ©ªv¡z}¥¢yz¨© £~|}ª «©z ª}z ª¥¥¢ ª¥ v¤v¢¯°z ­}~x} v©¦zxª© v¨z  

ª}z ¨z¬z¨©z ©v¢~z¤ª ©ªv||z¨~¤| ©«xxz©©{«¢ ¨¥¢¢B¥«ªC i}z¯ xv¤ «©z ª}~© ~¤{¥¨£vª~¥¤ ª¥ z~ª}z¨ yzy~xvªz z{{¥¨ª© 

ª¥ ©¥¢¬z ª}z ~yz¤ª~{~zy ¦¨¥w¢z£ ¥¨A ~{ ª}z ¦¨¥w¢z£ xv¤¤¥ª wz ©¥¢¬zyA vwv¤y¥¤ ª}z ~yzvC i}z ¢v©ª =©zx¥¤yv¨¯> 

©xz¤v¨~¥ z¤¬z¢¥¦© ­}z¤ x«©ª¥£z¨© ­v¤ª ª¥ v¤v¢¯°z ­}~x} v©¦zxª© ª}z¯ ©}¥«¢y {¥x«© ¥¤ wz{¥¨z ¨¥¢¢~¤| ¥«ª 

v¤ zy|z ~¤{¨v©ª¨«xª«¨zC X«©ª¥£z¨© x¥«¢y wz ­¥¤yz¨~¤| ~{ ª}z¯ v¨z ¥¨|v¤~°vª~¥¤v¢¢¯A {~¤v¤x~v¢¢¯ v¤y 

ªzx}¤~xv¢¢¯ ©¦zv¡~¤| ¨zvy¯ {¥¨ ¨¥¢¢B¥«ªC i}z ª¥¥¢ ={zv©~w~¢~ª¯ ¦v¨ª> xv¤ ª}z¤ }z¢¦ ~¤ ©ª¨«xª«¨~¤| ª}z ª}¥«|}ª© 

vw¥«ª {vxª¥¨© ª}vª ©}¥«¢y wz ªv¡z¤ ~¤ª¥ vxx¥«¤ª {¥¨ ©«xxz©©{«¢ ¨¥¢¢B¥«ªC h«w©z§«z¤ª¢¯A x«©ª¥£z¨© £v¯ «©z 

ª}z ª¥¥¢Ċ© ¥«ª¦«ª ~¤ ¥¨yz¨ ª¥ ¦¨z¦v¨z ª}z ¥¨|v¤~°vª~¥¤ {¥¨ {«ª«¨z ¨¥¢¢B¥«ªC  

 

]v¬~¤| yz{~¤zy ª}z ©xz¤v¨~¥© ~¤ ­}~x} x¥£¦v¤~z© ~¤ |z¤z¨v¢ £v¯ «©z ª}z ª¥¥¢A ª}~© ©zxª~¥¤ z®¦¢v~¤© 

ª}z ¦¥©~ª~¥¤~¤| ¥{ ª}z ª¥¥¢ ~¤©~yz ª}z x¥£¦v¤¯C i}z ª¥¥¢ x¥¤©ª~ª«ªz© v }~|}B¢z¬z¢ ©ª¨vªz|~x v¤v¢¯©~© ¥{ ª}z 

¦¨¥w¢z£C V© ~¤y~¬~y«v¢© vª }~|}z¨ ¢z¬z¢© ¥{ ª}z ¥¨|v¤~°vª~¥¤ v¨z |z¤z¨v¢¢¯ z®¦zxªzy ª¥ }v¬z |¨zvªz¨ 

~¤{¢«z¤xz ¥¤ ©ª¨vªz|~x yzx~©~¥¤©A y«z ª¥ ª}z~¨ xz¤ª¨v¢~ª¯ v¤y ©ª¨vªz|~x ¢z¬z¢ ~¤ ª}z {~¨£ =Xv¨¦z¤ªz¨A 

\z¢zª¡v¤¯x°A v¤y hv¤yz¨© GEEI>A ª}z ª¥¥¢Ċ© ¥«ª¦«ª ªv¨|zª© ª}z «¦¦z¨ zx}z¢¥¤ ¥{ ¥¨|v¤~°vª~¥¤©C i}~© £zv¤© 

ª}vª «¦¦z¨ zx}z¢¥¤ £v¤v|z£z¤ª ©}¥«¢y «©z ª}z ª¥¥¢Ċ© ¥«ª¦«ª ~¤ ¥¨yz¨ ª¥ £v¡z ~¤{¥¨£zy yzx~©~¥¤© ¥¤ 

©ª¨vªz|~x ¢z¬z¢ =~CzC ©z¢zxª~¤| ©¦zx~{~x ^¥i v¦¦¢~xvª~¥¤ v¨zv© ª¥ ªv¨|zª>C ̂¤©~yz ª}z {¥«¨ ©xz¤v¨~¥© ­}~x} ­z¨z 
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~¢¢«©ª¨vªzy ~¤ ª}z ¦¨z¬~¥«© ¦v¨v|¨v¦}A ª}z¨z v¨z ª}¨zz |z¤z¨~x «©z© ¥{ ª}z ª¥¥¢Ċ© ¥«ª¦«ªC [~¨©ªA v¤ «¦¦z¨ 

zx}z¢¥¤ £v¤v|z¨ £v¯ «©z ª}z ª¥¥¢Ċ© ¥«ª¦«ª ~¤ ¥¨yz¨ ª¥ {¥¨£«¢vªz ¢¥|~xv¢ v¨|«£z¤ª© v¤y y~©x«©© 

£v¤v|z£z¤ª yzx~©~¥¤© ­~ª} ¥ª}z¨ «¦¦z¨ zx}z¢¥¤ £v¤v|z¨©C hzx¥¤yA v¤ «¦¦z¨ zx}z¢¥¤ £v¤v|z¨© £v¯ «©z 

ª}z ª¥¥¢Ċ© ¥«ª¦«ª ª¥ y~©¦¢v¯ ª}z ¨vª~¥¤v¢z ¥{ v ©ª¨vªz|~x yzx~©~¥¤ v¤y ª}z¨zw¯ {vx~¢~ªvªz v wzªªz¨ 

«¤yz¨©ªv¤y~¤| v¤y ©«¦¦¥¨ª ­~ª}~¤ ª}z~¨ ªzv£C i}~¨yA v |z¤z¨v¢ z£¦¢¥¯zz ­}¥£ }v© ©ª¨¥¤| wz¢~z¬z ~¤ v 

©ª¨vªz|~x x}¥~xzA xv¤ «©z ª}z ª¥¥¢Ċ© ¥«ª¦«ª ª¥ {¥¨£«¢vªz v¨|«£z¤ª© ~¤ ¥¨yz¨ ª¥ x¥¤¬~¤xz v¤ «¦¦z¨ zx}z¢¥¤ 

£v¤v|z¨ ~¤ }~© ¬~©~¥¤C ^ª ~© z®¦zxªzy ª}vª «¦¦z¨ zx}z¢¥¤ £v¤v|z¨© }v¬z ©«{{~x~z¤ª ¡¤¥­¢zy|z ª¥ v¦¦¢¯ ª}z 

ª¥¥¢A v© ª}z¯ |z¤z¨v¢¢¯ }v¬z v w¨¥vyz¨ ¥¬z¨¬~z­ ¥{ ª}z ¦¨¥w¢z£ =~CzC ª}z¯ v¨z ~¤ v ¦¥©~ª~¥¤ ª}vª ¨z§«~¨z© 

}~|} ¢z¬z¢ ¥¬z¨¬~z­ ¥{ ª}z w«©~¤z©©>C i}~© ~© ¨z§«~¨zyA v© ª}z ª¥¥¢ ªv¡z© ~¤ª¥ vxx¥«¤ª ª}z y~¬z¨©z ©z¨¬~xzA 

ªzx}¤¥¢¥|¯A ¥¨|v¤~°vª~¥¤ v¤y {~¤v¤xz y¥£v~¤©C V¢©¥A ª}~© ª¥¥¢ ¨z§«~¨z© v }~|}B¢z¬z¢ ©ª¨vªz|~x v¤v¢¯©~©A 

£zv¤~¤| ª}vª ~¤Byz¦ª} ªzx}¤~xv¢ ©¡~¢¢© v¨z ¤¥ª ¨z§«~¨zyC   

7.3.2  Ten constructive steps  to apply the tool  

c¥­A ª}z ª¥ªv¢~ª¯ ¥{ ¬v¨~vw¢z© ª}vª ~¤{¢«z¤xz ª}z w«©~¤z©© ¦¥ªz¤ª~v¢ ¥{ zy|z x¥£¦«ª~¤| {¥¨ ^¥i 

v¦¦¢~xvª~¥¤© }v© wzz¤ ~yz¤ª~{~zy v¤y wzz¤ v||¨z|vªzy ~¤ª¥ v x¥¤xz¦ª«v¢ £¥yz¢C i}~© ©zxª~¥¤ ª¨v¤©¢vªz© ª}z 

x¥¤xz¦ª«v¢ £¥yz¢ ~¤ª¥ v ª¥¥¢A w¯ ¦¨¥¬~y~¤| v ©ªz¦B­~©z |«~yz ª¥ v¦¦¢¯ ~ªC ̂¤ ª}z z®¦z¨ª ~¤ªz¨¬~z­©A ª}z 

}¯¦¥ª}z©~© ª}vª ª}z £v¤~{¥¢y ¥{ ¬v¨~vw¢z© ~¤ ª}z {«¢¢ x¥¤xz¦ª«v¢ £¥yz¢ ¥¬z¨¢¥vy© «©z¨© ­~ª} ~¤{¥¨£vª~¥¤A 

v¤y ª}z¨zw¯ x¥¤{«©z© ª}z£A }v© wzz¤ x¥¤{~¨£zyC i}z¨z{¥¨zA ~ª ~© }v¨y {¥¨ ~¤y«©ª¨¯ ¦¨vxª~ª~¥¤z¨© ª¥ 

«¤yz¨©ªv¤y v¤y v¦¦¢¯ ª}z {«¢¢ x¥¤xz¦ª«v¢ £¥yz¢ ª}vª ­v© y¨v{ªzy ~¤ ©zxª~¥¤ LCGC ^¤ ¥¨yz¨ ª¥ ©¥¢¬z ª}~© 

¦¨¥w¢z£A v ©ªz¦BwB̄©ªz¦ |«~yz ~¤x¢«y~¤| ªz¤ x¥¤©ª¨«xª~¬z ©ªz¦©A }v© wzz¤ y¨v{ªzyC i}z©z ªz¤ ©ªz¦© v¨z 

wv©zy ¥¤ ª}z ¦¥©~ª~¬z {zzywvx¡ ~¤ªz¨¬~z­zz© ¦¨¥¬~yzy vw¥«ª ª}z ©z¦v¨vª~¥¤ ¥{ ª}z x¥¤xz¦ª«v¢ £¥yz¢ ~¤ª¥ 

FE y~©ª~¤xª w¥®z©C b¥¨z ©¦zx~{~xv¢¢¯A ª}z ~¤ªz¨¬~z­© }v¬z ~¤y~xvªzy ª}vª ©z¦v¨vª~¤| ª}z ¤~¤z |z¤z¨~x {vxª¥¨© 

=¦z¨xz~¬zy ¬v¢«z ¥{ ª}z ~¤{¨v©ª¨«xª«¨zA ©­~ªx}~¤| x¥©ª©A x«©ª¥£z¨ wv©zD¨z¬z¤«z ©¥«¨xzA ¨z¢vª~¬z 

~¤{¨v©ª¨«xª«¨z x¥©ªA ={~¤v¤x~v¢> ¨~©¡A ^¥i v¦¦¢~xvª~¥¤Ċ© zx¥©¯©ªz£ =}zv¢ª}>A {~¤v¤x~v¢ x¥£¦¢z®~ª¯A ªzx}¤~xv¢ 

x¥£¦¢z®~ª¯ v¤y ¥¨|v¤~°vª~¥¤v¢ x¥£¦¢z®~ª¯> ~¤ª¥ ¤~¤z y~©ª~¤xª w¥®z©A z¤}v¤xzy ª}z ~¤ªz¨¬~z­zz©Ċ 

«¤yz¨©ªv¤y~¤| ¥{ ª}z ª¥¥¢C i}~© ~¤©~|}ª }v© ~¤©¦~¨zy v¤y ª}z¨zw¯ {¥¨£zy ª}z wv©z© {¥¨ ª}z £zª}¥y w¯ ­}~x} 

ª}z ª¥¥¢ ©}¥«¢y wz v¦¦¢~zyC i}~© £zv¤© ª}vªA ~¤y«©ª¨¯ ¦¨vxª~ª~¥¤z¨© ­}¥£ ­v¤ª ª¥ v¦¦¢¯ ª}z ª¥¥¢A ©}¥«¢y 

{¥¢¢¥­ ª}z ªz¤ x¥¤©ª¨«xª~¬z ©ªz¦© ª}vª }v¬z wzz¤ y~©¦¢v¯zy ~¤ v¦¦z¤y~® VCJC l}z¨zv© ª}z FEB©ªz¦ £zª}¥y 

~© ~¤ ~ª© z©©z¤xz ª}z x¥¤xz¦ª«v¢ £¥yz¢ x«ªB«¦ ~¤ª¥ ¤«£z¨¥«© ¦~zxz©A ª}z ~¤ªz¨¬~z­© }v¬z y~©¦¢v¯zy ª}vª 

¦¨¥¬~y~¤| ~¤{¥¨£vª~¥¤ ©ªz¦BwB̄©ªz¦ z¤}v¤xz© ¦¨vxª~ª~¥¤z¨©Ċ «¤yz¨©ªv¤y~¤| =~CzC ª}z¯ v¨z ¤¥ª ¥¬z¨¢¥vyzy 

­~ª} £v¤~{¥¢y ¬v¨~vw¢z©>C 

 ^¤ ª}z ªz¤B©ªz¦ £zª}¥y ª}vª ~© y~©¦¢v¯zy ~¤ v¦¦z¤y~® VCJA ­~ª}~¤ ª}z {~¨©ª ¤~¤z ©ªz¦©A ¦¨vxª~ª~¥¤z¨© 

©}¥«¢y «©z ª}z x¥¤ªz®ª«v¢ {vxª¥¨© =~CzC yv¨¡ w¢«z v¤y ¢~|}ª ¯z¢¢¥­> ¥¤ ª}z ¢z{ª ©~yz ¥{ ª}z w¥® v© v¨|«£z¤ª© 

ª¥ |~¬z v¤ z¢vw¥¨vªz z®¦¢v¤vª~¥¤ vw¥«ª }¥­ ª}z ~¤¦«ª ¬v¨~vw¢z© =­}~x} v¨z ©¦zx~{~xvª~¥¤© ¥{ ª}z ^¥i 

v¦¦¢~xvª~¥¤ «¤yz¨ v¤v¢¯©~©> ~¤ªz¨vxª ­~ª} ª}z |z¤z¨~x {vxª¥¨C Wv©zy ¥¤ ª}z©z ~¤¦«ª ¬v¨~vw¢z©A v¨|«£z¤ª© xv¤ 

ª}«© wz {¥¨£«¢vªzy ª}vª v̈ |«z {¥¨ ¦¥©~ª~¬z ¥¨ ¤z|vª~¬z ~¤{¢«z¤xz ¥¤ ª}z |z¤z¨~x {vxª¥¨C W¯ £zv¤© ¥{ ª}~© 

¦¨¥xz©©A ¦¨vxª~ª~¥¤z¨© |zª v ©z¤©z vw¥«ª ª}z z®ªz¤ª ª¥ ­}~x} ª}z |z¤z¨~x {vxª¥¨© ~© ©«{{~x~z¤ª¢¯ x¥¬z¨zyC ^{ 

v ¦¨vxª~ª~¥¤z¨ ­¥«¢y {¥¨ z®v£¦¢z ©ªv¨ª vª ©ªz¦ FA }zD©}z ­¥«¢y «©z ª}z ¬v¨~vw¢z© vw¥«ª ª}z v¦¦¢~xvª~¥¤ ª}vª 

~© «¤¢¥x¡zy w¯ ª}z ~¤{¨v©ª¨«xª«¨z v¤y ª}z ~¤{¨v©ª¨«xª«¨z ¨z§«~¨z£z¤ª©A ~¤ ¥¨yz¨ ª¥ ~¤y~xvªz ª¥ ­}vª z®ªz¤ª 

x«©ª¥£z¨© ¦z¨xz~¬z ©«w©ªv¤ª~v¢ ¬v¢«z {¥¨ v¤ zy|z x¥£¦«ª~¤| ~¤{¨v©ª¨«xª«¨zC W¯ ªv¡~¤| ~¤ª¥ x¥¤©~yz¨vª~¥¤ 

zvx} ¥{ ª}z x¥¤ªz®ª«v¢ {vxª¥¨© =~CzC v¨z ª}z¯ ¥{ ~£¦¥¨ªv¤xzA vw©z¤ªA ¦¨z©z¤ªA ©ªv||z¨~¤| yz¬z¢¥¦£z¤ªA 

y¨~¬~¤| yz¬z¢¥¦£z¤ªA zªxC> v¤ z¢vw¥¨vªz v¨|«£z¤ª xv¤ wz {¥¨£«¢vªzyC W¯ y¥~¤| ª}~© {¥¨ zvx} ¥{ ª}z ¤~¤z 

|z¤z¨~x {vxª¥¨©A v ©«{{~x~z¤ª v¨|«£z¤ª ª}vª xv¤ wz «©zy ª¥ yz¨~¬z ª¥ ª}z {~¤v¢ v¤©­z¨A ~© {¥¨£«¢vªzyC 

i}z¨z{¥¨zA v{ªz¨ x¥¤y«xª~¤| ª}z ©v£z ¦¨¥xz©© {¥¨ ª}z {~¨©ª ¤~¤z ©ªz¦©A ~¤ ª}z ªz¤ª} ©ªz¦A ª}z {«¢¢ £¥yz¢ ¦¢«© 

¥«ª¦«ª {¨¥£ ª}z {~¨©ª ¤~¤z ©ªz¦©A ~© «©zy ª¥ {¥¨£«¢vªz v {~¤v¢ v¤©­z¨ vw¥«ª ª}z ¦¥ªz¤ª~v¢ ¥{ v¤ ^¥i 

v¦¦¢~xvª~¥¤ {¥¨ zy|z x¥£¦«ª~¤|C X}v¦ªz¨ M y~©¦¢v¯© }¥­ ª}~© ­¥¨¡© w¯ yz£¥¤©ª¨vª~¤| ª}z ª¥¥¢ ¥¤ ¥¤z ^¥i 

v¦¦¢~xvª~¥¤C  
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7.4  X¥¤x¢«©~¥¤ 

c¥­A v{ªz¨ ª}z ©zx¥¤y ~ªz¨vª~¥¤ ¥{ ª}z yz©~|¤ ¦}v©zA ª}z ©zx¥¤y ©«w §«z©ª~¥¤P }¥­ xv¤ ª}z ~yz¤ª~{~zy 

x¥¤xz¦ª© wz x¥£w~¤zy ~¤ª¥ v ª¥¥¢ ª}vª ~¤y~xvªz© ª}z ¦¥ªz¤ª~v¢ ¥{ zy|z x¥£¦«ª~¤| {¥¨ y~©ª~¤xª ^¥i 

v¦¦¢~xvª~¥¤©T ̂ © v¤©­z¨zyC ^ª ~© x¥¤x¢«yzy ª}vª ª}z £v ¥¨~ª¯ ¥{ ª}z ¬v¨~vw¢z© ª}vª ­z¨z x¥£w~¤zy ~¤ ª}z ª¥¥¢ 

~¤ ª}z {~¨©ª yz©~|¤ ~ªz¨vª~¥¤ v¨z ¨z¢z¬v¤ªC V¢¢ ~¤ªz¨¬~z­zz© ~¤y~xvªzy ª}vª zvx} ~¤y~¬~y«v¢ |z¤z¨~x ¬v¨~vw¢z ~© 

¨z¢z¬v¤ª v¤y ª}vª ª¥|zª}z¨ ª}z¯ ¦¨¥¬~yz v x¥£¦¨z}z¤©~¬z ©zª ¥{ ¬v¨~vw¢z© ª}vª v¨z ¤zzyzy ª¥ ~¤y~xvªz ª}z 

¦¥ªz¤ª~v¢ ¥{ zy|z x¥£¦«ª~¤| {¥¨ v¤ ^¥i v¦¦¢~xvª~¥¤C ]¥­z¬z¨A ª}z ª¥¥¢ ¤zzy© ¨z{~¤z£z¤ª ~¤ ¥¨yz¨ ª¥ z¤©«¨z 

vxx«¨vªz ¨z{¢zxª~¥¤ ¥{ ̈zv¢~ª¯C bv~¤ x¥¤x¢«©~¥¤© ª}vª v¨z yz¨~¬zy {¨¥£ ¨z{~¤z£z¤ª ~¤x¢«yzO 

 

W«©~¤z©© £¥yz¢ ¬~vw~¢~ª¯O ̂¤©ªzvy ¥{ ¦z¨xz~¬zy §«v¢~ª¯ ¥{ ©z¨¬~xzA ¦z¨xz~¬zy ¬v¢«z ¥{ ª}z ~¤{¨v©ª¨«xª«¨z £¥¨z 

vxx«¨vªz¢¯ z®¦¢v~¤© }¥­ x«©ª¥£z¨ ¬v¢«z ~© x¨zvªzy ­~ª} v¤ zy|z ~¤{¨v©ª¨«xª«¨zC  

¶ ez¨xz~¬zy ¬v¢«z ¥{ ª}z ~¤{¨v©ª¨«xª«¨zO hz¨¬z¨¢z©© x¥£¦«ª~¤| ~© ~¤ ~ªĊ© ~¤{v¤x¯C i}z¨z{¥¨zA ª}~© x¥¤xz¦ª 

y¥z© ¤¥ª =¯zª> ¦¢v¯ v ¨¥¢z ~¤ yzªz¨£~¤~¤| ª}z ¦z¨xz~¬zy ¬v¢«z ¥{ ª}z ~¤{¨v©ª¨«xª«¨zC [«¨ª}z¨£¥¨zA ª}z 

~¤{¨v©ª¨«xª«¨z ¨z§«~¨z£z¤ª©P vxxz©©~w~¢~ª¯ ¥{ yvªvA v£¥«¤ª ¥{ «¦yvªz© v¤y «¦|¨vyz©A v¤y ©¦zzy v¤y 

«¤xz¨ªv~¤ª¯ ¥{ ©xv¢vw~¢~ª¯A v¨z ¥{ ¨z¢z¬v¤xzC  

¶ h­~ªx}~¤| x¥©ªO i}z x¥£¦¢z®~ª¯B v¤y ¢zvy ª~£z ¥{ £~|¨vª~¥¤A v¤y ¥¦¦¥¨ª«¤~ª¯ x¥©ª ¥{ y¥­¤ª~£zB ¥¨ 

©¯©ªz£ {v~¢«¨z y«¨~¤| £~|¨vª~¥¤A v¨z ¨z¢z¬v¤ª vyy~ª~¥¤v¢¢¯ ª¥ ª}z ¬v¨~vw¢z© ~yz¤ª~{~zy ~¤ ª}z {~¨©ª yz©~|¤ 

~ªz¨vª~¥¤C  

¶ X«©ª¥£z¨ wv©zD¨z¬z¤«z ©¥«¨xzO cz®ª ª¥ ª}z ¬v¨~vw¢z© ~yz¤ª~{~zy ~¤ ª}z {~¨©ª yz©~|¤ ~ªz¨vª~¥¤A ª}z ª~£z 

ª¥ x¥¤©«£z v¤y ª}z ¦¥©©~w~¢~ª¯ ¥{ ©«¦¦¥¨ªD£v~¤ªz¤v¤xz x¥¤ª¨vxª© v¨z ~£¦¥¨ªv¤ª {¥¨ v©©z©©~¤| ª}z 

x«©ª¥£z¨ wv©zD¨z¬z¤«z ©¥«¨xzC  

¶ gz¢vª~¬z ~¤{¨v©ª¨«xª«¨z x¥©ªO Vyy~ª~¥¤v¢¢¯ ª¥ ª}z ¨z§«~¨zy ©xv¢z ¥{ ª}z ~¤{¨v©ª¨«xª«¨zA ª}z ¬v¨~vw¢z©P 

¦¨¥ªzxª~¥¤ ¤zxz©©~ª¯ ¥{ zy|z ¤¥yz© {¨¥£ ª}z~¨ z¤¬~¨¥¤£z¤ªA ¦¨z©z¤xzDvw©z¤xz ¥{ zy|z ¤¥yz© v¤y 

£¥w~¢z ¤zª­¥¨¡ ¥¤ ©~ªzA v¤y |z¥|¨v¦}~xv¢ ¢¥xvª~¥¤ ¥{ ^¥i v¦¦A v¨z ¨z¢z¬v¤ª {¥¨ yzªz¨£~¤~¤| ª}z ¨z¢vª~¬z 

x¥©ªC [«¨ª}z¨£¥¨zA ¥¤z ©}¥«¢y ¤¥ª ¥¤¢¯ ¢¥¥¡ vª ª}z x¥©ª ¥{ ¨¥¢¢B¥«ªA w«ª v¢©¥ vª ª}z x¥©ª ¥{ ¥­¤z¨©}~¦A 

¥¦z¨vª~¥¤A v¤y £v~¤ªz¤v¤xz ¥{ ª}z ~¤{¨v©ª¨«xª«¨zC 

¶ ^¥i v¦¦¢~xvª~¥¤Ċ© zx¥©¯©ªz£ =}zv¢ª}>O i}z ¬v¨~vw¢z© ª}vª z®¦¢v~¤ ª}z zx¥©¯©ªz£ ¨¥w«©ª¤z©©A 

¦¨¥y«xª~¬~ª¯A v¤y y~¬z¨©~ª¯A v¨z ª¥ ©¦zx~{~x v¤y xv«©z x¥¤{«©~¥¤C c¥¤B{~¤v¤x~v¢ ¨z©¥«¨xz© ¥{ zx¥©¯©ªz£ 

¦¢v¯z¨© vyy~ª~¥¤v¢¢¯ ¦¢v¯© v ¨¥¢z ~¤ ª}z ¤zª­¥¨¡ ¬v¢«z ª}vª ¨z©«¢ª© {¨¥£ v¤ ^¥i v¦¦¢~xvª~¥¤Ċ© zx¥©¯©ªz£C  

¶ =[~¤v¤x~v¢> ¨~©¡O i}z¨z v¨z y~{{z¨z¤ª ©ªv¤yv¨y© {¥¨ {~¤v¤x~v¢ v¨¨v¤|z£z¤ª© ~¤ ¥¨yz¨ ª¥ ¨¥¢¢B¥«ª v¤ zy|z 

~¤{¨v©ª¨«xª«¨zC V ¦¥©©~w~¢~ª¯ ¥{ ~ªz¨vª~¬z ¨¥¢¢B¥«ª xv¤ £~ª~|vªz ª}z ¨~©¡ ~¤¬¥¢¬zy ­~ª} }~|} ~¤¬z©ª£z¤ª©C 

av©ª¢¯A ª}z z®¦¥©«¨zD¢z|v¢ x¥¤©z§«z¤xz© ¥{ ©¯©ªz£ {v~¢«¨z {¥¨£ v {~¤v¤x~v¢ ¨~©¡ ­}~¢z ª}z ~¤{¨v©ª¨«xª«¨z 

~© ~¤ ¥¦z¨vª~¥¤C    

W«©~¤z©© £¥yz¢ {zv©~w~¢~ª¯O [~¤v¤x~v¢A ªzx}¤~xv¢A v¤y ¥¨|v¤~°vª~¥¤v¢ {zv©~w~¢~ª¯ £¥¨z vxx«¨vªz¢¯ ¨z{¢zxª ª}z 

~¤ªz¤yzy £zv©«¨z =~¤©ªzvy ¥{ x¥£¦¢z®~ª¯>C 

¶ [~¤v¤x~v¢ {zv©~w~¢~ª¯O i}z ¬v¨~vw~¢~ª¯ ¥{ v¤ ^¥i v¦¦¢~xvª~¥¤Ċ© x¥£¦«ªvª~¥¤v¢ ¢¥xvª~¥¤ wzª­zz¤ zy|z ¤¥yz© 

v¤yD¥¨ ª}z x¢¥«y £v¡z© w~¢¢~¤| ©~|¤~{~xv¤ª¢¯ £¥¨z y~{{~x«¢ª =~£¦vxª~¤| {~¤v¤x~v¢ {zv©~w~¢~ª¯>C   

¶ izx}¤~xv¢ {zv©~w~¢~ª¯O V¢¢ ~yz¤ª~{~zy ¬v¨~vw¢z© v¨z ¨z¢z¬v¤ª v¤y x¥¬z¨ ª}z £¥©ª ~£¦¥¨ªv¤ª v©¦zxª©C 

Y~©ª~¤xª~¥¤ wzª­zz¤ }zªz¨¥|z¤z~ª¯ ¥{ ©ªv¤yv¨y© v¤y ¦¨z©z¤xzDvw©z¤xz ¥{ ©ªv¤yv¨y© ­v© ¤¥ª x¢zv¨C 

¶ d¨|v¤~°vª~¥¤v¢ {zv©~w~¢~ª¯O cz®ª ª¥ ª}z ¤«£wz¨ ¥{ ©ªv¡z}¥¢yz¨©A ª}z~¨ ~¤ªz¨¤v¢ x¥£¦¢z®~ª¯ ~© ¨z¢z¬v¤ªC 

V¢©¥ ©ªv¡z}¥¢yz¨Ċ© x«¢ª«¨z v¤y ¬~©~¥¤ ª¥­v¨y© ~¤¤¥¬vª~¥¤ ~© ¨z¢z¬v¤ªC av©ª¢¯A ¤z®ª ª¥ ©ªv¡z}¥¢yz¨Ċ© ^i 

z®¦z¨~z¤xzA ª}z~¨ ^¥i z®¦z¨~z¤xz ~© ¨z¢z¬v¤ªC  

 

Wv©zy ¥¤ ª}z wz©ªB­¥¨©ª £zª}¥yA ­z x¥¤x¢«yz ª}vªP ¦z¨xz~¬zy ¬v¢«z ¥{ ª}z ~¤{¨v©ª¨«xª«¨z v¤y ª}z 

x«©ª¥£z¨ wv©zD¨z¬z¤«z ©¥«¨xz x¥«¤ª v¨z ª}z £¥©ª ~£¦¥¨ªv¤ª ¬v¨~vw¢z© ~¤ ¥¨yz¨ ª¥ v©©z©© ª}z w«©~¤z©© 

¦¥ªz¤ª~v¢C i}z ©­~ªx}~¤| x¥©ªA ¨z¢vª~¬z ~¤{¨v©ª¨«xª«¨z x¥©ªA v¤y {~¤v¤x~v¢ {zv©~w~¢~ª¯A £v¡z «¦ ª}z ¢zv©ª 

~£¦¥¨ªv¤ª ©zª ¥{ ¬v¨~vw¢z©C av©ª¢¯A ª}z ^¥i v¦¦¢~xvª~¥¤Ċ© zx¥©¯©ªz£ }zv¢ª}A {~¤v¤x~v¢ ¨~©¡A ªzx}¤~xv¢ 

{zv©~w~¢~ª¯A v¤y ¥¨|v¤~°vª~¥¤v¢ {zv©~w~¢~ª¯A v¨z ¥{ £¥yz¨vªz ~£¦¥¨ªv¤xzC  

 

[~¤v¢¢¯A ª}z ª¥ªv¢ x¥£w~¤vª~¥¤ ¥{ ª}z ~yz¤ª~{~zy x¥¤xz¦ª© ~¤ª¥ ¥¤z ª¥¥¢A ª}vª ~¤y~xvªz© ª}z w«©~¤z©© 

¦¥ªz¤ª~v¢ ¥{ zy|z x¥£¦«ª~¤| {¥¨ y~©ª~¤xª ^¥i v¦¦¢~xvª~¥¤A ~© y~©¦¢v¯zy ~¤ ©zxª~¥¤ LCG  
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8 Yz£¥¤©ª¨vª~¥¤  
i}~© X}v¦ªz¨ z¤{¥¢y© ª}z yz£¥¤©ª¨vª~¥¤ ¥{ ª}z ª¥¥¢ ¥¤ v¤ ^¥i v¦¦¢~xvª~¥¤ w¯ £zv¤© ¥{ ª}z ªz¤ 

x¥¤©ª¨«xª~¬z ©ªz¦© ­}~x} }v¬z wzz¤ z®¦¢v~¤zy ~¤ ©zxª~¥¤ LCHCGC i}z yz£¥¤©ª¨vª~¥¤ ~¤ªz¤ª© ª¥ }z¢¦ ¨zvyz¨© 

«¤yz¨©ªv¤y }¥­ ª}z ª¥¥¢ ©}¥«¢y wz v¦¦¢~zy ~¤ ¦¨vxª~xzC i}~© ¦}v©z ~© v¢©¥ «©zy v© ~¤¦«ª {¥¨ ª}z z¬v¢«vª~¥¤ 

=X}v¦ªz¨ N> ª}vª £zv©«¨z© ª¥ ­}vª z®ªz¤ª ª}z ª¥¥¢ £zzª© ª}z yz©~|¤ ¥w zxª~¬z© v¤y ª}z¨zw¯ ©¥¢¬z© ª}z 

¦¨¥w¢z£ ª}vª }v© wzz¤ ~yz¤ª~{~zy ~¤ X}v¦ªz¨ IC 

 

Vxx¥¨y~¤| ª¥ ez{{z¨© zª v¢C =GEEL>A ¥¤z xv¤ z®zx«ªz ª}z yz£¥¤©ª¨vª~¥¤ ¦}v©z w¯ £zv¤© ¥{P 

z®¦z¨~£z¤ªvª~¥¤A xv©z ©ª«y¯A ©~£«¢vª~¥¤ ¦¨¥¥{A ¥¨ v¤¥ª}z¨ v¦¦¨¥¦¨~vªz vxª~¬~ª¯C ^¤ ª}z yz£¥¤©ª¨vª~¥¤ ¦}v©z 

¥{ ª}~© ª}z©~© ¨z©zv¨x}A ª}z x¥¤xz¦ª«v¢ £¥yz¢ ~© v¦¦¢~zy ¥¤ v¤ ^¥i v¦¦¢~xvª~¥¤A ª}«© x¥¤©ª~ª«ª~¤| v xv©zB

©ª«y¯C i}~© ­v© ~yz¤ª~{~zy ª¥ wz ª}z £¥©ª ©«~ªvw¢z yz£¥¤©ª¨vª~¥¤ v¦¦¨¥vx} v© ~ª y~©¦¢v¯© }¥­ ª}z ª¥¥¢ 

©}¥«¢y wz v¦¦¢~zy v¤y ­}vª ¦¨vxª~xv¢ «ª~¢~ª¯ ~ª yz¢~¬z¨©C [~¨©ªA ª}z xv©z ©z¢zxª~¥¤ x¨~ªz¨~v v¨z z¢vw¥¨vªzy «¦¥¤ 

~¤ ©zxª~¥¤ MCFC i}z¤A ©zxª~¥¤ MCG ¦¨¥¬~yz© v yz©x¨~¦ª~¥¤ ¥{ ª}z x}¥©z¤ xv©zA v¤y v¤ z¢vw¥¨vª~¥¤ ­}¯ ª}~© 

xv©z £zzª© ª}z ©z¢zxª~¥¤ x¨~ªz¨~v¢C hzxª~¥¤ MCH yz©x¨~wz© }¥­ yvªv }v© wzz¤ |vª}z¨zyA v¤y ©zxª~¥¤ MCI 

z®¦¢v~¤© }¥­ ª}z §«v¢~ªvª~¬z yvªv ~© v¤v¢¯°zy v¤y x¥y~{~zyC l~ª} ª}z yvªv ª}vª }v© wzz¤ v¤v¢¯°zyA ª}z ª¥¥¢ 

~© ª}z¤ v¦¦¢~zy ~¤ ©zxª~¥¤ MCJC  

8.1  Xv©z ©z¢zxª~¥¤ ẍ ~ªz¨~v  
hzxª~¥¤ HCFCFCH y~©¦¢v¯zy ª}vª ª}z¨z ~© v¤ z®ªz¤©~¬z ̈ v¤|z ¥{ v¦¦¢~xvª~¥¤© ­}~x} xv¤ wz «©zy ª¥ 

yz£¥¤©ª¨vªz ª}z yz©~|¤zy £¥yz¢C ¤̂ ¥¨yz¨ ª¥ v¢¢¥­ {¥¨ ¨~|¥¨¥«© yz£¥¤©ª¨vª~¥¤A ª}z ©z¢zxª~¥¤ ¥{ ª}z xv©z 

©}¥«¢y }¥­z¬z¨ wz |«~yzy w¯ ª}z zv¨¢~z¨ ~yz¤ª~{~zy ¦¨¥w¢z£ =X}v¦ªz¨ F> v¤y yz{~¤zy ¥w zxª~¬z© ¥{ v ©¥¢«ª~¥¤ 

=X}v¦ªz¨ I>C b¥¨z ©¦zx~{~xv¢¢¯A v¤ z¤x¥£¦v©©~¤| xv©z ©}¥«¢y wz vw¢z ª¥ ~¢¢«©ª¨vªz ª¥ ­}vª z®ªz¤y ª}z 

©¥¢«ª~¥¤ ~© yz©~¨vw¢z =¨z¢vªzy ª¥ ª}z z©ªvw¢~©}zy ¥w zxª~¬z© ~¤ X}v¦ªz¨ I> v¤y }¥­ ª}z ª¥¥¢ v¤©­z¨© ª}z 

¦¨¥w¢z£© }~ª}z¨ª¥ ¤¥ª vyy¨z©©zyC [¥¢¢¥­~¤| {¨¥£ ª}vªA ª}¨zz ©z¢zxª~¥¤ x¨~ªz¨~v }v¬z wzz¤ y¨v{ªzyO 

 

¶ ¤̂ ¥¨yz¨ ª¥ yz£¥¤©ª¨vªz ª}z vyyzy ¬v¢«z ¥{ ª}z ª¥¥¢A ª}z¨z ©}¥«¢y wz v£w~|«~ª¯ vw¥«ª ª}z 

¦¥ªz¤ª~v¢ ¥{ zy|z x¥£¦«ª~¤| {¥¨ ª}z ©z¢zxªzy «©zBxv©zC  

¶ i}z ̂¥i v¦¦¢~xvª~¥¤ ©}¥«¢y wz £¥¨z ª}v¤  «©ª v ¦¨¥¥{ ¥{ x¥¤xz¦ªA £zv¤~¤| x¥¤x¨zªz z®v£¦¢z© 

v¨z v¨¥«¤yC i}~© v¢¢¥­© {¥¨ v £¥¨z x¥¤x¨zªz y~©¦¢v¯ ¥{ ª}z ¬v¢«zBx¨zvª~¤| z¢z£z¤ª© ª}vª ~¤{¢«z¤xz 

vy¥¦ªz¨Ċ© yzx~©~¥¤ ª¥ vy¥¦ª v¤ zy|z ~¤{¨v©ª¨«xª«¨z ¥¨ ¤¥ªC 

¶ av©ª¢¯A v© ª}~© ¨z©zv¨x} z®¦¢¥¨z© v ¤¥¬z¢ {~z¢yA ~ª xv¤ wz z®¦zxªzy ª}vª ¢~ªª¢z ~¤{¥¨£vª~¥¤ ~© 

v¬v~¢vw¢z vw¥«ª v¤ ^¥i v¦¦¢~xvª~¥¤Ċ© ~¤ªz¨vxª~¥¤ ­~ª} ª}z ª¥¥¢Ċ© w«©~¤z©© £¥yz¢ ¬v¨~vw¢z©C 

i}z¨z{¥¨zA ª}z £v ¥¨~ª¯ ¥{ yvªv ~© |vª}z¨zy ª}¨¥«|} ¦¨~£v¨¯ ©¥«¨xz© =~CzC ~¤ªz¨¬~z­©>C V© 

~¤{¥¨£vª~¥¤ {¥¨ ª}z ª¥¥¢Ċ© ¨z{~¤z£z¤ª v¤y yz£¥¤©ª¨vª~¥¤ ~© |vª}z¨zy ~¤ ¥¤z ¨¥«¤y ¥{ ~¤ªz¨¬~z­© 

=©zz ª}z ~¤ªz¨¬~z­ ¦¨¥ª¥x¥¢ ~¤ X}v¦ªz¨ K>A v ©«wB|¨¥«¦ ¥{ ª}z ¨z©¦¥¤yz¤ª© ©}¥«¢y }v¬z ©«{{~x~z¤ª 

¡¤¥­¢zy|z vw¥«ª ª}z x}¥©z¤ «©zBxv©zC i}~© x¥«¢y wz y~{{~x«¢ªA wzxv«©z  ª}z¨z v¨z ¥¤¢¯ ©£v¢¢ 

|¨¥«¦© ¥{ ¦z¥¦¢z ­~ª} ~¤Byz¦ª} ¡¤¥­¢zy|z vw¥«ª zy|z x¥£¦«ª~¤| {¥¨ ~¤y~¬~y«v¢ ̂¥i v¦¦¢~xvª~¥¤©C 

]z¤xzA ª}z v¬v~¢vw~¢~ª¯ ¥{ ¨z©¦¥¤yz¤ª© ¦¢v¯© v ¨¥¢z ~¤ ª}z xv©z ©z¢zxª~¥¤C   

8.2  V xv©z yz©x¨~¦ª~¥¤ ¥{ ¦̈zy~xª~¬z £v~¤ªz¤v¤xz ~¤ ¤̂y«©ª¨¯ ICE 

 h~¤xz ~ª© wz|~¤¤~¤| ~¤ ª}z ¢vªz FMª} xz¤ª«¨¯A ª}z ~¤y«©ª¨~v¢ £v¤«{vxª«¨~¤| y¥£v~¤ }v© z¬¥¢¬zy 

¥¬z¨ ©z¬z¨v¢ ̈z¬¥¢«ª~¥¤©C i}z {~¨©ª ~¤y«©ª¨~v¢ ¨z¬¥¢«ª~¥¤ =FLKEBFMIE> ~¤¬¥¢¬zy ª}z x¥¤©ª¨«xª~¥¤ ¥{ ¨v~¢¨¥vy© 

v¤y ª}z ~¤ª¨¥y«xª~¥¤ ¥{ ª}z ©ªzv£ z¤|~¤zA ~¤ ª«¨¤ z¤}v¤x~¤| ª}z xv¦vw~¢~ª~z© ¥{ £zx}v¤~xv¢ ¦¨¥y«xª~¥¤C 

i}z¤A ~¤ ª}z zv¨¢¯ FNª} xz¤ª«¨¯A ª}z ©zx¥¤y ~¤y«©ª¨~v¢ ¨z¬¥¢«ª~¥¤ z¤vw¢zy £v©© ¦¨¥y«xª~¥¤ w¯ {¥©ªz¨~¤| ª}z 

~¤¬z¤ª~¥¤ ¥{ ª}z v©©z£w¢¯ ¢~¤z v¤y ª}z «©z ¥{ z¢zxª¨~x £vx}~¤z¨¯C i}z ª}~¨y ~¤y«©ª¨~v¢ ¨z¬¥¢«ª~¥¤ £vyz ~ª© 

z¤ª¨¯ ~¤ ª}z FNKE©A {¥x«©~¤| ¥¤ v¤ ~¤x¨zv©~¤|¢¯ y~|~ª~°zy £v¤«{vxª«¨~¤| ¦¨¥xz©©C i}~© z¤x¥£¦v©©z© 

yz¬z¢¥¦£z¤ª ¥{ £v~¤{¨v£z x¥£¦«ª~¤|A ©z£~x¥¤y«xª¥¨©A ¦z¨©¥¤v¢ x¥£¦«ª~¤| v¤y ª}z ^¤ªz¨¤zªC c¥­A ­z 

v¨z ~¤ ª}z £~y©ª ¥{ ª}z {¥«¨ª} ~¤y«©ª¨~v¢ ¨z¬¥¢«ª~¥¤A z£¦¢¥¯~¤| ª}z ~yzv ¥{ ^¥i w¯ £zv¤© ¥{ x¯wz¨B¦}¯©~xv¢ 

©¯©ªz£© ~¤ ~¤y«©ª¨~v¢ v«ª¥£vª~¥¤A v¢¢¥­~¤| {¥¨ ̈zv¢Bª~£z yvªv x¥¢¢zxª~¥¤ v¤y v¤v¢¯©~©C i}~© ¢vªz©ª ¨z¬¥¢«ª~¥¤ 

z¤vw¢z© v £¥¨z z{{~x~z¤ªA wzªªz¨ ªv¨|zªzy v¤y ©£v¨ªz¨ ¦¨¥y«xª~¥¤ ¦¨¥xz©© ª}v¤ ­v© z¬z¨ ¦¥©©~w¢z  wz{¥¨z 

=hx}­vw GEFL>C   
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 ¤̂ ª}z ~¤y«©ª¨¯ ICE y¥£v~¤A ¦¨zy~xª~¬z v¤v¢¯ª~x© xv¤ wz «©zy ª¥ ©¯©ªz£vª~xv¢¢¯ ¦¨¥xz©© yvªvA 

ª¨v¤©¢vªz ª}~© ~¤ª¥ ~¤{¥¨£vª~¥¤ ­}~x} z®¦¢v~¤© «¤xz¨ªv~¤ª~z© v¤y ª}z¨zw¯ v¢¢¥­ {¥¨ wzªªz¨ ~¤{¥¨£zy 

yzx~©~¥¤© =azzA `v¥A v¤y nv¤| GEFI>C b¥¨z ©¦zx~{~xv¢¢¯A x¥£¦v¤~z© ¤¥ ¢¥¤|z¨ ¨z¢¯ ¥¤ ¦z¨~¥y~x ~¤©¦zxª~¥¤© 

=~CzC x¥¤¬z¤ª~¥¤v¢ £v~¤ªz¤v¤xz v¤y ~¤©¦zxª~¥¤>A w«ª «©z ª}z ¢¥vy© ¥{ yvªv ª}vª v¨z ¦¨¥y«xzy w¯ ª}z~¨ x¯wz¨B

¦}¯©~xv¢ ©¯©ªz£©A ~¤ x¥£w~¤vª~¥¤ ­~ª} ¦¨zy~xª~¬z v¤v¢¯ª~x©A ~¤ ¥¨yz¨ ª¥ z{{zxª«vªz ª}z x¥¤xz¦ª ¥{ ĉ¦¨zy~xª~¬z 

£v~¤ªz¤v¤xzĊC W¯ ~£¦¢z£z¤ª~¤| ª}~© x¥¤xz¦ª x¥¨¨zxª¢¯A £v¤«{vxª«¨z¨© xv¤ ©~|¤~{~xv¤ª¢¯ ~¤x¨zv©z 

z§«~¦£z¤ª ¢~{zª~£zA ~¤x¨zv©z d¦z¨vª~¤| a~{z X¯x¢z© =dXa©> v¤y yzx¨zv©z «¤~¤ªz¤yzy y¥­¤ª~£z =bx¡¥¤z 

v¤y lz~©© GEEN>C b¥¨z ©¦zx~{~xv¢¢¯A w¯ £zv©«¨~¤| v¤y £v¤v|~¤| ª}z ¦¨¥|¤¥©ª~x }zv¢ª} ¥{ yz¬~xz©A ¦¥ªz¤ª~v¢ 

yz¬~xz {v~¢«¨z© xv¤ wz z©ª~£vªzyC V ª¯¦~xv¢ IB©ªz¦ ¦¨¥xz©© {¥¨ yz¬z¢¥¦~¤| v ¦¨¥|¤¥©ª~x }zv¢ª} £zv©«¨z£z¤ª 

©¯©ªz£ {¥¨ yz¬~xz© }v© wzz¤ y¨v{ªzy w¯ h­v¤©¥¤ =GEEF>C ^¤ ª}z {~¨©ª ©ªz¦A £v~¤ªz¤v¤xz ¨zx¥¨y© v¨z «©zy 

~¤ ¥¨yz¨ ª¥ yzªz¨£~¤z ­}~x} x¥£¦¥¤z¤ª© v¨z x¨~ª~xv¢ ~¤ ¥¨yz¨ ª¥ ~yz¤ª~{¯ £vx}~¤z¨¯ ¨z¢~vw~¢~ª¯A ©v{zª¯A v¤y 

¦¥ªz¤ª~v¢ y¥­¤Bª~£zC e«ª y~{{z¨z¤ª¢¯A v ¨z¢~vw~¢~ª¯ xz¤ªz¨zy £v~¤ªz¤v¤xz v¤v¢¯©~© ~© x¥¤y«xªzy ~¤ ¥¨yz¨ ª¥ 

yzªz¨£~¤z ­}~x} x¥£¦¥¤z¤ª© £¥©ª vxx«¨vªz¢¯ £zv©«¨z ª}z }zv¢ª} ¥{ v yz¬~xzC i}~© v¤v¢¯©~© }v© v© ¥«ª¦«ª 

v ¦¨~¥¨~ª~°vª~¥¤ ¥{ ª}z £zv©«¨z© ª}vª ©}¥«¢y wz £¥¤~ª¥¨zy w¯ ª}z ¦¨zy~xª~¬z £v~¤ªz¤v¤xz v¦¦¢~xvª~¥¤C ^¤ 

ª}z ©zx¥¤y ©ªz¦A vyy~ª~¥¤v¢ ©z¤©¥¨© v¨z ¦¢vxzy ~¤ ¥¨yz¨ ª¥ £zv©«¨z ª}z }~|}¢¯ ¦¨~¥¨~ª~°zy x¥£¦¥¤z¤ª© 

­}~x} }v¬z wzz¤ ~yz¤ª~{~zy ~¤ ©ªz¦ FC i}z¤A ­~ª} ª}z ¥«ª¦«ª ¥{ ª}z©z ©z¤©¥¨©A ~¤ ª}z ª}~¨y ©ªz¦A ª}z yzªzxª~¥¤ 

v¢|¥¨~ª}£ ~© yz¬z¢¥¦zy w¯ ª¨v~¤~¤| ª}z v¢|¥¨~ª}£ =~CzC ­~ª} v ©«¦z¨¬~©zy ¥¨ «¤©«¦z¨¬~©zy £vx}~¤z ¢zv¨¤~¤| 

v¢|¥¨~ª}£>C i}z ¥«ª¦«ª ¥{ ª}~© v¢|¥¨~ª}£ ~© «©zy ~¤ ¥¨yz¨ ª¥ ©ªvªz v ¦¨¥|¤¥©~© vw¥«ª ª}z ~¤©ª¨«£z¤ª ­}~x} 

yz{~¤z© ­}vª ª}z ¦}¯©~xv¢ }zv¢ª} ¥{ ª}z ~¤©ª¨«£z¤ª ~© v¤y ­}zª}z¨ ~ª ©}¥«¢y wz ¨z¦¢vxzy ¥¨ ¤¥ªA ~¤ ª«¨¤ 

z{{zxª«vª~¤| ª}z ¦¨zy~xª~¬z £v~¤ªz¤v¤xz v¦¦¢~xvª~¥¤ =h­v¤©¥¤ GEEF>C i}z |z¤z¨v¢ ~yzv ¥{ ¦¨zy~xª~¬z 

£v~¤ªz¤v¤xz ~¤ ~¤y«©ª¨¯ ICE x¥«¢y wz v ¦¥ªz¤ª~v¢ «©zBxv©z {¥¨ zy|z x¥£¦«ª~¤|C [~¨©ª ¥{ v¢¢A ª}z }~|}Bx¥©ª 

¥{ yvªv x¥¢¢zxª~¥¤ v¤y ª¨v¤©£~©©~¥¤ xv¤ wz ¨zy«xzy w¯ x¥¢¢zxª~¤|A {~¢ªz¨~¤| v¤y ¦¨zB¦¨¥xz©©~¤| yvªv vª ª}z 

zy|z ¥{ ª}z ¤zª­¥¨¡A wz{¥¨z ©z¤y~¤| ~ª ª¥ ª}z xz¤ª¨v¢~°zy x¢¥«y yvªvxz¤ªz¨ =nv£vª¥A [«¡«£¥ª¥A v¤y 

`«£v°v¡~ GEFL>C [«¨ª}z¨£¥¨zA w¯ «©~¤| zy|z v¤v¢¯ª~x©A ª}z }~|} wv¤y­~yª} «ª~¢~°vª~¥¤ ¨z§«~¨z£z¤ª© ª}vª 

v¨z ©ª¨z©©zy w¯ ª}z £v©©~¬z v£¥«¤ª© ¥{ yvªv |z¤z¨vªzy w¯ ¦¨zy~xª~¬z £v~¤ªz¤v¤xz xv¤ wz ¨z¢~z¬zy 

=gz}£v¤ zª v¢C GEFM>C Z©¦zx~v¢¢¯A ­}z¤ ¦¨zy~xª~¬z £v~¤ªz¤v¤xz ~© yz¦¢¥¯zy ~¤ v ©xz¤v¨~¥ ­}z¨z vxª~¬z 

©¥¢«ª~¥¤© {¥¨ ¨zv¨¨v¤|z£z¤ª© ¥¨ ¨zyz©~|¤©A ~¤ ¥¨yz¨ ª¥ ¥¦ª~£~°z £vx}~¤zB«©zA v¨z {vx~¢~ªvªzyA ª}z ¢v¨|z 

x¥¢¢zxª~¥¤ ¥{ ©z¤©¥¨ yvªv £v¯ wz £¥¨z z{{~x~z¤ª¢¯ }v¤y¢zy w¯ zy|z ¤¥yz© ª}v¤ ª}z x¢¥«y =bvªª GEFM>C  

Vyy~ª~¥¤v¢¢¯A ¤z­ ¦¨~¬vx¯ v¤y ©zx«¨~ª¯ ¦¨¥ªzxª~¥¤ £zx}v¤~©£© £v¯ wz z©ªvw¢~©}zyC i}z yzxz¤ª¨v¢~°zy zy|z 

¦v¨vy~|£ x¢¥«y }¥­z¬z¨ w¨~¤| ¤z­A «¤~yz¤ª~{~zy x}v¢¢z¤|z© ª¥ ª}z ªvw¢zA ©«x} v© ¢z|v¢ x¥£¦¢~v¤xz ¨«¢z© 

v¤y  ªzx}¤~xv¢ x¥£¦¢z®~ª¯ v£¥¤| ¥ª}z¨© =gz}£v¤ zª v¢C GEFM>C  

 
The predictive maintenance case , as described above, matches the selection criteria because of 

the following reasons:  

¶ Whereas scientific literature suggests  that edge computing may provide some benefits to 

predict ive maintenance in industry 4.0 , no clear-cut assessment about its potential has been 

made. This hints that  ambiguity  resides in the value of edge compu ting for predictive 

maintenance.   

¶ Predictive ma intenance is an idea that has been around for a long time. There are numerous 

industrial factories where predictive maintenance has been implemented (Mobley 2002) . This 

implies that it   is more than just a prove -of-concept, meaning real -life examples are around.  

¶ Bzxv«©z ¥{ ª}z ¨z©zv¨x}z¨Ċ© ¤zª­¥¨¡ ~¤ ~¤y«©ª¨~v¢ £v¤«{vxª«¨~¤|A z®¦z¨ª© ­~ª} an ample 

understanding about both edge computing and predictive maintenance are sufficiently 

available. 
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8.3  Yvªv |vª}z¨~¤|  

 V© z®¦¢v~¤zy ~¤ ª}z ~¤ªz¨¬~z­ ¦¨¥ª¥x¥¢ =X}v¦ªz¨ K>A ª}~© ¨z©zv¨x} x¥¤©ª~ª«ªz© ¥¤z ¨¥«¤y ¥{ 

~¤ªz¨¬~z­©C d¤¢¯ ª}z ©«w©zª ¥{ ª}z FF ~¤ªz¨¬~z­zz© ª}vª }v¬z ©«w©ªv¤ª~v¢ ¡¤¥­¢zy|z vw¥«ª ª}z x}¥©z¤ xv©zA 

v¨z v©¡zy vw¥«ª ª}z ~¤ªz¨vxª~¥¤ ¥{ ª}z ª¥¥¢Ċ© {vxª¥¨© ­~ª} ª}z ¦¨zy~xª~¬z £v~¤ªz¤v¤xzC V¤ ~¤ªz¨¬~z­zz ~© 

©«~ªvw¢z {¥¨ ª}~© ©«w©zª ~{ }z }v© y~¨zxª¢¯ wzz¤ ~¤¬¥¢¬zy ~¤ vª ¢zv©ª ¥¤z ¦¨zy~xª~¬z £v~¤ªz¤v¤xz ¦¨¥ zxª {¥¨ 

~¤y«©ª¨¯ ICEC ]z¤xzA v¢¢ ~¤ªz¨¬~z­zz© ­z¨z v©¡zy vw¥«ª ª}z~¨ z®¦z¨~z¤xz ­~ª} ¦¨zy~xª~¬z £v~¤ªz¤v¤xz 

wz{¥¨z ©ªv¨ª~¤| ª}z ~¤ªz¨¬~z­C ^¤ªz¨¬~z­zz© FA GA HA JA KA LA v¤y MA }v¬z wzz¤ ~yz¤ª~{~zy ª¥ ¦¥©©z©© 

©«w©ªv¤ª~v¢ ¡¤¥­¢zy|z vw¥«ª ~¤y«©ª¨~v¢ £v¤«{vxª«¨~¤| v¤y ª}z ¨z¢vªzy ¦¨zy~xª~¬z ^¥i v¦¦¢~xvª~¥¤C 

i}z¨z{¥¨zA ª}z©z ©z¬z¤ ~¤ªz¨¬~z­zz© £v¡zB«¦ ª}z ©«w©zª ª}vª ¦¨¥¬~yz© ~¤{¥¨£vª~¥¤ {¥¨ yz£¥¤©ª¨vª~¥¤ ¥{ 

ª}z ª¥¥¢C [¥¨ £¥¨z ©¦zx~{~x ~¤{¥¨£vª~¥¤ vw¥«ª ª}z wvx¡|¨¥«¤y ¥{ ª}z©z ~¤ªz¨¬~z­zz©A ivw¢z HH ~¤ v¦¦z¤y~® 

VCL xv¤ wz x¥¤©«¢ªzyC  

 i}z x¨¥©©B©zxª~¥¤v¢ yvªv x¥¢¢zxª~¥¤ £zª}¥y ª¨v¤©¢vªz© ~¤ª¥ ¥¤z ¨¥«¤y ¥{ ~¤ªz¨¬~z­© ª}vª ©«{{~xz© 

{¥¨ w¥ª} ¨z{~¤z£z¤ª v¤y yz£¥¤©ª¨vª~¥¤ ¥{ ª}z  ª¥¥¢C [¥¨ ª}z yz£¥¤©ª¨vª~¥¤ ª}~© £zv¤© ª}vª ~¤ªz¨¬~z­zz© 

}v¬z wzz¤ v©¡zy vw¥«ª ª}z ~¤ªz¨vxª~¥¤ ¥{ ª}z ¬v¨~vw¢z© wv©zy ¥¤ ª}z ª¥¥¢ ¥{ ª}z {~¨©ª yz©~|¤ ¦}v©zC ]¥­z¬z¨ 

~¤ ª}z ©zx¥¤y yz©~|¤ ¦}v©zA £«¢ª~¦¢z ¬v¨~vw¢z© }v¬z }¥­z¬z¨ wzz¤ ¨z£¥¬zyA ¨z{~¤zyA v¤y vyyzyC [¥¨ ª}z 

¬v¨~vw¢z© ª}vª ­z¨z vyyzy ~¤ ~¤ ª}z ©zx¥¤y yz©~|¤ ¦}v©zA ~¤ªz¨¬~z­zz© x¥«¢y ª}«© ¤¥ª wz v©¡zy ª¥ ¦¨¥¬~yz 

~¤{¥¨£vª~¥¤C i}~© ~© ª}z ~£¦¢~xvª~¥¤ ª}vª ¨z©«¢ª© {¨¥£ ª}z x}¥~xz ¥{ x¨¥©©B©zxª~¥¤v¢ yvªv x¥¢¢zxª~¥¤C ]z¤xzA 

{«¢¢ yz£¥¤©ª¨vª~¥¤ ¥{ ª}z ª¥¥¢ v© yz©~|¤zy ~¤ ª}z ©zx¥¤y ¦}v©z ­v© ¤¥ª ¦¥©©~w¢zC ^¤ ¥¨yz¨ ª¥ ¦v¨ª~v¢¢¯ 

£~ª~|vªz ª}~© ¢~£~ªvª~¥¤ v¤y ª}z¨zw¯ yz¢~¬z¨ v £¥¨z z¢vw¥¨vªz yz£¥¤©ª¨vª~¥¤A vyy~ª~¥¤v¢ ¢~ªz¨vª«¨z ©¥«¨xz 

=~CzC ©x~z¤ª~{~x ¦v¦z¨©A ª¨z¤y v¤v¢¯©~©A £v¨¡zª ¨z¦¥¨ª©> ­z¨z x¥¤©«¢ªzyC i}z §«v¢~ªvª~¬z ~¤ªz¨¬~z­© v¨z 

v¤v¢¯°zy w¯ x¥y~¤| ª}z ª¨v¤©x¨~¦ª© =©zz ©zxª~¥¤ MCI>C 

8.4  X¥y~¤| v¤y yvªv v¤v¢¯©~©  
V¢¢ ~¤ªz¨¬~z­© }v¬z wzz¤ ª¨v¤©x¨~wzyC i}z©z ª¨v¤©x¨~¦ª~¥¤© }v¬z ª}z¤ wzz¤ z¢zxª¨¥¤~xv¢¢¯ x¥y~{~zy ~¤ 

vª¢v©Cª~ ~¤ ¥¨yz¨ ª¥ £v¡z ©z¤©z ¥{ ª}z §«v¢~ªvª~¬z yvªvC Vª¢v©Cª~ ~© v ©¥{ª­v¨z ª¥¥¢ {¥¨ §«v¢~ªvª~¬z v¤y £~®zy 

£zª}¥y yvªv v¤v¢¯©~©C i}z x¥y~¤| ¦¨¥xz©© ­v© x¥¤y«xªzy w¯ ¦¨zByzªz¨£~¤~¤| ¢vwz¢© ~¤ ¥¨yz¨ ª¥ xvªz|¥¨~°z 

ª}z yvªvC e¨zyzªz¨£~¤vª~¥¤ ¥{ ª}z©z ¢vwz¢© ­v© {«¢¢¯ |«~yzy w¯ ª}z ª¥¥¢ ª}vª ­v© yz©~|¤zy ~¤ ª}z ©zx¥¤y 

yz©~|¤ ~ªz¨vª~¥¤C i}~© ¦¨¥xz©© ¥{ yzªz¨£~¤~¤| ¢vwz¢©A ©ª¨«xª«¨z© ª}z yz£¥¤©ª¨vª~¥¤A v© ~ª ¦¨¥¬~yz© y~¨zxª 

~¤©~|}ª vw¥«ª ~¤ªz¨¬~z­zz© ¨z£v¨¡© ¦z¨ ¬v¨~vw¢zĊ© ~¤ªz¨vxª~¥¤ ­~ª} ¦¨zy~xª~¬z £v~¤ªz¤v¤xzC [«¨ª}z¨£¥¨zA 

ª}~© x¥y~¤| ¦¨¥xz©© ~© v¢~|¤zy ­~ª} ª}z FE x¥¤©ª¨«xª~¬z ©ªz¦© ª¥ ~£¦¢z£z¤ª ª}z ª¥¥¢ =z®¦¢v~¤zy ~¤ ©zxª~¥¤ 

LCH>A ­}~x} ¨z§«~¨z© ¥¤z ª¥ ¦¨¥¬~yz v¤ z®¦¢v¤vª~¥¤ ¦z¨ ~¤y~¬~y«v¢ ¬v¨~vw¢zC i}¨¥«|} ª}~© ¢vwz¢~¤| ¦¨¥xz©©A 

¤~¤z |¢¥wv¢ ª}z£z© ­z¨z yz{~¤zyA ¨z¦¨z©z¤ª~¤| ª}z ¤~¤z |z¤z¨~x {vxª¥¨© ª}vª }v¬z wzz¤ y¨v{ªzy ~¤ ª}z ª¥¥¢C 

j¤yz¨¢¯~¤| ¥¨|v¤~°vª~¥¤v¢ ª}z£z© ¨z¦¨z©z¤ª ª}z ^¥i v¦¦¢~xvª~¥¤ x}v¨vxªz¨~©ª~x© =~CzC ª}z IJ x¥¤ªz®ª«v¢ 

~¤¦«ª ¬v¨~vw¢z©> ª}vª z®¦¢v~¤ ª}z |z¤z¨~x ¬v¨~vw¢z©C i}¨zz ©z¦v¨vªz ¥¨|v¤~°vª~¥¤v¢ ª}z£z© ­z¨z vyyzyA v© 

ª}z~¨ «¤yz¨¢¯~¤| §«¥ªz© x¥«¢y ¤¥ª wz |¨¥«¦zy «¤yz¨¤zvª} ª}z ¥¨|v¤~°vª~¥¤v¢ ª}z£z© ª}vª ­z¨z y~¨zxª¢¯ 

z®ª¨vxªzy {¨¥£ ª}z ª¥¥¢C  

 

[~|«¨z HG y~©¦¢v¯© v¤ ~¢¢«©ª¨vª~¥¤ ¥{ ª}z |¢¥wv¢ ª}z£z ªzx}¤~xv¢ {zv©~w~¢~ª¯A ­}~x} ~© ¥¤z ¥{ ª}z ¤~¤z 

|z¤z¨~x ¬v¨~vw¢z© ¥{ ª}z ª¥¥¢C i}z ª}¨zz x¥¤ªz®ª«v¢ ¬v¨~vw¢z©P ©xv¢z ¥{ ~£¦¢z£z¤ªvª~¥¤A ¦¨z©z¤xzDvw©z¤xz 

¥{ ©ªv¤yv¨y© v¤y ¢~w¨v¨~z© ~¤ ^¥i v¦¦A v¤y }zªz¨¥|z¤z~ª¯ v¤y £¥y«¢v¨~ª¯ ¥{ yz¬~xz©A ©z¨¬~xz©A ¢~w¨v¨~z©A 

¦¨¥|¨v££~¤| ¢v¤|«v|z©A v¤y ©ªv¤yv¨y© ~¤ ^¥i v¦¦A ª}z¤ ¨z¦¨z©z¤ª ª}z «¤yz¨¢¯~¤| ¥¨|v¤~°vª~¥¤v¢ ª}z£z©C 

[¨¥£ ª}~© {~|«¨zA ¥¤z xv¤ ¥w©z¨¬z ª}vª v¢¢ ¨z£v¨¡© ~¤ªz¨¬~z­zz© ¦¨¥¬~yzy vw¥«ª ª}z ~¤ªz¨vxª~¥¤ ¥{ ª}z ª¥¥¢Ċ© 

¬v¨~vw¢z© ­~ª} ¦¨zy~xª~¬z £v~¤ªz¤v¤xzA v¨z |¨¥«¦zy «¤yz¨ ª}z ¨z©¦zxª~¬z ¥¨|v¤~°vª~¥¤v¢ ª}z£zC V¢©¥ 

¨z£v¨¡© vw¥«ª ª}z v||¨z|vªz ~¤y«©ª¨¯ ¥{ ~¤y«©ª¨~v¢ £v¤«{vxª«¨~¤|A ­}~x} v¨z ¨z¢z¬v¤ª {¥¨ v¤ 

¥¨|v¤~°vª~¥¤v¢ ª}z£zA }v¬z wzz¤ x¥y~{~zyC i}z ª¥ªv¢~ª¯ ¥{ ª}z©z ¨z£v¨¡© ¦z¨ ¥¨|v¤~°vª~¥¤v¢ ª}z£z v¨z «©zy 

ª¥ {¥¨£«¢vªz v yz©x¨~¦ª~¥¤ ¥{ ª}z ¬v¨~vw¢zĊ© ~¤ªz¨vxª~¥¤ ~¤ ª}z yz£¥¤©ª¨vª~¥¤C hzxª~¥¤ MCJCN y~©¦¢v¯© ª}z 

~¤{z¨z¤xz© ª}vª ­z¨z yz¨~¬zy {¨¥£  [~|«¨z HGC i}z {«¢¢ ©zª ¥{ x¥y~¤| ¤zª­¥¨¡©A {¥¨ v¢¢ ¤~¤z |¢¥wv¢ ª}z£z©A 

}v© wzz¤ ~¤x¢«yzy ~¤ v¦¦z¤y~® VCKC hzxª~¥¤ MCJ x¥¤ªv~¤© v¢¢ ~¤{z¨z¤xz© ª}vª ­z¨z yz¨~¬zy {¨¥£ ª}z©z x¥y~¤| 

¤zª­¥¨¡© ¦z¨ |¢¥wv¢ ª}z£zC  
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Figure 32 : illustrati ve example of a coding network in the demonstration phase: technical feasibility  

8.5  V¦¦¢¯~¤| ª}z ª¥¥¢  

 Wv©zy ¥¤ ª}z x¥y~¤| ¤zª­¥¨¡© ¥{ v¦¦z¤y~® VCKA ª}~© ©zxª~¥¤ «¤{¥¢y© ª}z FEB©ªz¦ v¦¦¢~xvª~¥¤ ¥{ 

ª}z ª¥¥¢ ¥¤ ¦¨zy~xª~¬z £v~¤ªz¤v¤xz {¥¨ ~¤y«©ª¨¯ ICEC  

8.5.1  Determining the perceived value of the infrastructure for the customer  

8.5.1.1  Added value of predict ive maintenance  

X¨zvªzy ¬v¢«z ­~ª} ^¥i v¦¦O d¤ ª}z ¦¨z£~©z ª}vª ¦¨zy~xª~¬z £v~¤ªz¤v¤xz ~© ¨¥¢¢zyB¥«ª ~¤ ¢v¨|z «©zB

xv©z©A ª}z x¥©ª ©v¬~¤|© x¥«¢y wz }«|zC h«w©z§«z¤ª¢¯A ~¤y«©ª¨~v¢ £v¤«{vxª«¨z¨© y¥ ¤¥ª £~¤y ¦v¯~¤| v ¢¥ª 

{¥¨ ª}z ~¤{¨v©ª¨«xª«¨z ª}vª z{{zxª«vªz© ª}z ¦¨zy~xª~¬z £v~¤ªz¤v¤xz ©xz¤v¨~¥A v© ¢¥¤| v© ª}z x¥©ª y¥¤Ċª 

z®xzzy ª}z wz¤z{~ª ª}vª ~© yz¢~¬z¨zy w¯ ª}z ^¥i v¦¦¢~xvª~¥¤ =~¤ªz¨¬~z­zz M>C ]¥­z¬z¨A ­~ª} ¦¨zy~xª~¬z 

£v~¤ªz¤v¤xz ª}z¨z ~© v ©xv¢vw~¢~ª¯ ¦¨¥w¢z£C h«w©z§«z¤ª¢¯A ª}z¨z ~© ¤¥ ©xv¢vw¢z wz¤z{~ªC i}~© ©xv¢vw~¢~ª¯ 

¦¨¥w¢z£ ª}z¤ ~£¦¢~z© ª}vª ©¥£z x¥©ª xv¤ wz ©v¬zy w¯ ª}z v¦¦¢~xvª~¥¤A w«ª ª}z ª¥ªv¢ wz¤z{~ª ~© ¤¥ª ©«w©ªv¤ª~v¢ 
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=~¤ªz¨¬~z­zz J v¤y M>C i}~© ~© v¢©¥ ~¤y~xvªzy w¯ dĊY¥¤¥¬v¤ zª v¢C =GEFJ>A ­}¥£ ©ªvªz ª}vª ª}z ¢vx¡ ¥{ 

¥¦z¤¤z©© ¨z©«¢ª© ~¤ ¦¥¥¨ ¨z«©z ¥{ yvªv v¤y ~¤ªz|¨vª~¥¤ ¦¨¥xz©©z©A ¦¨¥}~w~ª~¤| ©xv¢vw¢z ©¥¢«ª~¥¤©C 

 

^¤¬z©ª£z¤ª x¥©ª {¥¨ ^¥i ©¥{ª­v¨z v¤y yz¬~xz©O l}z¤ ¨¥¢¢~¤|B¥«ª v ¦¨zy~xª~¬z £v~¤ªz¤v¤xz ©xz¤v¨~¥A 

v¦v¨ª {¨¥£ ~¤¬z©ª£z¤ª x¥©ª© {¥¨ v x¥£¦«ªvª~¥¤ ¦¢vª{¥¨£ =~CzC zy|z x¥£¦«ª~¤| ¥¨ x¢¥«y x¥£¦«ª~¤|>A ª}z 

«©z¨ ~¤x«¨© x¥©ª {¥¨ yz¦¢¥¯~¤| ª}z ©xz¤v¨~¥ ~ª©z¢{C [¥¨ ¦¨zy~xª~¬z £v~¤ªz¤v¤xzA ª}z ©z¤©¥¨© ª}z£©z¢¬z© v¨z 

¨vª}z¨ x}zv¦ =^¤ªz¨¬~z­zz FA HA J v¤y K>C V¦v¨ª {¨¥£ ª}vªA ª}z¨z ~© v¢¨zvy¯ v }«|z v£¥«¤ª ¥{ ©z¤©¥¨© ª}vª 

v¨z ~¤©ªv¢¢zy ­}~x} £v¯ wz «ª~¢~°zy ~¤ ¥¨yz¨ ª¥ z{{zxª«vªz v ¦¨zy~xª~¬z £v~¤ªz¤v¤xz ©xz¤v¨~¥ =~¤ªz¨¬~z­zz 

F>C ]¥­z¬z¨A ª}z ©¥{ª­v¨z yz¬z¢¥¦£z¤ª ¥{ ¦¨zy~xª~¬z £v~¤ªz¤v¤xz ~© ª}z £v~¤ x¥©ª y¨~¬z¨C Yz¬z¢¥¦£z¤ª ~© 

©ª~¢¢ z®¦z¤©~¬z v©A ~¤ ¥¨yz¨ ª¥ z©ªvw¢~©} v¤ z{{zxª~¬z v¢|¥¨~ª}£A z®¦z¤©~¬z yvªv ©x~z¤ª~©ª© ¤zzy ª¥ wz }~¨zy 

=~¤ªz¨¬~z­zz J>C [«¨ª}z¨£¥¨zA x«¨¨z¤ª ¦¨zy~xª~¬z £v~¤ªz¤v¤xz ©xz¤v¨~¥© v¨z £v~¤¢¯ ªv~¢¥¨zy ª¥ ©£v¢¢ v¤y 

©¦zx~{~x «©zBxv©z v¤y ª}z¨z ~© ¥¤¢¯ v ¢~£~ªzy v£¥«¤ª ¥{ ¢v¨|z ©xv¢z ©¥¢«ª~¥¤©C h«w©z§«z¤ª¢¯A wzxv«©z 

©xv¢vw~¢~ª¯ ~© y~{{~x«¢ªA ª}z ¨z¢vª~¬z ~¤¬z©ª£z¤ª x¥©ª {¥¨ v ¦¨zy~xª~¬z £v~¤ªz¤v¤xz ©xz¤v¨~¥ v¨z ¨vª}z¨ }~|} 

=~¤ªz¨¬~z­zz J v¤y M>C  

8.5.1.2  Infrastructure requirements  

avªz¤x¯ v¤y  ~ªªz¨O d¬z̈v¢¢A ¨z©¦¥¤©z ª~£z yz¢v¯ v© v ̈z©«¢ª ¥{ ¢vªz¤x¯B v¤yD¥¨  ~ªªz¨ ¦¨¥w¢z£©A ©}¥«¢y 

¤¥ª ~£¦vxª ª}z ¥¬z¨v¢¢ {«¤xª~¥¤~¤| ¥{ v¤ ¦¨zy~xª~¬z £v~¤ªz¤v¤xz v¦¦¢~xvª~¥¤C ̂¤ªz¨¬~z­zz H v¤y ~¤ªz¨¬~z­zz 

K ~¤y~xvªzy ª}vª ª}z¨z v¨z ©¥£z xv©z© ¥{ ¦¨zy~xª~¬z £v~¤ªz¤v¤xz ­}z¨z ¢vªz¤x¯ v¤y  ~ªªz¨ ¨z§«~¨z£z¤ª© 

x¥«¢y wz ~£¦¥¨ªv¤ªC ]¥­z¬z¨A v© ~¤y~xvªzy w¯ ª}z ¥ª}z¨ {~¬z ~¤ªz¨¬~z­zz©A |z¤z¨v¢¢¯ ©¦zv¡~¤| ¢vªz¤x¯ v¤y 

 ~ªªz¨ y¥z© ¤¥ª x¥¤©ª~ª«ªz v £v ¥¨ y¨~¬z¨ {¥¨ x«©ª¥£z¨© ª¥ x}¥¥©z {¥¨ v¤ zy|z ¦¢vª{¥¨£C Z©¦zx~v¢¢¯A ­~ª} ª}z 

~yzv ª}vª ć¦¨zy~xª~¬z £v~¤ªz¤v¤xz ~© y¥¤z ª¥ ¦¨zy~xª ª}z {«ª«¨zĈ =~¤ªz¨¬~z­zz G v¤y L>A £~¤¥¨ ̈ z©¦¥¤©z 

ª~£z yz¢v¯© ©}¥«¢y ¤¥ª ~£¦vxª ª}z ¥¬z¨v¢¢ {«¤xª~¥¤~¤|C  

 

 gv­ v£¥«¤ª ¥{ yvªvO V© ~¤y~xvªzy w¯ ©~® ¥«ª ¥{ ©z¬z¤ ~¤ªz¨¬~z­zz©A ª}z ¨v­ v£¥«¤ª ¥{ yvªv ª}vª 

¤zzy© ª¥ wz ¦¨¥xz©© ~© v £v ¥¨ ̈zv©¥¤ ­}¯ x«©ª¥£z¨© ­¥«¢y x}¥¥©z {¥¨ v¤ zy|z x¥£¦«ª~¤| ~¤{¨v©ª¨«xª«¨zC 

i}z ¨v­ v£¥«¤ª ¥{ yvªv xv¤ wz v ©z¨~¥«© w¥ªª¢z¤zx¡ ª¥ }v¤y¢z ­~ª} ¥ª}z¨ ~¤{¨v©ª¨«xª«¨z©C i}z¨z{¥¨zA yvªv 

~¤ªz¤©~¬z ¦¨zy~xª~¬z £v~¤ªz¤v¤xz ©¯©ªz£© v¨z ¢~¡z¢¯ ª¥ z¤ ¥¯ ª}z wz¤z{~ª© ¥{ ¦¨zB¦¨¥xz©©~¤| yvªv ~¤ x¢¥©z 

¦¨¥®~£~ª¯ ª¥ ª}z «©z¨ yz¬~xz©C hz¬z¨v¢ ~¤ªz¨¬~z­zz© }v¬z ~¤y~xvªzy ª}vª ª}~© ~© ª}z £v~¤ ~¤{¨v©ª¨«xª«¨z 

¨z§«~¨z£z¤ª ª}vª ­~¢¢ y¨~¬z vy¥¦ª~¥¤ ¥{ zy|z x¥£¦«ª~¤| w¯ ¦¨zy~xª~¬z £v~¤ªz¤v¤xz v¦¦¢~xvª~¥¤C 

^¤ªz¨¬~z­zz M ~¤y~xvªzy ª}vª }z }v© ¤¥ª z®¦z¨~z¤xzy v¤¯ £v ¥¨ ¦¨¥w¢z£© ­~ª} ª}z ¨v­ v£¥«¤ª ¥{ yvªv ©¥ 

{v¨C i}~© x¥«¢y  }¥­z¬z¨ wz ¨z¢vªzy ª¥ }~© z®¦z¨~z¤xz ª}vª ¦¨zy~xª~¬z £v~¤ªz¤v¤xz ~© ¤¥ª ©xv¢vw¢z ©¥ {v¨ =~CzC 

¢v¨|z x¥£¦¢z® ©¯©ªz£© v¨z ¤¥ª v¨¥«¤y ¯zª>C ]¥­z¬z¨A ~¤ ¥¨yz¨ ª¥ «ª~¢~°z ª}z ª¨«z ¦¥ªz¤ª~v¢ ¥{ ¦¨zy~xª~¬z 

£v~¤ªz¤v¤xzA v ¢v¨|z ©xv¢z ~© ¨z§«~¨zyC i}~© ­¥«¢y ª}z¤ ©~|¤~{~xv¤ª¢¯ ~¤x¨zv©z ª}z v£¥«¤ª ¥{ yvªv ª}vª }v© 

ª¥ wz ª¨v¤©£~ªªzyA v¤y ª}z¨z{¥¨z ~ª ~© ¢~¡z¢¯ ª}vª ª}z ¨v­ v£¥«¤ª ¥{ yvªv ­~¢¢ wzx¥£z v ©z¨~¥«© ¦¨¥w¢z£C  

 

 Yvªv ¦¨~¬vx¯ v¤y ©zx¨zx¯O [~¬z ¥«ª ¥{ ©~® ~¤ªz¨¬~z­zz© }v¬z ~¤y~xvªzy ª}vª ¦¨~¬vx¯ v¤y ©zx¨zx¯ v¨z 

v¤ ~£¦¥¨ªv¤ª zy|z x}v¨vxªz¨~©ª~x {¥¨ ¦¨zy~xª~¬z £v~¤ªz¤v¤xz =¥¤z ~¤ªz¨¬~z­zz y~y ¤¥ª ©¦zx~{~xv¢¢¯ v¤©­z¨>C 

l}z¨zv© ~ª xv¤ wz v¨|«zy ª}vª ª}z¨z v¨z ¤¥ ~¤y~¬~y«v¢© ~¤¬¥¢¬zy ~¤ ¦¨zy~xª~¬z £v~¤ªz¤v¤xzA }z¤xz ª}z¨z 

xv¤Ċª wz v¤¯ ¦¨~¬vx¯ ¨z§«~¨z£z¤ª© =~¤ªz¨¬~z­zz F>A ª}z ©zx¨zx¯ v©¦zxª £v ̄z©¦zx~v¢¢¯ wz ̈z¢z¬v¤ªC hz¬z¨v¢ 

¦¢v¯z¨© ~¤ ª}z ~¤y«©ª¨~v¢ £v¤«{vxª«¨~¤| ~¤y«©ª¨¯ v¨z ¨z¢«xªv¤ª ª¥ vy¥¦ª x¢¥«y ªzx}¤¥¢¥|~z© wzxv«©z ¥{ 

©z¤©~ª~¬z yvªv =~¤ªz¨¬~z­zz M>C i}z ©zx¨zx¯ v©¦zxª ~© ª}z¤ ̈z¢z¬v¤ª wzxv«©z yvªv £v¯ x¥¤ªv~¤ ~¤{¥¨£vª~¥¤ 

vw¥«ª }¥­ ¯¥« ©zªB«¦ ¯¥«¨ {vxª¥¨¯ v¤y }¥­ ¯¥« ¦¨¥y«xz ¦¨¥y«xª© =~¤ªz¨¬~z­zz L>C i}z¨z{¥¨zA ¦¨~¬vx¯ v¤y 

©zx¨zx¯ ~© |z¤z¨v¢¢¯ ©¦zv¡~¤| ~£¦¥¨ªv¤ª {¥¨ ¦¨zy~xª~¬z £v~¤ªz¤v¤xzA ~¤ ª«¨¤ ¦v¨ª¢¯ y¨~¬~¤| ¨z§«~¨z£z¤ª© 

{¥̈ ©zx«¨~ª¯C  

 

 hzx«¨~ª¯O [¥¨ ¦¢v¯z¨© ~¤ ~¤y«©ª¨~v¢ £v¤«{vxª«¨~¤| ª}vª v¨z x¥¤©~yz¨~¤| ­}zª}z¨ ª¥ vy¥¦ª v¤ zy|z 

~¤{¨v©ª¨«xª«¨z ¥¨ ¤¥ªA ©zx«¨~ª¯ ~© v £v ¥¨ x¥¤©~yz¨vª~¥¤ =v© ~¤y~xvªzy w¯ ©z¬z¤ ¥«ª ¥{ ©z¬z¤ ~¤ªz¨¬~z­zz©>C 

hzx«¨~ª¯ ~© ¦v¨ª¢¯ ~£¦¥¨ªv¤ª ~¤ ¥¨yz¨ ª¥ ¦¨¥ªzxª ª}z ©z¤©~ª~¬z yvªv =~¤ªz¨¬~z­zz L>A w«ª v¢©¥ ~¤ ¥¨yz¨ ª¥ 

¦¨¥}~w~ª v¤¯ £v¢~x~¥«© vxª~¬~ª~z© {¨¥£ }v¦¦z¤~¤|A ~¤ ª«¨¤ ¢zvy~¤| ª¥ yz{v«¢ª ~¤y~xvª~¥¤© ¥{ z§«~¦£z¤ª ª}vª 

¤zzy© ª¥ wz £v~¤ªv~¤zy =~¤ªz¨¬~z­zz H>C  
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 X¥¤ªz®ª v­v¨z¤z©©O i}¨zz ~¤ªz¨¬~z­zz© }v¬z ~¤y~xvªzy x¥¤ªz®ª v­v¨z¤z©© ~© ~£¦¥¨ªv¤ªA w«ª ª}z 

¥ª}z¨ ª}¨zz }v¬z ~¤y~xvªzy x¥¤ªz®ª v­v¨z¤z©© ~© ¤¥ª ~£¦¥¨ªv¤ª =¥¤z ~¤ªz¨¬~z­zz y~y ¤¥ª ©¦zx~{~xv¢¢¯ 

¨z©¦¥¤y>C i}~© ~¤¦«ª y¥z© ¤¥ª ¦¨¥¬~yz «© ­~ª} v¤ ~¤y~xvª~¥¤ ­}zª}z¨ x¥¤ªz®ª v­v¨z¤z©© ~© v ̈ z§«~¨z£z¤ª 

ª}vª ­¥«¢y y¨~¬z ¦¨zy~xª~¬z £v~¤ªz¤v¤xz ª¥­v¨y© vy¥¦ª~¥¤ ¥{ v¤ zy|z ~¤{¨v©ª¨«xª«¨zC Vxx¥¨y~¤| ª¥ ª}z 

¦v¦z¨© ¥{ hx}£~yª zª v¢C =GEFL> v¤y hx}£~yª v¤y lv¤| =GEFM>A x¥¤ªz®ª«v¢ ~¤{¥¨£vª~¥¤ ~© ¡z¯ {¥¨ ¦¨zy~xª~¬z 

£v~¤ªz¤v¤xz v© ª}~© ¦¨¥¬~yz© ª}z v¢|¥¨~ª}£ ­~ª} vyy~ª~¥¤v¢ x¥¤y~ª~¥¤© ª}vª v{{zxª }zv¢ª} =zC|C z¤¬~¨¥¤£z¤ªA 

«©z ~¤ªz¤©~ª¯A zªxC>C h«w©z§«z¤ª¢¯A w¯ {zzy~¤| x¥¤ªz®ª«v¢~°zy yvªv ~¤ª¥ ª}z £vx}~¤z ¢zv¨¤~¤| v¢|¥¨~ª}£© 

ª}vª z{{zxª«vªz ¦¨zy~xª~¬z £v~¤ªz¤v¤xz ©xz¤v¨~¥©A £¥¨z vxx«¨vªz ¦¨zy~xª~¥¤© xv¤ wz z©ªvw¢~©}zyC b¥¨z 

vxx«¨vªz ¦¨zy~xª~¥¤© ~¤ ª«¨¤ ¨z©«¢ª ~¤ }~|}z¨ x¥©ª ©v¬~¤|C i}z¨z{¥¨z ~ª xv¤ wz v©©«£zy ª}vª x¥¤ªz®ª 

v­v¨z¤z©© ~© v {vxª¥¨ y¨~¬~¤| ª}z yzx~©~¥¤ ¥{ «©z¨© ª¥­v¨y© v¤ zy|z ~¤{¨v©ª¨«xª«¨zC  

 

hª¥¨v|z v¤y x¥£¦«ª~¤| xv¦vw~¢~ª¯O j©«v¢¢¯A ~¤y~¬~y«v¢ ¦¨zy~xª~¬z £v~¤ªz¤v¤xz ªzx}¤~§«z© y¥ ¤¥ª 

¨z§«~¨z ¢v¨|z v£¥«¤ª© ¥{ x¥£¦«ªvª~¥¤ v¤y ©ª¥¨v|z xv¦vw~¢~ª~z© =b¥w¢z¯ GEEG>C h«w©z§«z¤ª¢¯A ­}z¨zv© ª}z 

v£¥«¤ª ¥{ ©z¤©¥¨ yvªv xv¤ wzx¥£z ©¥ ¢v¨|z ª}vª ¦¨¥xz©©~¤| ¥¤ ª}z zy|z ~© £¥¨z z{{~x~z¤ª =~¤ªz¨¬~z­zz FA 

GA HA JA K v¤y L>A ª}z x¥£¦«ªvª~¥¤ v¤y ©ª¥¨v|z ¨z§«~¨z£z¤ª© ª¥ ¨«¤ ¦¨zy~xª~¬z £v~¤ªz¤v¤xz v¢|¥¨~ª}£© 

v¨z ¤¥ª z®¥¨w~ªv¤ª¢¯ }~|}C i}z¨z{¥¨zA ~ª ~© ¬~vw¢z ª¥ y¥ ¦¨zB¦¨¥xz©©~¤| ªv©¡© ¥¤ zy|z ¤¥yz©C =_v¤ª«¤z¤ zª 

v¢C GEFL>C   

 

b¥w~¢~ª¯ ©«¦¦¥¨ªO ^¤ {vxª¥¨¯ v«ª¥£vª~¥¤ =~CzC ~¤y«©ª¨¯ ICE> yz¬~xz© v¨z ¥{ªz¤ ¢¥xvªzy vª v ©¦zx~{~x 

¦¢vxz v¤y ª}«© ¤¥ª £¥¬~¤| v¨¥«¤y =~¤ªz¨¬~z­zz G>C ©«w©z§«z¤ª¢¯A ©~® ¥«ª ¥{ ©z¬z¤ ~¤ªz¨¬~z­zz© }v¬z 

~¤y~xvªzy ª}vª £¥w~¢~ª¯ ©«¦¦¥¨ª ~© ¤¥ª v¤ ~£¦¥¨ªv¤ª x}v¨vxªz¨~©ª~x ¥{ zy|z x¥£¦«ª~¤| {¥¨ ¦¨zy~xª~¬z 

£v~¤ªz¤v¤xz v¦¦¢~xvª~¥¤©C  

 

X¥¤¤zxª~¬~ª¯ v¬v~¢vw~¢~ª¯ v¤y ©ªvw~¢~ª¯ D ¨z¢~vw~¢~ª¯O i}z x¥¤¤zxª~¬~ª¯ }v© ª¥ wz ¨z¢~vw¢z z¤¥«|} ~¤ 

¥¨yz¨ ª¥ z{{zxª«vªz ¦¨¥¦z¨ v¤v¢¯©~© ¥{ ª}z yvªvA w«ª ©}¥¨ª ¢¥©© ¥{ x¥¤¤zxª~¥¤ ©}¥«¢y ¤¥ª ~£¦vxª ª}z ¥¬z¨v¢¢ 

{«¤xª~¥¤~¤| ¥{ ¦¨zy~xª~¬z £v~¤ªz¤v¤xz =~¤ªz¨¬~z­zz FA GA HA JA L>C i}z¨z v¨z ©¥£z xv©z© ­}z¨z x¥¤¤zxª~¬~ª¯ 

~© ¡z¯ =v© ~¤y~xvªzy w¯ ~¤ªz¨¬~z­zz K v¤y M>C ]¥­z¬z¨A |z¤z¨v¢¢¯ ©¦zv¡~¤|A x¥¤©ªv¤ª v¬v~¢vw~¢~ª¯ v¤y ©ªvw~¢~ª¯ 

¥{ x¥¤¤zxª~¬~ª¯ ~© ¤¥ª v £v ¥¨ {vxª¥¨ ª}vª ~£¦vxª© x«©ª¥£z¨©Ċ yzx~©~¥¤ ª¥ «©z v¤ zy|z ~¤{¨v©ª¨«xª«¨zC  

  

Vxxz©©~w~¢~ª¯ D ¨zvx}vw~¢~ª¯ ¥{ ª}z yvªvO ^¤ ¥¨yz¨ ª¥ yz¬z¢¥¦ vxx«¨vªz ¦¨zy~xª~¥¤©A ª}z «©z ¥{ v¤ 

x¢¥«yBwv©zy ~¤{¨v©ª¨«xª«¨z x¥«¢y z¤}v¤xz ª}z v£¥«¤ª ¥{ yvªv ª}vª ~© {zy ~¤ª¥ ª}z v¢|¥¨~ª}£C i}z¨z{¥¨zA ~¤ 

¥¨yz¨ ª¥ yz¬z¢¥¦ ª}z v¢|¥¨~ª}£© ª}z£©z¢¬z©A ^ª £~|}ª wz wz¤z{~x~v¢ ª¥ «©z v¤ x¢¥«yBwv©zy ¦¢vª{¥¨£ ~¤ ¥¨yz¨ 

ª¥ v¤v¢¯°z yvªv ¥{ ©z¤©¥¨© vx¨¥©© ¦¢v¤ª© v¤y ª}z¨zw¯ z¤}v¤x~¤| yvªv z®x}v¤|z v£¥¤| ^i ª¥¥¢© =b¥«¨ª°~© 

zª v¢C GEFKP hx}£~yª v¤y lv¤| GEFM>C i}z©z ¨z§«~¨z£z¤ª© x¥«¢y ª}«© x¥¤©ª~ª«ªz v¤ v¨|«£z¤ª v|v~¤©ª ª}z 

vy¥¦ª~¥¤ ¥{ zy|z x¥£¦«ª~¤| v© yvªv vxxz©© ¥¤ v |¢¥wv¢ ©xv¢z ~© wz¤z{~x~v¢ ª¥ ª}z ^¥i v¦¦¢~xvª~¥¤C ]¥­z¬z¨A 

¤z®ª ª¥ £¥yz¢ yz¬z¢¥¦£z¤ªA ~¤ ¥¨yz¨ ª¥ «ª~¢~°z ¨zv¢Bª~£z £¥¤~ª¥¨~¤| v¤y z®zx«ª~¥¤ ¥{ ª}z v¢|¥¨~ª}£© ª}z 

yvªv z®x}v¤|z v£¥¤| ^i ª¥¥¢© £~|}ª ¤¥ª wz ¨z§«~¨zyC  

 

V£¥«¤ª ¥{ «¦yvªz© v¤y «¦|¨vyz©O V© ª}~© ­v© v ¤z­ ¬v¨~vw¢z ~¤ ª}z ª¥¥¢A ~¤ªz¨¬~z­zz© }v¬z ¤¥ª 

wzz¤ v©¡zy vw¥«ª ª}~©C [«¨ª}z¨£¥¨zA ¤¥ ~¤{¥¨£vª~¥¤ ¨z|v¨y~¤| ª}~© ¬v¨~vw¢z ~© v¬v~¢vw¢z ¥¤ ª}z ^¤ªz¨¤zªA 

£zv¤~¤| ª}z¨z ~© v w¢v¤¡ ~¤ ª}~© ¬v¨~vw¢zC 

 

h¦zzy v¤y «¤xz¨ªv~¤ª¯ ¥{ ©xv¢vw~¢~ª¯O l}z¤ x¥¤©«¢ª~¤| ¢~ªz¨vª«¨z ~ª wzx¥£z© v¦¦v¨z¤ª ª}vªP ­}~¢z 

y~|~ª~°vª~¥¤ ¥{ {vxª¥¨~z© vxxz¢z¨vªzA ª}z v£¥«¤ª ¥{ yz¬~xz© ª}vª ­~¢¢ x¥¤©ª~ª«ªz v ©£v¨ª £v¤«{vxª«¨~¤| 

{vx~¢~ª¯ ~© }v¨y ª¥ ¦¨zy~xªC h«w©z§«z¤ª¢¯A ~ª ~© }~|}¢¯ yz©~¨vw¢z ª}vª ª}z ~¤{¨v©ª¨«xª«¨z z®}~w~ª© y¯¤v£~x 

©xv¢vw¢z ©¥¢«ª~¥¤©C i}~© ~© z©¦zx~v¢¢¯ ¨z¢z¬v¤ª ~¤ ª}z ¢~|}ª ª}vª ª}z £v¤«{vxª«¨~¤| ~¤y«©ª¨¯ ~© ~¤x¨zv©~¤|¢¯ 

~¤ªz¤©~¬z ~¤ ¤vª«¨zA ­}z¨z «¤¦¨zy~xªvw¢z v¤y «¤{¥¨z©zz¤ yz¬z¢¥¦£z¤ª© v¨z ª¥ wz z®¦zxªzy =`¨v«©z zª v¢C 

GEFEP dĊY¥¤¥¬v¤ zª v¢C GEFJ>C  

 

Z¤z¨|¯ x¥¤©ª¨v~¤ª© ¥{ ^¥i yz¬~xz©O i}z ~¤¦«ª ¥{ ~¤ªz¨¬~z­ ¦v¨ª~x~¦v¤ª© y¥z© ¤¥ª ¦¨¥¬~yz v x¢zv¨ 

y~¨zxª~¥¤ vw¥«ª ª}z ~£¦¥¨ªv¤xz ¥{ ª}z z¤z¨|¯ x¥¤©ª¨v~¤ª© ¥{ ̂ ¥i yz¬~xz© ­~ª} ¦¨zy~xª~¬z £v~¤ªz¤v¤xz ~¤ 

~¤y«©ª¨¯ ICECC ]¥­z¬z¨A ­}z¤ ¢¥¥¡~¤| vª ª}z v¨|«£z¤ªvª~¥¤ ¥{ ª}z©z ¨z©¦zxª~¬z ~¤ªz¨¬~z­zz©A ~ª wzx¥£z© 

v¦¦v¨z¤ª ª}vª ª}z wz¤z{~ª© z¤z¨|¯ x¥¤©ª¨v~¤ª© x¥«¢y yz¢~¬z¨ x¥«¢y wz }«|z ­}z¤ ª}z¨z ~© v ¢vx¡ ¥{ ¦¥­z¨ 
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©«¦¦¢¯ =^¤ªz¨¬~z­zz F v¤y L>C ]¥­z¬z¨A ­}z¤ ¢¥¥¡~¤| vª ~¤y«©ª¨~v¢ £v¤«{vxª«¨~¤|A ~ª xv¤ wz z®¦zxªzy ª}vª 

¦¥­z¨ ©«¦¦¢¯ ~© ¨zvy~¢¯ v¬v~¢vw¢zC i}~© £v¡z© z¤z¨|¯ x¥¤©ª¨v~¤ª© ¨vª}z¨ v ©zx¥¤yv¨¯ wz¤z{~ªA ~¤©ªzvy ¥{ v 

£v~¤ wz¤z{~ª ª}vª ~© ©¥«|}ª {¥¨ =~¤ªz¨¬~z­zz GA M>C  

 
Table 26 : Indication of infrastructure requirements of  predictive maintenance with regards to an  edge 
infrastructure  

 ^cF ^cG ^cH ^cJ ^cK ^cL ^cM i¥ªv¢ 
g 

i¥ªv¢ 
c 

avªz¤x¯ v¤y  ~ªªz¨ c c g c g c c G J 

gv­ v£¥«¤ª ¥{ yvªv g g g g g g c K F 

e¨~¬vx¯ v¤y ©zx¨zx¯ g g c B g g g J F 

hzx«¨~ª¯  g g g g g g g L E 

X¥¤ªz®ª v­v¨z¤z©© c g c B g g c H H 

hª¥¨v|z v¤y x¥£¦«ª~¤| xv¦vw~¢~ª¯ B B B B g B B F E 

b¥w~¢~ª¯ ©«¦¦¥¨ª c c c c g c c F K 

X¥¤¤zxª~¬~ª¯ v¬v~¢vw~¢~ª¯ v¤y ©ªvw~¢~ª¯ D 
¨z¢~vw~¢~ª¯ 

c c c c g c g J G 

Vxxz©©~w~¢~ª¯ D ¨zvx}vw~¢~ª¯ ¥{ ª}z yvªv B B B B B B B E E 

V£¥«¤ª ¥{ «¦yvªz© v¤y «¦|¨vyz© B B B B B B B E E 

h¦zzy v¤y «¤xz¨ªv~¤ª¯ ¥{ ©xv¢vw~¢~ª¯ B B B B B B B E E 

Z¤z¨|¯ x¥¤©ª¨v~¤ª© ¥{ ^¥i yz¬~xz© g c c c g g c H I 

 
g R gz¢z¬v¤ª {¥¨ x}¥¥©~¤| zy|z 
c R c¥ª ¨z¢z¬v¤ª {¥¨ x}¥¥©~¤| zy|z 
B  R c¥ ~¤¦«ªC  

8.5.2  Determining the switching cost for the customer  

e¥©©~w~¢~ª¯ ¥{ ©¯©ªz£B v¤y ¦¨¥xz©© ~¤ªz|¨vª~¥¤O ©z¬z¤ ¥«ª ¥{ ©z¬z¤ ~¤ªz¨¬~z­zz© }v¬z ~¤y~xvªzy ª}vª 

©¯©ªz£ ~¤ªz|¨vª~¥¤A ~¤ |z¤z¨v¢A ©}¥«¢y xv«©z ¤¥ £v ¥¨ ¦¨¥w¢z£©C i}z £v~¤ v¨|«£z¤ª wz}~¤y ª}~©A z®¦¢v~¤© 

ª}vª ¦¨zy~xª~¬z £v~¤ªz¤v¤xz xv¤ ¦v¨ª~v¢¢¯ ¨«¤ v© v ©ªv¤yBv¢¥¤z ©¯©ªz£A ¤¥ª ¨z§«~¨~¤| v¤¯ ~¤ªz|¨vª~¥¤ ­~ª} 

¥ª}z¨ ¦¨¥xz©©z© ¥¨ ©¯©ªz£© v x¢~z¤ª x«¨¨z¤ª¢¯ }v© ¨«¤¤~¤|C  

 

Zv©~¤z©© ¥{ ¦¢vª{¥¨£ ¥¦z¤¤z©©O ^¤ ª}z ¦¨¥xz©© v«ª¥£vª~¥¤ ~¤y«©ª¨¯A £v¤¯ ¦¢v¯z¨© v¨z «¤­~¢¢~¤| ª¥ 

¥¦z¤B«¦ ª}z~¨ ~yzv© ª¥ ¥ª}z¨© =~¤ªz¨¬~z­zz G>C i}~© ~© x¥¤{~¨£zy w¯ dĊY¥¤¥¬v¤ zª v¢C =GEFJ> ­}¥ ©ªvªz 

ª}z¨z v¨z ¦¨¥w¢z£© ~¤ £v¤«{vxª«¨~¤| {vx~¢~ª~z©Ċ ¤vª«¨z ­}z¨z yvªv ~© ¥{ªz¤ ¦¨¥¦¨~zªv¨¯ v¤y ~¤vxxz©©~w¢zC 

h«w©z§«z¤ª¢¯A yvªv ~¤ªz|¨vª~¥¤ ~© v x¥£¦¢~xvªzy v¤y ª~£z x¥¤©«£~¤| ªv©¡C ]z¤xzA ~ª ~© }v¨y ª¥ z{{zxª«vªz 

¥¦z¤ ©ªv¤yv¨y©A Ve^© v¤y ¢~w¨v¨~z© {¥¨ ¦¨zy~xª~¬z £v~¤ªz¤v¤xzA £v¡~¤| ª}z ~¤ªz¨¥¦z¨vw~¢~ª¯ ¥{ y~{{z¨z¤ª 

ª¥¥¢© x}v¢¢z¤|~¤| =X}~«A X}z¤|A v¤y ]«v¤| GEFLP dĊY¥¤¥¬v¤ zª v¢C GEFJ>C   

 

X¥£¦¢z®~ª¯ v¤y ¢zvy ª~£z ¥{ £~|¨vª~¥¤O V© ª}~© ­v© v ¤z­ ¬v¨~vw¢z ~¤ ª}z ª¥¥¢A ~¤ªz¨¬~z­zz© }v¬z 

¤¥ª wzz¤ v©¡zy vw¥«ª ª}~©C [«¨ª}z¨£¥¨zA ¤¥ ~¤{¥¨£vª~¥¤ ¨z|v¨y~¤| ª}~© ¬v¨~vw¢z ~© v¬v~¢vw¢z ¥¤ ª}z ^¤ªz¨¤zªA 

£zv¤~¤| ª}z¨z ~© v w¢v¤¡ ~¤ ª}~© ¬v¨~vw¢zC 

 

d¦¦¥¨ª«¤~ª¯ x¥©ª ¥{ y¥­¤ª~£zB ¥¨ ©¯©ªz£ {v~¢«¨z y«¨~¤| £~|¨vª~¥¤O ̂¤ {vxª¥¨¯ v«ª¥£vª~¥¤ ~ª ~© ¥{ªz¤ 

ª}z xv©z ª}vª £vx}~¤z© }v¬z wzz¤ ¨«¤¤~¤| {¥¨ £v¤¯ ¯zv¨©A ­~ª}¥«ª v¤¯ £~©ªv¡z© ¥¨ ¦¨¥w¢z£©C 

bv¤«{vxª«¨~¤| x¥£¦v¤~z© ª}z¤ v¨z ¨z¢«xªv¤ª ª¥ ~¤¤¥¬vªzA v© ~ª x¥«¢y ¨z©«¢ª ~¤ ©¯©ªz£ y¥­¤Bª~£zA 

¦¥ªz¤ª~v¢¢¯ xv«©~¤| £~¢¢~¥¤© ¥{ ¢¥©© =~¤ªz¨¬~z­zz J>C ]¥­z¬z¨A ~{ ª}z «©zBxv©z ~© ¢v¨|z z¤¥«|}A v¤y 

©~|¤~{~xv¤ª wz¤z{~ª xv¤ wz |v~¤zyA ~¤y«©ª¨¯ ¦¢v¯z¨© y¥¤Ċª }v¬z v¤¯ ¦¨¥w¢z£© ©¦z¤y~¤| £~¢¢~¥¤© ~¤ ¥¨yz¨ ª¥ 

z{{zxª«vªz ª}~© =~¤ªz¨¬~z­zz M>C   

8.5.3  Determining the customer base and how it will suffice as revenue sour ce 

^¤©ªv¢¢zy wv©z ¥{ ^¥i v¦¦ ª}vª £v¯ y~¨zxª¢¯ wz¤z{~ª {¨¥£ ª}z ~¤{¨v©ª¨«xª«¨zO i}z ©z¤©¥¨© ª}vª x¥«¢y 

wz ~¤ªz|¨vªzy ~¤ª¥ v x¯wz¨B¦}¯©~xv¢ ©¯©ªz£A ~¤ ª«¨¤ ¨zv¢~°~¤| ª}z ~yzv ¥{ ^¥i v¤y ª}z¨zw¯ ¦¥ªz¤ª~v¢¢¯ 

z{{zxª«vª~¤| v ¦¨zy~xª~¬z £v~¤ªz¤v¤xz ©xz¤v¨~¥A }v¬z wzz¤ v¨¥«¤y {¥¨ v ¢¥¤| ª~£zC [«¨ª}z¨£¥¨zA ª}z¨z ~© 

v £v©©~¬z ~¤©ªv¢¢zy wv©z ¥{ v«ª¥£vª~¥¤ ªzx}¤¥¢¥|¯ ª}vª x¥«¢y wz¤z{~ª {¨¥£ ª}z ^¥i ªzx}¤¥¢¥|¯C ]¥­z¬z¨A 

~¤ ¥¨yz¨ {¥¨ ª}~© ª¥ }v¦¦z¤A ¦¨zy~xª~¬z £v~¤ªz¤v¤xz v¢|¥¨~ª}£© ©}¥«¢y {~¨©ª wz yz¬z¢¥¦zy {¥¨ ª}z yzy~xvªzy 
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©¯©ªz£ =~¤ªz¨¬~z­zz FA L v¤y M>C [«¨ª}z¨£¥¨zA ~¤ ª}z ª¨z¤y ©ª«y¯ x¥¤y«xªzy w¯ b~¢¥ z¬~x v¤y cv©©v} 

=GEFM>A JJ: ¥{ ª}z ~¤ªz¨¬~z­zy ¦v¨ª~x~¦v¤ª© ~¤y~xvªzy ª¥ wz vª ¢zv©ª ̈ «¤¤~¤| ¦~¢¥ª© ­~ª} ¦¨zy~xª~¬z 

£v~¤ªz¤v¤xzC i}z©z ª­¥ ~¤y~xvª¥¨© ¦¨¥¬~yz «© ­~ª} v }«¤x} ª}vª ª}z¨z ~© ~¤ªz¨z©ª ¥{ x¥£¦v¤~z© ~¤ ª}z ^¥i 

v¦¦¢~xvª~¥¤©A v¤y v £v ¥¨ ~¤©ªv¢¢zy wv©z ¥{ ©z¤©¥¨© ª}vª £v¯ y~¨zxª¢¯ wz¤z{~ª {¨¥£ v¤ zy|z ~¤{¨v©ª¨«xª«¨zC 

h«w©z§«z¤ª¢¯A ª}z¨z £v¯ wz v¤ vªª¨vxª~¬z x«©ª¥£z¨ wv©zC  

 

bv®~£«£ ¦¥ªz¤ª~v¢ £v¨¡zª ©~°z ¥{ ^¥i v¦¦O i}z¨z ~© z¤¥¨£¥«© ¦¥ªz¤ª~v¢ {¥¨ ¦¨zy~xª~¬z 

£v~¤ªz¤v¤xzA ~ª x¥«¢y wz v |v£z x}v¤|z¨A ª}z ¦¥ªz¤ª~v¢ £v¨¡zª ~© £v¤~{¥¢y ¥{ ­}vª ~© x«¨¨z¤ª¢¯ xv¦ª«¨zy 

=~¤ªz¨¬~z­zz GA J v¤y L>C i}~© v¤ª~x~¦vªzy ¦¥ªz¤ª~v¢ ~© x¥¤{~¨£zy w¯ ª}z ¢v¨|z z®¦zxªzy X¥£¦¥«¤y V¤¤«v¢ 

\¨¥­ª} gvªz =XV\g> ¥{ GL: wzª­zz¤ GEFK v¤y GEGG =]v¢{BX¥¥¡zy gz©zv¨x} gz¦¥¨ª© GEFNP bv¨¡zªlvªx} 

GEFN>C  

 

i~£z ª¥ x¥¤©«£zO V© ~¤y~xvªzy w¯ ~¤ªz¨¬~z­zz GA HA JA L v¤y MA ¦¨zy~xª~¬z £v~¤ªz¤v¤xz ~© ©ª~¢¢ ~¤ ~ªĊ© 

~¤{v¤x¯C X¥¨¨z©¦¥¤y~¤|¢¯A ª}z¨z v¨z ©ª~¢¢ £v ¥¨ ~©©«z© ª¥ wz ¨z©¥¢¬zy wz{¥¨z ¦¨zy~xª~¬z £v~¤ªz¤v¤xz ­~¢¢ wz 

v ­~yz¢¯ vy¥¦ªzy ¦¨vxª~xz =_v¢v¤ GEFM>C l}z¨zv© ¤¥ x¥¤x¨zªz ª~£z ª¥ x¥¤©«£z xv¤ wz ~¤y~xvªzyA ª}z 

~¤{v¤x¯ ¥{ ¦¨zy~xª~¬z £v~¤ªz¤v¤xz v¤y ª}z £v ¥¨ ~©©«z© ª}vª ¤zzy ª¥ wz ¨z©¥¢¬zy ~¤x¨zv©z ª}z z®¦zxªzy 

vy¥¦ª~¥¤ ª~£zC  

 

: ¥{ yvªv ¥¤ zy|z ¬©C x¢¥«yA v¤y vyy~ª~¥¤v¢ yvªv ¦¥ªz¤ª~v¢O Z©¦zx~v¢¢¯ ­~ª} ¦¨¥xz©©z© ª}vª |z¤z¨vªz 

£v©©~¬z v£¥«¤ª© ¥{ yvªvA ¥¤z ­v¤ª© ª¥ ¦¨zB¦¨¥xz©© yvªv ¥¤ ª}z zy|z wz{¥¨z ©z¤y~¤| ~ª ª¥ ª}z x¢¥«yC i}~© 

~© ¨z¢vªzy ª¥ ª}z wv¤y­~yª} ¨z§«~¨z£z¤ª© x¥£¦v¤~z© v¨z x«¨¨z¤ª¢¯ x¥¦~¤| ­~ª} =~¤ªz¨¬~z­zz G>C 

h«w©z§«z¤ª¢¯A w¯ ¨z¢~z¬~¤| ª}z©z ¢~£~ª© w¯ £zv¤© ¥{ v¤ zy|z x¥£¦«ª~¤| ~¤{¨v©ª¨«xª«¨zA v¤ ~¤x¨zv©zy 

v£¥«¤ª ¥{ yvªv £v¯ wz ¦¨¥xz©©zy =~CzC ¥{ ©z¤©¥¨© ­}~x} ­z¨z ¦¨z¬~¥«©¢¯ ¤¥ª ¦¨¥xz©©zy> =~¤ªz¨¬~z­zz H>C 

cz~ª}z¨ ~¤ªz¨¬~z­zz©A ¤¥¨ v x¥¤©«¢ª ¥¤ ¢~ªz¨vª«¨z ¨z¬~z­ x¥«¢y ¦¨¥¬~yz v¤ ~¤y~xvª~¥¤ vw¥«ª ª}z : y~©ª¨~w«ª~¥¤ 

¥{ yvªv ¦¨¥xz©©~¤| ¥¤ ª}z x¢¥«y ¬©C ª}z zy|zC  

 

e¥©©~w~¢~ª¯ ¥{ ©«¦¦¥¨ª D £v~¤ªz¤v¤xz x¥¤ª¨vxª©O ^¤ ª}z ~¤y«©ª¨~v¢ £v¤«{vxª«¨~¤| ~¤y«©ª¨~z©A 

x«©ª¥£z¨© z®¦zxª ©¥£zª}~¤| ¢¥¤| ¢~¬~¤|C h«w©z§«z¤ª¢¯A ª}z¯ z®¦zxª ¢¥¤|Bª~£z ©«¦¦¥¨ª ¥{ ª}z ¦¨¥y«xª© v¤y 

©z¨¬~xz© ª}z¯ w«¯ =~¤ªz¨¬~z­zz M>C e¨zy~xª~¬z £v~¤ªz¤v¤xz ­~¢¢ z©¦zx~v¢¢¯ ¥{{z¨ ¦¥©©~w~¢~ª¯ {¥¨ ¤z­ w«©~¤z©© 

£¥yz¢© {¥¨ dZb© =~¤ªz¨¬~z­zz J>C  

 

e¥©©~w~¢~ª¯ ¥{ ¦¢vª{¥¨£ ¥­¤z¨©}~¦ ~¤ ^¥i £v¨¡zªO V© ª}~© ­v© v ¤z­ ¬v¨~vw¢z ~¤ ª}z ª¥¥¢A ~¤ªz¨¬~z­zz© 

}v¬z ¤¥ª wzz¤ v©¡zy vw¥«ª ª}~©C [«¨ª}z¨£¥¨zA ¤¥ ~¤{¥¨£vª~¥¤ ¨z|v¨y~¤| ª}~© ¬v¨~vw¢z ~© v¬v~¢vw¢z ¥¤ ª}z 

^¤ªz¨¤zªA £zv¤~¤| ª}z¨z ~© v w¢v¤¡ ~¤ ª}~© ¬v¨~vw¢zC 

8.5.4  Determining the relative infrastructure cost (of edge vs. cloud)  

gz§«~¨zy ©xv¢z ¥{ ª}z ~¤{¨v©ª¨«xª«¨zO \z¤z¨v¢¢¯ ©¦zv¡~¤|A ¨¥¢¢~¤|B¥«ª v¤ zy|z ~¤{¨v©ª¨«xª«¨z {¥¨ 

¦¨zy~xª~¬z £v~¤ªz¤v¤xz ~¤ ~¤y«©ª¨¯ ICE y¥z© ¤¥ª ¨z§«~¨z v¤¯ ¦¨¥}~w~ª~¬z¢¯ ¢v¨|z ©xv¢z ~£¦¢z£z¤ªvª~¥¤©C 

h«w©z§«z¤ª¢¯A }v¨y­v¨z x¥©ª© {¥¨ ª}z zy|z ~¤{¨v©ª¨«xª«¨z v¨z ¤¥ª z®¦zxªzy ª¥ y¨~¬z «¦ £v ¥¨ x¥©ª© 

=~¤ªz¨¬~z­zz H v¤y J>  

 

e¨¥ªzxª~¥¤ ¤zxz©©~ª¯ ¥{ zy|z ¤¥yz© {¨¥£ ª}z~¨ z¤¬~¨¥¤£z¤ªO ^¤ ~¤y«©ª¨~v¢ z¤¬~¨¥¤£z¤ª©A ~ª x¥«¢y 

wz ¦¥©©~w¢z ª}vª ª}z zy|z ¤¥yz© ¤zzy© ª¥ wz ¦¨¥ªzxªzy {¥¨ ªz£¦z¨vª«¨zA ©«¤¢~|}ªA ­vªz¨ zªxC =~¤ªz¨¬~z­zz 

K>C ]¥­z¬z¨A v© ~¤y«©ª¨~v¢ ¦¢v¤ª© =~CzC £v¤«{vxª«¨~¤| {vx~¢~ª~z©> x«¨¨z¤ª¢¯ x¥¤©ª~ª«ªz ª}z ¢¥xvª~¥¤© «¤yz¨ 

v¤v¢¯©~©A ~ª xv¤ wz z®¦zxªzy ª}vª zy|z ¤¥yz© xv¤ wz ¢¥xvªzy ~¤ ©v{z z¤¬~¨¥¤£z¤ª©A ª}«© ¤¥ª ¨z§«~¨~¤| v¤¯ 

z®¥¨w~ªv¤ª¢¯ }~|} x¥©ª {¥¨ ¦¨¥ªzxª~¥¤C  

 

e¨z©z¤xz D vw©z¤xz ¥{ zy|z ¤¥yz© v¤y £¥w~¢z ¤zª­¥¨¡ ¥¤ ©~ªzO i}z¨z v¨z ©¥£z {v£¥«©A }~|}¢¯ 

x~ªzy xv©z©A ­}z¨z ~¤~ª~v¢ ~¤¬z©ª£z¤ª ­v© ¬z¨¯ ¢¥­C i}~© ­v© £v~¤¢¯ wzxv«©z v¢¢ z§«~¦£z¤ª =~CzC ©z¤©¥¨© v¤y 

£¥w~¢z ¤zª­¥¨¡> ­z¨z v¢¨zvy¯ ª}z¨zC h«w©z§«z¤ª¢¯A ª}z¯ ¥¤¢¯ }vy ª¥ ~£¦¢z£z¤ª ª}z x¢¥«y ¦¢vª{¥¨£ 

=~¤ªz¨¬~z­zz F>C  
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\z¥|¨v¦}~xv¢ ¢¥xvª~¥¤ ¥{ ^¥i v¦¦O V© ª}~© ­v© v ¤z­ ¬v¨~vw¢z ~¤ ª}z ª¥¥¢A ~¤ªz¨¬~z­zz© }v¬z ¤¥ª wzz¤ v©¡zy 
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~© v w¢v¤¡ ~¤ ª}~© ¬v¨~vw¢zC 

8.5.5  Determining the (financial) risk for the service provider  

^¤~ª~v¢ ~¤¬z©ª£z¤ªO ^¤ªz¨¬~z­zz G v¤y H ©ªvªzy ª}vª |z¤z¨v¢¢¯ ©¦zv¡~¤|A ª}z ~¤~ª~v¢ ~¤¬z©ª£z¤ª ¥{ v¤ 

zy|z x¥£¦«ª~¤| ~¤{¨v©ª¨«xª«¨z {¥¨ ¦¨zy~xª~¬z £v~¤ªz¤v¤xz ©}¥«¢y ¤¥ª wz ª}z ¦¨¥w¢z£C 

 

Zx¥©¯©ªz£ ¨¥w«©ª¤z©©O i}z zx¥©¯©ªz£ ¥{ ¦¢v¯z¨© ª}vª ­~¢¢ vy¥¦ª v ¦¨zy~xª~¬z £v~¤ªz¤v¤xz ©¥¢«ª~¥¤ 

~© ¨¥w«©ªC i}z x¥¤¤zxª~¥¤© v£¥¤| ~¤y«©ª¨¯ ¦¢v¯z¨© v¨z ¨z¢vª~¬z¢¯ ©ªvw¢z v© ª}z¯ }v¬z wzz¤ ­¥¨¡~¤| 

ª¥|zª}z¨ {¥¨ ¢¥¤|z¨ v£¥«¤ª© ¥{ ª~£z©A v¤y ª}z x¥£¦v¤~z© ª}z£©z¢¬z© }v¬z wzz¤ v¨¥«¤y {¥¨ yzxvyz©C V¢©¥A 

ª}z©z x¥£¦v¤~z© v¨z ¤¥ª ¢~¡z¢¯ ª¥ |¥ wv¤¡¨«¦ªA z¬z¤ ~{ ª}z¯ }v¬z ©¥£z {~¤v¤x~v¢¢¯ y~{{~x«¢ª ª~£z© 

=~¤ªz¨¬~z­zz GA HA J v¤y L>  

 

bvª«¨~ª¯ ¥{ ^¥i v¦¦¢~xvª~¥¤O l}z¨zv© ª}z¨z v¨z ©¥£z z®v£¦¢z© ¥{ ¦¨zy~xª~¬z £v~¤ªz¤v¤xz ©¥¢«ª~¥¤© 

v¬v~¢vw¢zA ~ª ~© ©ª~¢¢ ~¤ ~ªĊ© ~¤{v¤x¯C bv¤¯ x«©ª¥£z¨© v¨z ©ª~¢¢ ~¤ ª}z ¦¨¥¥{ ¥{ x¥¤xz¦ª ¦}v©z £zv¤~¤| ª}z¯ }v¬z 

©¥£z ©ªv¤yBv¢¥¤z ©¯©ªz£ ¥¤ ­}~x} ª}z¯ ªz©ª ­~ª} v ¦¨zy~xª~¬z £v~¤ªz¤v¤xz ©¥¢«ª~¥¤C l}z¨zv© 

yz¬z¢¥¦£z¤ª ¥{ ¦¨zy~xª~¬z £v~¤ªz¤v¤xz ~© §«~ªz {v¨A ª}z «ª~¢~°vª~¥¤ v¤y ¢v¨|z ©xv¢z ¨¥¢¢B¥«ªA ­}~x} ­¥«¢y 

z{{zxª«vªz ª}z ¨zv¢ wz¤z{~ª ¥{ ¦¨zy~xª~¬z £v~¤ªz¤v¤xzA ~© ©ª~¢¢ ¦¨z£vª«¨zC X¥£¦v¤~z© v¨z ªv¢¡~¤| v ¢¥ª vw¥«ª 

¦¨zy~xª~¬z £v~¤ªz¤v¤xzA w«ª ¨zv¢ z{{¥¨ª© v¨z ¢v||~¤| wz}~¤y =~¤ªz¨¬~z­zz GA HA JA L v¤y M>C  

 

e¥©©~w~¢~ª¯ ¥{ ~ªz¨vª~¬z ¨¥¢¢B¥«ªO V© v¢¢ ~¤ªz¨¬~z­zz© }v¬z ~¤y~xvªzyA ¦¨zy~xª~¬z £v~¤ªz¤v¤xz xv¤ ¨«¤ 

¥¤ v ©ªv¤yBv¢¥¤z ©¯©ªz£A ¤¥ª ~£¦vxª~¤| ª}z ¥¬z¨v¢¢ {«¤xª~¥¤~¤| ¥{ v {vxª¥¨¯C i}~© ~£¦¢~z© ª}vª ¦¨zy~xª~¬z 

£v~¤ªz¤v¤xz ©¥¢«ª~¥¤© £v¯ wz |¨vy«v¢¢¯ vyyzy v© ª}z ©¥{ª­v¨z v¤y ~¤{¨v©ª¨«xª«¨z £vª«¨z©C i}~© £v¯ 

¦v¨ª~v¢¢¯ ©«{{~xz v© £~ª~|vª~¥¤ {¥¨ ¨~©¡C  

 

Z®¦¥©«¨z D ¢z|v¢ x¥¤©z§«z¤xz© ¥{ ©¯©ªz£ {v~¢«¨zO \z¤z¨v¢¢¯ ©¦zv¡~¤|A ~¤ xv©z ¥{ ©¯©ªz£ 

£v¢{«¤xª~¥¤A v yz¬~xz yz{v«¢ª xv¤¤¥ª wz vxx«¨vªz¢¯ ¦¨zy~xªzyC i}~© x¥«¢y ¢zvy ª¥ «¤¤zxz©©v¨¯ ©¯©ªz£ y¥­¤B

ª~£z ¥¨ ª¥ yz¬~xz {v~¢«¨z =v© ª}z yz{v«¢ª }v© ¤¥ª wzz¤ ¦¨zy~xªzy>C i}z¨z v¨z ©¥£z xv©z© ­}z¨z £vx}~¤z© 

£~|}ª wz ­¥¨¡~¤| ©~yzBwB̄©~yz ­~ª} }«£v¤©A ~¤ ª}~© xv©z ©v{zª¯ ~© ¡z¯ =~¤ªz¨¬~z­zz J>C \z¤z¨v¢¢¯ ©¦zv¡~¤| 

ª}~© ©}¥«¢y }¥­z¬z¨ ¤¥ª wz ª}z xv©zA ª}z¨z{¥¨z ª}z z®¦¥©«¨z v¤y ¢z|v¢ x¥¤©z§«z¤xz© xv¤ wz z®¦zxªzy ª¥ 

wz ¨z¢vª~¬z¢¯ ¢¥­C   

 

i}z yzB{vxª¥ ©ªv¤yv¨y {¥¨ {~¤v¤x~v¢ v¨¨v¤|z£z¤ª©O ^¤ ª}z ~¤y«©ª¨~v¢ £v¤«{vxª«¨~¤| y¥£v~¤A 

x«©ª¥£z¨© =~CzC z~ª}z¨ ª}z ¥¤z© ­}¥ ­~¢¢ ¨¥¢¢B¥«ª ª}z ¦¨zy~xª~¬z £v~¤ªz¤v¤xz ©¯©ªz£ ¥¨ ª}z ¥¤z© ­}¥ ­~¢¢ 

«©z ª}z ©¯©ªz£> v¨z ¥­¤z¨© ¥{ ª}z zy|z ~¤{¨v©ª¨«xª«¨zC i}~© £v~¤¢¯ ¨z©«¢ª© {¨¥£ ª}z {vxª ª}vª v yzy~xvªzy 

zy|z ~¤{¨v©ª¨«xª«¨z ­~¢¢ wz w«~¢ª ~¤ ª}z £v¤«{vxª«¨~¤| ¦¢v¤ª =~¤ªz¨¬~z­zz FA GA HA J v¤y M>C   

8.5.6  Determining the value generated by the IoT application ĉ© zx¥©¯©ªz£ =}zv¢ª}> 

Zx¥©̄©ªz£ ¨¥w«©ª¤z©©O i}z zx¥©¯©ªz£ ¥{ ¦¢v¯z¨© ª}vª ­~¢¢ vy¥¦ª v ¦¨zy~xª~¬z £v~¤ªz¤v¤xz ©¥¢«ª~¥¤ 

~© ¨¥w«©ªC i}z x¥¤¤zxª~¥¤© v£¥¤| ~¤y«©ª¨¯ ¦¢v¯z¨© v¨z ¨z¢vª~¬z¢¯ ©ªvw¢zA v© ª}z¯ }v¬z wzz¤ ­¥¨¡~¤| 

ª¥|zª}z¨ {¥¨ ¢¥¤|z¨ v£¥«¤ª© ¥{ ª~£z©A v¤y ª}z x¥£¦v¤~z© ª}z£©z¢¬z© }v¬z wzz¤ v¨¥«¤y {¥¨ yzxvyz©C V¢©¥A 

ª}z©z x¥£¦v¤~z© v¨z ¤¥ª ¢~¡z¢¯ ª¥ |¥ wv¤¡¨«¦ªA z¬z¤ ~{ ª}z¯ }v¬z ©¥£z {~¤v¤x~v¢¢¯ y~{{~x«¢ª ª~£z© 

=~¤ªz¨¬~z­zz FA GA HA J v¤y L>  

 

Zx¥©¯©ªz£ ¦¨¥y«xª~¬~ª¯O X«¨¨z¤ª £v¤«{vxª«¨~¤| x¥£¦v¤~z© v¨z £v¡~¤| £¥¤z¯ ~¤ |z¤z¨v¢A w«ª ª}z¯ 

v¨z ¤¥ª z¤ ¥¯~¤| £v ¥¨ ¦¨¥{~ª© =~¤ªz¨¬~z­zz G v¤y L>C  

 

Zx¥©¯©ªz£ y~¬z¨©~ª¯O l}z¨zv© ª}z x«©ª¥£z¨© ª}vª ­¥«¢y vy¥¦ª v ¦¨zy~xª~¬z £v~¤ªz¤v¤xz ©¥¢«ª~¥¤ 

v¨z ¤¥ª y~¬z¨©z =~¤ªz¨¬~z­zz L>A ª}z ª¥ªv¢ zx¥©¯©ªz£ ª}vª }v© ª¥ ­¥¨¡ ª¥|zª}z¨ ~¤ ¥¨yz¨ ª¥ yz¢~¬z¨ v 

¦¨zy~xª~¬z £v~¤ªz¤v¤xz ©¥¢«ª~¥¤A ~© ¨vª}z¨ y~¬z¨©z =~¤ªz¨¬~z­zz G>C  
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8.5.7  Determining if the desired edge infrastructure is financially feasible  

czzyzy ~¤~ª~v¢ ~¤¬z©ª£z¤ªO ^¤ªz¨¬~z­zz G v¤y H ©ªvªzy ª}vª |z¤z¨v¢¢¯ ©¦zv¡~¤|A ª}z ~¤~ª~v¢ 

~¤¬z©ª£z¤ª ¥{ v¤ zy|z x¥£¦«ª~¤| ~¤{¨v©ª¨«xª«¨z {¥¨ ¦¨zy~xª~¬z £v~¤ªz¤v¤xz ©}¥«¢y ¤¥ª wz ª}z ¦¨¥w¢z£C  

 

[~¤v¤x~v¢ ¨z©¥«¨xz© ¥{ ^¥i ¦v¨ª¤z¨©O MH: ¥{ ª}z ¦v¨ª~x~¦v¤ª© ~¤ ª}z ª¨z¤y ©ª«y¯ ¥{ =b~¢¥ z¬~x v¤y 

cv©©v} GEFM> z®¦zxªzy ª¥ ~¤¬z©ª ~¤ ¦¨zy~xª~¬z £v~¤ªz¤v¤xz ~¤ ª}z ¤z®ª ª­¥ ¯zv¨©C c¥ x¥¤x¨zªz v¤v¢¯©~© ¥¨ 

~¤y~xvª~¥¤ vw¥«ª {~¤v¤x~v¢ ¨z©¥«¨xz© ¥{ x¥£¦v¤~z© ~¤¬¥¢¬zy ~¤ ~¤y«©ª¨~v¢ £v¤«{vxª«¨~¤| }v© wzz¤ ¥wªv~¤zy 

=ª}¨¥«|} ~¤ªz¨¬~z­© v¤y ¥¤¢~¤z ¨z©zv¨x}>C ]¥­z¬z¨A v ¢v¨|z ¦¥¨ª~¥¤ ¥{ ª}z {¥¨ª«¤z JEE x¥£¦v¤~z© ~© }zv¬~¢¯ 

~¤¬¥¢¬zy ~¤ £v¤«{vxª«¨~¤| ¦¨¥xz©©z© =[¥¨ª«¤z JEE GEFN>A ¦¨¥¬~y~¤| «© ­~ª} v¤ ~¤y~xvª~¥¤ ª}vª ª}z 

z¤¬~¨¥¤£z¤ª }v© ©«{{~x~z¤ª {~¤v¤x~v¢ ¨z©¥«¨xz©C i}~© ~© v¢~|¤zy ­~ª} ~¤ªz¨¬~z­zz MĊ© ̈z£v¨¡A ª}vª x¥£¦v¤~z© 

y¥ ¤¥ª £~¤y ~¤¬z©ª~¤| £~¢¢~¥¤© ~¤ª¥ v ©¥¢«ª~¥¤A v© ¢¥¤| v© ª}z ¨zª«¨¤© ¥{{©zª ª}z x¥©ªA ª}«© ~¤y~xvª~¤| ª}vª 

{~¤v¤x~v¢ ¨z©¥«¨xz© ~ª©z¢{ ~© ¤¥ª ª}z ¦¨¥w¢z£C   

 

kv¨~vw~¢~ª¯ ¥{ ^¥i v¦¦Ċ© x¥£¦«ªvª~¥¤v¢ ¢¥xvª~¥¤ wzª­zz¤ zy|z ¤¥yz©B v¤yD¥¨ x¢¥«yO  V© ª}~© ­v© v 

¤z­ ¬v¨~vw¢z ~¤ ª}z ª¥¥¢A ~¤ªz¨¬~z­zz© }v¬z ¤¥ª wzz¤ v©¡zy vw¥«ª ª}~©C [«¨ª}z¨£¥¨zA ¤¥ ~¤{¥¨£vª~¥¤ 

¨z|v¨y~¤| ª}~© ¬v¨~vw¢z ~© v¬v~¢vw¢z ¥¤ ª}z ^¤ªz¨¤zªA £zv¤~¤| ª}z¨z ~© v w¢v¤¡ ~¤ ª}~© ¬v¨~vw¢zC 

 

8.5.8  Determining if the desired edge infrastructure is technically feasible  

hxv¢z ¥{ ~£¦¢z£z¤ªvª~¥¤O ^¤ ª}z £v ¥¨~ª¯ ¥{ ¦¨zy~xª~¬z £v~¤ªz¤v¤xz v¦¦¢~xvª~¥¤© {¥¨ ~¤y«©ª¨¯ ICEA 

©z¤©¥¨© v¨z ¨z¢vª~¬z¢¯ x¥¤xz¤ª¨vªzy ~¤©~yz v {vxª¥¨¯C [«¨ª}z¨£¥¨zA ª}z ¥¬z¨v¢¢ ©xv¢z ¥{ ~£¦¢z£z¤ªvª~¥¤ 

©}¥«¢y ¤¥ª wz v w~| ¦¨¥w¢z£A v© ~ª  ~© «©«v¢¢¯ ¢~£~ªzy ª¥ ª}z {vxª¥¨¯ ¥¨ ~¤y«©ª¨¯ v¨zvA ª}«© ¤¥ª ¨z§«~¨~¤| 

¤vª~¥¤v¢ ¨¥¢¢B¥«ª =~¤ªz¨¬~z­zz GA HA J v¤y M>C  

 

e¨z©z¤xz D vw©z¤xz ¥{ ©ªv¤yv¨y© v¤y ¢~w¨v¨~z© ~¤ ^¥i v¦¦O ^¤ ª}z ~¤y«©ª¨¯ y¥£v~¤A ª}z¨z v¨z £v¤¯ 

v¦¦¢~xvª~¥¤© ­}~x} }v¬z wzz¤ v¨¥«¤y {¥¨ ¯zv¨©A wz~¤| w«~¢ª ¥¤ ©ªv¤yv¨y© ª}vª }v¬z wzz¤ v¨¥«¤y {¥¨ z¬z¤ 

¢¥¤|z¨C h«w©z§«z¤ª¢¯A ª}z¨z v¨z v ¢¥ª ¥{ ©ªv¤yv¨y© v¨¥«¤y =~¤ªz¨¬~z­zz FA GA L v¤y M>C  

 

]zªz¨¥|z¤z~ª¯ v¤y £¥y«¢v¨~ª¯ ¥{ yz¬~xz©A ©z¨¬~xz©A ¢~w¨v¨~z©A ¦¨¥|¨v££~¤| ¢v¤|«v|z© v¤y 

©ªv¤yv¨y© ~¤ ^¥i v¦¦O l}z¨zv© ª}z ©ªv¤yv¨y© v¨z ¦¨z©z¤ªA ª}z¨z v¨z ¤¥ª ©¥ £v¤¯ ­~yz¢¯ vxxz¦ªzy 

©ªv¤yv¨y©C i}~© |z¤z¨vªz© ©z¨~¥«© ¦¨¥w¢z£© {¥¨ ª}z ©xv¢vw~¢~ª¯ ¥{ ¦¨zy~xª~¬z £v~¤ªz¤v¤xzC Z©¦zx~v¢¢¯ ~¤ ª}z 

£z©©v|~¤| ¦¨¥ª¥x¥¢©A ¢~w¨v¨~z© v¤y ¦¨¥|¨v££~¤| z¤¬~¨¥¤£z¤ª©A ª}z¨z v¨z ¤¥ª x¥££¥¤ ©ªv¤yv¨y© ¯zªC i}~© 

~£¦¢~z© ª}vª zy|z ¨¥¢¢B¥«ª {¥¨ ¦¨zy~xª~¬z £v~¤ªz¤v¤xz ~© ¨vª}z¨ zv©¯ ¥¤ ©£v¢¢ ©xv¢zA w«ª ¢v¨|z ©xv¢z 

©¥¢«ª~¥¤©A x¥¬z¨~¤| z¤ª~¨z {vxª¥¨~z©A ¥¨ z¬z¤ {vxª¥¨¯ ¦v¨¡© ~© ªzx}¤~xv¢¢¯ ¬z¨¯ x¥£¦¢z® =~¤ªz¨¬~z­zz GA JA  

v¤y M>C [«¨ª}z¨£¥¨zA dĊY¥¤¥¬v¤ zª v¢C =GEFJ> ~¤y~xvªz ª}vª ª}z ¥¦z¤¤z©© ¥{ ©ªv¤yv¨y© ~© ¨z©ª¨~xªzyA ~¤ ª«¨¤ 

v¢©¥ x¥£¦¢z®~{¯~¤| ª}z yz¢~¬z¨¯ ¥{ ©xv¢vw¢z ©¥¢«ª~¥¤©C d¦z¤ ©ªv¤yv¨y© ©}¥«¢y wz yz¬z¢¥¦zy ~¤ ¥¨yz¨ ª¥ 

¦¨¥£¥ªz ©xv¢vw~¢~ª¯ v¤y yvªv vxxz©©~w~¢~ª¯C Vyy~ª~¥¤v¢¢¯A v x}v¢¢z¤|z ¨z©~yz© ~¤ w¥ª} ª}z }zªz¨¥|z¤z~ª¯ v¤y 

£¥y«¢v¨~ª¯ ¥{ £vx}~¤z¨¯ v¤y x¥£¦¥¤z¤ª ª¯¦z© ~¤ £«¢ª~B¬z¤y¥¨ ¦¨¥y«xª~¥¤ ©¯©ªz£©A  x¥£¦¢z®~{¯~¤| ¢v¨|zB

©xv¢z ¨¥¢¢B¥«ª z¬z¤ {«¨ª}z¨ =X}~« zª v¢C GEFLP `¨v«©z zª v¢C GEFEP lz¯z¨ zª v¢C GEFJ>  

8.5.9  Determining if the desired edge infrastructure is organizationally feasible  

c«£wz¨ ¥{ ©ªv¡z}¥¢yz¨©O \z¤z¨v¢¢¯ ©¦zv¡~¤|A ª}z ¤«£wz¨ ¥{ ©ªv¡z}¥¢yz¨© ª}vª }v¬z ª¥ ­¥¨¡ 

ª¥|zª}z¨ ~¤ ¥¨yz¨ ª¥ yz¢~¬z¨ v ¦¨zy~xª~¬z £v~¤ªz¤v¤xz ©¥¢«ª~¥¤ ~© ¤¥ª ª¥¥ w~| =~¤ªz¨¬~z­zz HA J v¤y M>  

 

hªv¡z}¥¢yz¨©Ċ ~¤ªz¨¤v¢ x¥£¦¢z®~ª¯A x¥}z¨z¤x¯ v¤y ¨z©¦¥¤©~w~¢~ª¯ x¢v¨~ª¯O ̂¤©~yz £v¤«{vxª«¨~¤| 

x¥£¦v¤~z©Ċ ¥¨|v¤~°vª~¥¤A ª}z¨z ~© v x¢zv¨ y~©ª~¤xª~¥¤ wzª­zz¤ ^i v¤y di yz¦v¨ª£z¤ª©C ]¥­z¬z¨A ­}z¤ 

¨¥¢¢~¤| ¥«ª v¤ zy|z x¥£¦«ª~¤| ~¤{¨v©ª¨«xª«¨z {¥¨ ¦¨zy~xª~¬z £v~¤ªz¤v¤xzA w¥ª} ^i =ª}z zy|z ~¤{¨v©ª¨«xª«¨z> 

v¤y ª}z di =~¤x¨zv©z ¥{ ¥¦z¨vª~¥¤v¢ z{{~x~z¤x¯ w¯ £zv¤© ¥{ ¦¨zy~xª~¬z £v~¤ªz¤v¤xz> v¨z ¨z§«~¨zyC i}~© ª}z¤ 
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¨z©«¢ª© ~¤ ~¤ªz¨¤v¢ v£w~|«~ª¯ vw¥«ª ­}¥ ~© ~¤ x}v¨|z {¥¨ ª}z ¦¨¥ zxªC bv¤¯ ~¤y«©ª¨¯ ¦¢v¯z¨© }v¬z y~{{~x«¢ª~z© 

{~|«¨~¤| ¥«ª ­}¥ xv¤ £v¡z ª}z {~¤v¢ yzx~©~¥¤© =~¤ªz¨¬~z­zz M>C  

 

hªv¡z}¥¢yz¨©Ċ x«¢ª«¨z v¤y ¬~©~¥¤ ª¥­v¨y© ~¤¤¥¬vª~¥¤ ª}¨¥«|}¥«ª ª}z ­}¥¢z ¥¨|v¤~°vª~¥¤O i}z¨z 

v¨z ©¥£z ¦¢v¯z¨©A ­}~x} v¨z yz{~¤~ªz¢¯ £v¡~¤| ¦¨¥{~ªA w«ª v¨z y¥~¤| ª}z z®vxª ©v£z ª}~¤| ¥¬z¨ IE ¯zv¨©C 

i}z©z ¦¢v¯z¨© v¨z ¤¥ª v© ¥¦z¤ {¥¨ ~¤¤¥¬vª~¥¤A v¤y ~ª ~© ¬z¨¯ }v¨y ª¥ x}v¤|z ª}~© ¦z¨©¦zxª~¬z =~¤ªz¨¬~z­zz 

M>C l}z¨zv© |zªª~¤| ª}z ­}¥¢z ¥¨|v¤~°vª~¥¤ wz}~¤y ª}z ¦¢v¤ ~© x¨«x~v¢ ~¤ £¥©ª v¦¦¢~xvª~¥¤©A ª}z ~£¦vxª ~ª 

­~¢¢ }v¬z ¥¤ ¦¨zy~xª~¬z £v~¤ªz¤v¤xz ~© ¢z©©C \z¤z¨v¢¢¯ ©¦zv¡~¤| ¦¨zy~xª~¬z £v~¤ªz¤v¤xz y¥z© ¤¥ª }v¬z v 

£v©©~¬z ~£¦vxª ¥¤ ª}z ¥¨|v¤~°vª~¥¤ ~ª©z¢{ =~¤ªz¨¬~z­zz G>C [«¨ª}z¨£¥¨zA ª}z¨z ~© v £~©£vªx} wzª­zz¤ ª}z 

^i v¤y di ¬~©~¥¤© ¥{ x¥£¦v¤~z© ­~¢¢~¤| ª¥ vy¥¦ª v¤ zy|z x¥£¦«ª~¤| ~¤{¨v©ª¨«xª«¨z =~CzC £v¤«{vxª«¨~¤| 

x¥£¦v¤~z©>A ­}~x} }v¬z }~|} ¨z|v¨y {¥¨ ©v{zª¯A ©zx«¨~ª¯ v¤y z{{~x~z¤x¯A v¤y ª}z ¦¨¥¬~yz¨© ¥{ ¦¥ªz¤ª~v¢ zy|z 

x¥£¦«ª~¤| ©¥¢«ª~¥¤©A ­}~x} }v¬z y~{{z¨z¤ª ¡z¯ ¬v¢«z© =~¤ªz¨¬~z­zz M>C i}z w¥¥¡ ¥{ b¥w¢z¯ =GEEG> ©ªvªz© 

ª}vª v x«¢ª«¨z ©}~{ª ~¤©~yz ¥¨|v¤~°vª~¥¤© ~© ¨z§«~¨zy ~¤ ¥¨yz¨ x¥¤¬~¤xz ª}z ­}¥¢z ¥¨|v¤~°vª~¥¤ ª}vª v ©}~{ª 

ª¥­v¨y© ¦¨zy~xª~¬z £v~¤ªz¤v¤xz ~© ¨z§«~¨zyC i}~© xv¤ }¥­z¬z¨ wz y~{{~x«¢ª    

 

hªv¡z}¥¢yz¨©Ċ ̂i v¤y ^¥i z®¦z¨~z¤xz D ¡¤¥­¢zy|zO l}z¨zv© £v¤¯ ~¤y«©ª¨¯ ¦¢v¯z¨© }v¬z ©«{{~x~z¤ª 

¡¤¥­¢zy|z vw¥«ª di v¤y ^i =~¤ªz¨¬~z­zz G v¤y M>A ª}z~¨ ¨z©¦zxª~¬z ­¥¨¡{¥¨xz ~© £~©©~¤| ^¥iA x¢¥«y v¤y 

zy|z z®¦z¨~z¤xz v¤y ¡¤¥­¢zy|zC [¥¨ z®v£¦¢zA ª}z ­¥¨¡ {¥¨xz }v© ¤¥ z®¦z¨~z¤xz vw¥«ª ª}z ¤z­ ­v¯© {¥¨ 

x¥¤ªv~¤z¨~°~¤| ¯¥«¨ ©¥{ª­v¨z ~¤ ¥¨yz¨ ª¥ £v¡z ~ª ©«~ªvw¢z {¥¨ zy|z ¥¨ x¢¥«y ©¥¢«ª~¥¤© =~¤ªz¨¬~z­zz J>C [¥¨ 

¦¨zy~xª~¬z £v~¤ªz¤v¤xzA ¥¤z ¥{ ª}z £v ¥¨ {vxª¥¨© x«¨¨z¤ª¢¯ w¢¥x¡~¤| vy¥¦ª~¥¤ ~© ª}z £~©©~¤| ¡¤¥­¢zy|z 

v¤y z®¦z¨~z¤xz ¥{ £v¤«{vxª«¨~¤| x¥£¦v¤~z© vw¥«ª ª}~© y¥£v~¤ =_v¢v¤ GEFM>C 

8.6  Conclusion: Using the whole model and answers of steps 1 -9, to 
derive to the final answer  

i}z £v ¥¨ ¬v¢«z ¥{ ¦¨zy~xª~¬z £v~¤ªz¤v¤xz© {¥¨ x«©ª¥£z¨© ¢v¯© ~¤ ª}z x¥©ª ©v¬~¤|© ~ª xv¤ z{{zxª«vªzC 

i}~© wz¤z{~ª ~© ~¤x¨zv©zy w¯ ©xv¢~¤|B«¦ ¦¨zy~xª~¬z £v~¤ªz¤v¤xz ª¥­v¨y© v {vxª¥¨¯ ­~yz ©¥¢«ª~¥¤C V¤ zy|z 

x¥£¦«ª~¤| ~¤{¨v©ª¨«xª«¨z ¦¨¥¬~yz© wz¤z{~ª© ª¥ ¦¨zy~xª~¬z £v~¤ªz¤v¤xz ~¤ ~¤y«©ª¨¯ ICE y«z ª¥ {¥«¨ 

~¤{¨v©ª¨«xª«¨z ̈ z§«~¨z£z¤ª©C [~¨©ª v¤y {¥¨z£¥©ªA v¤ zy|z x¥£¦«ª~¤| ~¤{¨v©ª¨«xª«¨z £~ª~|vªz© ª}z ©z¨~¥«© 

w¥ªª¢z¤zx¡ ¥{ £v©©~¬z yvªv ©ª¨zv£© ª}vª xv¤¤¥ª wz ©z¤ª ª¥ ª}z x¢¥«yC i}~© ~© z©¦zx~v¢¢¯ ¨z¢z¬v¤ª ­}z¤ 

©xv¢~¤|B«¦ ª}z ¦¨zy~xª~¬z £v~¤ªz¤v¤xz ©¥¢«ª~¥¤ ª¥­v¨y© {vxª¥¨¯ ­~yz ~£¦¢v¤ªvª~¥¤ ­~ª} ª}¥«©v¤y© ¥{ yvªv 

¦¥~¤ª©C i}z¨z{¥¨zA ¨v­ v£¥«¤ª ¥{ yvªv ~© ª}z £¥©ª ~£¦¥¨ªv¤ª ¨z§«~¨z£z¤ª ¥{ ¦¨zy~xª~¬z £v~¤ªz¤v¤xz ª}vª 

y¨~¬z© x«©ª¥£z¨©Ċ yzx~©~¥¤ ª¥­v¨y© v¤ zy|z x¥£¦«ª~¤| ~¤{¨v©ª¨«xª«¨zC hzx¥¤y¢¯A v¤ zy|z x¥£¦«ª~¤|  

~¤{¨v©ª¨«xª«¨z z¤}v¤xz© ª}z ¥¬z¨v¢¢ ©zx«¨~ª¯ ª}vª ~¤y«©ª¨~v¢ £v¤«{vxª«¨z¨ ¨z§«~¨zC i}~¨y¢¯A ª}z yz©~¨zy yvªv 

©zx¨zx¯ ¥{ ~¤y«©ª¨~v¢ £v¤«{vxª«¨z¨© xv¤ wz {vx~¢~ªvªzy w¯ ª}z zy|zC av©ª¢¯A v¤ zy|z x¥£¦«ª~¤| 

~¤{¨v©ª¨«xª«¨z z®ªz¤ª© ª}z v||¨z|vª~¥¤ ¥{ x¥¤ªz®ª v­v¨z yvªvA £v¡~¤| ¦¨zy~xª~¬z £v~¤ªz¤v¤xz v¢|¥¨~ª}£© 

£¥¨z vxx«¨vªzC  

 

 ]¥­z¬z¨A £v¤¯ ¦¢v¯z¨© ~¤ ª}z £v¤«{vxª«¨~¤| ~¤y«©ª¨¯ v¨z «¤­~¢¢~¤| ª¥ ¥¦z¤B«¦ ª}z~¨ ©ªv¤yv¨y©A Ve^© 

v¤y ¢~w¨v¨~z©C l}z¨zv© ª}~© y¥z© ¤¥ª xv«©z £v ¥¨ ~©©«z© {¥¨ ©¯©ªz£ ~¤ªz|¨vª~¥¤ ­~ª} x«©ª¥£z¨©Ċ x«¨¨z¤ª 

©¯©ªz£©A wzxv«©z ¦¨zy~xª~¬z £v~¤ªz¤v¤xz xv¤ ¥{ªz¤ ¨«¤ ¥¤ v ©ªv¤yBv¢¥¤z ©¯©ªz£A ~ª y¥z© xv«©z ¦¨¥w¢z£© 

{¥¨ ¢v¨|zB©xv¢z ~£¦¢z£z¤ªvª~¥¤C [¥¨ {vxª¥¨¯B­~yz ~£¦¢z£z¤ªvª~¥¤A v }zªz¨¥|z¤z¥«© ©zª ¥{ yz¬~xz© v¤y 

©z¨¬~xz© ¤zzy ª¥ wz ~¤ªz|¨vªzyC l}z¨zv© ª}z¨z v¨z ©«{{~x~z¤ª ©ªv¤yv¨y© ¦¨z©z¤ªA ª}z©z ©ªv¤yv¨y© v¨z ¤¥ª 

¥¦z¤ v¤y ª}z¨z{¥¨z ª}z¨z ~© ¤¥ª v x¥££¥¤¢¯ «©zy ©zª ¥{ ©ªv¤yv¨y©C i}~© x¥£¦¢z®~{~z© ª}z ~¤ªz|¨vª~¥¤ ¥{ 

ª}z©z }zªz¨¥|z¤z¥«© x¥£¦¥¤z¤ª© ~¤ª¥ ¥¤z ©¯©ªz£C i}~© ~£¦¢~z© ª}vªA ª}z w~||z©ª wz¤z{~ª zy|z x¥£¦«ª~¤| 

£v¯ yz¢~¬z¨ {¥¨ ¦¨zy~xª~¬z £v~¤ªz¤v¤xzA ­}~x} ~© {vx~¢~ªvª~¥¤ ¥{ }«|z v£¥«¤ª© ¥{ ̈ v­ yvªvA xv¤¤¥ª wz 

z{{zxª«vªzy v© ¢v¨|zB©xv¢z ~£¦¢z£z¤ªvª~¥¤ ~© ¤¥ª {zv©~w¢zC [«¨ª}z¨£¥¨zA ª}z ªzx}¤~xv¢ ~¤{zv©~w~¢~ª¯ ¥{ ¢v¨|z 

©xv¢z ~£¦¢z£z¤ªvª~¥¤ y~£~¤~©}z© ª}z x¥©ª ©v¬~¤|© v¤y x¥¨¨z©¦¥¤y~¤| w«©~¤z©© ¬v¢«z ª}z ^¥i v¦¦¢~xvª~¥¤ 

£v¯ |z¤z¨vªz {¥¨ x«©ª¥£z¨©C i}z¨z{¥¨zA ª}z ¦z¨xz~¬zy ¬v¢«z ¥{ ª}z ~¤{¨v©ª¨«xª«¨zA ­}~x} ~© ª}z £¥©ª 

~£¦¥¨ªv¤ª yzªz¨£~¤v¤ª {¥¨ z©ª~£vª~¤| ª}z ¦¥ªz¤ª~v¢ ¥{ zy|z x¥£¦«ª~¤| {¥¨ v¤ ^¥i v¦¦¢~xvª~¥¤A ~© x«¨¨z¤ª¢¯ 

w¢¥x¡zy v¤y ª}z |z¤z¨vªzy x«©ª¥£z¨ ¬v¢«z ~© ¥¤¢¯ v {¨vxª~¥¤ ¥{ ­}vª ~ª x¥«¢y ¦¥ªz¤ª~v¢¢¯ wzC 
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 d¤ ª}z ¥ª}z¨ ©~yz ¥{ ª}z ª¥¡z¤A ¢¥¥¡~¤| vª ª}z x«©ª¥£z¨ wv©zD¨z¬z¤«z ©¥«¨xz =­}~x} ~© ª}z ©zx¥¤y 

£¥©ª ~£¦¥¨ªv¤ª v©¦zxª>A v £v ¥¨ ¦¥ªz¤ª~v¢ £v¨¡zª v­v~ª©A ¥¤z ª}vª ~© £v¤~{¥¢y ¥{ ª}z x«¨¨z¤ª ¦¨zy~xª~¬z 

£v~¤ªz¤v¤xz £v¨¡zªC l}z¨zv© ª}z ª~£z ª¥ x¥¤©«£z ~© }v¨y ª¥ ¦¨zy~xª v¤y x¥¤©«£¦ª~¥¤ ~© z®¦zxªzy ª¥ 

£v~¤¢¯ wz |z¤z¨vªzy ~¤ ª}z {«ª«¨zA ª}z x«¨¨z¤ª ~¤©ªv¢¢zy wv©z ¥{ ©z¤©¥¨© ª}vª £v¯ y~¨zxª¢¯ wz¤z{~ª {¨¥£ ª}z 

©¥¢«ª~¥¤ ~© z¤¥¨£¥«©C i}~© ~£¦¢~z© ª}vªA v £v ¥¨ ¦¥ªz¤ª~v¢ £v¨¡zª ©z|£z¤ª v­v~ª©C Vyy~ª~¥¤v¢¢¯A ª}z ¨z¢vª~¬z 

~¤{¨v©ª¨«xª«¨z x¥©ª ¥{ zy|z x¥£¦«ª~¤| {¥¨ ¦¨zy~xª~¬z £v~¤ªz¤v¤xz ~© ¤¥ª z®¦zxªzy ª¥ wz vw«¤yv¤ª¢¯ }~|}A 

v© ª}z ¨z§«~¨zy ~¤{¨v©ª¨«xª«¨z ©xv¢z ~© £v~¤¢¯ ¢~£~ªzy ª¥ {vxª¥¨¯B­~yz v¤y ¤¥ £v ¥¨ ¦¨¥ªzxª~¥¤ ¥{ zy|z ¤¥yz© 

{¨¥£ ª}z~¨ z¤¬~¨¥¤£z¤ª ~© ¨z§«~¨zyC  

 

 a¥¥¡~¤| vª ª}z ={~¤v¤x~v¢> ¨~©¡ ª}vª ©z¨¬~xz ¦¨¥¬~yz¨© ªv¡zA ª}z ~¤{v¤x¯ ¥{ ª}z ^¥i v¦¦¢~xvª~¥¤ 

=¦¨zy~xª~¬z £v~¤ªz¤v¤xz> ~££zy~vªz¢¯ xvªx}z© z¯zC ]¥­z¬z¨A ª}~© £v ¥¨ ¨~©¡ ~© ¦v¨ª¢¯ £~ª~|vªzy w¯ ª}z yzB

{vxª¥ ©ªv¤yv¨y ¥{ {~¤v¤x~v¢ v¨¨v¤|z£z¤ª© ­}z¨z x«©ª¥£z¨© ¥­¤ ª}z yzy~xvªzy zy|z ~¤{¨v©ª¨«xª«¨zC 

[«¨ª}z¨£¥¨zA ª}z ¦¥©©~w~¢~ª¯ ¥{ ~ªz¨vª~¬z ¨¥¢¢B¥«ª ̈ zy«xz© ª}z ¨~©¡C i}z¨z{¥¨zA ~ª ~© x¥¤x¢«yzy ª}vªA ª}z 

={~¤v¤x~v¢> ¨~©¡ {¥¨ ©z¨¬~xz ¦¨¥¬~yz¨© ~© £v¤v|zvw¢zC av©ª¢¯A ~ª }v© wzz¤ ~¤y~xvªzy ª}vª ª}z ^¥i zx¥©¯©ªz£ ~© 

¨z¢vª~¬z¢¯ }zv¢ª}¯ =wv©zy ¥¤ ¨¥w«©ª¤z©© v¤y ¦¨¥y«xª~¬~ª¯> wz¤z{~ª~¤| ª}z ¥¤z© yz¦z¤yz¤ª ¥¤ ~ªC i}z¨z{¥¨zA 

wv©zy ¥¤ ª}z x«©ª¥£z¨ wv©zA ª}z ¨z¢vª~¬z x¥©ªA ª}z ={~¤v¤x~v¢> ¨~©¡ v¤y ª}z ̂ ¥i v¦¦¢~xvª~¥¤Ċ© zx¥©¯©ªz£ 

=}zv¢ª}>A ~ª ~© x¥¤x¢«yzy ª}vª ª}z¨z ~© ©«w©ªv¤ª~v¢ ¬v¢«z {¥¨ ª}z ¤zª­¥¨¡ ¥{ x¥£¦v¤~z© ª}vª ­¥«¢y ¦¨¥¬~yz 

ª}z ¨z©¦zxª~¬z zy|z ©¥¢«ª~¥¤©C  

  

av©ª¢¯A  ¢¥¥¡~¤| vª ª}z w«©~¤z©© £¥yz¢ {zv©~w~¢~ª¯A v© y~©x«©©zy wz{¥¨zA  ¢v¨|zB©xv¢z ~£¦¢z£z¤ªvª~¥¤ 

~© x«¨¨z¤ª¢¯ ªzx}¤~xv¢¢¯ ¤¥ª {zv©~w¢zC i}~© ªzx}¤~xv¢ ~¤{zv©~w~¢~ª¯ z©¦zx~v¢¢¯ ¨z©«¢ª© {¨¥£ ª}z }zªz¨¥|z¤z~ª¯ 

¥{ yz¬~xz©A ¢~w¨v¨~z©A ¦¨¥|¨v££~¤| ¢v¤|«v|z© v¤y ©ªv¤yv¨y© ~¤ ª}z ¦¨zy~xª~¬z £v~¤ªz¤v¤xz y¥£v~¤C  d¤ 

ª}z ¥ª}z¨ }v¤yA {~¤v¤x~v¢ {zv©~w~¢~ª¯ y¥z© ¤¥ª ¦¨¥¬~yz £v ¥¨ ~©©«z© v© ~¤y«©ª¨~v¢ £v¤«{vxª«¨~¤| x¥£¦v¤~z© 

}v¬z ©«w©ªv¤ª~v¢ ¨z©¥«¨xz© v¤y ª}z yzB{vxª¥ ©ªv¤yv¨y {¥¨ {~¤v¤x~v¢ v¨¨v¤|z£z¤ª© ¦«©}z© ª}z£ {¥¨ 

yzy~xvªzy ©¯©ªz£ ¥­¤z¨©}~¦C a¥¥¡~¤| vª ª}z ¥¨|v¤~°vª~¥¤v¢ {zv©~w~¢~ª¯ }¥­z¬z¨A £v ¥¨ ¦¨¥w¢z£© v¨~©zC 

Z©¦zx~v¢¢¯ ª}z ©ªv¡z}¥¢yz¨©Ċ x«¢ª«¨z v¤y ¬~©~¥¤ ª¥­v¨y© ~¤¤¥¬vª~¥¤ v© ­z¢¢ v© ©ªv¡z}¥¢yz¨©Ċ z®¦z¨~z¤xz v¤y 

¡¤¥­¢zy|z vw¥«ª ª}z ¦¨zy~xª~¬z £v~¤ªz¤v¤xz v¤y zy|z x¥£¦«ª~¤| y¥£v~¤© ~© ¢vx¡~¤| wz}~¤yC i}z©z 

~£¦¢~xvª~¥¤© ~£¦vxª ª}z ¥¨|v¤~°vª~¥¤v¢ {zv©~w~¢~ª¯A ~¤ ª«¨¤ x¥£¦¢z®~{¯~¤| zy|z ¨¥¢¢B¥«ªC  

 

Wv©zy ¥¤ ª}z ~¤©~|}ª© yz©x¨~wzy ~¤ ª}~© ©zxª~¥¤A  ~ª ~© x¥¤x¢«yzy ª}vª ©«w©ªv¤ª~v¢ ¬v¢«z xv¤ wz |v~¤zy 

w ̄ª}z ¤zª­¥¨¡ ¥{ x¥£¦v¤~z© ª}vª ­¥«¢y ¦¨¥¬~yz ª}z ©¥¢«ª~¥¤C ]¥­z¬z¨A wzxv«©z ¥{ ª}z ªzx}¤~xv¢ 

~¤{zv©~w~¢~ª¯ ¥{ ¢v¨|zB©xv¢z  ¨¥¢¢B¥«ªA £v ¥¨ x«©ª¥£z¨ ¬v¢«z xv¤¤¥ª wz ¥wªv~¤zyC Vyy~ª~¥¤v¢¢¯A ¥¨|v¤~°vª~¥¤© 

~¤ ª}z ~¤y«©ª¨~v¢ £v¤«{vxª«¨~¤| y¥£v~¤ v¨z ¥¨|v¤~°vª~¥¤v¢¢¯ ¤¥ª ¨zvy¯ {¥¨ £v ¥¨ ©}~{ª© ª¥­v¨y© ª}z ^¥i 

y¥£v~¤C d¤ ª}z ¥ª}z¨ ©~yz ¥{ ª}z ª¥¡z¤A ~{ ª}z©z ~©©«z© v¨z ¨z©¥¢¬zyA  £v ¥¨ ¦¥ªz¤ª~v¢ |v~¤© v­v~ª {¥¨ w¥ª}  

ª}z x«©ª¥£z¨A ­}~x} v¨z ^¥i v¦¦¢~xvª~¥¤ ¦¨¥¬~yz¨©A =~CzC x¥©ª ©v¬~¤|> v© ­z¢¢ v© ¦¥ªz¤ª~v¢ ¦¨¥¬~yz¨© =~CzC z®ª¨v 

¨z¬z¤«z ©¥«¨xz©>C ]z¤xzA ~ª ~© ¨zx¥££z¤yzy ª}vª ¦¨¥¬~yz¨© ©ªv¨ª ª¥ £v¡z ©£v¢¢ ~¤¬z©ª£z¤ª© ~¤ ¥¨yz¨ ª¥ 

yz¬z¢¥¦ x¥££¥¤ ©ªv¤yv¨y© v¤y ª¥ £v¡z x«©ª¥£z¨© ¥¨|v¤~°vª~¥¤v¢¢¯ ¨zvy¯ {¥¨ ~£¦¢z£z¤ªvª~¥¤C j¤ª~¢ ª}z©z 

|¥v¢© v¨z ¨zvx}zyA ~ª ~© vy¬~©zy ª¥ ©zv¨x} {¥¨ v¤¥ª}z¨ ¦¥ªz¤ª~v¢ ^¥i v¦¦¢~xvª~¥¤ ª}vª £v¯ x¨zvªz ¬v¢«z ~¤ ª}z 

©}¥¨ªB̈ «¤C  
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9 Z¬v¢«vª~¥¤  
Z¬v¢«vª~¥¤ xv¤ ªv¡z £v¤¯ {¥¨£©A ©«x} v©P x¥£¦v¨~¤| ª}z ¥w zxª~¬z© ¥{ v ©¥¢«ª~¥¤ ­~ª} ª}z v¨ª~{vxªA 

¥w zxª~¬z §«v¤ª~ªvª~¬z ¦z¨{¥¨£v¤xz v©©z©©£z¤ªA x¥¤y«xª~¤| ©vª~©{vxª~¥¤ ©«¨¬z¯©A v¤y ©~£«¢vª~¥¤© v£¥¤| 

¥ª}z¨©C X¥¤xz¦ª«v¢¢¯A v¤ z¬v¢«vª~¥¤ x¥«¢y ¨v¤|z {¨¥£ ¢¥|~xv¢ v¨|«£z¤ª© ª¥ z£¦~¨~xv¢ z¬~yz¤xz v¤y 

£vª}z£vª~xv¢ ¦¨¥¥{ =ez{{z¨© zª v¢C GEEL>C ̂¤ ª}~© ª}z©~©Ċ z¬v¢«vª~¥¤ ¦}v©zA v £zv©«¨z£z¤ª vw¥«ª ª}z z®ªz¤ª 

ª¥ ­}~x} ª}z v¨ª~{vxª ©«¦¦¥¨ª© v ©¥¢«ª~¥¤ ª¥ ª}z ~yz¤ª~{~zy ¦¨¥w¢z£© v¤y ª}z¨zw¯ ¦¨¥¬~yz© «ª~¢~ª¯ ~© 

x¥¤y«xªzyC i}~© z¬v¢«vª~¥¤ ~© z®zx«ªzy w¯ x¥£¦v¨~¤| }¥­ ­z¢¢ ª}z yz©~|¤zy ª¥¥¢ v¤y ~ª© yz£¥¤©ª¨vª~¥¤ 

{«¢{~¢¢ ª}z yz©~|¤ ¥w zxª~¬z© ª}vª }v¬z wzz¤ y¨v{ªzy ~¤ X}v¦ªz¨ IC i}z x}¥~xz {¥¨ ª}~© z¬v¢«vª~¥¤ ©ª¨vªz|¯ 

xv¤ wz z®¦¢v~¤zy ~¤ ª­¥{¥¢yO [~¨©ªA z¬v¢«vª~¤| ª}z ª¥¥¢ wv©zy ¥¤ ª}z yz©~|¤ ¥w zxª~¬z© ª}vª }v¬z wzz¤ 

y¨v{ªzy ~¤ X}v¦ªz¨ I v¢¢¥­© {¥¨ v ¨zy«xzy w~v© ~¤ ª}z z¬v¢«vª~¥¤ ¦¨¥xz©© ¥{ v©©z©©~¤| }¥­ ­z¢¢ ~ª ©¥¢¬z© ª}z 

¦¨¥w¢z£ }~ª}z¨ª¥ ¤¥ª vyy¨z©©zyC  hzx¥¤yA wzxv«©z ¥{ ª~£zB v¤y ¨z©¥«¨xz x¥¤©ª¨v~¤ª© v¤ vyy~ª~¥¤v¢ 

~¤ªz¨¬~z­ ¨¥«¤y ª¥ z¬v¢«vªz ª}z ª¥¥¢ ­v© ¤¥ª {zv©~w¢zC ^£¦¢~xvª~¥¤© ª}vª v¨z ~yz¤ª~{~zy ~¤ ª}~© z¬v¢«vª~¥¤ 

¦}v©z v¨z «©zy ª¥ £¥yz¨vªz x¥¤x¢«©~¥¤© v¤y {¥¨£«¢vªz ̈zx¥££z¤yvª~¥¤© {¥¨ {«¨ª}z¨ ¨z©zv¨x}C  

9.1  Evaluating the extent to which  the designed tool  meets the 
design objectives  

dw zxª~¬z FO W«©~¤z©© £¥yz¢ ¬v¨~vw¢z© ©}¥«¢y wz x¥¤ªz®ª«v¢~°zy ª¥­v¨y© ª}z zy|z x¥£¦«ª~¤| y¥£v~¤C 

ª̂ ~© v¨|«zy ª}vª ª}z yz©~|¤ ¥w zxª~¬z ª}vª v~£zy vª ª}z x¥¤ªz®ª«v¢~°vª~¥¤ ¥{ w«©~¤z©© £¥yz¢ ¬v¨~vw¢z© 

ª¥­v¨y© ª}z zy|z y¥£v~¤ }v© wzz¤ {«¢{~¢¢zyC i}z ¤~¤z |z¤z¨~x ¬v¨~vw¢z©P ¦z¨xz~¬zy ¬v¢«z ¥{ ª}z 

~¤{¨v©ª¨«xª«¨zA ©­~ªx}~¤| x¥©ªA x«©ª¥£z¨ wv©zD¨z¬z¤«z ©¥«¨xzA  ¨z¢vª~¬z ~¤{¨v©ª¨«xª«¨z x¥©ªA ={~¤v¤x~v¢> 

¨~©¡A ^¥i v¦¦¢~xvª~¥¤Ċ© zx¥©¯©ªz£ =}zv¢ª}>A {~¤v¤x~v¢ {zv©~w~¢~ª¯A ªzx}¤~xv¢ {zv©~w~¢~ª¯A v¤y ¥¨|v¤~°vª~¥¤v¢ 

{zv©~w~¢~ª¯A }v¬z wzz¤ x¥¤ªz®ª«v¢~°zy ª¥­v¨y© ª}z zy|z x¥£¦«ª~¤| y¥£v~¤C i}~© ­v© y¥¤z w¯ £zv¤© ¥{ ª­¥ 

yz©~|¤ ~ªz¨vª~¥¤©A ª}vª ~¤x¢«yz yvªv z®ª¨vxªzy {¨¥£ ¢~ªz¨vª«¨z ¨z¬~z­A ~¤{¥¨£v¢ ªv¢¡©A v¤y ©z£~B©ª¨«xª«¨zy 

z®¦z¨ª ~¤ªz¨¬~z­©C i}~© ~¤y~xvªz© ª}vª £«¢ª~¦¢z yvªv ©¥«¨xz© }v¬z wzz¤ «©zyA ~¤x¨zv©~¤| ª}z ¬v¢~y~ª¯ ¥{ ª}z 

x¥¤ªz®ª«v¢~°zy ¬v¨~vw¢z©C ̂ª ©}¥«¢y }¥­z¬z¨ wz ¤¥ªzy ª}vª ª}z ¤z­ ¬v¨~vw¢z© ª}vª }v¬z wzz¤ vyyzy ~¤ ª}z 

©zx¥¤y yz©~|¤ ¦}v©zA }v¬z ¤¥ª wzz¤ ¬v¢~yvªzyC i}~© ~£¦¢~xvª~¥¤ ¨z©«¢ª© {¨¥£ ª}~© ª}z©~©Ċ x¨¥©©B©zxª~¥¤v¢ 

=~CzC ¥¤zB©}¥ª> yvªv x¥¢¢zxª~¥¤ £zª}¥yA ~£¦¥©~¤| v ¥¤zBª~£z yvªv |vª}z¨~¤| £¥£z¤ªC i}z¨z{¥¨zA v 

y~©ª~¤xª~¥¤ ©}¥«¢y wz £vyz wzª­zz¤ ¬v¨~vw¢z© ª}vª }v¬z wzz¤ ~yz¤ª~{~zy ~¤ ª}z {~¨©ª yz©~|¤ ¦}v©z v¤y {¥«¤y 

ª}z~¨ ©«¦¦¥¨ª y«¨~¤| z®¦z¨ª ~¤ªz¨¬~z­©A v¤y ª}z ¬v¨~vw¢z© ª}vª }v¬z wzz¤ ~yz¤ª~{~zy ~¤ ª}z ©zx¥¤y yz©~|¤ 

¦}v©z v¤y }v¬z ª}«© ¤¥ª wzz¤ ¬v¢~yvªzyC ̂¤ ¥¨yz¨ ª¥ £~¤~£~°z ª}z ¦¥©©~w~¢~ª¯ ¥{ vyy~¤| ¬v¨~vw¢z© ª}vª v¨z 

¤¥ª ¨z¢z¬v¤ªA ¬v¨~vw¢z© ¥¤¢¯ ­z¨z vyyzy «¤yz¨ ª}z x¥¤y~ª~¥¤ ª}vª ª}z¯ v¨z ©«w©ªv¤ª~v¢¢¯ ©«¦¦¥¨ªzyA 

£zv¤~¤| ª}vª ª}z¯P {¥«¤y ©«¦¦¥¨ª ­~ª} v ©«w©ªv¤ª~v¢ v£¥«¤ª ¥{ ~¤ªz¨¬~z­zz©A ­z¨z ©«{{~x~z¤ª¢¯ v¢~|¤zy ­~ª} 

¢~ªz¨vª«¨zA v¤yD¥¨ x¥«¢y wz yzy«xª~¬z¢¯ yz¨~¬zyC  ivw¢z GL y~©¦¢v¯© ª}z x¥¤ªz®ª«v¢ ¬v¨~vw¢z© ª}vª }v¬z wzz¤ 

~¤x¢«yzy ©~¤xz ª}z {~¨©ª yz©~|¤ ¦}v©z =v¤y }v¬z ª}«© wzz¤ ¬v¢~yvªzy>A v¤y ª}z ¬v¨~vw¢z© ª}vª ­z¨z vyyzy ~¤ 

ª}z ©zx¥¤y yz©~|¤ ¦}v©z =­}~x} ©}¥«¢y wz ¬v¢~yvªzy ~¤ {«ª«¨z ¨z©zv¨x}>C lz x¥¤x¢«yz ª}vª ª}z 

x¥¤ªz®ª«v¢~°vª~¥¤ ¥{ w«©~¤z©© £¥yz¢ ¬v¨~vw¢z© ~© yz¢~¬z¨zy w¯ GL x¥¤ªz®ª«v¢~°zy ¬v¨~vw¢z© ª}vª }v¬z wzz¤ 

¬v¢~yvªzy =¢z{ª ©~yz ¥{ ivw¢z GL> v¤y GK x¥¤ªz®ª«v¢~°zy ¬v¨~vw¢z© ª}vª ©}¥«¢y wz ¬v¢~yvªzy ~¤ v ¤z­ ¨¥«¤y 

¥{ ~¤ªz¨¬~z­© =¨~|}ª ©~yz ¥{ ivw¢z GL>C 

 
Table 27 : List of variables that have been drafted in the 1st design phase vs. in the 2nd design phase  

X¥¤ªz®ª«v¢ ¬v¨~vw¢z© ª}vª }v¬z wzz¤ y¨v{ªzy ~¤ 

ª}z {~¨©ª yz©~|¤ ¦}v©z v¤y ¬v¢~yvªzy ~¤ ª}z 

©zx¥¤y yz©~|¤ ¦}v©z 

X¥¤ªz®ª«v¢ ¬v¨~vw¢z© ª}vª }v¬z wzz¤ ~yz¤ª~{~zy ~¤ 

ª}z ©zx¥¤y yz©~|¤ ¦}v©zA v¤y ©}¥«¢y wz 

¬v¢~yvªzy 

ez¨xz~¬zy ¬v¢«z ¥{ ª}z ~¤{¨v©ª¨«xª«¨z 

1.  avªz¤x¯ v¤y  ~ªªz¨ FC   X¨zvªzy ¬v¢«z ­~ª} ^¥i v¦¦ 

2.  gv­ v£¥«¤ª ¥{ yvªv GC   ^¤¬z©ª£z¤ª x¥©ª {¥¨ ^¥i ©¥{ª­v¨z v¤y yz¬~xz© 

3.  Yvªv ¦¨~¬vx¯ v¤y ©zx¨zx¯ HC   W«©~¤z©© ¬v¢«z ¥{ ª}z ^¥i v¦¦¢~xvª~¥¤ 

4.  hzx«¨~ª¯ IC   hª¥¨v|z v¤y x¥£¦«ª~¤| xv¦vw~¢~ª¯ 

5.  X¥¤ªz®ª v­v¨z¤z©© JC   Vxxz©©~w~¢~ª¯D¨zvx}vw~¢~ª¯ ¥{ ª}z yvªv 

6.  b¥w~¢~ª¯ ©«¦¦¥¨ª KC   V£¥«¤ª ¥{ «¦yvªz© v¤y «¦|¨vyz© 
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7.  X¥¤¤zxª~¬~ª¯ v¬v~¢vw~¢~ª¯ v¤y 

©ªvw~¢~ª¯D¨z¢~vw~¢~ª¯ 

LC   h¦zzy v¤y «¤xz¨ªv~¤ª¯ ¥{ ©xv¢vw~¢~ª¯ 

8.  Z¤z¨|¯ x¥¤©ª¨v~¤ª© ¥{ ^¥i yz¬~xz© 

 

 

h­~ªx}~¤| x¥©ª 

9.  e¥©©~w~¢~ª¯ ¥{ ©¯©ªz£B v¤y ¦¨¥xz©© ~¤ªz|¨vª~¥¤ MC   d¦z¤ ©ªv¤yv¨y©A Ve^© v¤y ¢~w¨v¨~z© ¥{ ^¥i v¦¦ 

10.  Zv©~¤z©© ¥{ ¦¢vª{¥¨£ ¥¦z¤¤z©©        X¥£¦¢z®~ª¯B v¤y ¢zvy ª~£z ¥{ £~|¨vª~¥¤ 

 NC   d¦¦¥¨ª«¤~ª¯ x¥©ª ¥{ y¥­¤ª~£zB ¥¨ ©¯©ªz£                                     

{     {v~¢«¨z y«¨~¤| £~|¨vª~¥¤ 

 FEC a¥­ ~¤~ª~v¢ ~¤¬z©ª£z¤ª ª¨v~¢Bv¤yBz¨¨¥¨                      

¢      ¦¥©©~w~¢~ª¯ 

 

X«©ª¥£z¨ wv©z D ¨z¬z¤«z ©¥«¨xz 

11.  ^¤©ªv¢¢zy wv©z ¥{ ^¥i v¦¦ ª}vª £v¯ y~¨zxª¢¯ 

wz¤z{~ª {¨¥£ ª}z ~¤{¨v©ª¨«xª«¨z 

FFC i~£z ª¥ x¥¤©«£z 

FGC e¥©©~w~¢~ª¯ ¥{ ©«¦¦¥¨ªD£v~¤ªz¤v¤xz x¥¤ª¨vxª© 

12.  bv®~£«£ ¦¥ªz¤ª~v¢ £v¨¡zª ©~°z ¥{ ^¥i v¦¦ 

13.  : ¥{ yvªv ¥¤ zy|z ¬©C x¢¥«yA v¤y vyy~ª~¥¤v¢ 

yvªv ¦¥ªz¤ª~v¢ 

 

FHC e¥©©~w~¢~ª¯ ¥{ ¦¢vª{¥¨£ ¥­¤z¨©}~¦ ~¤ ^¥i                 

¢      £v¨¡zª 

FIC ¦¢vª{¥¨£ ¢z¬z¨v|zB v¤y yvªv ¥­¤z¨©}~¦ ª}vª             

¢      xv¤ wz ª¨v¤©¢vªzy ~¤ª¥ ¬v¢«z 

 

gz¢vª~¬z ~¤{¨v©ª¨«xª«¨z x¥©ª 

14.  gz§«~¨zy ©xv¢z ¥{ ª}z ~¤{¨v©ª¨«xª«¨z FJC e¨¥ªzxª~¥¤ ¤zxz©©~ª¯ ¥{ zy|z ¤¥yz© {¨¥£ ª}z~¨            

¢      z¤¬~¨¥¤£z¤ª 

 FKC e¨z©z¤xzDvw©z¤xz ¥{ zy|z ¤¥yz© v¤y £¥w~¢z       

¢      ¤zª­¥¨¡ ¥¤ ©~ªz 

 

 

FLC \z¥|¨v¦}~xv¢ ¢¥xvª~¥¤ ¥{ ^¥i v¦¦ 

=[~¤v¤x~v¢> g~©¡ 

15.  czzyzy ~¤~ª~v¢ ~¤¬z©ª£z¤ª FMC e¥©©~w~¢~ª¯ ¥{ ~ªz¨vª~¬z ¨¥¢¢B¥«ª 

16.  bvª«¨~ª¯ ¥{ ^¥i v¦¦¢~xvª~¥¤ FNC Z®¦¥©«¨zD¢z|v¢ x¥¤©z§«z¤xz© ¥{ ©¯©ªz£             

¢      {v~¢«¨z 

 GEC i}z yzB{vxª¥ ©ªv¤yv¨y {¥¨ {~¤v¤x~v¢                   

¢      v¨¨v¤|z£z¤ª© 

 

^¥i v¦¦¢~xvª~¥¤Ċ© zx¥©¯©ªz£ =}zv¢ª}> 

17.  Zx¥©¯©ªz£ ¨¥w«©ª¤z©© GFC c¥¤B{~¤v¤x~v¢ ¨z©¥«¨xz© ¥{ zx¥©¯©ªz£ ¦¢v¯z¨© 

18.  Zx¥©¯©ªz£ ¦¨¥y«xª~¬~ª¯  

19.  Zx¥©¯©ªz£ y~¬z¨©~ª¯ 

 

 

[~¤v¤x~v¢ {zv©~w~¢~ª¯ 

20.  czzyzy ~¤~ª~v¢ ~¤¬z©ª£z¤ª 

21.  [~¤v¤x~v¢ ¨z©¥«¨xz© ¥{ ^¥i ¦v¨ª¤z¨© 

GGC kv¨~vw~¢~ª¯ ¥{ ^¥i v¦¦Ċ© x¥£¦«ªvª~¥¤v¢ ¢¥xvª~¥¤                 

¢      wzª­zz¤ zy|z ¤¥yz© v¤yD¥¨ ª}z x¢¥«y 

22.  Vxxz©© ª¥ ¨z©¥«¨xz© GHC Y~{{~x«¢ª¯ ¥{ w~¢¢~¤| 

  

izx}¤~xv¢ {zv©~w~¢~ª¯ 

23.  hxv¢z ¥{ ~£¦¢z£z¤ªvª~¥¤ 

24.  e¨z©z¤xzDvw©z¤xz ¥{ ©ªv¤yv¨y© v¤y ¢~w¨v¨~z© 

~¤ ^¥i v¦¦ 

GIC bvª«¨~ª¯ ¥{ ª}z ~¤{¨v©ª¨«xª«¨zĊ© z¢z£z¤ª©                     

¢      ¤zzyzy ª¥ {«¢{~¢¢ ª}z ¨z§«~¨z£z¤ª©  

25.  ]zªz¨¥|z¤z~ª¯ v¤y £¥y«¢v¨~ª¯ ¥{ yz¬~xz©A 

©z¨¬~xz©A ¢~w¨v¨~z©A ¦¨¥|¨v££~¤| ¢v¤|«v|z© 

v¤y ©ªv¤yv¨y© ~¤ ^¥i v¦¦ 
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d¨|v¤~°vª~¥¤v¢ {zv©~w~¢~ª¯ 

26.  c«£wz¨ ¥{ ©ªv¡z}¥¢yz¨© 

27.  hªv¡z}¥¢yz¨©Ċ ̂i v¤y ^¥i 

z®¦z¨~z¤xzD¡¤¥­¢zy|z 

GJC hªv¡z}¥¢yz¨©Ċ ~¤ªz¨¤v¢ x¥£¦¢z®~ª¯A x¥}z¨z¤x¯         

¢      v¤y ¨z©¦¥¤©~w~¢~ª¯ x¢v¨~ª¯ 

GKC hªv¡z}¥¢yz¨©Ċ x«¢ª«¨z v¤y ¬~©~¥¤ ª¥­v¨y©            

¢      ~¤¤¥¬vª~¥¤ ª}¨¥«|}¥«ª ª}z ­}¥¢z                                           

¢      ¥¨|v¤~°vª~¥¤ 

 

 

dw zxª~¬z GO i}z ª¥¥¢Ċ© ¥«ª¦«ª ©}¥«¢y wz v¤ ~¤y~xvª~¥¤ vw¥«ª ª}z w«©~¤z©© ¦¥ªz¤ª~v¢ ¥{ zy|z x¥£¦«ª~¤| 

{¥¨ ª}z ^¥i v¦¦¢~xvª~¥¤ «¤yz¨ v¤v¢¯©~©C 

^¤ ª}z yz£¥¤©ª¨vª~¥¤ ¦}v©zA ª}z xv©z ¦¨zy~xª~¬z £v~¤ªz¤v¤xz ~¤ ~¤y«©ª¨¯ ICE ­v© v¤v¢¯°zyC ^¤ ª}z 

ªz¤B©ªz¦ ¦¨¥xz©© w¯ ­}~x} ª}z ª¥¥¢ ©}¥«¢y wz v¦¦¢~zyA ª}z {~¤v¢ =ªz¤ª}> ©ªz¦ ¦¨¥¬~yz© v¤ ~¤y~xvª~¥¤ vw¥«ª 

ª}z w«©~¤z©© ¦¥ªz¤ª~v¢ ¥{ zy|z x¥£¦«ª~¤| {¥¨ ¦¨zy~xª~¬z £v~¤ªz¤v¤xzC l}z¨zv© ~ª y¥z© ¤¥ª ¦¨¥¬~yz «© ­~ª} 

v y~x}¥ª¥£¥«© v¤©­z¨A ~ª y¥z© ¦¨¥¬~yz v¤ z¢vw¥¨vªz z®¦¢v¤vª~¥¤ vw¥«ª ~ª© ¦¥ªz¤ª~v¢C i}z yz£¥¤©ª¨vª~¥¤ 

¦}v©z y~©¦¢v¯zy ª}vª ª}z ª¥¥¢ ¦¥©©z©©z© ©«w©ªv¤ª~v¢ z®¦¢v¤vª¥¨¯ ¦¥­z¨ ª¥ «¤{¥¢y ª}vª  x¥¤©~yz¨vw¢z ¬v¢«z 

xv¤ wz |v~¤zy {¥¨ ª}z ¤zª­¥¨¡ ¥{ x¥£¦v¤~z© ª}vª ­¥«¢y ¦¨¥¬~yz v¤ zy|z x¥£¦«ª~¤| ©¥¢«ª~¥¤ {¥¨ ¦¨zy~xª~¬z 

£v~¤ªz¤v¤xzC [«¨ª}z¨£¥¨zA wzxv«©z ¢v¨|zB©xv¢z ~£¦¢z£z¤ªvª~¥¤ ¥{ ¦¨zy~xª~¬z £v~¤ªz¤v¤xz ~© ªzx}¤~xv¢¢¯ 

¤¥ª {zv©~w¢z vª ª}~© £¥£z¤ªA ©«w©ªv¤ª~v¢ x«©ª¥£z¨ ¬v¢«z xv¤¤¥ª wz z{{zxª«vªzyC Vyy~ª~¥¤v¢¢¯A ¥¨|v¤~°vª~¥¤© 

~¤ ~¤y«©ª¨~v¢ £v¤«{vxª«¨~¤| v¨z ¥¨|v¤~°vª~¥¤v¢¢¯ ¤¥ª ¨zvy¯ {¥¨ £v ¥¨ ©}~{ª© ª¥­v¨y© ª}z ^¥i y¥£v~¤ ¥{ 

¦¨zy~xª~¬z £v~¤ªz¤v¤xzC [~¤v¢¢¯A ª}z ª¥¥¢ }v© ~¤y~xvªzy ª}vªA ~{ ª}z©z ~©©«z© v¨z ¨z©¥¢¬zyA ª}z¨z ~© v £v ¥¨ 

¦¥ªz¤ª~v¢ {¥¨ zy|z x¥£¦«ª~¤| {¥¨ w¥ª} ª}z x«©ª¥£z¨ v¤y ª}z ¦¥ªz¤ª~v¢ ¦¨¥¬~yz¨©C i}z ª¥¥¢Ċ© ¥«ª¦«ª ~¤ ª}z 

yz£¥¤©ª¨vª~¥¤ ¦}v©z ª}z¤ ©ª~¦«¢vªz© ª}vª ¦¥ªz¤ª~v¢ ¥{ zy|z x¥£¦«ª~¤| {¥¨ ¦¨zy~xª~¬z £v~¤ªz¤v¤xz ~¤ 

~¤y«©ª¨¯ ICE ¢v¯© ~¤ ª}z {«ª«¨z ~¤©ªzvy ¥{ ª}z ¤¥­C ]z¤xzA ª}z yz£¥¤©ª¨vª~¥¤ }v© y~©¦¢v¯zy ª}vª ª}z ª¥¥¢ 

x¥¤ªv~¤© ª}z xv¦vx~ª¯ ª¥ ¦¨¥¬~yz v¤ ~¤y~xvª~¥¤ vw¥«ª ª}z ¦¥ªz¤ª~v¢ ¥{ zy|z x¥£¦«ª~¤| {¥¨ v¤ ̂¥i v¦¦¢~xvª~¥¤ 

«¤yz¨ v¤v¢¯©~©C lz x¥¤x¢«yz ª}vª ª}~© yz©~|¤ ¥w zxª~¬z }v© wzz¤ £zªC  

 

dw zxª~¬z HO Zy|z ©z¨¬~xz ¦¨¥¬~yz¨© v¤y ^¥i ©z¨¬~xz ¦¨¥¬~yz¨© ©}¥«¢y wz vw¢z ª¥ «©z ª}z ª¥¥¢C 

^¤ ¥¨yz¨ ª¥ vyz§«vªz¢¯ v¦¦¢¯ ª}z ª¥¥¢A w¥ª} v x«©ª¥£z¨Bxz¤ª¨~x v© ­z¢¢ v© ¦¨¥¬~yz¨Bxz¤ª¨~x ¬~z­ ~© 

¨z§«~¨zyC [~¨©ªA ª}z x«©ª¥£z¨ ¬v¢«z ª}vª ~© x¨zvªzy ©}¥«¢y wz ~yz¤ª~{~zy =x«©ª¥£z¨Bxz¤ª¨~x ¬~z­>C i}~© ©}¥«¢y 

wz y¥¤z w¯ v©¡~¤| ¦¥ªz¤ª~v¢ vy¥¦ªz¨© vw¥«ª ª}z~¨ ^¥i v¦¦¢~xvª~¥¤ v¤y x¥¨¨z©¦¥¤y~¤| ¨z§«~¨z£z¤ª©C d¤z 

­¥«¢y |zª v w~v©zy v©©z©©£z¤ª ~{ zy|z ©z¨¬~xz ¦¨¥¬~yz¨© ­¥«¢y wz ª}z ¥¤z© ¦¨¥¬~y~¤| z©ª~£vª~¥¤© vw¥«ª 

ª}z x«©ª¥£z¨ ¬v¢«z ¥{ zy|z x«©ª¥£z¨©C i}z¨z{¥¨zA ~ª ~© ¥{ ~£¦¥¨ªv¤xz ª}vª x«©ª¥£z¨© =~CzC ^¥i v¦¦¢~xvª~¥¤ 

¦¨¥¬~yz¨©> ¦¨¥¬~yz ~¤¦«ª {¥¨ ª}z©z ¬~vw¢zC d¤ ª}z ¥ª}z¨ ©~yzA ª}z ¬v¢«z ª}vª ~© x¨zvªzy {¥¨ ª}z ¤zª­¥¨¡ ¥{ 

x¥£¦v¤~z© ¦¨¥¬~y~¤| v¤ zy|z ~¤{¨v©ª¨«xª«¨z =~CzC ¤zª­¥¨¡ ¬v¢«z> ©}¥«¢y wz yzªz¨£~¤zy =¦¨¥¬~yz¨Bxz¤ª¨~x 

¬~z­>C i}~© £zv¤© ª}vªA ª}z x¥¤ªz®ª«v¢ ¬v¨~vw¢z© ª}vª v¨z ¨z¢vªzy ª¥ ª}z ¦¨¥¬~yz¨Ċ© ¬v¢«z ©}¥«¢y wz {~¢¢zy ~¤ 

w¯ zy|z ¦¨¥¬~yz¨© ª}z£©z¢¬z©A v© x«©ª¥£z¨© xv¤¤¥ª wz z®¦zxªzy ª¥ ¦¨¥¬~yz ¨z¦¨z©z¤ªvª~¬z ~¤{¥¨£vª~¥¤  

vw¥«ª ª}z ¬v¢«z x¨zvª~¥¤ £zx}v¤~©£ ¥{ zy|z x¥£¦«ª~¤| {¥¨ zy|z ¦¨¥¬~yz¨©C d¤ ª}z {zv©~w~¢~ª¯ v©¦zxªA w¥ª} 

v x«©ª¥£z¨Bxz¤ª¨~x v¤y ¦¨¥¬~yz¨Bxz¤ª¨~x ¬~z­ v¨z ̈z§«~¨zy ~¤ ¥¨yz¨ ª¥ vyz§«vªz¢¯ {¥¨£«¢vªz ª}z ¦¨¥w¢z£© 

ª}vª £v¯ £v¡z ¨¥¢¢B¥«ª {~¤v¤x~v¢¢¯A ªzx}¤~xv¢¢¯ ¥¨ ¥¨|v¤~°vª~¥¤v¢¢¯ x¥£¦¢z®C i}z ª¥¥¢ ª}«© ¨z§«~¨z© ª}z ~¤¦«ª 

¥{ w¥ª} zy|z ©z¨¬~xz ¦¨¥¬~yz¨© v¤y ^¥i ©z¨¬~xz ¦¨¥¬~yz¨©C ^¤ªz¨¬~z­zz© }v¬z v¢©¥ ~¤y~xvªzy ª}vª ~ª £v¯ wz 

¨z§«~¨zy ª¥ ~¤ªz¨¬~z­ v¢¢ ¦v¨ª~z© ~¤ ª}z zx¥©¯©ªz£ ~¤ ¥¨yz¨ ª¥ vx§«~¨z «¤w~v©zy ~¤{¥¨£vª~¥¤C Wv©zy ¥¤ ª}z©z 

~¤y~xvª~¥¤©A ~ª ~© ¤¥ª ¨zx¥££z¤yzy {¥¨ zy|z ¦¨¥¬~yz¨© ¥¨ ^¥i ¦¨¥¬~yz¨© ª¥ v¦¦¢¯ ª}z ª¥¥¢ ~¤ ~©¥¢vª~¥¤C i}z¯ 

©}¥«¢y ¨vª}z¨ x¥¢¢vw¥¨vªz ~¤ ¥¨yz¨ ª¥ |v~¤ £v®~£«£ «ª~¢~ª¯ {¨¥£ ª}z ª¥¥¢C d¤ ª}z ¦¥©~ª~¬z ©~yzA ª}z ª¥¥¢ £v ̄

{vx~¢~ªvªz v¤y y¨~¬z ª}z x¥££«¤~xvª~¥¤ v¤y ¨z¢vª~¥¤© wzª­zz¤ x«©ª¥£z¨© v¤y ¦¨¥¬~yz¨©C d¤ ª}z ¤z|vª~¬z 

©~yzA ª}~© ~£¦¢~z© ª}vª £v®~£«£ «ª~¢~ª¯ ¥{ ª}z ª¥¥¢ xv¤¤¥ª wz z{{zxª«vªzy ~{ ~ª ~© v¦¦¢~zy w¯ v ©¥¢z zy|z 

¦¨¥¬~yz¨ ¤¥¨ w¯ v ©¥¢z ^¥i ¦¨¥¬~yz¨A £v¡~¤| v¦¦¢~xvª~¥¤ v ¨z©¥«¨xz ~¤ªz¤©~¬z ¦¨¥xz©©C ]¥­z¬z¨A ª}z 

x¥¢¢vw¥¨vª~¬z ¦¨¥xz©© ª}vª ~© ¨z§«~¨zy ~¤ ¥¨yz¨ ª¥ v¦¦¢¯ ª}z ª¥¥¢ ¦¨¥¬~yz© «© ­~ª} v¤ v£¦¢z ~¤y~xvª~¥¤ ª}vª 

ª}z ª¥¥¢ xv¤ wz «©zy w ̄zy|z ¦¨¥¬~yz¨© v¤y ^¥i ©z¨¬~xz ¦¨¥¬~yz¨©C i}z¨z{¥¨zA ~ª ~© x¥¤x¢«yzy ª}vª ª}~© yz©~|¤ 

¥w zxª~¬z }v© wzz¤ {«¢{~¢¢zyC ^¤ ¥¨yz¨ ª¥ v¢¢¥­ ª}z ª¥¥¢ ª¥ wz v¦¦¢~zy ~¤ v¤ ~©¥¢vªzy z¤¬~¨¥¤£z¤ªA ª}«© ¤¥ª 

¨z§«~¨~¤| x¥¢¢vw¥¨vª~¥¤A {«ª«¨z ©ªz¦© x¥«¢y wz ªv¡z¤ ~¤ ¥¨yz¨ ª¥ £v¡z ª}z x¥¤ªz®ª«v¢ {vxª¥¨© §«v¤ª~ªvª~¬z¢¯ 

£zv©«¨vw¢zA ¨zy«x~¤| ª}z w~v© ¨z©«¢ª~¤| {¨¥£ ª}z ©«w zxª~¬~ª¯ ¥{ §«v¢~ªvª~¬z v©©z©©£z¤ªC  
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dw zxª~¬z IO W¯ «©~¤| ª}z ª¥¥¢A zy|z ¦¨¥¬~yz¨© v¤y ^¥i ¦¨¥¬~yz¨© ©}¥«¢y wz vw¢z ª¥ {¥¨£«¢vªz v¨|«£z¤ª© 

ª}vª z¢vw¥¨vªz «¦¥¤ ª}z w«©~¤z©© ¦¥ªz¤ª~v¢ ¥{ zy|z x¥£¦«ª~¤| {¥¨ y~©ª~¤xª ^¥i v¦¦¢~xvª~¥¤©C 

^¤ ª}z ª¥¥¢Ċ© FEB©ªz¦ v¦¦¢~xvª~¥¤A v¤ z®¦¢v¤vª~¥¤ {¥¨ zvx} x¥¤ªz®ª«v¢ ~¤¦«ª ¬v¨~vw¢z =~CzC ^¥i 

v¦¦¢~xvª~¥¤Ċ© x}v¨vxªz¨~©ª~x©> ©}¥«¢y wz ¦¨¥¬~yzyC i}~© £zv¤© ª}vªA {¥¨ ¦¨¥¦z¨ v¦¦¢~xvª~¥¤ ¥{ ª}z ª¥¥¢A ¥¤z 

~© ¨z§«~¨zy ª¥ z¢vw¥¨vªz ­}¯ v¤y }¥­ v xz¨ªv~¤ {vxª¥¨ v¦¦¢~z©C ̂ ¤ ª}z {~¤v¢ ©ªz¦ ¥{ ª}z v¦¦¢~xvª~¥¤A v 

x¥¤x¢«©~¥¤ {¥¨£«¢vªzy wv©zy ¥¤ ª}z yz©x¨~¦ª~¥¤ ¥{ ª}z x¥¤ªz®ª«v¢ {vxª¥¨© ª}vª }v¬z wzz¤ z®¦¢v~¤zy ~¤ ª}z 

{~¨©ª ¤~¤z ©ªz¦©C i}z yz©x¨~¦ª~¥¤ ¦z¨ ¬v¨~vw¢zA v© ­z¢¢ v© ª}z x¥¤x¢«©~¥¤ ª}vª {¥¢¢¥­© {¨¥£ ~ªA x¥¤©ª~ª«ªz© v 

§«v¢~ªvª~¬z v©©z©©£z¤ªC ]z¤xzA ~ª ¨z§«~¨z© ª}z ¥¤z© v¦¦¢¯~¤| ª}z ª¥¥¢ ª¥ ¦¨¥¬~yz z®¦¢~x~ª v¨|«£z¤ªvª~¥¤ {¥¨ 

ª}z {vxª¥¨©Ċ ~¤ªz¨vxª~¥¤C i}~© £zv¤© ª}vª ª}z ª¥¥¢Ċ© {¥«¨ª} yz©~|¤ ¥w zxª~¬zA v~£zy ª¥ z¤vw¢~¤| zy|z 

¦¨¥¬~yz¨© v¤y ^¥i ¦¨¥¬~yz¨© ª¥ {¥¨£«¢vªz v¨|«£z¤ª©A }v© wzz¤ {«¢{~¢¢zyC  

 

a¥¥¡~¤| vª ª}z yz£¥¤©ª¨vª~¥¤ ¦}v©zA ª}~© ~© x¥¤{~¨£zyC W¯ {¥¢¢¥­~¤| ª}z FEB©ªz¦ ¦¨¥xz©© ¥{ v¦¦¢¯~¤| 

ª}z ª¥¥¢A v¨|«£z¤ª© }v¬z wzz¤ ¦¨¥¬~yzy ~¤ ¥¨yz¨ ª¥ yz©x¨~wz ª}z ¦¥ªz¤ª~v¢ ¥{ ¦¨zy~xª~¬z £v~¤ªz¤v¤xz ~¤ 

~¤y«©ª¨¯ ICEC Wv©zy ¥¤ ~¤ªz¨¬~z­zz©Ċ ~¤¦«ªA ª}z ~¤ªz¨vxª~¥¤ ¥{ zvx} ¬v¨~vw¢z ­v© z®¦¢v~¤zyC i}z¤A wv©zy ¥¤ 

ª}z©z z®¦¢v¤vª~¥¤©A ¦¢«© ª}z ¨z¢vª~¬z ­z~|}ª© ª}vª ~¤y~xvªz ª}z ¨z¢vª~¬z ~£¦¥¨ªv¤xz v£¥¤| ª}z ¤~¤z |z¤z¨~x 

{vxª¥¨©A v¤ z¢vw¥¨vªz x¥¤x¢«©~¥¤ vw¥«ª ª}z ¦¥ªz¤ª~v¢ ¥{ zy|z x¥£¦«ª~¤| {¥¨ ¦¨zy~xª~¬z £v~¤ªz¤v¤xz ~¤ 

~¤y«©ª¨¯ ICE ­v© {¥¨£«¢vªzyC i}z §«v¢~ªvª~¬z v©©z©©£z¤ª ¨z§«~¨zy «© ª¥ ¦¨¥¬~yz ¢¥|~xv¢ v¨|«£z¤ª© vw¥«ª 

ª}z w«©~¤z©© ¦¥ªz¤ª~v¢ ¥{ zy|z x¥£¦«ª~¤| {¥¨ ¦¨zy~xª~¬z £v~¤ªz¤v¤xz ~¤ ~¤y«©ª¨¯ ICEC i}z ª¥¥¢Ċ© ¥«ªx¥£z 

©«||z©ªzy ª}vª ª}z¨z ~© x«¨¨z¤ª¢¯ ¤¥ ©«w©ªv¤ª~v¢ ¦¥ªz¤ª~v¢ wzxv«©z ¥{ v ¢vx¡ ~¤ x«©ª¥£z¨ ¬v¢«z ª}vª xv¤ wz 

|z¤z¨vªzyA v© ­z¢¢ v© ª}z ¥¨|v¤~°vª~¥¤v¢ x¥£¦¢z®~ª~z© ª}vª v¨~©z ~¤ ª}z ~¤y«©ª¨¯C [«¨ª}z¨ v¨|«£z¤ªvª~¥¤ 

ª}z¤ ©«||z©ª© ª}vª v w¨~|}ª {«ª«¨z  £v¯ v­v~ª {¥¨ zy|z x¥£¦«ª~¤| {¥¨ ¦¨zy~xª~¬z £v~¤ªz¤v¤xz ~¤ ~¤y«©ª¨¯ 

ICE ~{ £v~¤ x}v¢¢z¤|z© v¨z vyy¨z©©zyC b¥¨z ©¦zx~{~xv¢¢¯A ª}z ¨z¬z¨©z ©v¢~z¤ª ¨z|v¨y~¤| ªzx}¤~xv¢ v¤y 

¥¨|v¤~°vª~¥¤v¢ {zv©~w~¢~ª¯ ¤zzy ª¥ wz ©¥¢¬zy Wv©zy ¥¤ ª}~© z¢vw¥¨vªz ¥«ª¦«ª ¥{ ª}z yz£¥¤©ª¨vª~¥¤ ¦}v©zA ~ª 

~© x¥¤x¢«yzy ª}vª ª}z §«v¢~ªvª~¬z v©©z©©£z¤ª ¥{ ª}z ª¥¥¢ ̈z§«~¨z© ¥¤z ª¥ ¦¨¥¬~yz v¤ ¢¥|~xv¢ v¨|«£z¤ª©C  

 

dw zxª~¬z JO j©z ¥{ ª}z ª¥¥¢ ©}¥«¢y x¢v¨~{¯ }¥­ zy|z x¥£¦«ª~¤| x¨zvªz© ¬v¢«z {¥¨ ¦¥ªz¤ª~v¢ vy¥¦ªz¨© =~CzC 

^¥i v¦¦¢~xvª~¥¤ ¦¨¥¬~yz¨©>C 

W¯ ~¤x¢«y~¤| ª}z ¬v¨~vw¢z X«©ª¥£z¨ ¬v¢«zA ­}~x} ­v© z®ª¨vxªzy {¨¥£ ª}z hid[ £¥yz¢A z£¦}v©~© ~© 

¦¢vxzy ¥¤ }¥­ v¤ zy|z ~¤{¨v©ª¨«xª«¨z £v¯ x¨zvªz ¬v¢«z {¥¨ ¦¥ªz¤ª~v¢ vy¥¦ªz¨©C i}z x«©ª¥£z¨ ¬v¢«z ~© ~¤ 

ª«¨¤ z®¦¢v~¤zy w¯ ª}z ¦z¨xz~¬zy ¬v¢«z ¥{ ª}z ~¤{¨v©ª¨«xª«¨z v¤y ª}z ©­~ªx}~¤| x¥©ª ª}vª x«©ª¥£z¨© ~¤x«¨ 

­}z¤ ©­~ªx}~¤| ª¥­v¨y© ª}z ¨z©¦zxª~¬z zy|z ¦v¨vy~|£C i}z ¦z¨xz~¬zy ¬v¢«z ¥{ ª}z ~¤{¨v©ª¨«xª«¨z ~© 

z®¦¢v~¤zy ~¤ ª­¥{¥¢yC [~¨©ªA ª}z w«©~¤z©© ¬v¢«z ¥{ ª}z ^¥i v¦¦¢~xvª~¥¤ «¤yz¨ v¤v¢¯©~©A ª}vª ~© z{{zxª«vªzy w¯ 

«©~¤| v¤ zy|z ~¤{¨v©ª¨«xª«¨zA z®¦¢v~¤© v ¦v¨ª ¥{ ª}z ¦z¨xz~¬zy ~¤{¨v©ª¨«xª«¨z ¬v¢«zC hzx¥¤yA ª}z £vªx} 

wzª­zz¤ ª}z yz£v¤yzy §«v¢~ª¯ ¥{ ©z¨¬~xz =yz¦z¤yz¤ª ¥¤ ª}z ~¤{¨v©ª¨«xª«¨z ¨z§«~¨z£z¤ª© ¥{ ª}z ^¥i 

v¦¦¢~xvª~¥¤> v¤y ª}z yz¢~¬z¨zy §«v¢~ª¯ ¥{ ©z¨¬~xzA z®¦¢v~¤© ª}z ©zx¥¤y ¦v¨ª ¥{ ª}z ¦z¨xz~¬zy ~¤{¨v©ª¨«xª«¨z 

¬v¢«zC i}z¤A wv©zy ¥¤ ª}z ©­~ªx}~¤| x¥©ª ª}vª v x«©ª¥£z¨ £v¯ ~¤x«¨ =¨z¢vªzy ª¥ ª}z ~¤ªz¨¥¦z¨vw~¢~ª¯ v¤y 

ª}z £~|¨vª~¥¤ x¥©ª>A ¦v¨ª ¥{ ª}z x«©ª¥£z¨ ¬v¢«z £v¯ wz yz¦¢zªzyC i}z x¥¤ªz®ª«v¢~°vª~¥¤ ¥{ ª}z©z |z¤z¨~x 

¬v¨~vw¢z© ª¥­v¨y© ª}z zy|z x¥£¦«ª~¤| y¥£v~¤ ¦¨¥¬~yz© v¤ z¢vw¥¨vªz x¢v¨~{~xvª~¥¤ vw¥«ª }¥­ zy|z 

x¥£¦«ª~¤| £v¯ x¨zvªz ¬v¢«z {¥¨ ~ª© «©z¨©C  

 

i}z ¢vªªz¨ }v© wzz¤ y~©¦¢v¯zy ~¤ ª}z yz£¥¤©ª¨vª~¥¤ ¦}v©zC i}z £v~¤ ~¤y~xvª¥¨ ª}vª ©«{{~xzy v© 

v¨|«£z¤ª {¥¨ v ¢vx¡ ¥{ x«¨¨z¤ª ¦¥ªz¤ª~v¢ {¥¨ zy|z x¥£¦«ª~¤| ~¤ ¦¨zy~xª~¬z £v~¤ªz¤v¤xz v¦¦¢~xvª~¥¤©A ­v© 

ª}z ¢vx¡ ¥{ x«©ª¥£z¨ ¬v¢«z ª}vª ¨z©«¢ªzy {¨¥£ v ©xv¢vw~¢~ª¯ ¦¨¥w¢z£ ¥{ ª}z ©¥¢«ª~¥¤C l}z¨zv© zy|z 

x¥£¦«ª~¤| £v¯ ¦¨¥¬~yz v x¥«¦¢z ¥{ x¥¤ª¨~w«ª~¥¤© ª¥ ¦¨zy~xª~¬z £v~¤ªz¤v¤xzA ~ª© w~||z©ª ¬v¢«z ={¥¨ ª}~© 

v¦¦¢~xvª~¥¤> ¢v¯© ~¤ ª}z vw~¢~ª¯ ª¥ v||¨z|vªz v¤y ¦¨¥xz©© z¤¥¨£¥«© v£¥«¤ª© ¥{ yvªv ª}vª x¥«¢y ¤¥ª wz 

¦¨¥xz©©zy ­~ª} ¥ª}z¨ ~¤{¨v©ª¨«xª«¨z©C ]¥­z¬z¨A wzxv«©z ¥{ ª}z }zªz¨¥|z¤z¥«© yz¬~xz© v¤y ©ªv¤yv¨y©A 

¢v¨|z ©xv¢z ~£¦¢z£z¤ªvª~¥¤ ¥{ ¦¨zy~xª~¬z £v~¤ªz¤v¤xz ~© ¤¥ª {zv©~w¢zC h«w©z§«z¤ª¢¯A ª}z w~||z©ª 

x¥¤ª¨~w«ª¥¨ ¥{ zy|z x¥£¦«ª~¤| {¥¨ ¦¨zy~xª~¬z £v~¤ªz¤v¤xz xv¤¤¥ª wz yz¢~¬z¨zyC [«¨ª}z¨£¥¨zA v© ¢v¨|zB

©xv¢z ~£¦¢z£z¤ªvª~¥¤ ¥{ ¦¨zy~xª~¬z £v~¤ªz¤v¤xz ©¥¢«ª~¥¤© ~© ¤¥ª {zv©~w¢zA ª}z w«©~¤z©© ¬v¢«z ¥{ ª}z ^¥i 

v¦¦¢~xvª~¥¤ ~ª©z¢{ ~© ¥¤¢¯ v {¨vxª~¥¤ ¥{ ~ª© ¦¥ªz¤ª~v¢ v© ­z¢¢C i}~© z®¦¢v¤vª~¥¤ ~¤y~xvªz© ª}vª ª¥¥¢ }v© x¢v¨~{~zy 

}¥­ zy|z x¥£¦«ª~¤| £v ̄yz¢~¬z¨ ¬v¢«z ª¥ ª}z x«©ª¥£z¨ v¤y ­}vª ¨z¬z¨©z ©v¢~z¤ª ~© x«¨¨z¤ª¢¯ w¢¥x¡~¤| ~ªC 

i}z¨z{¥¨zA ~ª ~© x¥¤x¢«yzy ª}vª ª}z yz©~|¤ ¥w zxª~¬z v~£zy vª x¢v¨~{¯~¤| }¥­ zy|z x¥£¦«ª~¤| x¨zvªz© ¬v¢«z 

{¥¨ ¦¥ªz¤ª~v¢ vy¥¦ªz¨©A }v© wzz¤ {«¢{~¢¢zyC   
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dw zxª~¬z KO ̂¤ ¥¨yz¨ ª¥ |«~yz ª}z ¦¨¥xz©© ¥{ ~¤{¥¨£zy yzx~©~¥¤ £v¡~¤|A v¤ z®¦¢~x~ª yz©x¨~¦ª~¥¤ vw¥«ª 

}¥­ ~¤x¨zv©zDyzx¨zv©z v¤y ¦¨z©z¤xzDvw©z¤xz ¥{ ª}z z®¥|z¤¥«© x}v¨vxªz¨~©ª~x© ¥{ v¤ ^¥i v¦¦¢~xvª~¥¤ 

~£¦vxª ª}z w«©~¤z©© £¥yz¢  ¬~vw~¢~ª¯ v¤y {zv©~w~¢~ª¯ ¥{ zy|z x¥£¦«ª~¤| ©}¥«¢y wz z¢vw¥¨vªzy ~¤ ª}z ª¥¥¢C 

Wv©zy ¥¤ ª}z ¢~ªz¨vª«¨z ¨z¬~z­©A ~¤{¥¨£v¢ ªv¢¡©A v¤y ~¤¦«ª ¦¨¥¬~yzy w¯ ª}z z¢z¬z¤ ~¤ªz¨¬~z­zz©A ~¤ 

ª}z ©zx¥¤y yz©~|¤ ¦}v©z ¥{ ª}z ª¥¥¢A v¤ z®¦¢v¤vª~¥¤ ¥{ zvx} x¥¤ªz®ª«v¢ ¬v¨~vw¢z©Ċ =KE> ~¤ªz¨vxª~¥¤ ­~ª} ~ª 

ª}z x¥¨¨z©¦¥¤y~¤| |z¤z¨~x ¬v¨~vw¢z© =N> }v© wzz¤ yz©x¨~wzyC i}z©z yz©x¨~¦ª~¥¤© «¤{¥¢y }¥­ ª}z 

~¤x¨zv©zDyzx¨zv©z v¤y ¦¨z©z¤xzDvw©z¤xz ¥{ ª}z ¨z©¦zxª~¬z ¬v¨~vw¢z ­}~x} ~© ~¤}z¨z¤ª ª¥ v¤ ^¥i v¦¦¢~xvª~¥¤A 

~£¦vxª© ª}z x¥¨¨z©¦¥¤y~¤| |z¤z¨~x ¬v¨~vw¢zC  

 

a¥¥¡~¤| vª ª}z yz£¥¤©ª¨vª~¥¤ ¦}v©zA v¤ z®¦¢v¤vª~¥¤ vw¥«ª }¥­ zvx} ¥{ ª}z IJ x¥¤ªz®ª«v¢ ~¤¦«ª 

¬v¨~vw¢z© v¦¦¢~z© ª¥ ¦¨zy~xª~¬z £v~¤ªz¤v¤xz ~¤ ~¤y«©ª¨¯ ICE }v© wzz¤ z®z£¦¢~{~zyC i}z¨z{¥¨zA ª}z ­v¯ ~¤ 

­}~x} ª}z ª¥¥¢ ~© v¦¦¢~zyA v¤y ©}¥«¢y wz v¦¦¢~zyA z¤x¥£¦v©©z© ª}z ~¤y~xvª~¥¤ vw¥«ª }¥­ ~¤x¨zv©zDyzx¨zv©z 

v¤y ¦¨z©z¤xzDvw©z¤xz ¥{ ª}z IJ  ̂¥i v¦¦¢~xvª~¥¤ x}v¨vxªz¨~©ª~x© ~£¦vxª© ª}z ¤~¤z |z¤z¨~x {vxª¥¨©A ­}~x} ~¤ 

ª«¨¤ ~£¦vxª ª}z w«©~¤z©© £¥yz¢ {zv©~w~¢~ª¯ v¤y ¬~vw~¢~ª¯ ¥{ zy|z x¥£¦«ª~¤|C ]z¤xzA ª}~© yz©~|¤ ¥w zxª~¬z 

}v© wzz¤ {«¢{~¢¢zyC l}z¨zv© v yz©x¨~¦ª~¥¤ vw¥«ª ª}z ~¤ªz¨vxª~¥¤ ¥{ ¬v¨~vw¢z© =~CzC ~¤x¨zv©zDyzx¨zv©z ¥¨ 

¦¨z©z¤xzDvw©z¤xz> }v© wzz¤ «¤{¥¢yzyA ¤¥ §«v¤ª~{~vw¢z £zv©«¨z£z¤ª ­v© z©ªvw¢~©}zyC i}~© ~£¦¢~z© ª}vª ª}z 

ª¥¥¢ x¥¤©ª~ª«ªz© v ©«w zxª~¬~ª¯ w~v© ª}vª ~© x¥¤ª~¤|z¤ª ª¥ ª}z §«v¢~ªvª~¬z v©©z©©£z¤ª ¥{ zvx} ¬v¨~vw¢zC 

[«¨ª}z¨ ¨z©zv¨x} x¥«¢y wz y¥¤z ~¤ ¥¨yz¨ ª¥ §«v¤ª~{¯ ª}z ª¥¥¢ v¤y ª}z¨zw¯ ¦v¨ª~v¢¢¯ £~ª~|vªz ª}z ©«w zxª~¬~ª¯ 

w~v©C  

 

dw zxª~¬z LO ^¤ ¥¨yz¨ ª¥ z¤vw¢z vxx«¨vªz ~yz¤ª~{~xvª~¥¤ ¥{ ª}z w«©~¤z©© ¦¥ªz¤ª~v¢A ª}z ¨z¢vª~¬z ~£¦¥¨ªv¤xz 

¥{ {vxª¥¨© ª}vª ~¤{¢«z¤xz ª}z w«©~¤z©© £¥yz¢ ¬~vw~¢~ª¯ v¤y {zv©~w~¢~ª¯ ¥{ zy|z x¥£¦«ª~¤| ©}¥«¢y wz 

y~©ª~¤|«~©}zyC 

Y«¨~¤| ª}z ~¤ªz¨¬~z­©A ª}z wz©ªB­¥¨©ª £«¢ª~Bx¨~ªz¨~v yzx~©~¥¤B£v¡~¤| £zª}¥y }v© v¢¢¥­zy «© ª¥ ¨v¤¡ 

ª}z N |z¤z¨~x {vxª¥¨© ¥¤ ª}z~¨ ¨z¢vª~¬z ~£¦¥¨ªv¤xzC i}z x}¥~xz ª¥ ©¥¢z¢¯ ¨v¤¡ ª}z©z |z¤z¨~x {vxª¥¨© =v¤y 

ª}«© ¤¥ª ª}z x¥¤ªz®ª«v¢ {vxª¥¨©> ­v© £vyz wzxv«©z ¥{ v ª}¨zz{¥¢y ¨zv©¥¤©C [~¨©ªA ¨v¤¡~¤| ª}z |z¤z¨~x 

{vxª¥¨© ©}¥«¢y ¦¨¥¬~yz ©«w©ªv¤ª~v¢ «ª~¢~ª¯ ~¤ ª}z ¦¨¥xz©© ¥{ y~©ª~¤|«~©}~¤| wzª­zz¤ ¦¨~£v¨¯B v¤y ©zx¥¤yv¨¯ 

yzªz¨£~¤v¤ª© {¥¨ ª}z ¦¥ªz¤ª~v¢ ¥{ zy|z x¥£¦«ª~¤| {¥¨ ^¥i v¦¦¢~xvª~¥¤©C hzx¥¤yA v© ̈z©zv¨x} vw¥«ª w«©~¤z©© 

£¥yz¢© ¥{ zy|z x¥£¦«ª~¤| ~© ©xv¤ªA ª}~© ~© ª}z {~¨©ª ¨z©zv¨x} ª}vª }v© x¥¤ªz®ª«v¢~°zy |z¤z¨~x w«©~¤z©© 

£¥yz¢ ¬v¨~vw¢z© ª¥­v¨y© ª}z zy|z y¥£v~¤C ]z¤xzA ª}z ¨z©zv¨x}z¨ x¥«¢y ¤¥ª |«v¨v¤ªzz ª}vª ª}z {vxª¥¨© ª}vª 

­z¨z y¨v{ªzy ~¤ ª}z {~¨©ª yz©~|¤ ¦}v©z v¨z x¥£¦¨z}z¤©~¬zC i}~© ­¥«¢y ª}z¤ }v¬z ~£¦¢~xvª~¥¤©A v© ª}z Wz©ªB

l¥¨©ªBbzª}¥y ¨z§«~¨z© v x¥£¦¨z}z¤©~¬z ©zª ¥{ ¬v¨~vw¢z© ~¤ ¥¨yz¨ ª¥ |zª £zv¤~¤|{«¢ ¨z©«¢ª©C i}z 

v©©«£¦ª~¥¤ ª}vª ª}z ~¤~ª~v¢ ©zª ¥{ ¬v¨~vw¢z© ~© ¤¥ª x¥£¦¨z}z¤©~¬z }v© wzz¤ x¥¤{~¨£zy ~¤ ª}z ©zx¥¤y yz©~|¤ 

¦}v©zA ­}z¨z FJ x¥¤ªz®ª«v¢ ¬v¨~vw¢z© }v¬z wzz¤ vy «©ªzy v¤y GL x¥¤ªz®ª«v¢ ¬v¨~vw¢z© }v¬z wzz¤ vyyzy 

wv©zy ¥¤ ª}z z®¦z¨ª ~¤ªz¨¬~z­©C av©ª¢¯A wzxv«©z ¥{ ª~£z v¤y ¨z©¥«¨xz x¥¤©ª¨v~¤ª© =~CzC K £¥¤ª} ª~£z{¨v£z 

¥{ ª}z©~© ¨z©zv¨x} v¤y FCJ }¥«¨ ~¤ªz¨¬~z­©>A ~ª ­v© ¤¥ª {zv©~w¢z ª¥ ¨v¤¡ ª}z ¨z¢vª~¬z ~£¦¥¨ªv¤xz ¥{ v¢¢ 

x¥¤ªz®ª«v¢ {vxª¥¨© ~¤ ª}z ~¤ªz¨¬~z­© ­}~¢z {«¢{~¢¢~¤| ª}z ¥ª}z¨ =H> ~¤ªz¨¬~z­ ¥w zxª~¬z©C  

 

i}z¤A ª}z x¨¥©©B©zxª~¥¤v¢ yvªv |vª}z¨~¤| £zª}¥y ¥{ ª}~© ª}z©~© ¨z©zv¨x} ¨z©«¢ªzy ~¤ ¥¤z ¨¥«¤y ¥{ 

~¤ªz¨¬~z­© ª}vª ­v© x¥¤y«xªzyC gz©«¢ª~¤| {¨¥£ ª}vªA ª}z ª¥¥¢Ċ© x¥¤ªz®ª«v¢ ¬v¨~vw¢z© }vy ª¥ wz ¬v¢~yvªzy ¥¤ 

ª}z~¨ ¨z¢z¬v¤xz v¤y x¥£¦¨z}z¤©~¬z¤z©© ~¤ ª}z ©v£z ~¤ªz¨¬~z­ ¨¥«¤y ª}vª ª}z |z¤z¨~x ¬v¨~vw¢z© ­z¨z 

¨v¤¡zy ¥¤ ª}z~¨ ¨z¢vª~¬z ~£¦¥¨ªv¤xzC i}~© }v© ~£¦¢~xvª~¥¤© v© v ©«w©ªv¤ª~v¢ v£¥«¤ª ¥{ ¬v¨~vw¢z© }v¬z wzz¤ 

vy «©ªzyA vyyzy v¤y ¨z£¥¬zyC [«¨ª}z¨£¥¨zA ª}z ¤v£~¤| ¥{ =©¥£z ¥{ ª}z> |z¤z¨~x ¬v¨~vw¢z© }v© wzz¤ 

¨z{~¤zy ~¤ ¥¨yz¨ ª¥ £v¡z ª}z£ £¥¨z vyz§«vªzC l}z¨zv© ª}z ¨v¤¡~¤| ª}vª }v© wzz¤ z©ªvw¢~©}zy ©}¥«¢y ©ª~¢¢ 

¦¨¥¬~yz «© ­~ª} ©¥£z «ª~¢~ª¯A ª}z ¨z¢~vw~¢~ª¯ ¥{ ª}z z®vxª ­z~|}ª© xv¤¤¥ª wz |«v¨v¤ªzzyC Vyy~ª~¥¤v¢¢¯A ª}z 

¢~£~ªzy v£¥«¤ª ¥{ ~¤ªz¨¬~z­zz© =FE> ª}vª ¦¨¥¬~yzy ~¤¦«ª {¥¨ ª}z Wlb ̈ z©«¢ªzy ~¤ v x¥¤©~yz¨vw¢¯ }~|} 

x¥z{{~x~z¤ª ¥{ ¬v¨~v¤xz {¥¨ ©¥£z ¬v¨~vw¢z©C i}~© ~£¦vxª© ª}z ¨z¢~vw~¢~ª¯ ¥{ ª}z©z ¬v¨~vw¢z©Ċ ­z~|}ª©A £zv¤~¤| 

­z v¨z ¢z{ª ­~ª} ~¤x¨zv©zy «¤xz¨ªv~¤ª¯C Wzxv«©z ¥{ ª}z©z ª­¥ ~£¦¢~xvª~¥¤©A ~ª ~© vy¬~©vw¢z ª¥ y~©ª~¤|«~©} 

wzª­zz¤ ¬v¨~vw¢z© ¥{ }~|} ~£¦¥¨ªv¤xzA £¥yz¨vªz ~£¦¥¨ªv¤xz v¤y ¢¥­ ~£¦¥¨ªv¤xz ~¤©ªzvy ¥{ ¨z{z¨¨~¤| ª¥ 

ª}z z®vxª ­z~|}ª©C [«¨ª}z¨£¥¨zA v ©zx¥¤y ¨¥«¤y ¥{ ~¤ªz¨¬~z­© ©}¥«¢y wz x¥¤y«xªzy ~¤ ¥¨yz¨ ª¥ ¥wªv~¤ ª}z 

¤z­ ­z~|}ª© ¥{ ª}z ¨z©¦zxª~¬z £¥yz¢ yz©~|¤zy ~¤ ¦}v©z GC  
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 a¥¥¡~¤| vª ª}z yz£¥¤©ª¨vª~¥¤ ¦}v©zA ~ª ­v© ¥w©z¨¬zy ª}vª ª}z ¨v¤¡~¤| ¥{ ¨z¢vª~¬z ~£¦¥¨ªv¤xz ¦¢v¯zy 

v ©~|¤~{~xv¤ª ¨¥¢z ~¤ vyz§«vªz ~yz¤ª~{~xvª~¥¤ ª}z ¦¥ªz¤ª~v¢ ¥{ zy|z x¥£¦«ª~¤| {¥¨ ¦¨zy~xª~¬z £v~¤ªz¤v¤xz ~¤ 

~¤y«©ª¨¯ ICEC ^¤ ª}~© yz£¥¤©ª¨vª~¥¤A ª}z £¥©ª ~£¦¥¨ªv¤ª |z¤z¨~x {vxª¥¨ =¦z¨xz~¬zy ¬v¢«z ¥{ ª}z 

~¤{¨v©ª¨«xª«¨z> {¥¨£zy v £v ¥¨ ¦¨¥w¢z£C  V© ª}z ¦z¨xz~¬zy ¬v¢«z ¥{ ª}z ~¤{¨v©ª¨«xª«¨z ª}vª ­v© ¢vx¡~¤| 

wz}~¤yA ~ª ~© v¨|«zy ª}vª zy|z x¥£¦«ª~¤| {¥¨ ¦¨zy~xª~¬z £v~¤ªz¤v¤xz {¥¨ ~¤y«©ª¨¯ ICE y¥z© ¦¨¥¬~yz £v ¥¨ 

¦¥ªz¤ª~v¢ vª ª}~© £¥£z¤ªC ]¥­z¬z¨A wv©zy ¥¤ ª}z ©zx¥¤y £¥©ª ~£¦¥¨ªv¤ª ¬v¨~vw¢zA ~ª ­v© ~¤y~xvªzy ª}vª ~¤ 

ª}z {«ª«¨z =~{ £v ¥¨ ~©©«z© v¨z ¨z©¥¢¬zy> ª}z¨z v­v~ª© v £v ¥¨ ¦¥ªz¤ª~v¢ £v¨¡zª ­}~x} xv¤ ¦¨¥¬~yz ¬v¢«z {¥¨ 

w¥ª} ª}z x«©ª¥£z¨ v¤y ª}z ¦¨¥¬~yz¨C i}~© ~£¦¢~z© ª}vª ª}z ~£¦¥¨ªv¤xz ¥{ ª}z {vxª¥¨© }v© |«~yzy ¥«¨ 

v¨|«£z¤ªvª~¥¤ {¥¨ ª}z ¦¥ªz¤ª~v¢ ¥{ zy|z x¥£¦«ª~¤| {¥¨ ª}z ¨z©¦zxª~¬z ^¥i v¦¦¢~xvª~¥¤C l~ª}¥«ª ª}z ¨z¢vª~¬z 

­z~|}ª©A ­z £~|}ª }v¬z z¤yzyB«¦ ­~ª} v y~{{z¨z¤ª x¥¤x¢«©~¥¤A v© ¥¤¢¯ ª­¥ ¥{ ª}z ¤~¤z |z¤z¨~x ¬v¨~vw¢z© 

yz¢~¬z¨ ¦¨¥w¢z£© {¥¨ ª}z ¦¥ªz¤ª~v¢ ¥{ zy|z x¥£¦«ª~¤| {¥¨ ¦¨zy~xª~¬z £v~¤ªz¤v¤xzC  

 

 ª̂ }v© ¤¥ª wzz¤ yz£¥¤©ª¨vªzy }¥­ v {vxª¥¨ ­}~x} x¥¤©ª~ª«ªz© v ¢¥­ ­z~|}ª ­¥«¢y v{{zxª ª}z ¥¬z¨v¢¢ 

~¤y~xvª~¥¤ ¥{ ª}z ¦¥ªz¤ª~v¢ ¥{ zy|z x¥£¦«ª~¤| {¥¨ v¤ ^¥i v¦¦¢~xvª~¥¤C i}z |«~yv¤xz ª}vª ~© ¦¨¥¬~yzy ¥¤ ª}~© 

©¦zxª¨«£ ¥{ ª}z ­z~|}ª© }v© ¤¥ª wzz¤ |v«|zyA £zv¤~¤| ~ª £v ̄wz vy¬~©vw¢z ª¥ yz£¥¤©ª¨vªz ª}z ª¥¥¢ ª¥ 

¥ª}z¨ xv©z© ~¤ ¥¨yz¨ ª¥ ©zz }¥­ ª}z ¨v¤¡~¤| £v¯ |«~yz ª}z v¨|«£z¤ªvª~¥¤ ¦¨¥xz©© ~¤ ª}¥©z xv©z©C 

9.2  Evaluating upon the demonstration process  
In Table 32 , Appendix A.6, one can observe that different variables have been elaborated upon to 

a different extend by the interviewees (i.e by t he amount of quotes per global theme and per 

organizational theme).  

Yvªv {¥¨ ª}z yz£¥¤©ª¨vª~¥¤ }v© wzz¤ |vª}z¨zy ~¤ ~¤ªz¨¬~z­© wv©zy ¥¤ ª}z ¥¢y ª¥¥¢ =~CzC yz©~|¤ ¦}v©z 

F>A ª}«© ¤¥ª ~¤x¢«y~¤| vyy~ª~¥¤v¢D¨z¬~©zy ¬v¨~vw¢z© ª}vª }v¬z wzz¤ vyyzy ~¤ ª}z ©zx¥¤y yz©~|¤ ¦}v©zC i}~© 

~£¦¢~xvª~¥¤ ~© ~£¦¥©zy w¯ ª}z x¨¥©©B©zxª~¥¤v¢ yvªv x¥¢¢zxª~¥¤ £zª}¥yA £zv¤~¤| yvªv ­v© x¥¢¢zxªzy vª ¥¤z 

¦¥~¤ª ~¤ ª~£zC ¤̂ªz¨¬~z­zz© ª}«© ¦¨¥¬~yzy ©«||z©ª~¥¤© {¥¨ ª}z ¤z­ £¥yz¢A v© ­z¢¢ v© ~¤¦«ª {¥¨ ª}z =¥¢y> 

£¥yz¢Ċ© ~¤ªz¨vxª~¥¤ ­~ª} ª}z x}¥©z¤ «©zBxv©zC i}z¨z{¥¨zA {¥¨ ©¥£z {vxª¥¨© ¤¥ ~¤¦«ª ¥¨ ¢~£~ªzy ~¤¦«ª }v© 

wzz¤ ¦¨¥¬~yzy w¯ ~¤ªz¨¬~z­zz©C  

 

[«¨ª}z¨£¥¨zA ¢¥¥¡~¤| vª ª}z ¤«£wz¨ ¥{ §«¥ªz© ª}vª }v¬z wzz¤ x¥y~{~zy ¦z¨ ¬v¨~vw¢zA ~ª ~© ¥w©z¨¬zy 

ª}vª ~¤ªz¨¬~z­zz© ¦¨¥¬~yzy ¬v¨¯~¤| v£¥«¤ª© ¥{ ~¤¦«ª ¦z¨ ¬v¨~vw¢zC [¥¨ z®v£¦¢zP ­}z¨zv© {¥¨ ª}z ¤zzyzy 

~¤~ª~v¢ ~¤¬z©ª£z¤ª ¥{ ¦¨zy~xª~¬z £v~¤ªz¤v¤xz ~¤ ~¤y«©ª¨¯ ICE ¥¤¢¯ ª­¥ §«¥ªz© }v¬z wzz¤ z®ª¨vxªzyA {¥¨ ª}z 

£vª«¨~ª¯ ¥{ ª}z ^¥i v¦¦¢~xvª~¥¤ ª}~¨ªzz¤ §«¥ªz© }v¬z wzz¤ ~yz¤ª~{~zyC i}z©z x¥¤ªz®ª«v¢ ¬v¨~vw¢z© w¥ª} 

z®¦¢v~¤ ª}z |z¤z¨~x {vxª¥¨ ={~¤v¤x~v¢> ¨~©¡ v¤y }v¬z w¥ª} wzz¤ ~¤x¢«yzy ©~¤xz ª}z {~¨©ª yz©~|¤ ¦}v©zC hª~¢¢A 

¢v¨|z yz¬~vª~¥¤ z®~©ª© ~¤ ª}z v£¥«¤ª ¥{ ~¤¦«ª ~¤ªz¨¬~z­zz© ¦¨¥¬~yzyC i}~© x¥«¢y wz ª}z ¨z©«¢ª ¥{ ª­¥ ª}~¤|©C 

[~¨©ªA ~¤ªz¨¬~z­© ­z¨z x¥¤y«xªzy ~¤ ª}z ¢~£~ªzy ª~£z ©¦v¤ ¥{ FCJ }¥«¨© ­~ª} ª}z £v~¤ {¥x«© ¥{ ¨z{~¤~¤| ª}z 

ª¥¥¢ v¤y ©zx¥¤yv¨¯ {¥x«© ¥¤ yz£¥¤©ª¨vª~¤| ª}z ª¥¥¢ ¥¤ ¦¨zy~xª~¬z £v~¤ªz¤v¤xzC V© v ¨z©«¢ªA ~¤ ©¥£z 

~¤ªz¨¬~z­©A v ¢~£~ªzy v£¥«¤ª ¥{ ª~£z ­v© v¬v~¢vw¢z {¥¨ y~©x«©©~¥¤ ¥{ ª}z ª¥¥¢Ċ© ~¤ªz¨vxª~¥¤ ­~ª} ¦¨zy~xª~¬z 

£v~¤ªz¤v¤xzC i}~© yzx¨zv©zy ª}z ¢z¬z¢ ¥{ yzªv~¢ ~¤ ­}~x} ©¥£z ¬v¨~vw¢z© v¨z yz£¥¤©ª¨vªzyC hzx¥¤yA ª}z 

¬v¨~vª~¥¤ v£¥¤| ª}z v£¥«¤ª ¥{ ~¤¦«ª ~¤ªz¨¬~z­zz© ¦¨¥¬~yzy {¥¨ ª}z ª¥¥¢Ċ© ¬v¨~vw¢z© x¥«¢y wz ª}z ¨z©«¢ª ¥{ 

v ¢vx¡ ¥{ «¤yz¨©ªv¤y~¤| vw¥«ª ª}z ¬v¨~vw¢zC ^¤ªz¨¬~z­zz© £v¯ {zz¢ £¥¨z x¥£{¥¨ªvw¢z ¦¨¥¬~y~¤| 

z®¦¢v¤vª~¥¤© vw¥«ª ¬v¨~vw¢z© {¥¨ ­}~x} ª}z¯ }v¬z v ©«w©ªv¤ª~v¢ «¤yz¨©ªv¤y~¤|C i}~© x¥«¢y wz ª}z ̈z©«¢ª ¥{ 

ª­¥ ª}~¤|©P {~¨©ªA ª}z ¢vx¡ ¥{ x¢v¨~ª¯ ~¤ ª}z z®¦¢v¤vª~¥¤ vw¥«ª ª}z ¬v¨~vw¢z {¥¨ ­}~x} ~¤ªz¨¬~z­zz© £v¯ {zz¢ 

}z©~ªv¤ª ª¥ ©zz¡ x¢v¨~{~xvª~¥¤ =hz¡v¨v¤ v¤y W¥«|~z GEFE>C hzx¥¤yA ~¤ªz¨¬~z­zz© £v¯ }v¬z ª}z ªz¤yz¤x¯ ª¥ 

v¤©­z¨ ª¥¦~x© {¥¨ ­}~x} ª}z¯ x¥¤ªv~¤ ©«w©ªv¤ª~v¢ wvx¡|¨¥«¤y ¡¤¥­¢zy|zA £zv¤~¤| ª}z¯ ¤z|¢zxª v¤©­z¨~¤| 

¬v¨~vw¢z© {¥¨ ­}~x} ª}z¯ v¨z ¤¥ª x¥£¦¢zªz¢¯ ©«¨z vw¥«ª ª}z ~¤ªz¨vxª~¥¤ ­~ª} ª}z ^¥i v¦¦¢~xvª~¥¤C  

 

i}z ¬v¨¯~¤| yz|¨zz ¥{ z¢vw¥¨vª~¥¤ v£¥¤| ¬v¨~vw¢z© }v© ~£¦¢~xvª~¥¤© {¥¨ yz£¥¤©ª¨vª~¥¤ ¥{ ª}z ª¥¥¢A 

wzxv«©z zvx} {vxª¥¨ ©}¥«¢y wz x¥¤©~yz¨zy y«¨~¤| yz£¥¤©ª¨vª~¥¤C ^¤ ¥¨yz¨ ª¥ {¥¨£«¢vªz v £¥¨z 

x¥£¦¨z}z¤©~¬z yz£¥¤©ª¨vª~¥¤ ¥{ ª}z ª¥¥¢A ¢~ªz¨vª«¨z ­v© x¥¤©«¢ªzyC W¥ª} ©x~z¤ª~{~x v¤y |¨z̄  ¢~ªz¨vª«¨z =zC|C 

ª¨z¤y v¤v¢¯©~©A £v¨¡zª ¨z¦¥¨ª©A zªxC> ­z¨z «©zy ~¤ ¥¨yz¨ ª¥ ©«¦¦¢z£z¤ª ª}z ~¤ªz¨¬~z­ yvªvC [¥¨ ©¥£z 

¬v¨~vw¢z©A ~¤{¥¨£vª~¥¤ ­v© ¤¥ª v¬v~¢vw¢z =~CzC yvªv }v© ¤¥ª wzz¤ |vª}z¨zy ª}¨¥«|} ~¤ªz¨¬~z­© v¤y ­v© 

v¬v~¢vw¢z ¥¤ ª}z ^¤ªz¨¤zª>C i}z¨z{¥¨zA ª}z©z ¬v¨~vw¢z© ­z¨z ¢z{ª w¢v¤¡C lz x¥¤x¢«yz ª}vª v {«¢¢ 
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yz£¥¤©ª¨vª~¥¤ ­v© ¤¥ª ¦¥©©~w¢zC ]¥­z¬z¨A ª}z {¨v£z­¥¨¡ ­v© ©«{{~x~z¤ª¢¯ yz£¥¤©ª¨vªzy ~¤ ¥¨yz¨ ª¥ y~©¦¢v¯ 

}¥­ ~ª ©}¥«¢y wz v¦¦¢~zy v¤y }¥­ ~ª £zzª© yz yz©~|¤ ¥w zxª~¬z©C ]z¤xzA ª}z yz£¥¤©ª¨vª~¥¤ ~© ©vª~©{vxª¥¨¯ 

{¥¨ ª}~© ª}z©~© ¨z©zv¨x}C  

 

^¤ ¥¨yz¨ ª¥ ¨z©¥¢¬z ª}z £v~¤ ~£¦¢~xvª~¥¤© ¥{ ª}z yz£¥¤©ª¨vª~¥¤ ¦¨¥xz©© v© z®zx«ªzy ~¤ ª}~© ¨z©zv¨x}A 

~ª ~© vy¬~©vw¢z ª¥ y¥ v¤¥ª}z¨ ~ªz¨vª~¥¤ ¥{ ª}z yz£¥¤©ª¨vª~¥¤ ¦}v©zC i}~© ©}¥«¢y wz y¥¤z wv©zy ¥¤ ª}z ¤z­ 

ª¥¥¢A ~¤x¢«y~¤| ¬v¨~vw¢z© ª}vª ­z¨z ~yz¤ª~{~zy ~¤ ª}z ©zx¥¤y yz©~|¤ ¦}v©z v© ­z¢¢C i}~© ¤z­ ~ªz¨vª~¥¤ ¥{ ª}z 

yz£¥¤©ª¨vª~¥¤ ¦}v©z ©}¥«¢y wz z®zx«ªzy w¯ £zv¤© ¥{ ~¤ªz¨¬~z­© ª}vª }v¬z ª}z ©¥¢z ¥w zxª~¬z ª¥ |vª}z¨ 

~¤{¥¨£vª~¥¤ {¥¨ ª}z yz£¥¤©ª¨vª~¥¤C V ©ª¨«xª«¨zy ¦¨¥xz©© ©}¥«¢y wz z®zx«ªzy ~¤ ¥¨yz¨ ª¥ z¤©«¨z ª}vª 

~¤ªz¨¬~z­zz© ¦¨¥¬~yz ~¤{¥¨£vª~¥¤ {¥¨ zvx} ¥{ ª}z IJ ~¤¦«ª ¬v¨~vw¢z© =~{ ª}z¯ y¥ ¤¥ª {zz¢ x¥£{¥¨ªvw¢z 

v¤©­z¨~¤| ª}~© ©}¥«¢y wz ¤¥ªzy y¥­¤ v© ­z¢¢>C i}~© xv¤ ª}z¤ wz «©zy ~¤ ¥¨yz¨ ª¥ {«¢¢¯ yz£¥¤©ª¨vªz ª}z xv©z 

v¤y ~¤ ¥¨yz¨ ª¥ v¤v¢¯°z ­}¯ ª}z¨z v¨z ~¤x¥¤©~©ªz¤x~z© ¥{ ~¤ªz¨¬~z­zz©Ċ ~¤¦«ª v£¥¤| ª}z ¬v¨~vw¢z©C 

9.3  Limitations  
Wzxv«©z ¥{ xz¨ªv~¤ x}¥~xz© ~¤ ª}z ¨z©zv¨x} ¦¨¥xz©©A v x¥«¦¢z ¥{ ¢~£~ªvª~¥¤© v¨~©zC i}~© ©zxª~¥¤ 

z¬v¢«vªz© «¦¥¤ ª}z £v~¤ ¢~£~ªvª~¥¤© ª}vª {¥¢¢¥­ {¨¥£ ª}z©z ¨z©zv¨x} x}¥~xz©C  

 

i}¨zz ¢~£~ªvª~¥¤© ¨z©«¢ª {¨¥£ ª}z x¨¥©©B©zxª~¥¤v¢ yvªv x¥¢¢zxª~¥¤ £zª}¥y ¥{ ª}~© ª}z©~©C  ̂¤ ¥¤z ¨¥«¤y 

¥{ ~¤ªz¨¬~z­© yvªv ­v© x¥¢¢zxªzy ~¤ ¥¨yz¨ ª¥P ¬v¢~yvªz ª}z x¥¤ªz®ª«v¢ ¬v¨~vw¢z©A vyy ¤z­ x¥¤ªz®ª«v¢ 

¬v¨~vw¢z©A ¨v¤¡ |z¤z¨~x ¬v¨~vw¢z© ¥¤ ª}z~¨ ¨z¢vª~¬z ~£¦¥¨ªv¤xzA v¤y yz£¥¤©ª¨vªz ª}z ª¥¥¢ ¥¤ v xv©zC l~ª}~¤ 

ª}z ª~£z v¤y ¨z©¥«¨xz x¥¤©ª¨v~¤ª© ¥{ ª}~© ©ª«y¯A x¨¥©©B©zxª~¥¤v¢ yvªv x¥¢¢zxª~¥¤ ­v© ª}z ¥¤¢¯ ¥¦ª~¥¤ ª}vª 

v¢¢¥­zy {¥¨ v ©«w©ªv¤ª~v¢ ¤«£wz¨ ¥{ ¨z©¦¥¤yz¤ª© ª¥ ¦¨¥¬~yz ~¤¦«ª {¥¨ zvx} ¥{ ª}z©z ¦v¨ª©C i}z {~¨©ª ¥{ 

¢~£~ªvª~¥¤ ~© ª}vª ¬v¨~vw¢z© ª}vª ­z¨z ~yz¤ª~{~zy ~¤ ª}z ©zx¥¤y yz©~|¤ ~ªz¨vª~¥¤ =wv©zy ¥¤ ~¤¦«ª ¥{ ª}z 

~¤ªz¨¬~z­©>A x¥«¢y ¤¥ª wz ¬v¢~yvªzyC i}z ~£¦¢~xvª~¥¤© ª}vª {¥¢¢¥­ {¨¥£ ª}~© ­z¨z £~¤~£~°zy w¯ ©¥¢z¢¯ vyy~¤| 

¬v¨~vw¢z© ª¥ ª}z ª¥¥¢ ~{ ª}z¯ £zª ©¦zx~{~x x¨~ªz¨~vC b¥¨z ©¦zx~{~xv¢¢¯A ¬v¨~vw¢z© ­z¨z ¥¤¢¯ ~¤x¢«yzy ~{P v 

©«w©ªv¤ª~v¢ ¤«£wz¨ ¥{ ~¤ªz¨¬~z­zz© ©«¦¦¥¨ªzy ª}z ©«||z©ª~¥¤A ª}z zv¨¢~z¨ {¥«¤y ¢~ªz¨vª«¨z ©«¦¦¥¨ªzy ª}z~¨ 

¨z¢z¬v¤xzA ¥¨ ª}z¯ x¥«¢y wz yzy«xª~¬z¢¯ yzy«xzy {¨¥£ ­}vª ­v© zv¨¢~z¨ {¥«¤yC l}z¨zv© ª}z©z ©z¢zxª~¥¤ 

x¨~ªz¨~v £~¤~£~°z ª}z ¦¥©©~w~¢~ª¯ ¥{ ~¤x¢«y~¤| ~¨¨z¢z¬v¤ª ¬v¨~vw¢z©A ª}z¯ }v¬z ¤¥ª wzz¤ z£¦~¨~xv¢¢¯ ¬v¢~yvªzyC  

 

V¤¥ª}z¨ ¢~£~ªvª~¥¤ ̈ z©«¢ª~¤| {¨¥£ ª}z x¨¥©©B©zxª~¥¤v¢ yvªv x¥¢¢zxª~¥¤ £zª}¥y ~© v ¦¥ªz¤ª~v¢ 

~¤vyz§«vx¯ ¥{ ª}z ¨z¢vª~¬z ­z~|}ª© ª}vª }v¬z wzz¤ vªªvx}zy ª¥ ª}z ¤~¤z |z¤z¨~x ¬v¨~vw¢z©C l}z¨zv© ª}z 

¤~¤z ¬v¨~vw¢z© }v¬z wzz¤ ªz©ªzy ¥¤ ª}z~¨ x¥£¦¨z}z¤©~¬z¤z©© =~CzC v¢¢ ~¤ªz¨¬~z­zz© ~¤y~xvªzy ª}z©z ¤~¤z 

¬v¨~vw¢z© ©«{{~x~z¤ª¢¯ z®¦¢v~¤ ª}z ¦¥ªz¤ª~v¢ ¥{ zy|z x¥£¦«ª~¤| {¥¨ v¤ ^¥i v¦¦¢~xvª~¥¤>A ©¥£z ¥{ ª}z~¨ 

yz{~¤~ª~¥¤© }v¬z wzz¤ ¨z{~¤zyC V¢©¥ ª}z x¥¤ªz®ª«v¢ ¬v¨~vw¢z© ª}vª z®¦¢v~¤ ª}z©z |z¤z¨~x ¬v¨~vw¢z© }v¬z wzz¤ 

vy «©ªzyC i}~© ~£¦¢~z© ª}vª ª}z z®vxª ­z~|}ª© ª}vª ­z¨z yzy«xzy w¯ £zv¤© ¥{ ª}z Wz©ªBl¥¨©ªBbzª}¥y 

xv¤¤¥ª wz |«v¨v¤ªzzyC ]¥­z¬z¨A v© ª}z |z¤z¨v¢ ¨zv©¥¤~¤| wz}~¤y ª}z |z¤z¨~x ¬v¨~vw¢z© ©ª~¢¢ v¦¦¢~z©A ­z 

wz¢~z¬z ª}vª ª}z©z ­z~|}ª© ©ª~¢¢ ¦¨¥¬~yz v ©«{{~x~z¤ª¢¯ ¬v¢~y ~¤y~xvª~¥¤ vw¥«ª ̈ z¢vª~¬z ¨v¤¡~¤|C ^¤ ¥¨yz¨ ª¥ 

{~¢ªz¨ {¥¨ ¦¥ªz¤ª~v¢ ~¤vxx«¨vx¯ ¥{ ª}z ¨z¢vª~¬z ­z~|}ª©A ¬v¨~vw¢z© xv¤ wz |¨¥«¦zy ~¤ª¥ ª}¨zz |¨¥«¦©C i}z 

¦z¨xz~¬zy ¬v¢«z ¥{ ª}z ~¤{¨v©ª¨«xª«¨z v¤y ª}z x«©ª¥£z¨ wv©zD¨z¬z¤«z ©¥«¨xz v¨z xvªz|¥¨~°zy ~¤ ª}z |¨¥«¦ 

¥{ }~|} ~£¦¥¨ªv¤xzC i}z ={~¤v¤x~v¢> ¨~©¡A ^¥i v¦¦¢~xvª~¥¤Ċ© zx¥©¯©ªz£ =}zv¢ª}>A ªzx}¤~xv¢ {zv©~w~¢~ª¯A v¤y 

¥¨|v¤~°vª~¥¤v¢ {zv©~w~¢~ª¯A v¨z ¥{ £¥yz¨vªz ~£¦¥¨ªv¤xzC av©ª¢¯A ª}z ©­~ªx}~¤| x¥©ªA ¨z¢vª~¬z ~¤{¨v©ª¨«xª«¨z 

x¥©ªA v¤y {~¤v¤x~v¢ {zv©~w~¢~ª¯A v¨z ¥{ ¢¥­ ~£¦¥¨ªv¤xzC  

 

i}z ª}~¨y ¢~£~ªvª~¥¤ ª}vª ¨z©«¢ª© {¨¥£ ª}z x¨¥©©B©zxª~¥¤v¢ yvªv x¥¢¢zxª~¥¤ £zª}¥y «¤{¥¢y© ~¤ ª}z 

yz£¥¤©ª¨vª~¥¤ ¦}v©z ¥{ ª}~© ¨z©zv¨x}C ^¤ªz¨¬~z­zz© ­z¨z v©¡zy ª¥ ¦¨¥¬~yz ~¤¦«ª vw¥«ª ª}z x¥¤ªz®ª«v¢~°zy 

¬v¨~vw¢z© ¥{ ª}z ª¥¥¢ ª}vª ­v© yz©~|¤zy ~¤ ª}z {~¨©ª ~ªz¨vª~¥¤C i}~© ~£¦¢~z© ª}vª ¤z­¢¯ ~yz¤ª~{~zy ¬v¨~vw¢z© 

=~yz¤ª~{~zy ~¤ ª}z ©zx¥¤y yz©~|¤ ~ªz¨vª~¥¤> ­z¨z ¤¥ª ~¤x¢«yzy ~¤ ª}z ~¤ªz¨¬~z­ ¦¨¥ª¥x¥¢C [¥¨ ª}z©z ¬v¨~vw¢z©A 

yvªv x¥«¢y ª}«© ¤¥ª wz |vª}z¨zy y«¨~¤| ª}z ~¤ªz¨¬~z­©C i}z ~£¦¢~xvª~¥¤ ª}vª ¨z©«¢ª© {¨¥£ ª}~© ~© ¦v¨ª~v¢¢¯ 

£~ª~|vªzy w¯ ©«¦¦¢z£z¤ª~¤| ~¤ªz¨¬~z­ yvªv ­~ª} ~¤{¥¨£vª~¥¤ {¨¥£ ¢~ªz¨vª«¨zC ]¥­z¬z¨A v© ª}z v¦¦¢~xvª~¥¤ 

¥{ zy|z x¥£¦«ª~¤| ~¤ ¦¨zy~xª~¬z £v~¤ªz¤v¤xz {¥¨ ~¤y«©ª¨¯ ICEC x¥¤©ª~ª«ªz© v ¤¥¬z¢ ¦¨¥w¢z£A ¢~£~ªzy yvªv 

­v© v¬v~¢vw¢zC [¥¨ ©¥£z ¦v¨ª© |¨z̄  ¢~ªz¨vª«¨z ­v© «©zy v¤y {¥¨ ¥ª}z¨ ¦v¨ª© ¤¥ ~¤{¥¨£vª~¥¤ x¥«¢y wz 

|vª}z¨zy vª v¢¢C V¢©¥ ª}z v£¥«¤ª ¥{ §«¥ªz© ª}vª ~¤ªz¨¬~z­zz© {¥¨£«¢vªzy {¥¨ ª}z ¬v¨~vw¢z© ª}vª ­z¨z 

~¤x¢«yzy ©~¤xz ª}z {~¨©ª yz©~|¤ ¦}v©zA ¬v¨~zy ©~|¤~{~xv¤ª¢¯C i}~© x¥«¢y z~ª}z¨ ¨z©«¢ª {¨¥£ ª~£z x¥¤©ª¨v~¤ª© ¥{ 
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ª}z ~¤ªz¨¬~z­A ¥¨ {¨¥£ «¤x¢v¨~ª~z© vw¥«ª xz¨ªv~¤ ¬v¨~vw¢z©C [¥¢¢¥­~¤| {¨¥£ ª}z©z ª­¥ ¥w©z¨¬vª~¥¤©A ­z 

x¥¤x¢«yz ª}vª {«¢¢ yz£¥¤©ª¨vª~¥¤ }v© ¤¥ª wzz¤ y¥¤zC V© v ¨z©«¢ªA ª}z ¨zx¥££z¤yvª~¥¤ vw¥«ª ª}z ¦¥ªz¤ª~v¢ 

¥{ zy|z x¥£¦«ª~¤| {¥¨ ¦¨zy~xª~¬z £v~¤ªz¤v¤xz ~¤ ~¤y«©ª¨¯ ICE x¥«¢y x¥¤ªv~¤ v¤ z¨¨¥¨ £v¨|~¤C ^¤ªz¨¬~z­zz© 

}v¬z }¥­z¬z¨ wzz¤ v©¡zy vw¥«ª £v~¤ ¦¨¥w¢z£© ª}vª v¨~©z {¥¨ ¦¨zy~xª~¬z £v~¤ªz¤v¤xz ­~ª} ¨z©¦zxª ª¥ ª}z 

¤~¤z ¬v¨~vw¢z©C i}z¨z{¥¨zA ­z wz¢~z¬z ª}vª ª}z £¥©ª ¦¨¥£~¤z¤ª ¬v¨~vw¢z© ª}vª ~¤{¢«z¤xz zy|z x¥£¦«ª~¤|Ċ© 

¦¥ªz¤ª~v¢ {¥¨ ª}~© ¨z©¦zxª~¬z {~z¢y }v¬z wzz¤ ~yz¤ª~{~zy ~¤ ª}z yz£¥¤©ª¨vª~¥¤C ̂ ª ~© x¥¤x¢«yzy ª}vª ª}z 

yz£¥¤©ª¨vª~¥¤Ċ© ¥«ª¦«ª ~© ©ª~¢¢ ©«{{~x~z¤ª¢¯ ¬v¢~y ~¤ ¥¨yz¨ ª¥ {¥¨£«¢vªz v¤ vxx«¨vªz x¥¤x¢«©~¥¤ vw¥«ª ª}z 

¦¥ªz¤ª~v¢ ¥{ zy|z x¥£¦«ª~¤| {¥¨ ¦¨zy~xª~¬z £v~¤ªz¤v¤xz ~¤ ~¤y«©ª¨¯ ICEC  

 

 V¤¥ª}z¨ ¢~£~ªvª~¥¤ ¨z©«¢ª© {¨¥£ ª}~© ª}z©~©Ċ v£w~ª~¥«© v~£ ª¥ x¥¬z¨ v w¨¥vy {~z¢y ¥{ ¢~ªz¨vª«¨z ~¤ ª}z 

¤¥¬z¢ ¨z©zv¨x} {~z¢y ¥{ zy|z x¥£¦«ª~¤|C l~ª} ª}z ¨z©zv¨x}z¨Ċ© ¢~£~ªzy z®¦z¨~z¤xz ~¤ vxvyz£~vA v¤ 

«¤yz¨©ªv¤y~¤| vw¥«ª ª}z ¨z¢z¬v¤ª x¥¤xz¦ª© }vy ª¥ wz w«~¢ª {¨¥£ ©x¨vªx}C i}~© £zv¤© ª}vªA wzxv«©z ¥{ ª~£z 

v¤y ¨z©¥«¨xz x¥¤©ª¨v~¤ª©A ª}~© ¨z©zv¨x} x¥¤©ª~ª«ªz© v }~|}B¢z¬z¢ v¤v¢¯©~© ¥{ ª}z ¨z¢z¬v¤ª ¢~ªz¨vª«¨zC ]z¤xzA 

{¥¨ ©¥£z x¥¤xz¦ª©A v £¥¨z ~¤Byz¦ª} v¤v¢¯©~© £~|}ª ¨z¬zv¢ ¤z­ ~¤©~|}ª©C i}~© z®¦¢~x~ª x}¥~xz ~© v¢~|¤zy ­~ª} 

ª}z }~|}B¢z¬z¢ ©ª¨vªz|~x v¤v¢¯©~© ª}vª ~© ¨z§«~¨zy ~¤ ¥¨yz¨ ª¥ v©©z©© w«©~¤z©© ¦¥ªz¤ª~v¢C V¢©¥A ~ª xv¤ wz 

z®¦zxªzy ª}vª ª}z £¥©ª ¦¨¥£~¤z¤ª v©¦zxª© }v¬z wzz¤ ~¤x¢«yzy =~CzC ª}z ª¥¥¢ }v© wzz¤ ¬v¢~yvªzy w¯ FF {~z¢y 

z®¦z¨ª©>C ^ª xv¤ }¥­z¬z¨ ¤¥ª wz |«v¨v¤ªzzy ª}vª ª}z ª¥¥¢ ~¤x¢«yz© v x¥£¦¨z}z¤©~¬z ©zª ¥{ {vxª¥¨©C 

X¥£¦¨z}z¤©~¬z¤z©© ­v© ¤¥ª ª}z v~£ ¥{ ª}~© ª}z©~©A ¤¥¨ ¨z§«~¨zy ª¥ ¦¨¥¬~yz v¤ v£¦¢z ~¤y~xvª~¥¤ vw¥«ª ª}z 

¦¥ªz¤ª~v¢ ¥{ zy|z x¥£¦«ª~¤| {¥¨ v¤ ^¥i v¦¦¢~xvª~¥¤ y¥£v~¤C ^¤©ªzvyA yz¨~¬~¤| ª}z £¥©ª ~£¦¥¨ªv¤ª ©zª ¥{ 

¬v¨~vw¢z© ~© ©«{{~x~z¤ªC   

 

i}z x¥¤xz¦ª ¥{ zy|z x¥£¦«ª~¤| ~© ~¤ªz¨­¥¬z¤ ­~ª} ª}z x¥¤xz¦ª© ¥{ w¢¥x¡x}v~¤A V¨ª~{~x~v¢ ^¤ªz¢¢~|z¤xz 

=V^> v¤y J\C [~¨©ª ¥{ v¢¢A J\ v¤y zy|z x¥£¦«ª~¤| £v¯ x¥£¦¢z£z¤ª zvx} ¥ª}z¨ v¤y ª}z¨zw¯ ¦¨¥¬~yz v 

¨z~¤{¥¨x~¤| z{{zxª =iv¢zw zª v¢C GEFL>C hzx¥¤yA V^ £v¯ |¨v¤ª xv¦vw~¢~ª~z© ª¥ ~¤y~¬~y«v¢ zy|z ¤¥yz© zC|C ~¤ 

ªz¨£© ¥{ z¤}v¤xzy x¥££«¤~xvª~¥¤ ©x}zy«¢z© =a~ zª v¢C GEFL>C d¤ ª}z ¥ª}z¨ }v¤yA V^ =¦¨z> ¦¨¥xz©©~¤| £v¯ 

wzx¥£z ¥¤z ¥{ zy|z x¥£¦«ª~¤|Ċ© £v ¥¨ x«©ª¥£z¨©C i}~¨yA w¢¥x¡x}v~¤ ©¥¢«ª~¥¤© £v¯ wz «©zy ª¥ ¥¨x}z©ª¨vªz 

zy|z x¥£¦«ª~¤|Ċ© }~z¨v¨x}~xv¢B v¤y y~©ª¨~w«ªzy x¥¤ª¨¥¢ ©¯©ªz£© =hªv¤x~« GEFL>C ]¥­z¬z¨A wzxv«©z ¥{ ª~£z 

v¤y ¨z©¥«¨xz x¥¤©ª¨v~¤ª©A ª}z x}¥~xz ­v© £vyz ª¥ z®x¢«yz ª}z©z x¥¤xz¦ª© {̈ ¥£ ª}z ¨z©zv¨x} ©x¥¦zC lz 

wz¢~z¬z ª}vª ª}z ª¥¦~x© ¥{ J\A W¢¥x¡x}v~¤A v¤y V^A ¨z§«~¨z ©z¦v¨vªz vªªz¤ª~¥¤C i}~© ¨z©zv¨x} ­v© ª}z {~¨©ª 

©ªz¦ ª¥­v¨y© v wzªªz¨ «¤yz¨©ªv¤y~¤| ¥{ w«©~¤z©© £¥yz¢© wz}~¤y zy|z x¥£¦«ª~¤|C i}z¨z{¥¨zA ª}z z®¦¢~x~ª 

x}¥~xz ª¥ z®x¢«yz ª}z©z x¥¤xz¦ª© ­v© ¨z§«~¨zy ~¤ ¥¨yz¨ ª¥ yz{~¤z v {zv©~w¢z ©x¥¦zC   

 

av©ª¢¯A ª}z ¦¨~x~¤| £zx}v¤~©£ ª}vª £v¯ wz «©zy ª¥ y~¬~yz ª}z x«©ª¥£z¨ ©«¨¦¢«© v¤y ¦¨¥¬~yz¨ ©«¨¦¢«© 

}v© ¤¥ª wzz¤ ©ª«y~zy ~¤ yzªv~¢C l}z¨zv© ~ª wzxv£z v¦¦v¨z¤ª ª}vª ~{ ª}z x«©ª¥£z¨ ¬v¢«z ~© ~¤x¨zv©zyA v 

}~|}z¨ ¦¨~xz £v¯ wz v©¡zy ~¤ ¥¨yz¨ ª¥ ~¤x¨zv©z ª}z ¦¨¥¬~yz¨ ¬v¢«zC i}z z®vxª £zx}v¤~©£ w¯ ­}~x} ª}~© 

z{{zxª xv¤ wz z®¦¢v~¤zy }v© ¤¥ª wzz¤ ©ª«y~zyC i}~© £zv¤© ª}vª ­z y¥ ¤¥ª ¡¤¥­ }¥­ x«©ª¥£z¨ ¬v¢«z v{{zxª© 

¦¨~xzC i}~© ª¥¦~x }v© wzz¤ ¢z{ª ¥«ª ¥{ ©x¥¦z wzxv«©z ~ª ~© v¤ ~¤y~¨zxª z{{zxª ¥{ x«©ª¥£z¨ ¬v¢«zA ­}~x} }v© 

wzz¤ z®ªz¤©~¬z¢¯ yz©x¨~wzy ~¤ ª}~© ©ª«y¯C i}z¨z{¥¨zA ­z wz¢~z¬z ª}vª ~ª ~© ¤¥ª x¨«x~v¢ ª¥ «¤yz¨©ªv¤y ª}z 

¦¨~x~¤| £zx}v¤~©£ ~¤ ¥¨yz¨ ª¥ y¥ v }~|}B¢z¬z¢ z¬v¢«vª~¥¤ ¥{ ª}z w«©~¤z©© ¦¥ªz¤ª~v¢ ¥{ zy|z x¥£¦«ª~¤|C  
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9.4  Conclusion  
^¤ ª}z ¦¨z¬~¥«© ©zxª~¥¤A v¨|«£z¤ª© ­z¨z ¦¨¥¬~yzy {¥¨ }¥­ ª}z yz©~|¤zy ª¥¥¢ £zzª© ª}z yz©~|¤ 

¥w zxª~¬z© v© y¨v{ªzy ~¤ X}v¦ªz¨ IC [¨¥£ ª}vªA ~ª ~© x¥¤x¢«yzy ª}vª ª}z yz©~|¤zy ª¥¥¢ £zzª© v¢¢ ©z¬z¤ yz©~|¤ 

¥w zxª~¬z©C c¥­A ©«w §«z©ª~¥¤ ª}¨zzP i¥ ­}vª z®ªz¤ª y¥z© ª}z yz©~|¤zy ª¥¥¢ {vx~¢~ªvªz ~¤{¥¨£zy yzx~©~¥¤ 

£v¡~¤| {¥¨ ©z¢zxª~¤| ^¥i v¦¦¢~xvª~¥¤© ~¤ ­}~x} zy|z x¥£¦«ª~¤| yz¢~¬z¨© v ¬~vw¢z v¤y {zv©~w¢z w«©~¤z©© xv©zT 

xv¤ wz v¤©­z¨zyC i}~© ©«wB§«z©ª~¥¤ ~© v¤©­z¨zy w¯ ~¤y~xvª~¤| }¥­ ª}z ª¥¥¢Ċ© ©z¬z¤ ©¥¢«ª~¥¤© £zzª ª}z 

yz©~|¤ ¥w zxª~¬z© v¤y ª}z¨zw¯ {vx~¢~ªvªz ~¤{¥¨£zy yzx~©~¥¤ £v¡~¤|C  

 

S1. i}z ª¥¥¢ ¦¨¥¬~yz© v ©zª ¥{ IJ x¥¤ªz®ª«v¢ ~¤¦«ª ¬v¨~vw¢z© ª}vª z®¦¢v~¤ N |z¤z¨~x ¬v¨~vw¢z©C i}z©z 

¬v¨~vw¢z© z¤}v¤xz ¥«¨ «¤yz¨©ªv¤y~¤| vw¥«ª w«©~¤z©© £¥yz¢© {¥¨ zy|z x¥£¦«ª~¤|C i}~© {vx~¢~ªvªz© 

~¤{¥¨£zy yzx~©~¥¤ £v¡~¤|A v© ~ª ¦¨¥¬~yz© v x¥¤x¨zªz ¢~©ª ¥{ ¬v¨~vw¢z© ª}vª ©}¥«¢y wz v¤v¢¯°zyC 

S2. l}z¨zv© ª}z ¥«ª¦«ª ¥{ ª}z ª¥¥¢ y¥z© ¤¥ª ¦¨¥¬~yz v y~x}¥ª¥£¥«© v¤©­z¨A ~ªĊ© ¥«ª¦«ª ~© v {¥¨£«¢vªzy 

~¤y~xvª~¥¤ vw¥«ª w«©~¤z©© ¦¥ªz¤ª~v¢ ¥{ zy|z x¥£¦«ª~¤| ­~ª} ¨z©¦zxª ª¥ ª}z ^¥i v¦¦¢~xvª~¥¤C i}~© 

|«~yz© ~¤{¥¨£zy yzx~©~¥¤ £v¡~¤|A v© ª}z §«v¢~ªvª~¬z v¤©­z¨ ~© ©«{{~x~z¤ª¢¯ z¢vw¥¨vªz ~¤ ¥¨yz¨ ª¥ 

yzx~yz ­}zª}z¨ ª¥ z¤ªz¨ v¤ ^¥i v¦¦¢~xvª~¥¤ v¨zv ¥¨ ¤¥ªC   

S3. ^¤ ¥¨yz¨ ª¥ £~¤~£~°z ©«w zxª~¬~ª¯ w~v© ¨z©«¢ª~¤| {¨¥£ ª}z §«v¢~ªvª~¬z ~¤¦«ª ¥{ ª}z ª¥¥¢A w¥ª} v 

x«©ª¥£z¨Bxz¤ª¨~x v¤y ¦¨¥¬~yz¨Bxz¤ª¨~x ¬~z­ ~© ¨z§«~¨zy ~¤ ¥¨yz¨ ª¥ vyz§«vªz¢¯ v¦¦¢¯ ª}z ª¥¥¢C 

]z¤xzA ª}z ª¥¥¢ ~© ªv¨|zªzy vª zy|z ¦¨¥¬~yz¨© v¤y ^¥i ¦¨¥¬~yz¨© v© ª}z¯ ©}¥«¢y x¥¢¢vw¥¨vª~¬z¢¯ 

v¦¦¢¯ ª}z ª¥¥¢ ~¤ ¥¨yz¨ ª¥ |zª ¥¦ª~£v¢ ¨z©«¢ª©C  

S4. i}z §«v¢~ªvª~¬z v©©z©©£z¤ª ª}vª ~© ¨z§«~¨zy {¥¨ ª}z ª¥¥¢Ċ© FEB©ªz¦ ~£¦¢z£z¤ªvª~¥¤A }v© v© ¨z©«¢ª 

ª}vª ª}z x¥¤x¢«©~¥¤ ­}~x} {¥¢¢¥­© =~¤ ª}z FEª} ©ªz¦>A ̈z¦¨z©z¤ª© v ¢¥|~xv¢ v¨|«£z¤ªvª~¥¤ yz©x¨~w~¤| 

}¥­ ª}z |z¤z¨~x ¬v¨~vw¢z© ~£¦vxª ª}z w«©~¤z©© £¥yz¢ ¦¥ªz¤ª~v¢C i}~© z¢vw¥¨vªz v¤©­z¨ vw¥«ª ª}z 

w«©~¤z©© ¦¥ªz¤ª~v¢ ¥{ zy|z x¥£¦«ª~¤| |«~yz© ~¤{¥¨£zy yzx~©~¥¤ £v¡~¤|A w¯ ¦¨¥¬~y~¤| z®¦¢~x~ª 

v¨|«£z¤ª© ~¤©ªzvy ¥{ ©¥¢z¢¯ v¤ ~¤y~xvª~¥¤C  

S5. W¯ ~¤x¥¨¦¥¨vª~¤| ª}z w«©~¤z©© £¥yz¢ ¬v¨~vw¢z x«©ª¥£z¨ ¬v¢«zA ª}z ª¥¥¢ ~¤x¢«yz© v¤ v©©z©©£z¤ª ¥{ 

ª}z w«©~¤z©© ¬v¢«z zy|z x¥£¦«ª~¤| w¨~¤|© {¥¨ ¦¥ªz¤ª~v¢ vy¥¦ªz¨©C ]z¤xzA ª}z w¯ v¦¦¢¯~¤| ª}z ª¥¥¢A 

¦¥ªz¤ª~v¢ vy¥¦ªz¨© xv¤ «¤yz¨©ªv¤y ª}z w«©~¤z©© ¬v¢«z zy|z x¥£¦«ª~¤| £v¯B ¥¨ £v¯ ¤¥ª 

x¥¤ª¨~w«ªz ª¥ ª}z~¨ ^¥i v¦¦¢~xvª~¥¤ v¨zvC 

S6. i}z ª¥¥¢ ¦¨¥¬~yz© v yz©x¨~¦ª~¥¤ vw¥«ª }¥­ zvx} ¬v¨~vw¢zĊ© ~¤x¨zv©zDyzx¨zv©z v¤y ¦¨z©z¤xzD 

vw©z¤xz ~£¦vxª© ª}z ¨z©¦zxª~¬z |z¤z¨~x ¬v¨~vw¢z =©zz v¦¦z¤y~® VCI>C i}~© ¦¨¥¬~yz© |«~yz¢~¤z© {¥¨ 

~¤{¥¨£zy yzx~©~¥¤ £v¡~¤| v© ~ª }z¢¦© ~¤ ª¨v¤©¢vª~¤| ¥¤zĊ© ¡¤¥­¢zy|z vw¥«ª zy|z x¥£¦«ª~¤| v¤y 

ª}z {¥xv¢ ^¥i v¦¦¢~xvª~¥¤A ~¤ª¥ v¤ v©©z©©£z¤ª ¥{ ª}z w«©~¤z©© ¦¥ªz¤ª~v¢C    

S7. ^¤ ª}z yz£¥¤©ª¨vª~¥¤A ª}z ª¥¥¢Ċ© y~©ª~¤xª~¥¤ v£¥¤| ª}z ¨z¢vª~¬z ~£¦¥¨ªv¤xz ¥{ |z¤z¨~x ¬v¨~vw¢z© 

y~©¦¢v¯zy ª¥ ¦¨¥¬~yz |«~yv¤xzC i}~© ©¥¢«ª~¥¤ z©¦zx~v¢¢¯ ¦¨¥¬~yz© |«~yv¤xz ~¤ ª}z ¦¨~¥¨~ª~°vª~¥¤ ¥{ 

{~¤y~¤|© ª}vª v¨z yz¨~¬zy {¨¥£ ª}z §«v¢~ªvª~¬z v©©z©©£z¤ª ¥{ ª}z ª¥¥¢Ċ© |z¤z¨~x ¬v¨~vw¢z©C ]z¤xzA 

yz©~|¤ ¥w zxª~¬z ©z¬z¤ ~© {«¢{~¢¢zyC 

 

[~¤v¢¢¯A ~¤ ª}z yz£¥¤©ª¨vª~¥¤ ¦}v©zA ª}z x¥¤x¢«©~¥¤ ­v© ª}vª ª}z¨z ~© x«¨¨z¤ª¢¯ ¤¥ ©«w©ªv¤ª~v¢ ¦¥ªz¤ª~v¢ 

{¥ ̈zy|z x¥£¦«ª~¤| ~¤ ¦¨zy~xª~¬z £v~¤ªz¤v¤xz ~¤ ~¤y«©ª¨¯ ICEC Wv©zy ¥¤ ª}~©A x¥£¦v¤~z© v¨z ¨zx¥££z¤yzy 

ª¥ ̈ z{¨v~¤ {¨¥£ £v¡~¤| w~| ~¤¬z©ª£z¤ª© ~¤ ª}~© £v¨¡zª =~CzC ­~ª} ¨z|v¨y© ª¥ zy|z x¥£¦«ª~¤|>C l~ª} ª}~© 

v¤©­z¨A ª}z v£w~|«~ª¯ ª}vª ¨z©~yzy v¨¥«¤y ª}z ¦¥ªz¤ª~v¢ ¥{ zy|z x¥£¦«ª~¤| ~¤ ª}z ̂ ¥i v¦¦¢~xvª~¥¤ v¨zv ~© 

¨z©¥¢¬zyC ]z¤xzA wv©zy ¥¤ ª}~© yz£¥¤©ª¨vª~¥¤A ~ª ~© x¥¤x¢«yzy ª}vª ª}z ª¥¥¢ ¦¨¥¬~yz© x¢zv¨Bx«ª |«~yv¤xz ~¤ 

ª}z v©©z©©£z¤ª ¥{ ª}z w«©~¤z©© ¦¥ªz¤ª~v¢ ¥{ zy|z x¥£¦«ª~¤| {¥¨ ^¥i v¦¦¢~xvª~¥¤ v¨zv© v¤y ª}z¨zw¯ 

{vx~¢~ªvªz© ~¤{¥¨£zy yzx~©~¥¤ £v¡~¤|C  
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10  X¥¤x¢«©~¥¤ 
]v¬~¤| z®zx«ªzy v¢¢ ©ªz¦© ¥{ ª}z YhgbA ª}z x¥¤x¢«©~¥¤ ¥{ ª}~© ª}z©~© ¨z©zv¨x} xv¤ wz ¦¨z©z¤ªzyC ^¤ 

¥¨yz¨ ª¥ y¥ ©¥A ª}z ©zxª~¥¤ FECFCF z¢vw¥¨vªz© }¥­ ª}z £v~¤ §«z©ª~¥¤ }v© wzz¤ v¤©­z¨zyC [«¨ª}z¨£¥¨zA 

©zxª~¥¤ FECFCG z®¦¢v~¤© }¥­ £v~¤ {~¤y~¤|© xv¤ wz |z¤z¨v¢~°zyC hzxª~¥¤ FECFCH v¤y FECFCHCG «¤{¥¢y ª}~© 

©ª«y¯Ċ© ©x~z¤ª~{~x v¤y £v¤v|z¨~v¢ x¥¤ª¨~w«ª~¥¤©C Wv©zy ¥¤ ª}z ~£¦¢~xvª~¥¤© ¥{ ª}~© ¨z©zv¨x}A ©zxª~¥¤ FECG 

¦¨¥¬~yz© ¨zx¥££z¤yvª~¥¤© {¥¨ {«ª«¨z ¨z©zv¨x} v¨zv©C av©ª¢¯A ¦v¨v|¨v¦} FECH y~©x«©©z© }¥­ ª}~© ª}z©~© 

¨z©zv¨x} ~© v¢~|¤zy ­~ª} ª}z bv¤v|z£z¤ª ¥{ izx}¤¥¢¥|¯ =b¥i> ¦¨¥|¨v£C  

10.1  Main findings  
^¤ ¥¨yz¨ ª¥ {¥¨£«¢vªz ª}z £v~¤ {~¤y~¤|© ¥{ ª}~© ¨z©zv¨x}A {~¨©ª ª}z £v~¤ §«z©ª~¥¤ ~© v¤©­z¨zy ~¤ 

©zxª~¥¤ FECFCFC i}z {~¤y~¤|© v¨z |z¤z¨v¢~°zy ª¥ v w¨¥vyz¨ {~z¢y ~¤ ©zxª~¥¤ FECFCGC ]z¨zv{ªz¨A v¤ 

v¨|«£z¤ªvª~¥¤ {¥¨ ª}~© ¨z©zv¨x}Ċ© ©x~z¤ª~{~xB =©zxª~¥¤ FECFCH> v¤y £v¤v|z¨~v¢ x¥¤ª¨~w«ª~¥¤ =©zxª~¥¤ 

FECFCHCG> ~© ¦¨¥¬~yzyC  

10.1.1  Answering the main question  

i}z v~£ ¥{ ª}~© ¨z©zv¨x} ­v© ª¥ yz©~|¤ v w«©~¤z©© £¥yz¢ ¬~vw~¢~ª¯ v¤y {zv©~w~¢~ª¯ ª¥¥¢A ª}vª ~© 

x¥¤ªz®ª«v¢~°zy ª¥­v¨y© ª}z zy|z x¥£¦«ª~¤| y¥£v~¤ v¤y xv¤ wz «©zy ª¥ ~yz¤ª~{¯ ª}z ¦¥ªz¤ª~v¢ ¥{ zy|z 

x¥£¦«ª~¤| {¥¨ ^¥i v¦¦¢~xvª~¥¤ v¨zv©C Wv©zy ¥¤ ª}vª ~yz¤ª~{~xvª~¥¤A ª}z ª¥¥¢ ©}¥«¢y v¢¢¥­ {¥¨ ~¤{¥¨£zy 

yzx~©~¥¤© ª¥ ªv¨|zª ^¥i v¦¦¢~xvª~¥¤ v¨zv© ª}vª }¥¢y ©«w©ªv¤ª~v¢ ¦¥ªz¤ª~v¢ {¥¨ w¥ª} x«©ª¥£z¨© v¤y ¦¨¥¬~yz¨©C 

^¤ ª«¨¤A ª}~© v~£zy ª¥ ¨zy«xz ª}z «¤xz¨ªv~¤ª¯ ¨z¬¥¢¬~¤| v¨¥«¤y w«©~¤z©© £¥yz¢© ¥{ zy|z x¥£¦«ª~¤| {¥¨ 

y~©ª~¤xª ^¥i v¦¦¢~xvª~¥¤© v¤y ª}z¨zw¯ x¥¤ª¨~w«ªz ª¥ w¨zv¡~¤| ª}z x«¨¨z¤ª yzvy¢¥x¡ ­}z¨z ¤z~ª}z¨ 

~¤{¨v©ª¨«xª«¨z ¦¨¥¬~yz¨© ¤¥¨ ^¥i ¦¨¥¬~yz¨© v¨z ~¤xz¤ª~¬~°zy ª¥ ~¤¬z©ª ~¤ v¤ zy|z zx¥©¯©ªz£C ^¤ ¥¨yz¨ ª¥ {«¢{~¢¢ 

ª}~© ¥w zxª~¬zA ª}z £v~¤ §«z©ª~¥¤ ­v© y¨v{ªzy v©O ]¥­ xv¤ ªzx}¤~xv¢BA w«©~¤z©©B v¤y ¥¨|v¤~°vª~¥¤v¢ {vxª¥¨© 

wz ~¤x¢«yzy ~¤ v ª¥¥¢A ª}vª xv¤ wz «©zy ª¥ ~yz¤ª~{¯ ª}z w«©~¤z©© £¥yz¢ ¬~vw~¢~ª¯ v¤y {zv©~w~¢~ª¯ ¥{ zy|z 

x¥£¦«ª~¤| ~¤ y~©ª~¤xª ̂¥i v¦¦¢~xvª~¥¤ v¨zv©T 

 
bv~¤ ªzx}¤~xv¢A w«©~¤z©© v¤y ¥¨|v¤~°vª~¥¤v¢ {vxª¥¨© v¨z z¢«x~yvªzy ~¤ ª}z ª¥¥¢ ª}¨¥«|} ¤~¤z |z¤z¨~x 

¬v¨~vw¢z© ª}vª z®¦¢v~¤ ª}z w«©~¤z©© £¥yz¢ ¬~vw~¢~ª¯ v¤y {zv©~w~¢~ª¯C gv¤¡~¤| ª}z ¨z¢vª~¬z ~£¦¥¨ªv¤xz ¥{ ª}z©z 

|z¤z¨~x ¬v¨~vw¢z© {¥¨ zy|z x¥£¦«ª~¤| z¤}v¤xz© ª}z ¦¨¥xz©© ¥{ v¤v¢¯°~¤| v¤y ¦¨¥¬~y~¤| v¨|«£z¤ª© ª¥ 

yz¨~¬z {¨¥£ ~¤y~¬~y«v¢ v¤©­z¨© vw¥«ª ª}z ¬v¨~vw¢z©A ª¥­v¨y© v {~¤v¢ x¥¤x¢«©~¥¤ ¥{ ª}z w«©~¤z©© ¦¥ªz¤ª~v¢C 

av©ª¢¯A ª}z ¦¨¥xz©© ¥{ x¥¤ªz®ª«v¢~°~¤| ª}z©z ¤~¤z |z¤z¨~x ¬v¨~vw¢z© ª¥­v¨y© ª}z zy|z x¥£¦«ª~¤| y¥£v~¤ 

x¥¤©ª~ª«ªz© v £v ¥¨ ¦v¨ª ¥{ yz©~|¤~¤| v ª¥¥¢ ª}vª ~© vw¢z ª¥ ~yz¤ª~{¯ ª}z w«©~¤z©© ¦¥ªz¤ª~v¢ ¥{ zy|z x¥£¦«ª~¤| 

~¤ y~©ª~¤xª ^¥i v¦¦¢~xvª~¥¤ v¨zv©C Figure 33 y~©¦¢v¯© v ©~£¦¢~{~zy ¬z¨©~¥¤ ¥{ ª}z yz©~|¤zy ª¥¥¢ ª}vª ¨z©«¢ª© 

{¨¥£ v¤©­z¨~¤| ª}z £v~¤ §«z©ª~¥¤C cz®ª ©zxª~¥¤© z¢vw¥¨vªz «¦¥¤ ª}z ª}¨zz ¦v¨ª© ª}vª ­z¨z ¥«ª¢~¤zy ~¤ ª}~© 

¦v¨v|¨v¦}C  

i}z w«©~¤z©© £¥yz¢ ¬v¨~vw¢z© ¥{ ª}z hid[ £¥yz¢ v¤y ª}z ©ª¨«xª«¨z ¥{ ª}z magb {¨v£z­¥¨¡ ¦¨¥¬~yz 

©«~ªvw¢z |«~yz¢~¤z© {¥¨ yz©~|¤ ¥{ ª}z |z¤z¨~x ¦v¨ª ¥{ ª}z ª¥¥¢C ­z v¨|«z ª}vª ¤~¤z |z¤z¨~x ¬v¨~vw¢z© v¨z 

¨z¢z¬v¤ª {¥¨ v¤v¢¯°~¤| ª}z w«©~¤z©© £¥yz¢ ¬~vw~¢~ª¯ v¤y {zv©~w~¢~ª¯ ¥{ zy|z x¥£¦«ª~¤|C i}z ¨z¢z¬v¤ª w«©~¤z©© 

£¥yz¢ ¬~vw~¢~ª¯ ¬v¨~vw¢z© v¨zP ¦z¨xz~¬zy ¬v¢«z ¥{ ª}z ~¤{¨v©ª¨«xª«¨zA ©­~ªx}~¤| x¥©ª©A x«©ª¥£z¨ 

wv©zD¨z¬z¤«z ©¥«¨xzA ¨z¢vª~¬z ~¤{¨v©ª¨«xª«¨z x¥©ªA ={~¤v¤x~v¢> ¨~©¡A ^¥i v¦¦¢~xvª~¥¤Ċ© zx¥©¯©ªz£ }zv¢ª}C i}z 

¨z¢z¬v¤ª w«©~¤z©© £¥yz¢ {zv©~w~¢~ª¯ ¬v¨~vw¢z© v¨zP {~¤v¤x~v¢ {zv©~w~¢~ª¯A ªzx}¤~xv¢ {zv©~w~¢~ª¯A v¤y 

¥¨|v¤~°vª~¥¤v¢ {zv©~w~¢~ª¯C Wv©zy ¥¤ ª}z z®¦z¨ª ~¤ªz¨¬~z­©A ­z x¥¤x¢«yz ª}vª zvx} ~¤y~¬~y«v¢ ¬v¨~vw¢z ~© 

¨z¢z¬v¤ª v¤y ª}vª ª}z©z |z¤z¨~x ¬v¨~vw¢z© ª¥|zª}z¨ ¦¨¥¬~yz v x¥£¦¨z}z¤©~¬z ©zª ¥{ {vxª¥¨© ª}vª v¨z ¤zzyzy 

ª¥ ~yz¤ª~{¯ ª}z ¦¥ªz¤ª~v¢ ¥{ zy|z x¥£¦«ª~¤| {¥¨ v¤ ^¥i v¦¦¢~xvª~¥¤C  

 

gv¤¡~¤| ª}z ¨z¢vª~¬z ~£¦¥¨ªv¤xz ¥{ ª}z ¤~¤z |z¤z¨~x ¬v¨~vw¢z© ¦¨¥¬~yz© vyy~ª~¥¤v¢ «ª~¢~ª¯ ª¥ ª}z ¥¤z© 

«©~¤| ª}z ª¥¥¢A v© ~ª ¦¨¥¬~yz© ªv¤|~w¢z |«~yz¢~¤z© ª¥ x¥£w~¤z ª}z ¨z©«¢ª© ¥{ v©©z©©~¤| ª}z ~¤y~¬~y«v¢ ¬v¨~vw¢z© 

~¤ª¥ ¥¤z {~¤v¢ x¥¤x¢«©~¥¤C V¢¥¤| ª}¥©z ¢~¤z©A ~¤ ª}z ¦¨¥xz©© ¥{ ~yz¤ª~{¯~¤| ª}z w«©~¤z©© ¦¥ªz¤ª~v¢ ¥{ zy|z 

x¥£¦«ª~¤| {¥¨ v¤ ^¥i v¦¦¢~xvª~¥¤A ª}z ¥«ªx¥£z© ¥{ ª}z ¬v¨~vw¢z©P ¦z¨xz~¬zy ¬v¢«z ¥{ ª}z ~¤{¨v©ª¨«xª«¨z v¤y 

ª}z x«©ª¥£z¨ wv©zD¨z¬z¤«z ©¥«¨xz x¥«¤ª £¥¨z }zv¬~¢¯ v© ª}z©z ¬v¨~vw¢z© ­z¨z ~yz¤ª~{~zy ª¥ wz ª}z £¥©ª 

~£¦¥¨ªv¤ªC i}z ©­~ªx}~¤| x¥©ªA ¨z¢vª~¬z ~¤{¨v©ª¨«xª«¨z x¥©ªA v¤y {~¤v¤x~v¢ {zv©~w~¢~ª¯A £v¡zB«¦ ª}z ¢zv©ª 
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~£¦¥¨ªv¤ª ©zª ¥{ ¬v¨~vw¢z©A £zv¤~¤| ª}z~¨ ¥«ªx¥£z ©}¥«¢y wz ­z~|}ªzy ¢z©© ~¤ ª}z ¦¨¥xz©© ¥{ v¤v¢¯°~¤| ª}z 

w«©~¤z©© ¦¥ªz¤ª~v¢C av©ª¢¯A ª}z ^¥i v¦¦¢~xvª~¥¤Ċ© zx¥©¯©ªz£ }zv¢ª}A {~¤v¤x~v¢ ¨~©¡A ªzx}¤~xv¢ {zv©~w~¢~ª¯A v¤y 

¥¨|v¤~°vª~¥¤v¢ {zv©~w~¢~ªĀ v¨z ¥{ £¥yz¨vªz ~£¦¥¨ªv¤xzC   

 

i}z x¥¤ªz®ª«v¢~°vª~¥¤ ¥{ ª}z ¤~¤z |z¤z¨~x ¬v¨~vw¢z© ª¥­v¨y© ª}z zy|z x¥£¦«ª~¤| y¥£v~¤ ~© ¨z¢z¬v¤ª 

~¤ ¥¨yz¨ ª¥ y¨v{ª v ª¥¥¢ ª}vª ~© vw¢z ª¥ ~yz¤ª~{¯ ª}z w«©~¤z©© ¦¥ªz¤ª~v¢ ¥{ zy|z x¥£¦«ª~¤| {¥¨ ^¥i v¦¦¢~xvª~¥¤©C 

bv~¤ x¥¤x¢«©~¥¤© ª}vª v¨z yz¨~¬zy {¨¥£ ª}z x¥¤ªz®ª«v¢~°vª~¥¤ ¥{ ª}z |z¤z¨~x ¬v¨~vw¢z© ~¤x¢«yzO  

W«©~¤z©© £¥yz¢ ¬~vw~¢~ª¯ ¬v¨~vw¢z©O 

1.  ez¨xz~¬zy ¬v¢«z ¥{ ª}z ~¤{¨v©ª¨«xª«¨z =x«©ª¥£z¨ ¦z¨©¦zxª~¬z>O [¥¨ v ¦¥ªz¤ª~v¢ vy¥¦ªz¨ ~ª ~© ~£¦¥¨ªv¤ª 

ª¥ |v~¤ ©«w©ªv¤ª~v¢ ¬v¢«z {¨¥£ ª}z «©v|z ¥{ v¤ zy|z x¥£¦«ª~¤| ~¤{¨v©ª¨«xª«¨zC i}z ¬v¢«z ª}vª ~© |v~¤zy 

~© z®¦¢v~¤zy ª}¨¥«|} ª}z vy¥¦ªz¨Ċ© ~¤{¨v©ª¨«xª«¨z ¨z§«~¨z£z¤ª© v¤y ª}z ¬v¢«z ¥{ v¤ ^¥i v¦¦¢~xvª~¥¤ ª}vª 

~© «¤¢¥x¡zy ­~ª} ª}z zy|z ~¤{¨v©ª¨«xª«¨zC  

2.  h­~ªx}~¤| x¥©ª© =x«©ª¥£z¨ ¦z¨©¦zxª~¬z>O l}z¤ v ¦¥ªz¤ª~v¢ «©z¨ yzx~yz© ª¥ ©­~ªx} {¨¥£ ©~ª«vª~¥¤ V ª¥ 

W =ª¥­v¨y© v¤ zy|z ~¤{¨v©ª¨«xª«¨z>A ~ª ~¤x«¨© ©­~ªx}~¤| x¥©ªC i}~© ¨z©zv¨x} }v© {¥«¤y ª}vª {¥¨ zy|z 

x¥£¦«ª~¤|A ª}z ©­~ªx}~¤| x¥©ª© v¨z yz¦z¤yz¤ª ¥¤ ª}z ~¤ªz¨¥¦z¨vw~¢~ª¯ ¥{ ¥¢y v¤y ¤z­ ©¯©ªz£©A v¤y ª}z 

£~|¨vª~¥¤ x¥©ª {¥¨ ©­~ªx}~¤| ª¥­v¨y© ª}z zy|z ¦v¨vy~|£C 

3.  X«©ª¥£z¨ wv©zD¨z¬z¤«z ©¥«¨xz =¦¨¥¬~yz¨ ¦z¨©¦zxª~¬z>O [¥¨ ©z¨¬~xz ¦¨¥¬~yz¨©A ~ª ~© ~£¦¥¨ªv¤ª ª}vª 

ª}z¨z ~© v ©«w©ªv¤ª~v¢ x«©ª¥£z¨ wv©z v© ª}z¯ v~£ ª¥ w«~¢y «¦¥¤ ª}z~¨ x¥£¦zªz¤x~z©A ©ªv¤yv¨y©A v¤y 

¦¢vª{¥¨£©A ~¤ ¥¨yz¨ ª¥ y¨~¬z y¥­¤ ª}z £v¨|~¤v¢ x¥©ª v¤y ¨z¦¨¥y«xz ©~£~¢v¨ ~¤{¨v©ª¨«xª«¨z© {¥¨ £«¢ª~¦¢z 

x«©ª¥£z¨©C i}~© ¨z©zv¨x} {¥«¤y ª}vª ~ª ~© ¨z¢z¬v¤ª ª¥ ¢¥¥¡ vª ª}z x«¨¨z¤ª ~¤©ªv¢¢zy wv©z ¥{ v¤ ^¥i 

v¦¦¢~xvª~¥¤ ª}vª y~¨zxª¢¯ wz¤z{~ª© {¨¥£ ª}z v¨x}~ªzxª«¨z v¤y ª}z¨zw¯ |z¤z¨vªz ©}¥¨ª ªz¨£ ¨z¬z¤«zA w«ª 

v¢©¥ vª ª}z {«ª«¨z ¦¥ªz¤ª~v¢ x«©ª¥£z¨ wv©z ¥{ ª}z ^¥i v¦¦¢~xvª~¥¤C [«¨ª}z¨£¥¨zA vyy~ª~¥¤v¢ ¨z¬z¤«z 

©¥«¨xz© ª}vª zy|z x¥£¦«ª~¤| £v ̄|z¤z¨vªz v¨z ¨z¢z¬v¤ª {¥¨ zy|z ¦¨¥¬~yz¨© ~¤ ¥¨yz¨ ª¥ v©©z©© ª}z 

¦¥ªz¤ª~v¢ ¥{ zy|z x¥£¦«ª~¤| {¥¨ v¤ ^¥i v¦¦¢~xvª~¥¤C  

4.  gz¢vª~¬z ~¤{¨v©ª¨«xª«¨z x¥©ª =¦¨¥¬~yz¨ ¦z¨©¦zxª~¬z>O i}z £v ¥¨ y¨~¬z¨ {¥¨ ª}z ¨z¢vª~¬z ~¤{¨v©ª¨«xª«¨z 

x¥©ª ~© ª}z ¨z§«~¨zy ©xv¢z ¥{ ª}z ~¤{¨v©ª¨«xª«¨zC ]z¤xzA {¥¨ ^¥i v¦¦¢~xvª~¥¤© ª}vª ¨z§«~¨z v £v©©~¬z ©xv¢z 

¥{ ~£¦¢z£z¤ªvª~¥¤A zy|z x¥£¦«ª~¤| }v© v }~|} ¨z¢vª~¬z x¥©ªC V¢©¥ ª}z |z¥|¨v¦}~xv¢ ¢¥xvª~¥¤ v¤y ª}z 

¦¨¥ªzxª~¥¤ ¤zxz©©~ª¯ ¥{ zy|z ¤¥yz© {¨¥£ ª}z~¨ z¤¬~¨¥¤£z¤ª x¥«¢y y¨~¬zB«¦ ª}z x¥©ªC d¤z {vxª¥¨ ª}vª 

y¨~¬z© y¥­¤ ª}z ¨z¢vª~¬z x¥©ª© ~© ª}z ¤«£wz¨ ¥{ zy|z ¤¥yz© ª}vª v¨z v¢¨zvy¯ ¦¨z©z¤ª ¥¤ ª}z ©~ªzC  

5.  =[~¤v¤x~v¢> ¨~©¡ =¦¨¥¬~yz¨ ¦z¨©¦zxª~¬z>O i}z {~¤v¤x~v¢ ̈ ~©¡ v¤ zy|z ¦¨¥¬~yz¨ ªv¡z© ­}z¤ ¨¥¢¢~¤|B¥«ª v¤ 

zy|z ~¤{¨v©ª¨«xª«¨z ~© z®¦¢v~¤zy ª}¨¥«|} ª}z ¤zzyzy ~¤~ª~v¢ ~¤¬z©ª£z¤ªA ª}z £vª«¨~ª¯ ¥{ ª}z ^¥i 

v¦¦¢~xvª~¥¤A v¤y ª}z ¢z|v¢ x¥¤©z§«z¤xz© ¥{ ©¯©ªz£ {v~¢«¨zC ev¨ª ¥{ ª}z ¨~©¡ xv¤ wz £~ª~|vªzy w¯ 

~ªz¨vª~¬z¢¯ ¨¥¢¢~¤|B¥«ª ª}z zy|z ~¤{¨v©ª¨«xª«¨z v¤y ª}z¨zw¯ yzx¨zv©~¤| ª}z ~¤~ª~v¢ ~¤¬z©ª£z¤ªA ¥¨ w¯ 

©zªª~¤| «¦ v x¥B~¤¬z©ª£z¤ª v¤y x¥B¥­¤z¨©}~¦ v© {~¤v¤x~v¢ v¨¨v¤|z£z¤ª ­}~x} yzx¨zv©z© ª}z ~¤~ª~v¢ 

~¤¬z©ª£z¤ª {¥¨ v¤ zy|z ¦¨¥¬~yz¨C 

6.  ^¥i v¦¦¢~xvª~¥¤Ċ© zx¥©¯©ªz£ }zv¢ª} =¦¨¥¬~yz¨ ¦z¨©¦zxª~¬z>O Y~©ª~¤xª ^¥i v¦¦¢~xvª~¥¤© v¨z yz¢~¬z¨zy 

­~ª}~¤ y~{{z¨z¤ª zx¥©¯©ªz£©C V }zv¢ª}¯ zx¥©¯©ªz£ ¦¨¥¬~yz© ¬v¢«z ª¥ ª}z £z£wz¨© ª}vª yz¦z¤y ¥¤ ~ªC 

]z¤xzA {¥¨ ¦¥ªz¤ª~v¢ zy|z ¦¨¥¬~yz¨©A ~ª ~© ¨z¢z¬v¤ª ª¥ ¢¥¥¡ vª ª}z zx¥©¯©ªz£ }zv¢ª} =~CzC ¨¥w«©ª¤z©©A 

¦¨¥y«xª~¬~ª¯A v¤y y~¬z¨©~ª¯> v© ­z¢¢ v© ª}z ¤¥¤B{~¤v¤x~v¢ ¨z©¥«¨xz© ª}vª ¦¢v¯z¨© ~¤ ª}z ^¥i zx¥©¯©ªz£ 

w¨~¤| ª¥ ª}z ªvw¢zC 

W«©~¤z©© £¥yz¢ {zv©~w~¢~ª¯ ¬v¨~vw¢z©O 

7.  [~¤v¤x~v¢ {zv©~w~¢~ª¯ =¦¨¥¬~yz¨ ¦z¨©¦zxª~¬z>O ^¤ ¥¨yz¨ ª¥ z{{zxª«vªz v¤ zy|z ~¤{¨v©ª¨«xª«¨zA ª}z¨z 

©}¥«¢y wz v {~¤v¤x~v¢¢¯ vx}~z¬vw¢z ©¥¢«ª~¥¤C i}z }z~|}ª ¥{ ª}z ~¤~ª~v¢ ~¤¬z©ª£z¤ª ©~|¤~{~xv¤ª¢¯ ~£¦vxª© 

ª}z {~¤v¤x~v¢ {zv©~w~¢~ª¯C ]¥­z¬z¨A vxxz©© ª¥ z®ªz¨¤v¢ ¨z©¥«¨xz© {¨¥£ ^¥i ¦¨¥¬~yz¨© ¨zy«xz© ª}~© 

x¥£¦¢z®~ª¯C [«¨ª}z¨£¥¨zA ª}z y~{{~x«¢ª¯ ¥{ w~¢¢~¤| zy|z x¥£¦«ª~¤| «©z¨©A ­}~x} ¨z©«¢ª© {¨¥£ ª}z 

x¥£¦«ªvª~¥¤v¢ ¢¥xvª~¥¤ ¬v¨~vw~¢~ª¯ ¥{ v¤ ^¥i v¦¦¢~xvª~¥¤A £v¡z© {~¤v¤x~v¢ «ª~¢~°vª~¥¤ ~¤x¨zv©~¤|¢¯ 

x¥£¦¢z®C  

8.  izx}¤~xv¢ {zv©~w~¢~ª¯ =¦¨¥¬~yz¨ ¦z¨©¦zxª~¬z>O i}z ªzx}¤~xv¢ {zv©~w~¢~ª¯ ¦¢v¯© v ¦¨¥£~¤z¤ª ¨¥¢z ~¤ ª}z 

yzªz¨£~¤vª~¥¤ ­}zª}z¨ ª}z¨z ~© v¤ vx}~z¬vw¢z ©¥¢«ª~¥¤ ª¥ ¨¥¢¢B¥«ª ª}z zy|z ~¤{¨v©ª¨«xª«¨zC i}z ©xv¢z ¥{ 

~£¦¢z£z¤ªvª~¥¤ ©~|¤~{~xv¤ª¢¯ x¥£¦¢z®~{~z© v¤ zy|z ¨¥¢¢B¥«ª v© ~ª ~¤¬¥¢¬z© z®¦¥¤z¤ª~v¢¢¯ ~¤x¨zv©~¤| 

¥¬z¨}zvyA £v¤v|z£z¤ª v¤y ¥¨x}z©ª¨vª~¥¤ ~©©«z©C i}z ¦¨z©z¤xz ¥{ ©ªv¤yv¨y© ¦v¨ª~v¢¢¯ ̈ zy«xz© ª}~© 

x¥£¦¢z®~ª¯ w¯ z¤}v¤x~¤| x¥¢¢vw¥¨vª~¥¤ v¤y ~¤ªz¨¥¦z¨vw~¢~ª¯ wzª­zz¤ ©¯©ªz£© v¤y yz¬~xz©C ]¥­z¬z¨A 

v¤ ^¥i v¦¦¢~xvª~¥¤Ċ© }zªz¨¥|z¤z~ª¯ ¥¨ £¥y«¢v¨~ª¯ ¥{ yz¬~xz©A ©z¨¬~xz©A ¢~w¨v¨~z©A ¦¨¥|¨v££~¤| 
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¢v¤|«v|z©A v¤y ©ªv¤yv¨y©A x¥«¢y £v¡z ~£¦¢z£z¤ªvª~¥¤ x¥£¦¢~xvªzy wzxv«©z ¥{ ª}z ¢v¨|z ¨v¤|z ¥{ 

~¤ªz¨{vxz©A ~¤x¥£¦vª~w¢z ¨«¤ª~£z©A £v¤v|z£z¤ª ¥{ ©ªv¤yv¨y©A zªxC ª}vª }v¬z ª¥ wz £v¤v|zyC 

9.  d¨|v¤~°vª~¥¤v¢ {zv©~w~¢~ª¯ =¦¨¥¬~yz¨ ¦z¨©¦zxª~¬z>O av©ª¢¯A ª}z ¥¨|v¤~°vª~¥¤v¢ x¥£¦¢z®~ª¯ yzªz¨£~¤z© ~{ 

v¤ ¥¨|v¤~°vª~¥¤v¢¢¯ vx}~z¬vw¢z ©¥¢«ª~¥¤ xv¤ wz z©ªvw¢~©}zyC e¨¥ zxª© ª}vª ¨z§«~¨z ª}z ~¤¬¥¢¬z£z¤ª ¥{ v 

¢v¨|z ¤«£wz¨ ¥{ ©ªv¡z}¥¢yz¨© v¨z ©~|¤~{~xv¤ª¢¯ £¥¨z x¥£¦¢z®A v© ¬~©~¥¤© v¤y ~¤ªz¨z©ª© v£¥¤| ª}z£ 

¤zzy ª¥ wz v¢~|¤zyC V¢©¥A ª}z ~¤ªz¨¤v¢ x¥£¦¢z®~ª¯A x¥}z¨z¤x¯A v¤y ¨z©¦¥¤©~w~¢~ª¯ x¢v¨~ª¯ ¥{ x¥£¦v¤~z© 

ª}z£©z¢¬z© v¨z ~£¦¥¨ªv¤ª v© ª}~© x¥«¢y ¦¥ªz¤ª~v¢¢¯ x¥£¦¢z®~{¯ ª}z yzx~©~¥¤B£v¡~¤| ¦¨¥xz©©C 

[«¨ª}z¨£¥¨zA ©ªv¡z}¥¢yz¨©Ċ x«¢ª«¨z v¤y ¬~©~¥¤ ª¥­v¨y© ~¤¤¥¬vª~¥¤ ª}¨¥«|}¥«ª ª}z ­}¥¢z ¥¨|v¤~°vª~¥¤ 

~£¦vxª ª}z vy¥¦ª~¥¤ ¦¨¥xz©©C av©ª¢¯A v ¢vx¡ ¥{ ©ªv¡z}¥¢yz¨©Ċ ¡¤¥­¢zy|z ¥{ ^i v¤y ^¥i ©~|¤~{~xv¤ª¢¯ 

~¤x¨zv©z ª}z ¨¥¢¢B¥«ª ¥{ v¤ zy|z ~¤{¨v©ª¨«xª«¨zC 

 

Yz£¥¤©ª¨vª~¥¤ ¥{ ª}z ª¥¥¢ ¥¤ ª}z xv©z ¥{ ¦¨zy~xª~¬z £v~¤ªz¤v¤xz ~¤ ~¤y«©ª¨¯ ICEA ©}¥­zy ª}vª ª}z¨z 

~© x«¨¨z¤ª¢¯A v© ¢¥¤| v© £v ¥¨ x}v¢¢z¤|z© v¨z ¤¥ª ¥¬z¨ ­¥¤A ¤¥ ©«w©ªv¤ª~v¢ ¬v¢«z {¥¨ zy|z x¥£¦«ª~¤| ~¤ ª}~© 

¨z©¦zxª~¬z {~z¢yC ]z¤xzA wv©zy ¥¤ ª}~© yz£¥¤©ª¨vª~¥¤ ¥«ªx¥£zA ~ª ~© x¥¤x¢«yzy ª}vª ª}z ª¥¥¢ x¥¤ªv~¤© ª}z 

xv¦vw~¢~ª¯ ª¥ ¨zy«xz «¤xz¨ªv~¤ª¯ vw¥«ª ª}z ¦¥ªz¤ª~v¢ ¥{ zy|z x¥£¦«ª~¤| {¥¨ ^¥i v¦¦¢~xvª~¥¤©C  

 

 
Figure 33 : Simplified version of the tool for identifying the business potential of edge computing for IoT 
applications  

10.1.2  Generalizing main findings  

 l}z¨zv© ª}z ª¥¥¢ ­v© yz©~|¤zy ­~ª} ª}z £v~¤ v~£ ª¥ z§«~¦ ~¤y«©ª¨¯ ¦¨vxª~ª~¥¤z¨© ­~ª} v ­v¯ 

ª¥ ~yz¤ª~{¯ ª}z w«©~¤z©© ¦¥ªz¤ª~v¢ ¥{ zy|z x¥£¦«ª~¤| {¥¨ y~©ª~¤xª ^¥i v¦¦¢~xvª~¥¤© v¤y ª}z¨zw¯ {vx~¢~ªvªz 

~¤{¥¨£zy yzx~©~¥¤ £v¡~¤|A £v~¤ {~¤y~¤|© xv¤ wz |z¤z¨v¢~°zy ª¥­v¨y© v w¨¥vyz¨ {~z¢yC bv~¤ {~¤y~¤|© xv¤ wz 

|z¤z¨v¢~°zy ¥¤ ª­¥ y~©ª~¤xª {~z¢y©C [~¨©ªA ª}z ¤~¤z |z¤z¨~x ¬v¨~vw¢z© ¥{ ª}z ª¥¥¢ v¨z v¦¦¢~xvw¢z ª¥ v w¨¥vyz¨ 

{~z¢y ¥{ ©ª«y¯ ª}v¤ ©¥¢z¢¯ zy|z x¥£¦«ª~¤|C hzx¥¤yA ª}z x¥¤ªz®ª«v¢~°zy zy|z x¥£¦«ª~¤| ¬v¨~vw¢z© ¦¨¥¬~yz 

¬v¢«z v¦v¨ª {¨¥£ ª}z w«©~¤z©© £¥yz¢ ª¥¥¢C b¥¨z ©¦zx~{~xv¢¢¯A ª}z ¬v¨~vw¢z© ¦¨¥¬~yz «© ­~ª} v wzªªz¨ 

«¤yz¨©ªv¤y~¤| vw¥«ª w«©~¤z©© £¥yz¢ ¬v¨~vw¢z© {¥¨ zy|z x¥£¦«ª~¤| ~¤ |z¤z¨v¢C  

 ^¤ ¥¨yz¨ ª¥ y~©¦¢v¯ }¥­ ª}z |z¤z¨~x ¬v¨~vw¢z© xv¤ wz |z¤z¨v¢~°zyA ­z ¨z{z¨ ª¥ ª}z ­¥¨¡~¤| 

yz{~¤~ª~¥¤ {¥¨ zy|z x¥£¦«ª~¤|O V¤ v¦¦¨¥vx}A ­}~x} ~© v~£zy vª ©¥¢¬~¤| ª}z ~¤}z¨z¤ª ¦¨¥w¢z£© ¥{ x¢¥«y 

x¥£¦«ª~¤| ¨z|v¨y~¤| ^¥iA ©}~{ª~¤| ª}z x¥£¦«ª~¤| ¦¥­z¨ v­v¯ {¨¥£ ª}z xz¤ª¨v¢~°zy yvªv xz¤ªz¨© v¤y 

z¤¬~©~¥¤~¤| v yzxz¤ª¨v¢~°zy x¥£¦«ª~¤| ~¤{¨v©ª¨«xª«¨zA ¥{{z¨~¤| ª}z ©v£z «ª~¢~ª¯ x¥£¦«ª~¤| ©z¨¬~xzA w«ª ­~ª} 

x¢¥©z ¦¨¥®~£~ª¯ ª¥ ª}z «©z¨ v¤y yvªv ©¥«¨xzA ­}~x} xv¤ wz ¥¨|v¤~°zy ~¤ v X¢¥«y¢zªBA [¥| x¥£¦«ª~¤|B ¥¨ 
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b¥w~¢z Zy|z X¥£¦«ª~¤| ^i ©¥¢«ª~¥¤C [¨¥£ ª}~© yz{~¤~ª~¥¤ ~ª ~© ~¤{z¨¨zy ª}vª zy|z x¥£¦«ª~¤| ~© v £¥w~¢z 

©z¨¬~xzA yz¢~¬z¨zy ª}¨¥«|} v x¥£¦«ª~¤| ~¤{¨v©ª¨«xª«¨zA ª}vª v~£© ª¥ z¤vw¢z v¤¥ª}z¨ ©z¨¬~xz ¥{{z¨~¤| =^¥i>C 

i}~© ~£¦¢~z© ª}vªA ª}z |z¤z¨~x ¦v¨ª ¥{ ª}z ª¥¥¢ xv¤ wz «©zy {¥¨ v w¨¥vyz¨ ¦«¨¦¥©zC b¥¨z ©¦zx~{~xv¢¢¯A ª}z 

¤~¤z |z¤z¨~x ¬v¨~vw¢z© £v¯ v¦¦¢¯ ª¥ v¤¯ £¥w~¢z ©z¨¬~xz yz¢~¬z¨zy ª}¨¥«|} v¤ ~¤{¨v©ª¨«xª«¨zC i}~© {¥¢¢¥­© 

{¨¥£ ª}z x}¥~xz ¥{ ª}z hid[ w«©~¤z©© £¥yz¢ ¥¤ª¥¢¥|¯ v© |«~y~¤| ¦}~¢¥©¥¦}¯ {¥¨ y¨v{ª~¤| ª}z |z¤z¨~x ¦v¨ª 

¥{ ª}z ª¥¥¢C i}z hid[ £¥yz¢ |«~yz© yz©~|¤z¨© ~¤ ª}z ¦¨¥xz©© ¥{ v¤©­z¨~¤| {«¤yv£z¤ªv¢ §«z©ª~¥¤© 

¨z|v¨y~¤| ª}z ¬~vw~¢~ª¯ v¤y {zv©~w~¢~ª¯ ¥{ £¥w~¢z ©z¨¬~xz ~¤¤¥¬vª~¥¤©C i}~© ~£¦¢~z© ª}vªA ª}z ¬v¨~vw¢z© ª}vª 

­z¨z z®ª¨vxªzy {¨¥£ ª}z hid[ £¥yz¢ v¨z z®¦zxªzy ª¥ v¦¦¢¯ ª¥ ª}z w¨¥vyz¨ {~z¢y ¥{ £¥w~¢z ©z¨¬~xz 

~¤¤¥¬vª~¥¤©C ]z¤xzA ª}z ¤~¤z |z¤z¨~x {vxª¥¨© xv¤ wz «©zy ª¥ v©©z©© ª}z w«©~¤z©© £¥yz¢ ¦¥ªz¤ª~v¢ ¥{ v £¥w~¢z 

©z¨¬~xzA z{{zxª«vªzy ª}¨¥«|} v¤ ~¤{¨v©ª¨«xª«¨zA ª}vª ¦¨¥¬~yz© ¬v¢«z ª¥ v¤¥ª}z¨ v¦¦¢~xvª~¥¤C ]¥­z¬z¨A ~¤ 

¥¨yz¨ ª¥ «©z ª}z©z |z¤z¨~x {vxª¥¨©A v x¥¤ªz®ª«v¢~°vª~¥¤ ¦z¨ ¬v¨~vw¢z ©}¥«¢y wz y¥¤zC 

 [~|«¨z HI y~©¦¢v¯© ª}z ¦v¨ª ¥{ ª}z ª¥¥¢ ª}vª xv¤ wz |z¤z¨v¢~°zy ª¥­v¨y© ª}z w¨¥vyz¨ {~z¢y ¥{ 

£¥w~¢z ©z¨¬~xz ~¤¤¥¬vª~¥¤©C Z®v£¦¢z© ¥{ £¥w~¢z ©z¨¬~xz© {¥¨ ­}~x} ª}z |z¤z¨~x ª¥¥¢ xv¤ wz x¥¤ªz®ª«v¢~°zy 

v¨zO X¢¥«y x¥£¦«ª~¤|A J\A v¤y ¥¦ª~xv¢ ­~¨z¢z©© ¤zª­¥¨¡©A v£¥¤| ¥ª}z¨©C   

 

 
 

Figure 34 : Generalized tool  for identifying the business potential of a mobile service innovation, effectuated 
through an infrastructure, that unlocks another service  offering.  

 i}z x¥¤ªz®ª«v¢~°zy {vxª¥¨© {¥¨ zy|z x¥£¦«ª~¤| y¥ ¤¥ª ¥¤¢¯ ¦¨¥¬~yz «© ­~ª} v ª¥¥¢ ª}vª }z¢¦© ~¤ 

~yz¤ª~{¯~¤| ª}z ¦¥ªz¤ª~v¢ ¥{ zy|z x¥£¦«ª~¤| {¥¨ y~©ª~¤xª ^¥i v¦¦¢~xvª~¥¤©A w«ª ~ª v¢©¥ ¦¨¥¬~yz© v wzªªz¨ 

«¤yz¨©ªv¤y~¤| ¥{ ª}z zy|z x¥£¦«ª~¤| ¦v¨vy~|£ ~¤ |z¤z¨v¢C [~¨©ªA ª}z x¥¤ªz®ª«v¢ {vxª¥¨© ¦¨¥¬~yz «© ­~ª} v 

wzªªz¨ «¤yz¨©ªv¤y~¤| vw¥«ª }¥­ zy|z x¥£¦«ª~¤| £v¯ ¦¨¥¬~yz ¬v¢«z {¥¨ x«©ª¥£z¨©C i}z x«©ª¥£z¨ ¬v¢«z 

ª}vª zy|z x¥£¦«ª~¤| |z¤z¨vªz© ~© z®¦¢v~¤zy ~¤ ª­¥{¥¢yC [~¨©ªA ª}z ¬v¢«z ª}vª ~© «¤¢¥x¡zy w¯ «ª~¢~°~¤| v¤ zy|z 

x¥£¦«ª~¤| ~¤{¨v©ª¨«xª«¨z ~¤ ¥¨yz¨ ª¥ z{{zxª«vªz v yz©~¨zy v¦¦¢~xvª~¥¤A ¦¢v¯© v £v ¥¨ ¨¥¢z ~¤ ª}z ¦z¨xz~¬zy 

¬v¢«z ¥{ zy|z x¥£¦«ª~¤|C [¥¨ z®v£¦¢zA ~¤ ª}z xv©z ¥{ ¦¨zy~xª~¬z £v~¤ªz¤v¤xz ~¤ ~¤y«©ª¨¯ ICECA ª}z x¥©ª 

©v¬~¤|© ª}vª x¥«¢y wz z{{zxª«vªzy w¯ ¦¨zy~xª~¬z £v~¤ªz¤v¤xzA ¦v ̄v ¦¨¥£~¤z¤ª ̈ ¥¢z ~¤ ª}z v©©z©©£z¤ª ¥{ 

ª}z ¦¥ªz¤ª~v¢ ¥{ zy|z x¥£¦«ª~¤| {¥¨ ª}vª v¦¦¢~xvª~¥¤C i}z ©zx¥¤y ­v¯ ~¤ ­}~x} ª}z ¬v¢«z zy|z x¥£¦«ª~¤| 

yz¢~¬z¨© ª¥ x«©ª¥£z¨© ~© z®¦¢v~¤zyA ~© ª}¨¥«|} ª}z ~¤{¨v©ª¨«xª«¨z ¨z§«~¨z£z¤ª© ª}vª x«©ª¥£z¨© }v¬zC V 

x«©ª¥£z¨ £v¯BA ¥¨ £v¯ ¤¥ª yzx~yz ª¥ x}¥¥©z {¥¨ v¤ zy|z x¥£¦«ª~¤| ¦¢vª{¥¨£ wv©zy ¥¤ {¥¢¢¥­~¤| FG 

¨z§«~¨z£z¤ª©O avªz¤x¯ v¤y _~ªªz¨A gv­ v£¥«¤ª ¥{ yvªvA ¦¨~¬vx¯ v¤y ©zx¨zx¯A ©zx«¨~ª¯A x¥¤ªz®ª v­v¨z¤z©©A 

©ª¥¨v|z v¤y x¥£¦«ª~¤| xv¦vw~¢~ª¯A £¥w~¢~ª¯ ©«¦¦¥¨ªA x¥¤¤zxª~¬~ª¯ v¬v~¢vw~¢~ª¯ v¤y ©ªvw~¢~ª¯D¨z¢~vw~¢~ª¯A 

vxxz©©~w~¢~ª¯D¨zvx}vw~¢~ª¯ ¥{ ª}z yvªvA v£¥«¤ª ¥{ «¦yvªz© v¤y «¦|¨vyz©A ©¦zzy v¤y «¤xz¨ªv~¤ª¯ ¥{ 

©xv¢vw~¢~ª¯A v¤y z¤z¨|¯ x¥¤©ª¨v~¤ª© ¥{ ^¥i yz¬~xz©C  
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 Vª v }~|}z¨ ¢z¬z¢ ¥{ vw©ª¨vxª~¥¤A ª}z ª¥¥¢ ¦¨¥¬~yz© «© ­~ª} v wzªªz¨ «¤yz¨©ªv¤y~¤| vw¥«ª ¤~¤z 

¨z©¦zxª~¬z {~z¢y© ¥{ zy|z x¥£¦«ª~¤|C [~¨©ªA v© z®¦¢v~¤zy ~¤ ª}z ¦¨z¬~¥«© ¦v¨v|¨v¦}A ­z }v¬z v wzªªz¨ 

«¤yz¨©ªv¤y~¤| vw¥«ª }¥­ v¤ zy|z x¥£¦«ª~¤| ~¤{¨v©ª¨«xª«¨z x¨zvªz© ¬v¢«z {¥¨ x«©ª¥£z¨©C hzx¥¤yA ­z }v¬z 

v wzªªz¨ «¤yz¨©ªv¤y~¤| vw¥«ª {vxª¥¨© ª}vª £v¯ y¨~¬zB«¦ ª}z x¥©ª ¥{ ©­~ªx}~¤| ª¥­v¨y© v¤ zy|z 

~¤{¨v©ª¨«xª«¨z {¥¨ x«©ª¥£z¨©C i}~¨yA ª}z ª¥¥¢ ¦¨¥¬~yz© «© ­~ª} v wzªªz¨ «¤yz¨©ªv¤y~¤| vw¥«ª }¥­ ª}z 

x«©ª¥£z¨ wv©z ¥{ ¦¥ªz¤ª~v¢ ^¥i £v¨¡zª ©z|£z¤ª© {¥¨ zy|z x¥£¦«ª~¤| ©}¥«¢y wz z©ª~£vªzyC [¥«¨ª}A ª}z ª¥¥¢ 

¥«ª¢~¤z© {vxª¥¨© ª}vª ¦¢v¯ v £v ¥¨ ̈¥¢z ~¤ y¨~¬~¤|B«¦ ª}z x¥©ª ¥{ ¥­¤~¤|A ¥¦z¨vª~¤|A £v~¤ªv~¤~¤| v¤y ¨¥¢¢~¤|B

¥«ª v¤ zy|z x¥£¦«ª~¤| ~¤{¨v©ª¨«xª«¨zC [~{ª}A ­z ¤¥­ }v¬z v wzªªz¨ «¤yz¨©ªv¤y~¤| vw¥«ª {vxª¥¨© ª}vª ~£¦vxª 

ª}z ={~¤v¤x~v¢> ¨~©¡ ¥{ ©z¨¬~xz ¦¨¥¬~yz¨© ª}vª v~£ ª¥ ¨¥¢¢B¥«ª v¤ zy|z ~¤{¨v©ª¨«xª«¨zC h~®ª}A ª}z ª¥¥¢ ¦¨¥¬~yz© 

«© ­~ª} v wzªªz¨ «¤yz¨©ªv¤y~¤| vw¥«ª }¥­ v¤ ^¥i v¦¦¢~xvª~¥¤Ċ© zx¥©¯©ªz£ ~© ¥{ ~£¦¥¨ªv¤xz {¥¨ zy|z 

¦¨¥¬~yz¨©Ċ yzx~©~¥¤ ª¥ ªv¨|zª v¤ ^¥i £v¨¡zª ©z|£z¤ª ¥¨ ¤¥ªC hz¬z¤ª}A z~|}ª}A v¤y ¤~¤ª}A ­z ¤¥­ }v¬z v 

wzªªz¨ «¤yz¨©ªv¤y~¤| vw¥«ª {vxª¥¨© ª}vª ~£¦vxª ª}z {~¤v¤x~v¢BA ªzx}¤~xv¢B v¤y ¥¨|v¤~°vª~¥¤v¢ {zv©~w~¢~ª¯ ¥{ 

¨¥¢¢~¤|B¥«ª v¤ zy|z x¥£¦«ª~¤| ~¤{¨v©ª¨«xª«¨zC i}z©z ¤~¤z ¨z©¦zxª~¬z {~z¢y© £v¯ wz «©zy ©z¦v¨vªz¢¯ ~¤ ¥¨yz¨ 

ª¥ ©¥¢¬z y~{{z¨z¤ª ¦¨¥w¢z£©C ]¥­z¬z¨A ~¤ ¥¨yz¨ ª¥ ©¥¢¬z ª}z ¦¨¥w¢z£ ¥{ ~yz¤ª~{¯~¤| ª}z ¦¥ªz¤ª~v¢ ¥{ zy|z 

x¥£¦«ª~¤| {¥¨ y~©ª~¤xª ^¥i v¦¦¢~xvª~¥¤©A ª}z ¤~¤z ¬v¨~vw¢z© ©}¥«¢y wz «©zy x¥¢¢vw¥¨vª~¬z¢¯C 

10.1.3  Scientific contribution  

10.1.3.1  Contribution  to b usiness model literature of edge computing  

i}z {~¨©ª ©x~z¤ª~{~x x¥¤ª¨~w«ª~¥¤ ¥{ ª}~© ª}z©~© ¨z©zv¨x} ~© {¥«¤y ~¤ ª}z x¥¤ªz®ª«v¢~°vª~¥¤ ¥{ |z¤z¨~x 

w«©~¤z©© £¥yz¢ ¬v¨~vw¢z© ª¥­v¨y© ª}z zy|z x¥£¦«ª~¤| y¥£v~¤C V© }v© wzz¤ ~yz¤ª~{~zy ~¤ ª}z ¦¨¥w¢z£ 

~yz¤ª~{~xvª~¥¤A ¢~ªz¨vª«¨z ¥¤ ª}z ªzx}¤~xv¢ v¤y ¥¨|v¤~°vª~¥¤v¢ {vxª¥¨© ¥{ zy|z x¥£¦«ª~¤| ~© ©xv¤ªC i}~© ¢zvy© 

ª¥ v ¢vx¡ ¥{ «¤yz¨©ªv¤y~¤| vw¥«ª zy|z x¥£¦«ª~¤| w«©~¤z©© £¥yz¢© ~¤ |z¤z¨v¢C i}~© ¨z©zv¨x} }v© 

x¥¤ª¨~w«ªzy ª¥ ª}vª ¡¤¥­¢zy|z |v¦ w¯ x¥¤ªz®ª«v¢~°~¤| ¤~¤z |z¤z¨~x w«©~¤z©© £¥yz¢ ¬v¨~vw¢z© ª¥­v¨y© ª}z 

zy|z x¥£¦«ª~¤| y¥£v~¤C b¥¨z ©¦zx~{~xv¢¢¯A ª}~© ª}z©~© ¨z©zv¨x} ¦¨¥¬~yz© «© ­~ª} v wzªªz¨ «¤yz¨©ªv¤y~¤| 

vw¥«ª ¤~¤z ¨z©¦zxª~¬z {~z¢y© ­~ª}~¤ ª}z zy|z x¥£¦«ª~¤| y¥£v~¤A ­}~x} v¨zP ¦z¨xz~¬zy ¬v¢«z ¥{ ª}z 

~¤{¨v©ª¨«xª«¨zA ©­~ªx}~¤| x¥©ªA x«©ª¥£z¨ wv©zD¨z¬z¤«z ©¥«¨xzA ¨z¢vª~¬z ~¤{¨v©ª¨«xª«¨z x¥©ªA ={~¤v¤x~v¢> ¨~©¡A 

^¥i v¦¦¢~xvª~¥¤Ċ© zx¥©¯©ªz£ =}zv¢ª}>A {~¤v¤x~v¢ {zv©~w~¢~ª¯A ªzx}¤~xv¢ {zv©~w~¢~ª¯ v¤y ¥¨|v¤~°vª~¥¤v¢ {zv©~w~¢~ª¯C 

 

V© y~©¦¢v¯zy ~¤ ivw¢z GMA ª}~© ¨z©zv¨x}Ċ© ©x~z¤ª~{~x x¥¤ª¨~w«ª~¥¤ ª¥ ª}z w«©~¤z©© £¥yz¢ ¢~ªz¨vª«¨z ¥¤ 

zy|z x¥£¦«ª~¤|A «¤{¥¢y© ~¤ IJ z®¥|z¤¥«© ~¤¦«ª ¬v¨~vw¢z© ª}vª v¨z  ¨z¢z¬v¤ª {¥¨ v©©z©©~¤| ª}z ¦¥ªz¤ª~v¢ ¥{ 

zy|z x¥£¦«ª~¤| ­~ª}~¤ y~©ª~¤xª ^¥i v¦¦¢~xvª~¥¤©C GI ¥{ ª}z©z IJ x¥¤ªz®ª«v¢~°zy ~¤¦«ª ¬v¨~vw¢z© }v¬z wzz¤ 

yz©x¨~wzy ~¤ ¢~ªz¨vª«¨z wz{¥¨zC ]¥­z¬z¨A ª}z¯ ­z¨z ©xvªªz¨zy ¥¬z¨ ¤«£z¨¥«© ©x~z¤ª~{~x v¨ª~x¢z© =~CzC ¤¥ 

v¨ª~x¢z z¤«£z¨vªzy ª}~© ¢~©ª ¥{ ¬v¨~vw¢z© ª}vª v¨z ¨z¢z¬v¤ª {¥¨ zy|z x¥£¦«ª~¤|>C ]z¤xzA ª}z x¥¤ª¨~w«ª~¥¤ ª¥ 

ª}z©z ¬v¨~vw¢z©A ¢v¯© ~¤ ª}z~¨ v||¨z|vª~¥¤ ~¤ª¥ ¥¤z w«©~¤z©© £¥yz¢¢~¤| ª¥¥¢C FI ¥{ ª}z©z GI ¬v¨~vw¢z© ­z¨z 

vy «©ªzyC [¥¨ ª}z©z ¬v¨~vw¢z© v¤ vyy~ª~¥¤v¢ x¥¤ª¨~w«ª~¥¤ ~© yz¢~¬z¨zy ~¤ ª}z ¨z{~¤z£z¤ª ¥{ ª}z~¨ yz{~¤~ª~¥¤© 

v¤yD¥¨ ~¤ªz¨vxª~¥¤© ­~ª}~¤ ª}z zy|z x¥£¦«ª~¤| y¥£v~¤C d¤ ª}z ¨~|}ª ©~yz ¥{ ivw¢z GMA ª}z GF ¬v¨~vw¢z© ª}vª 

­z¨z vyyzy wv©zy ¥¤ ~¤ªz¨¬~z­zz©Ċ ~¤¦«ª v¨z ¢~©ªzyC i¥ ª}z wz©ª ¥{ ª}z ¨z©zv¨x}z¨Ċ© ¡¤¥­¢zy|zA ¤¥ ¢~ªz¨vª«¨z 

}v© y~¨zxª¢¯ yz©x¨~wzy ª}z ~¤ªz¨vxª~¥¤ ¥{ ª}z©z ¬v¨~vw¢z© ­~ª} zy|z x¥£¦«ª~¤|C i}~© £zv¤© ª}vªA ª}~© ª}z©~© 

¨z©zv¨x} y~©x¥¬z¨zy  GF ¤z­ w«©~¤z©© £¥yz¢ ¬v¨~vw¢z© ª}vª v¨z ¨z¢z¬v¤ª {¥¨ zy|z x¥£¦«ª~¤|C l}z¨zv© ~ª 

xv¤ wz v¨|«zy ª}vª ª}z©z ¬v¨~vw¢z© ª}z£©z¢¬z© v¨z ¤¥ª ¤z­A ª}z~¨ ¨z¢vª~¥¤ ª¥ zy|z x¥£¦«ª~¤| }v© ¤¥ª wzz¤ 

yz©x¨~wzy ~¤ ©x~z¤ª~{~x ¢~ªz¨vª«¨z wz{¥¨zC i}z¨z{¥¨zA ª}~© ~© x¥¤©~yz¨zy v ¬v¢«vw¢z x¥¤ª¨~w«ª~¥¤ ª¥ ª}z 

w«©~¤z©© £¥yz¢ ¢~ªz¨vª«¨z ¥¤ zy|z x¥£¦«ª~¤|C    

 
Table 28 : Variables that constitute the scientific contribution for contextualization of business model variables 
towards the edge computin g domain 

X¥¤ªz®ª«v¢ ~¤¦«ª ¬v¨~vw¢z© {¥¨ ­}~x} ©x~z¤ª~{~x x¥¤ª¨~w«ª~¥¤ 
¢v¯© ~¤ ª}z~¨ v||¨z|vª~¥¤ ~¤ª¥ ¥¤z w«©~¤z©© £¥yz¢¢~¤| ª¥¥¢C 
? kv¨~vw¢z }v© ¤¥ª wzz¤ vy «©ªzy ~¤ ©zx¥¤y yz©~|¤ ~ªz¨vª~¥¤ 

X¥¤ªz®ª«v¢ ~¤¦«ª ¬v¨~vw¢z© {¥¨ ­}~x} ¤¥ ¢~ªz¨vª«¨z ­v© {¥«¤y 
ª¥ yz©x¨~wz ª}z~¨ ¨z¢z¬v¤xz {¥ ̈zy|z x¥£¦«ª~¤|A £zv¤~¤| 
ª}~© ~© ª}z {~¨©ª ¨z©zv¨x} ª}vª yz©x¨~wz© ª}z~¨ ¨z¢z¬v¤xzC 

ez¨xz~¬zy ¬v¢«z ¥{ ª}z ~¤{¨v©ª¨«xª«¨z 

1.  avªz¤x¯ v¤y  ~ªªz¨ 
2.  gv­ v£¥«¤ª ¥{ yvªv? 
3.  Yvªv ¦¨~¬vx¯ v¤y ©zx¨zx¯ 
4.  hzx«¨~ª¯ 
5.  X¥¤ªz®ª v­v¨z¤z©©? 

1.  X¨zvªzy ¬v¢«z ­~ª} ^¥i v¦¦ 
2.  ^¤¬z©ª£z¤ª x¥©ª {¥¨ ^¥i ©¥{ª­v¨z v¤y yz¬~xz© 
3.  hª¥¨v|z v¤y x¥£¦«ª~¤| xv¦vw~¢~ª¯ 
4.  Vxxz©©~w~¢~ª¯D¨zvx}vw~¢~ª¯ ¥{ ª}z yvªv 
5.  V£¥«¤ª ¥{ «¦yvªz© v¤y «¦|¨vyz© 
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6.  b¥w~¢~ª¯ ©«¦¦¥¨ª 
7.  X¥¤¤zxª~¬~ª¯ v¬v~¢vw~¢~ª¯ v¤y ©ªvw~¢~ª¯D¨z¢~vw~¢~ª¯ 
8.  Z¤z¨|¯ x¥¤©ª¨v~¤ª© ¥{ ^¥i yz¬~xz©? 

6.  h¦zzy v¤y «¤xz¨ªv~¤ª¯ ¥{ ©xv¢vw~¢~ª¯ 

h­~ªx}~¤| X¥©ª 

9.  e¥©©~w~¢~ª¯ ¥{ ©¯©ªz£B v¤y ¦¨¥xz©© ~¤ªz|¨vª~¥¤ 
10.  Zv©~¤z©© ¥{ ¦¢vª{¥¨£ ¥¦z¤¤z©©? 

7.  X¥£¦¢z®~ª¯B v¤y ¢zvy ª~£z ¥{ £~|¨vª~¥¤ 
8.  d¦¦¥¨ª«¤~ª¯ x¥©ª ¥{ y¥­¤ª~£zB ¥¨ ©¯©ªz£ {v~¢«¨z y«¨~¤| 

£~|¨vª~¥¤ 
 

X«©ª¥£z¨ wv©zD¨z¬z¤«z ©¥«¨xz 

11.  ^¤©ªv¢¢zy wv©z ¥{ ^¥i v¦¦ ª}vª £v¯ y~¨zxª¢¯ wz¤z{~ª  
{¨¥£ ª}z ~¤{¨v©ª¨«xª«¨z 

12.  bv®~£«£ ¦¥ªz¤ª~v¢ £v¨¡zª ©~°z ¥{ ^¥i v¦¦? 
13.  : ¥{ yvªv ¥¤ zy|z ¬©C x¢¥«yA v¤y vyy~ª~¥¤v¢ yvªv 

¦¥ªz¤ª~v¢ 

9.  i~£z ª¥ x¥¤©«£z 
10.  e¥©©~w~¢~ª¯ ¥{ ©«¦¦¥¨ªD£v~¤ªz¤v¤xz x¥¤ª¨vxª© 
11.  e¥©©~w~¢~ª¯ ¥{ ¦¢vª{¥¨£ ¥­¤z¨©}~¦ ~¤ ^¥i £v¨¡zª 

gz¢vª~¬z ~¤{¨v©ª¨«xª«¨z x¥©ª 

14.  gz§«~¨zy ©xv¢z ¥{ ª}z ~¤{¨v©ª¨«xª«¨z 12.  e¨¥ªzxª~¥¤ ¤zxz©©~ª¯ ¥{ zy|z ¤¥yz© {¨¥£ ª}z~¨ 
z¤¬~¨¥¤£z¤ª 

13.  e¨z©z¤xzDvw©z¤xz ¥{ zy|z ¤¥yz© v¤y £¥w~¢z ¤zª­¥¨¡ ¥¤ 
©~ªz 

14.  \z¥|¨v¦}~xv¢ ¢¥xvª~¥¤ ¥{ ^¥i v¦¦ 

=[~¤v¤x~v¢> ¨~©¡ 

15.  bvª«¨~ª¯ ¥{ ^¥i v¦¦¢~xvª~¥¤? 15.  e¥©©~w~¢~ª¯ ¥{ ~ªz¨vª~¬z ¨¥¢¢ ¥«ª 
16.  Z®¦¥©«¨zD¢z|v¢ x¥¤©z§«z¤xz© ¥{ ©¯©ªz£ {v~¢«¨z 
17.  i}z yzB{vxª¥ ©ªv¤yv¨y {¥¨ {~¤v¤x~v¢ v¨¨v¤|z£z¤ª© 

^¥i v¦¦¢~xvª~¥¤Ċ© zx¥©¯©ªz£ =}zv¢ª}> 

16.  Zx¥©¯©ªz£ ¨¥w«©ª¤z©©? 
17.  Zx¥©¯©ªz£ ¦¨¥y«xª~¬~ª¯? 
18.  Zx¥©¯©ªz£ y~¬z¨©~ª¯? 

18.  c¥¤B{~¤v¤x~v¢ ¨z©¥«¨xz© ¥{ zx¥©¯©ªz£ ¦¢v¯z¨© 

[~¤v¤x~v¢ {zv©~w~¢~ª¯ 

19.  [~¤v¤x~v¢ ¨z©¥«¨xz© ¥{ ^¥i ¦v¨ª¤z¨©? 19.  kv¨~vw~¢~ª¯ ¥{ ^¥i v¦¦Ċ© x¥£¦«ªvª~¥¤v¢ ¢¥xvª~¥¤ wzª­zz¤ 
zy|z ¤¥yz© v¤yD¥¨ ª}z x¢¥«y 

izx}¤~xv¢ {zv©~w~¢~ª¯ 

20.  hxv¢z ¥{ ~£¦¢z£z¤ªvª~¥¤ 
21.  e¨z©z¤xzDvw©z¤xz ¥{ ©ªv¤yv¨y© v¤y ¢~w¨v¨~z© ~¤  

^¥i v¦¦ 
22.  ]zªz¨¥|z¤z~ª¯ v¤y £¥y«¢v¨~ª¯ ¥{ yz¬~xz©A ©z¨¬~xz©A 

¢~w¨v¨~z©A ¦¨¥|¨v££~¤| ¢v¤|«v|z©A v¤y ©ªv¤yv¨y©A  
~¤ ^¥i v¦¦ 

 

d¨|v¤~°vª~¥¤v¢ {zv©~w~¢~ª¯ 

23.  c«£wz¨ ¥{ ©ªv¡z}¥¢yz¨© 
24.  hªv¡z}¥¢yz¨©Ċ ̂i v¤y ^¥i z®¦z¨~z¤xzD¡¤¥­¢zy|z 

20.  hªv¡z}¥¢yz¨©Ċ ~¤ªz¨¤v¢ x¥£¦¢z®~ª¯A x¥}z¨z¤x¯A v¤y 
¨z©¦¥¤©~w~¢~ª¯ x¢v¨~ª¯ 

21.  hªv¡z}¥¢yz¨©Ċ x«¢ª«¨z v¤y ¬~©~¥¤ ª¥­v¨y© ~¤¤¥¬vª~¥¤ 
ª}¨¥«|}¥«ª ª}z ­}¥¢z ¥¨|v¤~°vª~¥¤ 

10.1.3.2  Contribution to the process of business model development  

The scope is shifting from theoretical business model ontologies, towards more practical 

approaches of business model tooling. This is crucial, as business model thinking should contribute to 

practical solutions. Currently, the scientific field of business mod el tooling is mainly focused at business 

model design, testing, and implementation. Also, the majority of business model tooling approaches 

focus on financial evaluation , thus neglecting non -financial aspects. This research contributes to the 

under-studied scientific field of business model tooling for informed decision making in initial stages of 

the business model development process.  

 

We argue that before designing, testing, and implementing, business models (i.e. what the 

majority of tools is focused o n), an initial assessment about the business potential is beneficial.  This is 

because business model design, testing, and implementation, constitute a time and resource consuming 

process. This study delivers a business modelling tool that can be used to id entify the business potential 

of edge computing for distinct IoT applications, based on business model viability  and feasibility . As 

displayed in Figure 35 , the tool that is used to identify the  business model potential,  is utilized  prior to 

the business model design phase. The input of the tool is a mobile service, in a specific application area , 

without explicit ideas about the business model logic behind it. The output of the tool is a qualitative 

indication about  the potential business model viability and feasibility  in an application area (also without 

a design of the business model). Only if  there is substantial business model potential , the business model 
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design phase is entered. This process increases the effic iency of business model development, as it 

allows for an initial  quick assessment before starting the  resource intensive business model design  

phase.   

 

 
Figure 35 : Contribution to the process of business model development  

l}z¨zv© ª}z ª¥¥¢ ­v© ©¦zx~{~xv¢¢¯ yz©~|¤zy {¥¨ ª}z zy|z x¥£¦«ª~¤| y¥£v~¤A {¨¥£ ©zxª~¥¤ FECFCG ­z 

x¥¤x¢«yz ª}vª ª}z ¤~¤z |z¤z¨~x ¬v¨~vw¢z©P ¦z¨xz~¬zy ¬v¢«z ¥{ ª}z ~¤{¨v©ª¨«xª«¨zA ©­~ªx}~¤| x¥©ª©A x«©ª¥£z¨ 

wv©zD¨z¬z¤«z ©¥«¨xzA ¨z¢vª~¬z ~¤{¨v©ª¨«xª«¨z x¥©ªA ={~¤v¤x~v¢> ¨~©¡A ^¥i v¦¦¢~xvª~¥¤Ċ© zx¥©¯©ªz£ =}zv¢ª}>A 

{~¤v¤x~v¢ {zv©~w~¢~ª¯A ªzx}¤~xv¢ {zv©~w~¢~ª¯A v¤y ¥¨|v¤~°vª~¥¤v¢ {zv©~w~¢~ª¯A xv¤ wz |z¤z¨v¢~°zy ª¥­v¨y© ª}z 

w¨¥vyz¨ {~z¢y ¥{ £¥w~¢z ©z¨¬~xz ~¤¤¥¬vª~¥¤©C ]z¤xzA ª}z |z¤z¨~x ¦v¨ª ¥{ ª}z ª¥¥¢ xv¤ wz «©zy v© |«~yz ª¥ 

v©©z©© ª}z w«©~¤z©© ¦¥ªz¤ª~v¢ {¥¨ £¥w~¢z ©z¨¬~xz ~¤¤¥¬vª~¥¤© ~¤ y~©ª~¤xª v¦¦¢~xvª~¥¤ v¨zv©C ]¥­z¬z¨A ~¤ ¥¨yz¨ 

ª¥ «©z ª}z©z |z¤z¨~x ¬v¨~vw¢z©A ª}z¯ ©}¥«¢y wz x¥¤ªz®ª«v¢~°zy ª¥ ª}z ¤z­ «¤~ª ¥{ v¤v¢¯©~©C i­¥ z®v£¦¢z© ¥{ 

£¥w~¢z ©z¨¬~xz© {¥¨ ­}~x} ª}z |z¤z¨~x ª¥¥¢ xv¤ wz x¥¤ªz®ª«v¢~°zy v¨zO X¢¥«y x¥£¦«ª~¤| v¤y J\C 

 

i}z yz©~|¤zy ª¥¥¢ vyy© ª¥ z®~©ª~¤| ª¥¥¢© ª}vª xv¤ wz «©zy ª¥ v©©z©© ª}z w«©~¤z©© ¦¥ªz¤ª~v¢C [~¨©ªA ~ª 

y~{{z¨z¤ª~vªz© {¨¥£ w«©~¤z©© £¥yz¢ ª¥¥¢© ª}vª v¨z {¥x«©zy ¥¤ {~¤v¤x~v¢ z¬v¢«vª~¥¤A w¯ ~¤x¢«y~¤| ¤¥¤B

{~¤v¤x~v¢ ¬v¨~vw¢z© =~CzC ª}z ªzx}¤~xv¢ v¤y ¥¨|v¤~°vª~¥¤v¢ y¥£v~¤>C hzx¥¤y¢¯A ~ª vyy© ª¥ ª}z w«©~¤z©© ª¥¥¢ 

y¨v{ªzy ~¤ ª}z w¥¥¡ ¥{ W¥«­£v¤ zª v¢C =GEEM>A ­}~x} v¢¢¥­© {¥¨ ~yz¤ª~{~xvª~¥¤ ¥{ ª}z w«©~¤z©© ¦¥ªz¤ª~v¢ 

wv©zy ¥¤ w«©~¤z©© £¥yz¢ ¬~vw~¢~ª¯C i}~¨y¢¯A ª}z yz©~|¤zy ª¥¥¢ ~© £¥¨z x¥£¦¨z}z¤©~¬z ª}v¤ ª}z ¬v¢«z 

¦¨¥¦¥©~ª~¥¤ xv¤¬v© d©ªz¨­v¢yz¨ zª v¢C =GEFI>A ­}~x} xv¤ wz «©zy ª¥ ~yz¤ª~{¯ ª}z w«©~¤z©© ¦¥ªz¤ª~v¢ wv©zy 

¥¤ ª}z ¬v¢«z ª}vª ~© x¨zvªzy ª¥ x«©ª¥£z¨©C lz v¨|«z ª}vª ~yz¤ª~{~xvª~¥¤ ¥{ x«©ª¥£z¨ ¬v¢«z ~© ¤¥ª ©«{{~x~z¤ª 

ª¥ v©©z©© ª}z ¦¥ªz¤ª~v¢C ^¤©ªzvyA {¥¨ v ¬~vw¢z w«©~¤z©© £¥yz¢A ª}z¨z ©}¥«¢y wz ©«{{~x~z¤ª ¬v¢«z {¥¨ w¥ª} ª}z 

x«©ª¥£z¨ v¤y ª}z ¤zª­¥¨¡ ¥{ x¥£¦v¤~z© ª}vª yz¢~¬z¨ ª}z ©z¨¬~xzC h¥¢z¢¯ ~yz¤ª~{¯~¤| v ¬~vw¢z w«©~¤z©© £¥yz¢ 

~© v¢©¥ ¤¥ª ©«{{~x~z¤ª ª¥ ¦¨¥¬~yz v¤ v£¦¢z ~¤y~xvª~¥¤ vw¥«ª ª}z w«©~¤z©© ¦¥ªz¤ª~v¢C ^¤©ªzvyA ª}z¨z ©}¥«¢y wz 

w¥ª} v ¬~vw¢z v¤y {zv©~w¢z ©¥¢«ª~¥¤C i}~© ~© z©¦zx~v¢¢¯ ¨z¢z¬v¤ª ~¤ }~|}¢¯ x¥£¦¢z® z¤¬~¨¥¤£z¤ª© =zC|C zy|z 

x¥£¦«ª~¤|> ­}z¨z ¨¥¢¢B¥«ª xv¤ wz ªzx}¤~xv¢¢¯A ¥¨|v¤~°vª~¥¤v¢¢¯A ¥¨ {~¤v¤x~v¢¢¯A y~{{~x«¢ªC cz|¢zxª~¤| 

{zv©~w~¢~ª¯ £v¯ ¢zvy ª¥ v ¬z¨¯ vªª¨vxª~¬z w«©~¤z©© xv©z v© ¥«ª¦«ª =~CzC v ¬~vw¢z w«©~¤z©© £¥yz¢>A w«ª ­~ª}¥«ª 

v¤ vx}~z¬vw¢z ©¥¢«ª~¥¤A ~ª ~© ~£¦¥©©~w¢z ª¥ z{{zxª«vªz ª}z yz©~¨zy w«©~¤z©© xv©zC  

10.1.4  Managerial  contribution  

d¤ ª}z £v¤v|z¨~v¢ ©~yzA ª}z ¢vx¡ ¥{ «¤yz¨©ªv¤y~¤| vw¥«ª zy|z x¥£¦«ª~¤| w«©~¤z©© £¥yz¢© ¢zy ª¥ v¤ 

«¤xz¨ªv~¤ª¯ vw¥«ª ª}z vxª«v¢ w«©~¤z©© ¬v¢«z ¥{ zy|z x¥£¦«ª~¤| {¥¨ y~©ª~¤xª ^¥i v¦¦¢~xvª~¥¤©A ¨z©«¢ª~¤| ~¤ 

yzvy¢¥x¡ ©~ª«vª~¥¤ ­}z¨z ¤z~ª}z¨ zy|z ¦¨¥¬~yz¨© ¤¥¨ ^¥i ¦¨¥¬~yz¨© v¨z ~¤xz¤ª~¬~°zy ª¥ z¤|v|z ~¤ v¤ zy|z 

x¥£¦«ª~¤| zx¥©¯©ªz£C i}z yz©~|¤zy ª¥¥¢ x¥¤ª¨~w«ªz© ª¥ ©¥¢¬~¤| ~£¦¢~xvª~¥¤© ª}vª ¨z©«¢ªzy {¨¥£ ª}~© 

¦̈ ¥w¢z£ v¨zv ¥¤ wz}v¢{ ¥{ w¥ª} ª}z vy¥¦ªz¨ =~CzC ^¥i ¦¨¥¬~yz¨©> v¤y ª}z ¦¨¥¬~yz¨ =~CzC zy|z ¦¨¥¬~yz¨©>C  

  

e¥ªz¤ª~v¢ vy¥¦ªz¨© xv¤ «©z ª}z ª¥¥¢ ~¤ ¥¨yz¨ ª¥ ~yz¤ª~{¯ v¤y v¨|«z ~{ zy|z x¥£¦«ª~¤| ¦¨¥¬~yz© v 

©«~ªvw¢z ©¥¢«ª~¥¤ {¥¨ ª}z~¨ ^¥i v¦¦¢~xvª~¥¤ v¨zvC i}z©z vy¥¦ªz¨© ©}¥«¢y v¢©¥ «©z ª}z ª¥¥¢ ª¥ v¤v¢¯°z ~{ v¤ 

zy|z x¥£¦«ª~¤| ~¤{¨v©ª¨«xª«¨z ¦¨¥¬~yz© ©«{{~x~z¤ª ¬v¢«z {¥¨ zy|z ©z¨¬~xz ¦¨¥¬~yz¨©C i}~© ~© x¨«x~v¢A v© zy|z 

©z¨¬~xz ¦¨¥¬~yz¨© ¤zzy ª¥ |v~¤ ©«w©ªv¤ª~v¢¢¯ ~¤ ¥¨yz¨ ª¥ ~¤xz¤ª~¬~°z ª}z£ ª¥ {vx~¢~ªvªz ¨¥¢¢B¥«ª ¥{ ª}z yz©~¨zy 

~¤{¨v©ª¨«xª«¨zC i}z ª¥¥¢ ª}«© }z¢¦© ¦¥ªz¤ª~v¢ vy¥¦ªz¨© ~¤ ª}z~¨ ¦¨¥xz©© ¥{ z¬v¢«vª~¤| ª}z ~¤¤¥¬vª~¥¤ =~CzC 

zy|z x¥£¦«ª~¤|> v¤y ~yz¤ª~{¯~¤| ­}~x} vy¬v¤ªv|z© v¤y y~©vy¬v¤ªv|z© ~ª £v¯ w¨~¤| ª¥ ª}z£ ©¦zx~{~xv¢¢¯C ^¤ 

ª}vª ©z¤©zA w¯ «©~¤| ª}z ª¥¥¢A ¦¥ªz¤ª~v¢ vy¥¦ªz¨© }v¬z v¤ z¤}v¤xzy v£¥«¤ª ¥{ ~¤¤¥¬vª~¥¤Bz¬v¢«vª~¥¤ 

~¤{¥¨£vª~¥¤ ª¥ ª}z~¨ vxxz©©C V© xv¤ wz yzy«xzy {¨¥£ g¥|z¨© =GEEH> ~¤¤¥¬vª~¥¤ y~{{«©~¥¤ ª}z¥¨¯A ª}z 

~¤x¨zv©z ~¤ vxxz©©~w¢z ~¤¤¥¬vª~¥¤Bz¬v¢«vª~¥¤ ~¤{¥¨£vª~¥¤A ¨zy«xz© «¤xz¨ªv~¤ª¯C gzy«xzy «¤xz¨ªv~¤ª¯ ~¤ ª«¨¤ 

x¥¤ª¨~w«ªz© ª¥ ~¤x¨zv©zy vy¥¦ª~¥¤ ¨vªz©A v© ¦¥ªz¤ª~v¢ x«©ª¥£z¨© }v¬z wzªªz¨ £v~¤© ª¥ v©©z©© ª}z ¬v¢«z ¥{ 

v¤ ~¤¤¥¬vª~¥¤ ª¥ ª}z~¨ w«©~¤z©©C ]z¤xzA ­z v¨|«z ª}vª ª}z ª¥¥¢ x¥¤ª¨~w«ªz© ª¥ ¨zy«x~¤| ª}z «¤xz¨ªv~¤ª¯ 



   

 117  of 225  
 

vw¥«ª ª}z zy|z x¥£¦«ª~¤| ~¤¤¥¬vª~¥¤ v¤y ª}z¨zw¯ }v© ª}z ¦¥ªz¤ª~v¢ ª¥ z¤}v¤xz vy¥¦ª~¥¤ ¨vªz©C i}z©z 

~¤x¨zv©zy vy¥¦ª~¥¤ ¨vªz© v¨z x¨«x~v¢ {¥¨ ~¤xz¤ª~¬~°~¤| ¦¥ªz¤ª~v¢ zy|z x¥£¦«ª~¤| ¦¨¥¬~yz¨© ª¥ ~¤¬z©ª ~¤ v¤ 

zy|z x¥£¦«ª~¤| zx¥©¯©ªz£C i}~© ~© wzxv«©z ~¤x¨zv©zy vy¥¦ª~¥¤ z¤¢v¨|z© ª}z~¨ x«©ª¥£z¨Bwv©z v¤y ª}z¨zw¯ 

y¨~¬z© ¨z¬z¤«zC V¤¥ª}z¨ ­v¯ ~¤ ­}~x} ª}z ª¥¥¢ ¦¨¥¬~yz© ¬v¢«z {¥¨ ¦¥ªz¤ª~v¢ vy¥¦ªz¨©A ~© ~¤ v ©xz¤v¨~¥ ­}z¨z 

ª}z¯ v¢¨zvy¯ yzx~yzy ª¥ z{{zxª«vªz v¤ zy|z ~¤{¨v©ª¨«xª«¨zA w«ª yz¬z¢¥¦£z¤ª v¤yD¥¨ «ª~¢~°vª~¥¤ ~© 

©ªv||z¨~¤|C i}z ª¥¥¢ xv¤ ª}z¤ wz «©zy ~¤ }~¤y©~|}ªA ~¤ ¥¨yz¨ ª¥ v¤v¢¯°z ­}~x} v©¦zxª© v¨z ª}z ¨z¬z¨©z 

©v¢~z¤ª ©ªv||z¨~¤| ©«xxz©©{«¢ ¨¥¢¢B¥«ªC i}~© ~¤{¥¨£vª~¥¤ ~© ª}z¤ «©zy ª¥ £v¡z v yzx~©~¥¤ ª¥ yzy~xvªz z{{¥¨ª© 

ª¥­v¨y© ©¥¢¬~¤| ª}z ~yz¤ª~{~zy ¦¨¥w¢z£A ¥¨ ~{ ª}z ¦¨¥w¢z£ xv¤¤¥ª wz ¨z©¥¢¬zy ~¤ ª}z ©}¥¨ªB̈ «¤A vwv¤y¥¤ ª}z 

~yzvC W¯ y¥~¤| ©¥A ª}z ª¥¥¢ x¥¤ª¨~w«ªz© ª¥ ª}z ¦¨¥xz©© ¥{ ¦¨¥w¢z£ ~yz¤ª~{~xvª~¥¤ {¥¨ {v~¢zy ¨¥¢¢B¥«ª© ¥{ v¤ 

zy|z ~¤{¨v©ª¨«xª«¨zC av©ª¢¯A ¦¥ªz¤ª~v¢ vy¥¦ªz¨© £v¯ ¦¢v¤ ª¥ yz¢~¬z¨ v¤ ^¥i v¦¦¢~xvª~¥¤ ~¤ ª}z {«ª«¨z =~CzC v 

{«ª«¨z ^¥i v¦¦¢~xvª~¥¤>C ^{ zy|z x¥£¦«ª~¤| ~© z®¦zxªzy ª¥ yz¢~¬z¨ ©«w©ªv¤ª~v¢ ¬v¢«z ª¥ ª}~© v¦¦¢~xvª~¥¤ v¨zvA 

ª}z ª¥¥¢ }z¢¦© ~¤ ~yz¤ª~{¯~¤| ª¥ ­}vª z®ªz¤ª ª}z ¦¥ªz¤ª~v¢ vy¥¦ªz¨ ~© ¥¨|v¤~°vª~¥¤v¢¢¯A {~¤v¤x~v¢¢¯A v¤y 

ªzx}¤~xv¢¢¯A ¨zvy¯ {¥¨ ¨¥¢¢B¥«ª =~CzC ª}z {zv©~w~¢~ª¯ v©¦zxª ¥{ ª}z ª¥¥¢>C ^yz¤ª~{~zy x¥£¦¢z®~ª~z© xv¤ ª}z¤ wz 

¨z©¥¢¬zy ¦¨~¥¨ ª¥ ª}z {«ª«¨z ¨¥¢¢B¥«ªA ~¤ ¥¨yz¨ ª¥ ©£¥¥ª}z¤ ª}z ~£¦¢z£z¤ªvª~¥¤ ¦¨¥xz©©C  

 

[¥¨ ¦¥ªz¤ª~v¢ ¦¨¥¬~yz¨©A ª}z w~||z©ª «¤¡¤¥­¤ ­v© ¨z¢vªzy ª¥ ª}z v¤v¢¯©~© ¥{ ª}z w«©~¤z©© ¦¥ªz¤ª~v¢ 

zy|z x¥£¦«ª~¤| }v© {¥¨ y~©ª~¤xª ^¥i v¦¦¢~xvª~¥¤ v¨zv©C Wzxv«©z ¥{ ª}~© «¤¡¤¥­¤A ª}z©z ¦¨¥¬~yz¨© ­z¨z ¤¥ª 

vw¢z ª¥ £v¡z ~¤{¥¨£zy yzx~©~¥¤© ª¥ ªv¨|zª ^¥i £v¨¡zª© ª}vª }¥¢y ©«w©ªv¤ª~v¢ w«©~¤z©© ¦¥ªz¤ª~v¢C V¢©¥A ª}~© 

«¤¡¤¥­¤ ¨z©«¢ªzy ~¤ v x¢v©©~xv¢ w¥¥ª©ª¨v¦¦~¤| ¦¨¥w¢z£A ­}z¨z ¦¥ªz¤ª~v¢ ¦¨¥¬~yz¨© ­z¨z ¨z¢«xªv¤ª ª¥ ~¤¬z©ª 

~¤ v¤ zy|z x¥£¦«ª~¤| zx¥©¯©ªz£C l~ª} ª}z yz©~|¤zy ª¥¥¢A ¦¥ªz¤ª~v¢ zy|z x¥£¦«ª~¤| ¦¨¥¬~yz¨© xv¤ ¤¥­ 

v¤v¢¯°z ª}~© w«©~¤z©© ¦¥ªz¤ª~v¢C V© ª}z ª¥¥¢ ~© ¨z§«~¨z© v §«v¢~ªvª~¬z v©©z©©£z¤ª© {¥¨ zvx} ¬v¨~vw¢zA ~ª 

¦«©}z© ª}z ¥¤z© v¦¦¢¯~¤| ~ª ª¥ ¦¨¥¬~yz ¢¥|~xv¢ v¨|«£z¤ª©C h«w©z§«z¤ª¢¯A ª}¨¥«|} ª}z FEB©ªz¦ ¦¨¥xz©© ¥{ 

v¦¦¢¯~¤| ª}z ª¥¥¢A ª}z yz©~|¤zy v¨ª~{vxª {vx~¢~ªvªz© ª}z {¥¨£«¢vª~¥¤ ¥{ ~¤{¥¨£zy yzx~©~¥¤© w¯ £zv¤© ¥{ 

¢¥|~xv¢ v¨|«£z¤ª©C lz v¨|«z ª}vª ª}~© ¥«ª¦«ª ¦¨¥¬~yz© x¥¤ª¨~w«ª~¥¤© {¥ ̈¦¥ªz¤ª~v¢ zy|z x¥£¦«ª~¤| 

¦¨¥¬~yz¨© ~¤ ª­¥ ­v¯©C [~¨©ªA ª}z ~yz¤ª~{~xvª~¥¤ ¥{ w«©~¤z©© ¦¥ªz¤ª~v¢ z¤vw¢z© ¦¥ªz¤ª~v¢ zy|z ¦¨¥¬~yz¨© ª¥ 

£v¡z x}¥~xz© ¦¨¥¬~yz ©«w©ªv¤ª~v¢ w«©~¤z©© ¬v¢«zC ]z¤xzA ~¤{¥¨£zy yzx~©~¥¤© ª}vª ¨z©«¢ª {¨¥£ ª}z ª¥¥¢ v¢¢¥­ 

¦¥ªz¤ª~v¢ ¦¨¥¬~yz¨© ª¥ ©¥¢z¢¯ ªv¨|zª £v¨¡zª© ª}vª x¥¤ªv~¤ x¥¤©~yz¨vw¢z ¦¥ªz¤ª~v¢C hzx¥¤yA ª}z ¢¥|~xv¢ 

v¨|«£z¤ª© ª}vª ©«w©ªv¤ª~vªz ª}z ª¥¥¢Ċ© x¥¤x¢«©~¥¤A ¦¨¥¬~yz ¦¨¥¥{ {¥¨ ª}z w«©~¤z©© £¥yz¢ ¬~vw~¢~ª¯ v¤y 

{zv©~w~¢~ª¯C i}z©z v¨|«£z¤ª© xv¤ ª}z¤ wz «©zy ª¥ x¥¤¬~¤xz zy|z ¦¨¥¬~yz¨© ª¥ ~¤¬z©ª ~¤ v¤ zy|z x¥£¦«ª~¤| 

zx¥©¯©ªz£C ]z¤xzA ª}z ª¥¥¢Ċ© ¥«ª¦«ª x¥¤ª¨~w«ªz© ª¥ w¨zv¡~¤| ª}z x«¨¨z¤ª yzvy¢¥x¡ ©~ª«vª~¥¤C   

10.1.4.1  Contribution to edge computing for predictive maintenance in industry 4.0.  

cz®ª ª¥ ª}z £v¤v|z¨~v¢ x¥¤ª¨~w«ª~¥¤ ~¤ ª}z |z¤z¨v¢ y¥£v~¤ ¥{ zy|z x¥£¦«ª~¤|A ª}z yz£¥¤©ª¨vª~¥¤ 

¦}v©z ¦¨¥¬~yz© «© ­~ª} v¤ ~¤y~xvª~¥¤ vw¥«ª ª}z ¦¥ªz¤ª~v¢ ¥{ zy|z x¥£¦«ª~¤| {¥¨ ¦¨zy~xª~¬z £v~¤ªz¤v¤xz ~¤ 

~¤y«©ª¨¯ ICEC b¥¨z ©¦zx~{~xv¢¢¯A ª}z ª¥¥¢ ~¤y~xvªz© ª}vª x«¨¨z¤ª¢¯A ª}z¨z ~© ¤¥ ©«w©ªv¤ª~v¢ ¦¥ªz¤ª~v¢ {¥¨ 

¦¨zy~xª~¬z £v~¤ªz¤v¤xz ~¤ ~¤y«©ª¨¯ ICEC i}~© ¨z©«¢ª© {¨¥£ ª}z ªzx}¤~xv¢ ~¤{zv©~w~¢~ª¯ ¥{ ¢v¨|zB©xv¢z ¨¥¢¢B¥«ª 

¥{ ¦¨zy~xª~¬z £v~¤ªz¤v¤xz ~¤ ~¤y«©ª¨¯ ICEA wzxv«©z ¥{ ª}z ¢v¨|z }zªz¨¥|z¤z~ª¯ ¥{ yz¬~xz© v¤y ©ªv¤yv¨y©C 

V© v ¨z©«¢ªA zy|z x¥£¦«ª~¤|Ċ© ¢v¨|z©ª x¥¤ª¨~w«ª~¥¤ ª¥ ª}z ~yzv ¥{ ¦¨zy~xª~¬z £v~¤ªz¤v¤xzA ­}~x} ~©P z¤vw¢~¤| 

yzxz¤ª¨v¢~°zy x¥£¦«ªvª~¥¤v¢ ¥{{¢¥vy~¤| {¥¨ ª}z z¤¥¨£¥«© v£¥«¤ª ¥{ yvªv ©ª¨zv£© =~CzC £~ª~|vª~¤| 

wv¤y­~yª} ¨z§«~¨z£z¤ª© v¤y ¨zy«x~¤| ª¨v¤©£~©©~¥¤ x¥©ª>A ~© ¤¥ª ª¥«x}zy «¦¥¤C [«¨ª}z¨£¥¨zA ¢v¨|z ©xv¢z 

¨¥¢¢B¥«ª ~© v ¦¨z¨z§«~©~ªz ~¤ ¥¨yz¨ ª¥ |v~¤ £v®~£«£ ¬v¢«z ¥«ª ¥{ ¦¨zy~xª~¬z £v~¤ªz¤v¤xz ~¤ ªz¨£© ¥{ x¥©ª 

©v¬~¤|C V© ª}~© ~© ¤¥ª ¦¥©©~w¢zA zy|z x¥£¦«ª~¤| y¥z© ¤¥ª «¤¢¥x¡ ©«w©ªv¤ª~v¢ x«©ª¥£z¨ ¬v¢«z v¤y ª}z 

w«©~¤z©© £¥yz¢ xv¤¤¥ª wz yzz£zy ª¥ wz ¬~vw¢zC ]¥­z¬z¨A ~{ £v ¥¨ x}v¢¢z¤|z© v¨z ¥¬z¨x¥£zA v £v ¥¨ 

¦¥ªz¤ª~v¢ £v¨¡zª v­v~ª©A ¥¤z ª}vª ~© £v¤~{¥¢y ¥{ ª}z x«¨¨z¤ª £v¨¡zª v¤y ¥¤z ª}vª £v¯ ¦¨¥¬~yz ©«w©ªv¤ª~v¢ 

¬v¢«z ª¥ ª}z x«©ª¥£z¨ v© ­z¢¢C [¥¨ ¦¥ªz¤ª~v¢ zy|z ¦¨¥¬~yz¨©A ª}z ª¥¥¢ ~yz¤ª~{~z© ª}vª ¦¨zy~xª~¬z £v~¤ªz¤v¤xz 

~¤ ~¤y«©ª¨¯ ICEC ¦¨¥¬~yz© v¤ vªª¨vxª~¬z ¦¥ªz¤ª~v¢ v¦¦¢~xvª~¥¤ v¨zvC i¥ x¥¤x¢«yzA ­z vy¬~©z zy|z ¦¨¥¬~yz¨© 

ª¥ £v¡z ©£v¢¢ ~¤~ª~v¢ ~¤¬z©ª£z¤ª© {¥¨ zy|z x¥£¦«ª~¤| ~¤ ¦¨zy~xª~¬z £v~¤ªz¤v¤xz ~¤ ¥¨yz¨ ª¥ ©¥¢¬z ª}z 

x«¨¨z¤ª ¦¨¥w¢z£©C j¤ª~¢ ª}¥©z ¦¨¥w¢z£© v¨z ¨z©¥¢¬zyA ­z vy¬~©z ¤¥ª ª¥ ªv¨|zª ¥¤ £v ¥¨ ¨¥¢¢B¥«ª ~¤ ª}~© ^¥i 

v¦¦¢~xvª~¥¤ v¨zvC ̂¤©ªzvyA ¦¨¥¬~yz¨© ©}¥«¢y ¢¥¥¡ {¥¨ ¥ª}z¨ ^¥i v¦¦¢~xvª~¥¤© ~¤ ¥¨yz¨ ª¥ |z¤z¨vªz ©}¥¨ªBªz¨£ 

¨z¬z¤«zC i}~© ¥«ª¦«ª ¥{ ª}z ª¥¥¢ x¥¤ª¨~w«ªz© ª¥ ª}z {~z¢y ~¤ ª­¥ ­v¯©C [~¨©ªA ~ª ~yz¤ª~{~z© ª}vª £v ¥¨ 

~¤¬z©ª£z¤ª© ~¤ ª}~© ¨z©¦zxª~¬z ^¥i v¦¦¢~xvª~¥¤ v¨zv v¨z ¤¥ª ¨zx¥££z¤yzy v© ª}z¨z ~© x«¨¨z¤ª¢¯ ¤¥ 

©«w©ªv¤ª~v¢ x«©ª¥£z¨ ¬v¢«zC i}z v£w~|«~ª¯ ª}vª ¨z¬¥¢¬zy v¨¥«¤y ª}z ¦¥ªz¤ª~v¢ ª}vª zy|z x¥£¦«ª~¤| 

yz¢~¬z¨© ª¥ ¦¨zy~xª~¬z £v~¤ªz¤v¤xz }v© ª}z¨zw¯ wzz¤ ©¥¢¬zyC hzx¥¤yA ª­¥ ¦¨¥w¢z£ v¨zv© ª}vª }~¤yz¨ ª}z 
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¦¥ªz¤ª~v¢ v¨z ~yz¤ª~{~zyC ]z¤xzA ª}z ª¥¥¢ x¥¤ª¨~w«ªz© ª¥ ª}z {~z¢y ¥{ ¦¨zy~xª~¬z £v~¤ªz¤v¤xz ~¤ ~¤y«©ª¨¯ ICE 

w¯ ¦¥~¤ª~¤| ¥«ª ©¦zx~{~x v¨zv© ª}vª ©}¥«¢y wz {¥x«©zy ¥¤C  

10.2  Recommendations   

10.2.1  Applying the tool on other IoT application areas  

It is recommended to apply the tool to other IoT application areas in order to uncover their 

potential.  This research demonstrated the tool on one IoT application area. i}z ª¥¥¢Ċ© ¥«ª¦«ª ©«||z©ªzy 

that this application area currently does not hold substantial potential. However, as identified in section 

3.1.1.3 , there is a myriad of potential IoT application areas for edge compu ting. Applying the tool on 

other IoT application areas should thus be done in order to discover an area that holds substantial value. 

lz ¨zx¥££z¤y ¥¤¢¯ ª¥ z¤ªz¨ v¤ ^¥i v¦¦¢~xvª~¥¤ v¨zv ~{ ª}z ª¥¥¢Ċ© ¥«ª¦«ª ©«||z©ª© ª}vª ª}z¨z ~© 

substantial potential.  Several companies are recommended to take initiative to apply the tool:  

¶ e¥ªz¤ª~v¢ zy|z ¦¨¥¬~yz¨© =zC|C b~x¨¥©¥{ªA \¥¥|¢zA V£v°¥¤A h~z£z¤©>O ^ª ~© ¨zx¥££z¤yzy ª}vª 

ª}z©z ª¯¦z© ¥{ x¥£¦v¤~z© «©z ª}z ª¥¥¢ ~¤ ¥¨yz¨ ª¥ £v¡z ~¤{¥¨£zy yzx~©~¥¤© ª¥ z¤ªz¨ ^¥i £v¨¡zª© 

ª}vª }¥¢y ©«w©ªv¤ª~v¢ ¦¥ªz¤ª~v¢C  

¶ czª­¥¨¡ ¦¨¥¬~yz¨© =zC|C ]«v­z~A `ecA a~wz¨ª¯ \¢¥wv¢A k¥yv{¥¤z>O Zy|z ¦¨¥¬~yz¨© v¨z ¦¥ªz¤ª~v¢ 

x«©ª¥£z¨© {¥¨ ¤zª­¥¨¡ ¦¨¥¬~yz¨©C ]z¤xzA ­z ¨zx¥££z¤y ¤zª­¥¨¡ ¦¨¥¬~yz¨© ª¥ «©z ª}z ª¥¥¢ ~¤ 

¥¨yz¨ ª¥ ©«¦¦¥¨ª ¦¥ªz¤ª~v¢ zy|z ¦¨¥¬~yz¨© ~¤ ªv¨|zª~¤| ¬~vw¢z v¤y {zv©~w¢z ^¥i v¦¦¢~xvª~¥¤ v¨zv©C   

¶ X¥¤©«¢ªv¤ª© =zC|C ZnA Yz¢¥~ªªzA e­XA `eb\>O i}z ¤¥¤Bw~v©zy ¬~z­ ¥{ z®ªz¨¤v¢ x¥¤©«¢ªv¤ª© ~© 

¨z¢z¬v¤ª {¥¨ v¦¦¢¯~¤| ª}z ª¥¥¢C i}z©z x¥£¦v¤~z© v¨z ¨zx¥££z¤yzy ª¥ «©z ª}z ª¥¥¢ ~¤ ¥¨yz¨ ª¥ 

¦¨¥¬~yz v ¤¥¤Bw~v©zy v©©z©©£z¤ª© vw¥«ª ª}z ¦¥ªz¤ª~v¢ ¥{ zy|z x¥£¦«ª~¤| ~¤ ^¥i v¦¦¢~xvª~¥¤ 

v¨zv©C l~ª} ª}vªA ª}z¯ xv¤ vy¬~©z ¦¥ªz¤ª~v¢ zy|z ¦¨¥¬~yz¨©A ¤zª­¥¨¡ ¦¨¥¬~yz¨©A v¤y ^¥i ©z¨¬~xz 

¦¨¥¬~yz¨©A vw¥«ª ~¤ªz¨z©ª~¤| ^¥i v¦¦¢~xvª~¥¤ v¨zv© ª}vª ©}¥«¢y wz ªv¨|zªzyC 

¶ ^¥i ©z¨¬~xz ¦¨¥¬~yz¨© =zC|C lv¯£¥A dx«¢«©A ^Wb>O lz ¨zx¥££z¤y ª}z©z x¥£¦v¤~z© ª¥ «©z ª}z 

ª¥¥¢ ~¤ ¥¨yz¨ ª¥ |v«|z ~{ zy|z x¥£¦«ª~¤| ¦¨¥¬~yz© ¬v¢«z {¥¨ ª}z~¨ ©z¨¬~xz ¥{{z¨~¤|C ^ª ~© v¢©¥ 

¨zx¥££z¤yzy {¥¨ ª}z©z ª¯¦z© ¥{ x¥£¦v¤~z© ª¥ «©z ª}z ª¥¥¢ ~¤ ¥¨yz¨ ª¥ z©ª~£vªz ª¥ ­}vª z®ªz¤ª 

ª}z¯ v¨z ªzx}¤~xv¢¢¯A ¥¨|v¤~°vª~¥¤v¢¢¯A v¤y {~¤v¤x~v¢¢¯A ¨zvy¯ {¥¨ ¨¥¢¢B¥«ªC  

10.2.2  Improving the tool  

In order to solve the limitations of this research, this section provides a number of 

recommendations for further improvement of the tool. First of  all, it is recommended to do a second 

round of expert interviews in order to validate the tool  as drafted in design phase 2. This should help in 

validating the empirical relevance of the adjusted - and newly identified variables. Secondly, it is 

recommended to do another evaluation of the tool  by means of a new interview round , where 

interviewees  are asked about the clearness, usability and utility of the tool . Whereas the tool  has been 

evaluated upon the design objectives as drafted in Chapter 4, the tool  has not been evaluated by input 

of other respondents. Therefore, evaluating the tool  by means of expert int erviews provides enhanced 

~¤©~|}ª© vw¥«ª ª}z ª¥¥¢Ċ© «ª~¢~ª¯ v© z®¦z¨~z¤xzy w¯ ~¤y«©ª¨¯ ¦¨vxª~ª~¥¤z¨©. Third, it is recommended to 

research how the re levant domains of  blockchain, AI and, 5G, impact the potential of edge computing 

for an IoT application s. These interrelated domains are large research topics and should therefore be 

separately researched.  Fourth , it is relevant to  deep-dive into the prici ng mechanism, in order to see 

how an increase in customer value translate s into an increase in price.  Researching the pricing 

mechanism is relevant in order to determine adequate pricing of an edge computing service and in order 

to make a quantitative asse ssment of the expected returns for potential edge providers. Fifth , it is 

recommended to reweight th e relative importance of the generic variables . This is especially relevant 

in order to  enhance the reliability of the weights and thereby  provide us with a  better estimate. Sixth, it 

is recommended to simplify the tool. Whereas the manifold of variables that were identified in this 

research are relevant in order to answer the complex main question, it results in a tool that is relatively 

complicated.  For scientific purposes it is argued that the identified variables are all relevant. However, 

for managerial purposes, simplification (i.e. reducing the amount of variables) can bring additional 

utility as it simplifies use of the tool. Lastly, it is  recommend to uncover in what way the qualitative 
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arguments that are part of applying the tool, can be substantiated with quantitative proof. By doing so, 

the subjectivity bias that is indulged by the qualitative assessment per variables is reduced.  

10.2.3  Contextualizing the  generic part of the tool towards other mobile 
services  

For mobile services that are dealing with problems similar to those identified in this research (i.e. 

lack of understanding about business models, problems to identify high potential application areas , 

and/or problems convincing providers and adopters to engage with the innovation), we recommend to 

contextualize the generic part of this tool towards their focal mobile service. Examples of such mobile 

services are: Cloud computing, 5G, and optical wirel ess networks, among others. Doing so, contributes 

on two behalves. First, it contributes by analyzing the business potential for potential application areas 

of those specific mobile services and thereby enhances informed decision making. Second, it 

contrib utes by demonstrating the philosophy that; identification of business model potential, prior to 

business model design, increases the efficiency in the business model development process.    

10.3  Reflection on edge computing  
]v¬~¤| {~¤~©}zy ª}z ª}z©~© ¦¨¥ zxªA ª}~© ©zxª~¥¤ ¨z{¢zxª© wvx¡ ¥¤ zy|z x¥£¦«ª~¤| ~¤ |z¤z¨v¢C ^© zy|z 

x¥£¦«ª~¤| }z¨z ª¥ ©ªv¯T ^{ ©¥A ~¤ ­}vª ­v¯ ­~¢¢ ~ª ~¤ªz¨vxª ­~ª} ª}z x«¨¨z¤ª x¢¥«y x¥£¦«ª~¤| ¦v¨vy~|£T 

V¤yA }¥­ ©}¥«¢y x¥£¦v¤~z© ¨¥¢¢B¥«ª ©«x} ~¤{¨v©ª¨«xª«¨z©T i}z©z x¥£¦¢z® §«z©ª~¥¤© xv¤ x«¨¨z¤ª¢¯ ¤¥ª wz 

z£¦~¨~xv¢¢¯ ¬v¢~yvªzyC ]¥­z¬z¨A v{ªz¨ yzz¦By~¬~¤| ~¤ª¥ ª}z w«©~¤z©© £¥yz¢ ¬v¨~vw¢z© ª}vª ~¤{¢«z¤xz ª}z 

¦¥ªz¤ª~v¢ ¥{ zy|z x¥£¦«ª~¤| {¥¨ ^¥i v¦¦¢~xvª~¥¤©A v ¦z¨©¥¤v¢ ¬~z­ ª¥ ª}z©z §«z©ª~¥¤© xv¤ wz {¥¨£«¢vªzyC 

 

i¥ ª}z {~¨©ª ¥{ ª}z©z §«z©ª~¥¤©A ª}z¨z v¨z ©z¨~¥«© ¨zv©¥¤© ª¥ wz¢~z¬z ª}vª zy|z x¥£¦«ª~¤| ~© }z¨z ª¥ 

©ªv¯C l}z¨zv© ~¤~ª~v¢ ~yzv© ¥¤ zy|z x¥£¦«ª~¤| z£z¨|zy ~¤ ª}z ¢vªz FNNE© v¤y ª}z {~¨©ª ~¤~ª~v¢ zy|z 

x¥£¦«ª~¤| x¥¤xz¦ª v¢¨zvy¯ v¨¥©z ~¤ GEFGA ­z v¨z {~¤v¢¢¯ vª v ª~¦¦~¤|B¦¥~¤ª ­}z¨z zy|z ­~¢¢ wzx¥£z ¨zv¢~ª¯C 

Z©¦zx~v¢¢¯ ­~ª} ª}z ¨~©z ¥{ ª}z ^¥iA ­}~x} ~© ¨v¦~y¢¯ v¦¦¨¥vx}~¤| ª}z ¦¢vªzv« ¥{ ¦¨¥y«xª~¬~ª¯A ª}z wz¤z{~ª© 

ª}vª zy|z x¥£¦«ª~¤| yz¢~¬z¨© wzx¥£z ~¤x¨zv©~¤|¢¯ ~£¦¥¨ªv¤ªC ^¤ ª}z ¦¨z¬~¥«© yzxvyzA ­}z¨z x¢¥«y 

x¥£¦«ª~¤| wzxv£z ª}z yzB{vxª¥ ©ªv¤yv¨yA zy|z x¥£¦«ª~¤|Ċ© wz¤z{~ª© y~y ¤¥ª yz¢~¬z¨ ©«w©ªv¤ª~v¢ ¬v¢«z {¥¨ 

x¥£¦«ªvª~¥¤v¢ ¥{{¢¥vy~¤|C ^¤ ª}z ¢~|}ª ¥{ ^¥iA ª}~© }¥­z¬z¨ x}v¤|z©C d¤ ª}z ªzx}¤~xv¢ ©~yzA ©¥¢¬~¤| ª}z 

~¤}z¨z¤ª x¥£¦¢z®~ª~z© ¥{ ¥¬z¨}zvyA ¥¨x}z©ª¨vª~¥¤A v¤y ¤zª­¥¨¡ {«¤xª~¥¤ ¬~¨ª«v¢~°vª~¥¤ =v£¥¤| ¥ª}z¨©>A ¥{ 

©«x} yzxz¤ª¨v¢~°zy ~¤{¨v©ª¨«xª«¨z©A {~¤v¢¢¯ wzx¥£z© {zv©~w¢zC ]z¤xzA ­z ¤¥­ }v¬z v¤ ~¤{¨v©ª¨«xª«¨z ª}vª 

yz¢~¬z¨© ©«w©ªv¤ª~v¢ ¬v¢«z v¤y ~© wzx¥£~¤| {zv©~w¢zC lz wz¢~z¬z ª}vª ª}z ~yzv ¥{ ^¥i ~© }z¨z ª¥ ©ªv¯C 

[«¨ª}z¨£¥¨zA ­z wz¢~z¬z ª}vª ª}z yzxz¤ª¨v¢~°zy ¥{{B¢¥vy~¤| xv¦vx~ª¯ ­}~x} zy|z x¥£¦«ª~¤| yz¢~¬z¨©A ~© v 

¦¨z¨z§«~©~ªz {¥¨ £v¤ ̄̂ ¥i v¦¦¢~xvª~¥¤© ~¤ ¥¨yz¨ ª¥ {«¤xª~¥¤ ¦¨¥¦z¨¢¯C i}~© ~© z©¦zx~v¢¢¯ wzxv«©z ¥{ ª}z~¨ 

¦¨¥¬z¤ ~¤{¨v©ª¨«xª«¨z ¨z§«~¨z£z¤ª© ¥{P ¢¥­ ¢vªz¤x¯ v¤y  ~ªªz¨A wv¤yB­~yª} ¨z§«~¨z£z¤ª©A yvªv ¦¨~¬vx¯ v¤y 

©zx¨zx¯A ©zx«¨~ª¯A x¥¤ªz®ª v­v¨z¤z©©A £¥w~¢~ª¯ ©«¦¦¥¨ªA x¥¤¤zxª~¬~ª¯A v¤y z¤z¨|¯ «©v|zC i}z¨z{¥¨zA ­z 

wz¢~z¬z ª}vª zy|z x¥£¦«ª~¤| ~© }z¨z ª¥ ©ªv¯C i}z {vxª ª}vª £v ¥¨ ªzx} x¥£¦v¤~z© ©«x} v©P \¥¥|¢zA b~x¨¥©¥{ªA 

V£v°¥¤A v¤y ^WbA v¨z }zv¬~¢¯ ~¤¬z©ª~¤| ~¤ ª}z~¨ zy|z x¥£¦«ª~¤| xv¦vw~¢~ª~z©A ~£¦¢~z© ª}vª ª}z©z x¥£¦v¤~z© 

©}v¨z ª}~© ¬~z­C  

 

i}z |z¤z¨v¢ ~yzv ¥{ zy|z x¥£¦«ª~¤| ~© ¤¥ª z®¦zxªzy ª¥ ¨z¤yz¨ x¢¥«y x¥£¦«ª~¤| ¥w©¥¢zªzC ^¤©ªzvyA 

zy|z x¥£¦«ª~¤| ­~¢¢ ¦¨¥¥{ ª¥ wz v ¬v¢«vw¢z z®ªz¤©~¥¤ ª¥ x¢¥«y x¥£¦«ª~¤|C X¢¥«y x¥£¦«ª~¤|Ċ© y~©ª~¤xª 

wz¤z{~ª ¥{ v¢£¥©ª ~¤{~¤~ªz x¥£¦«ª~¤| ¦¥­z¨A ¢¥­ x¥©ª y«z ª¥ zx¥¤¥£~z© ¥{ ©xv¢zA v¤y ¦¥©©~w~¢~ª¯ ¥{ x¨¥©©B

¨z|~¥¤v¢ yvªv v||¨z|vª~¥¤A v¨z ©ª~¢¢ ¬v¢«vw¢z ª¥ £v¤¯ ^¥i v¦¦¢~xvª~¥¤©C i}z©z wz¤z{~ª© xv¤¤¥ª wz yz¢~¬z¨zy 

w¯ v¤ yzxz¤ª¨v¢~°zy zy|z x¥£¦«ª~¤| ~¤{¨v©ª¨«xª«¨zC i}z¨z{¥¨zA ~ª ~© z®¦zxªzy ª}vª x¢¥«y x¥£¦«ª~¤| ­~¢¢ wz 

x¥£¦¢z£z¤ªzy ­~ª} v¤ zy|z ¢v¯z¨C i}~© ~¤ªz|¨vª~¥¤ ­~¢¢ ¦¨¥¬z ª¥ wz ¬v¢«vw¢z v© ~ª z¤vw¢z© x«©ª¥£z¨© ª¥ 

¢z¬z¨v|z ª}z wz¤z{~ª© ¥{ w¥ª} ~¤{¨v©ª¨«xª«¨z©C ]z¤xzA v ª}¨zzB¢v¯z¨zy ~¤{¨v©ª¨«xª«¨z ­~ª}P ^¥i yz¬~xz© =¢v¯z¨ 

F>A zy|z ¤¥yz© =¢v¯z¨ G>A v¤y v x¢¥«y yvªv xz¤ªz¨ =¢v¯z¨ H>A ~© ª}z £¥©ª ¢~¡z¢¯ ©¥¢«ª~¥¤C ©ª¨zv£¢~¤zy 

~¤ªz|¨vª~¥¤ ¥{ ª}z©z ª}¨zz ¢v¯z¨© ~© }¥­z¬z¨ ©ª~¢¢ y~{{~x«¢ª y«z ª¥ x¥£¦¢z®~ª~z© ­~ª} ¬~¨ª«v¢ ¨z©¥«¨xz 

£v¤v|z£z¤ª =~CzC x¥¤{~|«¨~¤| ª}z «¤yz¨¢v¯~¤| ~¤{¨v©ª¨«xª«¨z ¢v¯z¨©> v¤y ªv©¡B¦v¨ª~ª~¥¤~¤| ={¥¨ ¥{{B¢¥vy~¤|>C 

V© £«x} z{{¥¨ª ~© yzy~xvªzy ª¥ ©¥¢¬~¤| ª}z©z x¥£¦¢z®~ª~z©A ~ª ~© z®¦zxªzy ª}vª ª}z©z ~©©«z© ­~¢¢ wz ¨z©¥¢¬zy 

~¤ ª}z ¤zv¨ {«ª«¨zC Z©¦zx~v¢¢¯ ­~ª} ~¤¤¥¬vª~¥¤© ©«x} v© ©z¨¬z¨¢z©© x¥£¦«ª~¤| =­}~x} ~© ©ª~¢¢ v ¦¨z£vª«¨z 
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x¥¤xz¦ª>A x¥¤{~|«¨~¤| ª}z x¥£¦«ªvª~¥¤v¢ ¦~¦zB¢~¤z ­~¢¢ wz ©~£¦¢~{~zyC lz wz¢~z¬z ª}vªA ­}z¤ ª}~© ~© 

ªzx}¤~xv¢¢¯ {zv©~w¢zA «¤~{¥¨£ zy|zBx¢¥«y ¦¢vª{¥¨£© wzx¥£z ª}z ¤z­ yzB{vxª¥ ©ªv¤yv¨yC X¥£¦v¤~z© ¢~¡z 

\¥¥|¢z v¤y b~x¨¥©¥{ª v¨z v¢¨zvy¯ ¦¨¥£¥ª~¤| ª}z x¥¤xz¦ª ¥{ v¤ «¤~{¥¨£ zy|zBx¢¥«y ¦¢vª{¥¨£ =zC|C V°«¨z 

zy|z v© vyyB¥¤ ª¥ V°«¨z x¢¥«y>C  

 

i}z §«z©ª~¥¤ ª}vª ¨z¢vªz© ª¥ ª}z ©ª¨vªz|~x ¨¥¢¢B¥«ª ¥{ zy|z x¥£¦«ª~¤| ~¤{¨v©ª¨«xª«¨z© ~© z¬z¤ £¥¨z 

x¥£¦¢~xvªzy ª¥ v¤©­z¨C ^¤~ª~v¢¢¯A ~ª ~© vy¬~©vw¢z ª¥ ªv¨|zª ^¥i v¦¦¢~xvª~¥¤ v¨zv© ­~ª} v ©£v¢¢ ª¥ £¥yz¨vªz 

©xv¢zC X«¨¨z¤ª¢¯A ¢v¨|zB©xv¢z ¨¥¢¢B¥«ª ¥{ zy|z x¥£¦«ª~¤| ~© x¥£¦¢z®C i}~© ~© y«z ª¥ ª}z z¤¥¨£¥«© v£¥«¤ª© 

¥{ }zªz¨¥|z¤z¥«© yz¬~xz© ª}vª }v¬z ª¥ wz ~¤ªz|¨vªzyA w«ª v¢©¥ wzxv«©z ¥{ ª}z vw«¤yv¤ª¢¯ }~|} ~¤¬z©ª£z¤ª 

ª}vª ~© ¨z§«~¨zyC V© zy|z x¥£¦«ª~¤| ~© ©ª~¢¢ ~¤ ~ªĊ© ~¤{v¤x¯A }~|} ~¤¬z©ª£z¤ª© x¥£z ­~ª} v¤ z¬z¤ }~|}z¨ ¨~©¡C 

i}z¨z{¥¨zA ­z ¨zx¥££z¤y x¥£¦v¤~z© ª¥ ©ªv¨ª ­~ª} ¦~¢¥ª© ~¤ ^¥i v¦¦¢~xvª~¥¤ v¨zv© ª}vª v¨z ©£v¢¢ ª¥ 

£¥yz¨vªz ~¤ ©xv¢zC X¥£¦v¤~z© xv¤ ©ª¨vªz|~xv¢¢¯ ªv¨|zª ©«x} v¦¦¢~xvª~¥¤© =vxx¥¨y~¤| ª¥ ª}z~¨ ¢¥xvª~¥¤> ~¤ 

¥¨yz¨ ª¥ ~ªz¨vª~¬z¢¯ w«~¢ªB«¦ v¤ z©ªvw¢~©}zy ¤zª­¥¨¡ ¥{ zy|z ¤¥yz© ª}¨¥«|}¥«ª ª}z x¥«¤ª¨¯C ^¤ {«ª«¨z ©ªv|z©A 

ª}z ¤zª­¥¨¡ ¥{ z©ªvw¢~©}zy zy|z ¤¥yz© xv¤ ª}z¤ wz «©zy ª¥ ©«¦¦¥¨ª ¢v¨|zB©xv¢z v¦¦¢~xvª~¥¤©C i}~© ¦¨¥¬~yz© 

ª­¥ vy¬v¤ªv|z©C [~¨©ªA ~ª £~ª~|vªz© ª}z }~|} ¨~©¡ ~¤¬¥¢¬zy ­~ª} }~|} ~¤~ª~v¢ ~¤¬z©ª£z¤ªA v© v¤ ~ªz¨vª~¬z ¦¨¥xz©© 

¥{ yz¬z¢¥¦~¤| v¤ zy|z ¤zª­¥¨¡ ~© {¥¢¢¥­zyC hzx¥¤yA x¥£¦v¤~z© xv¤ ­v~ª «¤ª~¢ ©¥¢«ª~¥¤© ª}vª ©¥¢¬z ª}z 

ªzx}¤~xv¢ x¥£¦¢z®~ª~z© ~¤¬¥¢¬zy ­~ª} £v¤v|z£z¤ªA ¥¨x}z©ª¨vª~¥¤A v¤y ~¤ªz|¨vª~¥¤ ¥{ }zªz¨¥|z¤z¥«© 

yz¬~xz©A v¨z ¨zv¢~°zyC  

10.4  Link b etween Management of Technology  program and this 
thesis r esearch  
i}z bv¤v|z£z¤ª ¥{ izx}¤¥¢¥|¯ =b¥i> ¦¨¥|¨v£ ~© w«~¢ª ¥¤ ª}z ¦¨z£~©z ª}vª ~¤y«©ª¨~z© v¨z 

~¤x¨zv©~¤|¢¯ ~¤ ¤zzy ¥{ ¦¨¥{z©©~¥¤v¢© ª}vª v¨z {v£~¢~v¨ ~¤ w¥ª} ªzx}¤¥¢¥|¯ v¤y £v¤v|z£z¤ª ¦¨vxª~xz©C 

i}z¨z{¥¨zA ª}z ¦¨¥|¨v£ v~£© ª¥ zy«xvªz z¤|~¤zz¨© ~¤ ª}z v¨zv ¥{ £v¤v|z£z¤ª v¤y ª}z¨zw¯ £v¤~{z©ª© ª}z 

wz¢~z¬z ª}vª £v¤v|z¨© ©}¥«¢y wz ¡¤¥­¢zy|zvw¢z ~¤ ª}z~¨ ¨z©¦zxª~¬z £v¤v|z£z¤ª x¥¤ªz®ª =\¥©¢~¤| v¤y 

b~¤ª°wz¨| GEEK>C i}z £«¢ª~y~©x~¦¢~¤v¨¯ y~£z¤©~¥¤© ¥{ ª}~© ª}z©~© ¨z©zv¨x} =~CzC ~¤x¢«y~¤| ªzx}¤~xv¢A 

¥¨|v¤~°vª~¥¤v¢ v¤y {~¤v¤x~v¢ v©¦zxª©>A v¤y ªzx}¤~xv¢ «¤yz¨©ªv¤y~¤| ¥{ ª}z «¤yz¨¢¯~¤| ¦¨¥w¢z£ =~CzC zy|z 

x¥£¦«ª~¤|>A  ¦z¨{zxª¢ ̄z®z£¦¢~{~z© ª}z ª¯¦z ¥{ ¨z©zv¨x} bv¤v|z£z¤ª ¥{ izx}¤¥¢¥|¯ v¢«£¤~ ©}¥«¢y z®}~w~ªC 

Z©¦zx~v¢¢¯ ª}z }~|}B¢z¬z¢ ©ª¨vªz|~x v¤v¢¯©~© vw¥«ª ^¥i v¦¦¢~xvª~¥¤ ©z¢zxª~¥¤ {¥¨ zy|z x¥£¦«ª~¤|A ­}~x} 

¨z§«~¨zy w¥ª} v ªzx}¤~xv¢ v¤y ©ª¨vªz|~x «¤yz¨©ªv¤y~¤| ¥{ ª}z ¦¨¥w¢z£A y~©¦¢v¯© }¥­ ©ª¨vªz|~x yzx~©~¥¤© ~¤ 

}~|}Bªzx} x¥¤ªz®ª xv¤¤¥ª wz ©¥¢z¢¯ £vyz ­~ª} z~ª}z¨ ªzx}¤~xv¢ ¥¨ £v¤v|z¨~v¢ ©¡~¢¢©C h«w©z§«z¤ª¢¯A ª}~© 

£v©ªz¨ ª}z©~© }v© ¦¨¥¬~yzy v¤ z®v£¦¢z ª}vª x¥¤{~¨£© ª}z ¦¨z£~©z ª}vª }~|}Bªzx} ~¤y«©ª¨~z© v¨z ~¤x¨zv©~¤|¢¯ 

~¤ ¤zzy ¥{ b¥i ©ª«yz¤ª© ª¥ ©¥¢¬z ª}z ¦¨¥w¢z£© ª}z¯ ~¤}z¨z¤ª¢¯ }v¬z ª¥ x¥¦z ­~ª}C i}~© £v©ªz¨ ª}z©~© 

¨z©zv¨x} }v© ©¦zx~{~xv¢¢¯ wzz¤ ~¤©¦~¨zyB v¤y {vx~¢~ªvªzy w¯ ª}z x¥«¨©z© Y~|~ªv¢ W«©~¤z©© v¤y gz©zv¨x} 

bzª}¥y© {¥¨ W«©~¤z©©C 
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V V¦¦z¤y~xz© 

 ]¥­ ª}z Xh[© v¤y XY^© ¥{ ª}z hid[ £¥yz¢ xv¤ ¥¨ xv¤¤¥ª wz 
ª¨v¤©¢vªzy  

A.1.1  CSFs and CDIs for customer v alue 

^¤ ¥¨yz¨ ª¥ x¨zvªz x«©ª¥£z¨ ¬v¢«zA W¥«­£v¤ zª v¢C =GEEM> ©ª~¦«¢vªzy ª}vª {¥«¨ Xh[© ©}¥«¢y wz 

vyy¨z©©zyA zvx} ­~ª} ª}z~¨ y~©ª~¤xª XY^©C  

¶ phz¨¬~xz y¥£v~¤r X¢zv¨¢¯ yz{~¤zy ªv¨|zª |¨¥«¦O i}~© Xh[ yz©x¨~wz© ª}z z®ªz¤ª ª¥ ­}~x} v ©z¨¬~xz 

¦¨¥¬~yz¨ ~© vw¢z ª¥ ªv¨|zª v ¨zv¢~©ª~x v¤y vªª¨vxª~¬z £v¨¡zª ©z|£z¤ªC ^¤ ª«¨¤A ª}z vyyzy ¬v¢«z ¥{ 

v ©z¨¬~xz y~{{z¨© ¦z¨ £v¨¡zª ©z|£z¤ª v¤y ª}«©A ª}z ªv¨|zª |¨¥«¦ v¤y ¬v¢«z ¦¨¥¦¥©~ª~¥¤ v¨z 

~¤ªz¨¨z¢vªzyC 

¶ phz¨¬~xz y¥£v~¤r X¥£¦z¢¢~¤| kv¢«z e¨¥¦¥©~ª~¥¤O i}z wz¤z{~ª© ª}vª v¨z yz¢~¬z¨zy ª¥ ª}z «©z¨ ¥{ 

v ©z¨¬~xzA w¯ ~ª© ¦¨¥¬~yz¨C ^¤©ªzvy ¥{ {¥x«©~¤| ¥¤ ª}z ªzx}¤~xv¢ ¦¥©©~w~¢~ª~z© ¥{ v ªzx}¤¥¢¥|¯A ª}z 

¬v¢«z ¦¨¥¦¥©~ª~¥¤ ¨z{z¨© ª¥ ª}z ¬v¢«z x¨zvª~¤| z¢z£z¤ª©C  

¶ pizx}¤¥¢¥|¯ y¥£v~¤r Vxxz¦ªvw¢z f«v¢~ª¯ ¥{ hz¨¬~xzO i}~© ¨z¢vªz© ª¥ ª}z ªzx}¤~xv¢ 

{«¤xª~¥¤v¢~ª~z© ª}z z¤vw¢~¤| ~¤{¨v©ª¨«xª«¨z yz¢~¬z¨©C Y~©ª~¤xª ªzx}¤¥¢¥|~xv¢ ~¤{¨v©ª¨«xª«¨z© 

yz¢~¬z¨ v y~{{z¨z¤ª §«v¢~ª¯ ¥{ ©z¨¬~xzC  

¶ phz¨¬~xz y¥£v~¤r j¤¥wª¨«©~¬z X«©ª¥£z¨ gzªz¤ª~¥¤O l}z¨zv© ¥wª¨«©~¬z x«©ª¥£z¨ ¨zªz¤ª~¥¤ 

£zx}v¤~©£© xv¤ wz «©zy ~¤ ¥¨yz¨ ª¥ ¨zªv~¤ x«©ª¥£z¨©A ~ª xv¤ }v£¦z¨ ª}z zv©zB¥{B«©z v¤y 

ª}z¨zw¯ yzx¨zv©z ª}z x«©ª¥£z¨ ¬v¢«zC  

 
Table 29 : Translation of the STOF CDIs, to customer value determinants resulting from the choice of techno logy 
or choice of IoT application  

XY[ XY^ Z{{zxª ¥¤ X¥£¦v¨vw¢z  X«©ª¥£z¨ kv¢«z ¥{ Zy|z  

X¢zv¨¢¯ 

Yz{~¤zy 

iv¨|zª \¨¥«¦ 

phz¨¬~xz 

y¥£v~¤r 

iv¨|zª~¤| Xv¤ wz ª¨v¤©¢vªzyO  

Zvx} ªv¨|zª |¨¥«¦ ©¦zx~{~z© v y~©ª~¤xª x«©ª¥£z¨ ©z|£z¤ªA }v¬~¤| v 

y~{{z¨z¤ª ©zª ¥{ ©z¨¬~xz ¨z§«~¨z£z¤ª©C Zvx} x«©ª¥£z¨ ©z|£z¤ª 

z®¦z¨~z¤xz© ª}z ªzx}¤¥¢¥|¯ ¬v¢«z y~{{z¨z¤ª¢¯C [¥¨ ª}z ª¥¥¢ ª}vª 

~yz¤ª~{~z© ª}z w«©~¤z©© £¥yz¢ ¦¥ªz¤ª~v¢A y~{{z¨z¤ª ªv¨|zª |¨¥«¦©A ¥¨ ~¤ 

ª}~© xv©z ^¥i v¦¦¢~xvª~¥¤© ­~ª} ª}z~¨ x¥¨¨z©¦¥¤y~¤| x}v¨vxªz¨~©ª~x©A 

¦z¨xz~¬z y~{{z¨z¤ª ¬v¢«z z¢z£z¤ª©C i}~© ¢zvy© ª¥ v y~{{z¨z¤ª ¦z¨xz~¬zy 

¬v¢«z ¥{ ª}z ©z¨¬~xzC  

Vxxz©©~w~¢~ª¯ 

{¥¨ 

X«©ª¥£z¨© 

Xv¤¤¥ª wz ª¨v¤©¢vªzyO 

i}z x}¥~xz ¥{ £zy~«£A ­}~x} ~© «©zy ª¥ vxxz©© ª}z ©z¨¬~xz v¤y ¨zv¢~°z© 

ª}z vxxz©©~w~¢~ª¯ {¥¨ x«©ª¥£z¨©A ¦¨¥¬~yz© ª}z ©v£z vxxz©© ¥¦ª~¥¤© {¥¨ 

w¥ª} ~¤{¨v©ª¨«xª«¨z© =zC|C I\A J\A xvw¢zA l~[~A zªxC>C i}z¨z{¥¨z ª}~© ~© v 

yz©~|¤ ~©©«zA v¤y ¤¥ª v x«©ª¥£z¨ ¬v¢«z yzªz¨£~¤v¤ª ~¤{¢«z¤xzy w¯ ª}z 

~¤¦«ª x}v¨vxªz¨~©ª~x© ¥{ v¤ ^¥i v¦¦¢~xvª~¥¤C 

X¥£¦z¢¢~¤| 

kv¢«z 

e¨¥¦¥©~ª~¥¤ 

phz¨¬~xz 

y¥£v~¤r 

kv¢«z 

Z¢z£z¤ª© 

Xv¤ wz ª¨v¤©¢vªzyO  

i}z¨z v¨z ªz¤©~¥¤© wzª­zz¤ ª}z ¦¥©©~w~¢~ª~z© ¥{{z¨zy w¯ ª}z ªzx}¤¥¢¥|¯ 

v¤y ª}z yz£v¤y© ¥{ ª}z x«©ª¥£z¨C i}z ¬v¢«z x¨zvª~¤| z¢z£z¤ª© ¨z{z¨ 

ª¥ z¢z£z¤ª© ª}vª y~¨zxª¢¯ vyy ¬v¢«z {¥¨ ª}z x«©ª¥£z¨A ¨z|v¨y¢z©© ¥{ ª}z 

x}¥~xz ¥{ ªzx}¤¥¢¥|¯C i}z ¬v¢«z z¢z£z¤ª© xv¤ wz ª¨v¤©¢vªzy ~¤ª¥ 

©z¨¬~xz ¨z§«~¨z£z¤ª© ª}vª x¨zvªz ¬v¢«z v¤y ª}«© ~£¦vxª ª}z yz£v¤yzy 

§«v¢~ª¯ ¥{ ©z¨¬~xzC 

e¨~x~¤| 

 

Xv¤¤¥ª wz ª¨v¤©¢vªzyO 

l}z¨zv© ¦¨~x~¤| y~¨zxª¢¯ ~¤{¢«z¤xz© ª}z x«©ª¥£z¨ ¬v¢«zA ~ª ~© v¢©¥ 

y~¨zxª¢¯ ¨z¢vªzy ª¥ ª}z ¦¨¥{~ªvw~¢~ª¯ ¥{ ª}z ©z¨¬~xz =~¤{¢«z¤x~¤| ª}z 

¤zª­¥¨¡ ¬v¢«z>C i}z¨z{¥¨zA ~¤ ª}z ª¥¥¢A ¦¨~x~¤| ~© ©zz¤ v© v £zy~«£ ª¥ 

y~©ª¨~w«ªz ª}z x«©ª¥£z¨ ©«¨¦¢«© ª}vª ~© x¨zvªzy ­~ª} ª}z x}¥~xz ¥{ 
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~¤{¨v©ª¨«xª«¨zC i}~© ©}¥«¢y v©©«¨z ª}vª ª}z x}¥©z¤ ªzx}¤¥¢¥|¯ 

~¤{¨v©ª¨«xª«¨z yz¢~¬z¨© vyyzy x«©ª¥£z¨ ¬v¢«z v© ­z¢¢ v© vyyzy ¤zª­¥¨¡ 

¬v¢«zC  

W¨v¤y~¤| Xv¤¤¥ª wz ª¨v¤©¢vªzyO 

i}z w¨v¤y~¤| ¬v¨~vw¢z ~© £v~¤¢¯ ¨z¢vªzy ª¥ }¥­ ª}z w¨v¤y ¥{ ª}z ©z¨¬~xz 

xv¤ wz z©ªvw¢~©}zy =­}~x} ~© ~¤ ª}~© xv©z zy|z x¥£¦«ª~¤|>C ]¥­z¬z¨A 

ª}z w¨v¤y ¥{ ª}z zy|z x¥£¦«ª~¤| ©z¨¬~xzA ¥{{z¨zy w¯ v xz¨ªv~¤ {~¨£A ~© 

¤¥ª ¤zxz©©v¨~¢¯ yz¦z¤yz¤ª ¥¤ ª}z ^¥i v¦¦¢~xvª~¥¤C V w¨v¤y ­~¢¢ wz 

z©ªvw¢~©}zy ~¤ |z¤z¨v¢A £zv¤~¤| ª}z¨z ~© ¢~ªª¢z «©z ~¤ y~©ª~¤|«~©}~¤| {¥¨ 

w¨v¤y~¤| ¬v¢«z wzª­zz¤ £«¢ª~¦¢z ̂ ¥i v¦¦¢~xvª~¥¤© ­}~x} xv¤ wz 

ªv¨|zªzyC   

Vxxz¦ªvw¢z 

f«v¢~ª¯ ¥{ 

hz¨¬~xz 

pizx}¤¥¢¥|¯ 

y¥£v~¤r 

hzx«¨~ª¯ 

 

Xv¤ wz ª¨v¤©¢vªzyO  

i}z ©zx«¨~ª¯ ¨z¢vªz© ª¥ ª}z ~£¦¢z£z¤ªzy ªzx}¤~xv¢ v¨x}~ªzxª«¨zC 

l}z¨zv© ¥¤ ¥¤z ©~yzA ª}z ©zx«¨~ª¯ ~© v ªzx}¤~xv¢ {zvª«¨z ¥{ ª}z 

v¨x}~ªzxª«¨zA ¥¤ ª}z ¥ª}z¨ ©~yzA ©zx«¨~ª¯ xv¤ wz ©zz¤ v© v 

¨z§«~¨z£z¤ªD¬v¢«zBx¨zvª~¤| z¢z£z¤ª {¥¨ ª}z «©z¨C i}~© £zv¤© ª}vª 

©zx«¨~ª¯ ~© w¥ª} v ¦¨¥¦z¨ª¯ ¥{ ª}z ªzx}¤¥¢¥|~xv¢ ~¤{¨v©ª¨«xª«¨z v¤y v 

¨z§«~¨z£z¤ª ¥{ ª}z ^¥i v¦¦¢~xvª~¥¤C  

f«v¢~ª¯ ¥{ 

hz¨¬~xz 

Xv¤ wz ª¨v¤©¢vªzyO  

i}z x}¥~xz ¥{ ªzx}¤¥¢¥|~xv¢ v¨x}~ªzxª«¨z yz¢~¬z¨© ~ª© y~©ª~¤xª ªzx}¤~xv¢ 

{«¤xª~¥¤v¢~ª~z©C ^¤ ª«¨¤ ª}z©z {«¤xª~¥¤v¢~ª~z© }v¬z v ¦¨¥{¥«¤y ~£¦vxª ¥¤ 

ª}z yz¢~¬z¨zy f«v¢~ª¯ ¥{ hz¨¬~xzC  

h¯©ªz£ 

^¤ªz|¨vª~¥¤ 

Xv¤ wz ª¨v¤©¢vªzyO  

i}z ©¯©ªz£ ~¤ªz|¨vª~¥¤ ¨z¢vªz© ª¥ ª}z z®ªz¤ª ª}z ¤z­ ©z¨¬~xz ~© 

~¤ªz|¨vªzyDx¥£¦vª~w¢z ­~ª} ª}z ¦¨z¬~¥«© ~¤{¨v©ª¨«xª«¨zC l}z¤ yzx~y~¤| 

ª¥ ~£¦¢z£z¤ª v ¤z­ ~¤{¨v©ª¨«xª«¨z =~¤ ª}~© xv©z zy|z> ~ª ~© «©«v¢¢¯ 

¦¥©©~w¢z ª¥ ~¤ªz|¨vªz ª}z ©z¨¬~xz ­~ª} ª}z ¥¢y v¨x}~ªzxª«¨z =~¤ ª}~© xv©z 

x¢¥«y>C i}~© xv¤ ¦¥ªz¤ª~v¢¢¯ ¦¨¥¬~yz v¤ vyy~ª~¥¤v¢ wz¤z{~ª {¥¨ ª}z ¤z­ 

~¤{¨v©ª¨«xª«¨z ¥¬z¨ ª}z ¥¢y ~¤{¨v©ª¨«xª«¨zC  

j¤¥wª¨«©~¬z 

X«©ª¥£z¨ 

gzªz¤ª~¥¤ 

phz¨¬~xz 

y¥£v~¤r 

j©z¨ e¨¥{~¢z 

bv¤v|z£z¤ª 

Xv¤¤¥ª wz ª¨v¤©¢vªzyO 

j©z¨ ¦¨¥{~¢z £v¤v|z£z¤ª yz©x¨~wz© y~{{z¨z¤ª yz©~|¤ x}¥~xz© ª}vª xv¤ 

wz £vyz ~¤ ¥¨yz¨ ª¥ £v¤v|z «©z¨ ¦¨¥{~¢zC l}z¨zv© ª}z©z x}¥~xz© }v¬z 

~£¦vxª ¥¤ ª}z x«©ª¥£z¨ ¬v¢«zA {¥¨ ª}z ª¥¥¢ ª}vª ­~¢¢ ~yz¤ª~{¯ ª}z 

w«©~¤z©© £¥yz¢ ¦¥ªz¤ª~v¢A  ª}~© XY^ ~© ¤¥ª ¨z¢z¬v¤ªA v© ~ª x¥¤©ª~ª«ªz© v 

yz©~|¤ x}¥~xz ª}vª ~© ¤¥ª ¤zxz©©v¨~¢¯ ~¤}z¨z¤ª ª¥ v¤ ̂ ¥i v¦¦¢~xvª~¥¤C 

i}z¨z{¥¨z ª}~© xv¤ wz ©zz¤ v© v yz©~|¤ ¬v¨~vw¢zA v¤y ¤¥ª v ¤zª­¥¨¡ 

¬v¢«z yzªz¨£~¤v¤ª ~¤}z¨z¤ª¢¯ ~¤{¢«z¤xzy w¯ ª}z x}¥~xz ¥{ ªzx}¤¥¢¥|¯ 

¥¨ ^¥i v¦¦¢~xvª~¥¤C 

X«©ª¥£z¨ 

gzªz¤ª~¥¤ 

Xv¤¤¥ª wz ª¨v¤©¢vªzyO 

[¥¨ x«©ª¥£z¨ ¨zªz¤ª~¥¤A y~{{z¨z¤ª yz©~|¤ x}¥~xz© xv¤ wz £vyz ~¤ ¥¨yz¨ 

ª¥ ¨zªv~¤ x«©ª¥£z¨©C l}z¨zv© ª}z©z x}¥~xz© }v¬z ~£¦vxª ¥¤ ª}z 

x«©ª¥£z¨ ¬v¢«zA {¥¨ ª}z ª¥¥¢ ª}vª ­~¢¢ ~yz¤ª~{¯ ª}z w«©~¤z©© £¥yz¢ 

¦¥ªz¤ª~v¢A  ª}~© XY^ ~© ¤¥ª ¨z¢z¬v¤ªA v© ~ª x¥¤©ª~ª«ªz© v yz©~|¤ x}¥~xz 

ª}vª ~© ¤¥ª ¤zxz©©v¨~¢¯ ~¤}z¨z¤ª ª¥ v¤ ^¥i v¦¦¢~xvª~¥¤C i}z¨z{¥¨z ª}~© 

xv¤ wz ©zz¤ v© v yz©~|¤ ¬v¨~vw¢zA v¤y ¤¥ª v ¤zª­¥¨¡ ¬v¢«z yzªz¨£~¤v¤ª 

~¤}z¨z¤ª¢¯ ~¤{¢«z¤xzy w¯ ª}z x}¥~xz ¥{ ªzx}¤¥¢¥|¯ ¥¨ ^¥i v¦¦¢~xvª~¥¤C 
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A.1.2  CSFs and CDIs network value 

^¤ ¥¨yz¨ ª¥ x¨zvªz ¤zª­¥¨¡ ¬v¢«zA W¥«­£v¤ zª v¢C =GEEM> ©ª~¦«¢vªzy ª}vª {¥«¨ Xh[© ©}¥«¢y wz 

vyy¨z©©zyA zvx} ­~ª} ª}z~¨ y~©ª~¤xª XY^©C  

¶ p[~¤v¤xz Y¥£v~¤r Vxxz¦ªvw¢z g~©¡O Yz©x¨~wz© ª}z ¢z¬z¢ ¥{ «¤xz¨ªv~¤ª¯ ¨z|v¨y~¤| ªzx}¤¥¢¥|¯ 

x}¥~xz© v¤y £v¨¡zª x~¨x«£©ªv¤xz©C 

¶ p[~¤v¤xz Y¥£v~¤r Vxxz¦ªvw¢z e¨¥{~ªvw~¢~ª¯O gz¢vªz© ª¥ ª}z ¦¥©~ª~¬z {~¤v¤x~v¢ ¨z©«¢ª ª}z ¤zª­¥¨¡ 

¥{ x¥£¦v¤¯ xv¤ £v¡zA vxx¥¨y~¤| ª¥ ª}z yz©~¨zy ¨~©¡D¨zª«¨¤ ¦¨¥{~¢zC i}z ¦¨¥{~ª ~© vxxz¦ªvw¢z ~{ ~ª 

¦z¨{¥¨£© wzªªz¨ ~¤ ª}z ¨z¢vª~¬z ©z¤©z =zC|C x¥£¦v¨zy ª¥ ¥ª}z¨ {~¨£©A zx¥©¯©ªz£©A ªzx}¤¥¢¥|¯ 

¥¦ª~¥¤©>C  

¶ pd¨|v¤~°vª~¥¤ Y¥£v~¤r h«©ªv~¤vw¢z czª­¥¨¡ hª¨vªz|¯O gz¢vªz© ª¥ ª}z ©ª¨vªz|¯ ~¤ ¥¨yz¨ ª¥ 

©zx«¨z vxxz©© ª¥ ¨z©¥«¨xz© v¤y xv¦vw~¢~ª~z©C  

¶ pd¨|v¤~°vª~¥¤ Y¥£v~¤r Vxxz¦ªvw¢z Y~¬~©~¥¤ ¥{ g¥¢z©O i}z y~©ª¨~w«ª~¥¤ ¥{ ¨¥¢z© ­~ª}~¤ v¤y 

v£¥¤| {~¨£© ª}vª ¦v¨ª~x~¦vªz ~¤ ª}z ¬v¢«z ¤zª­¥¨¡C  

 
Table 30 : The relevance of the STOF CDIs, to the network value value determinants resulting from the choice of 
technology or choice of IoT application  

XY[ XY^ Z{{zxª ¥¤ gz¢vª~¬z czª­¥¨¡ kv¢«z ¥{ Zy|z  

Vxxz¦ªvw¢z 

g~©¡ 

Y~¬~©~¥¤ ¥{ 

^¤¬z©ª£z¤ª© 

v¤y g~©¡© 

Xv¤ wz ª¨v¤©¢vªzyO  

l~ª} ª}z ~¤ª¨¥y«xª~¥¤ ¥{ v ¤z­ ©z¨¬~xzA ª}z¨z v¢­v¯© ~© v¤ «¤xz¨ªv~¤ª¯ 

v¤y ¨z¢vªzy ¨~©¡ vw¥«ª ª}z ¨zª«¨¤ ¥{ ~¤¬z©ª£z¤ª =gd^>C [«¨ª}z¨£¥¨zA ª}z 

}~|}z¨ ª}z ¨~©¡A ª}z }~|}z¨ ª}z ¨z§«~¨zy z®¦zxªzy gd^ ª¥ ¥{{B©zª ª}~© ¨~©¡A 

v¤y £v¡z {¥¨ v¤ ~¤ªz¨z©ª~¤| ~¤¬z©ª£z¤ª =Yzbv¨°¥ GEFH>C a¥¥¡~¤| vª ª}z 

zy|z x¥£¦«ª~¤| y¥£v~¤A w~||z¨ ¨¥¢¢B¥«ª ¥{ ª}z ~¤{¨v©ª¨«xª«¨z =~CzC {¥¨ 

v¦¦¢~xvª~¥¤© ª}vª ¨z§«~¨z v ¢v¨|z¨ |z¥|¨v¦}~xv¢ x¥¬z¨v|z> x¥£z© ­~ª} 

~¤x¨zv©zy ~¤¬z©ª£z¤ª x¥©ª©C ^¤x¨zv©zy ~¤¬z©ª£z¤ª© ~¤ ª«¨¤ ~¤x¨zv©z ª}z 

¨~©¡B¢z¬z¢C i}z }~|}z¨ ¨~©¡ ¢z¬z¢ ª}z¤ ¢zvy© v }~|}z¨ ¨z§«~¨z£z¤ª ¥¤ ª}z 

gd^ ª¥ £v¡z {¥¨ v¤ ~¤ªz¨z©ª~¤| ~¤¬z©ª£z¤ªA ~¤ ª«¨¤ ¢¥­z¨~¤| ª}z ¤zª­¥¨¡ 

¬v¢«zC  

kv¢«z 

X¥¤ª¨~w«ª~¥¤© 

v¤y Wz¤z{~ª© 

Xv¤¤¥ª wz ª¨v¤©¢vªzyO 

i}~© XY^ ¨z¢vªz© ª¥ ª}z {v~¨ v¤y ¬~vw¢z ¨z¬z¤«z ©}v¨~¤| v¨¨v¤|z£z¤ª 

wzª­zz¤ ¤zª­¥¨¡ ¦v¨ª¤z¨© vxx¥¨y~¤| ª¥ ª}z ¬v¢«z ª}z¯ yz¢~¬z¨C l}z¨zv© 

ª}z ¤zª­¥¨¡ ¥{ x«©ª¥£z¨© ~© y~{{z¨z¤ª {¥¨ zvx} ^¥i v¦¦¢~xvª~¥¤A ª}z 

¤zª­¥¨¡ ¥{ ¦v¨ª¤z¨© ­¥¨¡~¤| ª¥|zª}z¨ ª¥ ¨zv¢~°z ª}z zy|z x¥£¦«ª~¤| 

v¨x}~ªzxª«¨z ­~¢¢ ©ªv¯ ©~£~¢v¨C i}z¨z{¥¨zA ª}z ­v¯ {v~¨ v¤y ¬~vw¢z ¨z¬z¤«z 

©}v¨~¤| ~© ¨zv¢~°zy ~© v yz©~|¤ ¬v¨~vw¢zA  ¤¥ª wz~¤| ~¤{¢«z¤xzy w¯ ª}z 

ªzx}¤¥¢¥|¯ ~¤¦«ª ¥¨ ^¥i «©zBxv©z ~¤¦«ªC 

Vxxz¦ªvw¢z 

e¨¥{~ªvw~¢~ª¯ 

kv¢«z 

X¥¤ª¨~w«ª~¥¤© 

v¤y Wz¤z{~ª© 

Yz©x¨~¦ª~¥¤ ~¤ x¥¢«£¤ vw¥¬z 

e¨~x~¤| Xv¤ wz ª¨v¤©¢vªzyO 

e¨~x~¤| }v© y~¨zxª ~¤{¢«z¤xz ¥¤ ª}z ¨z¢vª~¬z ¨z¬z¤«zA v{{zxª~¤| ª}z 

¦¨¥{~ªvw~¢~ª¯ ¥{ ª}z ©z¨¬~xzA v¤y ~¤ ª«¨¤ ~¤x¨zv©~¤| ¥¨ yzx¨zv©~¤| ª}z 

¤zª­¥¨¡ ¬v¢«zC  d¤ ª}z ¥ª}z¨ ©~yz ¥{ ª}z ª¥¡z¤A ª}z ¦¨~xz ¢z¬z¢ }v© y~¨zxª 

~¤{¢«z¤xz ¥¤ ª}z ¨z¢vª~¬z ¦z¨xz~¬zy x«©ª¥£z¨ ¬v¢«zC X¥¨¨z©¦¥¤y~¤|¢¯A 

¦¨~x~¤| ~© v ¬v¨~vw¢z ª}vª w¨~y|z© wzª­zz¤ ª}z x«©ª¥£z¨B v¤y ¤zª­¥¨¡ 

¬v¢«zC V }~|}z¨ ¦¨~xz yzx¨zv©z© ª}z x«©ª¥£z¨ ¬v¢«zA w«ª £v¯ ~¤x¨zv©z 

ª}z ¤zª­¥¨¡ ¬v¢«zC h}~{ª~¤| ª}z ©x¥¦z ª¥ ª}z ª¥¥¢ ª}vª ­~¢¢ ~yz¤ª~{¯ ª}z 

w«©~¤z©© £¥yz¢ ¦¥ªz¤ª~v¢A ¦¨~x~¤| xv¤ wz «©zy ª¥ ¨zBv¢¢¥xvªz ©¥£z ¥{ ª}z 
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|z¤z¨vªzy x«©ª¥£z¨ ©«¨¦¢«© ª¥­v¨y© ¦¨¥y«xz¨ ©«¨¦¢«©C b¥¨z 

©¦zx~{~xv¢¢¯A {¥¨ zvx} v¦¦¢~xvª~¥¤A v y~{{z¨z¤ª ¢z¬z¢ ¥{ x«©ª¥£z¨ ©«¨¦¢«© ~© 

|z¤z¨vªzy w¯ ~£¦¢z£z¤ª~¤| v¤ zy|z x¥£¦«ª~¤| v¨x}~ªzxª«¨z =¤¥ªzP {¥¨ 

©¥£z ^¥i v¦¦¢~xvª~¥¤©A zy|z x¥£¦«ª~¤| £~|}ª v¢©¥ yz©ª¨¥¯ x«©ª¥£z¨ 

©«¨¦¢«© x¥£¦v¨zy ª¥ zC|C x¢¥«y x¥£¦«ª~¤|>C i}z¤A ~¤ ¥¨yz¨ ª¥ v©©«¨z v 

¬~vw¢z w«©~¤z©© £¥yz¢ ª}vª |z¤z¨vªz© w¥ª} x«©ª¥£z¨B v¤y ¤zª­¥¨¡ 

¬v¢«zA ¦¨~x~¤| xv¤ ¨zBv¢¢¥xvªz ©¥£z ¥{ ª}z |z¤z¨vªzy x«©ª¥£z¨ ©«¨¦¢«© 

ª¥­v¨y©  vyy~ª~¥¤v¢ ¤zª­¥¨¡ ©«¨¦¢«©C ^¤ ª}~© ­v¯A ª}z ¦¨~x~¤| £zx}v¤~©£ 

xv¤ wz «ª~¢~°zy ~¤ ¥¨yz¨ ª¥ wv¢v¤xz ª}z x«©ª¥£z¨B v¤y ¤zª­¥¨¡ ¬v¢«zC   

Y~¬~©~¥¤ ¥{ 

X¥©ª© v¤y 

gz¬z¤«z© 

Xv¤¤¥ª wz ª¨v¤©¢vªzyO 

i}~© XY^ ~© ©¥£z­}vª ©~£~¢v¨ ª¥ ª}z XY^ kv¢«z X¥¤ª¨~w«ª~¥¤© v¤y 

Wz¤z{~ª©A  w«ª z®¦¢~x~ª¢¯ yz©x¨~wz© }¥­ x¥©ª© v¤y ¨z¬z¤«z© v¨z y~¬~yzyC 

h~£~¢v¨¢¯A ­}z¨zv© ª}z ¤zª­¥¨¡ ¥{ x«©ª¥£z¨© ~© y~{{z¨z¤ª {¥¨ zvx} ^¥i 

v¦¦¢~xvª~¥¤A ¤zª­¥¨¡ ¥{ ¦v¨ª¤z¨© ­¥¨¡~¤| ª¥|zª}z¨ ª¥ ¨zv¢~°z ª}z zy|z 

x¥£¦«ª~¤| v¨x}~ªzxª«¨z ­~¢¢ ©ªv¯ ©~£~¢v¨C i}z¨z{¥¨zA ª}z ­v¯ x¥©ª© v¤y 

¨z¬z¤«z© v¨z y~¬~yzyA ~© v yz©~|¤ ¬v¨~vw¢zA ¤¥ª wz~¤| ~¤{¢«z¤xzy w¯ ª}z 

x}¥~xz ¥{ ~¤{¨v©ª¨«xª«¨z ¥¨ ^¥i v¦¦¢~xvª~¥¤ x}v¨vxªz¨~©ª~x©C  

Vxxz¦ªvw¢z 

X«©ª¥£z¨ 

Wv©z 

Xv¤ wz ª¨v¤©¢vªzyO  

^¤ ª}z hid[ £¥yz¢A ª}z yz©~|¤ ¬v¨~vw¢z©P x«©ª¥£z¨ ¨zªz¤ª~¥¤A 

vxxz©©~w~¢~ª¯ {¥¨ x«©ª¥£z¨©A v¤y ¤zª­¥¨¡ ¥¦z¤¤z©©A ¦v¨ª~v¢¢¯ ~¤{¢«z¤xz 

ª}z x«©ª¥£z¨ wv©zC i}z x¥¤xz¦ª ¥{ vxxz¦ªvw¢z x«©ª¥£z¨ wv©z xv¤ 

}¥­z¬z¨ v¢©¥ wz ¢¥¥¡zy vª ~¤ ª}z |z¤z¨v¢ ©z¤©zA v© ª}z x«©ª¥£z¨ wv©zC 

^¤ ª}~© ©z¤©zA ª}z x«©ª¥£z¨ wv©zDv£¥«¤ª ¥{ x«©ª¥£z¨©D¨z¬z¤«z ©¥«¨xzA 

ª¥|zª}z¨ ­~ª} ª}z ¦¨~xzA y~¨zxª¢¯ ª¨v¤©¢vªz© ~¤ª¥ v |z¤z¨vªzy ¨z¬z¤«zC 

i}z ¨z¬z¤«z ª}z¤ ~© ¨z¢vªzy ª¥ ª}z ¦¨¥{~ªvw~¢~ª¯ ¥{ ª}z ©z¨¬~xzA ­}~x} 

~£¦vxª© ª}z ¤zª­¥¨¡ ¬v¢«zC   

X«©ª¥£z¨ 

gzªz¤ª~¥¤ 

Xv¤¤¥ª wz ª¨v¤©¢vªzyO  

[¥¨ x«©ª¥£z¨ ¨zªz¤ª~¥¤A y~{{z¨z¤ª yz©~|¤ x}¥~xz© ª}vª xv¤ wz £vyz ~¤ 

¥¨yz¨ ª¥ ¨zªv~¤ x«©ª¥£z¨©C l}z¨zv© ª}z©z x}¥~xz© }v¬z ~£¦vxª ¥¤ ª}z 

¤zª­¥¨¡ ¬v¢«zA ª}z w«©~¤z©© ª¥Bwz yz©~|¤zy ª¥¥¢Ċ© ~¤¦«ª ¬v¨~vw¢z©P 

x}¥~xz ¥{ ~¤{¨v©ª¨«xª«¨z v¤y ^¥i v¦¦¢~xvª~¥¤ x}v¨vxªz¨~©ª~x©A v¨z ¤¥ª 

¨z¢vªzy ª¥ ª}~© XY^C i}z¨z{¥¨z ª}~© xv¤ wz ©zz¤ v© v yz©~|¤ ¬v¨~vw¢zA v¤y 

¤¥ª v ¤zª­¥¨¡ ¬v¢«z yzªz¨£~¤v¤ª ~¤}z¨z¤ª¢¯ ~¤{¢«z¤xzy w¯ ª}z x}¥~xz ¥{ 

ªzx}¤¥¢¥|¯ ¥¨ ^¥i v¦¦¢~xvª~¥¤Ċ© x}v¨vxªz¨~©ª~x©C 

j©z¨ e¨¥{~¢z 

bv¤v|z£z¤ª 

Xv¤¤¥ª wz ª¨v¤©¢vªzyO  

j©z¨ ¦¨¥{~¢z £v¤v|z£z¤ª yz©x¨~wz© y~{{z¨z¤ª yz©~|¤ x}¥~xz© ª}vª xv¤ wz 

£vyz ~¤ ¥¨yz¨ ª¥ £v¤v|z «©z¨ ¦¨¥{~¢zC l}z¨zv© ª}z©z x}¥~xz© }v¬z 

~£¦vxª ¥¤ ª}z x«©ª¥£z¨ ¬v¢«zA ª}z w«©~¤z©© ª¥Bwz yz©~|¤zy ª¥¥¢Ċ© ~¤¦«ª 

¬v¨~vw¢z©P x}¥~xz ¥{ ~¤{¨v©ª¨«xª«¨z v¤y ^¥i v¦¦¢~xvª~¥¤ x}v¨vxªz¨~©ª~x©A 

v¨z ¤¥ª ¨z¢vªzy ª¥ ª}~© XY^C i}z¨z{¥¨z ª}~© xv¤ wz ©zz¤ v© v yz©~|¤ 

¬v¨~vw¢zA v¤y ¤¥ª v ¤zª­¥¨¡ ¬v¢«z yzªz¨£~¤v¤ª ~¤}z¨z¤ª¢¯ ~¤{¢«z¤xzy w¯ 

ª}z x}¥~xz ¥{ ªzx}¤¥¢¥|¯ ¥¨ ^¥i v¦¦¢~xvª~¥¤Ċ© x}v¨vxªz¨~©ª~x©C 

Vxxz©©~w~¢~ª¯ 

{¥¨ 

X«©ª¥£z¨© 

Xv¤¤¥ª wz ª¨v¤©¢vªzyO  

i}z x}¥~xz ¥{ £zy~«£A ­}~x} ~© «©zy ª¥ vxxz©© ª}z ©z¨¬~xzA ¦¨¥¬~yz© ª}z 

©v£z vxxz©© ¥¦ª~¥¤© {¥¨ w¥ª} ~¤{¨v©ª¨«xª«¨z©C i}z¨z{¥¨z ~ª ~© v yz©~|¤ 

~©©«zA v¤y ¤¥ª v ¤zª­¥¨¡ ¬v¢«z yzªz¨£~¤v¤ª ~¤}z¨z¤ª¢¯ ~¤{¢«z¤xzy w¯ ª}z 

x}¥~xz ¥{ ~¤{¨v©ª¨«xª«¨z ¥¨ ^¥i  v¦¦¢~xvª~¥¤Ċ©  x}v¨vxªz¨~©ª~x©C 

czª­¥¨¡ 

d¦z¤¤z©© 

Xv¤¤¥ª wz ª¨v¤©¢vªzyO 

i}z ¤zª­¥¨¡ ¥¦z¤¤z©© ¨z¢vªz© ª¥ ª}z yz|¨zz ¤z­ vxª¥¨© xv¤  ¥~¤ ª}z 

¬v¢«z ¤zª­¥¨¡ v¤y ¦¨¥¬~yz ©z¨¬~xz© ª¥ x«©ª¥£z¨©C l}z¨zv© ª}~© ~© v¤ 

~£¦¥¨ªv¤ª yz©~|¤ ¬v¨~vw¢z ª}vª xv¤ x¨zvªz ¥¨ yz©ª¨¥¯ ¤zª­¥¨¡ ¬v¢«zA ~ª ~© 

¤¥ª ¨z¢z¬v¤ª {¥¨ ª}z ª¥¥¢ ª}vª ­~¢¢ ~yz¤ª~{¯ ª}z w«©~¤z©© £¥yz¢ ¦¥ªz¤ª~v¢C 

l}z¨zv© ª}z ¤zª­¥¨¡ ¥{ x«©ª¥£z¨© ~© y~{{z¨z¤ª {¥¨ zvx} ^¥i v¦¦¢~xvª~¥¤A 
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ª}z ¤zª­¥¨¡ ¥{ ¦v¨ª¤z¨© ¨zv¢~°~¤| ª}z zy|z x¥£¦«ª~¤| ~¤{¨v©ª¨«xª«¨z ­~¢¢ 

©ªv¯ ©~£~¢v¨ {¥¨ y~{{z¨z¤ª v¦¦¢~xvª~¥¤©C [«¨ª}z¨£¥¨zA ¤zª­¥¨¡ ¥¦z¤¤z©© 

xv¤ x¨zvªz ¬v¢«zA yz¦z¤y~¤| ¥¤ yz v¢~|¤£z¤ª ­~ª} ª}z ©~ª«vª~¥¤ =~CzC 

yz¦z¤yz¤ª ¥¤ £v¨¡zªA ©z¨¬~xz ª¯¦zA £v¨¡zª x¥£¦zª~ª~¥¤>A w«ª y¥z© ¤¥ª 

y~¨zxª¢¯ x¨zvªz ¥¨ y~£~¤~©} ¬v¢«z yz¦z¤y~¤| ¥¤ ª}z x}¥©z¤ 

~¤{¨v©ª¨«xª«¨z ¥¨ ^¥i v¦¦¢~xvª~¥¤C i}z¨z{¥¨zA ¤zª­¥¨¡ ¥¦z¤¤z©© ~© ¨vª}z¨ 

v yz©~|¤ ¬v¨~vw¢z ª}v¤ v yzªz¨£~¤v¤ª {¥¨ ª}z x¥£¦v¨~©¥¤ ª¥¥¢C  

h«©ªv~¤vw¢z 

czª­¥¨¡ 

hª¨vªz|¯ 

czª­¥¨¡ 

\¥¬z¨¤v¤xz 

Xv¤¤¥ª wz ª¨v¤©¢vªzyO 

^¤ £¥©ª ¬v¢«z ¤zª­¥¨¡©A ª}z¨z ~© ¥¤z y¥£~¤v¤ª vxª¥¨ ­}~x} yz¬z¢¥¦zy 

ª}z ©z¨¬~xz ¥{{z¨~¤|A ¥¨ }v© vxxz©© ª¥ ª}z £v ¥¨~ª¯ ¥{ x«©ª¥£z¨©A ­}~x} 

£v¤v|z© ª}z ¬v¢«z ¤zª­¥¨¡C i}z©z xz¤ª¨v¢ =¡z¯©ª¥¤z> ¦¢v¯z¨© «©«v¢¢¯ 

©z¢zxª© x¥¢¢vw¥¨vª~¥¤ ¦v¨ª¤z¨© v¤y £¥¤~ª¥¨© ~{ z¬z¨¯¥¤z x¥£¦¢~z© ª¥ ª}z 

¨«¢z©C gz¢z¬v¤ª yz©~|¤ x}¥~xz© ~¤ ª}~© v¨zv v¨z x«©ª¥£z¨ ¥­¤z¨©}~¦ v¤y 

x¥¤ª¨¥¢ ¥¬z¨ ¨z©¥«¨xz© v¤y xv¦vw~¢~ª~z©C i¨v¤©¢vª~¤| ª}~© ª¥ ª}z zy|z 

x¥£¦«ª~¤| y¥£v~¤ ~ª wzx¥£z© v¦¦v¨z¤ª ª}vªA ª}z ¤zª­¥¨¡ ¥{ ¦v¨ª¤z¨© 

¨zv¢~°~¤| ª}z zy|z x¥£¦«ª~¤| ~¤{¨v©ª¨«xª«¨z ­~¢¢ ©ªv¯ ©~£~¢v¨ {¥¨ 

y~{{z¨z¤ª ^¥i v¦¦¢~xvª~¥¤©C [«¨ª}z¨£¥¨zA ­}z¨zv© czª­¥¨¡ \¥¬z¨¤v¤xz 

~© v¤ XY^ ­}~x} xv¤ yz¢~¬z¨ ¬v¢«z ~{ yz©~|¤zy x¥¨¨zxª¢¯A ~ª y¥z© ¤¥ª 

y~¨zxª¢¯ x¨zvªz ¥¨ y~£~¤~©} ¬v¢«z yz¦z¤y~¤| ¥¤ ª}z x}¥©z¤ 

~¤{¨v©ª¨«xª«¨z ¥¨ ^¥i v¦¦¢~xvª~¥¤C i}z¨z{¥¨zA czª­¥¨¡ |¥¬z¨¤v¤xz ~© 

¨vª}z¨ v yz©~|¤ ¬v¨~vw¢zA ª}v¤ v yzªz¨£~¤v¤ª {¥¨ ª}z x¥£¦v¨~©¥¤ ª¥¥¢C 

czª­¥¨¡ 

X¥£¦¢z®~ª¯ 

Xv¤ wz ª¨v¤©¢vªzyO 

i}z ¤«£wz¨ ¥{ ¨z¢vª~¥¤© v¤ zy|z x¥£¦«ª~¤| ¦¨¥¬~yz¨ }v© ª¥ ¨zv¢~°z ~¤ 

¥¨yz¨ ª¥ ¨zv¢~°z v¤ zy|z x¥£¦«ª~¤| ~¤{¨v©ª¨«xª«¨z xv¤ y~{{z¨ ¦z¨ ^¥i 

v¦¦¢~xvª~¥¤C l}z¨zv© {¥¨ ©¥£z v¦¦¢~xvª~¥¤© ª}z ¦¨¥¬~yz¨ £~|}ª ¥¤¢¯ 

}v¬z ª¥ ­¥¨¡ ª¥|zª}z¨ ­~ª} ¥¤z ¥¨ v x¥«¦¢z ¥{ ¦v¨ª¤z¨©A ~¤ ¥ª}z¨ 

v¦¦¢~xvª~¥¤© ¨¥¢¢B¥«ª £~|}ª x¥¤©ª~ª«ªz v x¥£¦¢~xvªzy ­zw ¥{ ©ªv¡z}¥¢yz¨ 

£v¤v|z£z¤ªC i}z¨z{¥¨zA ª}z ¤zª­¥¨¡ x¥£¦¢z®~ª¯ xv¤ wz ª¨v¤©¢vªzy ~¤ª¥ 

ª}z ¤«£wz¨ ¥{ ¦v¨ª¤z¨© ¤zzyzy ª¥ ¨zv¢~°z ª}z ¥{{z¨~¤|C  

Vxxz¦ªvw¢z 

Y~¬~©~¥¤ ¥¨ 

g¥¢z© 

czª­¥¨¡ 

X¥£¦¢z®~ª¯ 

Xv¤ wz ª¨v¤©¢vªzyO 

Yz©x¨~¦ª~¥¤ ~© ~¤ x¥¢«£¤ vw¥¬z 

ev¨ª¤z¨ 

hz¢zxª~¥¤ 

Xv¤¤¥ª wz ª¨v¤©¢vªzyO 

ev¨ª¤z¨ ©z¢zxª~¥¤ ¨z{z¨© ª¥ ª}z yz©x¨~¦ª~¥¤ vw¥«ª }¥­ ¦v¨ª¤z¨© v¨z 

©z¢zxªzy ~¤ ¥¨yz¨ ª¥ |v~¤ vxxz©© ª¥ x¨~ª~xv¢ ¨z©¥«¨xz© v¤y xv¦vw~¢~ª~z© 

­}~x} v¨z ¤zzyzy ª¥ ¨zv¢~°z ª}z {¥xv¢ ©z¨¬~xz ¥{{z¨~¤|C d¤z xv¤ 

y~©ª~¤|«~©} wzª­zz¤ ¦v¨ª¤z¨© yz¢~¬z¨~¤| ~¨¨z¦¢vxzvw¢z ¨z©¥«¨xz© v¤y 

¦v¨ª¤z¨© ¦¨¥¬~y~¤| ©«¦¦¥¨ª~¤| ¨z©¥«¨xz©C i}~© XY^ z¤x¥£¦v©©z© ~©©«z© 

vw¥«ª ª}z yzx~©~¥¤ ª¥ ~¤x¢«yz ¥¨ z®x¢«yz xz¨ªv~¤ ¦v¨ª¤z¨©C l}z¨zv© ª}z 

¤zª­¥¨¡ ¥{ ¦v¨ª¤z¨© ¨¥¢¢~¤|B¥«ª ª}z ^¥i v¦¦¢~xvª~¥¤ £~|}ª y~{{z¨ ¦z¨ 

v¦¦¢~xvª~¥¤A ª}z ¤zª­¥¨¡ ¥{ ¦v¨ª¤z¨© v¬v~¢vw¢z {¥¨ ©z¢zxª~¥¤ {¥¨ ¨¥¢¢~¤| 

¥«ª ª}z zy|zB~¤{¨v©ª¨«xª«¨z ­~¢¢ ¨z£v~¤ ©~£~¢v¨ {¥¨ zvx} v¦¦¢~xvª~¥¤C 

i}z¨z{¥¨zA ev¨ª¤z¨ hz¢zxª~¥¤ ~© ¨vª}z¨ v yz©~|¤ ¬v¨~vw¢zA ª}v¤ v 

yzªz¨£~¤v¤ª ~£¦vxª~¤| ª}z ¤zª­¥¨¡ ¬v¢«z wv©zy ¥¤ ª}z x}¥~xz ¥{ 

~¤{¨v©ª¨«xª«¨z ¥¨ ̂ ¥i v¦¦¢~xvª~¥¤C  
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 e¨z¦v¨~¤| ª}z x¥¤xz¦ª«v¢ £¥yz¢ kFCE {¥¨ ~¤ªz¨¬~z­© 
 i}z x¥¤xz¦ª«v¢ £¥yz¢A v© y¨v{ªzy ~¤ ª}z {~¨©ª yz©~|¤ ¦}v©z =X}v¦ªz¨ J>A ~© x«ª ~¤ª¥ ª­¥ £v~¤ ¦~zxz©C 

i}z ¢z{ª ¦v¨ª x¥¤©ª~ª«ªz© ª}z ¨z©zv¨x} £¥yz¢ ­}~x} x¥¤ªv~¤© ª}z {vxª¥¨© ª}vª v¨z y~¨zxª¢¯ z®¦zxªzy ª¥ }v¬z 

~¤{¢«z¤xz ¥¤ ª}z ¦¥ªz¤ª~v¢ ¥{ v¤ ^¥i v¦¦¢~xvª~¥¤ {¥¨ zy|z x¥£¦«ª~¤|C i}z ¨~|}ª ©~yz x¥¤ªv~¤© ª}z |z¤z¨~x 

£¥yz¢A ­}~x} }v© wzz¤ y¨v{ªzy {¨¥£ ª}z hid[ £¥yz¢C l}z¨zv© ª}z |z¤z¨~x £¥yz¢ ~© ¤zzyzy ~¤ ¥¨yz¨ ª¥ 

yz¨~¬z ª¥ v {~¤v¢ v¤©­z¨ vw¥«ª ª}z ¦¥ªz¤ª~v¢ ¥{ v¤ ^¥i v¦¦¢~xvª~¥¤ {¥¨ zy|z x¥£¦«ª~¤|A ª}z¨z ~© ¤¥ ¤¥¬z¢ª¯ 

~¤ ª}z©z {vxª¥¨©C i}z¨z{¥¨zA ~ª ~© ¤¥ª ¨z¢z¬v¤ª ª¥ ¬v¢~yvªz ª}z ̈ z¢z¬v¤ª v¤yD¥¨ ~¤ªz¨vxª~¥¤ ¥{ ª}z©z {vxª¥¨©C 

h«w©z§«z¤ª¢¯A ¥¤¢¯ ª}z ¢z{ª ¦v¨ª =¨z©zv¨x} £¥yz¢> ~© ~¤ªz¨¬~z­zyC   

 

 
 
Figure 36 : Division of the conceptual model into the research model and the generic model  
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A.2.1  Dividing  the tool  into 10 boxes 

^¤ ¥¨yz¨ ª¥ ©ª¨«xª«¨z ª}z ~¤ªz¨¬~z­ v¤y |«~yz ª}z ~¤ªz¨¬~z­zz ª}¨¥«|} ª}z ¨z©zv¨x} £¥yz¢ ­~ª}¥«ª 

¦¨¥¬~y~¤| v¤ ¥¬z¨¢¥vy ¥{ ~¤{¥¨£vª~¥¤ «¦¥¤ {~¨©ª ©~|}ªA ª}z ª¥¥¢ }v© wzz¤ y~¬~yzy ~¤ª¥ FE w¥®z©C i}z {~¨©ª 

¤~¤z w¥®z© ̈z¦¨z©z¤ª }¥­ ª}z x¥¤ªz®ª«v¢ {vxª¥¨©A ¨z¢z¬v¤ª {¥¨ zy|z x¥£¦«ª~¤|A ~£¦vxª ª}z |z¤z¨~x {vxª¥¨©C 

i}~© £zv¤© ª}vª zvx} ¥{ ª}z©z {~¨©ª ¤~¤z w¥®z© x¥¤ªv~¤© ª}z ̈ v¤|z ¥{ x¥¤ªz®ª«v¢ {vxª¥¨© ­}~x} v¨z 

}¯¦¥ª}z©~°zy ª¥ }v¬z ~¤{¢«z¤xz ¥¤ ª}z |z¤z¨~x {vxª¥¨C i}z |z¤z¨~x ¬v¨~vw¢z ~© ~¤ ª«¨¤ z®¦zxªzy ª¥ ~£¦vxª 

ª}z w«©~¤z©© £¥yz¢ ¬~vw~¢~ª¯ ¥¨ ª}z w«©~¤z©© £¥yz¢ {zv©~w~¢~ª¯C i}z©z N w¥®z© v¨z «©zy ~¤ ¥¨yz¨ ª¥ ¬v¢~yvªz 

ª}z ¨z¢z¬v¤xz ¥{ ª}z x¥¤ªz®ª«v¢ {vxª¥¨©A ~yz¤ª~{¯ ¤z­ x¥¤ªz®ª«v¢ {vxª¥¨© ª}vª v¨z ¤¥ª y¨v{ªzy ~¤ ª}z ~¤~ª~v¢ 

yz©~|¤A v¤y yz©x¨~wz }¥­ ª}z©z {vxª¥¨© v¦¦¢¯ ª¥ ª}z x}¥©z¤ «©zBxv©zC  i}z FEª} w¥® ª}z¤ x¥¤ªv~¤© v ¢~©ª ¥{ 

ª}z ¤~¤z |z¤z¨~x {vxª¥¨© v¤y ~© «©zy ª¥ ªz©ª ª}z x¥£¦¨z}z¤©~¬z¤z©© ¥{ ª}z©z {vxª¥¨© v¤y ¨v¤¡ ª}z~¨ ¨z¢vª~¬z 

~£¦¥¨ªv¤xzC 

A.2.1.1  (Box 1) Variables  impacting the perceived quality of s ervice  

 
Figure 37 : Variables  impacting  the perceived quality of service  

A.2.1.2  (Box 2) Variables  impacting  the cost  for switching towards an e dge               
Infrastructure  

 
Figure 38 : Variables  impacting the cost for switching towards an edge infrastructure  
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A.2.1.3  (Box 3) Variab les impacting the  customer base / revenue s ource  

 
Figure 39 : Variables  impactin g the customer  base/revenue source  

A.2.1.4  (Box 4) Variables  impacting  the r elative  cost of r oll -out  

 
Figure 40 : Variables  impacting t he relative cost of roll -out  

A.2.1.5  (Box 5) Variables  impacting the IoT v¦¦¢~xvª~¥¤Ċ© zx¥©¯©ªz£ }ealth  

 
Figure 41 : Variables  impacting the IoT application's ecosystem health  

A.2.1.6  (Box 6) Variables  impacting  the (financial) r isk 

 
Figure 42 : Variables  impacting the (financial) risk  
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A.2.1.7  (Box 7) Variables  impacting  the financial c omplexity  

 
Figure 43 : Variables  impacting the financial complexity  

A.2.1.8  (Box 8) Variables  impacting  the technical c omplexity  

  
Figure 44 : Variables  impacting the technical complexity  

A.2.1.9  (Box 9) Variables  impacting the organizational c omplexity  

 
Figure 45 : Variables  impacting the organizational complexity  
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A.2.1.10  (Box 10) Generic variables  impacting the business model v iability and feasibility  

 
Figure 46 : Variables  factors impacting the b usiness model viability and feasibility
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  gv­ yvªv ¥{ Wz©ªBl¥¨©ªBbzª}¥y 
 

 

 

 

 

 
Table 31 : Raw data of  BWM for ranking the nine generic variables  

  IN1 IN2 IN3 IN4 IN5 IN6 IN7 IN8 IN9 IN10 IN11 A.W. M.W. S.D. C.V. 

Perceived value of the infrastructure 0,282 0,315 0,083 0,126 0,302 0,179 - 0,324 0,250 0,251 0,319 0,243 0,266 0,0857 35,25% 

Switching cost 0,176 0,031 0,110 0,076 0,044 0,051 - 0,068 0,054 0,020 0,059 0,069 0,056 0,0453 65,77% 

Customer base / revenue source 0,088 0,128 0,166 0,076 0,198 0,179 - 0,136 0,107 0,231 0,137 0,145 0,137 0,0491 33,96% 

Relative infrastructure cost 0,118 0,055 0,066 0,094 0,079 0,024 - 0,058 0,054 0,081 0,051 0,068 0,062 0,0261 38,40% 

IoT application's ecosystem health 0,071 0,128 0,023 0,189 0,132 0,286 - 0,082 0,107 0,046 0,051 0,112 0,094 0,0786 70,50% 

(Financial) risk 0,071 0,096 0,256 0,063 0,099 0,119 - 0,068 0,080 0,152 0,069 0,107 0,088 0,0592 55,19% 

Financial feasibility 0,026 0,055 0,166 0,063 0,023 0,045 - 0,027 0,026 0,065 0,082 0,058 0,050 0,0431 74,66% 

Technical feasibility 0,118 0,096 0,083 0,286 0,057 0,072 - 0,136 0,161 0,046 0,025 0,108 0,089 0,0752 69,66% 

Organizational feasibility 0,050 0,096 0,047 0,028 0,066 0,045 - 0,102 0,161 0,108 0,206 0,091 0,081 0,0566 62,27% 

KSI 0,07056 0,06857 0,07533 0,09142 0,09433 0,07161 - 0,08424 0,07152 0,07325 0,09313        

 
A.W. = Average Weight 

M.W. = Median Weight 

S.D.  = Standard Deviation  

C.V.  = Coefficient of variance  

-       = No input  

KSI    = Consistency index 
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 Z®¦¢v¤vª~¥¤ ¦z¨ kv¨~vw¢z 
[¥¨ zvx} ¬v¨~vw¢z ª}vª ­v© y¨v{ªzy ~¤ ª}z {¨v£z­¥¨¡ ~¤ ª}z ©zx¥¤y yz©~|¤ ¦}v©zA ª}~© v¦¦z¤y~® 

x¥¤ªv~¤© v¤ z®¦¢v¤vª~¥¤ vw¥«ª ~ª© £zv¤~¤| =~CzC yz{~¤~ª~¥¤> v¤y ~¤ªz¨vxª~¥¤ ­~ª} ¥ª}z¨ ¬v¨~vw¢z©C 

A.4.1  Variables impacting p erceived value of the i nfrastructure  

ez¨xz~¬zy ¬v¢«z ¥{ ª}z ~¤{¨v©ª¨«xª«¨zO Yz©x¨~wz© ª}z ¬v¢«z ª}z «©z¨ =­}~x} ~© ª}z ^¥i v¦¦¢~xvª~¥¤ «¤yz¨ 

v¤v¢¯©~©> ¦z¨xz~¬z© ­}~¢z «©~¤| ª}z zy|z x¥£¦«ª~¤| ©z¨¬~xzC i}z ¦z¨xz~¬zy ¬v¢«z ¥{ ª}z ~¤{¨v©ª¨«xª«¨z ~© 

¦¨¥{¥«¤y¢¯ ~£¦vxªzy w¯ ª}z £vªx}D£~©£vªx} wzª­zz¤ ª}z yz£v¤yzyB v¤y ª}z yz¢~¬z¨zy §«v¢~ª¯ ¥{ ©z¨¬~xz 

v¤y ª}z w«©~¤z©© ¬v¢«z ¥{ ª}z ^¥i v¦¦¢~xvª~¥¤ ª}vª ~© «¤¢¥x¡zy w¯ ª}z ~¤{¨v©ª¨«xª«¨zC 

W«©~¤z©© ¬v¢«z ¥{ ^¥i v¦¦¢~xvª~¥¤O i}z ^¥i v¦¦¢~xvª~¥¤ «¤yz¨ v¤v¢¯©~© yz¢~¬z¨© v xz¨ªv~¤ ¬v¢«z ª¥ ª}z 

x«©ª¥£z¨C l}z¨zv© ª}~© y¥z© ¤¥ª y~¨zxª¢¯ ~£¦vxª ª}z ~¤{¨v©ª¨«xª«¨z ¬v¢«z v x«©ª¥£z¨ z®¦z¨~z¤xz©A ~ª y¥z© 

~¤y~¨zxª¢¯ x¥¤ª¨~w«ªz ª¥ ª}z ¥¬z¨v¢¢ ¬v¢«z ª}vª «¤¢¥x¡zy w¯ ~£¦¢z£z¤ª~¤| ª}z ~¤{¨v©ª¨«xª«¨z ª}vª z{{zxª«vªz© 

v¤ ̂¥i v¦¦¢~xvª~¥¤C Yz¦z¤y~¤| ¥¤ ª}z ¬v¢«z ª}vª ~© «¤¢¥x¡zy w¯ ª}z ~¤{¨v©ª¨«xª«¨zA ª}z ª¥ªv¢ ~¤{¨v©ª¨«xª«¨z 

¬v¢«z £v¯ ~¤y~¨zxª¢¯ wz ~¤x¨zv©zyC   

V¦¦ ª}vª ~© «¤¢¥x¡zy w¯ ª}z ~¤{¨v©ª¨«xª«¨zO W«~¢y© «¦¥¤ ª}z ¦¨z£~©z ª}vª v¤ zy|z ~¤{¨v©ª¨«xª«¨z z~ª}z¨ 

«¤¢¥x¡©BA z¤vw¢z© ¥¨ z¤}v¤xz© ª}z {«¤xª~¥¤v¢~ª~z© ¥{ v¤ ^¥i v¦¦¢~xvª~¥¤C W¯ «ª~¢~°~¤| ª}~© ^¥i v¦¦¢~xvª~¥¤A 

¤z­ ¬v¢«z ~© x¨zvªzyC ]¥­z¬z¨A v x«©ª¥£z¨ ©}¥«¢y {~¨©ª ~¤¬z©ª ~¤ ª}z ^¥i v¦¦¢~xvª~¥¤Ċ© yz¬~xz© v¤y 

yz¬z¢¥¦£z¤ª ~¤ ¥¨yz¨ ª¥ |zª ~ª {«¤xª~¥¤~¤|C h«w©z§«z¤ª¢¯A w¯ ~£¦¢z£z¤ª~¤| ª}z ~¤{¨v©ª¨«xª«¨zA ¤z­ 

w«©~¤z©© ¬v¢«z xv¤ wz z©ªvw¢~©}zyA ~£¦vxª~¤| ª}z ¦z¨xz~¬zy ¬v¢«z ¥{ ª}z ~¤{¨v©ª¨«xª«¨zC 

¶ X¨zvªzy ¬v¢«z ­~ª} ^¥i v¦¦O i}z x}¥©z¤ ~¤{¨v©ª¨«xª«¨z v¢¢¥­© {¥¨ ª}z ^¥i v¦¦¢~xvª~¥¤Ċ© 

{«¤xª~¥¤v¢~ª~z© ª¥ £v¤~{z©ªA ª}z¨zw¯ «¤¢¥x¡~¤| ¤z­ ¬v¢«z C 

¶ ^¤¬z©ª£z¤ª x¥©ª {¥¨ ^¥i v¤y yz¬~xz©O d¤ ª}z x¥¤ª¨v¨¯A ª}z x«©ª¥£z¨ ©}¥«¢y ¤¥ª ¥¤¢¯ ~¤¬z©ª ~¤ ª}z 

zy|z ~¤{¨v©ª¨«xª«¨z =x¥¬z¨zy ~¤ ¥ª}z¨ ¬v¨~vw¢z©>A w«ª v¢©¥ ~¤ ª}z yz¬z¢¥¦£z¤ª v¤y ¨¥¢¢B¥«ª ¥{ ª}z 

^¥i v¦¦¢~xvª~¥¤ ~ª©z¢{C  

Yz£v¤yzy §«v¢~ª¯ ¥{ ©z¨¬~xzO X¥¤©ª~ª«ªz© ª}z ¦z¨{¥¨£v¤xz ¥{ ª}z ªzx}¤~xv¢ ~¤{¨v©ª¨«xª«¨z v x«©ª¥£z¨A 

­}~x} ~© ª}z ^¥i v¦¦¢~xvª~¥¤ «¤yz¨ v¤v¢¯©~©A yz£v¤y©C i}z yz£v¤yzy §«v¢~ª¯ ¥{ ©z¨¬~xz ~© yz¦z¤yz¤ª ¥¤ 

v¤ ^¥i v¦¦¢~xvª~¥¤Ċ© ~¤{¨v©ª¨«xª«¨z ¨z§«~¨z£z¤ª©C  

Yz¢~¬z¨zy §«v¢~ª¯ ¥{ ©z¨¬~xzO X¥¤©ª~ª«ªz© ª}z ¦z¨{¥¨£v¤xz ª}vª ª}z ªzx}¤~xv¢ ~¤{¨v©ª¨«xª«¨z «¤yz¨ v¤v¢¯©~© 

yz¢~¬z¨©C i}z yz¢~¬z¨zy §«v¢~ª¯ ¥{ ©z¨¬~xz }v¬z ª¥ wz v¢~|¤zy ­~ª} ª}z ~¤{¨v©ª¨«xª«¨z ¨z§«~¨z£z¤ª© ¥{ v¤ ^¥i 

v¦¦¢~xvª~¥¤ ~¤ ¥¨yz¨ ª¥ x¨zvªz ¬v¢«zC  

i¨v¤©£~©©~¥¤ x¥©ª ¥{ yvªvO Yz¦z¤y~¤| ¥¤ ª}z x}¥~xz ¥{ ~¤{¨v©ª¨«xª«¨z v¤y ª}z ¨v­ v£¥«¤ª ¥{ yvªv ª}vª 

©}¥«¢y wz ¥{{¢¥vyzyA v x«©ª¥£z¨ ~¤x«¨© x¥©ª {¥¨ ª¨v¤©£~©©~¥¤ ¥{ yvªv ª¥­v¨y© ª}z x¥£¦«ªvª~¥¤v¢ ¥{{¢¥vy~¤| 

¦¢vª{¥¨£C l}z¨zv©A {¥¨ x¢¥«y x¥£¦«ª~¤|A x«©ª¥£z¨© }v¬z ª¥ ©z¤y ª}z yvªv ª¥­v¨y© v yvªv xz¤ªz¨ ª}vª ~© 

¨z£¥ªz¢¯ ¢¥xvªzyA v¤y ­~¢¢ ª}z¨zw¯ ~¤x«¨ vyy~ª~¥¤v¢ x¥©ª {¥¨ ª¨v¤©£~©©~¥¤ ¥{ yvªvA ­~ª} zy|z x¥£¦«ª~¤| 

yvªv =¦¨z>¦¨¥xz©©zy ¢¥xv¢¢¯A v¤y ª}z¨zw¯ ª}z ª¨v¤©£~©©~¥¤ x¥©ª ¥{ yvªv x¥«¢y wz ¨zy«xzyC i}z¨z{¥¨z 

x«©ª¥£z¨© ©}¥«¢y ªv¡z ~¤ª¥ vxx¥«¤ª }¥­ ª}z v£¥«¤ª ¥{ yvªv v¤y x}¥~xz ¥{ ~¤{¨v©ª¨«xª«¨z ~£¦vxª ª}z x¥©ª 

¥{ yvªv ª¨v¤©£~©©~¥¤C    

^¤{¨v©ª¨«xª«¨z ¨z§«~¨z£z¤ª©O Yz¦z¤y~¤| ¥¤ ­}~x} x}v¨vxªz¨~©ª~x© v¨z ~¤}z¨z¤ª¢¯ ~£¦¥¨ªv¤ª {¥¨ ª}z ^¥i 

v¦¦¢~xvª~¥¤ ª¥ {«¤xª~¥¤ ¦¨¥¦z¨¢¯A v x«©ª¥£z¨ }v© ©z¬z¨v¢ ¨z§«~¨z£z¤ª© ª}vª y¨~¬z ª}z x}¥~xz ¥{ ªzx}¤¥¢¥|¯C 

i}z©z ¨z§«~¨z£z¤ª© ~¤ ª«¨¤ ¨z©«¢ª ~¤ v yz£v¤yzy §«v¢~ª¯ ¥{ ©z¨¬~xzC 

¶ avªz¤x¯ v¤y  ~ªªz¨O Y~©ª~¤xª ^¥i v¦¦¢~xvª~¥¤© £v¯ ¨z§«~¨z y~{{z¨z¤ª ¨z§«~¨z£z¤ª© ¥¤ ¢vªz¤x¯ v¤y 

 ~ªªz¨ ~¤ ¥¨yz¨ ª¥ {«¤xª~¥¤ ¦¨¥¦z¨¢¯C V¤ zy|z x¥£¦«ª~¤| ~¤{¨v©ª¨«xª«¨z xv¤ vx}~z¬z ¢¥­z¨ z¤yBª¥B

z¤y ¢vªz¤x¯ ª}v¤ v x¢¥«y x¥£¦«ª~¤| ~¤{¨v©ª¨«xª«¨z y«z ª¥ x¢¥©z ¦}¯©~xv¢ ¦¨¥®~£~ª¯ ¥{ zy|z ¤¥yz© 

ª¥ ª}z «©z¨© =yz¬~xz©>C [«¨ª}z¨£¥¨zA w¯ ¦«ªª~¤| x¥£¦«ªvª~¥¤v¢ ¨z©¥«¨xz© x¢¥©z¨ ª¥ ª}z «©z¨©A  ~ªªz¨ 

=~CzC ¬v¨~vª~¥¤ ¥{ ¢vªz¤x¯> xv¤ wz ¨zy«xzyC i}z¨z{¥¨zA v¤ ^¥i v¦¦¢~xvª~¥¤Ċ© ̈z§«~¨z£z¤ª© ¥¤ ¢vªz¤x¯ 

v¤y  ~ªªz¨ ~© v¤ ~£¦¥¨ªv¤ª ¦v¨ª ¥{ ª}z ~¤{¨v©ª¨«xª«¨z ¨z§«~¨z£z¤ª©C  

¶ gv­ v£¥«¤ª ¥{ yvªvO Y~©ª~¤xª ^¥i v¦¦¢~xvª~¥¤© £v¯ ¦¨¥y«xz y~{{z¨z¤ª v£¥«¤ª© ¥{ ¨v­ yvªvA ­}~x} 

~¤ ª«¨¤ ¤zzy© ª¥ wz ¦¨¥xz©©zyA ¢zvy~¤| ª¥ y~{{z¨z¤ª wv¤y­~yª} ¨z§«~¨z£z¤ª©C ^¤}z¨z¤ª¢¯ }~|} 

v£¥«¤ª© ¥{ yvªv £v¯ ©ª¨z©© ª}z wv¤y­~yª} w¥«¤yv¨~z©C Zy|z x¥£¦«ª~¤| }v© ª}z ¦¥ªz¤ª~v¢ ª¥ 

yzx¨zv©z ª}z ~¤|¨z©© wv¤y­~yª} ~¤ª¥ ª}z x¢¥«yA w¯ =¦¨z>¦¨¥xz©©~¤| yvªv ~¤ªz¤©~¬z ¦¨¥xz©©z© vª 

yzxz¤ª¨v¢~°zy ¢z¬z¢ ~¤ x¢¥©z ¦¨¥®~£~ª¯ ª¥ «©z¨C i}z¨z{¥¨zA v¤ ^¥i v¦¦¢~xvª~¥¤Ċ© ¨v­ v£¥«¤ª ¥{ yvªv 

~© v ¨z¢z¬v¤ª ~¤{¨v©ª¨«xª«¨z ¨z§«~¨z£z¤ªC  



   

 144  of 225  
 

¶ Yvªv ¦¨~¬vx¯ v¤y ©zx¨zx¯O Yz¦z¤y~¤| ¥¤ ª}z ^¥i v¦¦¢~xvª~¥¤A y~{{z¨z¤ª ¢z¬z¢© ¥{ ¦¨~¬vx¯ v¤y ©zx¨zx¯ 

£v¯ wz ¨z§«~¨zyC e¨~¬vx¯ v¤y ©zx¨zx¯ ¨z{z¨ ª¥ ª}z ¨z§«~¨z£z¤ª© ¥¤ «¤v«ª}¥¨~°zy ~¤ª¨«©~¥¤ v¤y ª}z 

©zx¨zx¯ ¢z¬z¢ ¥{ yvªv {¨¥£ ¥ª}z¨ ¦v¨ª~z©C V¤ zy|z x¥£¦«ª~¤| ~¤{¨v©ª¨«xª«¨z xv¤ ¨z¢~z¬z ©¥£z ¥{ 

ª}z ¦¨~¬vx¯ v¤y ©zx¨zx¯ x¥¤xz¨¤© w¯ =¦¨zB>¦¨¥xz©©~¤| ¦¨~¬vx¯ ©z¤©~ª~¬z yvªv vª ¢¥­z¨ 

=yzxz¤ª¨v¢~°zy> ¢z¬z¢A wz{¥¨z ©z¤y~¤| ~ª ª¥ v xz¤ª¨v¢~°zy ¢¥xvª~¥¤C h«w©z§«z¤ª¢¯A ª}z ¨z¢z¬v¤ª 

~¤{¨v©ª¨«xª«¨z ¨z§«~¨z£z¤ª ¥{ yvªv ¦¨~¬vx¯ v¤yD¥¨ ©zx¨zx¯ £v¯ y¨~¬z v¤ ^¥i v¦¦¢~xvª~¥¤Ċ© x}¥~xz ¥{ 

~¤{¨v©ª¨«xª«¨zC [«¨ª}z¨£¥¨zA yvªv ª}vª ~© }~|}¢¯ ¦¨~¬vx¯B ¥¨ ©zx¨zx¯ ©z¤©~ª~¬z ©}¥«¢y wz ¦¨¥ªzxªzy 

¦¨¥¦z¨¢¯A ª}«© y¨~¬~¤| «¦ ª}z ©zx«¨~ª¯ ¨z§«~¨z£z¤ª©C 

¶ hzx«¨~ª¯O Yz¦z¤y~¤| ¥¤ {vxª¥¨© ©«x} v© ¦¨~¬vx¯A ©zx¨zx¯A ©z¨~¥«©¤z©©B v¤y x¥©ª ¥{ {v~¢«¨z v£¥¤| 

¥ª}z¨©A ^¥i v¦¦¢~xvª~¥¤© }v¬z y~{{z¨z¤ª ¢z¬z¢© ¥{ ©zx«¨~ª¯ ¨z§«~¨z£z¤ª©C h«w©z§«z¤ª¢¯A ©zx«¨~ª¯ ¥¤ 

ª}z zy|z ~© v y¥«w¢z zy|zy ©­¥¨yC l}z¨zv© ¥¤ ª}z ¥¤z }v¤y zy|z x¥£¦«ª~¤| yzx¨zv©z© x}v¤xz© 

¥{ x¥£¦¢zªz ©¯©ªz£ w¨zvx} ¥¨ {v~¢«¨z w¯ ¦¨¥xz©©~¤| yvªv yzxz¤ª¨v¢~°zy v¤y x¢¥©z¨ ª¥ ª}z ©¥«¨xzA 

ª}z ©zx«¨~ª¯ ¥¤ ª}z ~¤y~¬~y«v¢ zy|z ¤¥yz© ª}z~¨ ©z¢¬z© ~© ¢¥­z¨C i}~© ~¤x¨zv©z© ª}z ¢~¡z¢~}¥¥y ¥{ 

~¤y~¬~y«v¢ zy|z ¤¥yz {v~¢«¨zC Ẅ zvx} ¥{ ª}z ¤zª­¥¨¡ ¥{ ¤¥yz© ~© }¥­z¬z¨ ¢z©© ¢~¡z¢¯C i}z¨z{¥¨zA 

yz¦z¤y~¤| ¥¤ v¤ ^¥i v¦¦¢~xvª~¥¤Ċ© ©zx«¨~ª¯ {¥x«©A ~¤{¨v©ª¨«xª«¨z ¨z§«~¨z£z¤ª© £v¯ wz ~£¦vxªzyC  

¶ X¥¤ªz®ª V­v¨z¤z©©O Zy|z x¥£¦«ª~¤| £v¯ {vx~¢~ªvªz ª}z ¨z§«~¨z£z¤ª© ¥{ x¥¤ªz®ª v­v¨z ~¤{¥¨£vª~¥¤ 

ª}vª ^¥i v¦¦¢~xvª~¥¤© £v¯ yz£v¤y ¥¤ ¬v¨¯~¤| ¢z¬z¢©C Zy|z x¥£¦«ª~¤| {vx~¢~ªvªz© ª}~© w¯ ¦¨¥¬~y~¤| 

vyy~ª~¥¤v¢ x¥¤ªz®ª«v¢ ~¤{¥¨£vª~¥¤ =­}~x} ~© v¬v~¢vw¢z vª ª}z zy|z ¤¥yz ~ª©z¢{>A w¯ {vx~¢~ªvª~¤| 

x¥¤ªz®ªBv­v¨z x¥££«¤~xvª~¥¤ v¤y v¤v¢¯ª~x©A v¤y w¯ ~¤x¨zv©~¤| ª}z ©¦zzy ª¥ ­}~x} x¥£¦«ª~¤| 

xv¦vw~¢~ª~z© xv¤ vyv¦ª ª¥ x}v¤|z© ~¤ ª}z x¥¤ªz®ªC h«w©z§«z¤ª¢¯A yz¦z¤y~¤| ¥¤ ª}z ^¥i v¦¦¢~xvª~¥¤A 

x¥¤ªz®ª v­v¨z¤z©© £v¯ wz ¥¤z ¥{ ª}z  ~¤{¨v©ª¨«xª«¨z ¨z§«~¨z£z¤ª©C 

¶ hª¥¨v|z v¤y x¥£¦«ª~¤| xv¦vw~¢~ª¯O Y~{{z¨z¤ª ^¥i v¦¦¢~xvª~¥¤© £v¯ ¨z§«~¨z y~{{z¨z¤ª ¢z¬z¢© ¥{ 

x¥£¦«ª~¤| xv¦vw~¢~ª¯A v£¥«¤ª© ¥{ ©ª¥¨v|z v¤y y«¨vª~¥¤© ¥{ ©ª¥¨v|zC d¤ ª}z x¢¥«yA x¥£¦«ª~¤| 

¦¥­z¨ ~© v¢£¥©ª z¤y¢z©©A £zv¤~¤| }«|z v£¥«¤ª© ¥{ yvªv xv¤ wz ©ª¥¨zy {¥¨ ¢¥¤| ª~£z© vª ¢¥­ x¥©ª©A 

v¤y x¥£¦«ª~¤| xv¦vw~¢~ª~z© xv¤ wz ©xv¢zy v¢£¥©ª ~¤{~¤~ªz¢¯C i}z©z z¤y¢z©© x¥£¦«ª~¤| v¤y ©ª¥¨v|z 

xv¦vw~¢~ª~z© ¦¨¥¬~yz v wz¤z{~ª v© ª}z x¢¥«y ­~¢¢ ¤¥ª }v¬z ¨z©«¢ª ~¤ v¤¯ yz¢v¯© y«z ª¥ v ¢vx¡ ¥{ 

x¥£¦«ª~¤| xv¦vx~ª¯C d¤ ª}z ¥ª}z¨ }v¤yA ª}z yzxz¤ª¨v¢~°zy zy|z x¥£¦«ª~¤| ¨z©¥«¨xz© v¨z ¢~£~ªzyC 

i}z¨z{¥¨zA ^¥i v¦¦¢~xvª~¥¤© ª}vª ¨z§«~¨z }zv¬¯ x¥£¦«ªvª~¥¤© v¤y ¢¥¤|Bª~£z ©ª¥¨v|z ¥{ }«|z 

v£¥«¤ª© ¥{ yvªvA £v¯ }v¬z £¥¨z wz¤z{~ª {¨¥£ v x¢¥«y x¥£¦«ª~¤| ~¤{¨v©ª¨«xª«¨zC i}z¨z{¥¨zA ª}z 

¨z§«~¨zy ©ª¥¨v|z v¤y x¥£¦«ª~¤| xv¦vw~¢~ª¯ £v¯ ~£¦vxª ª}z ~¤{¨v©ª¨«xª«¨z ¨z§«~¨z£z¤ª©C 

¶ b¥w~¢~ª¯ ©«¦¦¥¨ªO ̂¤ y~{{z¨z¤ª ^¥i v¦¦¢~xvª~¥¤©A ª}z yz¬~xz© ­}~x} v¨z ~¤ ¤zzy ¥{ x¥£¦«ªvª~¥¤v¢ ¥{{B

¢¥vy~¤| £v¯ £¥¬z v¨¥«¤y ~¤ ¬v¨¯~¤| ¢¥xvª~¥¤© v¤y yz|¨zz©C Zy|z x¥£¦«ª~¤| xv¤ z¤}v¤xz ª}z 

£¥w~¢~ª¯ ©«¦¦¥¨ª {¥¨ ^¥i yz¬~xz©C ^¥i yz¬~xz© xv¤ z~ª}z¨ y¯¤v£~xv¢¢¯ ©­~ªx} ª}z~¨ ªv©¡B¥{{¢¥vy~¤| ª¥ 

ª}z £¥©ª ©«~ªvw¢z vxxz©© ¦¥~¤ª ­}~¢z £¥ww~¤| v¨¥«¤y ª}z £¥w~¢z ¤zª­¥¨¡A ¥¨ v¤ zy|z ¤¥yz x¥«¢y 

y¯¤v£~xv¢¢¯ £¥¬z ­~ª} ª}z ^¥i yz¬~xz ~¤ ¥¨yz¨ ª¥ yz¢~¬z¨ x¥¤©ªv¤ª ªv©¡B¥{{¢¥vy~¤| ¦¥©©~w~¢~ª¯C 

i}z¨z{¥¨zA zy|z x¥£¦«ª~¤| xv¤ yz¢~¬z¨ ¥{{B¢¥vy~¤| xv¦vx~ª¯ ­}z¤ ª}z yz¬~xz© £¥¬z v¨¥«¤y ­~ª}~¤B 

v¤y wzª­zz¤ v¨zv©A ­}z¨z ©¥£zª~£z© ¤¥ x¥¤¤zxª~¬~ª¯ ª¥ ª}z w¨¥vyz¨ ¤zª­¥¨¡ £v¯ wz ¦¨z©z¤ªC 

i}~© ~© y~{{z¨z¤ª {¨¥£ v ©ªvª~x x¢¥«y x¥£¦«ª~¤| yvªv xz¤ªz¨ ­}~x} xv¤ ¥¤¢¯ wz vxxz©©zy ª}¨¥«|} v  

¢v¨|z ©xv¢z ¤zª­¥¨¡C h«w©z§«z¤ª¢¯A ª}z ¨z§«~¨z£z¤ª ¥{ £¥w~¢~ª¯ ©«¦¦¥¨ª ¦«ª© ¨z§«~¨z£z¤ª© ¥¤ w¥ª} 

ª}z x¥¤¤zxª~¬~ª¯ v¬v~¢vw~¢~ª¯ v¤y ª}z ~¤{¨v©ª¨«xª«¨z ¨z§«~¨z£z¤ª©C  

¶ X¥¤¤zxª~¬~ª¯ v¬v~¢vw~¢~ª¯ v¤y ©ªvw~¢~ª¯ D ¨z¢~vw~¢~ª¯O Yz¦z¤y~¤| ¥¤ ª}z ^¥i v¦¦¢~xvª~¥¤A ª}z ©ªvw~¢~ª¯ 

v¤y ¨z¢~vw~¢~ª¯ ¥{ x¥¤¤zxª~¬~ª¯ £v¯ wz ¥{ y~{{z¨~¤| ~£¦¥¨ªv¤xzC l}z¨zv© {¥¨ ©¥£z ©xz¤v¨~¥Ċ© 

¥{{¢¥vy~¤| xv¦vx~ª¯ ©}¥«¢y v¢­v¯© wz v¬v~¢vw¢zA {¥¨ ¥ª}z¨ ~¤©ªv¤xz© ©}¥¨ª x¥¤¤zxª~¥¤ ¢¥©© £~|}ª 

¤¥ª wz ¦¨¥w¢z£vª~xC d¤ ª}z ¥ª}z¨ ©~yz ¥{ ª}z ª¥¡z¤A yz¦z¤y~¤| ¥¤ v¤ ^¥i v¦¦¢~xvª~¥¤Ċ© ¢¥xvª~¥¤ v¤y 

£¥¬z£z¤ª wzª­zz¤ ¢¥xvª~¥¤© =¨z¢vªzy ª¥ £¥w~¢~ª¯ ©«¦¦¥¨ª>A x¥¤¤zxª~¬~ª¯ £v¯ wz ¨vª}z¨ v ¢«®«¨¯ 

ª}v¤ v ©ªv¤yv¨yC Zy|z x¥£¦«ª~¤| xv¤ £v©¡ ª}z «¤v¬v~¢vw~¢~ª¯ ¥{ x¥¤¤zxª~¬~ª¯ ª¥­v¨y© ª}z x¢¥«yA 

w¯ ¥¦z¨vª~¤| ª}z x¨«x~v¢ ªv©¡© vª yzxz¤ª¨v¢~°zy ¢z¬z¢ ~¤ x¢¥©z ¦¨¥®~£~ª¯ ª¥ ª}z yz¬~xzC i}z¨z{¥¨zA 

x¥¤¤zxª~¬~ª¯ £v¯ wz z¤}v¤xzy ­~ª} v¤ zy|z ~¤{¨v©ª¨«xª«¨zA ª}«© y~©¦¢v¯~¤| ª}z ¨z¢z¬v¤xz ¥{ ª}~© 

{vxª¥¨ ¥¤ ª}z ~¤{¨v©ª¨«xª«¨z ¨z§«~¨z£z¤ª©C  

¶ Vxxz©©~w~¢~ª¯ D ¨zvx}vw~¢~ª¯ ¥{ ª}z yvªvO i}z yvªv |z¤z¨vªzy w¯ ª}z yz¬~xz© ~¤ y~©ª~¤xª ^¥i 

v¦¦¢~xvª~¥¤© £v¯ ¤zzy ª¥ wz vxxz©©zy z~ª}z¨ ¢¥xv¢¢¯ ¥¨ |¢¥wv¢¢¯C l}z¨zv© ª}z yzxz¤ª¨v¢~°zy ¤vª«¨z 

¥{ zy|z x¥£¦«ª~¤| {vx~¢~ªvªz© ¢¥xv¢ vxxz©© ¥{ yvªvA |¢¥wv¢ vxxz©©~w~¢~ª¯ ~© £¥¨z x¥£¦¢~xvªzyC 

X¥¤ª¨v©ª~¤|¢¯A ª}z xz¤ª¨v¢~°zy ¤vª«¨z ¥{ x¢¥«y x¥£¦«ª~¤| {vx~¢~ªvªz© |¢¥wv¢ vxxz©© ¥{ yvªvC 
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i}z¨z{¥¨zA ^¥i v¦¦¢~xvª~¥¤© ­~ª} yvªv ª}vª ¤zzy© ª¥ wz xz¤ª¨v¢¢¯ vxxz©©zy ¥¤ |¢¥wv¢ ¢z¬z¢A £v¯ 

wz¤z{~ª {¨¥£ v x¢¥«y x¥£¦«ª~¤| ~¤{¨v©ª¨«xª«¨zC h«w©z§«z¤ª¢¯A ª}~© y~©¦¢v¯© ª}vª ª}z vxxz©©~w~¢~ª¯ 

v¤y ¨zvx}vw~¢~ª¯ ¥{ yvªv v¨z ¨z¢z¬v¤ª ~¤{¨v©ª¨«xª«¨z ¨z§«~¨z£z¤ª© ª}vª £v¯ |«~yz v «©z¨©Ċ x}¥~xz 

¥{ ~¤{¨v©ª¨«xª«¨zC   

¶ V£¥«¤ª ¥{ «¦yvªz© v¤y «¦|¨vyz©O Yz¦z¤y~¤| ¥¤ ª}z ^¥i v¦¦¢~xvª~¥¤A ©¥{ª­v¨z £v¯ wz «¦yvªzy D 

«¦|¨vyzy ª¥ ¤z­ ¥¨ z¤}v¤xzy ¬z¨©~¥¤© ¥¤ y~{{z¨z¤ª ~¤ªz¨¬v¢©C l}z¨zv© ª}z xz¤ª¨v¢~°zy zy|z 

¦v¨vy~|£ {vx~¢~ªvªz© zv©¯ «¦yvª~¤| v¤y «¦|¨vy~¤| ¥{ v¦¦¢~xvª~¥¤ ©¥{ª­v¨zA ª}z yzxz¤ª¨v¢~°zy zy|z 

x¥£¦«ª~¤| ¦v¨vy~|£ x¥£¦¢z®~{~z© ª}~©C V w~||z¨ zy|z ¢v¯z¨A ­~ª} £¥¨z zy|z ¤¥yz©A ©~|¤~{~xv¤ª¢¯ 

x¥£¦¢z®~{~z© ª}z ¦¨¥xz©© ¥{ «¦yvª~¤| v¤y «¦|¨vy~¤| wzxv«©z v¢¢ ¤¥yz© }v¬z ª¥ wz vy «©ªzyC 

h«w©z§«z¤ª¢¯A yz¦z¤y~¤| ¥¤ ª}z v£¥«¤ª ¥{ «¦yvªz© v¤y «¦|¨vyz© v¤ ^¥i v¦¦¢~xvª~¥¤ £v¯ 

v¤ª~x~¦vªzA ª}~© ~¤{¨v©ª¨«xª«¨z ¨z§«~¨z£z¤ª £v¯ y¨~¬z ¥¨ ©ªv||z¨ ª}z x}¥~xz ¥{ zy|zC  

¶ h¦zzy v¤y «¤xz¨ªv~¤ª¯ ¥{ ©xv¢vw~¢~ª¯O l}z¨zv© x¢¥«y yvªvxz¤ªz¨© }v¬z z®ªz¤©~¬z xv¦vx~ª¯A v¤y 

¨z©¥«¨xz «©v|z £v¯ ª}«© wz ©xv¢zy «¦ ¨v¦~y¢¯A zy|z x¥£¦«ª~¤| ¨z§«~¨z© ¥¤B©~ªz ¤¥yz©C i}z¨z{¥¨zA 

ª}z yzxz¤ª¨v¢~°zy ¤vª«¨z ¥{ zy|z x¥£¦«ª~¤| ¢~£~ª© ª}z ©¦zzy ¥{ ¨z©¥«¨xz ©xv¢zB«¦C V© ^¥i 

v¦¦¢~xvª~¥¤© £v¯ }v¬z y~{{z¨z¤ª ~¤{¨v©ª¨«xª«¨z ¨z§«~¨z£z¤ª© ¥¤ ª}z ©¦zzy w¯ ­}~x} ¨z©¥«¨xz© 

©}¥«¢y wz ©xv¢zyB«¦A v¤y ª}z «¤xz¨ªv~¤ª¯ vw¥«ª }¥­ {v©ª ª}~© ©}¥«¢y }v¦¦z¤A ª}z x}¥~xz ¥{ 

~¤{¨v©ª¨«xª«¨z £v¯ wz y¨~¬z¤ w¯ ¨z§«~¨z£z¤ª© ¥¤ ª}z =¦¥ªz¤ª~v¢> ©¦zzy ¥{ ©xv¢vw~¢~ª¯C  

¶ Z¤z¨|¯ x¥¤©ª¨v~¤ª© ¥{ ^¥i yz¬~xz©O Yz¦z¤y~¤| ¥¤ ª}z ^¥i v¦¦¢~xvª~¥¤ v¤y x¥¨¨z©¦¥¤y~¤| 

¦¨z©z¤xzDvw©z¤xz ¥{ ¦¥­z¨ ©«¦¦¢¯A ^¥i yz¬~xz© £v¯ wz ¦¥­z¨ x¥¤©ª¨v~¤zyC i}z z¤z¨|¯ z®¦z¤yzy 

= ¥«¢zD§«z¨¯> {¥¨ ª¨v¤©£~©©~¥¤ ¥{ yvªv ª¥ v¤ zy|z ¤¥yz ~© ©~|¤~{~xv¤ª¢¯ ¢¥­z¨ ª}v¤ {¥¨ ª¨v¤©£~©©~¥¤ 

ª¥ ª}z x¢¥«yC i}~© ¢zvy© ª¥ ¢¥­z¨ z¤z¨|¯ x¥¤©«£¦ª~¥¤ vª ª}z z¤yByz¬~xz©C i}~© £zv¤© ª}vª ^¥i 

v¦¦¢~xvª~¥¤ £v¯ ¦«ª ¨z§«~¨z£z¤ª© ¥¤ ª}z ~¤{¨v©ª¨«xª«¨zA yz¦z¤y~¤| ¥¤ ª}z ¦¥­z¨ x¥¤©ª¨v~¤ª© ¥{ ~ª© 

yz¬~xz©C   

A.4.2  Variables impacting the switching costs for switching t owards  the e dge 

h­~ªx}~¤| x¥©ª©O l}z¤ v x«©ª¥£z¨ =~CzC ª}z ^¥i v¦¦¢~xvª~¥¤ «¤yz¨ v¤v¢¯©~©> yzx~yz© ª¥ ©­~ªx} {¨¥£ ©~ª«vª~¥¤ 

V ª¥ ©~ª«vª~¥¤ W =ª¥­v¨y© v¤ zy|z x¥£¦«ª~¤| ~¤{¨v©ª¨«xª«¨z>A ~ª ~¤x«¨© ©­~ªx}~¤| x¥©ªC ^{ ª}z©z ©­~ªx}~¤| 

x¥©ª© v¨z ©«w©ªv¤ª~v¢A ©­~ªx}~¤| wzª­zz¤ ª}z ©z¨¬~xz© ­~¢¢ ¨z§«~¨z v }zv¬¯ ¨z©¥«¨xz x¥££~ª£z¤ªC i}z 

wz¤z{~ª |v~¤zy w¯ ª}z ¤z­ ©z¨¬~xz x¥«¢y z®xzzy ª}z ©­~ªx}~¤| x¥©ª v x«©ª¥£z¨ ~¤x«¨©C i}z¨z{¥¨zA ©­~ªx}~¤| 

x¥©ª© ~£¦vxª ª}z x«©ª¥£z¨ ¬v¢«zC 

^¤ªz¨¥¦z¨vw~¢~ª¯O i}z z®ªz¤ª ª¥ ­}~x} y~©ª~¤xª ©¯©ªz£© ¥{ ª}z x«©ª¥£z¨ v¨z v¢¨zvy¯ ~¤ªz¨¥¦z¨vw¢zA ¥¨ xv¤ 

zv©~¢¯ wz £vyz ~¤ªz¨¥¦z¨vw¢zA yzx¨zv©z© ª}z ©­~ªx}~¤| x¥©ªC h¯©ªz£© ª}vª £v¯ zv©~¢¯ wz £vyz 

~¤ªz¨¥¦z¨vw¢z xv¤ ~¤ªz|¨vªz x«©ª¥£z¨©Ċ ¥¢y ©¯©ªz£ ­~ª} ª}z ¤z­ ©¯©ªz£ v¤y ª}z¨zw¯ v¢¢¥­ {¥¨ v x¨¥©©B

¦¢vª{¥¨£ ¥¨ £«¢ª~B¬z¤y¥¨ ©¥¢«ª~¥¤C ^¤ªz¨¥¦z¨vw~¢~ª¯ ª}«© yzx¨zv©z© ª}z ©­~ªx}~¤| x¥©ªC  

b~|¨vª~¥¤ x¥©ªO i}~© x¥¤©ª~ª«ªz© ª}z y~¨zxª x¥©ª v x«©ª¥£z¨ ~¤x«¨© ­}z¤ v~£~¤| ª¥ ©­~ªx} ª¥­v¨y© v¤ zy|z 

~¤{¨v©ª¨«xª«¨zC ]~|}z¨ £~|¨vª~¥¤ x¥©ª ¨z©«¢ª ~¤ v w~||z¨ ¨z©¥«¨xz x¥££~ª£z¤ªA ~¤ ª«¨¤ ~¤x¨zv©~¤| ª}z 

©­~ªx}~¤| x¥©ªC  

e¢vª{¥¨£ x}v¨vxªz¨~©ª~x©O i}z¨z v¨z ©z¬z¨v¢ ¦¢vª{¥¨£ x}v¨vxªz¨~©ª~x© ª}vª ~¤{¢«z¤xz ª}z ~¤ªz¨¥¦z¨vw~¢~ª¯C 

¶ e¥©©~w~¢~ª¯ ¥{ ©¯©ªz£B v¤y ¦¨¥xz©© ~¤ªz|¨vª~¥¤O i}z vy¥¦ª~¥¤ ¥{ v¤ zy|z ~¤{¨v©ª¨«xª«¨z xv¤ wz 

v{{zxªzy w¯ ª}z z®ªz¤ª ª¥ ­}~x} ~ª xv¤ wz ~¤ªz|¨vªzy ­~ª} v x«©ª¥£z¨Ċ© z®~©ª~¤| ~¤{¨v©ª¨«xª«¨z v¤y 

x¥¨¨z©¦¥¤y~¤| ¦¨¥xz©©z©C i}z ¦¥©©~w~¢~ª¯ ¥{ ©¯©ªz£B v¤y ¦¨¥xz©© ~¤ªz|¨vª~¥¤ ¦v¨ª¢¯ yzªz¨£~¤z© ª}z 

z®ªz¤ª ª¥ ­}~x} ª}z ­}¥¢z ©¯©ªz£ ~© ~¤ªz¨¥¦z¨vw¢zC  

¶ Zv©~¤z©© ¥{ ¦¢vª{¥¨£ ¥¦z¤¤z©©O e¢vª{¥¨£ ¥¦z¤¤z©© }v© ©«w©ªv¤ª~v¢ z{{zxª ¥¤ x¥£¦¢z£z¤ª¥¨©Ċ 

©vª~©{vxª~¥¤ {¥¨ v ¦¢vª{¥¨£C V¤ ¥¦z¤ ¦¢vª{¥¨£ ~© w«~¢ª ¥¤ ©ªv¤yv¨y©A Ve^© v¤y ¢~w¨v¨~z© ª}vª xv¤ wz 

«©zy ­~ª}¥«ª ¨z©ª¨~xª~¥¤© ¥¤ ¬z¤y¥¨ ¥¨ ¦¢vª{¥¨£ ª¯¦zC   

¶ d¦z¤ ©ªv¤yv¨y©A Ve^© v¤y ¢~w¨v¨~z© ¥{ ^¥i v¦¦O i}z zv©~¤z©© ¥{ ¦¢vª{¥¨£ ¥¦z¤¤z©© ª¨v¤©¢vªz© ~¤ ª}z 

z®ªz¤ª ª¥ ­}~x} ¥¦z¤ ©ªv¤yv¨y©A Ve^© v¤y ¢~w¨v¨~z© £v¯ wz «©zyC i}~© ~¤x¨zv©z© ¦¥©©~w~¢~ª~z© ª¥ 

£v¡z ª}z ©¯©ªz£ ~¤ªz¨¥¦z¨vw¢z ­~ª} ª}¥©z ¥{ ¥ª}z¨ ¦¢vª{¥¨£© v¤y ¬z¤y¥¨©C  

b~|¨vª~¥¤ [vxª¥¨©O i}z¨z v¨z ©z¬z¨v¢ £~|¨vª~¥¤ {vxª¥¨© ª}vª ~¤{¢«z¤xz ª}z £~|¨vª~¥¤ x¥©ªC 

¶ X¥£¦¢z®~ª¯B v¤y ¢zvy ª~£z ¥{ £~|¨vª~¥¤O b~|¨vª~¥¤ ª¥­v¨y© v¤ zy|z x¥£¦«ª~¤| ~¤{¨v©ª¨«xª«¨z 

w¨~¤|© vw¥«ª v xz¨ªv~¤ ¢z¬z¢ ¥{ x¥£¦¢z®~ª¯ v¤y ¢zvyBª~£zC e¥ªz¤ª~v¢ zy|z ©z¨¬~xz ¦¨¥¬~yz¨© ¦v©© ¥¤ 

ª}z©z x¥£¦¢z®~ª~z© ª¥ ª}z x«©ª¥£z¨ w¯ £zv¤© ¥{ vyy~ª~¥¤v¢ £~|¨vª~¥¤ x¥©ª©C h«w©z§«z¤ª¢¯A }~|}z¨ 

x¥£¦¢z®~ª¯ v¤y v ¢¥¤|z¨ ¢zvyBª~£z ¥{ £~|¨vª~¥¤ ¨z©«¢ª ~¤ }~|}z¨ £~|¨vª~¥¤ x¥©ª© {¥¨ ª}z x«©ª¥£z¨C   
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¶ d¦¦¥¨ª«¤~ª¯ x¥©ª ¥{ y¥­¤ª~£zB ¥¨ ©¯©ªz£ {v~¢«¨z y«¨~¤| £~|¨vª~¥¤O Yz¦z¤y~¤| ¥¤ }¥­ £~|¨vª~¥¤ 

ªv¡z© ¦¢vxzA ¦¥ªz¤ª~v¢ ©¯©ªz£ {v~¢«¨z ¥¨ y¥­¤ª~£z y«¨~¤| ª}z £~|¨vª~¥¤ £~|}ª wz ~¤z¬~ªvw¢zC 

Yz¦z¤y~¤| ¥¤ ª}z ^¥i v¦¦¢~xvª~¥¤A ª}z ¥¦¦¥¨ª«¤~ª¯ x¥©ª ¥{ y¥­¤ª~£zB ¥¨ ©¯©ªz£ {v~¢«¨z y«¨~¤| 

£~|¨vª~¥¤ £v¯ wz }~|}A ¨z©«¢ª~¤| ~¤ª¥ x¥¤©~yz¨vw¢z £~|¨vª~¥¤ x¥©ªC  

¶ a¥­ ~¤~ª~v¢ ~¤¬z©ª£z¤ª ª¨v~¢Bv¤yBz¨¨¥¨ ¦¥©©~w~¢~ª¯O ̂ ¤ ©¥£z xv©z©A ª}z ¦¥ªz¤ª~v¢ ¥¦¦¥¨ª«¤~ª¯ x¥©ª ¥{ 

y¥­¤ª~£zB ¥¨ ©¯©ªz£ {v~¢«¨z y«¨~¤| £~|¨vª~¥¤ ¥{ v¤ ^¥i v¦¦¢~xvª~¥¤A £v¯ wz =¦v¨ª~v¢¢¯> £~ª~|vªzy w¯ 

yz¬z¢¥¦~¤| ª}z ~¤{¨v©ª¨«xª«¨z ©¥ ª}vª ~ª y¥z© ¤¥ª ~£¦vxª ª}z ¥¬z¨v¢¢ ©¯©ªz£ =zC|C v ©ªv¤yBv¢¥¤z 

x¥¤xz¦ª ¬z¨©~¥¤>C Z©¦zx~v¢¢¯ ­}z¤ ª}~© xv¤ wz y¥¤z ­~ª} v ¢¥­ ~¤~ª~v¢ ~¤¬z©ª£z¤ª D ¨z©¥«¨xz 

yzy~xvª~¥¤A ª}z ¥¦¦¥¨ª«¤~ª¯ x¥©ª ¥{ ©¯©ªz£ y¥­¤ª~£z £v¯ wz ¨zy«xzyC   

A.4.3  Variables impacting the customer base / revenue s ource  

X«©ª¥£z¨ wv©z D ¨z¬z¤«z ©¥«¨xzO [¥¨ v ©z¨¬~xz ¦¨¥¬~yz¨ ~ª ~© ~£¦¥¨ªv¤ª ª}vª ª}z ^¥i v¦¦¢~xvª~¥¤ «¤yz¨ 

v¤v¢¯©~©A {¥¨ ­}~x} z{{¥¨ª© v¤y ~¤¬z©ª£z¤ª© ­~¢¢ wz y¥¤zA v¤y x¥£¦zªz¤x~z© ­~¢¢ wz yz¬z¢¥¦zyA x¥¤ªv~¤© v 

©«w©ªv¤ª~v¢ x«©ª¥£z¨ wv©z v¤y ¨z¢vªzy ¨z¬z¤«z ©¥«¨xzC i}z zy|z ~¤{¨v©ª¨«xª«¨z ¦¨¥¬~yz¨ ­v¤ª© ª¥ w«~¢y 

«¦¥¤ }~© x¥£¦zªz¤x~z©A ©ªv¤yv¨y© v¤y ¦¢vª{¥¨£© ~¤ ¥¨yz¨ ª¥ y¨~¬z y¥­¤ ª}z £v¨|~¤v¢ x¥©ª© v¤y ¨z¦¨¥y«xz 

©~£~¢v¨ v¨x}~ªzxª«¨z© ¥¬z¨ £«¢ª~¦¢z x«©ª¥£z¨©C i}z x«©ª¥£z¨ wv©zD¨z¬z¤«z ©¥«¨xz xv¤ wz yz¨~¬zy {¨¥£ ª}z 

£v¨¡zª ©z|£z¤ª v¤y ª}z ­v¯ ¦¢vª{¥¨£ ¢z¬z¨v|zB v¤y yvªv ¥­¤z¨©}~¦ xv¤ wz ª¨v¤©¢vªzy ~¤ª¥ ¬v¢«zC 

h«w©z§«z¤ª¢¯A ª}z ¨z¬z¤«z ©¥«¨xz }v© ~¤{¢«z¤xz ¥¤ ª}z §«z©ª~¥¤ ~{ v¤ vxxz¦ªvw¢z ¢z¬z¢ ¥{ ¦¨¥{~ªvw~¢~ª¯ ~© 

¨zvx}zyC  

bv¨¡zª ©z|£z¤ªO i}z £v¨¡zª ©z|£z¤ª ¥{ v¤ ^¥i v¦¦¢~xvª~¥¤ x¥¤ªv~¤© ¤zzy©A ­~©}z© v¤y ¦¨z{z¨z¤xz©A ­}~x} 

}v¬z wzz¤ z®¦¢v~¤zy ~¤ ©zxª~¥¤ VCICFC i}z £v¨¡zª ©z|£z¤ª }¥­z¬z¨ v¢©¥ x¥¤ªv~¤© y~{{z¨z¤ª §«v¢~ª~z© ­}~x} 

v¨z ¨z¢z¬v¤ª {¥¨ ª}z ©z¨¬~xz ¦¨¥¬~yz¨C Yz¦z¤y~¤| ¥¤ ª}z ¦¨¥¦z¨ª~z© ¥{ v £v¨¡zª ©z|£z¤ªA v ©«w©ªv¤ª~v¢ v¤y 

¬v¢«vw¢z x«©ª¥£z¨ wv©z v¤y x¥¨¨z©¦¥¤y~¤| ¨z¬z¤«z ©¥«¨xz £v¯ wz ¦¨z©z¤ªC  

¶ ^¤©ªv¢¢zy wv©z ¥{ ^¥i v¦¦ ª}vª £v¯ y~¨zxª¢¯ wz¤z{~ª {¨¥£ ª}z ~¤{¨v©ª¨«xª«¨zO V £v¨¡zª ©z|£z¤ª 

~¤x¢«yz© v¤ ~¤©ªv¢¢zy wv©zC l}z¨zv© ~¤ |z¤z¨v¢ ª}z ~¤©ªv¢¢zy wv©z yz©x¨~wz© x«©ª¥£z¨© ª}vª v¢¨zvy¯ 

}v¬z ¥¨ «©z ©~£~¢v¨ ©z¨¬~xz© ¥¨ zv¨¢~z¨ ¬z¨©~¥¤© ¥{ ª}z ©z¨¬~xzA ~¤ ¥¨yz¨ ª¥ yzªz¨£~¤z ª}z 

vªª¨vxª~¬z¤z©© ¥{ v £v¨¡zª ©z|£z¤ªA ~ª ~© £¥¨z ~¤ªz¨z©ª~¤| ª¥ ¢¥¥¡ vª ª}z ~¤©ªv¢¢zy wv©z ¥{ ª}z ^¥i 

v¦¦¢~xvª~¥¤ =~CzC yz¬~xz© ª}vª v¨z v¢¨zvy¯ ~¤ ¦¢vxz> ª}vª £v¯ y~¨zxª¢¯ wz¤z{~ª {¨¥£ ª}z zy|z 

x¥£¦«ª~¤| ~¤{¨v©ª¨«xª«¨zC  i}~© x¥«¢y wz yz¬~xz© ¥{ v¤ =¦¥ªz¤ª~v¢> ^¥i v¦¦¢~xvª~¥¤ ª}vª v¨z v¢¨zvy¯ 

x¥££«¤~xvª~¤| ª}¨¥«|} v x¢¥«y ~¤{¨v©ª¨«xª«¨zA ¦¨¥¦¨~zªv¨¯ yvªv xz¤ªz¨©A ¥¨ v¨z ¤¥ª 

~¤ªz¨x¥¤¤zxªzy ¯zªC [¥¨ v ©z¨¬~xz ¦¨¥¬~yz¨ ~ª ~© ~¤ªz¨z©ª~¤| ª¥ ~yz¤ª~{¯ ª}~© |¨¥«¦A v© ª}z¯ x¥«¢y 

y~¨zxª¢¯ wz¤z{~ª {¨¥£ ª}z ~£¦¢z£z¤ªvª~¥¤ ¥{ v¤ zy|z ~¤{¨v©ª¨«xª«¨zC  

¶ bv®~£«£ ¦¥ªz¤ª~v¢ £v¨¡zª ©~°z ¥{ ^¥i v¦¦O V¤¥ª}z¨ ¦¨¥¦z¨ª¯ ¥{ ª}z £v¨¡zª ©z|£z¤ª ~© ª}z 

£v®~£«£ ¦¥ªz¤ª~v¢ ¥{ ª}z £v¨¡zªC [¥¨ zy|z ©z¨¬~xz ¦¨¥¬~yz¨© ~ª £v¯ wz ¨z¢z¬v¤ª ª¥ ¢¥¥¡ vª ª}z 

{«ª«¨z ¦¥ªz¤ª~v¢ v¤y {«ª«¨z £v¨¡zy ©~°z ¥{ v¤ ^¥i v¦¦¢~xvª~¥¤ ª}vª £v¯ wz¤z{~ª {¨¥£ ª}z zy|z 

~¤{¨v©ª¨«xª«¨zC  

¶ i~£z ª¥ x¥¤©«£zO ̂ ¤ ¥¨yz¨ ª¥ }v¬z v wv¢v¤xzy ¦¥¨ª{¥¢~¥ ¥{ ¦¥ªz¤ª~v¢ «©z¨© {¥¨ v ©z¨¬~xz ¦¨¥¬~yz¨Ċ© 

zy|z ~¤{¨v©ª¨«xª«¨zA ~ª ~© ¨z¢z¬v¤ª ª¥ ¢¥¥¡ vª ª}z z®¦zxªzy ª~£z ª¥ x¥¤©«£z ¥{ ª}z ^¥i v¦¦¢~xvª~¥¤Ċ© 

£v¨¡zª ©z|£z¤ªC l}z¨zv© ©¥£z ^¥i v¦¦¢~xvª~¥¤© £~|}ª |z¤z¨vªz x¥¤©«£¦ª~¥¤ §«~x¡¢¯A ¥ª}z¨ 

©xz¤v¨~¥© £v¯ ¥¤¢¯ |z¤z¨vªz x¥¤©«£¦ª~¥¤ ~¤ ª}z {v¨ {«ª«¨zC [¥¨ ©z¨¬~xz ¦¨¥¬~yz¨© ~ª ~© ~£¦¥¨ªv¤ª 

ª¥ wv¢v¤xz ª}z~¨ ¦¥¨ª{¥¢~¥ ¥{ ªv¨|zª £v¨¡zª ©z|£z¤ª© ­~ª} {v©ªB v¤y ©¢¥­B ª~£z ª¥ x¥¤©«£z 

©z|£z¤ª©C  

¶ : ¥{ yvªv ¥¤ zy|z ¬©C x¢¥«yA v¤y vyy~ª~¥¤v¢ yvªv ¦¥ªz¤ª~v¢O V© zy|z x¥£¦«ª~¤| v¤y x¢¥«y x¥£¦«ª~¤| 

}v¬z y~©ª~¤xª vy¬v¤ªv|z© ª}vª ¤¥ª ¥¤¢¯ x¥£¦zªzA w«ª v¢©¥ x¥£¦¢z£z¤ª zvx} ¥ª}z¨A v ª¯¦~xv¢ zy|z 

v¨x}~ªzxª«¨z ~© }~z¨v¨x}~xv¢ ~¤ ¤vª«¨z v¤y ª}«© x¥¢¢vw¥¨vªz©D{zyz¨vªz© ­~ª} ª}z x¢¥«yC 

h«w©z§«z¤ª¢¯A ~ª xv¤ wz z®¦zxªzy ª}vª ª}z x¢¥«y ¦v¨vy~|£ ­~¢¢ ©ªv¯ ¨z¢z¬v¤ª v© zy|z z£z¨|z©C [¥¨ 

zy|z ©z¨¬~xz ¦¨¥¬~yz¨© ~ª ~© ª}z¤ ¨z¢z¬v¤ª ª¥ ¢¥¥¡ vª ª}z ¦z¨xz¤ªv|z ¥{ yvªv ª}vª ­~¢¢ =¤zzy ª¥> wz 

¦¨¥xz©©zy  vª ª}z zy|z ¬©C ª}z x¢¥«y ~¤ ¥¨yz¨ ª¥ yzªz¨£~¤z ª}z zy|z £v¨¡zª ©~°zC ^{ v¤ ~¤©«{{~x~z¤ª 

¦z¨xz¤ªv|z ¥{ yvªv ¤zzy© ª¥ wz ¦¨¥xz©©zy vª ª}z zy|zA ª}z £v¨¡zª {¥¨ ª}~© ~¤{¨v©ª¨«xª«¨z ­~¢¢ wz 

©£v¢¢A ª}«© £v¡~¤| ~ª ¢z©© vªª¨vxª~¬z ª¥ ¨¥¢¢B¥«ª ª}z zy|z ~¤{¨v©ª¨«xª«¨zC d¤ ª}z ¥ª}z¨ ©~yz ¥{ ª}z 

ª¥¡z¤A ~{ ª}z ~£¦¢z£z¤ªvª~¥¤ ¥{ v¤ zy|z ~¤{¨v©ª¨«xª«¨zA ­}~x} ¥¤¢¯ ¦¨¥xz©©z© v ©£v¢¢ ¦z¨xz¤ªv|z 

¥{ ª}z yvªvA ¢zvy© ª¥ z®ªz¤©~¬z vyy~ª~¥¤v¢ ¦¥ªz¤ª~v¢ ¥{ yvªvB«©v|z ~¤ ª}z x¢¥«y ~¤{¨v©ª¨«xª«¨z ¥{ ª}z 

©z¨¬~xz ¦¨¥¬~yz¨A ~ª £v¯ ©ª~¢¢ wz vªª¨vxª~¬z ª¥ ¨¥¢¢B¥«ª ª}z zy|z ~¤{¨v©ª¨«xª«¨zC  
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¶ e¥©©~w~¢~ª¯ ¥{ ©«¦¦¥¨ª D £v~¤ªz¤v¤xz x¥¤ª¨vxª©O cz®ª ª¥ ~££zy~vªz ¨z¬z¤«z ¨z©«¢ª~¤| {¨¥£ zy|z 

¨¥¢¢B¥«ªA ¥¨ x¥¤©«£¦ª~¥¤ ¥¤ v ©z¨¬~xz ¦¨¥¬~yzĊ̈© ¦¨¥¦¨~zªv¨¯ yvªv xz¤ªz¨©A ª}z¨z ~© v¤ ¥¦¦¥¨ª«¤~ª¯ 

{¥¨ vyy~ª~¥¤v¢ ©«¦¦¥¨ª v¤yD¥¨ £v~¤ªz¤v¤xz x¥¤ª¨vxª©C Yz¦z¤y~¤| ¥¤ ª}z £v¨¡zª ©z|£z¤ªA ©z¨¬~xz 

¦¨¥¬~yz¨© £v¯ ©«¦¦¥¨ª v¤y £v~¤ªv~¤ ª}z zy|z ~¤{¨v©ª¨«xª«¨z© ~¤ ¬v¨¯~¤| yz|¨zz©A ª}«© vyy~¤| 

v¤¥ª}z¨ ¦¥ªz¤ª~v¢ ©¥«¨xz ¥{ ¨z¬z¤«z ­}~x} ©}¥«¢y wz x¥¤©~yz¨zy ~¤ yzªz¨£~¤~¤| ª}z vªª¨vxª~¬z¤z©© 

¥{ v £v¨¡zª ©z|£z¤ªC  

e¢vª{¥¨£ ¥­¤z¨©}~¦O V¤ ~¤y~¬~y«v¢ z¤ª~ª¯ =~¤ ª}~© xv©z v¤ zy|z ~¤{¨v©ª¨«xª«¨z ¦¨¥¬~yz¨> x¥«¢y ¥­¤ ª}z 

¦¢vª{¥¨£ ~¤ ª}z y¥£v~¤ ¥{ ª}z ^¥i v¦¦¢~xvª~¥¤C   

¶ e¥©©~w~¢~ª¯ ¥{ ¦¢vª{¥¨£ ¥­¤z¨©}~¦O Yz¦z¤y~¤| ¥¤ ª}z ^¥i v¦¦¢~xvª~¥¤A ª}z¨z £~|}ª wz v ¦¥©©~w~¢~ª¯ 

{¥¨ ~¤{¨v©ª¨«xª«¨z ¦¨¥¬~yz¨© ª¥ ¥­¤ ª}z ¦¢vª{¥¨£C V ¦¢vª{¥¨£ ¥­¤z¨ xv¤ yzx~yz ~¤ ­}~x} y~¨zxª~¥¤ 

ª}z ¦¢vª{¥¨£ ©}¥«¢y |¥ v¤y ª}z z®ªz¤ª ª¥ ­}~x} ª}z ¦¢vª{¥¨£ ­~¢¢ wz ¥¦z¤zy «¦ {¥¨ ¥ª}z¨ ¦¢v¯z¨©C 

i}~© xv¤ ~¤ ª«¨¤ z{{zxª«vªz ¦¢vª{¥¨£ ¢z¬z¨v|zB v¤y yvªv ¥­¤z¨©}~¦ ª}vª xv¤ wz ª¨v¤©¢vªzy ~¤ª¥ ¬v¢«zC  

e¢vª{¥¨£ ¢z¬z¨v|zB v¤y yvªv ¥­¤z¨©}~¦ ª}vª xv¤ wz ª¨v¤©¢vªzy ~¤ª¥ ¬v¢«zO i}z ¢z¬z¨v|zB v¤y ¬v¢«z ¥{ yvªv 

¥­¤z¨©}~¦ ­}~x} ~© x¨zvªzy {¥¨ ª}z ¦¢vª{¥¨£ ¥­¤z¨ £v¯ ~¤ ª«¨¤ ¨z©«¢ª ~¤ª¥ vyy~ª~¥¤v¢ ¨z¬z¤«z ©ª¨zv£©C  

A.4.4  Variables impacting the r elative infrastructure cost  

gz¢vª~¬z ^¤{¨v©ª¨«xª«¨z x¥©ªO i}z ¨z¢vª~¬z ~¤{¨v©ª¨«xª«¨z x¥©ª ¦¢v¯© v ¦¨¥£~¤z¤ª ¨¥¢z ~¤ yzªz¨£~¤~¤| ~{ v 

©«w©ªv¤ª~v¢ ª}z ¢z¬z¢ ¥{ ¦¨¥{~ªvw~¢~ª¯ xv¤ wz |z¤z¨vªzy ­~ª} v¤ ^¥i v¦¦¢~xvª~¥¤C Yz¦z¤y~¤| ¥¤ ª}z x¥©ª 

|z¤z¨vª~¤| £zx}v¤~©£A v ¨z¢vª~¬z ~¤{¨v©ª¨«xª«¨z x¥©ª ¥{ zy|z xv¤ wz yz¨~¬zyC i}~© ¨z¢vª~¬z x¥©ª xv¤ 

©«w©z§«z¤ª¢¯ wz «©zy ª¥ |«~yz ª}z yzx~©~¥¤ ­}zª}z¨ ª¥ ¨¥¢¢B¥«ª v¤ zy|z ~¤{¨v©ª¨«xª«¨zC  

X¥©ª |z¤z¨vª~¤| £zx}v¤~©£ {¥¨ ~¤{¨v©ª¨«xª«¨z ¨¥¢¢B¥«ªA ¥­¤z¨©}~¦A ¥¦z¨vª~¥¤ v¤y £v~¤ªz¤v¤xzO 

Yz¦z¤y~¤| ¥¤ ª}z {vxª¥¨© ~¤{¢«z¤x~¤| ¨z¢vª~¬z x¥©ªA ª}z x}¥©z¤ ~¤{¨v©ª¨«xª«¨z ­~¢¢ x¥£z ­~ª} v ¨z¢vª~¬z 

~¤{¨v©ª¨«xª«¨z x¥©ªC i}z ~yz¤ª~{~zy {vxª¥¨© ­~¢¢ ¤¥ª ¥¤¢¯ ~£¦vxª ª}z x¥©ª {¥¨ ~¤~ª~v¢ ¨¥¢¢B¥«ªA w«ª v¢©¥ {¥¨ 

©¯©ªz£ ¥­¤z¨©}~¦A ¥¦z¨vª~¥¤ v¤y £v~¤ªz¤v¤xzC  

[vxª¥¨© ~¤{¢«z¤x~¤| ¨z¢vª~¬z x¥©ªO i}z¨z v¨z ©z¬z¨v¢ {vxª¥¨© ª}vª ©«{{~xz v© ~¤¦«ª {¥¨ ª}z x¥©ª |z¤z¨vª~¤| 

£zx}v¤~©£ v¤y £v¯ ª}«© ~£¦vxª ª}z ¨z¢vª~¬z ~¤{¨v©ª¨«xª«¨z x¥©ªC  

¶ gz§«~¨zy ©xv¢z ¥{ ª}z ~¤{¨v©ª¨«xª«¨zO l}z¨zv© x¢¥«y x¥£¦«ª~¤| ~© v xz¤ª¨v¢~°zy ~¤{¨v©ª¨«xª«¨zA 

­}~x} xv¤ ¢z¬z¨v|z zx¥¤¥£~x© ¥{ ©xv¢zA ª}z yzxz¤ª¨v¢~°zy zy|z x¥£¦«ª~¤| ¦v¨vy~|£ wzx¥£z© 

©~|¤~{~xv¤ª¢¯ £¥¨z z®¦z¤©~¬z ­}z¤ ~¤x¨zv©zy ~¤ ©~°zC V© zy|z ¤¥yz© ¤zzy ª¥ wz ¦¢vxzy ~¤ x¢¥©z 

¦¨¥®~£~ª¯ ª¥ ª}z «©z¨©A v ¢v¨|z¨ ©xv¢z ¥{ ~£¦¢z£z¤ªvª~¥¤ ¢zvy© ª¥ v }~|}z¨ v£¥«¤ª ¥{ ¤zzyzy ¤¥yz© 

­}~x} ~£¦vxª© ª}z ¨z¢vª~¬z ~¤{¨v©ª¨«xª«¨z x¥©ªC [«¨ª}z¨£¥¨zA v }~|}z¨ v£¥«¤ª ¥{ zy|z ¤¥yz© ¢zvy© 

ª¥ v¤ ~¤x¨zv©zy x¥£¦¢z®~ª¯ v¤y x¥©ª {¥¨ ¥­¤z¨©}~¦ v¤y £v~¤ªz¤v¤xzC  

¶ e¨z©z¤xzDvw©z¤xz ¥{ zy|z ¤¥yz© v¤y £¥w~¢z ¤zª­¥¨¡ ¥¤ ©~ªzO Yz¦z¤y~¤| ¥¤ ª}z z¤¬~¨¥¤£z¤ª ~¤ 

­}~x} v¤ ^¥i v¦¦¢~xvª~¥¤ ¥¦z¨vªz©A zy|z ¤¥yz© v¤y v £¥w~¢z ¤zª­¥¨¡ £~|}ª wz ¦¨z©z¤ª ¥¨ vw©z¤ª 

¥¤ ©~ªzC l}z¤ v £¥w~¢z ¤zª­¥¨¡ ~© ¢vx¡~¤| ~¤ |z¤z¨v¢A x¢¥«y x¥£¦«ª~¤| yvªvxz¤ªz¨© xv¤¤¥ª wz 

¨zvx}zyA £zv¤~¤| v |z¤z¨v¢ £¥w~¢z ¤zª­¥¨¡ ¤zzy© ª¥ wz z©ªvw¢~©}zyA ~¤x¨zv©~¤| ª}z ¨z¢vª~¬z 

~¤{¨v©ª¨«xª«¨z x¥©ª {¥¨ ª}z x¢¥«yC [«¨ª}z¨£¥¨zA yz¦z¤y~¤| ¥¤ ª}z x¥£¦«ªvª~¥¤v¢ ¨z©¥«¨xz© ª}vª 

xv¤ wz «©zy {¥¨ zy|z x¥£¦«ªvª~¥¤ ª}vª v¨z v¢¨zvy¯ ¦¨z©z¤ª ¥¤ ©~ªzA ª}z ¨z¢vª~¬z ~¤{¨v©ª¨«xª«¨z x¥©ª 

¥{ zy|z x¥£¦«ª~¤| £v¯ wz y¨~¬z¤ y¥­¤C  

¶ \z¥|¨v¦}~xv¢ ¢¥xvª~¥¤ ¥{ ^¥i v¦¦O i}z |z¥|¨v¦}~xv¢ ¢¥xvª~¥¤ ¥{ v¤ ^¥i v¦¦¢~xvª~¥¤ £v¯ x¥£¦¢~xvªz 

ª}z yz¢~¬z¨¯ ¥{ ¦z¥¦¢z v¤y ¨z©¥«¨xz©C l}z¨zv© ~¤ x¢¥«y x¥£¦«ª~¤|A ¡¤¥­¢zy|z v¤y ¨z©¥«¨xz© xv¤ 

wz ¦¢vxzy vª v¤¯ ¦¢vxz ¥{ x¥¤¬z¤~z¤xzA ­~ª} zy|z x¥£¦«ª~¤|A ¡¤¥­¢zy|z v¤y ¨z©¥«¨xz© }v¬z ª¥ wz 

w¨¥«|}ª ¥¤ ©~ªzC i}z¨z{¥¨zA yz¦z¤y~¤| ¥¤ ª}z |z¥|¨v¦}~xv¢ ¢¥xvª~¥¤ ¥{ v¤ ^¥i v¦¦¢~xvª~¥¤A ©z¨¬~xz 

¦¨¥¬~yz¨© £~|}ª z®¦z¨~z¤xz ¬v¨¯~¤| x¥£¦¢z®~ª~z© ~¤ w¨~¤|~¤| ¡¤¥­¢zy|z v¤y ¨z©¥«¨xz ¥¤ ©~ªz ­~ª} 

zy|z x¥£¦«ª~¤|A ~¤ ª«¨¤ ~£¦vxª~¤| ª}z ¨z¢vª~¬z ~¤{¨v©ª¨«xª«¨z x¥©ªC  

¶ e¨¥ªzxª~¥¤ ¤zxz©©~ª¯ ¥{ zy|z ¤¥yz© {¨¥£ ª}z~¨ z¤¬~¨¥¤£z¤ª©O Yz¦z¤y~¤| ¥¤ ª}z z¤¬~¨¥¤£z¤ª ~¤ 

­}~x} zy|z ¤¥yz© ­~¢¢ wz ¦¢vxzyA ~CzC }¥©ª~¢z ¬©C ©v{z z¤¬~¨¥¤£z¤ª©A ¦¨¥¦z¨ x¥¥¢~¤|A ¦}¯©~xv¢ 

¦¨¥ªzxª~¥¤ v¤y z¤z¨|¯ ©«¦¦¢~z© ¤zzy ª¥ wz {vx~¢~ªvªzyC d¤ ª}z ¥ª}z¨ }v¤yA x¢¥«y ¨z©¥«¨xz© xv¤ wz 

¦¢vxzy ~¤ ©v{zB v¤y x¥¤¬z¤~z¤ª¢¯ ¦¨¥ªzxªzy v¨zv©C i}z¨z{¥¨zA ª}z z¤¬~¨¥¤£z¤ª ~¤ ­}~x} ª}z zy|z 

¤¥yz ­~¢¢ ¤zzy ª¥ wz ¦¢vxzy ­~¢¢ ~£¦vxª ª}z x¥©ª ¥{ ¨z¢vª~¬z ~¤{¨v©ª¨«xª«¨z x¥©ªC 
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A.4.5  Variables impacting the (financial) r isk  

=[~¤v¤x~v¢> ¨~©¡O cz®ª ª¥ ª}z ¨z¬z¤«z ©¥«¨xz© v¤y  ¨z¢vª~¬z x¥©ªA ª}z ¨~©¡ ~£¦vxª© ~{ ª}z¨z ~© v¤ vxxz¦ªvw¢z 

¦¨¥{~ªvw~¢~ª¯C V }~|}z¨ ª«¨¤B¥¬z¨ ~© ¨z§«~¨zy ~¤ ¥¨yz¨ ª¥ ¥{{©zª v }~|}z¨ ¨~©¡ ¢z¬z¢C i}z ¨~©¡ ~© y¨~¬z¤ w¯ ª}z 

~yz¤ª~{~zy ¨~©¡ ~¤{¢«z¤x~¤| {vxª¥¨©A ª}z ¤zzyzy ~¤~ª~v¢ ~¤¬z©ª£z¤ª v¤y ª}z zx¥©¯©ªz£ ¨¥w«©ª¤z©©C  

czzyzy ~¤~ª~v¢ ~¤¬z©ª£z¤ªO V }~|}z¨ ~¤~ª~v¢ ~¤¬z©ª£z¤ª ~© ¨z¢vªzy ª¥ }~|}z¨ xv¦~ªv¢ x¥££~ª£z¤ª ¥{ v 

x¥£¦v¤¯C i}~© xv¤ wz ¨~©¡¯ {¥¨ ª}z zy|z ¦¨¥¬~yz¨© v© ~ª x¥«¢y ¦«ª «¤y«z ©ª¨v~¤ ¥¤ ª}z~¨ =¥ª}z¨> {~¤v¤x~¤| 

vxª~¬~ª~z© v¤y v¢ªz¨¤vª~¬z ~¤¬z©ª£z¤ªC h«w©z§«z¤ª¢¯A v }~|}z¨ ~¤~ª~v¢ ~¤¬z©ª£z¤ªA v¤y ª}«© }~|}z¨ ¨z©¥«¨xz 

yzy~xvª~¥¤A ¢zvy© ª¥ v }~|}z¨ {~¤v¤x~v¢  ¨~©¡C [«¨ª}z¨£¥¨zA yz¦z¤yz¤ª ¥¤ ª}z {~¤v¤x~v¢ v¨¨v¤|z£z¤ª©A v 

}~|}z¨ ~¤~ª~v¢ ~¤¬z©ª£z¤ª x¥«¢y ¨z©«¢ª ~¤ v ¢¥¤|z¨ ¦v¯wvx¡ ª~£zA ~¤x¨zv©~¤| ª}z ¨~©¡C  

[vxª¥¨© ~¤{¢«z¤x~¤| ¨~©¡O i}z¨z v¨z ©z¬z¨v¢ {vxª¥¨© ª}vª ~¤{¢«z¤xz ª}z ={~¤v¤x~v¢> ¨~©¡C  

¶ bvª«¨~ª¯ ¥{ ^¥i v¦¦¢~xvª~¥¤O d¤z {vxª¥¨ y¨~¬~¤| ª}z ¨~©¡ ~© ª}z «¤xz¨ªv~¤ª¯ ¨z¬¥¢¬~¤| v¨¥«¤y ª}z ^¥i 

v¦¦¢~xvª~¥¤ «¤yz¨ v¤v¢¯©~©C [¥¨ zy|z ¦¨¥¬~yz¨©A ~ª ~© ¨z¢z¬v¤ª ª¥ ªv¡z ~¤ª¥ x¥¤©~yz¨vª~¥¤ ª}z £vª«¨~ª¯ 

¥{ ª}z ^¥i v¦¦¢~xvª~¥¤ v¤y ª}z ¨z©¦zxª~¬z «¤xz¨ªv~¤ª~z© ª}vª x¥£z ­~ª} ª}z~¨ ¦¥ªz¤ª~v¢ ª¨v zxª¥¨~z©C 

h«w©z§«z¤ª¢¯A ª}z £vª«¨~ª¯ ¥{ v¤ ^¥i v¦¦¢~xvª~¥¤ £v¯ ~£¦vxª ª}z ¨~©¡ ª}vª zy|z ¦¨¥¬~yz¨© ªv¡zC   

¶ e¥©©~w~¢~ª¯ ¥{ ~ªz¨vª~¬z ¨¥¢¢B¥«ªO [¥ ̈©¥£z ^¥i v¦¦¢~xvª~¥¤© ~ª £v¯ wz ¦¥©©~w¢z ª¥ ~ªz¨vª~¬z¢¯ w«~¢ªB«¦ 

ª}z zy|z ~¤{¨v©ª¨«xª«¨zC h«x} ~ªz¨vª~¬z ¦¨¥xz©© xv¤ ¢¥­z¨ ª}z ={~¤v¤x~v¢> ¨~©¡ v© ª}z ~¤{¨v©ª¨«xª«¨z 

¥­¤z¨ xv¤ ©ªv¨ª ©£v¢¢A ­~ª} ¢¥­ ¨z©¥«¨xz yzy~xvª~¥¤A v¤y z®¦v¤y ª}z ©¯©ªz£ v© ª}z ^¥i v¦¦¢~xvª~¥¤ 

ªv¡z© ¥{{ v¤y ªzx}¤~xv¢ ~©©«z© v¨z ¨z©¥¢¬zyC    

¶ Z®¦¥©«¨z D ¢z|v¢ x¥¤©z§«z¤xz© ¥{ ©¯©ªz£ {v~¢«¨zO ̂ ¤ xv©z ¥{ ©¯©ªz£ {v~¢«¨zA yz¦z¤y~¤| ¥¤ ª}z ^¥i 

v¦¦¢~xvª~¥¤A ª}z¨z £v¯ wz ¬v¨¯~¤| ¢z¬z¢© ¥{ x¥¤©z§«z¤xz©C l}z¨zv© {¥¨ ©xz¤v¨~¥ V ª}z 

x¥¤©z§«z¤xz© £~|}ª wz £¥yz¨vªzA {¥¨ ©xz¤v¨~¥ W ª}z x¥¤©z§«z¤xz© x¥«¢y ©z¨~¥«©¢¯ }v¨£ ¦z¥¦¢z 

¥¨ v©©zª©C i}z¨z{¥¨zA ª}z ¨~©¡ ~¤¬¥¢¬zy vª ªv¨|zª~¤| xz¨ªv~¤ ^¥i v¦¦¢~xvª~¥¤©A x¥«¢y wz ~¤{¢«z¤xzy w¯ 

ª}z z®¦¥©«¨z ¥¨ ¢z|v¢ x¥¤©z§«z¤xz© ~¤ xv©z ¥{ ©¯©ªz£ {v~¢«¨zC  

¶ i}z yzB{vxª¥ ©ªv¤yv¨y {¥¨ {~¤v¤x~v¢ v|¨zz£z¤ª©O Yz¦z¤y~¤| ¥¤ ª}z yzB{vxª¥ ©ªv¤yv¨y {¥¨ {~¤v¤x~v¢ 

v¨¨v¤|z£z¤ª© ~¤ ª}z £v¨¡zª ¥{ ª}z ^¥i v¦¦¢~xvª~¥¤A ¦¨¥{~ª©A ~¤¬z©ª£z¤ª©A x¥©ª© v¤y ¨~©¡© £v¯ wz 

©}v¨zy v£¥¤| vxª¥¨©C V x¥B~¤¬z©ª£z¤ªA ¥{ {«¢¢ ~¤¬z©ª£z¤ª ¥{ ª}z x«©ª¥£z¨ x¥«¢y yzx¨zv©z ª}z ¨~©¡ 

v¤ zy|z ¦¨¥¬~yz¨ ªv¡z© {¥¨ ¨¥¢¢B¥«ªC   

A.4.6  kv¨~vw¢z© ~£¦vxª~¤| ª}z ^¥i v¦¦¢~xvª~¥¤ĉ© zx¥©¯©ªz£ =}ealth)  

^¥i v¦¦¢~xvª~¥¤Ċ© zx¥©¯©ªz£ =}zv¢ª}>O Y~{{z¨z¤ª ^¥i v¦¦¢~xvª~¥¤© v¨z yz¢~¬z¨zy ­~ª}~¤ y~©ª~¤xª zx¥©¯©ªz£©C 

h«w©z§«z¤ª¢¯A yz¦z¤y~¤| ¥¤ ­}vª ª}z zx¥©¯©ªz£ xv¤ w¨~¤| ª¥ ª}z ªvw¢zA ª}z ¬v¢«z ª}vª ~© yz¢~¬z¨zy w¯ ª}z 

^¥i v¦¦¢~xvª~¥¤ xv¤ ¬v¨¯C i}z ¬v¢«z v¤ ^¥i v¦¦¢~xvª~¥¤Ċ© zx¥©¯©ªz£ xv¤ w¨~¤| ª¥ ª}z zy|z ¦¨¥¬~yz¨© xv¤ wz 

£zv©«¨zy w¯ ª}z zx¥©¯©ªz£ }zv¢ª} £zª¨~x© v¤y ª}z ¨z©¥«¨xz© v¤y xv¦vw~¢~ª~z© ¥{ ª}z zx¥©¯©ªz£Ċ© 

¦v¨ª~x~¦v¤ª©C 

Zx¥©¯©ªz£ }zv¢ª} £zª¨~x© ¥{ ^¥i v¦¦¢~xvª~¥¤O i}z zx¥©¯©ªz£ }zv¢ª} ¨z{z¨© ª¥ ª}z z®ªz¤ª ª¥ ­}~x} v¤ ^¥i 

v¦¦¢~xvª~¥¤Ċ© zx¥©¯©ªz£ ~© y«¨vw¢¯ |¨¥­~¤| ¥¦¦¥¨ª«¤~ª~z© {¥¨ ~ª© £z£wz¨© v¤y ª}¥©z ­}¥ yz¦z¤y ¥¤ ~ªC i}z 

zx¥©¯©ªz£ }zv¢ª} xv¤ ª}«© x¥¤ª¨~w«ªz ª¥ ª}z ¤zª­¥¨¡ ¬v¢«z {¥¨ zy|z ©z¨¬~xz ¦¨¥¬~yz¨© ­}~x} yz¦z¤y ¥¤ 

ª}z ^¥i v¦¦¢~xvª~¥¤Ċ© zx¥©¯©ªz£C i}z¨z{¥¨z ~ª ~© ¨z¢z¬v¤ª ª¥ ¢¥¥¡ vª v¤ ^¥i v¦¦¢~xvª~¥¤Ċ© zx¥©¯©ªz£ }zv¢ª}C  

¶ Zx¥©¯©ªz£ ¨¥w«©ª¤z©©O V }zv¢ª}¯ zx¥©¯©ªz£ v¢¢¥­© {¥¨ ©«¨¬~¬v¢ ¥{ ª}z {~¨£© ¦¥¦«¢vª~¤| ~ªC 

h«w©z§«z¤ª¢¯A zx¥©¯©ªz£© ­}~x} v¨z £¥¨z ¨¥w«©ª v¨z £¥¨z ¢~¡z¢¯ ª¥ ©«¨¬~¬z ~¤ v ©ªvw¢z £v¤¤z¨ 

¥¬z¨ ª~£zC [¥¨ ©z¨¬~xz ¦¨¥¬~yz¨© ~ª £v¯ wz ~£¦¥¨ªv¤ª ª¥ ªv¨|zª ¨¥w«©ª £v¨¡zª©A v© ª}z xv¦vw~¢~ª~z© 

v¤y ¦v¨ª¤z¨©}~¦© ª}z¯ ­~¢¢ w«~¢ª v¨z ~¤ªz¤yzy ª¥ ¢v©ª {¥¨ v ¢¥¤|z¨ ¦z¨~¥y ¥{ ª~£zC bzv©«¨z© ¥{ 

¨¥w«©ª¤z©© v¨z ª}z ¢~§«~y~ª¯ v¤y x¨zy~ª­¥¨ª}~¤z©© ¥{ ¦v¨ª~x~¦v¤ª©A ª}z ~¤ªz¨x¥¤¤zxªzy¤z©© ¥{ 

¦v¨ª¤z¨© v¤y ª}z xz¤ª¨v¢~ª¯ ¥{ ª}z ^¥i v¦¦¢~xvª~¥¤ ~¤ ª}z~¨ ª¥ªv¢ w«©~¤z©© v£¥¤| ¥ª}z¨©C av©ª¢¯ ª}z 

zx¥©¯©ªz£ ¨¥w«©ª¤z©© ~£¦vxª© ª}z ¨~©¡ v© zx¥©¯©ªz£© ª}vª v¨z ¤¥ª ¨¥w«©ª |z¤z¨v¢¢¯ x¥¤ªv~¤© v 

£z£wz¨© ­}¥£ v¨z ¤¥ª ¢~¡z¢¯ ª¥ ¢v©ª =~¤ ª}z ©v£z ©ª¨«xª«¨z>A ª}«© £v¡~¤| ~¤¬z©ª£z¤ª ~¤ ª}vª 

¨z©¦zxª~¬z zx¥©¯©ªz£ ¨~©¡¯C  

¶ Zx¥©¯©ªz£ ¦¨¥y«xª~¬~ª¯O V }zv¢ª}¯ zx¥©¯©ªz£ ~© ¦¨¥y«xª~¬z ~¤ ©«x} ­vª ª}vª ~ª z{{~x~z¤ª¢¯ x¥¤¬z¨ª© 

~¤¦«ª© ~¤ª¥ ¬v¢«vw¢z ¥«ª¦«ª©C [«¨ª}z¨£¥¨zA ª}z zx¥©¯©ªz£Ċ© ¦¨¥y«xª~¬~ª¯ ©}¥«¢y ~£¦¨¥¬z ¥¬z¨ ª~£zA 

£zv¤~¤| ª}vª ~¤¦«ª© v¨z ~¤x¨zv©~¤|¢¯ z{{~x~z¤ª¢¯ x¥¤¬z¨ªzy ~¤ª¥ ¥«ª¦«ªC [¥¨ zy|z ¦¨¥¬~yz¨© ª}~© ~© 

v¤ ~¤ªz¨z©ª~¤| £zª¨~xA v© ~ª ¦¨¥¬~yz© v¤ ~yzv vw¥«ª ª}z {«ª«¨z ¦¨¥©¦zxª© ¥{ v¤ ^¥i v¦¦¢~xvª~¥¤C 

bzv©«¨z© ¥{ ¦¨¥y«xª~¬~ª¯ v¨z ¨zª«¨¤ ¥¤ v©©zª© v¤y ª¥ªv¢ v©©zª |¨¥­ª} =v©©zª© xv¤ wz z~ª}z¨ {~¤v¤x~v¢ 

¥¨ ¤¥¤B{~¤v¤x~v¢> v£¥¤| ¥ª}z¨©C  
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¶ Zx¥©¯©ªz£ y~¬z¨©~ª¯O ^¤ ¥¨yz¨ ª¥ z¤}v¤xz v¤y yz¬z¢¥¦ xv¦vw~¢~ª~z© ª}¨¥«|} ~¤¤¥¬vª~¥¤ v¤y 

~¤ªz|¨vª~¥¤A v }zv¢ª}¯ zx¥©¯©ªz£ z®}~w~ª© y~¬z¨©~ª¯A £zv¤~¤| ~ªĊ© ¦v¨ª~x~¦v¤ª© ©}¥«¢y ¬v¨¯ v£¥¤| 

zvx} ¥ª}z¨C V y~¬z¨©z ©«w©zª ¥{ ¦¢v¯z¨© ~© ©ª¨¥¤|z¨ ª}v¤ ­}vª {~¨£© x¥«¢y ~¤y~¬~y«v¢¢¯ z{{zxª«vªzA 

­}~x} x¥«¢y wz ¥{ ~¤ªz¨z©ª ª¥ v¤v¢¯°z {¥¨ zy|z ©z¨¬~xz ¦¨¥¬~yz¨© ~¤ ¥¨yz¨ ª¥ |zª v ©z¤©z vw¥«ª v¤ 

^¥i v¦¦¢~xvª~¥¤Ċ© {«ª«¨z ¦¨¥©¦zxª©C   

gz©¥«¨xz© v¤y xv¦vw~¢~ª~z©O Zx¥©¯©ªz£ ¦v¨ª~x~¦v¤ª© £v¯ x¥¤ªv~¤ ¬v¢«vw¢z ¨z©¥«¨xz© v¤y xv¦vw~¢~ª~z© ­}~x} 

£v¯ ~£¦vxª ª}z ¥¦¦¥¨ª«¤~ª~z© ª}z ^¥i v¦¦¢~xvª~¥¤Ċ© zx¥©¯©ªz£ xv¤ w¨~¤| ª¥ £z£wz¨© yz¦z¤yz¤ª ¥¤ ~ªC  

¶ c¥¤B{~¤v¤x~v¢ ¨z©¥«¨xz© ¥{ zx¥©¯©ªz£ ¦¢v¯z¨©O i}z ¤¥¤B{~¤v¤x~v¢ ¨z©¥«¨xz© ¥{ zx¥©¯©ªz£ ¦¢v¯z¨© 

=zC|C ¡¤¥­¢zy|zA ^eA w¨v¤y ¤v£zA zªxC> x¥¤©ª~ª«ªz ª}z©z ¨z©¥«¨xz© v¤y xv¦vw~¢~ª~z©C  

A.4.7  Variables impacting the financial f easibility  

[~¤v¤x~v¢ {zv©~w~¢~ª¯O ̂ ¤ ¥¨yz¨ ª¥ yzªz¨£~¤z ~{ ª}z ~£¦¢z£z¤ªvª~¥¤ ¥{ ª}z zy|z ~¤{¨v©ª¨«xª«¨z ~© {zv©~w¢z {¥¨ 

ª}z ^¥i v¦¦¢~xvª~¥¤ «¤yz¨ v¤v¢¯©~©A ª}z {~¤v¤x~v¢ {zv©~w~¢~ª¯ ©}¥«¢y wz v©©z©©zyC i}z {~¤v¤x~v¢ {zv©~w~¢~ª¯ 

¨z{z¨© ª¥ ª}z §«z©ª~¥¤ ­}zª}z¨ ¥¤z xv¤ {~¤y v {~¤v¤x~v¢¢¯ vx}~z¬vw¢z ©¥¢«ª~¥¤ ª¥ ¨zv¢~°z ª}z zy|z x¥£¦«ª~¤| 

~¤{¨v©ª¨«xª«¨zC b¥¨z ©¦zx~{~xv¢¢¯A yz¦z¤y~¤| ¥¤ ª}z ¬v¨~vw¢z©P ¤zzyzy ~¤~ª~v¢ ~¤¬z©ª£z¤ªA vxxz©© ª¥ 

¨z©¥«¨xz©A ª}z yzB{vxª¥ ©ªv¤yv¨y {¥¨ {~¤v¤x~v¢ v|¨zz£z¤ª© v¤y ª}z y~{{~x«¢ª¯ ¥{ w~¢¢~¤|A v¤ ^¥i v¦¦¢~xvª~¥¤Ċ© 

{~¤v¤x~¤| vxª~¬~ª~z© v¨z z~ª}z¨ {zv©~w¢z ¥¨ ¤¥ªC  

czzyzy ~¤~ª~v¢ ~¤¬z©ª£z¤ªO i}z ~¤~ª~v¢ ~¤¬z©ª£z¤ª ¨z¢vªz© ª¥ ª}z xv¦~ªv¢ x¥££~ª£z¤ª v x¥£¦v¤¯ }v© ª¥ 

£v¡zC Yz¦z¤y~¤| ¥¤ ª}z ¢«£¦ ©«£ ª}vª }v© ª¥ wz ~¤¬z©ªzyA v¤y ª}z {~¤v¤x~v¢ ¨z©¥«¨xz© ª}vª v¨z v¬v~¢vw¢zA 

ª}z {~¤v¤x~¤| vxª~¬~ª~z© £v¯ z~ª}z¨ wz {zv©~w¢z =~CzC z¤¥«|} {«¤y~¤| ~© v¬v~¢vw¢z> ¥¨ ¤¥ªC i}z¨z{¥¨zA ¢v¨|z  

¨z§«~¨zy ~¤~ª~v¢ ~¤¬z©ª£z¤ª© ~¤ª¥ v¤ zy|z ~¤{¨v©ª¨«xª«¨z £v¯ x¥£¦¢z®~{¯ ª}z v¨¨v¤|z£z¤ª ¥{ {~¤v¤x~v¢ 

vxª~¬~ª~z©C  

Vxxz©© ª¥ ¨z©¥«¨xz©O Y~©ª~¤xª ^¥i v¦¦¢~xvª~¥¤ v¨z x¥£¦¥©zy ¥{ y~{{z¨z¤ª ©ªv¡z}¥¢yz¨© v¤y ¦¢v¯z¨©C 

h«w©z§«z¤ª¢¯A ª}z {~¤v¤x~v¢ ¨z©¥«¨xz© ª}vª xv¤ wz vxxz©©zy £v¯ y~{{z¨ x¥¤©~yz¨vw¢¯ ¦z¨ ^¥i v¦¦¢~xvª~¥¤C 

Yz¦z¤y~¤| ¥¤ ª}z {~¤v¤x~v¢ ¨z©¥«¨xz© ª}vª ª}z©z ¦¢v¯z¨© }v¬zA v¤y ª}z yzB{vxª¥ ©ªv¤yv¨y {¥¨ {~¤v¤x~v¢ 

v¨¨v¤|z£z¤ª©A ª}z {zv©~w~¢~ª¯ ¥{ ª}z {~¤v¤x~¤| vxª~¬~ª~z© £v¯ wz ~£¦vxªzyC  

i}z yzB{vxª¥ ©ªv¤yv¨y {¥¨ {~¤v¤x~v¢ v|¨zz£z¤ª©O Yz¦z¤y~¤| ¥¤ ª}z yzB{vxª¥ ©ªv¤yv¨y {¥¨ {~¤v¤x~v¢ 

v¨¨v¤|z£z¤ª© ~¤ ª}z £v¨¡zª ¥{ ª}z ^¥i v¦¦¢~xvª~¥¤A ¦¨¥{~ª©A ~¤¬z©ª£z¤ª©A x¥©ª© v¤y ¨~©¡© £v¯ wz ©}v¨zy 

v£¥¤| vxª¥¨©C V x¥B~¤¬z©ª£z¤ªA ¥¨ {«¢¢ ~¤¬z©ª£z¤ª ¥{ ª}z x«©ª¥£z¨ x¥«¢y «¤¢¥x¡ v ¨v¤|z ¥{ ¤z­ {~¤v¤x~v¢ 

¨z©¥«¨xz©A ª}«© ~£¦vxª~¤| ª}z {~¤v¤x~v¢ {zv©~w~¢~ª¯ ¥{ zy|z ¨¥¢¢B¥«ªC   

Y~{{~x«¢ª¯ ¥{ w~¢¢~¤|O Yz¦z¤y~¤| ¥¤ ª}z ¬v¨~vw~¢~ª¯ ¥{ ^¥i v¦¦Ċ© x¥£¦«ªvª~¥¤v¢ v¢¢¥xvª~¥¤ wzª­zz¤ zy|z 

¤¥yz©B v¤yD¥¨ x¢¥«y v¤y ª}z x}¥~xz ¥{ ~¤{¨v©ª¨«xª«¨zA ª}z y~{{~x«¢ª¯ ¥{ w~¢¢~¤| £v¯ wz ~£¦vxªzyC [¥¨ x¢¥«y 

x¥£¦«ª~¤|A «©z ¥{ ª}z ¦¢vª{¥¨£ ~© ~¤ v ¦v¯B¦zB̈«©z £v¤¤z¨C l}z¨zv© ~¤ ª}z x¢¥«yA w~¢¢~¤| xv¤ wz £v¤v|zy 

xz¤ª¨v¢~°zyA {¥¨ ª}z yzxz¤ª¨v¢~°zy zy|z ¦v¨vy~|£ ª}~© ~© ¤¥ª ¦¥©©~w¢zC i}z¨z{¥¨zA ª}z ~¤ v yzxz¤ª¨v¢~°zy 

zy|z ~¤{¨v©ª¨«xª«¨zA w~¢¢~¤| ~© ~¤}z¨z¤ª¢¯ £¥¨z x¥£¦¢z®C [«¨ª}z¨£¥¨zA yz¦z¤y~¤| ¥¤ }¥­ £«x} v¤ ^¥i 

v¦¦¢~xvª~¥¤Ċ© x¥£¦«ªvª~¥¤v¢ ¦¨¥xz©©z© v¨z ¨zBv¢¢¥xvªzy v£¥¤| zy|z ¤¥yz© v¤y x¢¥«y xz¤ªz¨©A w~¢¢~¤| 

x¥£¦¢z®~ª¯ £v¯ ~¤x¨zv©zC ^{ vyz§«vªz w~¢¢~¤| ¥{ ©¯©ªz£ «©z ~© ¤¥ª ¦¥©©~w¢zA «©z ¥{ ª}z zy|z ~¤{¨v©ª¨«xª«¨z 

£~|}ª ¤¥ª wz {~¤v¤x~v¢¢¯ {zv©~w¢zC 

[vxª¥¨© ~¤{¢«z¤x~¤| {~¤v¤x~v¢ {zv©~w~¢~ª¯O i}z¨z v¨z ©z¬z¨v¢ {vxª¥¨© ª}vª ~¤{¢«z¤xz ª}z {~¤v¤x~v¢ {zv©~w~¢~ª¯C 

¶ [~¤v¤x~v¢ ¨z©¥«¨xz© ¥{ ^¥i ©ªv¡z}¥¢yz¨©O ^¤ ¥¨yz¨ ª¥ |zª vxxz©© ª¥ ¨z©¥«¨xz© ¥{ v¤ ̂¥i v¦¦¢~xvª~¥¤Ċ© 

©ªv¡z}¥¢yz¨©A ª}z ¦¨z¨z§«~©~ªz ~© ª}vª ª}z©z ¦v¨ª¤z¨© v¨z ~¤ ¦¥©©z©©~¥¤ ¥{ ©«{{~x~z¤ª {~¤v¤x~v¢ 

¨z©¥«¨xz©C i}z¨z{¥¨zA v© ©ªv¡z}¥¢yz¨©Ċ {~¤v¤x~v¢ ¨z©¥«¨xz© £v¯ y~{{z¨ ¦z¨ ^¥i v¦¦¢~xvª~¥¤A v¤y 

ª}z¨z{¥¨z ª}z vxxz©© ª¥ vyy~ª~¥¤v¢ {~¤v¤x~v¢ ¨z©¥«¨xz© £v¯ wz ~£¦vxªzyA ~ª ~© ¨z¢z¬v¤ª ª¥ v©©z©© ª}~© 

¬v¨~vw¢zC   

¶ kv¨~vw~¢~ª¯ ¥{ ^¥i v¦¦Ċ© x¥£¦«ªvª~¥¤v¢ v¢¢¥xvª~¥¤ wzª­zz¤ zy|z ¤¥yz©B v¤yD¥¨ x¢¥«yO Y~©ª~¤xª ^¥i 

v¦¦¢~xvª~¥¤© £v¯ ¨z§«~¨z v y~{{z¨z¤ª ¬v¨~vw~¢~ª¯ ¥{ x¥£¦«ªvª~¥¤v¢ v¢¢¥xvª~¥¤C V© ^¥i v¦¦¢~xvª~¥¤© 

£¥w v¨¥«¤y ¥¨ ¨z§«~¨z v ¬v¨~vw¢z v£¥«¤ª ¥{ ¨z©¥«¨xz©A x¥£¦«ª~¤| ©¦zzyA ¦¨~¥¨~ª~z©A zªxC ª}z ¦¢vxz 

­}z¨z x¥£¦«ªvª~¥¤ ªv¡z© ¦¢vxz x¥«¢y ¬v¨¯C i}z¨z{¥¨zA x¥£¦«ªvª~¥¤ x¥«¢y ªv¡z ¦¢vxz ~¤ zy|z ¤¥yz 

m vª ª~£z VA zy|z ¤¥yz n vª ª~£z WA v¤y x¢¥«y xz¤ªz¨ o vª ª~£z XC Yz¦z¤y~¤| ¥¤ }¥­ {v©ªB v¤y }¥­ 

¥{ªz¤ ª}z x¥£¦«ªvª~¥¤v¢ v¢¢¥xvª~¥¤ x}v¤|z© ~¤ v¤ ^¥i v¦¦¢~xvª~¥¤A ª}z y~{{~x«¢ª¯ ¥{ w~¢¢~¤| ~© 

~£¦vxªzyC  
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A.4.8  Variables impacting the technical f easibility  

izx}¤~xv¢ {zv©~w~¢~ª¯O cz®ª ª¥ {~¤v¤x~v¢ {zv©~w~¢~ª¯A ª}z ªzx}¤~xv¢ {zv©~w~¢~ª¯ ¦¢v¯© v ¦¨¥£~¤z¤ª ¨¥¢z ~¤ ª}z 

yzªz¨£~¤vª~¥¤ ­}zª}z¨ ª}z¨z ~© v¤ vx}~z¬vw¢z ©¥¢«ª~¥¤ ª¥ ¨¥¢¢B¥«ª ª}z zy|z ~¤{¨v©ª¨«xª«¨zC h«w©z§«z¤ª¢¯A 

~ªĊ© ¨z¢z¬v¤ª ª¥ v¤v¢¯°z ª}z {vxª¥¨© ~¤{¢«z¤x~¤| ªzx}¤~xv¢ {zv©~w~¢~ª¯ v¤y ª}z £vª«¨~ª¯ ¥{ ª}z ~¤{¨v©ª¨«xª«¨zĊ© 

z¢z£z¤ª© ¤zzyzy ª¥ {«¢{~¢¢ ª}z ¨z§«~¨z£z¤ª© ~¤ ¥¨yz¨ ª¥ z©ª~£vªz ª¥ ªzx}¤~xv¢ ¦¥©©~w~¢~ª¯ ª¥ z{{zxª«vªz ª}z 

yz©~¨zy zy|z x¥£¦«ª~¤| ~¤{¨v©ª¨«xª«¨z {¥¨ ª}z ^¥i v¦¦¢~xvª~¥¤ «¤yz¨ v¤v¢¯©~©C  

[vxª¥¨© ~¤{¢«z¤x~¤| ªzx}¤~xv¢ {zv©~w~¢~ª¯O i}z¨z v¨z ©z¬z¨v¢ {vxª¥¨© ª}vª ~¤{¢«z¤xz ª}z ªzx}¤~xv¢ {zv©~w~¢~ª¯C 

¶ hxv¢z ¥{ ~£¦¢z£z¤ªvª~¥¤O Zy|z x¥£¦«ª~¤| ~¤{¨v©ª¨«xª«¨z© ª}vª z¤x¥£¦v©© v ¢v¨|z¨ ©xv¢zA ­~ª} 

£v¤¯ y~©ª¨~w«ªzy ¤¥yz©A |z¤z¨v¢¢¯ x¥¦z ­~ª} z®¦¥¤z¤ª~v¢¢¯ ~¤x¨zv©~¤| ¥¬z¨}zvyBA £v¤v|z£z¤ªBC 

v¤y ¥¨x}z©ª¨vª~¥¤ ~©©«z©C i}z¨z{¥¨zA «¢ª¨vB¢v¨|z©xv¢z ~¤{¨v©ª¨«xª«¨z© £v¯ wz ª¥¥ x¥£¦¢z® ª¥ ¨¥¢¢B

¥«ªC h«w©z§«z¤ª¢¯A ª}z ©xv¢z ¥{ ª}z ~£¦¢z£z¤ªvª~¥¤ ~© ¥¤z ¥{ ª}z {vxª¥¨© ~¤{¢«z¤x~¤| ªzx}¤~xv¢ 

{zv©~w~¢~ª¯C 

¶ e¨z©z¤xzDvw©z¤xz ¥{ ©ªv¤yv¨y© v¤y ¢~w¨v¨~z© ~¤ ^¥i v¦¦O i}z x¥£¦¥¤z¤ª© ­}~x} x¥£¦¥©z ª}z ^¥i 

v¦¦¢~xvª~¥¤A ©}¥«¢y ©zv£¢z©©¢¯ ­¥¨¡ ª¥|zª}z¨ ~¤ ¥¤z x¥}z¨z¤ª ~¤{¨v©ª¨«xª«¨zC i}z ¦¨z©z¤xz ¥{ 

©ªv¤yv¨y© xv¤ ©}~z¢y ª}z x¥£¦¢z®~ª¯ ¥{ z{{zxª«vª~¤| v x¥}z¨z¤ª ~¤{¨v©ª¨«xª«¨z w¯ ©~£¦¢~{¯~¤| 

x¥££«¤~xvª~¥¤ wzª­zz¤ ¦¨¥¬~yz¨© v¤y ¨z§«z©ª¥¨©C h«w©z§«z¤ª¢¯A ¦¨z©z¤xz ¥{ ©ªv¤yv¨y© z¤}v¤xz© 

ª}z ¦¥ªz¤ª~v¢ ¥{ x¥¢¢vw¥¨vª~¥¤ v¤y ~¤ªz¨¥¦z¨vw~¢~ª¯ wzª­zz¤ ©¯©ªz£© v¤y yz¬~xz©C d¤ ª}z ¥ª}z¨ ©~yz 

¥{ ª}z ª¥¡z¤A vw©z¤xz ¥{ ©ªv¤yv¨y© ©~|¤~{~xv¤ª¢¯ x¥£¦¢z®~{~z© v x¥£¦¢zªz ©¯©ªz£ ¨¥¢¢B¥«ªA ª}«© 

~¤{¢«z¤x~¤| ª}z ªzx}¤~xv¢ {zv©~w~¢~ª¯C 

¶ ]zªz¨¥|z¤z~ª¯ v¤y £¥y«¢v¨~ª¯ ¥{ yz¬~xz©A ©z¨¬~xz©A ¢~w¨v¨~z©A ¦¨¥|¨v££~¤| ¢v¤|«v|z© v¤y 

©ªv¤yv¨y© ~¤ ^¥i v¦¦O ]zªz¨¥|z¤z~ª¯ v¤y £¥y«¢v¨~ª¯ ~£¦vxª© ª}z v£¥«¤ª ¥{ yz¬~xz©A ©z¨¬~xz©A 

¢~w¨v¨~z©A ¦¨¥|¨v££~¤| ¢v¤|«v|z© v¤y ©ªv¤yv¨y© ª}vª }v¬z ª¥ wz ~¤ªz|¨vªzyC ]z¤xzA ¢¥­ 

}zªz¨¥|z¤z~ª¯ v¤y £¥y«¢v¨~ª¯ x¥«¢y ¢zvy ª¥ zv©¯ ~£¦¢z£z¤ªvª~¥¤A v© ª}z ¬v¨~zª¯ ¥{ yz¬~xz©A 

©z¨¬~xz©A ¢~w¨v¨~z©A ¦¨¥|¨v££~¤| ¢v¤|«v|z© v¤y ©ªv¤yv¨y© ª}vª }v¬z ª¥ wz ~¤ªz|¨vªzy ~© ¥¤¢¯ ¢¥­C 

]~|} }zªz¨¥|z¤z~ª¯ x¥«¢y ¢zvy ª¥ «©z ¥{ ~¤}z¨z¤ª¢¯ £«x} ~¤ªz¨{vxz©A ~¤x¥£¦vª~w¢z ¨«¤ª~£z©A 

x¥£¦¢z® ~¤ªz|¨vª~¥¤ v¤y £v¤v|z£z¤ª ¥{ ©ªv¤yv¨y©A zªxC i}«© yzx¨zv©~¤| ª}z ªzx}¤~xv¢ {zv©~w~¢~ª¯C 

bvª«¨~ª¯ ¥{ ª}z ~¤{¨v©ª¨«xª«¨zĊ© z¢z£z¤ª© ¤zzyzy ª¥ {«¢{~¢¢ ª}z ¨z§«~¨z£z¤ª©O Yz¦z¤y~¤| ¥¤ ª}z x}¥~xz ¥{ 

ªzx}¤¥¢¥|¯ v¤y ª}z ~¤{¨v©ª¨«xª«¨z ¨z§«~¨z£z¤ª© ¥{ v¤ ^¥i v¦¦¢~xvª~¥¤A ª}z¨z v¨z ¬v¨¯~¤| ¢z¬z¢© ¥{ £vª«¨~ª¯ 

{¥¨ ª}z ~¤{¨v©ª¨«xª«¨zĊ© £¥y«¢z© ª}vª v¨z ¤zzyzy ª¥ ¦¨¥¬~yz ª}z yz£v¤yzy ©z¨¬~xzC l}z¨zv© {«¢{~¢¢~¤| 

¨z§«~¨z£z¤ª© £v¯ wz zv©¯ ­~ª} zC|C x¢¥«y x¥£¦«ª~¤|A {¥¨ zy|z x¥£¦«ª~¤| ª}z©z ªzx}¤~§«z© £v¯ ¤¥ª wz 

£vª«¨z ¯zªC ^££vª«¨~ª¯ ¥{ ª}z ~¤{¨v©ª¨«xª«¨zĊ© z¢z£z¤ª© £v¯ ¢zvy ª¥ x¥£¦¢z®~ª~z© ~¤ ª}z ¦¨¥xz©© ¥{ ¨¥¢¢B

¥«ªC i}z¨z{¥¨zA yz¦z¤y~¤| ¥¤ ª}z ¨z§«~¨z£z¤ª©A ª}z £vª«¨~ª¯ ¥{ ª}z x}¥©z¤ ~¤{¨v©ª¨«xª«¨zĊ© z¢z£z¤ª© £v¯ 

~¤{¢«z¤xz ª}z ªzx}¤~xv¢ {zv©~w~¢~ª¯C 

A.4.9  Variables i mpacting the organizational f easibility  

d¨|v¤~°vª~¥¤v¢ {zv©~w~¢~ª¯O cz®ª ª¥ {~¤v¤x~v¢B v¤y ªzx}¤~xv¢ {zv©~w~¢~ª¯A ª}z z®ªz¤ª ª¥ ­}~x} v¤ 

¥¨|v¤~°vª~¥¤v¢¢¯ vx}~z¬vw¢z ©¥¢«ª~¥¤ xv¤ wz z{{zxª«vªzy ¦¢v¯© v ¨¥¢z ~¤ yzªz¨£~¤~¤| ª}z vx}~z¬vw~¢~ª¯ ª¥ 

w¨~¤| vw¥«ª ª}z yz©~¨zy zy|z x¥£¦«ª~¤| ~¤{¨v©ª¨«xª«¨z {¥¨ ª}z ^¥i v¦¦¢~xvª~¥¤ «¤yz¨ v¤v¢¯©~©C i}z¨z{¥¨zA 

ª}z ­v¯ ~¤ ­}~x} ª}z {vxª¥¨© ~¤{¢«z¤x~¤| ¥¨|v¤~°vª~¥¤v¢ {zv©~w~¢~ª¯ }v¬z z{{zxª ¥¤ ª}z vx}~z¬vw~¢~ª¯ ¥{ ª}z 

©¥¢«ª~¥¤ ©}¥«¢y wz v¤v¢¯°zyC   

[vxª¥¨© ~¤{¢«z¤x~¤| ¥¨|v¤~°vª~¥¤v¢ {zv©~w~¢~ª¯O i}z¨z v¨z ©z¬z¨v¢ {vxª¥¨© ª}vª ~¤{¢«z¤xz ª}z ¥¨|v¤~°vª~¥¤v¢ 

{zv©~w~¢~ª¯C 

¶ c«£wz¨ ¥{ ©ªv¡z}¥¢yz¨©O i}z ¥¨|v¤~°vª~¥¤v¢ x¥£¦¢z®~ª¯ ~¤x¨zv©z© ­~ª} ª}z ¤«£wz¨ ¥{ ©ªv¡z}¥¢yz¨© 

ª}vª }v¬z ª¥ wz v¢~|¤zyB v¤y £v¤v|zy ~¤ ¥¨yz¨ ª¥ z{{zxª«vªz ª}z yz©~¨zy zy|z x¥£¦«ª~¤| 

~¤{¨v©ª¨«xª«¨zC ^{ v¤ zy|z ¦¨¥¬~yz¨ }v© ª¥ £v¤v|z v x¥£¦¢z® ­zw ¥{ ©ªv¡z}¥¢yz¨© ~¤ ¥¨yz¨ ª¥ ¨¥¢¢ 

¥«ª ª}z yzy~xvªzy ~¤{¨v©ª¨«xª«¨z {¥¨ ª}z ^¥i v¦¦¢~xvª~¥¤ «¤yz¨ v¤v¢¯©~©A ª}z x¥£¦¢z®~ª¯ ­~¢¢ 

~¤x¨zv©zA ~¤ ª«¨¤ ¦¥ªz¤ª~v¢¢¯ £v¡~¤| ¨¥¢¢B¥«ª ¥¨|v¤~°vª~¥¤v¢¢¯ ¢z©© {zv©~w¢zC  

¶ hªv¡z}¥¢yz¨©Ċ ~¤ªz¨¤v¢ x¥£¦¢z®~ª¯A x¥}z¨z¤x¯ v¤y ¨z©¦¥¤©~w~¢~ª¯ x¢v¨~ª¯O cz®ª ª¥ ª}z z®ªz¨¤v¢ 

x¥£¦¢z®~ª¯ ­}~x} ­v© ¨z¢vªzy ª¥ ¤«£wz¨ ¥{ ©ªv¡z}¥¢yz¨ v¤ zy|z ¦¨¥¬~yz¨ }v© ª¥ £v¤v|zA ª}z  

~¤ªz¨¤v¢ x¥£¦¢z®~ª¯A x¥}z¨z¤x¯ v¤y ¨z©¦¥¤©~w~¢~ª¯ x¢v¨~ª¯ ¥{ ¦v¨ª¤z¨© ~¤¬¥¢¬zy ~¤ ª}z ^¥i v¦¦¢~xvª~¥¤ 

£v¯ ~£¦vxª ª}z ¥¨|v¤~°vª~¥¤v¢ {zv©~w~¢~ª¯C i}z ^¥i v¦¦¢~xvª~¥¤Ċ© ¦¢v¯z¨© x¥«¢y }v¬z £v¤¯ ¢¥¥©z¢¯ 

x¥«¦¢zy yz¦v¨ª£z¤ª© ~¤©~yz ª}z~¨ ¥­¤ {~¨£©C i}z |¥v¢© v¤y ¥w zxª~¬z© ¥{ ª}z©z yz¦v¨ª£z¤ª© £v¯ 

¤¥ª wz x¥}z¨z¤ªA ¢zvy~¤| ª¥ ~¤x¥¤©~©ªz¤ª ¦¢v¤¤~¤| v¤y vxª~¥¤ v£¥¤| ª}z£C h«w©z§«z¤ª¢¯A ª}z 
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v¢~|¤£z¤ª ¥{ ª}z©z ¬v¨~¥«© yz¦v¨ª£z¤ª© £v¯ wz ~¤}z¨z¤ª¢¯ x¥£¦¢z®C Vyy~ª~¥¤v¢¢¯A ª}z ª¥«x}¦¥~¤ª© 

¥{ zy|z x¥£¦«ª~¤| ­~ª} w¥ª} ª}z diA ^i v¤y ^¥i ¦v¨vy~|£© x¥«¢y ¢zvy ª¥ «¤x¢v¨~ª~z© vw¥«ª ­}¥ ~© 

¨z©¦¥¤©~w¢z {¥¨ ª}z ~¤¤¥¬vª~¥¤C i}~© x¥«¢y x¥£¦¢z®~{¯ ª}z ~¤ªz¨¤v¢ ¦¨¥xz©©z©C i}z¨z{¥¨zA ª}z x¢v¨~ª¯ 

¥{ ­}¥ ~© ¨z©¦¥¤©~w¢z {¥¨ ­}vªA ~© v¤¥ª}z¨ ~¤y~xvª¥¨ ~¤{¢«z¤x~¤| ª}z ¥¨|v¤~°vª~¥¤v¢ {zv©~w~¢~ª¯C  

¶ hªv¡z}¥¢yz¨©Ċ x«¢ª«¨z v¤y ¬~©~¥¤ ª¥­v¨y© ~¤¤¥¬vª~¥¤ ª}¨¥«|}¥«ª ª}z ­}¥¢z ¥¨|v¤~°vª~¥¤O Zy|z 

x¥£¦«ª~¤| ­~¢¢ ~¤ª¨¥y«xz v¤¥ª}z¨ x}v¤|z ~¤ ª}z ¥¨|v¤~°vª~¥¤C i}z¨z{¥¨zA ª}z x«¢ª«¨z v¤y ¬~©~¥¤ ¥{ 

v x¥£¦v¤¯ ª¥­v¨y© ©«x} ~¤¤¥¬vª~¥¤© £v¯ ~£¦vxª ª}z ­v¯ ©ªv¡z}¥¢yz¨©Ċ ~¤y~¬~y«v¢¢¯ vy¥¦ª v¤y vxª 

«¦¥¤ ª}z ~¤¤¥¬vª~¥¤C i}z¨z v¨z z®v£¦¢z© ¥{ x¥£¦v¤~z© ­}~x} }v¬z wzz¤ y¥~¤| ª}z ©v£z ª}~¤| {¥¨ 

¥¬z¨ IE ¯zv¨©A ¤¥ª x}v¤|~¤| £«x}C [¥¨ ©«x} x¥£¦v¤~z©A ª}z x«¢ª«¨z v¤y ¬~©~¥¤ ©}¥«¢y wz x}v¤|zy 

~¤ª¥ v £¥¨z {¥¨­v¨y ¢¥¥¡~¤| ¬~©~¥¤C ^¤ ¥¨yz¨ ª¥ £~¤~£~°z ª}z ¨~©¡ ¥{ z£¦¢¥¯zz© yz{¯~¤| ª}z 

~¤¤¥¬vª~¥¤A v¤y ª}z¨zw¯ £v¡~¤| ¨¥¢¢B¥«ª ¥¨|v¤~°vª~¥¤v¢¢¯ «¤{zv©~w¢zA ~ª ~© ~£¦¥¨ªv¤ª ª}vª ¤¥ª ¥¤¢¯ 

ª}z xB¢z¬z¢ ©«~ªz }v© ©«x} ¬~©~¥¤A w«ª ª}¨¥«|}¥«ª ª}z ­}¥¢z ¥¨|v¤~°vª~¥¤A v x¥}z¨z¤ª x«¢ª«¨z v¤y 

¬~©~¥¤ ©«¦¦¥¨ª~¤| ~¤¤¥¬vª~¥¤ ©}¥«¢y wz ¦¨z©z¤ªC  

¶ hªv¡z}¥¢yz¨Ċ ̂i v¤y ^¥i z®¦z¨~z¤xzD¡¤¥­¢zy|zO Yz¦z¤y~¤| ¥¤ ª}z ¡¤¥­¢zy|zA ¦z¥¦¢z v¤y ©¯©ªz£© 

©ªv¡z}¥¢yz¨© ~¤ ª}z ^¥i v¦¦¢~xvª~¥¤ v¢¨zvy¯ }v¬z ~¤ ¦¢vxzA ª}z ¥¨|v¤~°vª~¥¤v¢ x¥£¦¢z®~ª¯ ¥{ ¨¥¢¢~¤|B

¥«ª v¤ zy|z ~¤{¨v©ª¨«xª«¨z £v¯ wz ~£¦vxªzyC V ¢vx¡ ¥{ z~ª}z¨ ^i ¥¨ ^¥i z®¦z¨~z¤xz ¢zvy© ª¥ v 

¤zxz©©~ª¯ ¥{ ¤z­ yz¬z¢¥¦£z¤ª v¤yD¥¨ vx§«~©~ª~¥¤ ¥{ ¦¨¥¦z¨ ©¡~¢¢© ª¥ «ª~¢~°z v ¤¥¬z¢ zy|z 

~¤{¨v©ª¨«xª«¨zC ^¤©«{{~x~z¤ª z®¦z¨~z¤xz v¤y ¡¤¥­¢zy|z x¥«¢y ª}«© x¥£¦¢z®~{¯ ¦¥ªz¤ª~v¢ ¨¥¢¢B¥«ªC   

A.4.10  Miscellaneous ( generic)  variables   

X«©ª¥£z¨ ¬v¢«zO i}~© ¬v¨~vw¢z x¥¤©ª~ª«ªz© ª}z ­v¯ v¤ zy|z x¥£¦«ª~¤| ©z¨¬~xz ~© vw¢z ª¥ ¥{{z¨ ¬v¢«z ª}vª 

©vª~©{~z© x«©ª¥£z¨ yz£v¤y©C i}~© ~£¦vxªzy w¯ ª}z ¦z¨xz~¬zy ¬v¢«z ¥{ ª}z ~¤{¨v©ª¨«xª«¨z v¤y ª}z ©­~ªx}~¤| 

x¥©ª v x«©ª¥£z¨ ~¤x«¨© ­}z¤ ©­~ªx}~¤| ª¥­v¨y© ª}z zy|z ~¤{¨v©ª¨«xª«¨zC 

e¨~x~¤| £zx}v¤~©£O [¥¨ v ©z¨¬~xz ª¥ wz vy¥¦ªzyA ª}z ¦z¨xz~¬zy x«©ª¥£z¨ ¬v¢«z ©}¥«¢y z®xzzy ª}z ¦¨~xz 

ª}vª }v© ª¥ wz ¦v~yC h«w©z§«z¤ª¢¯A ª}~© £zx}v¤~©£ ­¥¨¡© ~¤ ª­¥ ­v¯©C V© v }~|}z¨ ¦z¨xz~¬zy x«©ª¥£z¨ 

¬v¢«z ~© |z¤z¨vªzy w¯ v¤ zy|z x¥£¦«ª~¤| ~¤{¨v©ª¨«xª«¨zA v }~|}z¨ ¦¨~xz xv¤ wz yz£v¤yzy {¥¨ yz¢~¬z¨~¤| 

ª}z ©z¨¬~xzC i}~© ~¤ ª«¨¤ ~£¦vxª© ª}z ¦¨¥{~ªvw~¢~ª¯ {¥¨ ª}z ¤zª­¥¨¡ ¥{ x¥£¦v¤~z© yz¢~¬z¨~¤| ª}z zy|z ©z¨¬~xzC 

i}z¨z{¥¨zA ª}z ¦¨~x~¤| £zx}v¤~©£ ~© v w¨~y|~¤| ¬v¨~vw¢z ª}vª xv¤ wz «©zy ª¥ y~¬~yz ª}z |z¤z¨vªzy x«©ª¥£z¨ 

©«¨¦¢«© v£¥¤| ª}z ¦¨¥¬~yz¨ ¬v¢«z v¤y ª}z x«©ª¥£z¨ ¬v¢«zC  

gz¢vª~¬z ¨z¬z¤«zO i}z ¨z¢vª~¬z ¨z¬z¤«z ª}vª ©z¨¬~xz ¦¨¥¬~yz¨© |v~¤ w¯ ¥{{z¨~¤| v¤ zy|z ~¤{¨v©ª¨«xª«¨z ~¤ 

ª}z ^¥i v¦¦¢~xvª~¥¤ «¤yz¨ v¤v¢¯©~©A yzªz¨£~¤z© ­}zª}z¨ v¤ vxxz¦ªvw¢z ¢z¬z¢ ¥{ ¦¨¥{~ªvw~¢~ª¯ xv¤ wz ¨zvx}zyC 

i}z ¨z¢vª~¬z ¨z¬z¤«z ~¤ ª«¨¤ ̈z©«¢ª© {¨¥£ ª}z x«©ª¥£z¨ wv©zD¨z¬z¤«z ©¥«¨xz v¤y ª}z ¦¨~x~¤| £zx}v¤~©£C   

=Vxxz¦ªvw¢z> ¦¨¥{~ªvw~¢~ª¯O i}z ¤zª­¥¨¡ ¥{ x¥£¦v¤~z© ª}vª yz¢~¬z¨ v¤ zy|z x¥£¦«ª~¤| ~¤{¨v©ª¨«xª«¨z ~¤ ª}z 

^¥i v¦¦¢~xvª~¥¤Ċ© £v¨¡zª ©z|£z¤ª ¨z§«~¨z v ©«w©ªv¤ª~v¢ v¤y vxxz¦ªvw¢z ¢z¬z¢ ¥{ ¦¨¥{~ªvw~¢~ª¯C i}~© xv¤ wz 

yzªz¨£~¤zy w¯ ªv¡~¤| ~¤ª¥ vxx¥«¤ª ª}z ¨z¢vª~¬z ¨z¬z¤«zA ¨z¢vª~¬z x¥©ª v¤y ª}z ={~¤v¤x~v¢> ̈ ~©¡ v x¥£¦v¤¯ 

ªv¡z©C  

czª­¥¨¡ ¬v¢«zO i}~© ¬v¨~vw¢z z¤{¥¢y© ~¤ ª}z ¦¨¥{~ªvw~¢~ª¯ v¤y ¥¦¦¥¨ª«¤~ª~z© ª}vª v¨z x¨zvªzy {¥¨ ª}z ©z¨¬~xz 

¦¨¥¬~yz¨© w¯ ª}z ^¥i v¦¦¢~xvª~¥¤ «¤yz¨ v¤v¢¯©~©C h«w©z§«z¤ª¢¯A ª}z ¤zª­¥¨¡ ¬v¢«z ~© ~£¦vxªzy w¯ ª}z 

=vxxz¦ªvw¢z> ¦¨¥{~ªvw~¢~ª¯A v¤y ª}z ^¥iĊ© zx¥©¯©ªz£ =}zv¢ª}>C  

k~vw~¢~ª¯ ¥{ w«©~¤z©© £¥yz¢O i}~© ¬v¨~vw¢z ¨z{z¨© ª¥ ª}z z®ªz¤ª ª}vª w¥ª} ª}z x«©ª¥£z¨B v¤y ª}z ¤zª­¥¨¡ ¥{ 

x¥£¦v¤~z© ¦v¨ª~x~¦vª~¤| ~¤ ª}z v ª}z ¬v¢«z x¥¤©ªz¢¢vª~¥¤ ¥{ ª}z zy|z ~¤{¨v©ª¨«xª«¨zA |v~¤ ©~|¤~{~xv¤ª ­~ª} 

¨z©¦zxª ª¥ ª}z ¨¥¢¢© ª}z¯ {«¢{~¢¢C e«ª y~{{z¨z¤ª¢¯A ~ª z¤x¥£¦v©©z© ª}z §«z©ª~¥¤ ­}zª}z¨ ª}z¨z z¤¥«|} 

x«©ª¥£z¨ ¬v¢«z v¤y ¤zª­¥¨¡ ¬v¢«z ª¥ z{{zxª«vªz v ¬~vw¢z w«©~¤z©© £¥yz¢C 

[zv©~w~¢~ª¯ ¥{ w«©~¤z©© £¥yz¢O i}~© ¬v¨~vw¢z ¨z{z¨© ª¥ ª}z §«z©ª~¥¤ ­}zª}z¨ ~ª ~© ªzx}¤~xv¢¢¯BA 

¥¨|v¤~°vª~¥¤v¢¢¯A v¤y {~¤v¤x~v¢¢¯ {zv©~w¢z ª¥ ¦¨¥¬~yz v¤ vx}~z¬vw¢z ©¥¢«ª~¥¤ {¥¨ ª}z ¨z§«~¨zy zy|z x¥£¦«ª~¤| 

~¤{¨v©ª¨«xª«¨z ~¤ ª}z ^¥i v¦¦¢~xvª~¥¤ «¤yz¨ v¤v¢¯©~©C  

e¥ªz¤ª~v¢ ¥{ ª}z ^¥i v¦¦¢~xvª~¥¤ {¥¨ zy|z x¥£¦«ª~¤|O i}~© ¬v¨~vw¢z xv¤ wz yz¨~¬zy w¯ ¦¨¥¬~y~¤| v¤ v¤©­z¨ 

ª¥ ª}z §«z©ª~¥¤ ­}zª}z¨ ª}z ^¥i v¦¦¢~xvª~¥¤ «¤yz¨ v¤v¢¯©~© x¥¤©ª~ª«ªz© w¥ª} v ¬~vw¢zB v¤y {zv©~w¢z w«©~¤z©© 

£¥yz¢C  
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 V¦¦¢¯~¤| ª}z ª¥¥¢ w¯ £zv¤© ¥{ ªz¤ x¥¤©ª¨«xª~¬z ©ªz¦© 

A.5.1  Determining  the perceived value of the infrastructure for the customer  

 
Figure 47 : Determining the perceived value of the infrastructure for the customer  

A.5.2  Determining the switching cost for a customer  

 
Figure 48 : Determining the switching costs for a customer  
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A.5.3  Determining the customer base and how it will suffice as revenue source  

 
Figure 49 : Determining the customer base and how it suffices as revenue source  

A.5.4  Determining  the relative infrastructure cost  

 
Figure 50 : Determining the relative infrastructure cost  

A.5.5  Determining the ( financial ) risk for the service provider  

 
Figure 51 : Determining the (financial) risk for the service provider  
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A.5.6  Determining  the value generated by the IoT application ĉ© zx¥©¯©ªz£ 
(health)  

 
Figure 52 : Determining the value generated by the IoT application 's ecosystem (health)  

A.5.7  Determining  if the desired edge infrastructure is financially feasible  

 
Figure 53 : Determining if the desired edge infrastructure is fin ancially feasible  

A.5.8  Determining if the desired edge infrastructure is technically feasible  

 
Figure 54 : Determining if the desired edge infrastructure is technically feasible  




































































































































