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(Z� ^PSS� IL� ZOV^U� PU� [OL� UL_[�
JOHW[LY�� JHY� [YHɉJ� PU� 9L`RQH]xR��
0JLSHUK� PZ� H� WYVISLT� [OH[� OHZ�
ILLU� I\PSKPUN� \W� MVY� [OL� SHZ[�
`LHYZ��<ZHNL�VM�JHYZ�HZ�H�TLHUZ�
VM� JVTT\[PUN� OHZ� ILLU� NYV^�
PUN� Z[LHKPS`� V]LY� [OL� `LHYZ� HUK�
TLHU^OPSL� [OL� \ZHNL� VM� W\ISPJ�
[YHUZWVY[H[PVU�OHZ�KLJSPULK��;OPZ�
OHZ� SLHK� [V� [OL� MHJ[� [OH[� [VKH`�
ZL]LYHS�WYVISLTZ�Z[LTTPUN�MYVT�
JHY�\ZHNL�OH]L�ILJVTL�ZV�NYLH[�
[OH[�[OL�JP[`�VM�9L`RQH]xR�OHZ��MVY�
[OL� SHZ[� `LHYZ�� THKL� KLJPZPVUZ�
[V�JOHSSLUNL�HUK�YLJ[PM`�[OPZ�WYV�
NYLZZPVU��;OPZ�WYVQLJ[�PU[YVK\JLZ�
HUK�WYVWVZLZ�H�W\ISPJ�[YHUZWVY[�
Z`Z[LT��ZV�JHSSLK�79;��7LYZVUHS�
9HWPK�;YHUZP[���H�[`WL�VM�ZTHSS�YHPS�
Z`Z[LT��[OH[�JV\SK�IL�H�ZVS\[PVU�
MVY� 9L`RQH]xR� HUK� IL� H� NVVK� Ä[�
MVY� [OL� T\UPJPWHSP[`� HUK� P[Z� PU�
OHIP[HU[Z��MVY�L_HTWSL�PU�YLNHYKZ�
[V� [YHɉJ� WYVISLTZ�� SHUK� \ZHNL��
WVSS\[PVU�HUK�J\S[\YHS�OHIP[Z�JVU�
JLYUPUN�[YHUZWVY[H[PVU�HUK�JVT�
T\[PUN��)LJH\ZL�VM�[OPZ�ILPUN�HU�
PUKP]PK\HS�WYVQLJ[�HUK�[OL�IYL]P[`�
VM�P[��[OL�THPU�MVJ\Z�VM�[OL�WYVQ�
LJ[� ILJHTL�HU� PUUV]H[P]L� I\PS[�
PU� JYHUL�SPM[� TLJOHUPZT�� ^OPJO�
]PY[\HSS`� LSPTPUH[LZ� [OL� ULLK� MVY�
[`WPJHS� SHYNL�Z[H[PVUZ�Z[VWZ��HUK�
HSSV^Z�[OL�Z`Z[LT�[V�IL�PUZ[HSSLK�
PU� L]LU� [OL� ZTHSSLZ[� Z[YLL[Z� PU�
9L`RQH]xR�^P[OV\[�SHYNL�JOHUNLZ�
[V� [OL� YVHK� P[ZLSM� PU� [OL� MVYT� VM�
Z[H[PVUZ��

:LSLJ[LK�HZWLJ[Z�VM�[OL�WVK�JHY�
HUK�[OL�YHPS�Z`Z[LT�̂ LYL�[OLU�KL�
[HPSLK�HZ� MHY� HZ� [PTL�HSSV^LK�� PU�
HU�V]LY]PL^�MHZOPVU�

0[� PZ� PTWVY[HU[� [V� WVPU[� V\[� [OH[�
[OL� WYVQLJ[� PZ� VM� H� JVUJLW[\HS�
UH[\YL�� ;OPZ�TLHUZ� [OH[� P[� PZ� HU�
PKLH� [V� ZVS]L� [OL� [YHɉJ� WYVI�
SLTZ� PU�9L`RQH]xR��HUK�[OLYLMVYL�
UV[�HSS�[OL�KL[HPSZ�HYL�^VYRLK�V\[�
JVTWSL[LS`� HUK� HYL� SLM[� [V� [OL�
PTHNPUH[PVU�� 0[� PZ�HSZV�ULJLZZHY`�
[V�WVPU[�V\[�[OH[�[OL�WYVWVZHS� PZ�
UV[�YLHSPZ[PJ��PU�[OL�ZLUZL�[OH[�[OL�
JP[`� VM� 9L`RQH]xR� OHZ� UV�TLHUZ�
VY�HZWPYH[PVU�[V�ZL[�\W�H�Z`Z[LT�
SPRL�[OPZ�PU�[OL�MVYLZLLHISL�M\[\YL��
HUK�[OLYLMVYL�JVZ[�PZ�UV[�H�H�WHY[�
VM� [OPZ� WYVQLJ[�� )\[� 0� OVWL� [OH[�
[OL� WYVWVZHS� ^PSS� PU� ZVTL� ^H`Z�
YHPZL�HU�H^HYLULZZ�VY�H�KPZJ\Z�
ZPVU� VM� \UJVU]LU[PVUHS� ^H`Z� VM�
[YHUZWVY[H[PVU�PU�9L`RQH]xR�

9,(+05.�.<0+,
;OPZ�WYVJLZZ�YLWVY[�OHZ�ILLU�
ZL[�\W�PU�H�SPULHY�MHZOPVU�[V�
LHZL�[OL�\UKLYZ[HUKPUN�VM�
[OL�WYVJLZZ��L]LU�[OV\NO�[OL�
WYVJLZZ�^HZ�HSS�I\[�SPULHY��0U�[OL�
UL_[�ZLJ[PVU�[OPZ�PZ�L_WSHPULK�PU�
TVYL�KL[HPS��;OL�WYVJLZZ�YLWVY[�
PZ�[OLYLMVYL�TLHU[�[V�IL�YLHK�
SPULHYS`�HUK�[OL�HJJVTWHU`PUN�
WYVK\J[�YLWVY[�HZ�H�Z\WWSLTLU[�
HUK�H�]PZ\HS�N\PKL�VM�[OL�ÄUHS�
WYVWVZHS�

INTRODUCTION & READING 
GUIDEI
05;96+<*;065
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;OL�Z[Y\J[\YL�VM�[OL�WYVJLZZ�^HZ�
UV[� SPULHY� PU� UH[\YL� I\[� JHU� IL�
PSS\Z[YH[LK�NYHWOPJHSS`� PU� H� SPULHY�
HYYHUNLTLU[��

;OL� ÄYZ[� WHY[� VM� [OL� WYVQLJ[� PZ�
[OL� WYL�WOHZL�^OPJO� PZ� \ZLK� [V�
MYHTL�[OL�WYVQLJ[��0U�P[�79;�PZ�PU�
[YVK\JLK�� HZ� ^LSS� HZ� 9L`RQH]xR�
HUK� [OL� [YHɉJ� WYVISLTZ� P[� OHZ��
6[OLY�YLSL]HU[�PUMVYTH[PVU�[V�[OL�
WYVQLJ[�PZ�HSZV�PU[YVK\JLK�PU�[OPZ�
JOHW[LY��HUK�P[�JVUJS\KLZ�^P[O�H�
KLZPUN�IYPLM�

;OL� WYL�WOHZL� JOHW[LY� [OLU�
SLHKZ� [V� [OL� JVUJLW[� JOHW[LY��
^OLYL� [OL� THPU� JVUJLW[� KL]LS�
VWTLU[�PZ�ZOV^U�HUK�KVJ\TLU[�
LK��

(M[LY� [OL�THPU�JVUJLW[�� [OL�KL�
[HPSPUN�WOHZL�PZ�Z[HY[LK��0U�[OL�KL�
[HPSPUN�JOHW[LY��ZLSLJ[LK�YLSL]HU[�
HZWLJ[Z� VM� [OL� WVK�JHY� HUK� [OL�
Z`Z[LT�HYL�KPZJ\ZZLK�HUK�KVJ�
\TLU[LK��)LJH\ZL�VM� [PTL�JVU�
Z[YHPU[Z�� UV[� HSS� HZWLJ[Z� VM� [OL�
WVK�JHY� HUK� [OL� Z`Z[LT� JV\SK�
IL� KL[HPSLK�� I\[� P[� ^HZ� KLJPKLK�
[V�MVJ\Z�VU�[OL�TVZ[�YLSL]HU[�HZ�
WLJ[Z��HUK�NV�IYVHKS`�PU[V�LHJO�
KL[HPS�

0U�[OL�LUK�H�ÄUHS�KLZPNU�WYVWVZHS�
^HZ�JVU]LYNLK�\WVU��^OPJO� YL�
Z\S[Z� HYL� ZOV^U� PU� [OL� WYVK\J[�
YLWVY[�

PROJECT STRUCTURES
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0U�[OPZ�ZLJ[PVU�[OL�WYVQLJ[�PZ�W\[�PU�JVU[L_[��79;�PZ�PU[YVK\JLK�HUK�L_WSHPULK�HUK�
JHY�[YHɉJ�PU�9L`RQH]xR�PZ�KPZJ\ZZLK�HZ�^LSS�HZ�^OH[�[OL�JP[`»Z�]PL^Z�HUK�WSHUZ�

HYL�YLNHYKPUN�[YHɉJ�HUK�W\ISPJ�[YHUZWVY[H[PVU��-PUHSS �̀�J\YYLU[�79;�ZVS\[PVUZ�HYL�
PU[YVK\JLK��HUK�H[�[OL�LUK�H�KLZPNU�IYPLM�PZ�W\[�MVY[O���
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7LYZVUHS�9HWPK�;YHUZP[� PZ�H� [`WL�
VM� W\ISPJ� [YHUZWVY[� [OH[� YLMLYZ�
[V� H� Z`Z[LT� VM� ¸ZTHSS� [OYLL�� [V�
ZP_�WHZZLUNLY� H\[VTH[LK� ]L�
OPJSLZ� MVY� [OL�WYP]H[L�\ZL�VM� [OL�
[YH]LSLY� HUK� OPZ� [YH]LSPUN� JVT�
WHUPVUZ�� I\[� UV[� ZOHYLK� ^P[O�
Z[YHUNLYZ"� [OL� [YH]LSLY� PZ�JHYYPLK�
UVUZ[VW� HUK� ^P[OV\[� [YHUZMLYZ�
MYVT�OPZ�VYPNPU�Z[H[PVU�[V�OPZ�KLZ�
[PUH[PVU�Z[H[PVU¹��0Y]PUN��� �����

79;�PZ�HSZV�YLMLYYLK�[V�HZ�WLYZVU�
HS�.*=��.YPK�*VUULJ[LK�=LOPJSL��
HUK� PZ� JH[LNVYPaLK� HZ� H� [`WL� VM�
(\[VTH[LK� .\PKL�^H`� ;YHUZP[�
�(.;�� ^OPJO� PZ� H� NLULYHS� [LYT�
JV]LYPUN� IV[O� SHYNL� HUK� ZTHSS�
H\[VTH[LK� ]LOPJSLZ�� MYVT� WLY�
ZVUHS�WLVWSL� [YHUZWVY[Z� [V� SHYNL�
H\[VTH[LK� Z\I^H`� Z`Z[LTZ��
(� NLULYHS� [LYT� \ZLK� MVY� 79;� PZ�
¸WVK�JHY¹�

0[�PZ�ZVTL[PTLZ�KLZJYPILK�HZ�IL�
PUN�HU�H\[VTH[PJ�[H_P�^P[O�H�KLK�
PJH[LK�YPNO[�VM�^H`�VY�N\PKL�^H �̀�
VY�ZPTWS`�HZ�H�OVYPaVU[HS�JP[`^PKL�
LSL]H[VY�

4(05
*/(9(*;,90:;0*:
;OL� THPU� JOHYHJ[LYPZ[PJZ� VM� H�
79;�Z`Z[LT�HYL!

�» +YP]LY�SLZZ� �� H\[VTH[PJ� ]LOP�
JSLZ

�» ����WHZZLUNLYZ�WLY�]LOPJSL

�» .LULYHSS`� LSLJ[YPJHSS`� KYP]�
LU� �VU�IVHYK� IH[[LY`� VY�
NYPK�WV^LYLK�

�» .\PKL�^H`� NYPK� UL[^VYR� [V�
WVSVN`

�» :[H[PVUZ�SVJH[LK�VU�ZPKPUNZ

�» 5V� Z[VW�HUK�NV� [YHɉJ�� HZ�
Z[VWWLK�WVK�JHYZ�Z[H`�VM�[OL�
THPU�N\PKL�^H`�HUK�VU�ZPK�
PUNZ�

�» 5VU�Z[VW��WVPU[�[V�WVPU[�[YH]�
LS��UV�WYLKL[LYTPULK�ZJOLK�
\SL� HUK� UV� WYLKL[LYTPULK�
YV\[L�

�» <Z\HSS`� ZSV^� ZWLLK�� ���
��RT�O

�(UKLYZVU��� ���

76:0;0=,�(:7,*;:
79;�Z`Z[LTZ�HYL�SH\KLK�MVY�ZL]�
LYHS� HZWLJ[Z� [OH[� THRL� [OLT� H�
KLZPYHISL� W\ISPJ� [YHUZWVY[� Z`Z�
[LT��:VTL�VM�[OLZL�HZWLJ[Z�HYL�
[OL�MVSSV^PUN�

<ZHNL�LɉJPLUJ`
)LJH\ZL�VM�P[Z�WLYZVUHS��WVPU[�[V�
WVPU[� UH[\YL�� HZ�^LSS� HZ�UV[� MVS�
SV^PUN� H� WYLKLÄULK� ZJOLK\SL�

P PERSONAL RAPID TRANSIT 
(PRT)

79,�7/(:,
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YV\[L��SLZZ�[PTL�PZ�^HZ[LK�I`�[OL�
WHZZLUNLYZ�^HP[PUN� MVY� [OL� UL_[�
[YHUZWVY[��̧ 9V\[LZ¹�PU�H�79;�Z`Z�
[LTZ� HYL� KPYLJ[� I`� [OLPY� UH[\YL�
HUK� [OL�WVK�JHYZ�KVU»[�Z[VW� MVY�
WHZZLUNLYZ� VU� [OL�^H`� [V� [OLPY�
KLZ[PUH[PVU��

,ULYN`�\ZHNL
,ULYN`�LɉJPLUJ`�PZ�NLULYHSS`�
T\JO�IL[[LY�[OHU�V[OLY�TLHUZ�
VM�JVTT\[PUN�HUK�W\ISPJ�[YHUZ�
WVY[�PU�NLULYHS��6U�[OL�NYHWO�
OLYL�[V�[OL�ZPKL��H�JVTWHYPZVU�
VM�LULYN`�\ZHNL�VM�KPɈLYLU[�
TVKLZ�VM�[YHUZWVY[�PZ�ZOV^U�

7YP]HJ`
)LJH\ZL�[OL�WVK�JHYZ�HYL�WYP]H[L�
HZ� VWWVZLK� [V� TV]PUN� NYV\WZ�
VM� Z[YHUNLYZ�� [OL`� HYL� PU� H� ^H`�
ZPTPSHY� [V� WYP]H[L� JHYZ�� ;OPZ� PU�
[\YU�JHU�SLHK�[V�NYLH[LY�\ZHNL�VM�

79;� HZ� VWWVZLK�
[V� JVU]LU[PVUHS�
THZZ� [YHUZP[� HZ�
THU`� WLVWSL� ]HS�
\L�WYP]HJ`�OPNOS �̀

*VTMVY[
;OL� JVTMVY[� VM�
YPKPUN� PU� H� 79;�
Z`Z[LT� PZ� NLULY�
HSS`� IL[[LY� [OHU� PU�
JVU]LU[PVUHS� W\I�
SPJ�[YHUZWVY[�HZ�[OL�
WVK�JHYZ� KVU»[�
Z[VW� VU� [OL� ^H`�
[V� [OLPY� KLZ[PUH�
[PVU�HUK�ZV�VU��HZ�
^LSS� HZ� NYPKSVJRZ�
HUK� Z[VW�HUK�NV�
[YHɉJ� PZ� H]VPKLK��
HUK� UVU�L_PZ[LU[�
VU�[OL�79;�N\PKL�
^H �̀

9LSH[P]LS`�SV^�
JVZ[
3V^�^LPNO[�VM�[OL�
]LOPJSLZ�HUK�ZTHSS�
LY�N\PKL�^H`Z�HUK�

Z[Y\J[\YLZ� [OHU� HYL� ULLKLK� MVY�
H�JVU]LU[PVUHS� YHPS�TLHUZ� SV^LY�
JVZ[�VM�[OL�PUMYHZ[Y\J[\YL��.LULY�
HSS`�P[�PZ�HSZV�JOLHWLY�[OHU�UVYTHS�
YVHK� PUMYHZ[Y\J[\YL� HUK� SLHKZ� [V�
YLK\J[PVU� VM� YVHK� PUMYHZ[Y\J[\YL�
HUK� [OL� ULLK� MVY� WHYRPUN� ZWHJ�

LZ��79;�JHU�HSZV�SLZZLU�[OL�ULLK�
MVY�OV\ZLOVSKZ�HUK�PUKP]PK\HSZ�[V�
V^U�H�JHY�̂ OPJO�SLHKZ�[V�WLYZVU�
HS�OV\ZLOVSK�ZH]PUNZ�

,U]PYVUTLU[HSS`�MYPLUKS`
)LJH\ZL� P[� \ZLZ� SLZZ� LULYN`�
JVTWHYLK�[V�JHYZ��HUK�LSLJ[YPJHS�
TV[VYZ� HYL� TVYL� LɉJPLU[� [OLU�
JVTI\Z[PVU� LUNPULZ�� LTPZZPVU�
PZ�T\JO� SLZZ�JVTWHYLK� [V�JHYZ��
L]LU� MHJ[VYPUN� PU� [OH[� [OL� LULY�
N`� VM[LU� JVTLZ� MYVT� WVSS\[PUN�
ZV\YJLZ� �MVZZPS�M\LS� WV^LY� Z[H�
[PVUZ��� 79;� HSZV� NLULYHSS`� SLHKZ�
[V�IL[[LY�HPY�X\HSP[ �̀�

3LZZ�UVPZL�WVSS\[PVU
79;�SLHKZ�[V�SLZZ�UVPZL�WVSS\[PVU�
PU�\YIHU�HYLHZ�HZ�[OL�Z`Z[LT�P[�
ZLSM�PZ�]PY[\HSS`�ZPSLU[��HUK�PM�\ZLK�
WYVWVY[PVUHSS`� TVYL�� YLSH[P]L� [V�
JHYZ�� ZOV\SK� SLHK� [V� SLZZ� UVPZL�
WVSS\[PVU�MYVT�[YHɉJ�PU�NLULYHS�

0TWYV]LK�ZHML[`
<ZPUN� P[Z� V^U� N\PKL�^H`� HZ�
VWWVZLK� [V� ILPUN� H� WHY[� VM� [OL�
YVHK�PUMYHZ[Y\J[\YL� SLHKZ� [V� PT�
WYV]LK�ZHML[ �̀�.VVK�L_HTWSL�VM�
[OPZ�PZ�[OL�4VYNHU[V^U�79;�Z`Z�
[LT� ^OLYL� HJJPKLU[Z� PU]VS]PUN�
[OL� Z`Z[LT�HYL� ]PY[\HSS`� UVU�L_�
PZ[LU[��

-PN�����4VYNHU[V^U�79;�

-PN�����<3;YH�79;�

Energy Usage by different modes of transport (EDICT 2004)
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3LZZ�]PZ\HSS`�VI[Y\ZP]L�
PUMYHZ[Y\J[\YL
.LULYHSS �̀� 79;� \ZLZ� SPNO[LY� HUK�
ZTHSSLY� PUMYHZ[Y\J[\YL� [OHU�V[OLY�
^H`Z� VY� [YHUZWVY[� HZ� [OL� WVK�
JHYZ� HYL� JVTWHJ[� HUK� SPNO[��
^OPJO� SLHKZ� [V� SLZZ� ]PZ\HSS`� VI�
[Y\ZP]L� PUMYHZ[Y\J[\YL�� (UV[OLY�
[OPUN�PZ�[OH[�ILJH\ZL�YVHKZ�OH]L�
ILJVTL� ZV� \IPX\P[V\Z�� WLVWSL�
[LUK� [V� Z[VW� ZLLPUN� OV^� ]PZ\�
HSS`� VI[Y\ZP]L� YVHKZ� YLHSS`� HYL��
79;�SLZZLUZ�[OL�ULLK�MVY�IPNNLY�
YVHKZ��ZV� PUKPYLJ[S`� P[�KLJYLHZLZ�
VI[Y\ZP]L� YVHK� PUMYHZ[Y\J[\YL� HZ�
^LSS�

*90;0*0:4
;OL�THPU�JYP[PJPZT�[OH[�79;�OHZ�
YLJLP]LK� PZ� [OH[� ILJH\ZL� P[� PZ�
H� YLSH[P]LS`� UL^� HUK� \UWYV]LU�
[LJOUVSVN �̀�YPZR�HUK�ÄUHUJPHS�\U�
JLY[HPU[`� PZ� PUJYLHZLK�� (UV[OLY�
[OPUN�PZ�[OH[�L]LU�[OV\NO�H�ZPT�
PSHY� Z`Z[LT� OHZ� ILLU� PU� \ZHNL�
MVY� ��� `LHYZ�� P[� PZ� Z[PSS� H� TH[[LY�
VM� KLIH[L� PM� JVTT\[LYZ� ^V\SK�
LTIYHJL�Z\JO�H�Z`Z[LT�PU�SHYNL�
LUV\NO� WYVWVY[PVU�� [V� THRL�
I\PSK\W�VM�Z\JO�Z`Z[LT� MLHZPISL�
MVY�JP[`^PKL�HKVW[PVU��9LN\SH[V�
Y`�JVUJLYUZ�HUK�]HYPV\Z�WVSP[PJHS�
YLHZVUZ� HSZV� WSH`� H� WHY[� PU� [OL�
KLIH[L��,+0*;��������

05-9(:;9<*;<9,�
9,8<09,4,5;:
,]LU� [OV\NO� [OL� PUMYHZ[Y\J[\YL�
ULLKLK� PZ� SPNO[� HUK� ]PZ\HSS`� \U�
VI[Y\ZP]L�HUK�X\P[L�ÅL_PISL�PU�YL�
NHYKZ�[V�ZL[\W��VUL�SHUL�����SHUL���
MVY�[OL�Z`Z[LT�[V�^VYR�HZ�ULLK�
LK��WVK�JHY�Z[H[PVUZ�Z[VWZ�ULLK�
[V� IL� X\P[L� JSVZL� [V� LHJO� V[OLY�
�ZV� [OL� WVPU[�[V�WVPU[� UH[\YL� VM�
[OL� Z`Z[LT�^VYRZ� HZ� PU[LUKLK����
;OPZ�SLHKZ�[V�\UJLY[HPU[`�YLNHYK�
PUN�[OL�ZPaL�VM� [OL� PUMYHZ[Y\J[\YL�
HUK� P[Z� VI[Y\ZP]LULZZ� HZ� LHJO�
Z[H[PVU� NLULYHSS`� ULLKZ� H� YLS�
H[P]LS`� SHYNL� HYLH�� UV[� VUS`� MVY�
SVHKPUN� HUK� VɊVHKPUN� WHZZLU�

NLYZ�� I\[� MVY� ZPKPUNZ� HZ� ^LSS� �H�
WHY[�VM�H�ZPKPUN�YHPS�[OH[�MHJPSP[H[LZ�
KLJLSLYH[PVU�HUK�HJJLSLYH[PVU�VM�
[OL�WVK�JHYZ��HYYP]PUN�H[��VY�SLH]�
PUN�[OL�Z[H[PVU��

4,(5:�6-�;9(=,3���
*647(90:65
;V� W\[� H� SPNO[� VU� [OL� KPɈLYLUJ�
LZ�HUK�ZPTPSHYP[PLZ�IL[^LLU�79;�
HUK� V[OLY� ^H`Z� VM� [YHUZWVY[�� H�
JVTWHYPZVU� TH[YP_� ^HZ� THKL�
[OH[�JHU�IL�ZLLU�VU�[OPZ�WHNL�

(Z� JHU� IL� VIZLY]LK�� [OL� ZPT�
PSHYP[PLZ� IL[^LLU� 79;� HUK� [OL�
WLYZVUHS� JHY� HYL� [OH[� IV[O� HYL�
WYP]H[L�WLYZVUHS�� WVPU[�[V�WVPU[��
]LOPJSLZ� [OH[�HYL� YLSH[P]LS`� ZTHSS�
HUK�[OL�\ZHNL�PZ�VU�KLTHUK�

>OLU� ^L� NL[� SV^LY� VU� [OL� SPZ[��
[OL�JVTWHYPZVU�NL[Z�H�IP[�TVYL�
JVTWSL_�� I\[� PU� NLULYHS� [OL�
YLZ\S[Z�� HS[OV\NO� Z\IQLJ[P]L�
S`�IHZLK��HYL�[OH[�79;�JVTWHYLZ�
^LSS�^P[O�V[OLY�^H`Z�VM�[YHUZWVY[�

-,(:0)030;@
0[� PZ� ^VY[O� UV[PUN� [OH[� PU� �����
����� H� MLHZPIPSP[`� Z[\K`� ^HZ�

JVUK\J[LK�� � ZWVUZVYLK� I`� [OL�
,\YVWLHU� <UPVU�� MVY� [OL� WV�
[LU[PHS� VM� 79;� PU� MV\Y� KPɈLYLU[�
JP[PLZ� PU� ,\YVWL�� ;OL� YLZ\S[Z�
^OLYL� V]LY^OLSTPUNS`� WVZP[P]L�
HUK� HTVUNZ[� V[OLY�� UV[LK� [OH[�
79;�OHK� [OL�WYVZWLJ[� [V�IL� HU�
HJJLZZPISL�� LU]PYVUTLU[HSS`�
MYPLUKS`� HUK� Z\Z[HPUHISL� VW[PVU�
PU� [OL� M\[\YL�� HUK�JV\SK�WYV]PKL�
H� Z\WLYPVY� ZLY]PJL� JVTWHYLK� [V�
JVU]LU[PVUHS� THZZ� [YHUZP[�� HUK�
PU� HSS� WYVIHIPSP[`� ^V\SK� IL� ^LSS�
YLJLP]LK� I`� [OL� W\ISPJ�� ;OL� YL�
WVY[�HSZV�JVUJS\KLK�[OH[�KLZWP[L�
[OLZL�HK]HU[HNLZ��W\ISPJ�H\[OVY�
P[PLZ�^PSS� UV[� JVTTP[� [V� I\PSKPUN�
79;�ILJH\ZL�VM� [OL� YPZRZ�HZZV�
JPH[LK�^P[O�ILPUN�VUL�VM�[OL�ÄYZ[�
W\ISPJ� PTWSLTLU[H[PVUZ� �,+0*;��
������

0[� PZ� PTWVY[HU[� [V� HKK� [OH[� [OL�
4VYNHU[V^U�79;�Z`Z[LT�^OPJO�
PZ�[OL�VUS`�Z`Z[LT�[OH[�OHZ�ILLU�
PU�\ZL�MVY�[OL�SHZ[����`LHYZ��PZ�UV[�
H� [Y\L� 79;� Z`Z[LT� HZ� [OL� JHYZ�
HYL� SHYNLY� HUK� UV[� WYP]H[L�� ;OPZ�
RPUK� VM� Z`Z[LT� PZ� VM[LU� JHSSLK�
.9;��.YV\W�9HWPK�;YHUZP[��

PRT Personal car Subway Bus Tramway Monorail

Private/Personal Yes Yes No No No No

Point-to-point Yes Yes No No No No

Relatively small size 
of vehicles

Yes Yes No No No No

On-demand Yes Yes No No No No

Average speed Medium High High Low Low High

Visual intrusion of 
infrastructure

Medium High - High High Medium

Energy usage Low High Low Medium Low Low

Own guideway, 
elevated or undergr.

Yes No Yes No Mixed Yes

Pollution Low High Low Medium Low Low

Cost of new 
infrastructure

Medium - High - Medium Medium

Safety Good Medium Good Medium Good Good

Discrete stations/
stops

Yes No Yes Yes Yes Yes

Automated Yes No Some No No Some
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9L`RQH]xR�JV\SK�IL�H�NYLH[�WPSV[�
HYLH�MVY�79;��-VY�[OPZ�HYL�ZL]LYHS�
YLHZVUZ��

-PYZ[�VM�HSS��9L`RQH]xR�PZ�H�JHY�JP[ �̀��
[OH[� PU�THU`�^H`Z� OHZ�TVYL� PU�
JVTTVU� ^P[O� [OL� JHY� JP[PLZ� PU�
[OL� <UP[LK� :[H[LZ� [OHU� JP[PLZ� PU�
,\YVWL� PU� [OL� ZHTL� ZPaL� JH[L�
NVY �̀� *HY� V^ULYZOPW� OHZ� NYV^U�
Z[LHKPS`� V]LY� [OL� `LHYZ� �:LL�
NYHWOZ�VU� � [OPZ�HUK�UL_[�WHNL���
HUK�[OL�JP[`�PZ�Z[\JR�PU�H�]PJPV\Z�
[YHɉJ� HUK� PUMYHZ[Y\J[\YL� J`JSL��
^OLYL� PUJYLHZPUN� JP[`� ZWYH^S�
SLHKZ�[V�TVYL�[YHɉJ�^OPJO�SLHKZ�
[V�TVYL�YVHKZ�ILPUN�I\PS[�^OPJO�
[OLU�HNHPU�SLHKZ�[V�TVYL�ZWYH^S��

0[�PZ�UV[�MHY�VɈ�MYVT�([SHU[H��<:(�
PU� [OL�U\TILY�VM� JHYZ�WLY�JHWP�
[H�^OPJO�OHZ� �PU�����������JHYZ�
WLY� ����� WLYZVUZ� �9L`RQH]xR\Y�
IVYN�� ������� ([SHU[H� OHZ� VUL� VM�
[OL�^VYZ[�[YHɉJ�WYVISLTZ�PU�[OL�
<UP[LK�:[H[LZ�HUK�PZ�JVUZPKLYLK�

R REYKJAVÍK
79,�7/(:,

NUMBER OF CARS IN REYKJAVÍK

Cars in Reykjavík per 1000 persons (Reykjavíkurborg, 2013)
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VUL� VM� [OL� TVYL� WVSS\[LK� JP[PLZ�
PU� [OH[� JV\U[Y`� �/\ɉUN[VUWVZ[�
JVT��������

)LJH\ZL�VM� [OL�OPNO�JHY�V^ULY�
ZOPW� PU� 9L`RQH]xR�� W\ISPJ� [YHUZ�
WVY[H[PVU�\ZHNL�OHZ�ILLU�K^PU�
KSPUN�V]LY�[OL�`LHYZ�HUK�PZ�[VKH`�
VUL�MV\Y[O�VM�^OH[�P[�^HZ�HYV\UK�
� ���PM�TLHZ\YLK�PU�[YPWZ�WLY�WLY�
ZVU��9L`RQH]xR\YIVYN���������

*0;@�73(5:
;OL� JP[`� OHZ� THKL� L_[LUZP]L�
WSHUZ� MVY� JOHUNLZ� YLNHYKPUN�
[YHUZWVY[H[PVU�^P[OPU�[OL�JP[ �̀

9LK\J[PVU�VM�JHY�\ZHNL
;OL� JP[`� VM� 9L`RQH]xR� JVUZPKLYZ�
JHY� \ZHNL� H� WYVISLT� HUK� OHZ�
THKL�P[�H�WHY[�VM�P[Z�JP[`�WSHUUPUN�

WVSPJ`�MVY�[OL�UL_[�KLJHKLZ�[V�YL�
K\JL�[OL�\ZL�VM�JHYZ�HZ�H�TLHUZ�
VM�[YHUZWVY[��(�WYPTHY`�MVJ\Z�
PZ� [V� WYVTV[L� V[OLY� TLHUZ�
VM� [YHUZWVY[� �W\ISPJ� [YHUZ�
WVY[H[PVU� HTVUNZ[� V[OLYZ��
HUK� KLJYLHZL� [OL� \ZHNL�
YH[PV�ZV�TV[VYJHYZ�^PSS�JVU�
ZPZ[�VM�����VM�HSS�\ZHNL�PU�
����� HZ� VWWVZLK� [V� ����
HZ� P[� PZ� UV �̂� ;OL� WVSPJ`�
HSZV�KPJ[H[LZ�[OH[�HSS�W\I�
SPJ� [YHUZWVY[H[PVU� ^P[OPU�
[OL�JP[`�̂ PSS�\ZL�HS[LYUH[P]L�
,JV�MYPLUKS`� M\LSZ� I`� [OL�
`LHY� ����� �9L`RQH]xR\Y�
IVYN���������

9LK\JL�YVHK�PUMYHZ[Y\J�
[\YL�I\PSK�\W
;OL� JP[`� HSZV� HPTZ� [V� WYVTV[L�

LɉJPLU[� HUK�ZHML� [YHUZWVY[H[PVU�
^P[OV\[� LUNHNPUN� PU� L_[LUZP]L�
I\PSK�\W� VM� YVHK� PUMYHZ[Y\J[\YL�
HZ� ^LSS� HZ� [V� YLK\JL� ULNH[P]L�
LɈLJ[Z�VM�PUJYLHZLK�[YHɉJ�^OLU�
HKKP[PVUZ� [V� [OL� PUMYHZ[Y\J[\YL�
HYL� L]HS\H[LK� �9L`RQH]xR\YIVYN��
������

7\ISPJ�[YHUZWVY[H[PVU�
YLMVYTZ
6UL�VM�[OL�THPU�^H`Z�[V�JOHUNL�
[OL� [YH]LS� OHIP[Z� VM� [OL� WVW\SH�
[PVU�MYVT�P[Z�HɉUP[`�MVY�[OL�TV[VY�
JHY�PZ�YLMVYTPUN�[OL�W\ISPJ�[YHUZ�
WVY[H[PVU�Z`Z[LT�HUK�� PU� [OL� M\�
[\YL��WSHU�[OL�PUMYHZ[Y\J[\YL�MVY�H�
WVZZPISL� SPNO[�YHPS�Z`Z[LT��9L`R�
QH]xR\YIVYN���������;OPZ�NP]LZ�[OL�

PKLH�VM�H�79;�
Z`Z[LT�ZVTL�JYLKPIPSP[`� HZ�79;�
PZ�H�[`WL�VM�H�SPNO[�YHPS�Z`Z[LT�

0UJYLHZL�JP[`�KLUZP[`
;OL�WSHUZ�[V�PUJYLHZL�[OL�KLUZP[`�
VM�[OL�JP[`��VWWVZLK�[V�[OL�\YIHU�
ZWYH^S� [OH[� OHZ� ILLU� UVYT� MVY�
[OL� SHZ[� KLJHKLZ�� PUJYLHZLZ� [OL�
WV[LU[PHS� MVY� HS[LYUH[P]L� ^H`Z�
[V� JVTT\[L� �W\ISPJ� [YHUZWVY[��
J`JSPUN�HUK�^HSRPUN���^OPJO� M\Y�
[OLYTVYL� KLJYLHZLZ� [OL� ULLK�
MVY� SHYNL� YVHK� PUMYHZ[Y\J[\YL�HUK�
WHYRPUN�ZWHJLZ��^OPJO�UV^�JVU�
Z[P[\[L� ���� VM� [OL� L_WHUZL� VY�
HYLH��VM� [OL�JP[ �̀�^OPJO� PZ� PU� SPUL�
^P[O� SHYNL� JP[PLZ� PU� [OL� <UP[LK�
:[H[LZ��9L`RQH]xR\YIVYN��������

Cars per 1000 persons 2012 (Reykjavíkurborg, 2013)

0

200

400

600

800
C

op
en

ha
ge

n

A
al

bo
rg

O
sl

o

St
oc

kh
ol

m

Tr
on

dh
ei

m

Ph
oe

ni
x

B
ol

og
na

R
ey

kj
av

ík

H
ou

st
on

A
tl

an
ta

746
693

616610
531

410
370360

310
230

NUMBER OF CARS - COMPARISON

14

PUBLIC TRANSPORT IN REYKJAVÍK

Public transport in Reykjavík 1961-2000 - Trips per person (Reykjavíkurborg, 2013)
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WHAT ARE THE PLANS IN REYKJAVÍK?
Reykjavík's Municipal Plan in a nutshell � Double the usage of public transport in the next years (plan to 2030). � Postpone buildup of large road infrastructure.  

� Lower the cost of road tra�c and tra�c accidents. 
� Promote reduced release of CO2 in accordance with Iceland's action plan against pollution. 
� Encourage bicycling. � To examine the validity of light rail system for the Reykjavík area.
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0UJYLHZL�\ZHNL�VM�LJV�
MYPLUKS`�LULYN`
;OL�WSHU� PZ�HSZV� [V� PUJYLHZL� [OL�
YH[PV�VM�TVYL�,JV�MYPLUKS`�LULYN`�
ZVS\[PVUZ� �LSLJ[YPJP[ �̀� TL[OHUL�
HUK� O`KYVNLU�� [V� JVU]LU[PVUHS�
LULYN`� �MVZZPS� M\LSZ��� ,ZWLJPHSS`�
JVUJLYUPUN�W\ISPJ�[YHUZWVY[H[PVU�
�9L`RQH]xR\YIVYN��������

,5,9.@�>(:;,
0U� 9L`RQH]xR�� SPRL� V[OLY� ^LZ[LYU�
JP[PLZ�� H� SV[� VM� LULYN`� PZ�^HZ[LK�
ILJH\ZL� VM� JHY� \ZHNL�� 7LVWSL�
JVTT\[L� [V� ^VYR� PU� JHYZ� [OH[�
^LPNO[�\W�[V������RPSVNYHTZ��HUK�
[OL�H]LYHNL�U\TILY�VM�WLYZVUZ�PU�
LHJO�JHY�PZ�����PU�0JLSHUK��SPRL�PU�
TVZ[�VM� [OL�^LZ[LYU�^VYSK��;OPZ�
^V\SK�UV[�IL�ZV�IHK� PM� [OL�JHYZ�
^LYL� LSLJ[YPJ�� I\[� HZ� P[� Z[HUKZ��
HSTVZ[� HSS� JHYZ� PU� 9L`RQH]xR�
\ZL� MVZZPS� M\LSZ�� ;OPZ� WVPU[� PZ�
HSZV� JVUULJ[LK� [V� [OL� MHJ[� [OH[�
[OL� H]LYHNL� ZWLLK� VM� [YHɉJ� PU�
9L`RQH]xR� PZ� ��RT�O� MVY� WYP]H[L�
JHYZ� HUK� ��RT�O� MVY� I\ZLZ�
�/�UU\U� LOM��� ������� >OH[� [OPZ�
TLHUZ�PZ�[OH[�JHYZ�ZWLUK�H�SV[�VM�
[OLPY� [PTL� PU� Z[VW�HUK�NV� [YHɉJ�
^OPJO� PZ� L_[YLTLS`� ^HZ[LM\S� PU�
YLSH[PVU�[V�LULYN`�\ZHNL�

*<3;<9,
6UL�VM�[OL�YLHZVUZ�9L`RQH]xR�PZ�H�
JHY�JP[`�PZ�[OH[�WLVWSL�]HS\L�[OLPY�
WYP]HJ �̀� 7\ISPJ� [YHUZWVY[H[PVU�
PZ� ZJVYULK� HUK� ZLLU� TVZ[S`� HZ�
[YHUZWVY[H[PVU�MVY�`V\UN�WLVWSL��
[OL� LSKLYS`� HUK� \UKLYWYP]PSLNLK��
;OLYLMVYL�� WLVWSL� PU]HYPHIS`�
[OPUR� [OH[� PM� [OL`� \ZL� [OL� I\Z�
LZ� PU� 9L`RQH]xR�� WLVWSL� ^PSS� HZ�
Z\TL� [OH[� [OL`� HYL� MVY[\UL�SLZZ�
VY�PU�V[OLY�^VYKZ��WVVY��;OPZ�PZ�VM�
JV\YZL�H�OPNOS`�Z\IQLJ[P]L�WVPU[�
[V�IL�THKL��I\[�HZ�H�WLYZVU�[OH[�
OHZ� ILLU� SP]PUN� PU� 9L`RQH]xR� MVY�
OHSM�T`�SPML��0�JHU�H[[LZ[�[OH[�[OPZ�
PZ�H�NLULYHS�]PL �̂

79;�05�9,@21(=Ð2
(SS�[OLZL�WVPU[Z�Z\WWVY[�[OL�PKLH�
VM�H�79;�Z`Z[LT�PU�9L`RQH]xR��VY�
H[� SLHZ[�H�KPZJ\ZZPVU�VM�KPɈLYLU[�

HUK�\UJVU]LU[PVUHS�ZVS\[PVUZ�MVY�
[YHUZWVY[H[PVU�^P[OPU�[OL�JP[ �̀

-PN������9L`RQH]xR�
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(Z�P[�YLSH[LZ�[V�[OL�JVUJLW[��P[�PZ�
PTWVY[HU[� [V� KLZJYPIL� 79;� Z[H�
[PVUZ��79;�Z`Z[LTZ��Q\Z[�SPRL�V[O�
LY� [YHPU� Z`Z[LTZ� \[PSPaL� Z[H[PVUZ�
[V�SVHK�HUK�VɊVHK�WHZZLUNLYZ��

:[H[PVUZ�\Z\HSS`�ULLK�[V�Z\WWVY[�
H�JLY[HPU�U\TILY�VM�JHYZ��^OPJO�
OHZ� HU� LɈLJ[� VU� [OL� ZPaL��.LU�
LYHSS`�[OL`�[HRL�X\P[L�H�SHYNL�Z\Y�
MHJL�HYLH�HZ�[OL�Z[H[PVUZ�ULLK�[V�
IL�V\[�VM�[OL�̂ H`�VM�[OL�THPU�YHPS�
[YHɉJ�[V�UV[�VIZ[Y\J[�V[OLY�[YHPUZ�
VY�WVK�JHYZ�

;OPZ� YLSH[LZ� [V� IV[O� Z\ZWLUKLK�
YHPS� Z`Z[LTZ�� HZ� ^LSS� HZ� NYV\UK�
IHZLK�� )LZPKLZ� ULLKPUN� ZWHJL�
MVY�[YHɉJ�NVPUN�I �̀�[OL�Z\ZWLUK�
LK� Z`Z[LTZ� ULLK� ZVTL� ^H`� VM�
NL[[PUN� WHZZLUNLYZ� LP[OLY� \W� [V�
[OL� ZHTL� SL]LS� VM� [OL� [YHPU� Z`Z�
[LT��VY� [V�NL[� [OL�[YHPU�KV^U�[V�
[OL� NYV\UK� SL]LS�� )V[O�
TLHU�[OH[�H�SV[�VM�ZWHJL�
PZ�ULLKLK�H[�[OL�Z[H[PVUZ"�
0M� `V\� IYPUN� WHZZLUNLYZ�
\W� [V� [OL� ZHTL� SL]LS�
HZ� [OL� [YHPU�� `V\� ULLK�
Z[HPYZ��HUK�PU�TVZ[�JHZLZ�
�ILJH\ZL�VM�JVUJLYUZ�MVY�
[OL� KPZHISLK�� HU� LSL]H�
[VY�� -VY� H� Z`Z[LT�^OLYL�
[OL� [YHPU� JVTLZ� KV^U�
[V� [OL�NYV\UK� SL]LS��Z\Y�
MHJL� HYLH� PZ�^HZ[LK� IL�
JH\ZL�VM� [OL�HYLH�^OPJO�

PZ�ULLKLK�MVY�[OL�HZJLUKPUN�HUK�
KLZJLUKPUN�ZPKPUNZ�ZPKL�YHPSZ�

0U� IV[O� JHZLZ�� H� SV[� VM� Z\YMHJL�
HYLH� PZ� \ZLK� MVY� Z[H[PVUZ�� HUK�
^OLU�ZWHJL�HUK�HYLH�PZ�VM�ZOVY[�
Z\WWS �̀� HZ� P[� PZ� PU� ZVTL� VM� [OL�
ZTHSS� [PNO[� Z[YLL[Z� PU� 9L`RQH]xR��
[OPZ� JHU� IL� H� WYVISLT� ^OLU� P[�
JVTLZ�[V�ZL[[PUN�\W�H�79;�Z`Z�
[LT��;OPZ�PZ�M\Y[OLY�Z\IZ[HU[PH[LK�
I`�[OL�MHJ[�[OH[�VUL�VM�[OL�MHJ[VY�
JVU[YVSSPUN� [OL�ZLSLJ[PVU�VM�I\Z�
YV\[LZ�I`�:[Y¤[}�):� �[OL�9L`R�
QH]xR�W\ISPJ�[YHUZWVY[��PZ�ZPaLZ�VM�
Z[YLL[Z"� PM� [OL`�HYL� SHYNL�LUV\NO�
[V�Z\WWVY[�I\ZLZ�KYP]PUN�[OYV\NO��
HUK�PM�[OL`�JHU�Z[VW�[OLYL�

;OPZ� SLH]LZ�HU�VWWVY[\UP[`� MVY�H�
ZVS\[PVU�[V�[OPZ�WYVISLT��;OPZ�^PSS�
IL�KLZJYPILK�SH[LY�PU�[OL�YLWVY[�

S PRT STATIONS / STOPS
79,�7/(:,

ELEVATORSTAIRS

STATION

POD-CAR

MAIN RAIL

ELEVATED PRT: ELEVATED STATION

SIDING RAIL

STATION

POD-CAR

MAIN RAIL

ELEVATED PRT: GROUND STATION

SIDING RAIL
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4VZ[� 79;� Z`Z[LTZ� LTWSV`� [OL�
[YHJR� N\PKL^H`� HZ� H� NYPK� SVVW�
UL[^VYR� [VWVSVN �̀� ;OPZ� [`WL� VM�
PUMYHZ[Y\J[\YL� PZ� H� NYPK� VM� YHPSZ��
^OLYL� LHJO� WVPU[� PU� [OL� NYPK� PZ�
H� LP[OLY� H� TLYNL� WVPU[�� KP]LYNL�
WVPU[��VY�IV[O��[V�MHJPSP[H[L�WVPU[�
[V�WVPU[� [YH]LS� �WY[JVUZ\S[PUN�
JVT��U�K���

)LJH\ZL� VM� [OL� HKKLK� JVT�
WSL_P[`�VM� H�IP�KPYLJ[PVUHS� YHPS�� PU�
YLSH[PVU� [V� H� WVPU[�[V�WVPU[� YHPS�
Z`Z[LT�� NLULYHSS`� [OPZ� RPUK� VM�
UL[^VYR�PZ�ZPUNSL�KPYLJ[PVUHS�

-VY�H�NYPK� SVVW�UL[^VYR�[V�^VYR�
HZ� PU[LUKLK�� P[�OHZ�[V�IL�VM�JLY�
[HPU�KLUZP[ �̀�0M�[OL�KLUZP[`�VM�[OL�

NYPK�YLHJOLZ�H�JLY[HPU�[OYLZOVSK��
\ZPUN� [OL� Z`Z[LT� ZOV\SK� OH]L�
JSVZL�[V�[OL�ZHTL�[YH]LS�[PTL�HZ�
H�IP�KPYLJ[PVUHS�[YHJR�

;̂ V�[`WLZ�VM�[OPZ�RPUK�VM�NYPK�SH`�
V\[Z�L_PZ[��;OL�ÄYZ[�VUL��;̀ WL�(�
\ZLZ� H� ZLYPLZ� VM� SVVWZ� ^P[O� UV�
V]LYWHZZLZ�� ^OPJO� TLHUZ� [OH[�
UV�KPYLJ[�YV\[L�JHU�IL�[HRLU�V]LY�
NYPK� WVPU[Z�� ;OL� ZLJVUK� [`WL�
�;̀ WL�)�� PUJVYWVYH[LZ�V]LYWHZZ�
LZ��0U�ZOVY[�[LYTZ�[OPZ�TLHUZ�[OH[�
[OL�ZLJVUK�JOVPJL�SLHKZ�[V�TVYL�
KPYLJ[� YV\[LZ� IL[^LLU� WVPU[Z�
�WY[JVUZ\S[PUN�JVT��U�K���

G GRID LOOP NETWORK 
TOPOLOGY

79,�7/(:,

-PN�����;̀ WL�(�.\PKL�^H �̀ -PN�����;̀ WL�)�.\PKL�^H �̀
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;OL�WV[LU[PHS�\ZLYZ�VM�H�79;�Z`Z�
[LT� PU� [OL� JP[`� JHU� IL� JH[LNV�
YPaLK� PU[V�[^V�NYV\WZ��;OL�VULZ�
[OH[�HSYLHK`�\ZL�[OL�W\ISPJ�[YHUZ�
WVY[H[PVU� Z`Z[LT� PU� 9L`RQH]xR��
HUK� [OVZL� [OH[� \ZL� JHYZ� [V� NL[�
HYV\UK��

;OL�ÄYZ[�NYV\W�PZ�UV[�VM�NYLH[�PU�
[LYLZ[� PU� YLSH[PVU� [V� [OPZ� WYVQLJ[��
HZ� [OL`� ^V\SK� JVU[PU\L� \ZPUN�
^OH[L]LY�W\ISPJ�[YHUZWVY[H[PVU�PZ�
PU�WSHJL� PU� [OL�JP[ �̀� ;OL�ZLJVUK�
NYV\W�PZ�TVYL�PU[LYLZ[PUN�HZ�[OL`�
HYL�[OL�VULZ�[OH[�H�79;�Z`Z[LT�
^V\SK�[Y`�[V�^PU�V]LY�

,]LU� [OV\NO� [OL� H\[OVY� VM� [OPZ�
YLWVY[� OHZ� HU� PKLH� VM� ^OH[� [OL�
WYVISLTZ� HYL� ^P[O� [OL� J\YYLU[�
W\ISPJ� [YHUZWVY[H[PVU� PU� 9L`R�
QH]xR� HUK� ^OH[� ^V\SK� WLYZ\HKL�
JHY�\ZLYZ�[V�\ZL�W\ISPJ�[YHUZWVY�
[H[PVU�� H� MVJ\Z� NYV\W� ^HZ� OLSK�
^P[O�WLYZVUZ�^OV�OH]L�\ZLK�[OL�
W\ISPJ� [YHUZWVY[H[PVU� PU� 9L`R�
QH]xR�� I\[� KVU»[� VU� H� KHPS`� IH�
ZPZ� �HSS�ILPUN�JHY�V^ULYZ�� [V�NL[�
ZVTL�PUW\[�MYVT�PUKP]PK\HSZ�^OV�
KPKU»[� RUV^� 79;� UVY� ^OH[� [OL�
WYVQLJ[�^HZ�HIV\[�ILMVYLOHUK�

;OYLL� KPZJ\ZZPVU� [VWPJZ� ^LYL�
\ZLK!
� >O`� KVU»[� `V\� \ZL� :[Y¤[}�

TVYL��HUK�^O`�KV�`V\�[OPUR�
ZV�ML^�WLVWSL�\ZL�:[Y¤[}&

� >OH[�^V\SK�ULLK�[V�JOHUNL�
MVY�`V\�[V�[HRL�[OL�I\Z�TVYL&

� >V\SK�`V\�\ZL�W\ISPJ� [YHUZ�
WVY[� [OH[� PZ� H]HPSHISL� H[� [OL�
[PTL�^OLU�`V\�ULLK�P[��HUK�P[�
^HZ�H�WYP]H[L�I\Z�JHY&�(UK�P[�
^V\SK�UV[�Z[VW�VU�[OL�^H`�[V�
`V\Y�KLZ[PUH[PVU&

;OL� YLZ\S[Z� JHU� IL� ZLLU� PU� (W�
WLUKP_�(��I\[�[OL�THPU�WVPU[Z�HYL�
JVUKLUZLK�OLYL�ILSV^!

>O`�KVU»[�`V\�\ZL�:[Y¤[}�
TVYL��HUK�^O`�KV�`V\�
[OPUR�ZV�ML^�WLVWSL�KV&
� 0ULɉJPLU[� ^OLU� P[� JVTLZ� [V�

[PTL��;YH]LS�[HRLZ�[VV�SVUN�

� >HP[PUN�MVY�[OL�I\Z�JHU�[HRL�
]LY`�T\JO�[PTL�

� 0U� THU`� JHZLZ�� VUL� VY� [^V�
I\Z� JOHUNLZ� HYL� ULLKLK� [V�
NL[�[V�[OL�KLZ[PUH[PVU��

� 3HJR�VM�WYP]HJ �̀

� )\Z� Z[VWZ�ZOLS[LYZ� NLULYHSS`�
UV[�NVVK�

� ([� WLHR� [YHɉJ� [PTLZ�Y\ZO�
OV\Y��[VV�THU`�WLVWSL�VU�[OL�
I\Z�

� 9V\[LZ�VM[LU�UV[�SVNPJHS�

� (UUV`PUN� [V� IL� KLWLUKLU[�
VU� H� [PTL� HUK� YV\[L� ZJOLK�
\SL�

>OH[�^V\SK�ULLK�[V�
JOHUNL�MVY�`V\�[V�[HRL�
[OL�I\Z&
� ;OL� I\Z� ZOLS[LYZ�� )LJH\ZL�

`V\� OH]L� [V� ^HP[� [OLYL� MVY�
ZVTL[PTLZ����TPU\[LZ�� [OL`�
ZOV\SK�IL�IL[[LY�

� ;OH[�`V\�KPKU»[�ULLK�[V�^HSR�
Z\JO�H�KPZ[HUJL�[V�`V\Y�Z[VW�

� 0M�`V\�KPKU»[�OH]L� [V�^HP[�HZ�
SVUN�MVY�[OL�I\Z�

� 0M�P[�^HZ�X\PJR�IL[^LLU�WSHJ�
LZ�

� 0M�`V\�KPKU»[�ULLK�[V�JOHUNL�
I\Z�SPULZ�ZV�VM[LU�

� 0M� P[� ^HZ� LHZPLY� [V� [HRL� IL�
SVUNPUNZ�^P[O�`V\�VU�[OL�I\Z�
�NYVJLYPLZ��IPRLZ��L[J���

0U� YLSH[PVU� [V� [OL� [OPYK�X\LZ[PVU��
79;� ^HZ� L_WSHPULK� [V� [OL� WLY�
ZVUZ� HUK� [OL� NLULYHS� ]PL^�^HZ�
]LY`� WVZP[P]L�� ^OPJO� ^HZ� UV[�
Z\YWYPZPUN�HZ�79;�IHZPJHSS`�HT�
TLUKZ� THU`� VM� [OL� WYVISLTZ�
WLVWSL� OH]L� ^P[O� W\ISPJ� [YHUZ�
WVY[H[PVU�

THE USER: FOCUS GROUP U
79,�7/(:,
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(U� VIZLY]H[PVU� [YPW� ^HZ� KVUL�
^P[O� H�:[Y¤[}�I\Z� [V� [Y`� [V� ÄUK�
HU`[OPUN�WHY[PJ\SHY� PU� [OL� \ZHNL�
VM� [OL�JP[`�I\ZLZ� [OH[�OHK�ILLU�
V]LYSVVRLK��;̂ V�[YPWZ�^LYL�KVUL�
PU�[^V�KPɈLYLU[�[PTLZ��6U�H�I\Z`�
[PTL����PU�[OL�TVYUPUN�VU�H�MYPKH`��
HUK� PKSL� [PTL� �:H[\YKH`� HM[LY�
UVVU��� ;OL� YLZ\S[PUN� WVPU[Z� � HYL�
ZVTL� VM� [OL� [OV\NO[Z� YLJVYKLK�
^OPSL�\ZPUN�:[Y¤[}�):�I\ZLZ�

;/6<./;:
� ;OL�YV\[L�THW� PZ�X\P[L�JSLHY�

HUK� LHZ`� [V� \UKLYZ[HUK��
>LIZP[L�NP]LZ�H�YLHS�[PTL�PU�
MVYTH[PVU� VM� [OL� WVZP[PVU� VM�
LHJO�I\Z�

� )\Z� PZ� ��TPU\[LZ� SH[L� [V� HY�
YP]L��JVTWHYLK�[V�[OL�ZJOLK�
\SL��4`� Z[VW� KVLZ� UV[� OH]L�
H�ZOLS[LY�HUK�ILJH\ZL�VM�[OL�
^PUK�� P[� PZ� X\P[L� \UJVTMVY[�
HISL�

� +YP]LY� Z[HY[Z� KYP]PUN� ^OPSL�
0� HT� Z[PSS� WH`PUN� [OL� MHYL��
>OPJO�TLHUZ� 0�OH]L� [V�OVSK�
VU�[V�H�OHUKYHPS�

� )\Z�PZ�JSLHU�HUK�ZLLTZ�UL �̂

� 7HZZLUNLYZ� HYL� [`WPJHSS`�
`V\UN� VY� LSKLYS �̀� =LY`� ML^�
V[OLY�\ZLYZ��

� (JJLSLYH[PVU� HUK� KLJLSLYH�
[PVU�VM�[OL�I\Z�JHU�IL�HUUV`�
PUN��+YP]LY� ZLLTZ� [V�IL� PU�H�
O\YY �̀

� 3HK`� ^P[O� H� IHI`� JHYYPHNL�
ULLKZ� [V� Z[HUK�HUK�OVSK�VU�
[V�[OL�JHYYPHNL�

� ,UNPUL�ZV\UK�PZ�X\P[L�SV\K�

� :LH[Z� HYL� NLULYHSS`� X\P[L�
JVTMVY[HISL��

� 4\TISPUN� ^LPYK� WLYZVU� PU�
[OL�ZLH[�ILOPUK�TL��<UJVT�
MVY[HISL�HUK�KPZ[YHJ[PUN�

� :VTL[PTLZ� KPɉJ\S[� MVY� [OL�
KYP]LY�[V�NL[�PU[V�H�SHUL�HNHPU�
HM[LY�Z[VWWPUN�H[�H�I\Z�Z[VW��
:VTL�JHYZ�HYL�YLS\J[HU[�[V�HS�
SV^�[OL�I\Z�[V�LU[LY�[OL�SHUL�

� ;OL� I\Z� PZ� OHSM� M\SS� L]LU�
[OV\NO�P[�PZ�H�I\Z`�[PTL�VM�KH`�
�IL[^LLU��� �PU�[OL�TVYUPUN��
HUK�[YHɉJ�PZ�OLH] �̀

� 6SKLY� SHK`� ^P[O� ZOVWWPUN�
IHNZ� LU[LYZ� [OL� I\Z�� :OL�
Z[VYLZ� [OLT�VU� [OL�ZLH[�IL�
ZPKL�OLY�ILJH\ZL�[OLYL�PZ�UV�
V[OLY�WSHJL�[V�Z[VYL�[OLT�

� 3HYNL�NYV\W�VM�[V\YPZ[Z�LU[LYZ�
[OL�I\Z�HUK�WYVJLLK� [V� HZR�

OBSERVATION (REYKJAVÍK 
PUBLIC TRANSPORT)O
79,�7/(:,
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[OL� KYP]LY� HIV\[� KPYLJ[PVUZ��
;OL�I\Z�PZ�Z[VW�H[�H�I\Z�Z[H�
[PVU�^OPSL�OL�JVU]LYZLZ�^P[O�
[OLT�

� =LY`�ZSV^�[YHɉJ�

� )\Z� PZ�JVSK�� 0[� PZ�OLH[LK�I\[�
KVLZ� UV[� ZLLT� [V� RLLW� \W�
^P[O� [OL� MYLX\LU[S`� VWLUPUN�
KVVYZ�

� 4HU�[YPLZ�[V�\ZL�HU�P7HK�I\[�
PZ� OH]PUN� WYVISLTZ� ILJH\ZL�
VM�[OL�TV]LTLU[�VM�[OL�I\Z�

� +PZ[HUJL� IL[^LLU� Z[VWZ�
ZLLT� [V� IL� KPZWHYH[L� HUK�
]HYPLK�� :VTL[PTLZ� [OL� KPZ�
[HUJL� PZ� X\P[L� SHYNL�� ZVTL�
[PTLZ�]LY`�ZTHSS�

� +YP]LY� TPZZLZ� H� Z[VW�� 7YVI�
HIS`� KPZ[YHJ[LK�� 7HZZLUNLY�
ULLKZ� [V� NV� VɈ� H[� [OL� UL_[�
Z[VW�

� +VVY�JSVZLZ�VU�H�WHZZLUNLY�
^P[O� [^V� Z\P[JHZLZ�^OLU� OL�
PZ�L_P[PUN�[OL�I\Z��+YP]LY�KVLZ�
UV[� UV[PJL� \U[PS� WHZZLUNLYZ�
OH]L� `LSSLK� H[� OPT� [V� VWLU�
[OL�KVVY�HNHPU�

� 0[� PZ� KPɉJ\S[� [V� ^VYR� VU� [OL�
I\Z� �PU�T`� JHZL�� ^YP[PUN�� HZ�
[OL�I\TWZ�HUK�ZWLLK�VM�[OL�
I\Z�THRL�P[�OHYK�

� =LY`�ML^�WHZZLUNLYZ�HYL� SLM[�
PU� [OL� I\Z� VU� [OL� SHZ[� SLN�
VM� [OL� YV\[L�� :LLTZ� SPRL� H�
^HZ[L�

� ;V� HUUV\UJL� [V� [OL� KYP]LY�
[OH[�`V\�^HU[� [V�NL[�VɈ�`V\�
OH]L� [V� WYLZZ� H� I\[[VU�� 0U�
T`� JHZL� 0� OHK� [V� Z[HUK� \W�
[V�WYLZZ� [OL�I\[[VU�HZ� [OLYL�
^HZU»[�VUL�JSVZL�[V�T`�ZLH[�

� +VVYZ� ZVTL[PTLZ� Z[H`� VWLU�
H� ZTHSS� ^OPSL� HM[LY� [OL� I\Z�
[HRLZ� VɈ� MYVT� H� I\Z� Z[VW��
)LJH\ZL� P[� PZ� JVSK� V\[ZPKL��
[OPZ�PZ�]LY`�HUUV`PUN�

� )\Z� [YH]LSZ� MHZ[� VU� H� :H[\Y�
KH �̀� (STVZ[� \UJVTMVY[HIS`�
MHZ[�

5V�ZWLJPÄJ�Z\YWYPZLZ�^LYL�MV\UK�
K\YPUN� [OL� VIZLY]H[PVU�� I\[� P[�
^HZ�ULJLZZHY`�[V�L_WLYPLUJL�[OL�
J\YYLU[�W\ISPJ� [YHUZWVY[H[PVU� MVY�
[OL�W\YWVZL�VM�[OPZ�WYVQLJ[�
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Bus Start PRT Start

Check bus schedule 
(if schedule is not known) Walk to station

Walk to bus station/stop Wait for pod-car

The length of the wait depends on �
the load on the system, but rarely more�

then few minutes.

Board pod-car

Wait for bus

Bus can be early or late.

TripBoard bus

Short & direct because the route taken�
depends on destination. Personal�

pod-car, no stops for other passengers.

Exit pod-car

Walk to destination

Trip

Depending on number of passengers�
& tra�c how often it stops and if it�

arrives at destination on time.

Exit bus

Walk to destination

Change bus needed?

The same 
bus stop?

No

Yes

No

Yes

;V� \UKLYZ[HUK� [OL� KPɈLYLU[� \Z�
HNL� ZJLUHYPVZ� VM� [HRPUN� H� I\Z�
HUK�\ZPUN�H�79;�Z`Z[LT�H�ZPT�
WSL� ZPKL� [V� ZPKL� JVTWHYPZVU� PZ�
THKL� IL[^LLU� [`WPJHS� I\Z� [YPW�

HUK� H� [`WPJHS� 79;� WVK�JHY� [YPW��
-VY�H�Z`Z[LT�^P[O�TVYL�MYLX\LU[�
Z[VWZ��[OL�̂ HSR�[V�H�Z[H[PVU�̂ V\SK�
IL�ZOVY[LY�

USAGE SCENARIO - 
COMPARISONS
79,�7/(:,
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4HU`�KPɈLYLU[�79;�KLZPNUZ�L_�
PZ[�I\[�[OYLL�HYL�[OL�TVZ[�RUV^U��
;OLZL�HYL�*`ILY*HI��<3;YH�HUK�
=LJ[\Z�� (� ZOVY[� KLZJYPW[PVU� VM�
LHJO� VM� [OLZL� [OYLL� KLZPNU� PZ�
OLYL�ILSV �̂��

*`ILY*HI
*`ILY*HI� PZ� [OL�79;�KLZPNU�I`�
[OL� �NL[[OLYL� JVTWHU �̀� ^OPJO�
^HZ� WSHUULK� [V� IL� \ZLK� I`� H�
SHYNL�ZJHSL�79;�Z`Z[LT�KLZPNULK�
MVY�[OL�JP[`�VM�4HZKHY��(I\�+OHIP��

9LJLU[�KL]LSVWTLU[�OHZ�W\[�[OPZ�
Z`Z[LT� VU� OVSK�� ;OL� *`ILY*HI�
HJJVTTVKH[LZ� �� WLYZVUZ�� HUK�
OHZ� ZWHJL� MVY� H�^OLLSJOHPY� HUK�
V[OLY� ILSVUNPUNZ�� 0[� PZ� NYV\UK�
IHZLK� �UV[� LSL]H[LK�� HUK� \ZLZ�
HU� VU�IVHYK� IH[[LY`� PUZ[LHK� VM�
[HRPUN�WV^LY�MYVT�[OL�NYPK��4H_�
PT\T� ZWLLK� VM� [OL� WVK�JHYZ� PZ�
��RT�O��;OL�KLZPNU�\ZLZ�Y\IILY�
[PYLZ�VU�HU�VWLU�JVUJYL[L�N\PKL�
^H �̀� ;OL� Z`Z[LT� LTWSV`Z� SHYNL�
Z[H[PVUZ���NL[[OLYL�L\��U�K����

<3;YH
<3;YH� PZ� H� KLZPNU�
I`� <3;YH� .SVIHS�
79;�� ;OL� KLZPNU�
PZ� WYVIHIS`� [OL�
TVZ[� RUV^U� VM� HSS�
79;�Z`Z[LT�HZ�P[�PZ�
\ZLK� H[� 3VUKVU»Z�
/LH[OYV^� (PYWVY[��
;OL� WVK�JHYZ� MLH�
[\YL� ZLH[PUN� MVY�
MV\Y� WLVWSL� HUK�
[YH]LS� H[� ��RT�O��
3PRL� *`ILY*HI��
P[� PZ� IH[[LY`� WV^�
LYLK�� LTWSV`PUN�
Y\IILY� [PYLZ� VU� HU�
VWLU� N\PKL�^H �̀�
.\PKL�^H`� PZ� H�
NYV\UK�IHZLK�HUK�
LSL]H[LK� TP_[\YL��
:[H[PVUZ� HYL� UV[H�
IS`� SHYNL�� SPRL� [OL�

CURRENT PRT SYSTEMSC

-PN�����*`ILY*HI��

-PN�����*`ILY*HI�Z[H[PVU�

79,�7/(:,
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*`ILY*HI� Z`Z[LT�� ;OL� /LH[O�
YV^� Z`Z[LT� \ZLZ� ��� WVK�JHYZ�
HUK�[OYLL�Z[H[PVUZ��I\[�M\Y[OLY�L_�
WHUZPVU�VM�[OL�Z`Z[LT�PZ�WSHUULK�
�\S[YHNSVIHSWY[�JVT��U�K���

=LJ[\Z
=LJ[\Z� PZ� H� KLZPNU� I`� 76:*6��
;OL�WVK�JHYZ�JHU�JHYY`�MV\Y�WLY�
ZVUZ��HZ�̂ LSS�HZ�H�̂ OLLSJOHPY��HUK��
\[PSPaL�SPNO[�LSL]H[LK�Z[LLS�N\PKL�
^H`Z��*\YYLU[S`�[OL�Z`Z[LT�PZ�UV[�
PU�\ZL�HU`^OLYL��I\[�H����WVK�
JHY�Z`Z[LT�^P[O���Z[H[PVUZ�PZ�IL�
PUN�WYLWHYLK�PU�:V\[O�2VYLH��;OL�
ZWLLK�VM�[OL�WVK�JHYZ�PZ���RT�O�
�]LJ[\ZWY[�JVT��U�K����

-,>�)<;�3(9.,�
:;(;065:
(SS�[OL�KLZPNUZ�LTWSV`�SHYNL�Z[H�
[PVUZ�Z[VWZ�� HUK� YLSH[P]LS`� ML^�
Z[H[PVUZ��JVTWHYLK�[V�[OL�SLUN[O�
VM�[OL�N\PKL�^H`Z��(Z�[OL�*`ILY�
*HI�4HZKHY�Z`Z[LT�^HZ�W\[�VU�
OVSK�� VUS`� H� [LZ[� [YHJR� YLTHPUZ��
^OPJO� LTWSV`Z� �� Z[H[PVUZ� VU�
H� ���� RT�� SVUN� N\PKL�^H �̀� ;OL�
<3;YH� Z`Z[LT� PU�/LH[YV^� OHZ� ��
Z[H[PVUZ�VU�H�����RT��SVUN�N\PKL�
^H �̀�HUK�=LJ[\Z�\ZLZ���Z[H[PVUZ�
VU� ���� RT�� SVUN� N\PKL�^H �̀� (Z�
Z[H[LK�� [OL� Z[H[PVUZ� MVY� LHJO� VM�
[OL� Z`Z[LTZ� HYL� YLSH[P]LS`� SHYNL�
^P[O�[OL�L_JLW[PVU�VM�[OL�=LJ[\Z�
KLZPNU�� ^OPJO� PZ� X\P[L� ZTHSSLY�
[OHU�[OL�V[OLY�[^V��I\[�Z[PSS�[HRLZ�
\W�VU�H�JVUZPKLYHISL�HYLH�

:<:7,5+,+�
:@:;,4:
5V� Z\ZWLUKLK� Z`Z[LTZ� �OH]PUN�
[OL� YHPS� VY� N\PKL�^H`� HIV]L� [OL�
WVK�JHYZ�� OH]L�ILLU�KL]LSVWLK�
[V� M\SS`� VWLYH[PVUHS� Z[H[\Z�� I\[�
THU`�JVUJLW[Z�HUK�ZVTL�WYV[V�
[`WLZ�L_PZ[��(SS� Z\ZWLUKLK�JVU�
JLW[Z��^P[O�V]LYOLHK�YHPS�LTWSV`�
LP[OLY�LSL]H[LK�Z[H[PVUZ�VY�ZPKPUN�
YHPSZ�[OH[�SLHK�[OL�WVK�JHY�[V�[OL�
NYV\UK� ^OLU� HWWYVHJOPUN� Z[H�
[PVUZ�

-PN�����<3;YH��

-PN�� ��<3;YH�Z[H[PVU��

-PN������=LJ[\Z��

-PN������=LJ[\Z�Z[H[PVU��
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(M[LY� YLZLHYJOPUN� 79;� HUK� [OL�
WYVISLTZ� ^P[O� [YHɉJ� PU� 9L`R�
QH]xR�� PU]LZ[PNH[PUN� [OL� W\ISPJ�
[YHUZWVY[H[PVU� Z`Z[LT� PU� 9L`R�
QH]xR�� HZ� ^LSS� HZ� SVVRPUN� H[� [OL�
J\YYLU[� VɈLYPUNZ� VM� 79;� VU� [OL�
THYRL[��H�ZOVY[�KLZPNU�IYPLM�^HZ�
HZZLTISLK�

0[�^HZ�KLJPKLK� [V�W\[� [OL� MVJ\Z�
VU�[OL�WYVISLT�^P[O�Z[H[PVUZ�HUK�
[OL� ZWHJL� [OL`� [HRL�� JVUZPKLY�
PUN� [OH[� [OL�ZTHSS�JP[`�Z[YLL[Z� PU�
9L`RQH]xR� JV\SK� UV[� LHZPS`� Z\W�
WVY[�UVYTHS� Z[H[PVUZ��VY�H[� SLHZ[�
[OL� Z[H[PVUZ� JV\SK� UV[� IL� W\[�
\W� L]LY`^OLYL� ^OLYL� ULLKLK��
I\[�^V\SK�ULLK� [V�IL�WSHJLK� PU�
Z[YLL[Z� ^OPJO� HYL� SHYNL� LUV\NO�
[V� Z\WWVY[� [OLT� �:LL� WOV[V� VU�
[OL�UL_[�WHNL�VM�H� [`WPJHS�ZTHSS�
Z[YLL[� PU� 9L`RQH]xR��� ;OPZ� ^V\SK�
THRL�[OL�Z`Z[LT�T\JO�SLZZ�\ZL�
M\S��HZ�\ZLYZ�^V\SK�ULLK�[V�^HSR�
NYLH[LY�KPZ[HUJLZ�[V�THRL�\ZL�VM�
[OL�Z`Z[LT�

796)3,4�
:;(;,4,5;
*P[`�Z[YLL[Z�PU�[OL�KV^U[V^U�HYLH�
VM�9L`RQH]xR�[LUK�[V�IL�ZTHSS�HUK�
^V\SK�OH]L�KPɉJ\S[`�Z\WWVY[PUN�
SHYNL�Z[H[PVUZ�MVY�H�79;�Z`Z[LT��
;O\Z�H�ZVS\[PVU� [OH[�JHU�YLK\JL�
VY�LSPTPUH[L�[OL�ULLK�MVY�UVYTHS�
ZPaLK�Z[H[PVUZ�PZ�KLZPYHISL�

40::065
;V�WYV]PKL�H�JVUJLW[\HS�79;�Z`Z�
[LT�MVY�[OL�JP[`�VM�9L`RQH]xR��[OH[�
JHU� KV� ^P[OV\[� SHYNL� Z[H[PVUZ�
Z[VWZ�HZ�[V�IL�HISL�[V�THRL�[OL�
Z`Z[LT�^VYR�PU�L]LU�[OL�ZTHSSLZ[�
Z[YLL[Z�PU�9L`RQH]xR��

=0:065
;V�WYV]PKL�H�JVUJLW[\HS� PKLH�VM�
H� W\ISPJ� [YHUZWVY[H[PVU�� MVY� [OL�
JP[`�VM�9L`RQH]xR�� 0JLSHUK��^OPJO�
PZ�HISL� [V�WLYZ\HKL�JVTT\[LYZ��
HUK� V[OLY� PUOHIP[HU[Z� VM� 9L`R�
QH]xR� [V� \ZL� W\ISPJ� [YHUZWVY[H�
[PVU��YH[OLY�[OHU�[OLPY�JHYZ��

=(906<:�*90;,90(
� 4PUPTHS� JOHUNLZ� [V� J\YYLU[�

YVHK� PUMYHZ[Y\J[\YL�� 5V� UL^�
SHULZ�VY�JOHUNLZ�[V�[OL�YVHKZ�
[OLTZLS]LZ�

� <ZL�YLUL^HISL�LULYN`��LSLJ�
[YPJP[`��

� /H]L� H� ZPTWSL� HUK� \UKLY�
Z[HUKHISL�\ZLY�PU[LYMHJL�

� :\WWVY[� [OL� [YHUZWVY[H[PVU�
VM�[OYLL�VY�MV\Y�PUKP]PK\HSZ�VY�
[^V� PUKP]PK\HSZ� HUK� ILSVUN�
PUNZ�� [V� IL� H� ]PHISL� HS[LYUH�
[P]L�[V�[OL�WYP]H[L�JHY�

� :\WWVY[�[OL�[YHUZWVY[H[PVU�VM�
IHI`�JHYYPHNLZ��IPJ`JSLZ�HUK�

DESIGN BRIEFD
79,�7/(:,



^OLLSJOHPYZ��HJJLZZPIPSP[`���[V�
IL� \ZLM\S� [V� [OL� THQVYP[`� VM�
JVTT\[LYZ�HUK�PUOHIP[HU[Z�

� *VUMVYT�HLZ[OL[PJHSS`� [V� [OL�
LU]PYVUTLU[�

(SS�V[OLY�JVUZPKLYH[PVUZ�HYL�UV[�H�
MVJ\Z�
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;OPZ�ZLJ[PVU�L_WSHPUZ�[OL�JVUJLW[��HUK�[OL�KL]LSVWTLU[�VM�[OL�KLÄUPUN�WHY[�VM�[OL�
WYVWVZHS�
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0U� [OL� ÄYZ[� WHY[� VM� [OL� WYVQLJ[�
^VYR��0�LUKLK�\W�^P[O�H�JVUJLW[�
[OH[� ^HZ� H� IP[� [VV� JVU]LU[PVUHS�
HZ� [OL� WYLTPZLZ� VM� [OPZ� WYVQLJ[�
^HZ� Z\WWVZLK� [V� OH]L� H� JVU�
JLW[\HS��MHJ[VY��0[�^HZ�KLJPKLK�[V�
^PKLU� [OL�ZJVWL�HUK�ÄUK�ZVTL�
JVUJLW[\HS�IHZPZ�[OH[�^V\SK�KPM�
MLYLU[PH[L� [OL� WYVQLJ[� MYVT� [OL�
JVU]LU[PVUHS� 79;� Z`Z[LTZ� PU�
ZVTL�^H`�HUK�HKK�]HS\L�[V�[OL�
PKLH��;OPZ� PZ�YLÅLJ[LK� PU�[OL�KL�
ZPNU�IYPLM�PU�[OL�SHZ[�JOHW[LY�

;OL�ÄYZ[�KLJPZPVU�[OH[�^HZ�THKL�
^HZ� [V� OH]L� [OL� PUMYHZ[Y\J[\YL�
LSL]H[LK� [V� HKKYLZZ� [OL� JYP[LYPH�
VM�TPUPTHS�JOHUNLZ�[V�[OL�YVHKZ�
[OLTZLS]LZ�� .LULYHSS`� [OLYL� HYL�
[OYLL� WVZZPIPSP[PLZ� MVY� YHPS� PUMYH�

Z[Y\J[\YL"� ,SL]H[LK�� .YV\UK�
IHZLK�VY�\UKLYNYV\UK��)LJH\ZL�
VM�[OL�YLX\PYLTLU[�VM�ILPUN�HISL�
[V� ZL[� \W� [OL� Z`Z[LT� PU� Z[YLL[Z�
^OLYL� ZWHJL� PZ� H[� WYLTP\T�� HZ�
^LSS� HZ� [V� \ZL� SLZZ� ZWHJL� VW�
WVZLK� [V� HKKPUN� VY� JOHUNL� [OL�
SHULZ� VM� [OL� YVHKZ� HSYLHK`� PU�
WSHJL��HU�LSL]H[LK�JVUJLW[�^HZ�
JOVZLU�� 0[�ZOV\SK�HSZV�IL�UV[LK�
[OH[� \UKLYNYV\UK� PZ� UV[� HU� VW�
[PVU�� L]LU� [OV\NO� P[� ^V\SK� SLHK�
[V� [OL� SLHZ[� KPZ[\YIHUJL� [V� [OL�
LU]PYVUTLU[��HZ�[OL�[\UULSPUN�MVY�
H�79;�Z`Z[LT�^V\SK�IL�WYVOPI�
P[P]LS`� L_WLUZP]L� HUK� ^V\SK� IL�
KPɉJ\S[�[V�ZL[�\W�MVY�H�79;�Z`Z�
[LT�HZ�[OL�[\UULSZ�ULLKLK�̂ V\SK�
OH]L�[V�IL�L_[LUZP]L�ILJH\ZL�VM�
[OL� NYPK�UH[\YL� VM� H� 79;� PUMYH�

C SELECTING THE CONCEPT

,SL]H[LK
5V�KYHZ[PJ�JOHUNLZ�ULLKLK�
MVY�J\YYLU[�PUMYHZ[Y\J[\YL�*HU�
IL�HKKLK�[V�J\YYLU[�
PUMYHZ[Y\J[\YL�YLSH[P]LS`�
LHZPS �̀
*VZ[�\Z\HSS`�SV �̂�I\[�
KLWLUKZ�VU�THU`�MHJ[VYZ��
PUJS\KPUN�ZPaL�VM�
PUMYHZ[Y\J[\YL�ULLKLK�
=PZ\HS�KPZ[\YIHUJL�KLWLUKZ�
VU�ZPaL�HUK�KLZPNU�VM�
PUMYHZ[Y\J[\YL�
,SL]H[LK�PZ�M\Y[OLY�
JH[LNVYPaLK�PU[V�[VW�VM�YHPS�
HUK�Z\ZWLUKLK�YHPS�

6U�NYV\UK�
*OHUNLZ�[V�J\YYLU[�
PUMYHZ[Y\J[\YL�\Z\HSS`�ULLKLK�
0U[LNYH[PVU�^P[O�J\YYLU[�[YH J�
ULLKLK�

<UKLYNYV\UK�
,_WLUZP]L�KYPSSPUN�VY�
[\UULSPUN�ULLKLK�ILMVYL�
ZL[[PUN�\W�HU`�RPUK�VM�YHPS�VY�
YVHK�
3LHZ[�]PZ\HS�KPZ[\YIHUJL�[V�
[OL�LU]PYVUTLU[�

;/,�*65*,7;
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Z[Y\J[\YL��

;OL�KLJPZPVU�VM�\ZPUN�HU�LSL]H[�
LK�PUMYHZ[Y\J[\YL�SLK�[V�[OL�VI]P�
V\Z�WYVISLT�VM�NL[[PUN�[OL�\ZLYZ�
VM�[OL�Z`Z[LT�PU[V�[OL�WVK�JHYZ��
^P[OV\[�\ZPUN�JVU]LU[PVUHS�SHYNL�
Z[H[PVUZ� ^P[O� Z[HPYZ� HUK� LSL]H�
[VYZ��

;OPZ� SLK� [V� [OL� PKLH� VM� \ZPUN� H�
JYHUL�SPM[�TLJOHUPZT�HZ�H�WHY[�VM�
[OL�WVK�JHY�� [V� LSL]H[L� P[� [V� [OL�
[YHJR�HUK�SV^LY�P[�[V�NYV\UK�SL]�
LS�� HUK� \ZL� JHY� WHYRPUN� ZWHJLZ�
HZ�Z[VWZ�VY�H�¸SHUKPUN�Z[YPW¹��(UK�
MYVT� [OPZ� JHTL� [OL� PKLH� VM� \Z�
PUN�WHYHSSLS�K\HS�[YHPU�[YHJRZ��VUL�
^OPJO�^V\SK�IL�\ZLK�MVY�UVYTHS�
WVK�JHY� [YHɉJ� �¸NV¹� [YHJR��� HUK�
VUL� ¸Z[VW¹� [YHJR� ^OPJO� ^V\SK�
HJ[� SPRL� H� ZPKPUN� [YHJR�� ^OLYL�
[OL�WVK�JHYZ�JHU�TV]L�[V�^OLU�
KLJLSLYH[PUN�� Z[VWWPUN� HUK� KL�
ZJLUKPUN�� HZ� ^LSS� HZ� HZJLUKPUN�
HUK� HJJLSLYH[PUN�� HUK� ^OLU� \W�
[V�[YHɉJ�ZWLLK��TV]L�V]LY�[V�[OL�
¸NV¹�[YHJR�

;OPZ� JOVPJL� VM� \ZPUN� H� JYHUL�
TLJOHUPZT� SLK� [V� OH]PUN� [OL�
WVK�JHYZ�Z\ZWLUKLK�\UKLYULH[O�
H�YHPS��YH[OLY�[OHU�VU�[VW�VM�HU�LS�
L]H[LK�YHPS�

(M[LY� YLZLHYJOPUN� SPM[� TLJOH�
UPZTZ� IYPLÅ �̀� [OYLL� KPɈLYLU[�
JYHUL�TLJOHUPZTZ�^LYL� SVVRLK�
H[�HZ�VW[PVUZ!

� :JPZZVY�SPM[�TLJOHUPZT

� -VYR�SPM[�TLJOHUPZT

� (Y[PJ\SH[LK�SPM[�TLJOHUPZT

;V�JOVVZL�IL[^LLU�[OL�VW[PVUZ��
HU�LUNPULLY�^HZ�JVUZ\S[LK��,PU�
HYZZVU���������/PZ�NLULYHS�VWPU�
PVU�^HZ� [OH[� LP[OLY� H� MVYR� SPM[� VY�
HY[PJ\SH[LK�SPM[�TLJOHUPZTZ�JV\SK�
IL�\ZLK��:JPZZVY�SPM[�^V\SK�WYVI�

HIS`�ULLK�[OL�TVZ[�TV]PUN�WHY[Z��
HUK�UV[�OH]L�HZ�T\JO�Z[Y\J[\YHS�
PU[LNYP[`�HZ�[OL�V[OLY�[^V��

-YVT� [OL� [^V� VW[PVUZ� SLM[�� [OL�
HY[PJ\SH[LK� SPM[� TLJOHUPZT� ^HZ�
JOVZLU�VU�[OL�IHZPZ�[OH[�P[�^V\SK�
IL�HLZ[OL[PJHSS`�TVYL�PU[LYLZ[PUN��

HUK�TVYL�JOHSSLUNPUN�HZ�H�WYVQ�
LJ[�

;OL� KL]LSVWTLU[� VM� [OL� JYHUL�
TLJOHUPZT�� ^OPJO� ILJHTL� [OL�
KLÄUPUN�HZWLJ[�VM�[OL�WYVQLJ[��PZ�
KVJ\TLU[LK�PU�[OL�UL_[�ZLJ[PVU��
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(M[LY� P[� ^HZ� KLJPKLK� [V� \ZL� H�
JYHUL�TLJOHUPZT�[V�LSL]H[L�HUK�
SV^LY� [OL� WVK�JHY�� [OL� TLJOH�
UPZT� [OH[� JV\SK� Ä[� [OL� ULLK� VM�
ILPUN�HISL�[V�ÅH[LU�V\[�HZ�T\JO�
HZ�WVZZPISL�^HZ� YLZLHYJOLK��)`�
SVVRPUN�H[�KPɈLYLU[�RPUKZ�VM�JYHUL�
TLJOHUPZTZ��H�ZV�JHSSLK�¸JOLYY`�
WPJRLY¹��HSZV�RUV^U�HZ�IVVT�SPM[��
JYHUL�TLJOHUPZT�^HZ�JOVZLU�

;V� \UKLYZ[HUK� [OL� TLJOHUPZT�
H� ]PZP[� [V� H� JYHUL� YLU[HS� ZLY]PJL��
^HZ�\UKLY[HRLU��;OLYL�0�^HZ�HS�
SV^LK�[V�WSH`�^P[O�H�JOLYY`�WPJR�
LY� JYHUL�� HUK� JV\SK� [HRL� WOV�
[VZ�� HZ�^LSS� HZ� ZRL[JO�� [V� ÄN\YL�
V\[� [OL� Z[Y\J[\YL�� 0[� [VVR� ZVTL�
[PTL� [V� \UKLYZ[HUK� P[�� ILJH\ZL�
L]LU� PM� P[� SVVRLK� X\P[L� ZPTWSL��
[OL�ILOH]PV\Y�VM�[OL�TLJOHUPZT�
^HZ� X\P[L� KPɉJ\S[� [V� KLJPWOLY��
HTVUNZ[� V[OLY�� ILJH\ZL� VM� [OL�
MHJ[� [OH[� P[� TV]LZ� ZSV^S`� ^OLU�
VWLYH[PUN��

>OH[� ^HZ� MV\UK� V\[� PZ� [OH[� H�
JOLYY`� WPJRLY� JYHUL� OHZ� H� ML^�
LSLTLU[Z� PU� VYKLY� [V� M\UJ[PVU��
;OLZL� LSLTLU[Z� JHU� IL� ZLLU�
VU� [OL� ZRL[JOLZ� VU� WHNL� ���� 0[�
OHZ� [^V�RPUKZ�VM�ILHTZ��IPNNLY�
HUK�[OPJRLY�SVHK�ILHYPUN�ILHTZ��
[OH[�OHUKSL�NYLH[�THQVYP[`�VM�[OL�
SVHK�� ZTHSSLY� IHSHUJL� ILHTZ��
[OH[� IHSHUJL� [OL� JYHUL� ZV� P[� HS�
^H`Z� TV]LZ� PU� H� ^H �̀� RLLWPUN�
[OL� JYHUL� RULLZ� SL]LS� �THRPUN�
[OLT�UV[�[\YU�VY�YVSS��I\[�IL�Ä_LK�
PU�YLSH[PVU�[V�[OL�OVYPaVU���HZ�^LSS�
HZ�RLLWPUN�^OH[�P[�PZ�Z\WWVY[PUN�
SL]LS��^OPJO�PU�V\Y�JHZL�PZ�H�WVK�
JHY�� ;OL� JYHUL� RULLZ� HJ[� HZ� H�
JVUULJ[VY�[V�[OL�UL_[�ZLJ[PVU�\W��
0[�HSZV�ULLKZ�ZTHSS�JVUULJ[VYZ�PU�
[OL� RULLZ�� [OH[� THRL� [OL� ZLJ�
[PVUZ�TV]L�PU�[HUKLT�^P[O�LHJO�
V[OLY� �JHSSLK� [HUKLT� ILHTZ� VU�
[OL�ZRL[JOLZ���3HZ[S �̀�[OL�JYHULZ�
OH]L�O`KYH\SPJ�WPZ[VUZ�[OH[�W\ZO�
[OL� RULLZ� HWHY[�� 6U� [OL� VI�
ZLY]LK�JYHULZ��[OL�[\ILZ�TV]PUN�
[OL�O`KYH\SPJ�Å\PK�[V�[OL�WPZ[VUZ�
^LYL� ZVTL[PTLZ� OPKKLU� PUZPKL�
[OL� SVHK� ILHYPUN� ILHTZ� �� HS�
[OV\NO�VM[LU� [OL�ZTHSSLY�JYHULZ�
OHK�[OL�[\ILZ�VU�[OL�L_[LYPVY�VM�
[OL�ILHTZ�

(SS� KPZ[HUJLZ� VY� SLUN[OZ� VM� [OL�
ILHTZ�ULLK�[V�IL�L_HJ[��HZ�^LSS�
HZ� [OL� WVZP[PVUZ� VM� ^OLYL� L]�
LY`[OPUN� JVUULJ[Z� [VNL[OLY�� HZ�

DEVELOPING THE CRANE 
MECHANISMD
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0THNLZ�MYVT�]PZP[�[V�JYHUL�YLU[HS
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[V�THRL� HSS� ZLJ[PVUZ�RULLZ� Z[H`�
SL]LS��

([�[OL�JYHUL�YLU[HS��[OLYL�^LYL�H�
ML^�[`WLZ�VM�[OLZL�¸JOLYY`�WPJR�
LY¹�JYHULZ��I\[�HSS�VM� [OLT�\ZLK�
H�]HYPH[PVU�VM� [OPZ�ZHTL�TLJOH�
UPZT�

:;9,5.;/
;OL� THQVYP[`� VM� [OL� JYHULZ� VI�
ZLY]LK�OHK�H�:�>�3���:HML�^VYR�
PUN�SVHK��^LPNO[�VM�IL[^LLU�����
[V� ���RN�� ;OL� SHYNLZ[� VULZ� [OH[�
KPKU»[�OH]L�H�SVUN�[VWTVZ[�ZLJ�
[PVU�� HUK� ^LYL� \ZLK� MVY� SPM[PUN�
VIQLJ[Z��HZ�^LSS�HZ�WLYZVUZ��OHK�

H� :�>�3�� VM� \W� [V� ����RN�� 6UL�
Z\YWYPZPUN�YL]LSH[PVU�^HZ�[OH[�[OL�
O`KYH\SPJ�W\TW�ULLKLK�MVY�L]LU�
[OL� SHYNL� JYHULZ� ^HZ� YLSH[P]LS`�
ZTHSS�� (SS� [OL� VIZLY]LK� JYHULZ�
^LYL� KPLZLS� WV^LYLK� I\[� ^L�
^LYL�HZZ\YLK�I`�[OL�WYVMLZZPVUHS�
^VYRPUN�H[� [OL� MHJPSP[`� [OH[�LSLJ�
[YPJ� WV^LYLK� JYHULZ� ^LYL� HSZV�
L_PZ[PUN�

<5+,9:;(5+05.�
;/,�4,*/(50:4
,]LU�HM[LY� [OL�]PZP[� [V� [OL�JYHUL�
YLU[HS�� HUK� ZLLPUN� [OL� TLJOH�
UPZT� PU� HJ[PVU�� [OLYL�^HZ� Z[PSS� H�
SV[�VM�JVUM\ZPVU�[V�OV^�L_HJ[S`�P[�

/`KYH\SPJ�W\TW
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^VYRLK��,]LU�[OV\NO[�[OL�TLJO�
HUPZT� ZLLTLK� ZPTWSL�� [OL� JVU�
M\ZPVU� Z[LTTLK� MYVT� [OL� KPZ�
[HUJLZ� IL[^LLU� JVUULJ[VYZ� VU�
[OL�RULLZ�HUK�ILHTZ��;OL�KPɈLY�
LU[�P[LTZ�HUK�JVUULJ[VYZ�JHU�IL�
ZLLU�VU�[OL�[^V�ZRL[JOLZ�

;V� \UKLYZ[HUK� OV^� L]LY`[OPUN�
^VYRLK� [VNL[OLY�� TVKLSZ� ^LYL�
THKL�� -PYZ[� 0� Z[HY[LK� ^P[O� ZPT�
WSL� WHWLY� HUK� [V`� TVKLSZ�� ;OL�
U\TILY�VM�RULLZ�KVLZU»[�TH[[LY�
HZ�LHJO�RULL�PZ�Z\WWVZLK�[V�IL�
SL]LS�PU�YLSH[PVU�[V�LHJO�V[OLY�ZV�
[OL�MVJ\Z�^HZ�VU�\UKLYZ[HUKPUN�
H�TLJOHUPZT�̂ P[O�VUL�RULL�VUS �̀�
,HYS`�VU��[OL�WSHU�^HZ�HSZV�[V�HJ�
[\HSS`�\ZL�VUS`�VUL�RULL�VU� [OL�
WVK�JHY��I\[�ILJH\ZL�[OL�SLUN[O�
VM� [OL� ^OVSL� JYHUL� ^V\SK� OH]L�
ILLU�ZSPNO[S`�SVUNLY��HZ�P[�^HZ�[OL�
TVZ[� SVNPJHS� ^H`� [V� TV\U[� [OL�
JYHUL�H[�[OL�[VW�VM�[OL�JLU[LY�VM�
THZZ�VM� [OL�WVK�JHY�� [^V�RULLZ�
^LYL� \ZLK� PU� [OL� LUK� �[OPZ� ^HZ�
MV\UK� V\[� ^OLU� Z[HY[PUN� [V� [LZ[�
TVKLS�PU�:VSPK^VYRZ��

4VKLSPUN�^P[O�[OL�SP[[SL�OLSWLYZ

<UKLYZ[HUKPUN�[OL�JYHUL�RULL
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;OL� LHZPLZ[� WHY[� ^HZ�
[V� \UKLYZ[HUK� OV^�
[OL� RULL� PU[LYHJ[LK�
^P[O� [OL� SVHK�ILHYPUN�
ILHTZ� HUK� IHSHUJL�
ILHTZ�HUK�HM[LY�H�ML^�
TVKLSZ� ^OLYL� 0� MV�
J\ZLK�VU� [OH[� HZWLJ[�
VUS �̀� [OH[� M\UJ[PVUHS�
P[`� ^HZ� WYL[[`� T\JO�
\UKLYZ[VVK�� )\[� [OL�
WYVISLTH[PJ� WHY[� ^HZ�
[V� \UKLYZ[HUK� [OL�
[HUKLT� ILHT�� ^OLYL�
P[� ULLKLK� [V� IL� JVU�
ULJ[LK�� HUK� OV^� [OL�
WVZP[PVU� VM� [OL� JVU�
ULJ[PVUZ� YLSH[LK� [V�
OV^� P[�^HZ�Z\WWVZLK�
[V� TV]L�� (M[LY� H� ML^�
TVKLSPUN� [YPLZ� P[� ^HZ�
HWWYV_PTH[LS`� RUV^U�
OV^� L]LY`[OPUN� ULLK�
LK� [V� YLSH[L� [V� LHJO�
V[OLY��;OLU�MVHT�TVK�
LSZ� ^P[O� [^V� RULLZ�
^LYL�THKL�[V�IL�Z\YL�
[OH[� L]LY`[OPUN� IL�
OH]LK�HZ�L_WLJ[LK�

5L_[� Z[LW�^HZ� [V� [LZ[�
[OL�TLJOHUPZT�PU�*(+��
:PTWSL� *(+� TVKLSZ�
�ZLL� ZJYLLU�ZOV[Z� VU�
[OL� UL_[� WHNL�� ^LYL�
I\PS[�HUK�[OL�WVZP[PVUZ�
VM�[OL�JVUULJ[PVUZ�IL�
[^LLU�[OL�THPU�ILHTZ�
HUK�[OL�[HUKLT�ILHT�
^LYL�[LZ[LK�V\[��-PUK�
PUN�[OL�JVYYLJ[�WVZP[PVU�
^OLYL� [V� JVUULJ[� [OPZ��
^HZ�UV[�HZ�Z[YHPNO[�MVY�
^HYK�HZ�PUP[PHSS`�[OV\NO��
;V� ÄUK� [OL� SLUN[O� VM�
[OL� [HUKLT�ILHT�^HZ�
LHZ �̀� HZ� P[� ULLKLK� [V�
HKOLYL� [V� [OL� W`[OHN�
VYLU�[OLVYLT�^OLU�[OL�
JYHUL�^HZ�SH`PUN�KV^U�
ÅH[�� )\[� [OL� L_HJ[� WV�

;LZ[PUN�[^V�RULLZ��^P[O�UV�[HUKLT�ILHT

(S[LYUH[P]L�TLJOHUPZT

;LZ[PUN�VUL�RULL�^P[O�H�[HUKLT�ILHT
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ZP[PVU�^OLYL� [OL� [HUKLT�ILHTZ�
JVUULJ[LK� [V� [OL� V[OLY� ILHTZ�
^LYL�MV\UK�I`�[YPHS�HUK�LYYVY��

;OL� ÄUHS� *(+� TVKLS� ^HZ� [OLU�
KL]PZLK� HUK� KLZPNULK� HZ� [V� Ä[�
[OL�WVK�JHY��IL�HISL�[V�L_[LUK�[V�
V]LY�����TL[LYZ� �OLPNO[�YLX\PYLK�
I`� YLN\SH[PVUZ� MVY� VIQLJ[Z� V]LY�
YVHKZ��HUK�IL�HISL�[V�SH`�HZ�ÅH[�
HZ� WVZZPISL� VU� [VW�� 0U� VYKLY� MVY�
[OL� JYHUL� [V� IL� HZ� ÅH[� HZ� WVZ�
ZPISL�� [OL� RULLZ� ^LYL� MV\UK� [V�
ULLK� [V�IL�VM� H� ZWLJPÄJ�KLZPNU�
^OLYL�[OL�JVUULJ[VYZ�MVY�[OL�IHS�
HUJL�ILHTZ�^HZ� PU� MYVU[� VM� [OL�
JVUULJ[VYZ� MVY� [OL� SVHK�ILHYPUN�
ILHTZ� �VU� [OL� RULLZ��� ;OL� ÄUHS�
JYHUL� *(+�TVKLS� JHU� IL� ZLLU�
OLYL�ILSV^��:LL�WHY[�KPTLUZPVUZ�
PU�(WWLUKP_�-��

4(;,90(3:
)LJH\ZL�VM�[OL�Z[YLUN[O�ULLKLK��
[OL� JYHUL�TLJOHUPZT� PZ� H� Z[LLS�
Z[Y\J[\YL�

;LZ[PUN�RULL�TLJOHUPZT�PU�*(+

-VHT�TVKLS�THKL�JVUJ\YYLU[S`�^P[O�[OL��+�TVKLS

,HYS`�RULL�PKLH�^P[O�JVNZ�PUZ[LHK�VM�[HUKLT�ILHTZ

-PUHS�JYHUL��K�TVKLS
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Load bearing beam

Load bearing beam

Load bearing beam

Hydraulic piston

Knee

Balance beam

Balance beam

Knee

Tandem beam Tandem beam

Balance beam
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;OPZ�ZLJ[PVU�ZOV^Z�ZLSLJ[LK�HZWLJ[Z�VM�[OL�ÄUHS�WYVWVZHS�HUK�OV^�[OL`�HYL�KL]PZLK�
HUK�KL[HPSLK�

+,;(0305.
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0U� VYKLY� [V� W\ZO� MVY^HYK�� KL�
JPZPVUZ� VU� [OL� PU[LYPVY� ]VS\TL�
HYL� THKL�� (Z� [OL� WVK�JHY� PZ�
Z\ZWLUKLK� HUK� IV[O� [OL� MYHTL�
Z[Y\J[\YL�VM�[OL�JHY�P[ZLSM��HZ�^LSS�
HZ� [OL� [YHJR� PUMYHZ[Y\J[\YL� OH]L�
[V� OVSK� JLY[HPU�^LPNO[�� [OL� SV^�
LY�[OL�^LPNO[�VM�[OL�WVK�JHY��[OL�
SLZZ�TH[LYPHS� PZ�ULLKLK� MVY�IV[O�
[OL�MYHTL�HUK�[OL�PUMYHZ[Y\J[\YL��
:V� [V� RLLW� [OL� ^LPNO[� SV �̂� [OL�
ZPaL�VM�[OL�WVK�JHY�OHZ�[V�IL�HZ�
ZTHSS� HZ� WVZZPISL�^P[OV\[� ILPUN�
\U\ZHISL��

;OPZ�OHZ�HU�LɈLJ[�VU�[OL�PU[LYPVY�
]VS\TL�HZ�P[� PZ�PTWLYH[P]L�[OH[�P[�
PZ�UV[�IPNNLY�[OHU�ULLKLK��HZ�[OPZ�
^V\SK�W\ZO�[OL�^LPNO[�\W�

+,-0505.�;/,�
5,,+,+�=63<4,
;OL�VIQLJ[Z� [OH[�KLÄUL� [OL� ]VS�
\TL� HYL� H� ^OLLSJOHPY�� IPJ`JSL�
HUK� H� WHZZLUNLY�� (SS� V[OLY� VI�
QLJ[Z�HYL�ZTHSSLY�HUK�KVU»[�OH]L�
H�KLÄUPUN�LɈLJ[�VU�[OL�]VS\TL�

0[� PZ� KLJPKLK� [OH[� H� [OL� WVK�
JHY�ZOV\SK�IL�HISL� [V�JHYY`�VUL�
^OLLSJOHPY� VY� VUL� IPJ`JSL�� ;OPZ�
OHZ� [OL� LɈLJ[� [OH[� [OL� ^PK[O�
ULLKLK� MVY� [OL� ^OLLSJOHPY� PZ�
SHYNL�LUV\NO� MVY� [^V�ZLH[Z�ZPKL�
I`� ZPKL� [V� IL� \ZLK�� ;OL� SLUN[O�
VM�[OL�IPJ`JSL�OHZ�[OL�LɈLJ[�[OH[�
^OLU�UV�IPJ`JSL�VY�^OLLSJOHPY�PZ�

PU�[OL�WVK�JHY����YV^Z�VM�Z[HUKHYK�
ZLH[Z�JHU�IL�\ZLK��;OPZ�SLHKZ�[V�
ZL]LYHS�KLÄUPUN�HYLH�\ZHNL�JVU�
ÄN\YH[PVUZ��ZLL�PSS\Z[YH[PVU�VU�[OL�
UL_[�WHNL���-VY�HSS�JVUÄN\YH[PVUZ�
[V� ^VYR�� ÅPW�\W� ZLH[Z� ULLK� [V�
IL� \[PSPaLK�� )LJH\ZL� VM� [OL� SV^�
ZWLLK� VM� [OL� WVK�JHY� HUK� [OL�
KPZHWWLHYPUN� YPZR� VM� JVSSPZPVUZ��
ZLH[ILS[� HYL� UV[� ULJLZZHY �̀� HZ�
^LSS�HZ�TLHUZ�[V�OVSK�[OL�IPJ`JSL�
�� ^OLLSJOHPY�� (UV[OLY� JVUZPKLY�
H[PVU�[V�THRL�PZ�[OH[�[OL�^OLLS�
JOHPY�ULLKZ�JLY[HPU�ZWHJL�[V�TH�
UL\]LY��I\[�[OPZ�JHU�IL�HSSL]PH[LK�
I`�[OL�\ZHNL�VM�SHYNL�KVVYZ�

-YVT� JVUZPKLYPUN� [OLZL� JVU�
Z[YHPU[Z�� ^L� NL[� HU� HYLH� VM�
����_����� ^OPJO� PUJS\KLZ� [OL�
\ZHNL�MVY�MVSKPUN�ZLH[Z�HUK�ZTHSS�

I
+,;(0305.

POD-CAR INTERIOR VOLUME - 
1ST ITERATION
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YVVT�VU�LHJO�ZPKL�VM�[OL�^OLLS�
JOHPY�� :LH[� KPTLUZPVUZ� MYVT� HU�
H]LYHNL�I\Z�HYL�\ZLK��-YVT�[OPZ�
^L�JHU�THRL�HZZ\TW[PVUZ�HIV\[�
ZL]LYHS� KPɈLYLU[� HYLH� JVUÄN\YH�
[PVUZ�

(9,(� *65-0.<9(�
;065:
;OL�[OYLL�KLÄUPUN�JVUÄN\YH[PVUZ�
HYL�ZOV^U�VU�[OL�PSS\Z[YH[PVU�OLYL�
ILSV �̂� )V[[VT� JVUÄN\YH[PVU� ����
OHZ�HSS�ZLH[Z�MVSKLK�KV^U��0U�[OPZ�
JVUÄN\YH[PVU� MV\Y� WHZZLUNLYZ�
JHU�IL�ZLH[LK��;OL�UL_[�JVUÄN\�
YH[PVU�����ZOV^Z�[OL�ZWHJL�^OLU�
[OL� WVK�JHY� HJJVTTVKH[LZ� H�

^OLLSJOHPY�� 0U� [OPZ� JVUÄN\YH[PVU�
[^V� V[OLY� WHZZLUNLYZ� ILZPKLZ�
[OL�\ZLY�VM�[OL�^OLLSJOHPY�JHU�IL�
ZLH[LK��;OL� [OPYK�HUK�ÄUHS� JVU�
ÄN\YH[PVU�ZOV^Z�[OL�SH`V\[�^OLU�
H� IPJ`JSL� PZ� HJJVTTVKH[LK�� 0U�
[OPZ�JVUÄN\YH[PVU�VUL�WHZZLUNLY�
JHU� IL� ZLH[LK�� ;OL� TH_PT\T�
KPTLUZPVUZ� VM� H� UVYTHS� IPJ`JSL�
HYL�\ZLK�ZV�PM�[OL�KPTLUZPVUZ�HYL�
ZTHSSLY�� VY� [OL� IPJ`JSL� PZ� THKL�
Z[HUK�KPɈLYLU[S �̀�[OLYL�ZOV\SK�IL�
H�^H`�MVY�H�ZLJVUK�WHZZLUNLY�[V�
IL�ZLH[LK��VY�H�ZLJVUK�IPJ`JSL�[V�
IL�[YHUZWVY[LK�

/,0./;
(Z� [OL� OLPNO[� VM� [OL� WVK�JHY� PZ�

JYP[PJHS� HUK� ULLKZ� [V� IL� HZ� SV^�
HZ� WVZZPISL�� ILJH\ZL� [OL� [HSS�
LY� [OL� WVK�JHY�� [OL� OPNOLY� [OL�
[YHJR�PUMYHZ[Y\J[\YL�ULLKZ�[V�IL��
[OL� PU[LYPVY� OLPNO[� PZ� KLJPKLK� [V�
IL� ZPTPSHY� [V� [OL� PU[LYPVY� OLPNO[�
VM� H� [`WPJHS� TPUP]HU� VY� HYV\UK�
����TT��;OPZ�TLHUZ�[OH[�LU[LY�
PUN�HUK�L_P[PUN�[OL�]LOPJSL��WHZ�
ZLUNLYZ�ULLK�[V�ILUK�[OLPY�IVK�
PLZ�X\P[L�H�IP[�

3VVRPUN� H[� TPUP]HUZ�� [OPZ� ^HZ�
HZZ\TLK�[OH[�ZOV\SK�UV[�WVZL�H�
WYVISLT�HZ�TV]PUN�HYV\UK�PU�[OL�
WVK�JHY�PZ�UV[�L_WLJ[LK�

1

2

3

Bicycle �
Maximum �
dimensions

Folded�
seat

Standard sized�
wheelchair

Unfolded seat
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-VY� [OL� ZLJVUK� P[LYH[PVU� VM� KL�
ÄUPUN�[OL�PU[LYPVY�ZWHJL��H�YV\NO�
MYHTL��TVKLS�̂ HZ�I\PS[�[V�[LZ[�[OL�
PU[LYPVY� ]VS\TL� [OH[�^HZ� [OL� YL�
Z\S[�MYVT�[OL�ÄYZ[�P[LYH[PVU�

-3669�+04,5:065:
;OL� ÅVVY� KPTLUZPVUZ� MYVT� [OL�
�Z[� P[LYH[PVU� �SLUN[O� HUK� ^PK[O��
WYVVMLK�[V�IL�JVTMVY[HISL�^OLU�
ZP[[PUN�� HZ� ^LSS� HZ� [OL� ZPaL� ^HZ�
Q\Z[� YPNO[� MVY� H� IPJ`JSL� HUK� H�
^OLLSJOHPY��MYHTL�^HZ�\ZLK�^P[O�
[OL�TH_PT\T�KPTLUZPVUZ�MVY�[OL�
^OLLSJOHPY� HZ� H� YLHS� ^OLLSJOHPY�
^HZ� \UH]HPSHISL� ^OLU� [LZ[PUN���

5V�JOHUNLZ�̂ OLYL�[OLYLMVYL�ULJ�
LZZHY`� MVY� [OL� ÅVVY� KPTLUZPVUZ�
I\[� [OL� YLZ\S[Z� WYVVMLK� [OH[� [OL�
KPTLUZPVUZ�JV\SK�UV[�IL�ZTHSSLY��
^P[OV\[� OHTWLYPUN� [OL� \ZHIPSP[`�
VM�[OL�ZWHJL��

/,0./;
;OL� OLPNO[�
MYVT� [OL�
ÄYZ[� P[LYH�
[PVU� WYVVMLK�
[V� IL� [V� SV^�
^OLU�[LZ[PUN��
����TT�^HZ�
[VV� \UJVT�

POD-CAR INTERIOR VOLUME - 
2ND ITERATIONI
+,;(0305.

0U[LYPVY�ZWHJL����MYHTL�TVKLS
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MVY[HISL�^OLU�NL[[PUN�PU�HUK�V\[�
VM� [OL� WVK�JHY�� HUK� HSZV� ^OLU�
ZLH[LK�^P[OPU�[OL�WVK�JHY�� P[� MLS[�
[VV� SV �̂� [V� [OL� WVPU[� VM� ILPUN�
JSH\Z[YVWOVIPJ�

)`� [LZ[PUN� KPɈLYLU[� OLPNO[Z�� [OL�
JVUJS\ZPVU�^HZ�[V�\ZL�����TT��
^OPJO�THKL�P[�LHZPLY�[V�LU[LY�HUK�
L_P[� [OL� WVK�JHY�� HZ�^LSS� HZ� [OL�
MLLSPUN�VM�ZP[[PUN� PUZPKL�^P[O�[OH[�
OLPNO[�MLS[�ZH[PZMHJ[VY �̀

,5;9@>(@�
+04,5:065:
;OL�KPTLUZPVUZ�VM� [OL�KVVY^H`�
^LYL�HSZV�[LZ[LK�V\[�HUK�I`�[YPHS�
HUK�LYYVY��[OL�^PK[O�VM�[OL�KVVY�
^H`�^HZ� MV\UK�V\[� [V�IL� ZH[PZ�
MHJ[VY`� H[� ����TT�� ;OPZ� ^PK[O�
^HZ�LUV\NO�[V�Ä[��HUK�THUL\]LY�
IV[O�H�IPJ`JSL�HUK�H�^OLLSJOHPY�
[OYV\NO� [OL� KVVY^H`� ^P[OV\[� H�
OHZZSL�HUK�ZL[�[OLT�\W�PUZPKL�[OL�
WVK�JHY��5V�NYLH[�WYVISLTZ�̂ LYL�
ZLLU� YLNHYKPUN� [OL� ^OLLSJOHPY��
6U� [OL� PTHNLZ� P[� TPNO[� ZLLT�
[OH[�[OLYL�^V\SK�IL�KPɉJ\S[`�Ä[�
[PUN�H�^OLLSJOHPY��I\[�^OH[�MVVSZ�
[OL� L`L� PZ� [OH[� [OL� MYHTL� PZ� HI�
ZVS\[L� TH_PT\T� KPTLUZPVUZ� VM�
H�^OLLSJOHPY�^P[O�H�WLYZVU�PU�P[��
:V�[OL�MYHTL�^PK[O�MVY�L_HTWSL��
KVLZ�UV[�YLWYLZLU[�[OL�^OLLSZ�VM�
[OL�^OLLSJOHPY��I\[�HSZV�OHUKZ�VM�
[OL�WLYZVU��;OL�SLUN[O�PZ�HZ�^LSS�
TH_PT\T�ZPaL�WVZZPISL�

����TT�ÄUHS�OLPNO[

;LZ[PUN�WHZZLUNLY�ZWHJL��-PUHS�OLPNO[�
�YLK�Z[YPUN��PZ�ZOV^U�VU�[OL�SV^LZ[�

PTHNL�

4HUL\]LYPUN�H�^OLLSJOHPY�ZPaLK�MYHTL�PU[V�[OL�WVK�JHY�

4HUL\]LYPUN�H�IPJ`JSL�PU[V�[OL�WVK�JHY�
HUK�[LZ[PUN�ULLKLK�KVVY^H`�^PK[O�

)PJ`JSL�JSLHYHUJL�^OLU�THUL\]LYPUN�H�
IPJ`JSL�[OYV\NO�WVK�JHY�KVVY^H �̀
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42 /V^�[OL�L_[LYPVY�^HZ�I\PS[�HYV\UK�[OL�JHSJ\SH[LK�PU[LYPVY�ZWHJL

-PUHS�PU[LYPVY�KPTLUZPVUZ -YVU[�HUK�ZPKL�]PL^Z�VM�[OL�]VS\TL�PU�JVTWHYPZVU�[V�H�����TT�[HSS�
WLYZVU



;OL�PU[LYPVY�VM�[OL�WVK�JHY�PZ�KL�
ÄULK� I`� [OL� ]VS\TL� JHSJ\SH[LK�
PU�[OL�PU[LYPVY�]VS\TL�ZLJ[PVUZ��0[�
PZ� SHYNL�LUV\NO�MVY���JVSSHWZPISL�
ZLH[Z�� �� PU� LHJO� LUK�� MYVU[� HUK�
IHJR��;OL�ZLH[Z�HYL�JVSSHWZPISL�PU�
VYKLY�[V�Ä[�H�^OLLSJOHPY�VY�IHI`�
JHYYPHNL����ZLH[Z�ULLK�[V�IL�JVS�
SHWZLK��VY�H�IPJ`JSL� �[OYLL�ULLK�
[V�IL�JVSSHWZLK��HS[OV\NO� P[�KL�
WLUKZ�VU�[OL�ZPaL�VM�[OL�IPJ`JSL��

6[OLY�UV[HISL�MLH[\YLZ�VM�[OL�PU�
[LYPVY� HYL� OHUKSLZ� VU� LHJO� ZPKL�
VM� [OL� KVVY�� [V� MHJPSP[H[L� LHZP�
LY� KPZHISLK� HJJLZZ�� [^V� [V\JO�
ZJYLLU� PU[LYMHJLZ� MVY� JOVVZPUN�
KLZ[PUH[PVU�HUK�PU[LYHJ[�^P[O�[OL�
Z`Z[LT��UVU�ZSPW�Y\IILY�ÅVVYPUN��
SPNO[Z� PU� [OL� OLHKSPULY�� HZ� ^LSS�
HZ� MV\Y� **;=� JHTLYHZ�� VUL� PU�
LHJO� JVYULY�� 0U� [OL� MYVU[�� [OLYL�

PZ�H�IHZRL[�MVY�NYVJLYPLZ�VY�V[OLY�
ILSVUNPUNZ�� MVSKPUN� ^VYR[HISLZ�
HYL�HYL�VU�VUL�ZPKL�VM� [OL�WVK�
JHY��)`�[OL�LU[YHUJL��H�JOLJR�PU�
TLJOHUPZT�PZ�SVJH[LK��HZ�^LSS�HZ�
HU� VWLU�JSVZL� KVVY� I\[[VU� HUK�
L_[LUK�YL[YHJ[� KPZHISLK�YHTW�
I\[[VU�� 4HU\HS� SV^LYPUN� HUK�
KVVY�VWLUPUN�OHUKSL� PZ�JSVZL� [V�
[OL�KVVY�VU�[OL�PUZPKL��HZ�^LSS�HZ�
H� U� LTLYNLUJ`� OHTTLY� HUK� HU�
LTLYNLUJ`�YHKPV�

0U[LYPVY� WHULSZ� HYL� ]HJ\\T�
MVYTLK� MYVT� NYH`� HUK� ISHJR�
NYHPULK�():�

/LYL�ILSV^�H�YV\NO�ZRL[JO��ZLJ�
[PVU� ]PL^�� VM� [OL� PU[LYPVY� JHU�IL�
ZLLU�� [OPZ� ^HZ� UV[� KL]LSVWLK�
M\Y[OLY��*VSVYZ�HYL�UV[�YLWYLZLU�
[H[P]L�VM�[OL�ÄUHS�]PZPVU�

INTERIORI
+,;(0305.
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5V� ZWLJPÄJ� KPYLJ[PVU� ^HZ� [HR�
LU� YPNO[� H^H`�^P[O� [OL� HLZ[OL[�
PJ� L_[LYPVY� KLZPNU�� ([� ÄYZ[� [OLYL�
^HZU»[� L]LU� H� KLJPZPVU� PM� [OL�
Z`Z[LT� ^V\SK� IL� LSL]H[LK� VY�
VU�NYV\UK�� )\[� SH[LY�� HM[LY� [OL�
KLJPZPVU�[V�THRL�[OL�Z`Z[LT�LS�
L]H[LK�HUK�Z\ZWLUKLK�^P[O� [OL�
JYHUL�� � P[�^HZ�KLJPKLK�[V�NV�MVY�
H�JHY�TL[HWOVY�HZ�HSTVZ[�HSS�[OL�
J\YYLU[�KLZPNUZ�VM�WVK�JHYZ�[LUK�
[V�IL�ZPTPSHY� ZOHWL�^P[O�UV�HW�
WHYLU[� MYVU[� VY� IHJR� ZLJ[PVU�� 0[�
^HZ�^HU[LK�[V�NP]L�[OL�WVK�JHY�
ZVTL�MHTPSPHYP[`�MVY�[OL�\ZLYZ�HUK�
WLKLZ[YPHUZ��HUK�[OLYLMVYL�[Y`�KV�
NP]L� [OL� WVK�JHY� ZVTL� MLH[\YLZ�
JVTTVUS`� MV\UK� VU� JHYZ�� SPRL�
OLHKSPNO[Z�HUK�[HPS� SPNO[Z�HUK�HU�

VI]PV\Z�MYVU[�ZPKL��;OPZ�KLJPZPVU�
^HZ� HSZV� PUÅ\LUJLK� I`� [OL� MHJ[�
[OH[� [OL�WVK�JHYZ�\ZL�JHY�WHYR�
PUN�ZWHJLZ�HZ�Z[VWZ��ZLL�]PZ\HS�

EXTERIOR DESIGNE
+,;(0305.
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PaH[PVU�PU�WYVK\J[�YLWVY[���(UV[O�
LY�[OPUN�[OH[�^HZ�H[[LTW[LK�^HZ�
[V� NP]L� P[� HU� LPNO[PLZ�UPUL[LLZ�
SVVR� �ZLL� PUZWPYH[PVU� PTHNLZ� VM�
JHYZ���;OL� YLHZVU� MVY� PUZWPYH[PVU�
^HZ�[OH[�0�^HU[LK�[OL�WVK�JHY�[V�
Ä[�[OL�JP[`�VM�9L`RQH]xR��^OPJO�PZ�
PU�THU`�HZWLJ[Z�X\P[L�VSK�MHZO�
PVULK��THPUS`�PM�SVVRPUN�H[�[OL�VSK�
WHY[�VM�[V^U�

;OL� JVSVYZ� ZLSLJ[LK� ^LYL� ISHJR�
HUK�NYLLU��)SHJR�[V�NP]L� P[�H�IP[�
VM�H�TVKLYU� SVVR��HZ�^LSS� HZ� [V�
JHTV\ÅHNL�OV^�[HSS�[OL�WVK�JHY�

PZ��HUK�NYLLU�ILJH\ZL�[OH[�PZ�[OL�
VSK� JVSVY� VM� [OL�W\ISPJ�I\ZLZ� PU�
9L`RQH]xR� �[OL� J\YYLU[� TVKLYU�
JVSVY�PZ�VYHUNL��HUK�0�MV\UK�P[�Ä[�
[PUN�[V�\ZL�[OPZ�JVSVY�ILJH\ZL�VM�
[OL�YL[YV�ZOHWL�[OH[�0�^HZ�[Y`PUN�
[V�HJOPL]L��

;OL� JYHUL� JV]LY�^HZ� Z\WWVZLK�
[V� IL� SPRL� HU� L_[LUZPVU� VM� [OL�
WVK�JHY� ^OLU� [OL� WVK�JHY� ^HZ�
LSL]H[LK� [V� [OL� YHPS�� ;OPZ� SVVRLK�
ÄUL� VU� WHWLY�� I\[� \UMVY[\UH[L�
S`� [OL� JV]LY� ZLLTZ� H� IP[� V\[� VM�
WSHJL�PU�[OL�ÄUHS�KLZPNU�

0[� PZ�^VY[O�UV[PUN�[OH[�[OL�OLHK�
SPNO[Z�̂ LYL�KPYLJ[LK�[V�[OL�ZPKLZ�PU�
SH[LY�P[LYH[PVUZ��ILJH\ZL�UV�ULLK�
PZ�MVY�OLHKSPNO[Z�VU�[OL�WVK�JHY��
ZV� [OL`�ZLY]L�HZ�H�TVVK�Z[H[\Z�
SPNO[�� HZ� ^LSS� HZ� SPNO[PUN� MVY� [OL�
WHZZLUNLYZ�^OLU�VU�[OL�NYV\UK�

/LYL�[OL�KL]LSVWTLU[�VM�[OL�L_�
[LYPVY�JHU�IL�ZLLU��HWWYV_PTH[L�

S`� JOYVUVSVNPJHSS`� VYNHUPaLK��
LUKPUN�^P[O�[OL�ÄUHS��K�TVKLS�
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;OL� WVK�JHY� ^HZ� ÄYZ[� I\PS[� PU�
*(+� MYVT� ZRL[JOLZ�� I\[� ^P[O� H�
[HWLYLK�[VW�[V�HU[PJPWH[L�HKKPUN�
[OL�JV]LY�HM[LY^HYKZ��HZ�^LSS�HZ�
H� J\[� VU� [OL� YVVM� MVY� [OL� JYHUL��
>OLU�[OL�JYHUL�OHK�ILLU�KL]LS�
VWLK��HUK�[OL�RUV^SLKNL�VM�OV^�
T\JO�ZWHJL�P[�^V\SK�[HRL�VU�[VW�
VM� [OL� WVK�JHY�� ZRL[JOLZ� ^LYL�
THKL�HUK�[OLU�H�*(+�TVKLS�

;OL� KLZPYLK� YLZ\S[Z� ^LYL� [OH[� P[�
^V\SK�IL�[PNO[S`�Ä[�[V�[OL�JYHUL��
HUK�Å\ZO�[V�[OL�WVK�JHY��[V�THRL�
P[� SVVR� SPRL� HU� L_[LUZPVU� VM� [OL�
P[��;OPZ�^VYRLK�V\[�VU�[OL�ZPKLZ�
�[OLYL�PZ�Q\Z[�H�ML^�JT�JSLHYHUJL�
VU�LHJO�ZPKL��I\[�[OL�JYHUL�^HZ�
SVUNLY�HUK�^PKLY�[OHU�HU[PJPWH[�
LK��;OLYLMVYL�LZWLJPHSS`�[OL�IHJR�
LUK� KPK� UV[� SVVR� HZ� KLZPYLK�� 0U�
[OL�IHJR��KPTWSLZ� MVY� [OL� JYHUL�
RULL�JHU�IL�ZLLU��HZ�JV]LY�NV[�
HU�\UKLZPYLK�ZOHWL�^OLU�0�[YPLK�
[V� W\[� P[� JVTWSL[LS`� HYV\UK� [OL�
RULL�

9VVT�MVY�[OL�[LJOUVSVN`��TV[VY��
W\TW��IH[[LY �̀�L[J��^HZ�LZ[PTH[�
LK��H[� [OL� [PTL�VM�KL]LSVWTLU[��
HUK� ^HZ� [OLU� Z\WWVZLK� [V� IL�
ÄUHSPaLK� ^OLU� [OL� KPTLUZPVUZ�
VM� [OL� [LJOUVSVN`� ^LYL� IL[[LY�
RUV^U�� <UMVY[\UH[LS`� 0� KPKU»[�
YLHJO� [OH[� WVPU[�� )\[� [OL� ZWHJL�
�WS\Z�HU�HKKLK�ZWHJL�HIV]L�[OL�
JV]LY��PU�HSS�WYVIHIPSP[`�HSSV^Z�MVY�

HSS�[OL�[LJOUVSVN`�ULLKLK��HZ�[OL�
KPTLUZPVUZ� VM� ZPTPSHY� [LJOUVS�
VN`� [OH[�^HZ� IYPLÅ`� YLZLHYJOLK�
HYL� X\P[L� ZTHSS�� HUK� [OL� ]VS�
\TL�ULLKLK�^V\SK�WYVIHIS`�IL�
ZTHSSLY�[OHU�[OL�]VS\TL�[OH[�[OL�
LUK�YLZ\S[Z�VM�[OL�JV]LY�JHU�OVSK��
;OPZ�PZ�VM�JV\YZL�HU�HZZ\TW[PVU�

;OL� PUZPKL� KLZPNU� HUK� HYJOP�
[LJ[\YL� VM� [OL� JV]LY�^LYL� JVT�
WSL[LS`�ZRPWWLK�ILJH\ZL�VM� [PTL�
JVUZ[YHPU[Z�� ;OL� TH[LYPHS� VM� [OL�
JYHUL�JV]LY�PZ�HS\TPU\T�

/LYL�H�JV\WSL�VM�ZRL[JOLZ�VM�[OL�
JV]LY�KL]LSVWTLU[�JHU�IL�ZLLU�
HZ�^LSS�HZ�[OL�ÄUHS�YLZ\S[Z�

CRANE COVER DEVELOPMENTC
+,;(0305.
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;OL� ÄUHS� TH_PT\T� KPTLUZPVUZ�
VM� [OL� WVK�JHY� HUK� JYHUL� HYL�
WPJ[\YLK�ILSV �̂� ;OL�KPTLUZPVUZ�
VM�[OL�WVK�JHY�HYL�KYP]LU�I`�[OL�
PU[LYPVY� ]VS\TL� ULLKLK�� ;OL� KP�
TLUZPVUZ�VM�[OL�JYHUL��[OL�OLPNO[�
^OLU� L_[LUKLK�� HYL� KYP]LU� I`�
HSSV^LK�TPUPT\T� OLPNO[� VM� VI�

Z[Y\J[PVUZ� V]LY� YVHKZ� �IYPKNLZ��
^HSR^H`Z��L[J����;OL�KPTLUZPVUZ�
VM�[OL�JYHUL�JV]LY�HYL�KYP]LU�I`�
[OL� KPTLUZPVUZ� VM� [OL� JYHUL� HZ�
^LSS�HZ�LZ[PTH[LK�KPTLUZPVUZ�VM�
[OL� [LJOUVSVN`� [OH[� HYL� OV\ZLK�
PU�P[�HSVUNZPKL�[OL�JYHUL�

FINAL DIMENSIONSD
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;V�OH]L�ZVTL�PKLH�VM�[OL�^LPNO[�
VM�[OL�^OVSL�JVUZ[Y\J[PVU��THZZ�
LZ[PTH[LZ� ^LYL� [HRLU�� \ZPUN�
:VSPK>VYRZ�� (Z� [OL� KPTLUZPVUZ��
HUK� [OPJRULZZLZ� VM� [OL�KPɈLYLU[�
WHY[Z� HYL� IHZLK� THPUS`� VU� HZ�
Z\TW[PVUZ�� [OPZ� THZZ� LZ[PTH[L�
PZ� � VUS`� H� YV\NO� HZZLZZTLU[� VM�
[OL�WVZZPISL�THZZ�VM�[OL�WVK�JHY�
HUK�JYHUL��(IZVS\[L�^VYZ[�JHZL�
PZ�HZZ\TLK�

(Z�[OLYL�^LYL�WYVISLTZ�ZOLSSPUN�
V\[�[OL�JYHUL�WYVÄSLZ�L_[Y\ZPVUZ�
HZ� ^LSS� HZ� [OL� WVK�JHY� MYHTL��
[OL� THZZ� NP]LU� I`� :VSPK^VYRZ�
HZZ\TLZ� [OL� WHY[Z� HYL� ZVSPK�
[OYV\NO��;OLYLMVYL�[OL�THZZ�NP]�
LU�I`�*(+�^HZ�KP]PKLK�I`����[V�
NP]L�H�TVYL�YLHSPZ[PJ�LZ[PTH[L�

4H[LYPHSZ� VM� [OL� KPɈLYLU[� WHY[Z�
HYL� IHZLK� VU� [OL� TH[LYPHS� ZLJ�
[PVU�

(Z�UV�KLJPZPVU�^HZ�THKL� PM� [OL�
L_[LYPVY� WHULSZ� \ZL� ():� VY� Ä�
ILYNSHZZ�� ÄILYNSHZZ� PZ� \ZLK� PU�
[OL�JHSJ\SH[PVUZ�HZ� P[� OHZ�NYLH[�
LY� THZZ� KLUZP[`� [OHU� ():� HUK�
HZ� [OPZ� PZ�H�^VYZ[�JHZL�ZJLUHYPV�
^LPNO[�LZ[PTH[L��[OH[�ZLLTLK�Ä[�
[PUN��

;OL� JHSJ\SH[PVUZ� NP]L� \Z� HU� LZ�
[PTH[L�VM����RN��MVY�[OL�WVK�JHY�
P[ZLSM��HUK����RN��MVY�[OL�JYHUL�

3HKLU� ^LPNO[� MVY� [OL� WVK�JHY�
�IHZLK� VU� MV\Y� WLYZVUZ� ���RN��
LHJO��PZ�[OLU� ��RN�

;V[HS� \USHKLU� ^LPNO[� �PUJS\KPUN�
JYHUL�� PZ� [OLU� ���RN�� �� SHKLU�
^LPNO[� [OLU� ILJVTLZ� ����RN��
�^VYZ[�JHZL�ZJLUHYPV��

(Z�[OLZL�JHSJ\SH[PVUZ�HYL�IHZLK�
VU� H� SV[� VM� HZZ\TW[PVUZ�� [OL`�

HYL� VUS`� H�
YV\NO� N\PKL�
VM� OV^� T\JO�
[OL� ^OVSL� HZ�
ZLTIS`� ^V\SK�
^LPNO[�� ;OLZL�
LZ[PTH[LZ� JHU�
JOHUNL�H�NYLH[�
KLHS�Q\Z[�I`�PU�
JYLHZPUN� [OPJR�
ULZZLZ� I`�TPS�
SPTL[LYZ�

ESTIMATED POD-CAR & CRANE 
WEIGHTW
+,;(0305.

Part Material Total weight (kg)
Exterior body panels (all parts) Fiberglass 36

Rubber bottom and feet General rubber 17
Interior panels (all parts) ABS 26

Top frame Aluminium Alloy 93
Bottom frame Aluminium Alloy 88

Glass windows Glass 180
Lights, rubber seals, fasteners 

(est.)
Various 10

Technology (est.) 50
Total 500

Part Material Total weight (kg)
Crane (all parts) Alloy Steel 305

Other (est.)� Various 50
355



;OL� [LJOUVSVN`�ULLKLK�^HZ�KP�
]PKLK� PU[V� [^V� WHY[Z"� ^OH[� PZ�
HIZVS\[LS`� ULJLZZHY`� MVY� [OL�
WVK�JHY�[V�KYP]L�HUK�M\UJ[PVU�VU�
[OL�Z`Z[LT��OV\ZLK�PU�[OL�JYHUL�
JV]LY��� HUK� ZLJVUKS �̀� [OL� [LJO�
UVSVN`� ULLKLK� PU� [OL� WVK�JHY�
P[ZLSM�� 0�KPKU»[�NV� PU[V�]LY`�T\JO�
KL[HPS�^P[O�[OL�[LJOUVSVN`�HZ�[OH[�
^HZ�PU�T`�TPUK��V\[�VM�ZJVWL��ZV�
[OPZ�JOHW[LY�PZ�HU�V]LY]PL^�VM�[OL�
WVZZPISL�[LJOUVSVN �̀

=0;(3�:@:;,4�;,*/�
5636.@
;OL� [LJOUVSVN`� ULLKLK� MVY� [OL�
WVK�JHY� [V� KYP]L� HUK� M\UJ[PVU�
JHU�IL�ZLLU�VU�[OL�KPHNYHT�IL�
SV �̂� (SS� THPU� ]P[HS� Z`Z[LTZ� HYL�

OV\ZLK�PU�[OL�JYHUL�JV]LY�

;YHJR�^OLLSZ��Z^P[JOPUN�
TLJOHUPZT
;OL� [YHJR�^OLLSZ� HYL� Y\IILY�
JV]LYLK�� ZPTPSHY� [V� UVYTHS� [PYLZ�
[V� NP]L� KHTWLUPUN�� ;OL� YHPS�
Z^P[JOPUN�TLJOHUPZT� PZ� \Z\HSS`�
VU�[OL�[YHJR�^OLU�P[�JVTLZ�[V�YHPS�
Z`Z[LTZ��I\[�H�Z`Z[LT�^P[O�JVU�
Z[HU[�\ZHNL��H�IL[[LY�PKLH�^HZ�[V�
OH]L� [OL� Z^P[JOPUN� TLJOHUPZT�
VU�IVHYK�[OL�WVK�JHYZ��;OPZ�HSZV�
TLHUZ�[OH[�PM�H�Z^P[JOPUN�TLJO�
HUPZT�^V\SK�ULLK�THPU[LUHUJL��
P[�^V\SK�IL�LHZ`�[V�[HRL�[OL�YLSL�
]HU[�WVK�JHY�PU[V�YLWHPYZ��PU�JVU�
[YHZ[�VM�OH]PUN�H�^OVSL�ZLJ[PVU�VM�
[OL�YHPS�JSVZPUN�KV^U�MVY�YLWHPYZ�

CRANE�
COVER

Track-wheels 
& Switching 
mechanism

RAILRAIL

Data Data

Power Power

Control 
Computer

Hydraulic 
Pump

Electric 
Motor

Backup 
Battery

Hydraulic 
Reservoir
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VITAL SYSTEM TECHNOLOGY
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7PZ[VUZ
-V\Y�O`KYH\SPJ�WPZ[VUZ�KYP]L� [OL�
JYHUL� TLJOHUPZT�� ;OL� U\TILY�
VM�WPZ[VUZ�PZ�H�ZHML[`�WYLJH\[PVU�
HZ�^LSS��HZ�PM�H�WPZ[VU�Z[VWZ�M\UJ�
[PVUPUN��[OL�WVK�JHY�JHU�RLLW�VU�
M\UJ[PVUPUN�HUK�KYP]L�P[�ZLSM�[V�YL�
WHPYZ�

7V^LY��O`KYH\SPJ�Å\PK�HUK�
KH[H�SPUR�JVUULJ[PVUZ
;OL� [YHJR� OHZ� H� I\PS[�PU� WV^LY�
HUK� KH[H� [YHUZMLY� TLJOHUPZT�
[OH[�MLLKZ�[OL�WVK�JHY�^P[O�WV^�
LY� HUK� JVTT\UPJH[LZ� KH[H� [V�
HUK�MYVT�[OL�JLU[YHS�Z`Z[LT�JVU�
[YVS��;OL�JYHUL�[OLU�TVZ[S`�OPKLZ�
[OLZL�^PYLZ� [OH[� NV� [OYV\NO� [OL�
JYHUL�Z[LLS�ILHT�L_[Y\ZPVUZ��;OL�
WPZ[VUZ�HYL�JVUULJ[LK�[V�[OL�O`�
KYH\SPJ�W\TW�PU�[OL�JV]LY�I`�O`�
KYH\SPJ�[\ILZ�[OH[�HYL�TVZ[S`�OPK�
KLU� HZ�^LSS�� ;OLZL� JVUULJ[PVUZ�
HSS�NV�V\[ZPKL�VM�[OL�ILHTZ�V]LY�
[OL�JYHUL�¸RULLZ¹��UV[�]PZ\HSPaLK�
VU�[OL�YLUKLYZ��

*VU[YVS�JVTW\[LY
(� JVTW\[LY� PZ� HSZV� OV\ZLK� PU�
[OL� � JYHUL� OV\ZPUN�� 0[�THUHNLZ�
[OL�JVU[YVS�VM�[OL�WVK�JHY��HUK�HSS�
JVTT\UPJH[PVUZ�^P[O�[OL�JLU[YHS�
Z`Z[LT�JVU[YVS�

/`KYH\SPJ�YLZLY]VPY
;OL�O`KYH\SPJ�Z`Z[LT�\ZLZ�H�YLZ�
LY]VPY� [V� THUHNL� [OL� O`KYH\SPJ�
Å\PK�

,SLJ[YPJ�TV[VY
(U�LSLJ[YPJ�TV[VY� Y\UZ� [OL�WVK�
JHY� �[YHJR^OLLSZ�YHPS�Z^P[JOPUN���
HUK� O`KYH\SPJ� W\TWZ�� (Z� [OL�
<3;YH� WVK�JHYZ� LTWSV`� H� ZTHSS�
�R>�LSLJ[YPJ�TV[VY�^P[O� [OL�H]�
LYHNL�WV^LY�\ZL�VM��R>� �<3;YH�
^LPNOZ�����RN� M\SS`� SHKLU��� P[� PZ�

HZZ\TLK�[OH[�[OPZ�^V\SK�IL�Z\M�
ÄJPLU[��<S[YH�.SVIHS�79;��������

)HJR\W�IH[[LY`
(� IHJR\W� IH[[LY`� PZ� ULLKLK� PM�
WV^LY� MYVT�[OL�NYPK�NVLZ�KV^U�
ZV�[OH[�[OL�WVK�JHY�JHU�THUL\�
]LY�[V�H�ZHML�WVPU[��MVY�L_HTWSL�PM�
P[� PZ�WVZP[PVULK�V]LY�H�YVHK��HUK�
SL[�[OL�WHZZLUNLYZ�V\[�

/`KYH\SPJ�W\TW
(� O`KYVSPJ� W\TW� PZ� ULLKLK� [V�
KYP]L�[OL�WPZ[VUZ�

76+�*(9�
;,*/5636.@
;OL�WVK�JHY� P[ZLSM� OV\ZLZ� U\T�
ILY�VM�[LJOUVSVN`�P[LTZ�

>LPNO[�ZLUZVY
;V� THRL� Z\YL� [OH[� VUS`� \W� [V�
H� JLY[HPU� ^LPNO[� PZ� SVHKLK� VU�
[OL� WVK�JHY�� H�^LPNO[� ZLUZVY� PZ�
ULLKLK�� 0[� PZ� WVZP[PVULK� ^OLYL�
[OL�JYHUL�TLL[Z�[OL�WVKJHY�

*J[]�JHTLYHZ
**;=�JHTLYHZ��MV\Y��VUL�PU�LHJO�



JVYULY�� HYL� \ZLK� [V�TVUP[VY� [OL�
WVK�JHY�� ;OL� ]PKLV� PZ� HYJOP]LK�
MVY� ZLJ\YP[`� YLHZVUZ�� PU� JHZL� VM�
]HUKHSPZT� HUK� MVY� HJ[P]L� HUK�
WHZZP]L�ZLJ\YP[`��WHZZP]L�I`�IL�
PUN� ]PZPISL�� HUK� I`� [OH[� ILPUN� H�
KL[LYYLU[�[V�JYPTPUHSZ�VY�]HUKHS�
PZT��� ;OL� JHTLYHZ� MLH[\YL� ÄZO�
L`L�SLUZLZ�HUK�JV]LY�IV[O�[OL�PU�
[LYPVY�HUK�L_[LYPVY�VM�[OL�WVK�JHY�

:[H[\Z�ZJYLLU���SPNO[
:[H[\Z�ZJYLLU�ZOV^Z��[V�[OL�V\[�
ZPKL��PM�[OL�WVK�JHY�PZ�H]HPSHISL�VY�
UV[��;OYLL�KPɈLYLU[�Z[H[\ZLZ�JHU�
IL�ZOV^U"�����5V[OPUN���5V�SPNO[��
PM�P[�PZ�\UH]HPSHISL�VY�P[�PZ�PU�[YHUZP[��
����¸(]HPSHISL¹���^OP[L�SPNO[��PM�P[�PZ�
H]HPSHISL�� HUK� ¸;HRLU�*6+,¹� ��
HTILY�SPNO[�PM�P[�OHZ�ILLU�VYKLYLK�
�*6+,� ILPUN� H� U\TLYPJHS� JVKL�
[OH[�[OL�WLYZVU�[OH[�VYKLYLK�[OL�
JHY�� NV[� VU� [OLPY� ZTHY[WOVUL�
HWW�^LIZP[L�VY�I`�[OL�H\[VTH[PJ�
WOVUL�Z`Z[LT�

,TLYNLUJ`�I\[[VU���0U[LY�
JVT
-VY�ZLJ\YP[`�HUK�ZHML[`�YLHZVUZ��
[OL� WVK�JHY� OHZ� HU� LTLYNLU�
J`� I\[[VU� HUK� PU[LYJVT� Z`Z[LT�

�^OPJO�JVUULJ[Z�[V����� ����

;HPSSPNO[Z��OLHKSPNO[Z
;OL� WVK�JHY� MLH[\YLZ� IV[O� [HPS�
SPNO[Z� HUK� OLHKSPNO[Z�� ;OL� [HPS�
SPNO[Z�HYL�^OP[L�PUZ[LHK�VM�YLK��HZ�
[V�UV[�JVUM\ZL�YVHK�[YHɉJ�ILSV �̂�
HUK�HYL�VUS`�\ZLK�HZ�HU� PUKPJH�
[VY�VM�^OLYL�H�JHY�PZ�PU�KHYRULZZ��
;OL� OLHKSPNO[Z� M\UJ[PVU� HZ� Z[H�
[\Z� SPNO[Z�HZ�^LSS��I\[�HSZV�HZ� PS�
S\TPUH[PVU�[V�[OL�ZPKLZ�MVY�\ZLYZ�
IVHYKPUN�WHZZLUNLYZ�

;V\JO�ZJYLLUZ
;OLYL�HYL�[^V�[V\JO�ZJYLLU�PU[LY�
MHJLZ�PU�[OL�WVK�JHY�MVY�[OL�WHZ�
ZLUNLYZ�[V�ZLSLJ[�H�KLZ[PUH[PVU�VY�
JOHUNL�H�KLZ[PUH[PVU�LU�YV\[L�

6WLU�KVVY�YHTW�I\[[VUZ
)V[O�[OL�PU[LYPVY�HUK�L_[LYPVY�OHZ�
VWLU� KVVY� �� L_[LUK� YHTW� I\[�
[VUZ�� 6U� [OL� L_[LYPVY� [OL`� HYL�
SVJH[LK�VU� [OL�KVVYZ�I\[� PU� [OL�
PU[LYPVY� [OL`�HYL� SVJH[LK�UL_[� [V�
[OL� LU[Y �̀� ,TLYNLUJ`� SV^LYPUN�
HUK�KVVY�VWLUPUN�SL]LY�PZ�HSZV�PU�
[OL�WVK�JHY�

*OLJR�PU
;OL� PU[LYPVY� MLH[\YLZ� H� JOLJR�PU�
TLJOHUPZT�MVY�H�WH`TLU[�JHYK��
;OPZ� PZ� ZPTPSHY� [V� [OL� ¸IS\L�KV[¹�
Z`Z[LT�PU�+LUTHYR�

+VVY���YHTW�TV[VYZ
)V[O�[OL�KVVYZ�HUK�[OL�YHTW�\ZL�
ZTHSS�LSLJ[YPJ�TV[VYZ�[V�KYP]L�[OL�
TLJOHUPZT�

.YV\UK� JSLHYHUJL� ZLU�
ZVYZ

;OL� \UKLYZPKL� VM� [OL� WVK�JHY�
MLH[\YLZ�H�ZLYPLZ�VM�KPZ[HUJL�ZLU�
ZVYZ� ZPTPSHY� [V� ^OH[� PZ� \ZLK� VU�
JHYZ�� 0M� VIZ[Y\J[PVUZ�HYL� ZLUZLK�
^OLU� [OL� WVK�JHY� PZ� SV^LYPUN��
[OL�WVK�JHY�Z[VWZ�HUK�THRLZ�H�
ZV\UK�[V�HSLY[�HIV\[�[OL�VIZ[Y\J�
[PVU�� 0[� [YPLZ� [V� SV^LY�HNHPU�HM[LY�
HU�PU[LY]HS��(M[LY�H�ML^�[YPLZ�P[�SPM[Z�
[OL�WVK�JHY�HUK�SLH]LZ�

/VYU�:WLHRLY
(� ZWLHRLY� VY� OVYU� PZ� SVJH[LK� PU�
[OL� MYVU[� [OH[� PZ� \ZLK� [V� ZV\UK�
HU�HSHYT�PM�[OL�^LPNO[�PZ�[V�T\JO�
^OLU� IVHYKPUN� �^LPNO[� ZLUZVY���
HUK�PM�[OLYL�HYL�HU`�VIZ[Y\J[PVUZ�

^OLU� SV^LYPUN� �NYV\UK�
JSLHYHUJL�ZLUZVY��

*VTW\[LY
(� ZLJVUK� JVTW\[LY� PZ� SV�
JH[LK� PU� [OL� MYVU[� VM� [OL�
WVK�JHY� HUK� KYP]LZ� [OL�
[V\JO� ZJYLLU� PU[LYMHJLZ�
HUK�V[OLY�LSLJ[YVUPJZ�^P[O�
PU�[OL�WVK�JHY��0[�HSZV�JVT�
T\UPJH[LZ� ^P[O� [OL� JVT�
W\[LY� PU� [OL�*V]LY� ZLJ[PVU�
�:LSLJ[LK�KLZ[PUH[PVU��L[J��

/LH[PUN��(PY�JVU
/LH[PUN� HUK� HPY� JVUKP[PVU�
PUN�\UP[Z�HYL�SVJH[LK�PU�[OL�
MYVU[�VM�[OL�WVK�JHY�
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POD-CAR

Ground 
Distance 
Sensor

Ground 
Distance 
Sensor

Ground 
Distance 
Sensor

Door 
Motor

Door 
Motor

Ramp 
Motor

Ramp 
Motor

CCTV 
(Inside/out)

CCTV 
(Inside/out)

Weight 
Sensor

Status 
Light/Screen

Tail-lights
Headlights

Computer #2

Heating system

Air Conditioning

Touchscreen 
Interface

Touchscreen 
Interface

Check-in 
Mechanism

Open 
Door/Ramp 

Buttons 
External & Internal

Emergency Button 
& Intercom

Horn / Speaker

Emergency 
Manual lowering 

 and door  
openinglevel

Emergency 
glass hammer
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;OL�THPU� TH[LYPHSZ� \ZLK� PU� [OL�
WVK�JHY� HYL� HS\TPU\T� HSSV`� �MVY�
[OL�MYHTL�JOHZZPZ��NSHZZ��MVY�[OL�
^PUKV^Z��� ():� MVY� [OL� PU[LYPVY�
WHULSZ�� Y\IILY� MVY� [OL� IV[[VT��
ÅVVY� HUK� MLL[� HUK� ÄILYNSHZZ� VY�
():�WHULSZ�MVY�[OL�V\[LY�WHULSZ��
;OL� MYHTL� PZ� KP]PKLK� PU[V� H� [VW�
WHY[��^PUKV^�WHY[��HUK�SV^LY�WHY[�
�^OPJO�PZ�JV]LYLK�^P[O�ÄILYNSHZZ�
WHULSZ��

3PNO[ULZZ�^HZ�[OL�THPU�MHJ[VY�PU�
JOVVZPUN� [OLZL� TH[LYPHSZ�� ,HY�
S`� VU� P[� ^HZ� JVUZPKLYLK� [V� \ZL�
7SL_PNSHZ� MVY� [OL� ^PUKV^Z�� I\[�
ILJH\ZL� VM� [OL� MHJ[� [OH[� [OL`�
ZJYH[JO�LHZPS �̀�P[�^HZ�KLJPKLK�[V�
\ZL�NSHZZ��(�ZPTWSPÄLK�L_WSVKLK�
]PL^�VM�[OL�WVK�JHY�JHU�IL�ZLLU�
VU� [OL� UL_[� WHNL� HUK� V\[SPUL�
]PL^Z�VM� [OL� MYHTL�JHU�IL�ZLLU�
PU�(WWLUKP_�+�

;OL� SV^LY� JOHZZPZ� MYHTL� PZ�
ZLHSLK� ^P[O� [OPU� ^LSKLK� HS\TP�
U\T�ZOLL[Z��HZ�PZ�JVTTVU�PU�H\�
[VTVIPSL�JOHZZPZ�PU�ZWHJL�MYHTL�
MHZOPVU��

0[� PZ� HSZV� ^VY[O� UV[PUN� [OH[� [OL�
NSHZZ� ^PUKV^Z� HYL� MYHTL�SLZZ��
\ZPUN�IVUKPUN��NS\LK�PU�WSHJL��

;OL� KVVY� WHULSZ� HYL� JVTWSL[L�
HS\TPU\T� JVUZ[Y\J[PVU� YH[OLY�
[OHU� OH]PUN� ():� VY� ÄILYNSHZZ�

WHULSZ� SPRL� [OL� YLZ[� VM� [OL� WVK�
JHY�

;OL� [OPJRULZZLZ� VM� [OL� WHULSZ��
HUK�NSHZZ�HYL�HSS�LZ[PTH[LK!

� .SHZZ!��TT�

� ,_[LYPVY�WHULSZ!��TT

� 0U[LYPVY�WHULSZ!��TT

;OL� MYHTL� PZ� IHZLK� VU� ^LSKLK�
HS\TPU\T�WYVÄSLZ!

� ;VW�MYHTL�L_[Y\ZPVUZ!���TT�
�[OPJRULZZ�UV[�KL[LYTPULK�

� )V[[VT� MYHTL� L_[Y\ZPVUZ!�
��TT� �[OPJRULZZ� UV[� KL[LY�
TPULK�

(SS� MHZ[LULYZ�� ZJYL^Z�� Y\IILY�
ZLHSZ�� L[J�� HYL� UV[� JVUZPKLYLK��
(SZV�TPZZPUN� MYVT� [OL�L_WSVKLK�
]PL^�PZ�[OL�MYHTL�PUZPKL�[OL�KVVY�

;OPZ�^HZ�UV[�KL[HPSLK�M\Y[OLY�

POD-CAR MAIN MATERIALS & 
EXPLODED VIEWM
+,;(0305.



Upper frame

Interior panel 
Headliner

Interior panels  
Window frames

Interior panels  
Upper panels

Interior panels  
Lower panels

Window glass

Exterior panels 
Upper panels

Exterior panels 
Lower panels

Lower frame

Rubber bottom

Rubber feet

Door exterior panels
Door interior panels

Door window glass
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;OL� PUMYHZ[Y\J[\YL� \ZLZ� H� SVVW�
UL[^VYR� [VWVSVN �̀� HZ� KLZJYPILK�
IYPLÅ`� PU� [OL� WYL�WOHZL�� 0[� OHZ�
[^V� [YHJR� SHULZ�� VUL� [OH[� M\UJ�
[PVUZ�HZ�H�̧ NV¹�YHPS��MVY�[YHɉJ��HUK�
VUL�HZ�H�¸Z[VW¹�YHPS�� 0U�VYKLY�MVY�
[OPZ�[V�M\UJ[PVU��MYLX\LU[�TLYNLZ�
HUK�KP]LYNLZ�ULLK�[V�IL�IL[^LLU�
[OL�[^V�YHPSZ��

0[� PZ� LU]PZPVULK� [OH[� [OL� ¸Z[VW¹�
YHPS� TLYNLZ� JVTWSL[LS`� ^P[O� [OL�
¸NV¹� YHPS� ILMVYL� UL[^VYR� TLYNL�
HUK� KP]LYNL� UL[^VYR� WVPU[Z�
�JYVZZYVHKZ��� HUK� [OLU� KP]LYN�
LZ� HM[LY� [OL� WVPU[�� HZ� V[OLY^PZL�
P[� ^V\SK� IL� PTWVZZPISL� MVY� [OL�
UL[^VYR�TLYNL�KP]LYNL�WVPU[Z�[V�
M\UJ[PVU�

;OL�WVK�JHYZ�HSZV�ULLK� [V�VUS`�
IL�HISL� [V�Z[VW� MVY�H�ZOVY[� [PTL�
VU� [OL� ¸Z[VW¹� YHPS�� [V� UV[� ISVJR�

V[OLY� JHYZ� [OH[� TPNO[� IL� Z[VW�
WPUN�H[�H�ZPTPSHY�ZWV[��HUK�HYL�UV[�
ILOPUK�H�KP]LYNL�[V�[OL�¸NV¹�YHPS��
�� TPU\[LZ� PZ� TLU[PVULK� PU� [OL�
WYVK\J[�YLWVY[��

:^P[JOPUN� PZ� VU�IVHYK�� YH[OLY�
[OHU�VU� [OL� [YHJR� PUMYHZ[Y\J[\YL��
4HU`� [`WLZ� VM� ]LJOPJSL� IHZLK�
[YHJR�Z^P[JOPUN�TLJOHUPZTZ�L_�
PZ[��HUK�HU�L_HTWSL�JHU�IL�ZLLU�
PU�(WWLUKP_�,�

;OPZ�̂ HZ�UV[�KL[HPSLK�M\Y[OLY��;OL�
HJ[\HS� KLZPNU� VM� [OL� PUMYHZ[Y\J�
[\YL� ^HZ� UV[� JVUZPKLYLK� �ZPaLZ��
^PK[OZ��HYYHUNLTLU[�HUK�ZV�VU���
UVY�^OPJO� [`WL� VM� SVVW� UL[^VYR�
[VWVSVN`�PZ�\ZLK��I\[�HU�L_HTWSL�
VM�OV^�P[�JV\SK�SVVR�JHU�IL�ZLLU�
PU�[OL�WYVK\J[�YLWVY[�

RAIL INFRASTRUCTUREI
+,;(0305.

¸:[VW¹�HUK�¸NV�YHPSZ���-YLX\LU[�TLYNLZ�HUK�KP]LYNLZ
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5V[� T\JO� [PTL� JV\SK� IL� ZWLU[�
VU� [OL� Z`Z[LT� JVU[YVS� PU� [OL�
LUK�� I\[� [OLYL� HYL� VɈ�[OL�ZOLSM�
ZVS\[PVUZ� H]HPSHISL� �MVY� L_HTWSL�
-96.�UL[^VYR�HUK�]LOPJSL�JVU�
[YVSZ����^^ �̂MYVN�US���5V�KLJPZPVU�
^HZ�THKL�VU�[OL�THUULY�VM�WV�

ZP[PVUPUN�VM�WVK�JHYZ� �MVY�L_HT�
WSL�.7:���;V�NP]L�HU�PKLH�VM�^OH[�
PZ� L_WLJ[LK� VM� [OL� Z`Z[LT� JVU�
[YVS��ZVTL�VM�[OL�[OPUNZ�[OL�Z`Z�
[LT�OHZ�[V�THUHNL�JHU�IL�ZLLU�
OLYL�ILSV �̂�VYKLY�PZ�YHUKVT�HUK�
PZ�UV[�H�JVTWSL[L�SPZ[��

SYSTEM CONTROLS
+,;(0305.

Route selection / calculation

Manage distance between pod-cars

Pod-car demand control

Pod-car speed management

“go” and “stop” rail selection / track switching

Error and emergency detection

Network merge and diverge points control

Empty pod-car management and route planning

Complete vehicle management and overview

Fare/payment management

System load management

Self-learning demand calculation

Manual demand override
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,]LU�[OV\NO�[OL�Z`Z[LT�\ZLZ�UV�
[`WPJHS�SHYNL�Z[H[PVUZ��̂ OLYL�WLV�
WSL�JHU�IVHYK�HUK�KPZLTIHYR�[OL�
WVK�JHYZ��H�WHY[�VM� [OL�JVUJLW[�
ILJHTL�[OH[�JHY�WHYRPUN�ZWHJLZ�
JV\SK�IL�ZWLJPHSS`�THYRLK�MVY�[OL�
\ZL�VM�WVK�JHYZ�[V�Z[VW�HUK�KL�
ZJLUK�VU[V�

;OPZ� OHZ� [OL� ZPKL�LɈLJ[� [OH[� PM�
WLVWSL�Z[HY[�\ZPUN�[OL�Z`Z[LT�PU�
U\TILYZ�� HUK� Z[VW� \ZPUN� [OLPY�
JHYZ� HUK� L]LU[\HSS`� �OVWLM\SS`��
ZLSS� [OLPY� JHYZ�� TVYL� HUK� TVYL�
JHY�WHYRPUN�ZWHJLZ�^PSS�IL�H]HPS�
HISL� [V�IL�\ZLK�I`� [OL� Z`Z[LT��
)LJH\ZL� VM� [OL� ZTHSS� ZPaL� VM�

[OL� WVK�JHY�� O`WV[OL[PJHSS`� P[�
JV\SK� VUS`� ULLK� VUL� JHY� WHYR�
PUN�ZWHJL��I\[�YLHSPZ[PJHSS`�[^V�PU�
H�YV^�ZOV\SK�IL�\ZLK�MVY�ZHML[`�
JVUJLYUZ�

4VZ[� Z[YLL[Z� PU� 9L`RQH]xR� OH]L�
WHYRPUN�ZWHJLZ�VU�[OL�Z[YLL[Z��PU�
LP[OLY�VM�[^V�JVUÄN\YH[PVUZ��ZLL�
KPHNYHT�VU� [OL�UL_[�WHNL���;OL�
YHPS� P[ZLSM�^V\SK�ULLK�[V�IL�Z[YH�
[LNPJHSS`�W\[�\W� [V�HSSV^�MVY� [OPZ�
TL[OVK�[V�IL�\ZLK�MVY�Z[VWWPUN�

;OPZ��SPRL�V[OLY�[OPUNZ�YLSH[PUN�[V�
[OL�WVK�JHY�Z`Z[LT�^V\SK�ULLK�
H� YLN\SH[PVU� JOHUNL�� HUK� ZVTL�

STOPS / STATIONSS

Two car parking spaces 

+,;(0305.
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RPUK� VM� UL^� [YHɉJ� Z`TIVS�� [V�
L_WYLZZ� [OL� MHJ[� [OH[� H� ZWLJPÄJ�
WHYRPUN� ZWV[� PZ� [HRLU� MVY� WVK�
JHYZ��(U�PKLH�MVY�[OPZ�JV\SK�IL�[V�
\ZL� H� KPHNVUHS� WHPU[LK� WH[[LYU�
VU�[OL�NYV\UK��ZPTPSHY�[V�[OL�OHa�
HYK� WH[[LYU� VM[LU� \ZLK� [V� THYR�
ZWV[Z� [OH[� HYL� \UKLY� JVUZ[Y\J�
[PVU��0UZ[LHK�VM�ISHJR�HUK�`LSSV^�
JVSVYZ��[OL�JVSVYZ�̂ V\SK�IL�ISHJR�
HUK� NYLLU�� )V[O� ILJH\ZL� [OLYL�
PZU»[� HU`[OPUN� \ZPUN� [OPZ� RPUK� VM�
THYRPUNZ� JVUULJ[LK� [V� [YHɉJ�
VY� [YHɉJ� SH^Z� PU� 0JLSHUK�� HUK�

HSZV�ILJH\ZL�VM�[OL�JVSVY�VM�[OL�
JHYZ�� ;OPZ� ^H �̀� WLVWSL� OH]L� HU�
LHZ`�^H`�[V�JVUULJ[�[OL�JVSVYLK�
WHYRPUN� ZWHJLZ� [V� [OL� WVK�JHY�
Z`Z[LT�� ;OL� IYPNO[� NYLLU� JVSVY�
PZ�HSZV�OPNOS`�]PZPISL�HUK�PZ�X\P[L�
]PZPISL� PU� ZUV^� HUK� PJ`� JVUKP�
[PVUZ�� 0M� ]PZPIPSP[`� PZ� H� WYVISLT�
L]LU�^P[O�[OLZL�THYRPUNZ��H�ZPNU�
�PU� [OL� ZHTL� SPULZ� HZ� KPZHISLK�
WHYRPUN�ZPNUZ��JV\SK�IL�\ZLK�HZ�
^LSS�

7HYRPUN� ZWHJLZ� ]HY`� NYLH[S`� PU�
ZPaL�� I\[� VI]PV\ZS`� Ä[� HU� H\[V�
TVIPSL�� ZV� PU� YLSH[PVU� [V� [OL� KP�
TLUZPVUZ�VM�[OL�WVK�JHY��HYV\UK�
�� TL[LYZ� SVUN� HUK� ���� TL[LYZ�
^PKL��[^V�WHYRPUN�ZWHJLZ�^V\SK�
IL�H�NVVK�ZPaL�[V�\ZL�ILJH\ZL�H�
SV[�VM�I\ɈLY�ZHML[`�ZWHJL�^V\SK�
IL�HYV\UK�[OL�JHY���

(Z� JHU� IL� ZLLU� VU� [OL� PSS\Z[YH�
[PVUZ� OLYL� H[� [OL� IV[[VT�� [OL�
THPU�YHPS�^V\SK�[OLU�IL�WHY[PHSS`�

V]LY�[OL�YVHK�P[ZLSM��HUK�[OL�Z[VW�
YHPS� V]LY� [OL�TPKKSL� VM� [OL� � [OL�
WHYRPUN�SHUL�

0U� Z[YLL[Z� ^OLYL� KPHNVUHS� WHYR�
PUN�PZ�\ZLK��[OL�WVK�JHY�WHYRPUN�
[HRLZ� HWWYV_PTH[LS`� �� WHYRPUN�
ZWHJLZ� �0SS\Z[YH[PVUZ� HYL� UV[� PU�
ZJHSL��

>OLYL� UV� WHYRPUN� ZWHJLZ� HYL�
H]HPSHISL��PU�Z[YLL[Z�^P[O�UV�WHYR�
PUN�ZWHJLZ���V[OLY�ZWHJL�OHZ� [V�
IL� YLZLY]LK� MVY� [OL� WVK�JHYZ��
;OPZ� ^V\SK� IL� KLJPKLK� VU� H�
Z[YLL[�[V�Z[YLL[�IHZPZ�

0U� [OL� WYVK\J[� YLWVY[� H� ]PZ\HS�
PaH[PVU�VM�H�WVK�JHY�WHYRLK�PU�P[Z�
YLZLY]LK� WHYRPUN� ZWHJL� JHU� IL�
ZLLU�
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;V� PU[LYHJ[� ^P[O� [OL� Z`Z[LT�� MVY�
L_HTWSL� [V� VYKLY� H� WVK�JHY��
[OLYL� HYL� �� KPɈLYLU[� JOHUULSZ�
[OH[� JHU� IL� \ZLK�� ;OLZL� HYL� H�
^LIZP[L�� ZTHY[WOVUL� HWW�� H\�
[VTH[PJ� WOVUL� VYKLYPUN� Z`Z[LT�
HUK� ZWLJPÄJ� SVJH[PVUZ� ^OLYL� P[�

PZ�WVZZPISL� [V�WYLZZ�H�I\[[VU� [V�
NL[� H� WVK�JHY� [V� HYYP]L� H[� [OH[�
SVJH[PVU� �ZPTPSHY� [V� WYLZZPUN� HU�
LSL]H[VY�I\[[VU��� ;OLZL�KPɈLYLU[�
JOHUULSZ� HYL� KLZJYPILK� VU� [OL�
UL_[�WHNL�

USER INTERFACEI
+,;(0305.
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>,):0;,��
:4(9;7/65,�
(7730*(;065
;OL�^LIZP[L�HUK�ZTHY[WOVUL�HYL�
[OL�THPU�JOHUULSZ�MVY�PU[LYHJ[PUN�
^P[O� [OL� Z`Z[LT��>P[O� IV[O� `V\�
JHU�VYKLY�H�WVK�JHY�[V�H�ZWLJPÄJ�
SVJH[PVU�� LP[OLY� YPNO[� H^H`� VY� H[�
ZWLJPÄJ�[PTL��0U�LP[OLY�JHZL��[OL�
Z`Z[LT�NP]LZ�`V\�HU�VYKLY�U\T�
ILY�JVKL�^OPJO� `V\� JHU� \ZL� [V�
PKLU[PM`� `V\Y� WVK�JHY�� -VY� [OL�
ZTHY[WOVUL� HWW�� [OL� WVZZPIPSP[`�
PZ�MVY�[OL�HWW�[V�YLJVXUPaL�[OL�SV�
JH[PVU�VM�[OL�\ZLY�^P[O�.7:��6[O�
LY� HJ[PVUZ� `V\� JHU� KV� ^P[O� [OL�
^LIZP[L�HUK�HWW�HYL!�:\IZJYPIL�
[V�NL[� H� JHY� H[� ZWLJPÄJ� SVJH[PVU�
H[� ZWLJPÄJ� [PTLZ�� ]PL^� SVHK� VU�
[OL� Z`Z[LT� �LZ[PTH[LK� TPU\[LZ�
\U[PS� HYYP]HS� VM� H� JHY� PU� KPɈLYLU[�
aVULZ��� VYKLY� H� WH`TLU[� JHYK��
HUK� JOHYNL� �[VW�\W�� H� WH`TLU[�
JHYK�� 6[OLY� HJ[PVUZ� ULLK� [V� IL�
H]HPSHISL� HZ� ^LSS�� MVY� L_HTWSL�
YLNPZ[LYPUN�MVY� [OL�Z`Z[LT�PU� [OL�
ÄYZ[� WSHJL�� L[J�� -VY� ZPTWSPJP[`�
ZHRL��[OLZL�HYL�UV[�KLZJYPILK��

/LYL� [V� [OL� ZPKL� PZ� H� ZPTWSPÄLK�
ÅV^� KPHNYHT� MVY� [OL� ^VYRPUNZ�
VM�[OLZL�HJ[PVUZ�VU�[OL�HWW�HUK�
^LIZP[L� HUK� VU� [OL� UL_[� WHNLZ�
[OLYL� HYL� L_HTWSL� ZJYLLU�ZOV[Z�
VM� [OL� HWW�� (SS� LYYVY� TLZZHNL�
MLLKIHJRZ� HYL� VTP[[LK� VU� [OL�
ÅV^�KPHNYHT�MVY�ZPTWSPJP[`�ZHRL�
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PUN�H�WVK�JHY��:LL�KPHNYHT���;OL�
Z`Z[LT� NP]LZ� HU� VYKLY� U\TILY�
^OPJO� JHU� IL� \ZLK� [V� PUKLU[PM`�
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User

MENU 1 �
“Select <1> if you want a pod-car 
now, or select <2> if you want a 
pod-car later.”

MENU 2 (if later) �
“Write month and press #”�
“Write month-day and press #”�
“Write hour and press #”�
“Write minutes and press #”

MENU 3 �
“Press 1 for Zone 1 - 101 
Reykjavík, press 2 for Zone 2 - 
105 Reykjavík, press 3 for Zone 3 
- 107 Reykjavík …..”

MENU 4 �
“You have selected Zone <X>. 
� & �-�-" �6+,-�& -- +�)!�-" �,-+  -�
name and press #. Select the 
second letter of the street name 
and press #”�

MENU 7 �
“Thank you. Your pod-car will 
arrive at street <X>, number <X>, 
at date <X> and time <X>. Your 
order number is <ORDERNUM>. 
Your pod-car will wait for 3 
minutes.

MENU 6 �
“Write your closest street number 
and press #. 

MENU 5 �
“Your street options are as 
follows. 1 X, 2 X, 3 X, …, Select 
your street.�
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^OLYL� [V\YPZ[Z� HYL� L_WLJ[LK� [V�
IL�� [OLYL� ZOV\SK� IL� HU� HJ[\�
HS�I\[[VU� [V�JHSS�H�WVK�JHY��;OPZ�
THRLZ� Z\YL� [OH[� L]LU� [OH[� `V\�
KVU»[� OH]L� HU� PU[LYUL[� HJJLZZ�
VY�H�WOVUL��`V\�JHU�Z[PSS�\ZL�[OL�
Z`Z[LT�

65�)6(9+�;6<*/�
:@:;,4
0U� [OL� WVK�JHY� P[ZLSM�� [^V� [V\JO�
ZJYLLUZ�HYL�SVJH[LK�[OH[�HYL�\ZLK�
[V� ZLSLJ[� KLZ[PUH[PVU�� JOHUNL�
KLZ[PUH[PVU�� ZLL� LZ[PTH[LK� [PTL�
VM�HYYP]HS�VY�Z[VW�[OL�WVK�JHY�HZ�
ZVVU� HZ� WVZZPISL�� ;OPZ� ^HZ� UV[�
PSS\Z[YH[LK�VY�]PZ\HSPaLK�

7(@4,5;�*(9+
7H`TLU[� JHYKZ� JHU� IL� IV\NO[�

PU�ZLSLJ[LK�SVJH[PVUZ��
MVY� L_HTWSL� H[� [OL�
VɉJLZ� VM� :[Y¤[}��
I\Z� Z[VWZ� HUK� NYV�
JLY`� Z[VYLZ�� )V[O�
UVYTHS� JHYKZ� JHU�IL�
IV\NO[� [OH[� JHU� IL�
YLJOHYNLK��HZ�^LSS�HZ�
[LTWVYHY`�JHYKZ� [OH[�
HYL� KPYLJ[LK� H[� [V\Y�
PZ[Z�HUK�V[OLY�[LTWV�
YHY`�\ZLYZ�
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;OL�\ZHNL�VM�[OL�WYVWVZLK�Z`Z�
[LT� JHU� IL� LU]PZPVULK� HZ� UV[�
VUS`� ILPUN� H� W\ISPJ� [YHUZWVY[�
Z`Z[LT�I\[�HSZV�HZ�H�Z`Z[LT�MVY�
KLSP]LYPUN�WYVK\J[Z�HUK�ZLY]PJLZ�

7YP]H[L�*VTWHUPLZ
7YP]H[L� JVTWHUPLZ� JV\SK� OH]L�
[OLPY� V^U� WVK�JHYZ� �LP[OLY� YLU[�
LK�VY� V^ULK�I`� [OL� JVTWHUPLZ�
[OLTZLS]LZ�� [OH[� HYL� [HPSVYLK� [V�
[OLPY� ULLKZ�� ,_HTWSLZ� VM� [OPZ�
JV\SK� IL� YLZ[H\YHU[Z� �MVVK� KL�
SP]LY`��� L_WYLZZ� THPS� ZLY]PJLZ��
]HYPV\Z�[YHUZWVY[H[PVU�HUK�WYVK�
\J[� KLSP]LY`� ZLY]PJLZ� �NYVJLYPLZ��
JSV[OPUN�� M\YUP[\YL��� ;OLZL� WVK�
JHYZ�JV\SK�JHYY`�[OL�IYHUKPUN�VM�
[OL� PUKP]PK\HS� JVTWHUPLZ�� �:LL�
L_HTWSLZ�PU�[OL�WYVK\J[�YLWVY[��

;OL�T\UPJPWHSP[`
;OL� T\UPJPWHSP[`� VM� 9L`RQH]xR�
JV\SK� OH]L� ZLWHYH[L� WVK�JHYZ�
MVY�V[OLY�\ZLZ�[OHU�W\ISPJ�[YHUZ�
WVY[�� ,_HTWSL� VM� [OPZ� JV\SK� IL�
ZWLJPHSPaLK� NHYIHNL� HUK� YLJ`�
JSPUN�JVSSLJ[PVU�WVK�JHYZ�

7VK�JHY�ZPaL
(� WVZZPIPSP[`� JV\SK� IL� [V� OH]L�
SHYNLY�WVK�JHYZ�MVY�\ZLZ�Z\JO�HZ��
[YHUZMLYYPUN�SHYNLY�NVVKZ�

*VTIPUPUN�WVK�JHYZ
(U� PKLH� JV\SK� IL� [V� OH]L� [OL�
WVK�JHYZ� M\UJ[PVU� HZ� [YHPUZ� IL�

[^LLU� [V^UZ�� ;OL`� ^V\SK� [OLU�
H[[HJO�[VNL[OLY�[V�MVYT�H�[YHPU��[V�
YLK\JL�KYHN�HUK�PU�[OPZ�^H`�ZHML�
LULYN`��� \ZL� PUJYLHZLK� ZWLLK��
HUK� M\UJ[PVU� HZ� H� UVYTHS� [YHPU�
�UVU�WYP]H[L�JHYZ���

4HU`� V[OLY� \ZLZ� JV\SK� IL� LU�
]PZPVULK�� HUK� OLYL� 0� OH]L� Q\Z[�
[V\JOLK� [OL�Z\YMHJL�VM� [OL�ZLJ�
VUKHY`� \ZHNLZ� VM� [OPZ� RPUK� VM�
79;�Z`Z[LT�

S SCALING THE SOLUTION
+,;(0305.
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0U�[OPZ�ZLJ[PVU��H�JVUJS\ZPVU�[V�[OL�WYVQLJ[�JHU�IL�MV\UK��HZ�^LSS�HZ�H�KPZJ\ZZPVU�HUK�
YLÅLJ[PVU�VU�IV[O�[OL�WYVJLZZ�HUK�[OL�WYVK\J[��(TVUNZ[�V[OLY��HZWLJ[Z�[OH[�HYL�

TPZZPUN��HZ�^LSS�HZ�ZOV\SK�JV\SK�OH]L�ILLU�KVUL�KPɈLYLU[S`�HYL�KPZJ\ZZLK�

,=(3<(;065
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CONCLUSIONC
,=(3<(;065

1mYUNLYó\Y� ^HZ� KL]LSVWLK� HUK�
KL[HPSLK� K\YPUN� [OPZ� WYVQLJ[�� 0[�
PZ� H� JVUJLW[\HS� WYVWVZHS� MVY� HU�
LSL]H[LK� HUK� Z\ZWLUKLK� 79;�
Z`Z[LT� MVY� 9L`RQH]xR�� 0JLSHUK��
^OPJO� LSPTPUH[LZ� [OL� ULLK� MVY�
SHYNL� Z[H[PVUZ�Z[VWZ� I`� [OL� \ZL�
VM�H�JYHUL�TLJOHUPZT�H[[HJOLK�
[V�[OL�WVK�JHYZ��[OH[�SV^LYZ�HUK�
LSL]H[LZ� [OL� WVK�JHYZ� [V� HUK�
MYVT� [OL� NYV\UK�� >OLYL� WVZZP�
ISL��JHY�WHYRPUN�ZWHJLZ�HYL�\ZLK�
HZ�¸SHUKPUN¹�ZWHJLZ�MVY�[OL�WVK�
JHYZ��^OPJO�TLHUZ�[OH[�[OL�Z`Z�
[LT�JHU�IL�W\[�\W�PU�]PY[\HSS`�HU`�
Z[YLL[��HZ�TVZ[�Z[YLL[Z�OH]L�ZPKL�
WHYRPUN�

>P[O�[OL�WYLZLU[H�
[PVU�VM�1mYUNLYó\Y�
PU� [OL� HJJVT�
WHU`PUN� WYVK�
\J[� YLWVY[��
[OL� WYVISLT�
Z[H[LTLU[� PZ�
JVUZPKLYLK� [V�
IL�M\SÄSSLK�
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0�[OPUR�[OL�THPU�WYVISLT�^P[O�[OL�
WYVJLZZ�VM�KVPUN�[OPZ�WYVQLJ[�̂ HZ�
[OH[� 0� ^HU[LK� [V� KV� [VV� T\JO��
HUK�0�KPKU»[�SPTP[�T`ZLSM�LUV\NO��
;OPZ�TLHU[� [OH[� [OL�^OVSL�WYVQ�
LJ[�ILJHTL�H�IP[�[VV�\UMVJ\ZLK��
^OPJO� JHU� TVZ[S`� IL� ZLLU� PU�
[OL� KL[HPSPUN� WHY[� VM� [OL� YLWVY[��
^OLYL� 0� Q\TW� MYVT�VUL� [OPUN� [V�
[OL�V[OLY��HUK�H�SV[�VM�KL[HPSZ�HYL�
Z\WLYÄJPHS� ILJH\ZL� VM� [OPZ� MHJ[��
;OPZ�^HZ�[OLU�HTWSPÄLK�ILJH\ZL�
VM�[OL�[PTL�WYLZZ\YL�0�OHK�PU�[OL�
LUK�

;OL� JVUM\ZPVU� HIV\[� [OL� MVJ\Z�
^HZ� HSZV� JVUULJ[LK� [V� [OL� MHJ[�
[OH[�0�MLS[�SPRL�0�ULLKLK�[V�L_WSHPU�
L]LY`� KL[HPS� IYVHKS`� ILJH\ZL�
WLVWSL�NLULYHSS`�KVU»[�RUV^�[OPZ�
RPUK�VM�Z`Z[LT�

(UV[OLY� [OPUN� [OH[� ^HZ� KL[YP�
TLU[HS� MVY� [OL�WYVJLZZ�^HZ�[OH[�
0�NV[�Z[\JR�VU�^OH[�0�^HZ�[Y`PUN�
[V�HJOPL]L�� 0�Z[HY[LK�^P[O�H�]LY`�
NLULYHS� PKLH� VM� H� 79;� Z`Z[LT��
^OPJO�0�KPZJV]LYLK�^P[O�[OL�OLSW�
VM�T`�Z\WLY]PZVY�HYV\UK�[OL�[PTL�
VM� [OL� �Z[� TPK[LYT� WYLZLU[H�
[PVU��[OH[�^HZU»[�NVVK�LUV\NO��0�
^HZU»[� WYVWVZPUN� HU`[OPUN� UL �̂�
VY� HKKPUN� HU`� RPUK� VM� ]HS\L� [V�
[OL�79;�Z`Z[LTZ�HUK�KLZPNUZ�HS�
YLHK`� H]HPSHISL�� ;OPZ� YLHSPaH[PVU��
HS[OV\NO� HIZVS\[LS`� ULJLZZHY �̀�
NV[�TL�ZLYPV\ZS`�Z[\JR��(Z�T\JO�

HZ� 0� [YPLK�� 0� JV\SK� UV[� JVTL� \W�
^P[O�H�JVUJLW[�[OH[�^V\SK�^VYR��
0�OHK�HSYLHK`�OHK�[OL�PKLH�VM�OH]�
PUN�H�Z`Z[LT�^OLYL�[OL�WVK�JHYZ�
JV\SK� Z[VW� HU`^OLYL�� I\[� LHYS`�
VU�0�OHK�̂ YP[[LU�[OH[�VɈ�HZ�0�KPKU»[�
OH]L� H� ZVS\[PVU� [V� [OL� WYVISLT�
VM� WLVWSL� LTIHYRPUN� HUK� KPZ�
LTIHYRPUN�[OL�WVK�JHYZ�^P[OV\[�
ZVTL� RPUK� VM� HU� LSL]H[VY�� ;OL�
JYHUL�PKLH�RPUK�VM�HWWLHYLK�V\[�
VM�[OPU�HPY��HZ�JHU�IL�ZLLU�PU�[OL�
JVUJLW[� JOHW[LY�� ;OLU� [OL� [PTL�
SLM[� ^HZU»[� YLHSS`� LUV\NO� [V� ÄU�
PZO� L]LY`[OPUN� 0� OHK�^HU[LK�� ZV�
OLUJL� [OL� WYVQLJ[� ILJHTL� SLZZ�
KL[HPSLK�[OHU�0�^V\SK�OH]L�^HU[�
LK��[OH[�HNHPU��NVLZ�IHJR�[V�[OL�
WYVISLT�VM�TL�^HU[PUN�[V�KV�[VV�
T\JO�HUK�UV[�SPTP[PUN�T`ZLSM��

0[�PZ�]LY`�VI]PV\Z�[V�TL�UV^�[OH[�
KVPUN� H� WYVQLJ[� PU� H� NYV\W� OHZ�
ZVTL�PTWVY[HU[�WVZP[P]L�HZWLJ[Z��
0�^HU[LK�[V�KV�H�WYVQLJ[�I`�T`�
ZLSM�[V�OH]L�H�WYVQLJ[��^OPJO�^HZ�
JVTWSL[LS`� TPUL�� HUK� 0� JV\SK�
[HRL� HSS� KLJPZPVUZ� I`� T`ZLSM��
;OPZ�PZ�ILJH\ZL�KVPUN�[OL�NYV\W�
WYVQLJ[Z�VU�[OL�ÄYZ[�ZLTLZ[LY�HZ�
^LSS�HZ�[OL�ZLJVUK�ZLTLZ[LY"�[OL�
NYV\WZ� [OH[� 0�^HZ�H�WHY[�VM�OHK�
H� SV[�VM�WYVISLTZ��;OLYL�^LYL�H�
SV[�VM�HYN\TLU[Z�HUK�NYV\W�WVS�
P[PJZ�� [OH[� 0� Q\Z[� KPKU»[� ^HU[� [V�
OH]L� OHWWLU� HNHPU� HUK� PUZ[LHK�
0�^HU[LK�[V�IL�HISL�[V� MVJ\Z�VU�

R REFLECTIONS ON THE PROCESS
,=(3<(;065
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KVPUN�H�WYVQLJ[�OV^�0�^HU[LK�[V�
OH]L� P[�� 4HRL� P[� JVTWSL[LS`� T`�
V^U�

5V^�P[�PZ�X\P[L�VI]PV\Z�[V�TL�[OH[�
OH]PUN� H� NYV\W�TH[L� VY� TH[LZ�
TH[[LYZ�PU�THU`�PTWVY[HU[�^H`Z��
-PYZ[�� P[� PZ� PTWVY[HU[� [V� IL� HISL�
[V�KPZJ\ZZ� [OPUNZ�� HZ� [V�UV[�NL[�
Z[\JR�� HZ� PU�T`� JHZL�� )HZPJHSS �̀�
TVYL�WLYZVUZ�PU�H�NYV\W�TLHUZ�
TVYL� PKLHZ�� KPZJ\ZZPVUZ� HUK�
SLZZ�WVZZPIPSP[`�[V�NL[�O\UN�\W�VU�
ZVTL[OPUN��̂ OPJO�TH`IL�KVLZU»[�
YLHSS`�TH[[LY�^OLU�SVVRPUN�H[�[OL�
IPN� WPJ[\YL�� (UV[OLY� [OPUN� PZ� VM�
JV\YZL�[OH[�^OLU�`V\�HYL�HSVUL��
`V\�JHU»[�HJOPL]L�HZ�T\JO��@V\�
JHU»[� KLSLNH[L� ^VYR� [V� V[OLYZ��
(UK�[OH[�YLSH[LZ�[V�T`�WYVQLJ[�VM�
^HU[PUN�[V�KV�[VV�T\JO��0�MV\UK�
V\[�0�Q\Z[�JV\SKU»[�HJOPL]L�L]LY`�
[OPUN�PU�[OL�LUK�[OH[�0�^HU[LK��HSS�
I`�T`ZLSM��

4`�[PTL�THUHNLTLU[�^HZ�HIZV�
S\[LS`� L_JLSSLU[� ILMVYL� [OL� WVPU[�
^OLU� 0� NV[� Z[\JR�� (M[LY� NL[[PUN�
Z[\JR��0�SVZ[�[OL�V]LY]PL^�VM�^OH[�
^HZ� ULLKLK�� HUK� ^OLU� 0� NV[�
TV]PUN�HNHPU�0�Q\Z[�OHK�[V�WYLZZ�
MVY^HYK�HUK�^VYR�HZ�MHZ[�HZ�WVZ�
ZPISL�HZ�[V�ÄUPZO�PU�[PTL��

;OL� KLZPNU� IYPLM� PZ� UV[� ^LSS�
LUV\NO� [OV\NO[� V\[�� *V\SK� IL�
T\JO�IL[[LY�

0� ^HZ� NVPUN� [V� ZRPW� [OL� MVJ\Z�
NYV\W�MYVT�[OL�YLWVY[��I\[�HKKLK�
P[�[V�[OL�YLWVY[�H[�[OL�SHZ[�TPU\[L�
[V� ZOV^� [OH[� 0� KPK� UV[� VUS`� \ZL�
T`�V^U�O\UJOLZ�HIV\[�[OL�MLLS�
PUNZ� HUK� ULLKZ� VM� WV[LU[PHS� \Z�
LYZ�� 0U� YL[YVZWLJ[�� 0� ^V\SK� OH]L�
ULLKLK� [V� KV� H� Z\Y]L �̀� [V� NL[�
IL[[LY�PUW\[�

0U�YL[YVZWLJ[��0�^V\SK�OH]L�ULLK�
LK�[V�W\[�H�Z\TTHY`�HM[LY�LHJO�
JOHW[LY�� [V� [PL� L]LY`[OPUN� IL[�
[LY� [VNL[OLY��)\[� [OH[�HNHPU�^HZ�

ZRPWWLK� ILJH\ZL� VM� [PTL� WYLZ�
Z\YL�

6UL�[OPUN�[OH[�ULLKZ�TLU[PVUPUN�
^HZ�[OH[�P[�PZ�]LY`�KPɉJ\S[�KVPUN�H�
¸O`WV[OL[PJHS¹�JVUJLW[\HS� WYVQ�
LJ[��PU�[OL�ZLUZL�[OH[�UV[�OH]PUN�
H�JSPLU[��/H]PUN�H�JSPLU[�[OH[�JHU�
[LSS� `V\� L_HJ[S`� ^OH[� PZ� ULLKLK�
PZ� LHZPLY� [OHU� OH]PUN� [V� HZZLZ�
[OL� WVZZPISL� ULLK� JVTWSL[LS`�
`V\YZLSM�� ;OPZ� VM� JV\YZL� JHU� IL�
HTLUKLK�^P[O�YLZLHYJO��L[J��I\[�
P[� Q\Z[�THRLZ� [OL� WYVJLZZ�TVYL�
KPɉJ\S[�

6U� [OH[�UV[L��H� SV[�VM�T`�KVJ\�
TLU[H[PVU� NV[� SVZ[� ILJH\ZL� VM�
JVTW\[LY� WYVISLTZ� �[OLYL� PZ� H�
¸[HRL� IHJR\WZ� JVUZ[HU[S`¹� SLZ�
ZVU�PU�[OLYL���:VTL�[OPUNZ�0�OHK�
KVUL� LHYS`� VU� 0� OHK� [V� YLKV� PU�
OHZ[L�� (U� L_HTWSL� VM� [OPZ� ^HZ�
[OL�HUHS`ZPZ�VM�J\YYLU[�79;�Z`Z�
[LTZ�^OPJO�0�OHK�KVUL�LHYS`�VU��
I\[�OHK�[V�YLKV�MYVT�ZJYH[JO�HUK�
VUS`�KV�PU�H�]LY`�IHZPJ�THUULY�

;OL�*(+�^VYR�[VVR�T\JO�TVYL�
[PTL� [OHU� HU[PJPWH[LK�� )LJH\ZL�
0�JOVZL�[V�NV�[OL�YV\[L�VM�KVPUN�
YH[OLY� JVTWSL_� Z\YMHJLZ� HZ� H�
WHY[� VM� [OL� WVK�JHY� KLZPNU�� [OL�
^VYR� ^HZ� T\JO� TVYL� KPɉJ\S[�
[OHU�0�[OV\NO[��:VSPK>VYRZ�PZ�UV[�
[OL�WLYMLJ[�[VVS�MVY�KVPUN�Z\YMHJ�
PUN��HZ�VWWVZLK�[V�^VYRPUN�^P[O�
TVYL�ZPTWSL�ZVSPKZ���I\[�0�OHK�[V�
\ZL� P[�� ILJH\ZL� 9OPUV� �+�� T`�
V[OLY� [VVS� VM� JOVPJL�� KVLZ� UV[�
Z\WWVY[�HZZLTISPLZ�HUK�TV]PUN�
WHY[Z�� ^OPJO� 0� ULLKLK� ILJH\ZL�
VM� [OL� TV]LTLU[� VM� [OL� JYHUL��
=PZ\HSPaH[PVU� VM� [OL� WYVQLJ[� ^HZ�
UV[� ULHYS`� HZ� UPJL� HZ� 0� LU]P�
ZPVULK�� HNHPU� ILJH\ZL� VM� [PTL�
JVUZ[YHPU[Z��

0U� [OL� LUK�� 0� [OPUR� [OL� JVUJLW[�
^HZ� X\P[L� PU[LYLZ[PUN�� I\[� [OL�
^H`� 0� NV[� [V� [OH[� JVUJLW[� ^HZ�
UV[�JVYYLJ[�PU�[OL�ZLUZL�[OH[��IL�

JH\ZL�VM�[OL�[PTL�WYLZZ\YL��0�OHK�
[V�JOVVZL�X\PJRS �̀�PUZ[LHK�VM�L_�
WSVYPUN�TVYL�^OH[�]HS\L� 0�JV\SK�
HKK��OV^�0�JV\SK�PUUV]H[L��VY�L_�
[LUK� [OL� PKLH�VM� H�79;� Z`Z[LT��
0� [OPUR� KVPUN� H� WYVQLJ[� SPRL� [OPZ��
OH]PUN�[OL�WYVQLJ[�TVYL�MVJ\ZLK�
PU� [OL� ILNPUUPUN� PZ� HIZVS\[LS`�
ULJLZZHY �̀

0U�[OL�^OVSL��0�SLHYULK�H�SV[�MYVT�
[OPZ� WYVQLJ[�� L]LU� [OV\NO� ULP�
[OLY� [OL� YLZ\S[Z�UVY� [OL�WYVJLZZ�
^HZ� WLYMLJ[�� ;OL� JYHUL� ^HZ� H�
M\U�JOHSSLUNL��HZ�0�OHK�UV[�KVUL�
ZVTL[OPUN� [OH[� TLJOHUPJHSS`�
JVTWSL_�ILMVYL�
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(Z�ZHPK�PU�[OL�WYVJLZZ�YLÅLJ[PVUZ��
[OL� KL[HPSPUN� ^HZ� X\P[L� Z\WLYÄ�
JPHS�PU�[OL�LUK��(�SV[�VM�X\LZ[PVUZ�
HYL� SLM[� \UHUZ^LYLK� JVUJLYUPUN�
IV[O� [OL�Z`Z[LT�HZ�H�^OVSL��HZ�
^LSS�HZ�[OL�WVK�JHYZ�[OLTZLS]LZ�

-VSSV^PUN� HYL� ZVTL� HZWLJ[Z�
[OH[�0�KPKU»[�THUHNL�[V�JV]LY�VY�
ZOV\SK�OH]L�ILLU�KL[HPSLK�TVYL�
JVTWYLOLUZP]LS`��PU�UV�WHY[PJ\SHY�
VYKLY��HUK�SHYNL�HUK�ZTHSS�PZZ\LZ�
HYL�TP_LK�[VNL[OLY��

+VVYZ�HUK�KPZHISLK�
HJJLZZ
0�KPKU»[�[V\JO�\WVU�OV^�[OL�KVVYZ�
HUK�[OL�KPZHISLK�YHTW�^VYR��;OL�
YHTW�^HZ�[V�TLJOHUPJHSS`�JVTL�
V\[� VM� [OL� ZPKL�IV[[VT�� HUK� [OL�
KVVY�^HZ�Z\WWVZLK�[V�ZSPKL�TL�
JOHUPJHSS`� [V� [OL� ZPKLZ� SPRL� VU�
[YHPUZ�� =PZ\HSPaH[PVU� VM� OV^� [OPZ�
^V\SK� SVVR� PZ� PU� [OL�WYVK\J[� YL�
WVY[��I\[�P[�PZ�WOV[VZOVWWLK�HUK�
MHRLK�� HUK� ^HZU»[� TVKLSSLK� VY�
^VYRLK�V\[�TLJOHUPJHSS �̀

;OL�U\TILY�VM�WVK�
JHYZ�ULLKLK
0� KPKU»[� JV]LY� OV^� THU`� WVK�
JHYZ�^V\SK�IL�ULLKLK�[V�IL�\ZL�
M\S��;OPZ�ZOV\SK�ULLK�ZVTL�JHS�
J\SH[PVUZ�PU�YLSH[PVU�[V�L_WLJ[LK�
\ZHNL�� OV^� L_[LUZP]L� [OL� [YHPU�
UL[^VYR�^V\SK�IL��HUK�ZV�VU�

>OLYL�[OL�WVK�JHYZ�
HYL�Z[VYLK�^OLU�UV[�PU�
\ZL��VY�ILPUN�YLWHPYLK
0�KPKU»[�^VYR�V\[�^OLYL�HUK�OV^�
[OL� WVK�JHYZ� ^V\SK� IL� Z[VYLK�
^OLU�UV[�PU�\ZL��0�[OV\NO[�HIV\[�
P[�� HUK� OHK� HU� PKLH� VM� OV^� P[�
ZOV\SK�IL�� I\[� KPKU»[� OH]L� [PTL�
[V�HKK�P[�[V�[OL�YLWVY[Z��;OL�PKLH�
^HZ�[V�Z[VYL�[OLT�PU�ZVTL�RPUK�
VM� \UKLYNYV\UK� TH[YP_�� ^OLYL�
`V\�JV\SK�Z[HJR�[OLT��VU�YHPSZ��[V�
ZHML�ZWHJL�

0U[LYPVY
0U�VYKLY�[V�NL[�[V�[OL�ÄUPZO�SPUL��0�
KLJPKLK�[V�ZRPW�[OL�PU[LYPVY�JVT�
WSL[LS �̀�-VY�TL�WLYZVUHSS �̀�[OH[�PZ�
RPUK�VM�ZHK��HZ�0�^HU[LK�[V�ZOV^�
OV^�P[�^V\SK�SVVR�HUK�MLLS�VU�[OL�
PUZPKL��HUK�NP]L�[OL�̂ OVSL�[OPUN�H�
IP[�TVYL�VM�H�O\THU�[V\JO��THRL�
P[�TVYL�YLHS�

;OL�JYHUL�TLJOHUPZT
;OL� JYHUL�TLJOHUPZT� PZ� Z\WLY�
ÄJPHSS`� ^VYRLK� V\[�� I\[� ^V\SK�
P[� ^VYR� PU� YLHS� SPML&�>OH[� HIV\[�
^PUK`� JVUKP[PVUZ&�6Y� JVSK� JVU�
KP[PVUZ��PJL��MYVZ[��L[J��&�>V\SK�P[�
IL� [VV�KHUNLYV\Z&� 0� [YPLK�KVPUN�
-,(�VU�[OL�JYHUL��I\[�0�JV\SKU»[�
THRL� P[� ^VYR� MVY� HU� HZZLTIS �̀�
VUS`� ZPUNSL� WHY[Z�� ;OH[� KPK� UV[�
NP]L�TL�HU`�\ZLM\S�YLZ\S[Z�HZ�[OL�
JYHUL� OHZ�^H`� [VV�THU`� WHY[Z��
;OL� [OPJRULZZLZ� MVY� [OL� ILHTZ�

R REFLECTIONS ON THE 
PRODUCT
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\ZLK� OHK� Z[HY[PUN� WVPU[Z� PU� [OL�
[OPJRULZZLZ�\ZLK�I`� [OL�JYHULZ�
0� ZH^� ^OLU� ]PZP[PUN� [OL� JYHUL�
YLU[HS� �I\[�YLK\JLK�ILJH\ZL�[OL�
WVK�JHY� JYHUL� OHZ� KV\ISL�TPY�
YVYLK� JYHUL� TLJOHUPZT� HZ� VW�
WVZLK�[V�[OL�JYHULZ�SVVRLK�H[��

;OL�JYHUL�JV]LY
;OL�JYHUL�JV]LY��HUK�L]LY`[OPUN�
YLSH[PUN� [V� P[� PZ� UV[� ^VYRLK� V\[��
-VY� L_HTWSL� OV^� L]LY`[OPUN�
JVUULJ[Z�VU�[OL�PUZPKL��OV^�L_�
HJ[S`�IPN� P[�^V\SK�ULLK� [V�IL� [V�
PUJS\KL�HSS�[OL�[LJOUVSVN`�ULLK�
LK� �HS[OV\NO� 0� [OPUR� P[»Z� ZHML� [V�
HZZ\TL�0»T�UV[�MHY�VɈ�ZPaL�^PZL�
HZ� HSS� [OL� [LJOUVSVN`�ULLKLK� PU�
[OLYL�^V\SK�UV[�ULLK�[V�IL�SHYNL��
;OL� TV[VY� ULLKLK� PZ� [PU �̀� [OL�
LTLYNLUJ`� IH[[LY`� ^V\SK� HSZV�
ULLK� [V�IL�X\P[L�ZTHSS��;OL�O`�
KYH\SPJZ� 0� ZH^� VU� [OL� JYHULZ� H[�
[OL� YLU[HS� ^LYL� YLHSS`� ZTHSS� ]VS�
\TL� ^PZL�� (NHPU�� [OPZ� ZOV\SK�
OH]L� OHK� ILLU� ^VYRLK� V\[��
I\[� KPKU»[� NL[� JV]LYLK�� (UV[OLY�
[OPUN� [OH[� 0� KPKU»[�^VYR�V\[� �I\[�
[OV\NO[� HIV\[�� ^HZ� OV^� [OL�
^OVSL� TLJOHUPZT� ^V\SK� ^VYR�
^OLU� H[� NYHKL��^OLU� [OL� YHPS� PZ�
UV[� SL]LS��6I]PV\ZS`�[OLYL�^V\SK�
ULLK�[V�IL�ZVTL�RPUK�VM�O`KYH\�
SPJ� TLJOHUPZT� [V� JVTWLUZH[L�
HUK�RLLW�L]LY`[OPUN�SL]LS�[V�[OL�
NYV\UK�

+VVYZ�JHU»[�VWLU�
^OLU�LSL]H[LK
)`� HJJPKLU[� PU� TVKLSPUN�� [OL�
KVVY� LUKLK� \W� WHY[PHSS`� JV]�
LYLK� I`� [OL� JYHUL� JV]LY�� ^OLU�
LSL]H[LK��HUK�^V\SK�UV[�IL�HISL�
[V� VWLU� �HZ� OV^� [OL`� ^LYL� LU�
]PZPVULK�^VYRPUN��^HZ� [OH[� [OL`�
NV� V\[�� HUK� [OLU� [V� [OL� ZPKLZ���
;OPZ� ^V\SK� UV[� IL� HSSV^LK�� HZ�
VI]PV\ZS`�`V\�^V\SK�ULLK�[V�IL�
HISL� [V� VWLU� [OL� WVK�JHY�^OLU�
LSL]H[LK�� MVY� L_HTWSL� MVY� LTLY�
NLUJ`�YLHZVUZ�

:[H[PVUZ
0� [OV\NO[� HIV\[� [OL� WVZZPIPSP�
[`� VM� OH]PUN� YLHS� SHYNL� Z[H[PVUZ�
PU� HKKP[PVU� [V� [OL� JHY�WHYRPUN�
PKLH��^OLYL� P[�TPNO[� IL� ULLKLK�
ILJH\ZL� VM� OPNO�[YHɉJ� WVPU[Z�
Z[VWZ��MVY�L_HTWSL�H[�I\Z�Z[VWZ��
H[� [OL� HPYWVY[�� L[J�� )\[� 0� KPKU»[�
HKK�P[�[V�[OL�WYVQLJ[�PU�[OL�LUK�

/`KYH\SPJ�[\ILZ�HUK�
^PYLZ
;OL�[\ILZ�HUK�^PYLZ�PU�[OL�JYHUL�
HYL�UV[�TVKLSLK�UVY�^VYRLK�VU�
�OV^� SHYNL�HUK�OV^� [OL`�^V\SK�
JVUULJ[�� ^OLYL� [OL`� ^V\SK� IL�
�OPKKLU��L[J��

(]HPSHISL���[HRLU�
SPNO[Z
;OL�H]HPSHISL���[HRLU�Z[H[\Z�SPNO[Z�
TLU[PVULK� PU� [OL�YLWVY[�JHU�UV[�
IL� ZLLU� VU� [OL� ]PZ\HSPaH[PVUZ��
ZPTWS`� ILJH\ZL� PU� T`� OHZ[L�� P[�
NV[�MVYNV[[LU�

/LH[PUN�HUK�HPY�JVU
0U�[OL�MYVU[�VM�[OL�WVK�JHY��[OLYL�
PZ�YLZLY]LK�ZWHJL�MVY�[OL�OLH[PUN�
LSLTLU[� HUK� HPY�JVU�� HZ�^LSS� HZ�
MVY�H�UH]PNH[PVU�JVTW\[LY��;OLZL�
[OPUNZ�� HUK� [OL� L_HJ[� ]VS\TL�
ULLKLK�^LYL�UV[�^VYRLK�VU�

0U[LYMHJL�VM�[OL�WVK�
JHY�ZJYLLU�Z`Z[LT�
0� VUS`� KPK�^VYR� VU� [OL� PU[LYMHJ�
LZ��HUK�ÅV^��MVY�[OL�^LIZP[L�HUK�
HWW��;OL�PU[LYMHJL�VM�[OL�WVK�JHY�
[V\JO� ZJYLLU� Z`Z[LT� HUK� ^OH[�
HJ[PVUZ� `V\� ZOV\SK� L_HJ[S`� IL�
HISL�[V�KV�VU�P[�^LYL�UV[�^VYRLK�
VU�

;OL�WVSLZ�^P[O�
I\[[VUZ��[V�JHSS�H�WVK�
JHY�^P[OV\[�H�WOVUL�
^LIZP[L�
/V^� [OL`� ^V\SK� IL� KLZPNULK�
HUK�ZV�VU�^HZ�UV[�KL]PZLK�

0UZ\SH[PVU
/V^� [OL� WVK�JHYZ� ULLK� [V� IL�
PUZ\SH[LK� ^HZ� UV[� ^VYRLK� V\[�
M\Y[OLY�[OHU�SVVRPUN�H[�JHYZ��*HYZ�
\ZL�H�[OPU�SH`LY�VM�ZVTL�PUZ\SH[PUN�
TH[LYPHS��^VYR�HZ�UVPZL�PUZ\SH[PVU�
HZ�^LSS���0[�ZLLTLK�[V�ZVTL[PTLZ�
IL�ZVTL�RPUK�VM�NSHZZ^VVS��I\[�
ZVTL[PTLZ�^OH[�HWWLHYLK�[V�IL�
MLS[� VY� ZVTL� RPUK� VM� ZVM[� ÄILY�� 0�
KPKU»[�NV�M\Y[OLY�^P[O�[OPZ��ULP[OLY�
YLZLHYJO�UVY�THRPUN� P[�H�WHY[�VM�
[OL�WYVQLJ[�

;OL�YHPS�PUMYHZ[Y\J[\YL
4VZ[�VM�[OPZ�KPKU»[�NL[�[PTL�[V�IL�
L_WSVYLK� �Z[YLUN[O� PU� YLSH[PVU� [V�
[OL�U\TILY�^LPNO[�VM�JHYZ�ULLK�
LK�[V�IL�Z\WWVY[LK�� PUZ[HSSH[PVU��
HJ[\HS�YHPS�^VYRPUNZ��L[J���

)\TWLYZ�VU�[OL�WVK�
JHY�JV]LY
;OLYL�HYL�UV�I\TWLYZ��MYVU[�UVY�
IHJR��VU�[OL�WVK�JHY�JYHUL�JV]�
LY��^OPJO�^V\SK�VI]PV\ZS`�ULLK��
HZ� [OL`� TPNO[� [V\JO� H[� ZVTL�
WVPU[Z� ^OLYL� THU`� HYL� WPJRPUN�
\W�\ZLYZ� PU� [OL�ZHTL�ZWV[��HSZV�
ILJH\ZL� VM� Z[VYHNL� VM� [OL� WVK�
JHY��PM�[OL`�HYL�RLW[�JSVZL�[V�LHJO�
V[OLY��[OL`�^PSS�VI]PV\ZS`�[V\JO�

7V^LY�VM�TV[VY�
ULLKLK
;OL�WV^LY�ULLKLK� MVY� [OL�WVK�
JHY� HUK� JYHUL� [V� M\UJ[PVU� PZ�
TPZZPUN� �OV^� WV^LYM\S� HU� LSLJ�
[YPJ�TV[VY���0�KPK�[OH[�]LY`�Z\WLY�
ÄJPHSS �̀�;OPZ�HWWSPLZ�MVY�[OL�V[OLY�
[LJOUVSVN`�HSZV�

7H`TLU[�Z`Z[LT
0� KPKU»[� MVJ\Z� VU� OV^� [OL� WH`�
TLU[�Z`Z[LT�^V\SK�^VYR��M\Y[OLY�
[OHU� Q\Z[� ZH`PUN� P[� ^V\SK� ^VYR�
ZPTPSHYS`�HZ�[OL�+HUPZO�YLQZLRVY[�

:[YLUN[O�VM�[OL�WVK�
JHY�JOHZZPZ
0�KPKU»[�JV]LY�[OPZ�H[�HSS�
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:\ZWLUZPVU�MVY�[OL�
YHPS�TLJOHUPZT
0�KPKU»[�JV]LY�[OPZ�H[�HSS�

/V^�KVLZ�[OL�Z`Z[LT�
RUV^�[OL�WVZP[PVU�VM�
LHJO�JHY&
0Z� .7:� HJJ\YH[L� VY� UV[&� 7YVI�
HIS`� UV[�� I\[�^OH[�V[OLY�TLHUZ�
^V\SK�[OLU�IL�\ZLK��0�KPKU»[�JV]�
LY�[OPZ�

;V[HS�LULYN`�ULLKLK�
MVY�[OL�^OVSL�Z`Z[LT
0� KPKU»[� JV]LY� [OPZ�� ;OPZ� ^V\SK�
OH]L� [V� IL� JHSJ\SH[LK� MYVT� [OL�
WV^LY� ULLKLK�I`� LHJO�JHY� HUK�
OV^�THU`�JHYZ�^V\SK�IL�PU�\ZL�
H[�LHJO�NP]LU�[PTL�

:[YLZZ�HUHS`ZPZ�MVY�
PUMYHZ[Y\J[\YL
0�KPKU»[�JV]LY�[OPZ�

:WLLK�VM�[OL�WVK�JHYZ
0� KPKU»[� JV]LY� [OPZ� TVYL� [OHU�
TLU[PVUPUN�[OL�H]LYHNL�ZWLLK�VM�
79;�Z`Z[LTZ�

+VLZ�PJL�ZUV^�
HJJ\T\SH[PVU�ULLK�
JVUZPKLYPUN��VU�YHPS�VY�
WVK�JHY�
0�KPKU»[�JV]LY�[OPZ�

;\YU�YHKP\Z�VM�[OL�
Z`Z[LT
0�JVTWSL[LS`�ZRPWWLK�MVJ\ZPUN�VU�
[OPZ��;OL�WVK�JHYZ�^V\SK�OH]L�[V�
MHJPSP[H[L� [\YUPUN�� HZ�^LSS� HZ� [OL�
YHPS�^V\SK�OH]L�[V�IL�ÄN\YLK�V\[�
�OV^�T\JO�[\YU�YHKP\Z�JV\SK�IL�
\ZLK��;OPZ� PZ� [OLU�JVUULJ[LK� [V�
[OL�ZWLLK�VM�[OL�WVK�JHY�Z`Z[LT�
^OPJO�0�KPKU»[�JV]LY�

7LYMVYTHUJL�VM�[OL�
Z`Z[LT���,ɉJPLUJ`
0�KPKU»[�JV]LY�[OL�LɉJPLUJ`��OV^�
THU`� WHZZLUNLYZ� [OL� Z`Z[LT�
^V\SK�JV\SK� JHYY`� �MVY� L_HTWSL�
WLY� OV\Y�� HUK� ^OH[� ^V\SK� IL�

ULLKLK�HJJLW[HISL�PU�YLSH[PVU�[V�
MVYLZLLU�\ZHNL�

>OLYL�[OL�YHPS�ZOV\SK�
IL���ULLK�[V�IL�
PUZ[HSSLK
0�KPK�W\[�HU�L_HTWSL�VM�[OPZ�PU�[OL�
WYVK\J[� YLWVY[� IHZLK� VU� THPU�
YVHKZ���I\Z� SPULZ�HUK�^OLYL�JHY�
[YHɉJ�IV[[SLULJRZ�HYL��I\[�KPKU»[�
JV]LY�[OPZ�PU�HU`�KL[HPS�

,SL]H[LK�[YHJR���
(YN\TLU[Z
0U�YL[YVZWLJ[��0�[OPUR�0�KPKU»[�NP]L�
NVVK� LUV\NO� YLHZVU� ^O`� [OL�
Z`Z[LT�ZOV\SK�\ZL�HU�LSL]H[LK��
Z\ZWLUKLK�YHPS�

:[H[PVUZ�Z[VWZ
0�KPKU»[�JV]LY�[OPZ�PU�NYLH[�LUV\NO�
KL[HPS�VY�L_WSVYL�[OPZ�WHY[�[V�P[Z�M\SS�
L_[LU[Z�� -VY� L_HTWSL�^O`� SHYNL�
Z[H[PVUZ� HYL� H� WYVISLT� �ULLKLK�
IL[[LY�]HSPKH[PVU� MVY� [OPZ��� 0�OH]L�
HU� HYN\TLU[� MVY� [OPZ�� I\[� UV[� H�
Z[YVUN�VUL�

*YHUL�ILHYPUNZ�HUK�
V[OLY�JYHUL�KL[HPSZ
0�KPKU»[�JV]LY�[OL�KL[HPSLK�^VYR�
PUNZ� VM� [OL� JYHUL�� MVY� L_HTWSL�
^OH[�RPUK�VM�ILHYPUNZ�P[�\ZLZ��L[J��
.LULYHSS`� [OL� JYHUL�TLJOHUPZT�
^V\SK�ULLK�[V�IL�TVYL�KL[HPSLK��
)\[�[OH[� PZ�YLSH[LK�[V�[OL�SHJR�VM�
MVJ\Z�L_[LU[Z�VM�[OL�WYVQLJ[��UV[�
RUV^PUN�OV^�MHY�KV^U�0�^HU[LK�
[V�KPN�PU[V�LHJO�KL[HPS�

7PZ[VU�WVZP[PVU
;OL�WPZ[VU�SVJH[PVU�VU�[OL�JYHUL�
^HZ�HZZ\TLK�MYVT�[OL�JYHULZ�H[�
[OL�JYHUL�YLU[HS��:OV\SK�PU�YLHSP[`�
IL�JHSJ\SH[LK�IHZLK�VU�^OLYL�P[�
[OL�WVZP[PVU�^V\SK�IL�TVZ[�SVN�
PJHS�� Z[YLUN[O�� HUK� Z[YLZZ�^PZL��
L[J�

0U[LYPVY�]VS\TL
/V^� [OL� PU[LYPVY� ]VS\TL� ^HZ�
JOVZLU� ^HZ� ]LY`� Z\IQLJ[P]L��

>V\SK�PU�YLHSP[`�ULLK�T\JO�TVYL�
[LZ[PUN�� (SZV�� [LZ[PUN� [OL� OLPNO[�
VM�[OL�WVK�JHY�HM[LY�KLZPNUPUN� P[�
HYV\UK� [OL� PU[LYPVY� ^V\SK� OH]L�
ILLU� ULLKLK� PU� YLHSP[ �̀� HZ� PU�
ZVTL� WHY[Z� VM� [OL� WVK�JHY�� [OL�
]VS\TL�PZ�ZSPNO[S`�SLZZ�[OHU�MV\UK�
V\[�^P[O�[OL�MYHTL�TVKLS��MVY�L_�
HTWSL�[OL�OLHKYVVT�PU�MYVU[�HUK�
IHJR�

;LJOUVSVN`�ULLKLK
;OL� [LJOUVSVN`� ULLK� PZ� [HSRLK�
HIV\[� ]LY`� Z\WLYÄJPHSS �̀� >V\SK�
OH]L� ULLKLK� [V� KL[HPS� [OPZ� HUK�
]HSPKH[L��)\[� [OPZ� PZ� HSZV� YLSH[LK�
[V� [OL� MVJ\Z�� 0�KPKU»[� RUV^�OV^�
MHY�0�ZOV\SK�NV�PU[V�LHJO�KL[HPS�

9\IILY�MLL[�HUK�
IV[[VT
0�KPKU»[�L_WSHPU�[OL�YLHZVU�MVY�[OPZ�
H[� HSS�� HUK� ZVTL� V[OLY� HZWLJ[Z��
0� TLU[PVU� [OLT� PU� [OL� WYVK\J[�
YLWVY[�� I\[� UV[� [OL� YLHZVUPUN��
:VTL[PTLZ�[OL�YLHZVUPUN�^HZU»[�
^VY[O� TLU[PVUPUN� �MVY� L_HTWSL��
[OL� WVK�JHY� VI]PV\ZS`� ULLKZ�
ZVTL� J\ZOPVUZ� [V� ¸SHUK¹� VU��
ZV� Y\IILY� MLL[�^LYL� HU� VI]PV\Z�
JOVPJL�� ;OL� Y\IILY� IV[[VT�^HZ�
ILJH\ZL�ZVTL[PTLZ�[OL�WVK�JHY�
TPNO[�SHUK�VU�HU�\UL]LU�NYV\UK�
^OLYL� [OL� IV[[VT� ^V\SK� [V\JO�
[OL�NYV\UK�

*VUZ[Y\J[PVU�HUK�
HYJOP[LJ[\YL�VM�[OL�
WVK�JHY
=LY`� Z\WLYÄJPHS�� ^V\SK� ULLK�
T\JO� TVYL� H[[LU[PVU�� (SZV� [OL�
PU[LYPVY� JVUZ[Y\J[PVU� PZ� TPZZPUN�
HZ�0�KPKU»[�KV�[OL�PU[LYPVY�

.YLLU�JVSVY�\ZHNL�VU�
WHYRPUN�ZWHJLZ
;OPZ� JV\SK� ULLK� ZVTL� JVUZPK�
LYPUN�HZ�NYLLU�JVSVY�PZ�VM�JV\YZL�
\ZLK�PU�[YHɉJ��NYLLU�[YHɉJ�SPNO[���
ZV� TH`IL� V[OLY� JVSVY� ZOV\SK�
OH]L�ILLU�JVUZPKLYLK�
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.YPK�SVVW�WH[[LYU
0�KPKU»[�JOVVZL�^OPJO�VUL�VM�[OL�
[^V� NYPK� SVVW� WH[[LYUZ� [OL� Z`Z�
[LT�\ZLZ��0�^HZ�NVPUN�[V�THRL�H�
JOVPJL�I\[�PU�[OL�LUK�[OL�[YHJR�PU�
MYHZ[Y\J[\YL�KPKU»[�NL[�PUJS\KLK�PU�
[OL�WYVQLJ[��;̀ WL�)��PSS\Z[YH[PVU��PZ�
ZOV^U�PU�[OL�WYVK\J[�YLWVY[��I\[�
[OH[� [`WL� LTWSV`Z� V]LYOHUNZ��
^OPJO�TLHUZ� [OH[� [OL� WVK�JHYZ�
^V\SK�VI]PV\ZS`�OH]L�[V�Z\WWVY[�
KLZJLUKPUN� HUK� HZJLUKPUN� H[� H�
NYHKL� �ZSHU[LK�� HUK� MYVT� KPɈLY�
LU[�OLPNO[Z��I\[�HZ�HSYLHK`�Z[H[�
LK��[OPZ�^HZU»[�[OV\NO[�V\[�PU�[OL�
LUK�

*LU[YHS�*VU[YVS�
:`Z[LT
0�KPKU»[�JV]LY�[OPZ�T\JO�ILJH\ZL�
0� YHU� V\[� VM� [PTL� HUK� [OLYL� HYL�
Z`Z[LTZ� SPRL� [OPZ� [OH[� `V\� JHU�
I\`�VɈ�[OL�ZOLSM�[OH[�JVU[YVS�L]�
LY`�HZWLJ[�VM�[OL�[YHPU�JHYZ��:V�PU�
H�ZLUZL��P[�^HZU»[�YLHSS`�PU[LYLZ[�
PUN�[V�KL[HPS�

;YHJR�Z^P[JOPUN�
TLJOHUPZT
:VS\[PVUZ� [V� [OPZ�HYL�X\P[L�JVT�
TVU� ZV� 0� KPKU»[� KL[HPS� [OPZ�� 0�
^V\SK�OH]L�^HU[LK�[V�L_WSHPU� P[�
H�IP[�IL[[LY��I\[�PU�[OL�LUK�0�KPKU»[�
OH]L�[PTL�

>LPNO[�LZ[PTH[PVU
;OL� ^LPNO[� LZ[PTH[PVU� PZ� ]LY`�
IHZPJ��(UK�PU�[OL�LUK��P[� PZ�X\P[L�
\ZLSLZZ��HZ�[OL�YLZ\S[Z�VM�[OL�LZ�
[PTH[PVU� ZOV\SK� [OLU� IL� \ZLK�
[V� JHSJ\SH[L� [OL� Z[YLUN[O� VM� PU�
MYHZ[Y\J[\YL� �[YHJRZ� HUK� WVSLZ��
ULLKLK�� IHZLK� VU� [OL� U\TILY�
VM�WVK�JHYZ�VU�[OL�[YHJR�H[�L]LY`�
NP]LU�[PTL��)\[�ILJH\ZL�0�KPKU»[�
JV]LY�[OL�Z[YLUN[O�HUK�KLZPNU�VM�
[OL�PUMYHZ[Y\J[\YL��[OPZ�^HZ�X\P[L�
YLK\U[HU[�

*VUZ[Y\J[PVU�HUK�
TH[LYPHSZ
;OPZ�̂ HZ�[OL�SHZ[�[OPUN�0�Z[Y\NNSLK�

^P[O�ÄUPZOPUN��0[�PZ�]LY`�IHZPJ��I\[�
ZOV^Z� [OL� THPU� TH[LYPHSZ� HUK�
IHZPJ� JVUZ[Y\J[PVU� �L_WSVKLK�
]PL^��VM�[OL�WVK�JHY��;OPZ�ZOV\SK�
OH]L�ILLU�T\JO�TVYL�KL[HPSLK�

.LULYHS

.LULYHSS`� H� SV[� VM� KL[HPSZ� HYL�
TPZZPUN� HIV\[� [OL� ^VYRPUNZ� VM�
[OL� Z`Z[LT�� JYHUL� HUK� WVK�JHY��
)\[� 0� [OPUR� T`� WYVQLJ[� PZ� HU� VR�
V]LY]PL^�VM� [OPZ�RPUK�VM�Z`Z[LT��
(NHPU�JVTPUN�[V�[OL�MHJ[�VM�SHJR�
VM�MVJ\Z��0�KPKU»[�JOVVZL�T`�IH[�
[SLZ�^LSS� LUV\NO��^OH[�L_HJ[S`� 0�
^HU[LK� [V� HJOPL]L�� 0� WYVIHIS`�
ZOV\SK� OH]L� JOVZLU� TVYL� MV�
J\ZLK� HZWLJ[Z� [V� ^VYR� VU� HUK�
SLH]L�V[OLYZ�JVTWSL[LS �̀�)\[�[OPZ�
PZ�OV^�P[�^LU[�PU�[OL�LUK�

�
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0Y]PUN��1HJR�/���� ����-\UKHTLU[HSZ�VM�WLYZVUHS�YHWPK�[YHUZP[���Z[�LK��
3L_PUN[VU��4HZZ�!�3L_PUN[VU�)VVRZ�

(UKLYZVU��,���� ����>OH[�PZ�7LYZVUHS�9HWPK�;YHUZP[&��9L[YPL]LK�MYVT�
O[[W!��MHJ\S[ �̀^HZOPUN[VU�LK\�QIZ�P[YHUZ�79;�)HJRNYV\UK�O[TS��

,+0*;�� �������� ,]HS\H[PVU� HUK� +LTVUZ[YH[PVU� VM� 0UUV]H[P]L� *P[`�
;YHUZWVY[�� 9L[YPL]LK� MYVT� O[[W!��HYJOP]L�JHYKPɈ�NV]�\R�[YHɉJ�PU[LY�
UL[�QVUK\[[VU�LKPJ[�J\YYLU[�*65;,5;�+LS���������-PUHS���
9LWVY[�WKM�

/\ɉUN[VUWVZ[�JVT�� ��������;OL�4VZ[�;V_PJ�*P[PLZ� 0U�(TLYPJH!�([�
SHU[H� ;VWZ� ;OL� 3PZ[�� 9L[YPL]LK� MYVT� O[[W!��^^ �̂O\ɉUN[VUWVZ[�
JVT���� �������[OL�TVZ[�[V_PJ�JP[PLZ�PUFUF�������O[TS�

9L`RQH]xR\YIVYN�� �������� (óHSZRPW\SHN� 9L`RQH]xR\Y� ����������� 9L�
[YPL]LK� MYVT!� O[[W!��YL`RQH]PR�PZ�ZP[LZ�KLMH\S[�ÄSLZ�HKHSZRPW\SHN�
HY���������FH�OS\[PF���������WKM�

/�UU\U� LOM�� �������� :HTN�UN\ZRPW\SHN� x� 9L`RQH]xR�� -`YZ[P� OS\[P��
.YLPUPUN�m�Z[�ó\�VN�Z[LMU\��9L`RQH]xR!�9L`RQH]xR\YIVYN��ZRPW\SHNZ�VN�
I`NNPUNHZ]Pó�

�NL[[OLYL�L\�� �U�K���7LYZVUHS� 9HWPK� ;YHUZP[�� 9L[YPL]LK� MYVT!� O[[W!��
^^ �̂�NL[[OLYL�L\�&WHNLFPK$���

\S[YHNSVIHSWY[�JVT�� �U�K����<S[YH�.SVIHS�79;��9L[YPL]LK� MYVT!�O[[W!��
^^ �̂\S[YHNSVIHSWY[�JVT�OV^�P[�^VYRZ��

]LJ[\ZWY[�JVT���U�K���(IV\[�=LJ[\Z��9L[YPL]LK�MYVT!�O[[W!��^^ �̂]LJ�
[\ZWY[�JVT�,5�HIV\[�]LJ[\Z�

,PUHYZZVU��.\óIQHY[\Y�1�� �������������,UNPULLY�JVUZ\S[HU[��4HUU]P[��
OM��;LSLWOVUL�PU[LY]PL �̂

<S[YH� .SVIHS� 79;�� �������� =LOPJSL� MLH[\YLZ�� 9L[YPL]LK� MYVT!� O[[W!��
^^^�\S[YHNSVIHSWY[�JVT�^W�JVU[LU[�\WSVHKZ���������7+-F=LOP�
JSL�MLH[\YLZ�WKM�

WY[JVUZ\S[PUN�JVT�� �U�K��� 9V\[L� WSHUUPUN�� 9L[YPL]LK� MYVT!� O[[W!��
^^ �̂WY[JVUZ\S[PUN�JVT�YV\[LWSHUUPUN�O[TS�
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-PN�����7V^LSS��)YPHU�4����������)LLJO\YZ[�:[H[PVU�VM�4VYNHU[V^U�
79;�B7OV[VNYHWOD�([!�O[[W!��LU�^PRPWLKPH�VYN�^PRP�-PSL!4VYNHU[V^UF
79;F�F)LLJO\YZ[F:[H[PVU�QWN�B(JJLZZLK� �����D�

-PN�����:R`I\T���������<3;YH�79;��WLYZVUHS�YHWPK�[YHUZP[��7YVK\J�
[PVU�=LOPJSL�
����B7OV[VNYHWOD�([!�O[[W!��LU�^PRPWLKPH�VYN�^PRP�
-PSL!<3;YHF����QWN�B(JJLZZLK� �����D�

-PN�����>OP[L��(SL_�1����������YL`RQH]PR�TPUPH[\YL�B7OV[VNYHWOD�([!�
O[[WZ!��^^ �̂ÅPJRY�JVT�WOV[VZ�HSL_^OP[L�����������B(JJLZZLK�
������D�

-PN�����79;�*65:<3;05.��U�K����<U[P[SLK�B0SS\Z[YH[PVUD�([!�O[[W!��
^^ �̂WY[JVUZ\S[PUN�JVT�PTHNLZ�YV\[L���QWN�B(JJLZZLK�������D�

-PN�����79;�*65:<3;05.��U�K����<U[P[SLK�B0SS\Z[YH[PVUD�([!�O[[W!��
^^ �̂WY[JVUZ\S[PUN�JVT�PTHNLZ�YV\[L���QWN�B(JJLZZLK�������D�

-PN�����[VNL[[OLYL�L\��U�K����<U[P[SLK�B7OV[VNYHWOD�([!�O[[W!��^^�
�̂�NL[[OLYL�L\�&WHNLFPK$���B(JJLZZLK�������D�

-PN�����[VNL[[OLYL�L\��U�K����<U[P[SLK�B7OV[VNYHWOD�([!�O[[W!��^^�
�̂�NL[[OLYL�L\�&WHNLFPK$���B(JJLZZLK�������D�

-PN�����\S[YHNSVIHSWY[�JVT��U�K����<U[P[SLK�B7OV[VNYHWOD�([!�O[[W!��
^^ �̂\S[YHNSVIHSWY[�JVT�&WHNLFPK$���B(JJLZZLK�������D�

-PN�� ��\S[YHNSVIHSWY[�JVT��U�K����<U[P[SLK�B7OV[VNYHWOD�([!�O[[W!��
^^ �̂\S[YHNSVIHSWY[�JVT�&WHNLFPK$���B(JJLZZLK�������D�

-PN������]LJ[\ZWY[�JVT��������<U[P[SLK�B7OV[VNYHWOD�([!O[[W!��^^ �̂
]LJ[\ZWY[�JVT�,5�TLKPH�PTHNLZ��B(JJLZZLK�������D�

-PN������]LJ[\ZWY[�JVT��������<U[P[SLK�B7OV[VNYHWOD�([!�O[[W!��^^ �̂
]LJ[\ZWY[�JVT�,5�TLKPH�PTHNLZ��B(JJLZZLK�������D�

-PN������<URUV^U��U�K���<U[P[SLK�B7OV[VNYHWOD�([!�O[[W!��Z�WL[YV�
SPJPV\Z�JVT������MLH[\YL����THY�JHY�ZHML[`���QWN�B(JJLZZLK�
�������D�

-PN������<URUV^U��U�K���<U[P[SLK�B7OV[VNYHWOD�([!�O[[W!��^^ �̂J\YI�
ZPKLJSHZZPJ�JVT�^W�JVU[LU[�\WSVHKZ�����������������������QWN�
B(JJLZZLK��������D�

-PN������<URUV^U��U�K���<U[P[SLK�B7OV[VNYHWOD�([!�O[[W!��SO��NNWO[�
JVT��.P(UM>\R�Q,�;/+6S:�`�90�(((((((((�(�a:N=�(I)�.V�
Z����7��������17.�B(JJLZZLK��������D�

-PN������<URUV^U��U�K���<U[P[SLK�B7OV[VNYHWOD�([!�O[[W!��^^ �̂
H\[V[YHKLYJSHZZPJZ�JVT�PTHNLZ�H�JTZ�������������QWN�B(JJLZZLK�
�������D�

-PN������VWLUWY[ZWLJZ�ISVNZWV[�JVT���������=LOPJSL�IHZLK�[YHJR�
Z^P[JOPUN��B0SS\Z[YH[PVUD�([!�O[[W!����IW�ISVNZWV[�JVT�F1HH>.F
2 RZJ�:<PR4J^�N*0�(((((((((:R��`;M=U84�5N�Z�����O�
:>0;*/05.�,?73(5(;065�QWN�B(JJLZZLK�� �����D�

(SS�V[OLY�PTHNLZ�HUK�PSS\Z[YH[PVUZ�HYL�[OL�^VYR�VM�[OL�H\[OVY�VM�[OPZ�
YLWVY[�
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A APPENDIX A: FOCUS GROUP

-VJ\Z�NYV\W�^HZ�OLSK�^P[O�WLY�
ZVUZ�^OV�OH]L� \ZLK� [OL�W\ISPJ�
[YHUZWVY[H[PVU� PU� 9L`RQH]xR�� I\[�
KVU»[� VU�H�KHPS`�IHZPZ� �HSS� ILPUN�
JHY� V^ULYZ�� [V� NL[� ZVTL� PUW\[�
MYVT�PUKP]PK\HSZ�^OV�KPKU»[�RUV^�
79;�UVY�̂ OH[�[OL�WYVQLJ[�PZ�HIV\[�
ILMVYLOHUK�

;OYLL� KPZJ\ZZPVU� [VWPJZ� ^LYL�
\ZLK!

� >O`� KVU»[� `V\� \ZL� :[Y¤[}�
TVYL��HUK�^O`�KV�`V\�[OPUR�
ZV�ML^�WLVWSL�\ZL�:[Y¤[}&

� >OH[�^V\SK�ULLK�[V�JOHUNL�
MVY�`V\�[V�[HRL�[OL�I\Z�TVYL&

� >V\SK�`V\�\ZL�W\ISPJ� [YHUZ�
WVY[� [OH[� PZ� H]HPSHISL� H[� [OL�
[PTL�^OLU�`V\�ULLK�P[��HUK�P[�
^HZ�H�WYP]H[L�I\Z�JHY&�(UK�P[�
^V\SK�UV[�Z[VW�VU�[OL�^H`�[V�
`V\Y�KLZ[PUH[PVU&

9,:<3;:
>O`�KVU»[�`V\�\ZL�:[Y¤[}�
TVYL��HUK�^O`�KV�`V\�
[OPUR�ZV�ML^�WLVWSL�KV&�
0ULɉJPLU[�^OLU�P[�JVTLZ�[V�
[PTL��[HRLZ�^H`�[VV�SVUN�[V�NV�
HU`^OLYL�^P[O�I\ZLZ�
)VYPUN�^HP[PUN�MVY�I\ZLZ�

6U� H� WVZP[P]L� UV[L�� ILJH\ZL� P[�
[HRLZ� ZV� SVUN�� `V\� JHU� ZVTL�
[PTLZ�NL[�ZVTL�^VYR�KVUL�

>OLU�0�^HZ�\ZPUN�Z[Y¤[}��P[�[VVR�
����OV\YZ�[V�[HRL�T`�KH\NO[LY�[V�
ZJOVVS�HUK�JVTL�IHJR�OVTL��)`�
JHY��[OPZ�^V\SK�[HRL����TPU\[LZ�

,]LY`^OLYL� `V\� NV� [HRLZ� [VV�
T\JO�[PTL��:VTL[PTLZ�P[�TLHUZ�
`V\�^V\SK�YH[OLY�[HRL�H�[H_P�L]LU�
[OV\NO�P[�^V\SK�JVZ[�T\JO�TVYL�

0U� THU`� PUZ[HUJLZ� `V\� OH]L� [V�
JOHUNL� I\ZLZ�� ^OPJO� PZ� HUUV`�
PUN�ILJH\ZL�P[�[HRLZ�[PTL��ZVTL�
[PTLZ�`V\�OH]L�[V�^HP[�MVY�H�SVUN�
[PTL�MVY�[OL�UL_[�I\Z�HUK�ZVTL�
[PTLZ�[OL�^LH[OLY�PZ�[LYYPISL��

0U� ZVTL� PUZ[HUJLZ�� 0� OHK� [V�
JOHUNL� I\Z� �� [PTLZ�� ,_[YLTL�
L_HTWSL��I\[� [OH[� PZ�^OH[�ZVTL�
WLVWSL�ULLK�[V�KV�PM�[OL`�SP]L�MHY�
HUK�ULLK�[V�[HRL�[OL�I\Z�

:LH[Z� HYL� \UJVTMVY[HISL�� UV[�
ZWHJL�[V�L_[LUK�`V\Y�SLNZ��

4`�THPU� WYVISLT� PZ� OV^�T\JO�
[PTL� P[� [HRLZ��HUK�^OLU�`V\�HYL�
IV[O� PU� ZJOVVS� HUK� ^VYR� ^OPJO�
HYL� SVJH[LK� MHY� H^H`� MYVT� LHJO�
V[OLY�� P[� NL[Z� [LKPV\Z�� L]LU� PT�
WVZZPISL�

(UUV`PUN� [V� ZP[� ILZPKLZ� Z[YHUN�
LYZ� VY� HNHPUZ[� [OLT�� )HZPJHSS`�
SHJR�VM�WYP]HJ �̀

)\Z�ZOLS[LYZ�HYL�UV[�NVVK��PU�MHJ[�

(77,5+0?
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\Z\HSS`� [LYYPISL�� ;OLYL� PZ� H� NHW�
H[�NYV\UK� SL]LS�ZV�[OL�^PUK�HUK�
ZUV^�JHU�HJJLZZ�[OLT��;OL�VSK�
[`WL�VM�ZOLS[LYZ�̂ HZ�T\JO�IL[[LY�

0U� ZVTL� JHZLZ� H[� I\Z� Z[VWZ��
[OLYL�PZU»[�L]LU�H�ZOLS[LY��>OPJO�
PZ�[LYYPISL�^OLU�`V\�TPZZ�[OL�I\Z�
HUK� OH]L� [V� ^HP[� PU� [OL� ^PUK`�
^LH[OLY� MVY� ������ TPU\[LZ� MVY�
[OL�UL_[�VUL�

:VTL[PTLZ�VU�ZVTL�I\Z�SPULZ�VU�
WLHR�[YHɉJ�[PTLZ�P[�JHU�NL[�]LY`�
[PNO[�� [VV� T\JO� WLVWSL�� 6M[LU�
`V\� ULLK� [V� Z[HUK� HUK� ZVTL�
[PTLZ�JVTWSL[LS`�\W�HNHPUZ[�V[O�
LY�WLVWSL�

7LVWSL� [HRL� [OL�I\Z� Q\Z[� PM� [OL`�
HIZVS\[LS`�OH]L�[V��-VY�L_HTWSL�
PM�[OL`�KVU»[�OH]L�H�JHY�^OPJO�PZ�
YHYL�PU�0JLSHUK�

:VTL[PTLZ� P[� PZ� VR� [V� [HRL� [OL�
I\Z��I\[�VUS`�PM�`V\�KVU»[�OH]L�[V�
JOHUNL�I\Z�H[�HSS�

7LVWSL�VUS`�[HRL�[OL�I\Z� PM� [OL`�
JHU»[� HɈVYK� H� JHY� VY� [OL� JHY� PZ�
IYVRLU�

;OL�JHY�PZ�HS^H`Z�IL[[LY�ILJH\ZL�
`V\�KVU»[�OH]L�[V�^HP[�MVY�P[�PU�H�
ZOLS[LY�MVY����TPU\[LZ��(SZV�PM�̀ V\�
HYL�NVPUN�H�ZOVY[�YV\[L�[OLU�[OL�
[YPW�PZ�UV[�NVPUN�[V�[HRL�`V\�MVY�
L]LY�SPRL�P[�^V\SK�^P[O�[OL�I\Z�

0�^V\SK�[HRL�[OL�I\Z�TVYL�VM[LU�
PM�[OL�YV\[LZ�^OLYL�SVNPJHS�HUK�P[�
KPKU»[� [HRL�ZV� PUJYLKPIS`� SVUN� [V�
NV�HU`^OLYL�

0[� ^HZ� TVYL� LJVUVTPJHS� PU� T`�
JHZL�[V�OH]L�H�JHY�[OHU�\ZL�[OL�
I\Z�ILJH\ZL�0�OHK�IV[O�̂ VYR�HUK�
ZJOVVS� [V� NV� [V�� HUK� [OL� YV\[LZ�
^OLYL�UV[�MH]VYHISL�MVY�TL�

(UUV`PUN�[V�IL�KLWLUKLU[�VU�H�
[PTL�ZJOLK\SL�HUK�UV[�ILPUN�HISL�
[V� Q\Z[� NV� ZVTL^OLYL� ^P[OV\[�

^HP[PUN�VY�JOHUNPUN�I\ZLZ�

>OH[�^V\SK�ULLK�[V�
JOHUNL�MVY�`V\�[V�[HRL�
[OL�I\Z�TVYL&
;OL� I\Z� ZOLS[LYZ�� [OL`� HYL� UV^�
[LYYPISL�� )\[� [OH[� PZ� H� YLZ\S[� VM�
OH]PUN� [V�^HP[� MVY� [OL� I\Z�� (UK�
PM�`V\�TPZZ�[OL�I\Z�`V\�OH]L�[V�
Z[H`� [OLYL� MVY� ��� TPU\[LZ�� 0M� P[�
^HZ����TPU\[LZ��[OLU�P[�^V\SKU»[�
TH[[LY�HZ�T\JO�

:VTL[PTLZ� OH]L� [V� ^HSR� X\P[L�
H� KPZ[HUJL� [V� `V\Y� I\Z� ZOLS[LY��
^OPJO� PZ� HUUV`PUN�� )\Z� ZOLS[LY�
WVZP[PVU�WSHUUPUN�TPNO[�IL�IL[[LY

0M�`V\�^LYL�MHZ[�IL[^LLU�WSHJLZ��
`V\�KPKU»[�ULLK�[V�^HP[�HUK�`V\�
JV\SK�Q\Z[�Q\TW�VU�[OL�I\Z�YPNO[�
H^H �̀�[OLU�P[�^V\SK�IL�KPɈLYLU[�

0M�`V\�HYL�S\JR`�HIV\[�I\Z�Z[VWZ��
PM� P[� PZ� UV[� MHY� `V\� OH]L� [V�^HSR�
HUK� P[�JVTLZ�YPNO[�H^H �̀� [OLU� P[�
^V\SK�IL�VR�

0M�`V\�KPKU»[�OH]L�[V�JOHUNL�I\Z�
LZ��ZVTL[PTLZ�THU`�[PTLZ�[V�NL[�
[V�ZVTL�WSHJLZ�

6U� :\UKH`Z�� [OL� I\ZLZ� KV� UV[�
Z[HY[�NVPUN�\U[PS�HSTVZ[�H[�UVVU��
[OH[� HSZV� OHZ� H� NYLH[� LɈLJ[� VU�
T`�\ZHNL��:VTL[PTLZ�0�ULLK�[V�
NV�ZVTL^OLYL�LHYS`�VU�:\UKH`Z�
I\[� 0� JHU»[� ILJH\ZL� [OLYL� PZ� UV�
I\Z�

0[»Z�UV[�HSSV^LK�[V�[HRL�KVNZ�VU�
I\ZLZ��:V�0�JHU»[�[HRL�T`�KVN�VU�
[OL�I\Z�

)L[[LY� WH`TLU[� Z`Z[LT�� OLYL�
^L� OH]L� [OLZL� YPKPJ\SV\Z� WHWLY�
[PJRL[Z� �HS[OV\NO� `V\� JHU� HSZV�
WH`�^P[O�JVPUZ��I\[�H�W\UJOJHYK�
^V\SK�IL�T\JO�IL[[LY�

:VTL[OPUN� [OH[� ^V\SK� OLSW� TL�
YLTLTILY�[V�[HRL�¸JVU[PU\L�[PJR�
L[�� �H� [PJRL[� `V\� OH]L� [V� [HRL� PM�

`V\�JOHUNL�I\ZLZ���@V\�OH]L�[V�
YLTLTILY� [V� NL[� VUL� MYVT� [OL�
KYP]LY�H[�[OL�Z[HY[�VM�[OL�ÄYZ[�[YPW��
HUK� PM� `V\� MVYNL[� P[� `V\� OH]L� [V�
WH`� H� ZLJVUK� MHYL� VU� [OL� UL_[�
I\Z�

;OL�I\Z�^LIZP[L� PZ� UV[� NVVK�� PM�
`V\�ULLK�[V�VYNHUPaL�H�[YPW�ZVTL�
^OLYL��LZWLJPHSS`�MVY�WLVWSL�[OH[�
KVU»[�RUV^�[OL�YV\[L�Z`Z[LT�HS�
YLHK �̀

0[�OHZ�[V�THRL�TL�MLLS�H�IP[�SLZZ�
SPRL�0»T�VU�H�JH[[SL�^HNVU��,]LY`�
[OPUN�PZ�ZV�YH^�HUK�HUUV`PUN�

0U[LYPVYZ� HYL� YH^� HUK� \NS`� HUK�
UV[�JVTMVY[HISL�

0[� ^V\SK� IL� NYLH[� PM� `V\� JV\SK�
Q\TW� V\[� HUK� [OL� I\Z� PZ� [OLYL�
YPNO[� H^H �̀� (UK� HSZV� ^OLU� `V\�
HYL� SH[L�� [OH[� `V\� KVU»[� OH]L� [V�
^HP[�H�^OVSL�OHSM�HU�OV\Y�MVY�[OL�
UL_[�I\Z�

;OL�I\ZLZ�KVU»[�THRL�P[�LHZ`�[V�
[HRL�Z[\Ɉ�^P[O�`V\�� MVY�L_HTWSL�
NYVJLY`�IHNZ�� 0[� PZ�X\P[L�KPɉJ\S[�
[V�[HRL�H�ML^�NYVJLY`�IHNZ�^P[O�
`V\�

(SZV�H�WYVISLT�PZ�[OH[�^OLU�[OL�
I\Z� PZ� M\SS� K\YPUN� WLHR� OV\YZ�� P[�
JHU�IL�PTWVZZPISL�[V�[HRL�H�IPRL�
^P[O�`V\��@V\�JHU�VUS`�[HRL�IHI`�
JHYYPHNL�VY�H�IPRL�^P[O�`V\�^OLU�
[OL�I\Z�PZ�UV[�M\SS�

7;9�L_WSHPULK�[V�[OL�
NYV\W�HUK�[OL`�HZRLK�PM�
[OL`�^V\SK�\ZL�Z\JO�H�
Z`Z[LT�
@LZ�0�HT�X\P[L�Z\YL�0�^V\SK�

@LZ�[OH[�^V\SK�HSZV�THRL�P[�LHZP�
LY�[YH]LSPUN�^P[O�T`�KVN��(UK�T`�
IPJ`JSL��6Y�NYVJLY`�IHNZ�

0�^V\SKU»[�OH]L�[V�^HP[�H[�H�I\Z�
Z[VW�PU�[OL�^PUK�HUK�JVSK�
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;V� VWLU� \W� HUK� L_WSVYL� PM� HU`�
PZZ\LZ� JV\SK� IL� IYV\NO[� [V� [OL�
Z\YMHJL�� H� KP]LYNLU[� IYHPUZ[VYT�
PZ�KVUL�^P[O�[OL�OLSW�VM�[OL�3V[\Z�
)SVZZVT�;LJOUPX\L�

(Z� [OL� THPU� MVJ\Z� VM� [OPZ� WYVQ�
LJ[�PZ�[OL�7VK�*HY�P[ZLSM��VUS`�[OL�
IV_LZ� ¸<ZLYZ¹�� ¸,_[LYPVY¹� HUK�
¸0U[LYPVY¹�PZ�L_WSHPULK�ILSV �̂

;/6<./;:�
6<;*64,
<ZLYZ
*OPSK�ZHML
(YL�ZVTL�JVUZPKLYH[PVUZ�ULLKLK�
MVY�[OL�Z`Z[LT�[V�IL�JOPSK�ZHML&�
+V�JOPSKYLU�ULLK�KPɈLYLU[�ZLH[�
PUN&

+PZHISLK��,SKLYS`�(JJLZZ
>OH[� HYL� [OL� JVUZPKLYH[PVUZ�
ULLKLK� MVY� [OL�KPZHISLK�HUK�LS�
KLYS`&�:VTL�TLJOHUPZT�[V�OLSW�
[OLT� NL[� VU� HUK� VɈ� [OL� WVK�
JHYZ&� >OH[� HYL� [OL� KPɈLYLU[�
OLSW� [VVSZ� [OH[� [OL`�TPNO[� ULLK�
[V�IYPUN�VU�[OL�WVK�JHY&�>OLLS�
JOHPYZ&�>HSRLY&

+PZ[HUJL�;PTL�[V�UL_[�Z[H[PVU
/V^� MHY� KVLZ� H� \ZLY� ULLK� [V�
^HSR� [V�NL[� [V� [OL�UL_[� Z[H[PVU&�
/V^� SVUN�KVLZ� P[� [HRL�HUK�OV^�
KVLZ�P[�JVTWHYL�[V�J\YYLU[�W\ISPJ�
[YHUZWVY[&

(ISL� [V� JOHUNL� JV\YZL� ^OLU�
LU�YV\[L
/V^� KVLZ� [OL� \ZLY� JOHUNL�
JV\YZL�^OLU�HSYLHK`�LU�YV\[L&

5\TILY�VM�WHZZLUNLYZ&
/V^� THU`� WHZZLUNLYZ� ZOV\SK�
LHJO�7VK�*HY�[HRL&

:HML[`���:LH[ILS[Z
(YL�ZLH[ILS[Z�ULLKLK&�(U`�V[OLY�
ZHML[`�JVUZPKLYH[PVUZ&

>OH[�RPUK�VM�ILSVUNPUNZ&
>OH[�RPUK�VM�S\NNHNL�ILSVUNPUNZ�
ZOV\SK�IL�JVUZPKLYLK&

2LLW�WHZZLUNLYZ�^HYT
/V^�PZ�[OL�WVK�JHY�OLH[LK&

7VK�*HY�0U[LYPVY
4H[LYPHSZ
>OH[� TH[LYPHSZ� HYL� Z\P[HISL� MVY�
[OL� PU[LYPVY&�(YL�ZWLJPHS�JVUZPK�
LYH[PVUZ�ULLKLK�ILJH\ZL�VM�JVU�
Z[HU[�\ZHNL&

*VUZ[Y\J[PVU
/V^� PZ� [OL� 7VK�*HY� JVUZ[Y\J[�
LK&�

-HJPSP[H[L�^VYR��WSH`
>OH[�PZ�ULLKLK�[V�MHJPSP[H[L�^VYR�
HUK� WSH`&� ;HISLZ&� 7V^LY�V\[�
SL[Z&

:[`SPUN

APPENDIX B: PRIMARY 
BRAINSTORMA
(77,5+0?



83

/V^�ZOV\SK�[OL�Z[`SPUN�VM�[OL�PU�
[LYPVY�IL&�:OV\SK�P[�IL�IHZLK�VU�
M\UJ[PVUHSP[`�ÄYZ[�HUK�MVYLTVZ[&

,TLYNLUJ`�Z[VW��L_P[
/V^�KVLZ�LTLYNLUJ`�Z[VW��L_P[�
^VYR&� *HU� [OL� WHZZLUNLY� JVU�
[HJ[�H�JLU[YHS�ZLY]PJL�PM�[OLYL�HYL�
WYVISLTZ&

:WHJL� MVY� 3\NNHNL�)LSVUN�
PUNZ
/V^�T\JO�ZWHJL� PZ�ULLKLK� MVY�
ILSVUNPUNZ�JHZLZ�IHNZ��L[J�&

3VHKPUN���<USVHKPUN��+VVYZ�
/V^� KV� [OL� KVVYZ� ^VYR&� (U`�
ZWLJPHS� JVUZPKLYH[PVUZ� MVY� KPZ�
HISLK�WLVWSL&

:LH[PUN
/V^� KV� [OL� ZLH[Z� ULLK� [V� IL&�
(U`�ZWLJPHS�JVUZPKLYH[PVUZ&

7VK�*HY�,_[LYPVY
7V^LY�4V[VY
>OH[� RPUK� VM� TV[VY� PZ� ULLKLK�
JVUZPKLYPUN�^LPNO[�HUK�ZWLLK�VM�

[OL� WVK�JHY&� /V^�T\JO� ZWHJL�
KVLZ� P[� ULLK� HSVUN� ^P[O� HJJLZ�
ZVYPLZ&�>OLYL�PZ�P[�SVJH[LK�PU�[OL�
WVK�JHY&�

:[`SPUN
/V^�ZOV\SK�[OL�Z[`SPUN�VM�[OL�L_�
[LYPVY� IL&�>OH[� HYL� [OL� JVUZPK�
LYH[PVUZ�ULLKLK� [V�IL� [HRLU� MVY�
[OL� Z[`SPUN&� (YL� [OLYL� 0JLSHUKPJ�
PUZWPYH[PVUZ� [OH[� JHU� IL� \ZLK&�
*\S[\YHS�PUÅ\LUJLZ&

4H[LYPHSZ
>OH[� TH[LYPHSZ� HYL� Z\P[HISL� MVY�
[OL� L_[LYPVY&� >LPNO[� JVUZPKLY�
H[PVUZ&�>LH[OLY�JVUZPKLYH[PVUZ&

>OH[�ZPaL&
>OH[�ZOV\SK�[OL�ZPaL�IL�JVUZPK�
LYPUN�[OL�U\TILY�VM�WHZZLUNLYZ�
HUK� ILSVUNPUNZ�� KPZHISLK� HUK�
[OL�LSKLYS`&

*VUZ[Y\J[PVU
/V^�PZ�[OL�7VK�JHY�JVUZ[Y\J[LK&

3PNO[Z�ULLKLK&

(YL�SPNO[Z�ULLKLK&

:[YLUN[O
/V^� T\JO� ^LPNO[� ZOV\SK� [OL�
WVK�JHY� ULLK� [V� OVSK� HUK�^OH[�
JHU�[OL�\ZHNL�VM�[OL�WVK�JHY�IL�
OPUKLYLK� [V� WYL]LU[� [VV� THU`�
WHZZLUNLYZ�[VV�T\JO�^LPNO[&

>OLLSZ�VY�YHPS&
>PSS� [OL�WVK�JHY�OH]L�^OLLSZ�VY�
YHPSZ&�

UNDERGROUND / 
ON ROAD / ABOVE 
GROUND?

HOW MUCH 
STRENGHT IS 

NEEDED?

WHAT MATERIALS 
ARE SUITABLE? USABILITY VIEW WAITING TIME VIEW TRAVELING 

TIME WEBSITE SMS
APP (IPHONE/

ANDROID/
MICROSOFT)

HOW DOES IT GET 
POWER?

INFRA-
STRUCTURE

WHERE IS THE 
MOST NEED? 
(PILOT AREA?)

STYLING USER 
INTERFACE

SCHEDULE POD-
CAR EVERY DAY / 

WEEK
IN POD-CAR CHANNELS AT STATIONS

HOW IS THE RAIL?
HOW DOES IT FIT 
WITH CURRENT 

INFRASTRUCTURE?

PLANNING 
INFRASTRUCTURE 

BUILD-UP

BE ABLE TO ORDER 
POD-CAR IN 

ADVANCE
PAYMENT

STUDENT / 
ELDERLY 

DISCOUNT
PHONECALL PAYMENT 

METHODS
PENALTY PAYMENT 

IF NO-SHOW?

INTEGRATE WITH 
BUS STOPS?

DISTANCE 
BETWEEN 
STATIONS?

HOW MANY POD-
CARS CAN STOP AT 

THE SAME TIME
INFRASTRUCTURE USER INTERFACE CHANNELS WHAT CONTROLS 

THE SCHEDULING?

HOW MANY POD-
CARS ARE 
NEEDED?

SPEED OF POD-
CARS?

STOPPING 
WITHOUT OBSTR. 
OTHER P.CARS?

POD-CAR 
STATIONS

SAFETY AT 
STATIONS? (NOT 

INJURING USERS)
POD-CAR STATIONS PRT SYSTEM 

IN REYKJAVÍK SCHEDULING
WHERE ARE 

UNUSED POD-CARS 
STORED?

SCHEDULING
INTEGRATE 

SCHEDULING W/
OTHER MEANS

STYLING / 
MATERIALS

ARE STATIONS 
NEEDED AT ALL?

HOW TO 
RECOGNIZE YOUR 

POD-CAR?
USERS POD-CAR INTERIOR POD-CAR 

EXTERIOR

WHAT IS SAFE 
DISTANCE 

BETWEEN P.CARS?

TWO WAY OR ONE 
WAY?

DIFFERENT SIZES 
OF POD-CARS?

CHILD-SAFE DISABLED AND 
ELDERLY ACCESS

DISTANCE/TIME TO 
NEXT STATION MATERIALS CONSTRUCTION FACILITATE WORK 

& PLAY POWER/MOTOR STYLING MATERIALS

ABLE TO CHANGE 
COURSE WHEN EN 

ROUTE
USERS NUMBER OF 

PASSENGERS? STYLING POD-CAR 
INTERIOR

EMERGENCY STOP 
/ EXIT WHAT SIZE? POD-CAR 

EXTERIOR CONSTRUCTION

SAFETY/SEAT-
BELTS?

WHAT KIND OF 
BELONGINGS?

KEEP 
PASSENGERS 

WARM

SPACE FOR 
LUGGAGE/

BELONG-INGS

LOADING/
UNLOADING 

(DOORS)
SEATING LIGHTS NEEDED? STRENGTH WHEELS OR RAIL?
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;OL�ÄYZ[�JVUJLW[�^VYRZOVW�^HZ��
OLSK�^P[OV\[�HU`�JVUZ[YHPU[Z�HUK�
^P[O� [OL� SLHZ[� PUW\[� VY� HUHS`ZPZ�
ILOPUK�P[��;OPZ�^HZ�H�^H`�[V�L_�
WSVYL� [OL� [VWPJ�^P[OV\[�HU`�WYL�
KL[LYTPULK� PUÅ\LUJLZ� VY� KPYLJ�
[PVU�HUK�[V�VWLU�\W�[V�[OL�[HZR�H[�
OHUK��(SS� ZRL[JOLZ�HYL� [OLYLMVYL�
MHZ[�HUK�SVVZL��5V�ZWLJPÄJ�MVJ\Z�
VY��^HZ�\ZLK�HUK�HU�OVSPZ[PJ�WYV�
JLZZ�^HZ�\ZLK�PUZ[LHK�VM�OH]PUN�
H�ZWLJPÄJ�MVJHS�WVPU[�

;/6<./:���
6<;*64,
;OL�THPU� PKLHZ� [OH[� JHTL� MYVT�
[OPZ�^VYRZOVW�HYL�WYLZLU[LK�VU�
[OL�UL_[�WHNL��(�TVYL�JVTWSL[L�
YLZ\S[Z� MYVT� [OPZ� ^VYRZOVW� PZ�
ZOV^U�PU�(WWLUKP_�?�

;OL�^VYRZOVW�VWLULK�\W�THU`�
PZZ\LZ� HUK� X\LZ[PVUZ�� :VTL�
X\LZ[PVUZ�HUK�[OV\NO[Z�^LYL!�

� :[HPYZ�HYL�VI]PV\ZS`�UV[�NVVK�
PKLH� MYVT� H� HJJLZZPIPSP[`�
Z[HUKWVPU[��

� 0M� [OL�Z[H[PVUZ�ULLK� [V�JSVZL�
IL[^LLU�� [OL`� ULLK� [V� Ä[�
PU[V�[OL�LU]PYVUTLU[�HUK�UV[�
JS\[[LY�P[��NSHZZ�\ZLK&�

� /V^� KVLZ� [OL� YHPS� Z^P[JO�
^VYR&

� +VLZ� TVYL� JSHZZPJ� Z[`SL� Ä[�
IL[[LY�PU�9L`RQH]xR�[OHU�TVK�
LYU&

� >PSS� [OL� [YHUZP[� IL� VU� [OL�
NYV\UK��VY�Z\ZWLUKLK&

� 0M� Z\ZWLUKLK�� OV^� KVLZ� P[�
TV]L� \W� [V� [YH]LS� OLPNO[�
^OLU�SLH]PUN�H�Z[H[PVU&

� 0Z�Z`TTL[YPJHS�[YHUZWVY[�IL[�
[LY�PU�ZVTL�^H`&

� 0Z� ]PL^� �MVY� [OL� WHZZLUNLYZ��
ULJLZZHY`�VY�]P[HS&

� (YL�ZLH[ILS[Z�ULJLZZHY`&

� *HU� IPRL� YHJR� IL� PUJS\KLK�
ZVTLOV^&

� ;HISLZ�^VYR�HYLH&

� >OH[� PZ� [OL�ZPaL�VM� [OL�WVK�
JHY&

� /V^�JHU�WLKLZ[YPHU�HUK�\ZLY�
ZHML[`�IL�N\HYHU[LLK&

APPENDIX C: PRIMARY SKETCH 
WORKSHOPA
(77,5+0?
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APPENDIX D: POD-CAR FRAME 
OUTLINE VIEWSA
(77,5+0?
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APPENDIX E: VEHICLE BASED 
TRACK SWITCHING (EXAMPLE)A
(77,5+0?
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APPENDIX F: CRANE PARTS -  
DIMENSIONSA
(77,5+0?
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Load bearing beam 1 (x2)

Piston (outside) (x2)

Piston (outside) (x2)

Piston (inside) (x2)

Piston (ins ide) (x2)
Knee 2

Knee 1

Load bearing beam 2 (x2)

Tandem beam (x2)

Balance beam 2

Balance beam 1 (x2)

Load bearing beam 3 (x2)

Balance beam 3 (x2)
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Load bearing Beam 2 (x2)
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Piston (outside) (x4) Piston (inside) (x4)
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Tandem beam connector - Knee 2a (x2)

Tandem beam connector - Knee 2b (x2)
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Tandem beam connector - Knee 1 (x2)
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