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Ageing	  populaFon	  

Aging is changing demographic structure
From a clear pyramid shape in the last 2 000 years to a house shape in 2050

The Roman Empire 1900 U.S.

From a clear pyramid shape in the last 2,000 years to a house shape in 2050
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Source: Bruce W. Frier - Roman Life Expectancy: Ulpian's Evidence, BCG analysis
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From a clear pyramid shape in the last 2 000 years to a house shape in 2050
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Population per 5 year age group (M)

Source: Bruce W. Frier - Roman Life Expectancy: Ulpian's Evidence, BCG analysis

Population per 5 year age group (M)

From	  BCG,	  2012;	  Global	  age	  watch	  index,	  2015	  
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*OREDO�RYHUYLHZ
7KH�ZRUOGśV�SRSXODWLRQ�LV�DJHLQJ��$V�IHUWLOLW\�GHFOLQHV�
DQG�OLIH�H[SHFWDQF\�LQFUHDVHV��WKH�SURSRUWLRQ�RI�
SHRSOH�DJHG����DQG�RYHU�LV�SURMHFWHG�WR�JURZ�LQ�DOO�
UHJLRQV�RI�WKH�ZRUOG��<HW�SHRSOHśV�H[SHULHQFHV�RI�ODWHU�
OLIH�YDU\�HQRUPRXVO\�GHSHQGLQJ�RQ�ZKHUH�WKH\�OLYH��
7KH�*OREDO�$JH:DWFK�,QGH[�DVVHVVHV�WKH�IDFWRUV�
GHWHUPLQLQJ�WKH�VRFLDO�DQG�HFRQRPLF�ZHOOEHLQJ�RI�
ROGHU�SHRSOH�DURXQG�WKH�ZRUOG��$V�ZHOO�DV�JOREDO�
DQDO\VLV��WKLV�\HDU�ZH�DUH�IRFXVLQJ�RQ�WKH�UHJLRQV��
KHDULQJ�IURP�ROGHU�SHRSOH�WKHPVHOYHV�DQG�ORRNLQJ��
DW�WKH�ZLGHO\�YDU\LQJ�JHRJUDSKLF�WUHQGV�

$V�ZH�SXEOLVK��KHDGV�RI�VWDWH�DUH�FRQYHQLQJ�DW�WKH�
8QLWHG�1DWLRQV�WR�DJUHH�D�XQLYHUVDO�VHW�RI�6XVWDLQDEOH�
'HYHORSPHQW�*RDOV��7KHVH�DLP�WR�HQG�SRYHUW\���
GHOLYHULQJ�SURVSHULW\�DQG�SHDFH�WR�SHRSOH�RI�DOO�DJHV�
DFURVV�WKH�ZRUOG��

7KH�,QGH[�UHVSRQGV�WR�FRUH�LVVXHV�RI�FRQFHUQ�WR�ROGHU�
SHRSOH�DQG�LV�D�IUDPHZRUN�IRU�JRYHUQPHQWV�DQG�WKH�
LQWHUQDWLRQDO�FRPPXQLW\�WR�GHYHORS�DQG�LPSOHPHQW�
SROLF\�DQG�SURJUDPPHV�WR�HQVXUH�QR�ROGHU�SHUVRQ�LV��
OHIW�EHKLQG��8VLQJ�WKH�ODWHVW�DYDLODEOH�LQWHUQDWLRQDOO\�
FRPSDUDEOH�GDWD��LW�UDQNV����FRXQWULHV��FRYHULQJ��
���SHU�FHQW�RI�WKH�ZRUOGśV�SRSXODWLRQ�DJHG����DQG�RYHU���

�:HVW�%DQN�DQG�*D]D��3DNLVWDQ�DQG�$IJKDQLVWDQ���ZKLFK�
QHJDWLYHO\�LPSDFWV�RQ�QHDUO\�HYHU\�LQGLFDWRU�LQ�WKH�,QGH[���

:LWK�QHDUO\����SHU�FHQW�RI�LWV�SRSXODWLRQ�RYHU�����
6ZLW]HUODQG�KDV�D�UDQJH�RI�SROLFLHV�DQG�SURJUDPPHV��
RQ�DFWLYH�DJHLQJ��SURPRWLQJ�FDSDELOLW\��KHDOWK�DQG�WKH�
HQDEOLQJ�HQYLURQPHQW�IRU�ROGHU�SHRSOH���$W�WKH�RWKHU�HQG�
RI�WKH�VFDOH��$IJKDQLVWDQ��ZLWK���SHU�FHQW�RI�LWV�SRSXODWLRQ�
DJHG����DQG�RYHU��KDV�IHZ�ORFDO�RU�QDWLRQDO�SROLFLHV�WR�
SURPRWH�WKH�ZHOOEHLQJ�RI�ROGHU�SHRSOH���

%HWZHHQ�WKHVH�H[WUHPHV��FRXQWULHV�SHUIRUP�EHVW�ZKHQ�
WKH\�WDNH�D�FRPSUHKHQVLYH�DSSURDFK�E\�LQYHVWLQJ�LQ�
SHQVLRQV��DFFHVV�WR�KHDOWKFDUH�DQG�VXSSRUWLQJ�WKH�VRFLDO�
LQFOXVLRQ�RI�ROGHU�SHRSOH�
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*URZLQJ�ROGHU�LV�DQ�H[SHULHQFH�ZH�DOO�VKDUH��7RGD\śV�RYHU�
��V�DUH�WKH�ZRUOGśV�IDVWHVW�JURZLQJ�SRSXODWLRQ�JURXS��
SURIRXQGO\�DƨHFWLQJ�RXU�HFRQRPLHV��OLYLQJ�DUUDQJHPHQWV��
DQG�SHUVRQDO�DQG�SURIHVVLRQDO�DVSLUDWLRQV�

$OWKRXJK�LW�LV�QRW�DOZD\V�UHFRJQLVHG�DV�VXFK��JOREDO�
SRSXODWLRQ�DJHLQJ�LV�WKH�JUHDW�VXFFHVV�VWRU\�RI�KXPDQ�
GHYHORSPHQW��UHVXOWLQJ�DV�LW�GRHV�IURP�IDOOLQJ�ELUWK�UDWHV�
DQG�ORQJHU�OLYHV��+RZHYHU��QRW�DOO�JRYHUQPHQWV�KDYH�\HW�
SXW�WKH�SROLF\�IUDPHZRUNV�LQ�SODFH�WR�UHVSRQG�WR�WKH�
FKDOOHQJHV�SRVHG�E\�WKH�DJHLQJ�RI�WKHLU�SRSXODWLRQV��

7KH�,QGH[�FRPSDUHV�FRXQWULHV��KLJKOLJKWLQJ�JRRG�SUDFWLFH�
DQG�DUHDV�IRU�LPSURYHPHQW�DV�ZHOO�DV�WKH�JDSV�LQ�GDWD�

*OREDO�UHVXOWV�
7KLV�\HDU��6ZLW]HUODQG�����LV�DW�WKH�WRS��ZKLOH�$IJKDQLVWDQ�
�����UHPDLQV�DW�WKH�ERWWRP��$V�LQ������DQG�������WKH�WRS�
���SODFHV�DUH�WDNHQ�E\�LQGXVWULDOLVHG�QDWLRQV��$IULFD��
LV�RYHUUHSUHVHQWHG�DW�WKH�ERWWRP��ZLWK�FRXQWULHV�IURP�WKH�
UHJLRQ�RFFXS\LQJ�VHYHQ�RI�WKH����ORZHVW�SODFHV��7KH��
RWKHU�ORZHVW�VFRUHUV�DOO�VKDUH�D�EDFNJURXQG�RI�FRQƪLFW��

6RXUFH��81'(6$�3RSXODWLRQ�'LYLVLRQ��
:RUOG�SRSXODWLRQ�SURVSHFWV��WKH������
UHYLVLRQ��'9'�(GLWLRQ������
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Countries	  with	  faster	  ageing	  populaFon	  
ProporFon	  of	  populaFon	  aged	  60	  or	  over	  in	  2015	  and	  20150	  

���*OREDO�$JH:DWFK�,QGH[�������,QVLJKW�UHSRUW *OREDO�RYHUYLHZ

7KH�WUDQVIRUPDWLYH�YLVLRQ�RI�WKH�6XVWDLQDEOH�'HYHORSPHQW�
*RDOV��WR�ŚOHDYH�QR�RQH�EHKLQGś�LQ�WKH�XQLYHUVDO�HƨRUW��
WR�HUDGLFDWH�SRYHUW\�DQG�VHFXUH�SHDFHIXO�DQG�HTXLWDEOH�
GHYHORSPHQW�IRU�DOO��UHTXLUHV�SROLFLHV�WR�GHOLYHU��DQG�WRROV�
WR�PHDVXUH�ZHOOEHLQJ�LQ�ROGHU�DJH�

7KHUH�DUH�FXUUHQWO\�DURXQG�����PLOOLRQ�SHRSOH�DJHG�����
RU�RYHU�ZRUOGZLGH��UHSUHVHQWLQJ������SHU�FHQW�RI�WKH�
JOREDO�SRSXODWLRQ��%\�������WKLV�ZLOO�KDYH�LQFUHDVHG�WR��
����ELOOLRQ�RU������SHU�FHQW��E\�������LW�ZLOO�KDYH�LQFUHDVHG��
WR�����ELOOLRQ�RU������SHU�FHQW�RI�WKH�JOREDO�SRSXODWLRQ��

3HRSOH�RYHU����QRZ�RXWQXPEHU�FKLOGUHQ�XQGHU�ƩYH���
E\�������WKH\�ZLOO�RXWQXPEHU�WKRVH�XQGHU�����7KHVH�
GHPRJUDSKLF�FKDQJHV�DUH�PRVW�UDSLG�LQ�WKH�GHYHORSLQJ�
ZRUOG�ZKLFK��E\�������ZLOO�EH�KRPH�WR�HLJKW�RXW�RI�����
RI�WKH�ZRUOGśV�RYHU���V��

2OG�DJH�LV�VWLOO�RIWHQ�FRQVLGHUHG�IURP�WKH�HFRQRPLF�
SHUVSHFWLYH��ZLWK�DVVXPSWLRQV�RI�ZKDW�WKH�DJHLQJ�
SRSXODWLRQ�ZLOO�FRVW��<HW�ZHOOEHLQJ�LQ�ODWHU�OLIH�LV�DQ�
DFFXPXODWLRQ�RI�H[SHULHQFHV�WKURXJKRXW�OLIH��&RXQWULHV�
WKDW�VXSSRUW�KXPDQ�GHYHORSPHQW�WKURXJKRXW�OLIH�DUH��
PRUH�OLNHO\�WR�KDYH�KLJKHU�UDWHV�RI�SDUWLFLSDWLRQ�RI�ROGHU�
SHRSOH�LQ�YROXQWHHULQJ��ZRUNLQJ�DQG�HQJDJLQJ�LQ�WKHLU�
FRPPXQLWLHV���(YHU\�SHUVRQ�VKRXOG�EH�DEOH�WR�OLYH�WKH�
EHVW�OLIH�WKDW�WKH\�FDQ�DW�HYHU\�VWDJH��ZLWK�GLJQLW\�DQG�
IUHHGRP�RI�FKRLFH��$V�FRXQWULHV�DJH��WKH\�QHHG�WR�LQYHVW��
LQ�VXSSRUWLQJ�WKH�FRQWULEXWLRQV��H[SHULHQFH�DQG��
H[SHUWLVH�RI�WKHLU�JURZLQJ�QXPEHU�RI�ROGHU�FLWL]HQV�

$Q�H[DPSOH�LV�-DSDQ������D�K\SHU�DJHLQJ�FRXQWU\��ZLWK��
D�WKLUG�RI�WKH�SRSXODWLRQ�RYHU�����,Q�WKH�����V��LW�DGRSWHG�
D�FRPSUHKHQVLYH�ZHOIDUH�SROLF\��LQWURGXFHG�XQLYHUVDO�
KHDOWKFDUH��D�XQLYHUVDO�VRFLDO�SHQVLRQ��DQG�D�SODQ�IRU�
LQFRPH�UHGLVWULEXWLRQ��ORZ�XQHPSOR\PHQW�UDWHV�DQG�
SURJUHVVLYH�WD[DWLRQ��7KLV�LQYHVWPHQW�KDV�SDLG�Rƨ��
ZLWK�D�KHDOWKLHU�ODERXU�IRUFH�DQG�LQFUHDVHG�ORQJHYLW\���
$V�D�UHVXOW��-DSDQ�LV�QRW�MXVW�WKH�ROGHVW��EXW�DOVR�RQH�RI�
WKH�KHDOWKLHVW�DQG�ZHDOWKLHVW�FRXQWULHV�LQ�WKH�ZRUOG�

$JHLQJ�LV�DOVR�DQ�LVVXH�IRU�WKH�\RXQJHU�JHQHUDWLRQ���
7KH�Ś\RXWK�EXOJHś�RI�WRGD\�LQ�PDQ\�FRXQWULHV�ZLOO�EH�WKH�
ŚDJH�EXOJHś�RI�WRPRUURZ��3ROLFLHV�WR�VXSSRUW�D�GLJQLƩHG�
DQG�VHFXUH�ROG�DJH�VKRXOG�EH�RI�VHULRXV�FRQFHUQ�WR��
WRGD\śV�\RXQJ�SHRSOH��QRW�OHDVW�EHFDXVH�WKH\�DUH�WKH��
RQHV�ZKR�VWDQG�WR�EHQHƩW�IURP�WKHP�LQ�WKH�ORQJHU�WHUP��
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UHJLRQV�RI�WKH�ZRUOG��<HW�SHRSOHśV�H[SHULHQFHV�RI�ODWHU�
OLIH�YDU\�HQRUPRXVO\�GHSHQGLQJ�RQ�ZKHUH�WKH\�OLYH��
7KH�*OREDO�$JH:DWFK�,QGH[�DVVHVVHV�WKH�IDFWRUV�
GHWHUPLQLQJ�WKH�VRFLDO�DQG�HFRQRPLF�ZHOOEHLQJ�RI�
ROGHU�SHRSOH�DURXQG�WKH�ZRUOG��$V�ZHOO�DV�JOREDO�
DQDO\VLV��WKLV�\HDU�ZH�DUH�IRFXVLQJ�RQ�WKH�UHJLRQV��
KHDULQJ�IURP�ROGHU�SHRSOH�WKHPVHOYHV�DQG�ORRNLQJ��
DW�WKH�ZLGHO\�YDU\LQJ�JHRJUDSKLF�WUHQGV�

$V�ZH�SXEOLVK��KHDGV�RI�VWDWH�DUH�FRQYHQLQJ�DW�WKH�
8QLWHG�1DWLRQV�WR�DJUHH�D�XQLYHUVDO�VHW�RI�6XVWDLQDEOH�
'HYHORSPHQW�*RDOV��7KHVH�DLP�WR�HQG�SRYHUW\���
GHOLYHULQJ�SURVSHULW\�DQG�SHDFH�WR�SHRSOH�RI�DOO�DJHV�
DFURVV�WKH�ZRUOG��

7KH�,QGH[�UHVSRQGV�WR�FRUH�LVVXHV�RI�FRQFHUQ�WR�ROGHU�
SHRSOH�DQG�LV�D�IUDPHZRUN�IRU�JRYHUQPHQWV�DQG�WKH�
LQWHUQDWLRQDO�FRPPXQLW\�WR�GHYHORS�DQG�LPSOHPHQW�
SROLF\�DQG�SURJUDPPHV�WR�HQVXUH�QR�ROGHU�SHUVRQ�LV��
OHIW�EHKLQG��8VLQJ�WKH�ODWHVW�DYDLODEOH�LQWHUQDWLRQDOO\�
FRPSDUDEOH�GDWD��LW�UDQNV����FRXQWULHV��FRYHULQJ��
���SHU�FHQW�RI�WKH�ZRUOGśV�SRSXODWLRQ�DJHG����DQG�RYHU���

�:HVW�%DQN�DQG�*D]D��3DNLVWDQ�DQG�$IJKDQLVWDQ���ZKLFK�
QHJDWLYHO\�LPSDFWV�RQ�QHDUO\�HYHU\�LQGLFDWRU�LQ�WKH�,QGH[���

:LWK�QHDUO\����SHU�FHQW�RI�LWV�SRSXODWLRQ�RYHU�����
6ZLW]HUODQG�KDV�D�UDQJH�RI�SROLFLHV�DQG�SURJUDPPHV��
RQ�DFWLYH�DJHLQJ��SURPRWLQJ�FDSDELOLW\��KHDOWK�DQG�WKH�
HQDEOLQJ�HQYLURQPHQW�IRU�ROGHU�SHRSOH���$W�WKH�RWKHU�HQG�
RI�WKH�VFDOH��$IJKDQLVWDQ��ZLWK���SHU�FHQW�RI�LWV�SRSXODWLRQ�
DJHG����DQG�RYHU��KDV�IHZ�ORFDO�RU�QDWLRQDO�SROLFLHV�WR�
SURPRWH�WKH�ZHOOEHLQJ�RI�ROGHU�SHRSOH���

%HWZHHQ�WKHVH�H[WUHPHV��FRXQWULHV�SHUIRUP�EHVW�ZKHQ�
WKH\�WDNH�D�FRPSUHKHQVLYH�DSSURDFK�E\�LQYHVWLQJ�LQ�
SHQVLRQV��DFFHVV�WR�KHDOWKFDUH�DQG�VXSSRUWLQJ�WKH�VRFLDO�
LQFOXVLRQ�RI�ROGHU�SHRSOH�

:K\�PHDVXUH�ZHOOEHLQJ�LQ�ROG�DJH"���
*URZLQJ�ROGHU�LV�DQ�H[SHULHQFH�ZH�DOO�VKDUH��7RGD\śV�RYHU�
��V�DUH�WKH�ZRUOGśV�IDVWHVW�JURZLQJ�SRSXODWLRQ�JURXS��
SURIRXQGO\�DƨHFWLQJ�RXU�HFRQRPLHV��OLYLQJ�DUUDQJHPHQWV��
DQG�SHUVRQDO�DQG�SURIHVVLRQDO�DVSLUDWLRQV�

$OWKRXJK�LW�LV�QRW�DOZD\V�UHFRJQLVHG�DV�VXFK��JOREDO�
SRSXODWLRQ�DJHLQJ�LV�WKH�JUHDW�VXFFHVV�VWRU\�RI�KXPDQ�
GHYHORSPHQW��UHVXOWLQJ�DV�LW�GRHV�IURP�IDOOLQJ�ELUWK�UDWHV�
DQG�ORQJHU�OLYHV��+RZHYHU��QRW�DOO�JRYHUQPHQWV�KDYH�\HW�
SXW�WKH�SROLF\�IUDPHZRUNV�LQ�SODFH�WR�UHVSRQG�WR�WKH�
FKDOOHQJHV�SRVHG�E\�WKH�DJHLQJ�RI�WKHLU�SRSXODWLRQV��
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RWKHU�ORZHVW�VFRUHUV�DOO�VKDUH�D�EDFNJURXQG�RI�FRQƪLFW��
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2015 102 52 45 1

2030 67 59 48 26

2050 37 45 56 62

6RXUFH��81'(6$�3RSXODWLRQ�'LYLVLRQ��:RUOG�SRSXODWLRQ�SURVSHFWV��WKH������UHYLVLRQ��'9'�(GLWLRQ������

From:	  Global	  age	  watch	  index,	  2015,	  Insight	  report	  
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US	  Emergency	  Department	  visits	  by	  elderly	  
More	  than	  one	  third	  results	  in	  hospitalizaFon	  

19	  million	  	  
emergency	  department	  
visits	  by	  US	  older	  adults	  
	  
•  38%	  arrive	  by	  
ambulance	  

•  36%	  result	  in	  hospital	  
admission	  

Ref:	  NCHS	  data	  brief	  130	  -‐	  Emergency	  Department	  Visits	  by	  Persons	  Aged	  65	  and	  Over:	  United	  States,	  2009–2010	  	  
	  

Injuries	  and	  falls	  are	  the	  number	  one	  cause	  of	  ED	  visits	  (UnintenFonal	  falls	  make	  up	  13.5%),	  but	  also	  heart	  disease,	  chest	  pain,	  abdominal	  pain,	  
adverse	  drug	  reacFons,	  COPD,	  pneumonia	  and	  urinary	  tract	  infecFons	  are	  common	  causes	  of	  ED	  visits	  in	  older	  adults.	  
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Cost	  of	  healthcare	  
US	  example	  

186 

Lower Healthcare Costs by Utilizing Technology to Help 
Manage and Prevent Chronic Diseases 

• In 2013, the US government spent $591 billion on Medicare. However, Medicare is 
projected to have insufficient funds to pay all hospital bills beginning in 2030 

 
• Chronic disease accounts for 86% of US healthcare costs, which can be reduced by 

enabling the healthcare ecosystem with innovative technology 
 

 
Obesity 

 
 

$147 Bn linked        
to medical 

expenditures 

 
Diabetes 

 
 

$176 Bn spent on 
direct medical 
expenditures 

 
Cardiovascular 

 
 

$193 Bn spent on 
direct medical 
expenditures 

BIG DATA AND ANALYTIC PLATFORMS  

 
Cancer 

 
 

$157 Bn spent on 
direct medical 
expenditures 

 
Source: Beth Seidenberg, KPCB General Partner and Lynne Chou, KPCB Partner. Sources: Kaiser Family Foundation website and CDC website http://www.cdc.gov/chronicdisease/overview/ 

Ref:	  Mary	  Meeker,	  KPCB,	  May	  2015,	  Internet	  trends	  

Nursing	  home	  
Assisted	  Living	  
cost	  

Many	  elderly	  
cannot	  afford	  
nursing	  home	  
or	  assisted	  
living	  cost	  



October	  21,	  2015	  	  	  	  	  	  Research	  Personal	  Health	  8	  

Care	  is	  changing	  
From	  professional	  to	  consumer	  
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Trends	  
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Internet	  of	  Everything	  
	  Fastest	  growth	  in	  IoE/IoT	  devices	  

Ref:	  BI	  Intelligence,	  2015	  



October	  21,	  2015	  	  	  	  	  	  Research	  Personal	  Health	  11	  

Internet	  of	  Everything	  
Healthcare	  will	  benefit	  

Ref:	  BI	  Intelligence,	  2015	  
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Trend	  :	  internet	  traffic	  growth	  

 

 
© 2014 Cisco and/or its affiliates. All rights reserved. This document is Cisco Public. Page 4 of 24 

Figure 1.   Cisco VNI Forecasts 132 Exabytes per Month of IP Traffic by 2018 

 
 

For  more  details  about  Cisco’s  forecasting  methodology,  refer  to  the  paper  entitled  “Cisco  VNI:  Forecast  and  
Methodology, 2013–2018.” 

To appreciate the magnitude of IP traffic volumes, it helps to put the numbers in more familiar terms: 

● By 2018, the gigabyte equivalent of all movies ever made will cross the global Internet every 3 minutes. 

● Globally, IP traffic will reach 400 terabits per second (Tbps) in 2018, the equivalent of 148 million people 
streaming Internet HD video simultaneously, all day, every day. 

● Global IP traffic in 2018 will be equivalent to 395 billion DVDs per year, 33 billion DVDs per month, 
or 45 million DVDs per hour. 

 

Total Internet traffic has experienced dramatic growth the past two decades. More than twenty years ago, in 1992, 
global Internet networks carried approximately 100 GB of traffic per day. Ten years later, in 2002, global Internet 
traffic amounted to 100 gigabytes per second (GBps). In 2012, global Internet traffic reached 12,000 GBps. 
Table 1 provides a view of the historical benchmarks for total Internet traffic. 

Table 1. The Cisco VNI Forecast Within Historical Context 

Year Global Internet Traffic 

1992  100 GB per Day 

1997 100 GB per Hour 

2002 100 GBps 

2007 2000 GBps  

2013 28,875 GBps 

2018 50,000 GBps  

Source: Cisco VNI, 2014 

 

 
© 2014 Cisco and/or its affiliates. All rights reserved. This document is Cisco Public. Page 6 of 24 

Consumer share of the total devices, including the fixed and the mobile, is going to be about 80 percent, 
with business claiming the remaining 20 percent. Consumer share is going to grow slightly faster, at an 
11 percent CAGR relative to the business segment, which is going to grow at a 9 percent CAGR. For more 
details about devices and connections growth by residential, consumer mobile, and business segments, refer 
to the Cisco VNI Service Adoption Forecast, 2013–2018. 

Globally, the average number of devices and connections per capita is going to grow from 1.7 in 2013 to 2.7 
by 2018 (Table 2). 

Table 2. Average Number of Devices and Connections per Capita 

          2013 2018 CAGR 

Asia Pacific 1.41 2.24 9.7% 

Central and Eastern Europe 2.10 3.39 10.1% 

Latin America 1.75 2.58 8.1% 

Middle East and Africa 0.92 1.28 6.7% 

North America 5.34 9.26 11.7% 

Western Europe 3.89 6.52 10.9% 

Global 1.73 2.73 9.5% 

Source: Cisco VNI, 2014 

 

The changing mix of devices and connections and growth in multidevice ownership affects traffic and can be seen 
in the changing device contribution to total IP traffic. At the end of 2013, 33 percent of IP traffic and 15 percent 
of consumer Internet traffic originated from non-PC devices. By 2018, 57 percent of IP traffic and 52 percent of 
consumer Internet traffic will originate from non-PC devices (Figure 3). 

Figure 3.   Global IP Traffic by Devices 

 
 

 

 
© 2014 Cisco and/or its affiliates. All rights reserved. This document is Cisco Public. Page 5 of 24 

 

Per capita IP and Internet traffic growth has followed a similarly steep growth curve over the past decade. Globally, 
IP traffic will reach 17 GB per capita by 2018, up from 7 GB per capita in 2013, and Internet traffic will reach 14 GB 
per capita by 2018, up from 5 GB per capita in 2013. Not long ago, in 2008, per capita Internet traffic was 1 GB per 
month. In 2000, per capita Internet traffic was 10 megabytes (MB) per month. 

The sections that follow explore the trends contributing to the continued growth of global IP traffic. 

Trend 1: Device Transitions Alter Network Demand or Use 

Globally, devices and connections (10.7 percent CAGR) are growing faster than both the population (1.1 percent 
CAGR) and Internet users (9.2 percent CAGR). See Figure 2. This trend is accelerating the increase in the 
average number of devices and connections per household and per Internet user. Each year, various new devices 
in different form factors with increased capabilities and intelligence are introduced and adopted in the market. 
A growing number of M2M applications, such as smart meters, video surveillance, healthcare monitoring, 
transportation, and package or asset tracking, also are causing connection growth. 

Figure 2.   Global Devices and Connections Growth  

 

Tablets are the fastest-growing device category with 29 percent CAGR (3.6-fold growth) over the forecast period, 
followed by machine-to-machine (M2M) connections with 26 percent CAGR (threefold growth). Device categories 
such as non-smartphones are actually going to start seeing a decline over the forecast period, increasingly being 
replaced by smartphones, which will more than double at 18 percent CAGR over the forecast period. Connected 
TVs, which includes flat-panel TVs, set-top boxes, digital media adapters, Blu-ray disc players, and gaming 
consoles) will double to 2.6 billion by 2018. PCs will also decline by 1 percent CAGR over the forecast period. 
This decline is more pronounced in Western Europe and North America. More tablets than laptops will be in use 
by the end of 2018. 

From:	  Cisco,	  VNI,	  2014,	  www.ciscovni.com	  	  

In	  2016:	  
>	  1	  ZetaByte/Year	  
	  1	  ZB	  =	  10**18	  

Amount	  of	  data	  is	  staggering	  –	  we	  are	  just	  starFng	  
	  
More	  than	  1	  Zetabyte	  per	  year	  in	  2016	  

All	  movies	  ever	  made	  in	  3	  sec	  in	  2018	  
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Trends	  landscape	  
Longrange	  

LTE	  MTC	  

LoRa	   Sigfox	  

Weightless	  

Mesh	  

BT	  Mesh	   Zigbee	  3.0	  
2016	  new	  standard	  

Cellular	  M2M	  

SubGHz	  

802.11ah	  

Service	  APIs	  

Weave	   HomeKit	  

Z-‐wave	  Plus	  

Machine	  Type	  
CommunicaFon	  

UK	  

NL,	  Belgium	  
France,	  Singapore	  
300	  bit/sec	  
5-‐10	  km	  
900	  MHz	  /	  ISM	  

France	  

AllJoyn	  

2016	  new	  
Wi-‐Fi	  standard	  

Thread	  

6LowPAN	  

802.15.4	  

Wi-‐Fi	  Wi-‐Fi	  

BT/BTLE	  

LTE-‐U	  

IPSO	   SmartM2M	  

5	  GHz	  
unlicensed	  

ETSI	  

3GPP	  

IP	  for	  Smart	  
Objects	  

OneM2M	  

LTE	  D2D	  
Device	  to	  
Device	  

BT5.0	  standard?	  

BT/BTLE	  

IP	  Protocols	  

REST	  

XMPP	  

CoAP	  

MQTT	  
AWS	  IoT	  

Global	  M2M	  Alliance	  
M2M	  World	  Alliance	  
	  

xyz	  
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Industry	  consorFa	  
Wireless,	  IoT	  

Apple	  
Homekit	  

	  

AllSeen	  
Alliance	  

	  

Thread	  
Group	  

	  

Apple	  

Philips	  
LighFng	  

Haier	  

TI	  

Broad	  
com	  

Marvell	  

Osram	  
Sylvania	  

Qual	  
comm	  

LG	  

Google	  
Alphabet	  

Samsung	  

Microsoq	  

Pana	  
sonic	  

ARM	  

OIC	  
	  
	  

Atmel	  

Intel	  

NEST	  Labs	  
Dropcam	  

SmartThings	  

Hue	  

Legend	   Ecosystem/	  
consorFum	  

Dell	  

WindRiver	  

Sharp	  

Silicon	  
Image	  

TP-‐Link	  

Cisco	  

D-‐link	  

LIFX	  

iHome	  

iControl	  
Open	  
Home	  

iDevices	  

Freescale	  
NXP	  

Silicon	  
Labs	  

Ingersoll	  
Rand	  
Schlage	  

Netatmo	   Withings	  

Yale	  

Key	  company	  

Silicon	  provider	  

Techni	  
color	  

Qeo	  Skybell	  

Chamber	  
lain	  

August	  

	  
	  

Bosch	  

ABB	  

Honey	  
well	  

Cree	  

Works	  
with	  
Nest	  

Mercedes	  
Benz	  

Logitech	  

Wirlpool	  

IFTTT	  

Ooma	  

Life360	  

Rachio	  

ParFcipant	  

Philips	  

IBM	  

Amazon	  

mBed	  

IoT	  
FoundaFon	  

Azure	  
IoT	  Suite	  

HealthSuite	  

Brillo	  

IoFvity	  

Yale	  
Security	  

MediaTek	  

AWS	  
IoT	  
	  

2lemetrry	  

Renesas	  

Lutron	  

HTC	  

Note:	  example	  snapshot	  of	  industry	  relaFons,	  oct2015	  
based	  upon	  web	  research,	  excl	  industrial	  internet	  

Red	  
Elephant	  

Electrolux	  

Sony	  

AT&T	  
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Changing	  Digital	  Health	  Landscape	  
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Philips	  HSDP	  
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Elderly	  Care	  Journey	  (video)	  
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Care	  conFnuum	  
Consumer	  and	  professional	  health	  converging	  

Consumers	  increasingly	  engaged	  in	  
their	  health	  journey;	  increased	  

focus	  on	  prevenBon	  
	  

ShiD	  to	  value	  based	  HC;	  eliminate	  
waste	  and	  expand	  access	  to	  care	  

with	  beIer	  outcomes	  

Care	  shiDing	  to	  
lower	  cost	  seJngs	  

and	  homes	  

We	  see	  two	  major	  opportuniBes:	  
•  “IndustrializaBon	  of	  care”:	  enable	  providers	  to	  deliver	  lower-‐cost	  care	  with	  beIer	  
outcomes	  

•  Drive	  convergence	  of	  professional	  health	  care	  and	  consumer	  spaces	  

Healthy	  living	  	   PrevenBon	   Diagnosis	   Treatment	   Home	  care	  
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The	  challenge	  is	  to	  create	  a	  healthcare	  experience	  that	  
is	  as	  intuiFve	  and	  effecFve	  as	  on-‐line	  banking	  or	  
shopping	  

For	  consumers	  
•  How	  can	  I	  manage	  my	  
care	  without	  becoming	  
consumed	  by	  it?	  

•  How	  do	  I	  know	  I’m	  
receiving	  value?	  What	  
do	  I	  look	  for?	  

For	  providers	  
•  How	  can	  I	  access	  
meaningful	  informaFon	  
at	  the	  point	  of	  decision?	  

•  How	  do	  I	  effecFvely	  and	  
efficiently	  manage	  
someone’s	  care	  
remotely?	  

For	  administrators	  
•  How	  do	  we	  support	  and	  
excel	  in	  an	  outcomes-‐
driven	  business	  model?	  

•  How	  can	  we	  leverage	  
skilled	  resources	  across	  
enFre	  populaFons?	  

+	  
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Philips	  HealthSuite	  Digital	  Platorm	  
designed	  to	  support	  the	  Health	  ConFnuum	  
	  

	  	  Integrated	  paFent	  and	  consumer	  data	  
	  	  Open	  API	  supports	  Philips	  and	  3rd	  party	  applicaFon	  development	  

Cloud-‐based	  HealthSuite	  Digital	  PlaVorm	  

3rd	  party	  applicaFons	   Philips	  applicaFons	  

Mul$ple	  devices	  /	  applica$ons	  contribute	  to	  a	  rich	  data	  set	  

15PB+	  imaging	  	  
studies	  in	  our	  

imaging	  informaFcs	  
soluFons	  across	  	  
1200+	  hospitals	  

2+	  million	  	  
ICU	  stays	  	  
in	  our	  eICU	  
soluFons	  

6+	  million	  
paBents	  

supported	  at	  
home	  	  

and	  on	  the	  go	  
	  

190+	  million	  	  
paBents	  a	  year	  
monitored	  
through	  our	  

paFent	  monitors	  

Hundreds	  of	  
thousands	  

of	  consumers	  on	  
AcFveLink®	  

Smart	  Air	  
Purifier	  

Launched	  in	  
China	  (2014)	  
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FoundaBon	  
OrchestraBon	  Layer	  

(API	  Access,	  Metering,	  Billing,	  Workflow)	  

IdenBty	  &	  Permission	  Services	  
(Security,	  IdenFty,	  Access,	  Consent)	  

Device	  	  
Cloud	  
	  

Big	  Data	  
Cloud	  
	  

ProposiBon	  A	  

Services	  

ApplicaBons	  

Business	  Logic	  

ProposiBon	  B	  

Services	  

ApplicaBons	  

Business	  Logic	  

ProposiBon	  C	  

Services	  

Business	  Logic	  

ApplicaBons	  

HealthSuite	  Digital	  Platorm
	  

ProposiFons	  based	  upon	  HSDP	  
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Ageing	  in	  place	  
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Healthcare	  customer	  and	  consumer	  needs	  
Care	  conFnuum	  for	  elderly	  /	  ageing	  consumers	  

18

We target healthcare customer and consumer 
needs along the health continuum

Enable more 
effective 

therapies, faster 
recovery and 

better outcomes

Ensure first time 
right diagnosis 

with personalized 
and adaptive care 

pathways

Support recovery 
and chronic care 

at home

Enable people to 
manage their 
own health

Help people to 
live a healthy life 

in a healthy 
home 

environment

Improve population health outcomes and efficiency through 
integrated care, real-time analytics and value-added services

Monitoring, informatics and connected care

PreventionHealthy living Diagnosis Treatment Home care
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Example	  

13 Confidential 

Example of our HealthTech play 

Holistic view of 
the patient 
supports rapid 
diagnosis of 
aortic valve 
insufficiency 

1 Aortic valve 
replaced in 
minimally 
invasive 
surgery 

2 Recovery is 
monitored in 
the eICU 

3 

GP monitors 
entire cycle 

5 
Rapidly 
discharged 
and goes 
home – 
monitoring 
continues 

4 

Diet and 
fitness 
regime; 
Tracking her 
own health 
online 

6 

Treatment Recovery Diagnosis Home Care Prevention Healthy Living Treatment Recovery Diagnosis Home Care Prevention Healthy Living Treatment Recovery Diagnosis Home Care Prevention Healthy Living 
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HealthSuite	  Digital	  Platorm	  connects	  Philips	  and	  third	  
party	  soluFons	  across	  the	  conFnuum	  of	  care	  

PrevenBon	   Diagnosis	   IntervenBon	  	   Treatment	   At	  Home	  	  

HealthSuite	  digital	  plaVorm	  –	  open	  plaVorm	  enabling	  soluBons	  
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Ageing	  in	  place	  
How	  to	  support	  ageing	  in	  your	  own	  home?	  

Personal	  Emergency	  
response	  systems	  

AcFvity	  of	  Daily	  Living	  
Monitoring	  systems	  

MedicaFon	  management	  
systems	  

eHealth	  
systems	  

Social	  care	  
systems	  

Other	  
Wellbeing	  
	  systems	  

21

Seven out of ten U.S. adults 
track health indicators for 
themselves or a loved one.*

Philips strives to help patients to 
take a more active role in 
managing their health and 
enhance  care  provider’s  clinical 
decision making. 

The HealthSuite digital platform 
is designed to connect devices 
and data from hospital to home. 

Opening up a new world of cloud-based 
collaborative care

* All references can be found in the speaker notes

PreventionHealthy living Diagnosis Treatment Home care
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Ageing	  in	  place	  
	  All	  support	  systems	  require	  some	  type	  of	  wireless	  connecFvity	  

Personal	  Emergency	  
response	  systems	  

AcFvity	  of	  Daily	  Living	  
Monitoring	  systems	  

MedicaFon	  management	  
systems	  

eHealth/Vital	  Signs	  
systems	  

Social	  care	  
systems	  

Other	  
Wellbeing	  
	  systems	  

3G	   Sub	  
GHz	  

Wi-‐
Fi	   3G	   Sub	  

GHz	  
Wi-‐
Fi	  

3G	  
4G	  

Wi-‐
Fi	  

15.
4	  

2G	  
3G	   BTLE	   BTLE	   BTLE	  3G	  

4G	  
Wi-‐
Fi	   LoRa	  3G	  
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Case	  1	  –	  Lifeline	  GoSafe	  
Personal	  help	  and	  automaFc	  fall	  detecFon	  of	  frail	  elderly	  

3G	  

Sub	  
GHz	  

Wi-‐Fi	  

GPS	  Handover	  
to	  Home	  
gateway	  

Indoor	  locaFon	  

Outdoor	  locaFon	  

Web	  services	  
two-‐way	  phone	  call	  
with	  emergency	  call	  centre	  

3G	  
Web	  services	  
two-‐way	  phone	  call	  
with	  emergency	  call	  centre	  

Outdoor	  

Indoor	  
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Case	  2	  –	  AcFvity	  of	  Daily	  Living	  Monitoring	  
Monitoring	  home	  situaFon	  of	  frail	  elderly	  

3G	  

Sub	  
GHz	  

Wi-‐Fi	  

Home	  sensors	  

Web	  services	  
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Case	  3	  –	  Vital	  Signs	  Monitoring/eHealth	  
	  Elderly	  Chronic	  Diseases	  Management/	  Ambulatory	  care	  
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Wireless	  challenges	  (1)	  
Homes	  of	  elderly	  
•  Bayery	  powered	  sensors	  

-  Tradeoff	  between	  transmit	  power,	  number	  of	  sensor	  acFvaFons,	  richness	  of	  
data	  transmiyed	  

-  Frequency	  of	  changing	  bayeries	  à	  	  more	  than	  1	  year	  
-  TransiFon	  from	  sleep	  mode	  

•  Distance	  in	  the	  home	  
-  Single	  hop	  
- MulF	  hop/mesh	  (need	  for	  powered	  nodes)	  

•  PenetraFon	  in	  the	  home	  
- MulFple	  walls	  
-  Blockage	  by	  human	  bodies	  

•  No	  wired	  internet	  available	  
-  In	  many	  cases	  elderly	  do	  not	  have	  internet	  at	  home	  

•  3G	  coverage	  
-  Oqen	  no	  coverage	  with	  a	  single	  provider	  
-  Fallback	  to	  GPRS	  if	  at	  end	  of	  cellular	  range	  (no	  video	  capability	  anymore)	  
-  Placement	  at	  home	  of	  3G	  router	  
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Wireless	  challenges	  (2)	  
CharacterisFcs	  of	  elderly	  /	  other	  

•  Unobtrusiveness	  
–  Do	  elderly	  in	  the	  home	  noFce	  the	  sensors	  
–  On	  body	  versus	  off	  body	  sensors	  

•  Cost	  of	  sensors	  
-  Tradeoff	  with	  mulFple	  sensors	  or	  single	  wireless	  sensors	  

•  Availability	  
-  Off	  the	  shelf	  from	  various	  vendors	  
-  Proven	  in	  the	  field	  

•  DifferenFaFon	  between	  mulFple	  persons	  
–  In	  the	  neighborhood	  of	  wireless	  sensors	  

•  Geographical	  
–  Spectrum	  availability	  
–  Duty	  cycle	  
–  Afraid	  of	  electro	  magneFc	  radiaFon	  
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End	  to	  end	  challenges	  
Many	  wireless	  connecFons	  involved	  

Home	  
Gateway	  Sensors	   Cloud	  

services	   Users	  

Security	  

Privacy	  

Reliability	  

Cost	  effecFveness	  

SemanFc	  context	  
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End	  to	  end	  challenges	  
Many	  wireless	  connecFons	  involved	  

Home	  
Gateway	  Sensors	   Cloud	  

services	   Users	  

Security	  

Privacy	  

Reliability	  

Cost	  effecFveness	  

SemanFc	  context	  

Ref:	  *)	  ISOC	  Oct2015	  -‐	  hyp://www.internetsociety.org/sites/default/files/ISOC-‐IoT-‐Overview-‐20151014_0.pdf	  

ISOC:	  Users	  need	  to	  trust	  that	  IoT	  devices	  and	  related	  
data	  services	  are	  secure	  from	  vulnerabiliFes	  *)	  
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Final	  thoughts	  
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Final	  thoughts	  

•  Society	  needs	  to	  deal	  with	  the	  ageing	  populaFon	  
•  Unobtrusive	  monitoring	  with	  IoE/IoT	  and	  wireless	  sensor	  networks	  is	  a	  key	  
technical	  opportunity	  

•  CompeFng	  platorms	  –	  mulFple	  will	  exist	  with	  cloud	  integraFon	  
•  Enabling	  new	  services	  for	  ageing	  in	  place	  
•  Security	  and	  privacy	  will	  be	  key	  

	  
•  Some	  quesFons/challenges	  for	  the	  research	  community	  

–  Low	  power	  bayery	  powered	  wireless	  sensors	  with	  mulF	  year	  lifeFme	  
–  Streaming	  low	  data	  rate	  data	  while	  preserving	  lifeFme	  (e.g.	  heart	  rate,	  
ECG)	  

– Distance	  in	  a	  home	  of	  an	  elderly	  
–  SemanFcs	  of	  billions	  of	  wireless	  sensors	  

4

a year by 2025
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three billion 
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