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IǻǻȅɕƎȴǘȅǻܠ�¡ƷƫǓǻȅǯȅǋɜ�ƎǻƱ�
ȴǓƷ�ÀƎǯȽƷ�ȅǊ��ȽȪȴƎǘǻƎƪǯƷ�

¨ȣƪƎǻǘɦƎȴǘȅǻ

Chapter 6

8LI� [SVPH� MW� ƼVQP]� IRXVIRGLIH� MR� XLI� -RJSVQEXMSR� %KI�� 8IGLRSPSK]� GSRXMRYIW� XS� VIWLETI� IGSRSQMIW�
and societies amidst the fourth industrial revolution, or the exponentially paced disruption caused by the 
possibilities of billions of people connected by mobile devices, with unprecedented processing power, 
storage capacity and access to knowledge. These possibilities will be multiplied by emerging technological 
FVIEOXLVSYKLW�MR�ƼIPHW�WYGL�EW�EVXMƼGMEP�MRXIPPMKIRGI��VSFSXMGW��XLI�-RXIVRIX�SJ�8LMRKW��EYXSRSQSYW�ZILMGPIW��
��(�TVMRXMRK��RERSXIGLRSPSK]��FMSXIGLRSPSK]��QEXIVMEPW�WGMIRGI��IRIVK]�WXSVEKI�ERH�UYERXYQ�GSQTYXMRK�

Cities are at the centre of these changes as the concentration of people and human activities encourage 
XIGLRSPSK]�ERH�MRRSZEXMSR�XEPIRX�XS�GS�PSGEXI��)ZIR�EQMHWX�XLI�'3:-(����TERHIQMG��GMXMIW�EVI�[LIVI�XLI�QEMR�
health facilities are located and the home of the research institutions that are working assiduously to develop 
a vaccine. They are the home base for the technology companies that have produced the tools for millions to 
[SVO�JVSQ�LSQI��8LI�MRXIVTPE]�SJ�XIGLRSPSK]�ERH�MRRSZEXMSR�LEW�EPVIEH]�MRƽYIRGIH�YVFERM^EXMSR�TEXXIVRW�ERH�

is poised to further shape the future of cities. 
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�Ȫ� ƫƷǻȴȣƷȪ� ȅǊ� Ǝȣȴܠ� ȪƫǘƷǻƫƷ� ƎǻƱ� ǘƱƷƎ� ƷɛƫǓƎǻǋƷܠ� ƫǘȴǘƷȪ� ǓƎɕƷ�
ǓǘȪȴȅȣǘƫƎǯǯɜ�ȠǯƎɜƷƱ�Ǝ�ǪƷɜ�ȣȅǯƷ�ǘǻ�ƫƎȴƎǯɜȪǘǻǋݓ�ǘǻǻȅɕƎȴǘȅǻݔܠ�Ǝ�
ȴƷȣǸ�ƪȣȅƎƱǯɜ�ƱƷ̯ǻƷƱ�ƎȪ�ǻȅɕƷǯ�ǘƱƷƎȪܠ�ǸƷȴǓȅƱȪܠ�ƎȠȠȣȅƎƫǓƷȪ�
ƎǻƱ� ǪǻȅɖǯƷƱǋƷڦܥ� $ƷɕƷǯȅȠǸƷǻȴ� ȅǊ� ǻƷɖ� ȴƷƫǓǻȅǯȅǋǘƷȪܠ�
ȠȣȅƱȽƫȴǘȅǻ� ǸƷȴǓȅƱȪܠ� ǘǻȪȴǘȴȽȴǘȅǻƎǯ� ƎȣȣƎǻǋƷǸƷǻȴȪ� ƎǻƱ�
ǪǻȅɖǯƷƱǋƷ�ƎȣƷ�ǘǸȠȅȣȴƎǻȴ�ƷǯƷǸƷǻȴȪ�ȴǓƎȴ�ƷɛȠǯƎǘǻ�Ǔȅɖ�ƫǘȴǘƷȪ�
ǓƎɕƷ� ǋȣȅɖǻ� ƎǻƱ� ƫȅǻȴǘǻȽƷ� ȴȅ� ȪƷȣɕƷ� ƎȪ� ƫƷǻȴȣƷȪ� ȅǊ� ɖƷƎǯȴǓܠ�
ȅȠȠȅȣȴȽǻǘȴɜܠ�ƱǘɕƷȣȪǘȴɜ�ƎǻƱ�ƫȣƷƎȴǘɕǘȴɜ2ܥ

�ȴ� ȴǓǘȪ� ƫȽȣȣƷǻȴ�ǸȅǸƷǻȴ�ȅǊ� ȣƎȠǘƱ�ȽȣƪƎǻǘɦƎȴǘȅǻ�ƎǻƱ� ǊƎȪȴ݋
ȠƎƫƷƱ�ȴƷƫǓǻȅǯȅǋǘƫƎǯ�ƫǓƎǻǋƷ�ǘǻ�ȴǓƷ�ƫȅǻȴƷɛȴ�ȅǊ�ƷƫȅǯȅǋǘƫƎǯ�ƎǻƱ�
ȠȽƪǯǘƫ�ǓƷƎǯȴǓ�ƫȣǘȪƷȪ�ƎǸǘƱȪȴ�ƱƷƷȠ�ȪȅƫǘƎǯ�ǘǻƷʐȽƎǯǘȴǘƷȪܠ�ƫǘȴǘƷȪ�
ȣƷǸƎǘǻ�ȴǓƷ�ǯǘǻƫǓȠǘǻ�ȴȅ�ƎƫǓǘƷɕǘǻǋ�ȪȽȪȴƎǘǻƎƪǯƷ�ƱƷɕƷǯȅȠǸƷǻȴ�
ƎǻƱ�ǸƷƷȴǘǻǋ�ȅȽȣ�ƫǯǘǸƎȴƷ�ǋȅƎǯȪܥ�DƷǻƫƷܠ�ǸȅȣƷ�ȴǓƎǻ�ƷɕƷȣܠ�ǘȴ�
ǘȪ�ƫȣǘȴǘƫƎǯ�ȴȅ�ǯƷɕƷȣƎǋƷ�ȴǓƷ�ȅȠȠȅȣȴȽǻǘȴǘƷȪ�ȴǓƎȴ�ȽȣƪƎǻǘɦƎȴǘȅǻ�
ȠȣƷȪƷǻȴȪ� �ƎȪݓ Ǝǻ� ƷǻǋǘǻƷ� ȅǊ� ȪȽȪȴƎǘǻƷƱ� ƎǻƱ� ǘǻƫǯȽȪǘɕƷ�
ƷƫȅǻȅǸǘƫ� ǋȣȅɖȴǓܠ� ȪȅƫǘƎǯ� ƎǻƱ� ƫȽǯȴȽȣƎǯ� ƱƷɕƷǯȅȠǸƷǻȴ� ƎǻƱ�
ƷǻɕǘȣȅǻǸƷǻȴƎǯ� ȠȣȅȴƷƫȴǘȅǻڨݔܥ� IǻǻȅɕƎȴǘȅǻ� ǘȪ� ȴǓƷ� ǯȽƪȣǘƫƎǻȴ�
ȴǓƎȴ�ǊƎƫǘǯǘȴƎȴƷȪ�ȴǓǘȪ�ƷǻǋǘǻƷܥ�

�ǘȴǘƷȪ� ƎȣƷ� ƫȅǸȠȣǘȪƷƱ� ȅǊ� ƱǘɕƷȣȪƷ� ȠȅȠȽǯƎȴǘȅǻȪ� ǯǘɕǘǻǋ� ǘǻ�
ǘǻȴȣǘƫƎȴƷ�ɖƷƪȪ�ȅǊ�ƫȅȅȠƷȣƎȴǘȅǻ�ƎǻƱ�ƫȅȅȣƱǘǻƎȴǘȅǻܥ��Ȫ�Ǝ�ȣƷȪȽǯȴ�
ȅǊ� ȴǓǘȪ� ȠȣȅɛǘǸǘȴɜܠ� ƱƷǻȪǘȴɜܠ� ƱǘɕƷȣȪǘȴɜ� ƎǻƱ� ȪǓƷƷȣ� ǻȽǸƪƷȣȪܠ�
ƫǘȴǘƷȪ� ǋǘɕƷ� ȣǘȪƷ� ȴȅ� Ǝ� ȪƷȴ� ȅǊ� ƫȅǸȠǯƷɛ� ȠȣȅƪǯƷǸȪ� ƎȣȅȽǻƱ�
ƫǓƎǯǯƷǻǋƷȪ� ǯǘǪƷ�ǓƷƎǯȴǓܠ�ƷƱȽƫƎȴǘȅǻܠ�Ǹȅƪǘǯǘȴɜܠ� ǯȅǋǘȪȴǘƫȪܠ� ǊȅȅƱ�
ȪƷƫȽȣǘȴɜܠ� ƫȅǻȪȽǸȠȴǘȅǻܠ� ɖƎȪȴƷܠ� ȠȅɕƷȣȴɜ� ƎǻƱ� ǘǻƷʐȽƎǯǘȴɜܥ�
̞ƷȪƷ�ǘȪȪȽƷȪܠ� ǘǻ�ȴȽȣǻܠ�ǸƎǪƷ�ƫǘȴǘƷȪ�ȠȣǘǸƷ�ȪȴƎǋƷȪ�ȴȅ�ƱƷɕƷǯȅȠ�
ǘǻǻȅɕƎȴǘɕƷ� ȪȅǯȽȴǘȅǻȪ� ȴȅ� ǋǯȅƪƎǯ� ƫǓƎǯǯƷǻǋƷȪܥ� �ǘȴǘƷȪ� ƎȣƷ� ɖƷǯǯ�
ȠȅǘȪƷƱ� ȴȅ� ƎƱƱȣƷȪȪ� ȴǓƷȪƷ� ȠȣƷȪȪǘǻǋ� ȠȣȅƪǯƷǸȪ� ƪɜ� ǯƷɕƷȣƎǋǘǻǋ�
ȴǓƷ� ɕƷȣɜ� ȪȴȣƷǻǋȴǓȪ� ȅǊ� ȽȣƪƎǻ� ǯǘǊƷܥ� IǻƱƷƷƱܠ� ƫǘȴǘƷȪ� ȴǓƎȴ� ƎȣƷ�
ȅȠƷǻܠ� ǘǻƫǯȽȪǘɕƷ� ƎǻƱ� ƱǘɕƷȣȪƷ� ƷǻƫȅȽȣƎǋƷ� ƫȣƷƎȴǘɕƷ� ȣƷȪȠȅǻȪƷȪ�
ƎǻƱ�ɕǘƪȣƎǻȴ�ǻƷǘǋǓƪȅȽȣǓȅȅƱȪ� ȴǓƎȴ� ȣƷȪȽǯȴ� ǘǻ�ǓǘǋǓƷȣ�ǓȽǸƎǻ�

îɴȏǢȡ�>ǅǢɫɡ
1. Cities are rapidly deploying technology to address a wide range 

of urban challenges.
2. New technologies and innovation provide opportunities for 

cities to meet the SDGs and generate immense value from the 
process of urbanization. 

��� 8LI�'3:-(����TERHIQMG�MW�EGGIPIVEXMRK�XLI�HITPS]QIRX�SJ�
innovation and technology in urban areas.

4. The global demand for smart cities is growing rapidly, from 
US$622 billion in 2017 to US$1 trillion in 2019; this is expected 
XS�VIEGL�97������XVMPPMSR�F]������

��� 4VSFPIQW�SJ�HMKMXEP�I\GPYWMSR�MR�EGGIWW�XS�XLI�FIRIƼXW�SJ�RI[�
technologies persist, potentially deepening inequalities

�ȼȦȏǢʓ�ɗȼȏȲɫɡ
1. Cities must work to promote effective policies to protect 

citizen data and empower citizens to understand how to 
protect their personal data.

2. Clear, ethical frameworks and institutional arrangements for 
data collection and data sharing should be put in place.

��� 8IGLRSPSK]�MW�QSWX�IJJIGXMZI�[LIR�GSYTPIH�[MXL�MRWXMXYXMSREP�
innovation and is not a substitute for improving governance.

4. Results of smart city experiments are mixed and particularly 
poor when these efforts are technology- rather than people-
driven.

5. Technology cannot displace citizen engagement in community 
and city affairs.

Cities are at the centre of the 
technological changes occasioned by 
the fourth industrial revolution, namely 
the move towards big data, quantum 
computing, the Internet of Things (IoT), 
EYXSQEXMSR�ERH�EVXMƼGMEP�MRXIPPMKIRGI
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ȠȣȅƱȽƫȴǘɕǘȴɜک� ƎǻƱ� ǘǻǻȅɕƎȴǘȅǻڪܥ� �ǘȴǘƷȪܠ� ƎȪ� ȴǓƷ� Ƚǻǘȴ� ȅǊ�
ǋȅɕƷȣǻǸƷǻȴ�ƫǯȅȪƷȪȴ�ȴȅ�ƫǘȴǘɦƷǻȪܠ�Ǝƫȴ�ƎȪݓ�ƫǘɕǘƫ�ǯƎƪȅȣƎȴȅȣǘƷȪݔ�ȴȅ�
ǊȅȪȴƷȣ�ǘǻǻȅɕƎȴǘȅǻ�Ǌȅȣ�ȪȽȪȴƎǘǻƎƪǯƷ�ƱƷɕƷǯȅȠǸƷǻȴ�ȴǓƎȴ�ƫƎǻ�ƪƷ�
ȣƷȠǯǘƫƎȴƷƱ�ƎǻƱ�ȪƫƎǯƷƱ�ȽȠګܥ 

�ǘȴǘƷȪ� ƎȣƷ� Ǝȴ� ȴǓƷ� ƫƷǻȴȣƷ� ȅǊ� ȴǓƷ� ȴƷƫǓǻȅǯȅǋǘƫƎǯ� ƫǓƎǻǋƷȪ�
ȅƫƫƎȪǘȅǻƷƱ�ƪɜ�ȴǓƷ�ǊȅȽȣȴǓ�ǘǻƱȽȪȴȣǘƎǯ�ȣƷɕȅǯȽȴǘȅǻܠ�ǻƎǸƷǯɜ�ȴǓƷ�
ǸȅɕƷ�ȴȅɖƎȣƱȪ�ƪǘǋ�ƱƎȴƎܠ�ʐȽƎǻȴȽǸ�ƫȅǸȠȽȴǘǻǋܠ�ȴǓƷ�IǻȴƷȣǻƷȴ�
ȅʑ� ̞ǘǻǋȪ� ܽIȅ¡ܾܠ� ƎȽȴȅǸƎȴǘȅǻ� ƎǻƱ� Ǝȣȴǘ̯ƫǘƎǯ� ǘǻȴƷǯǯǘǋƷǻƫƷܥ�
¡ƷƫǓǻȅǯȅǋɜ� ƫȅǸȠƎǻǘƷȪ� ƎȣƷ� ƎȴȴȣƎƫȴƷƱ� ȴȅ� ƫǘȴǘƷȪ� ƪƷƫƎȽȪƷ�
ȅǊ� ȴǓƷǘȣ� ȪȠƷƫǘƎǯǘɦƷƱ� ƎǻƱ� ƱǘɕƷȣȪƷ� ȴƎǯƷǻȴ� ȠȅȅǯȪ� ƎȪ� ɖƷǯǯ� ƎȪ�
ƫǯȽȪȴƷȣȪ�ȅǊ�ǯǘǪƷǸǘǻƱƷƱ�̯ȣǸȪܥ��ȅǻȪƷʐȽƷǻȴǯɜܠ�ȪȅǸƷ�ƫǘȴǘƷȪ�ƎȣƷ�
ȣƷƎȠǘǻǋ� ȴǓƷ� ƱǘȣƷƫȴ� ƎǻƱ� ǘǻƱǘȣƷƫȴ� ƪƷǻƷ̯ȴȪ� ȅǊ� ȴƷƫǓǻȅǯȅǋǘƫƎǯ�
ǘǻǻȅɕƎȴǘȅǻ� ɖǓǘǯƷ� ƎǯȪȅ� ƎƱƱȣƷȪȪǘǻǋ� ǻƷɖ� ȠȣȅƪǯƷǸȪ� ȪȽƫǓ� ƎȪ�
Ʒ݋ɖƎȪȴƷڬܠ�ȪȽȣɕƷǘǯǯƎǻƫƷڭܠ�ǯƎƪȅȽȣ�ƱǘȪȣȽȠȴǘȅǻڮ�ƎǻƱ�ƱǘǋǘȴƎǯ�ƎǻƱ�
ȪȠƎȴǘƎǯ� ƷɛƫǯȽȪǘȅǻȪ� ȴǓƎȴ� ƫƎǻ� ƷɛƎƫƷȣƪƎȴƷ� ǘǻƷʐȽƎǯǘȴǘƷȪ� ƎǻƱ�
ƷǻɕǘȣȅǻǸƷǻȴƎǯ�ȠȣȅƪǯƷǸȪܥ�

]ƎȣǋƷ� ȴƷƫǓǻȅǯȅǋɜܠ� ƎȣƫǓǘȴƷƫȴȽȣƎǯ� ƎǻƱ� ƷǻǋǘǻƷƷȣǘǻǋ� ̯ȣǸȪ�
ɖǘȴǓ� ̯ǻƎǻƫǘƎǯ� ǘǻȴƷȣƷȪȴȪ� ǘǻ� ȽȣƪƎǻ� ƱƷɕƷǯȅȠǸƷǻȴ� ƎȣƷ� ƎǯȪȅ�
ȠȣȅǸȅȴǘǻǋ�ȴǓƷǘȣ�ȅɖǻ�ǻȅȴǘȅǻȪ�ȅǊ�Ǔȅɖ�ƫǘȴǘƷȪ�ȪǓȅȽǯƱ�ǘǻǻȅɕƎȴƷ�

ȽǻƱƷȣ�ȴǓƷ�ȣȽƪȣǘƫ�ȅǊݓ�ȪǸƎȣȴ�ƫǘȴǘƷȪ̞�ݔܥ ȽȪܠ�ƫǘȴǘƷȪ�ǸȽȪȴ�ǻƎɕǘǋƎȴƷ�
Ǔȅɖ�ȴȅ�ǸƎǻƎǋƷܠ�ȣƷǋȽǯƎȴƷ�ƎǻƱ�ȪȅǸƷȴǘǸƷȪ�ȣƷȪǘȪȴ�ȠȣƷȪȪȽȣƷȪ�ȴȅ�
ƎƱȅȠȴ� ȴƷƫǓǻȅǯȅǋǘƷȪ� ȴǓƎȴ� ƎȣƷ� ƪƷǘǻǋ� ƎƫȴǘɕƷǯɜ� ȠȣȅǸȅȴƷƱ� ƪɜ�
ǸȽǯȴǘǻƎȴǘȅǻƎǯ� ƫȅȣȠȅȣƎȴǘȅǻȪܥ� IǻȪȴƷƎƱ� ȴǓƷɜ� ǸȽȪȴ� ǊƎƫǘǯǘȴƎȴƷ�
ƪȅȴȴȅǸ݋ȽȠ� ǘǻǻȅɕƎȴǘȅǻ� ƎǻƱ� ȴƷƫǓǻȅǯȅǋɜ� ȴǓƎȴ� ƪƷǻƷ̯ȴ�
ȣƷȪǘƱƷǻȴȪ�ƎǻƱ�ƎƱƱȣƷȪȪ�ȠȣƷȪȪǘǻǋ�ȠȣȅƪǯƷǸȪ�ɖǓǘǯƷ�ȠȣȅȴƷƫȴǘǻǋ�
ȠȣǘɕƎƫɜ�ƎǻƱ�ƫǘȴǘɦƷǻ�ƱƎȴƎ̞�ڥڦܥƷȪƷ�ȴƷƫǓǻȅǯȅǋǘƫƎǯ�ǊȣȅǻȴǘƷȣȪ�ƎȣƷ�
ǧȽȪȴ�ȅǻƷ�ȅǊ�ȴǓƷ�ƱȅǸƎǘǻȪ�ǘǻ�ɖǓǘƫǓ�ƫǘȴǘƷȪ�ƎȣƷ�ɖƎǋǘǻǋ�ƫȣǘȴǘƫƎǯ�
ƪƎȴȴǯƷȪ� Ǌȅȣ� ȪȽȪȴƎǘǻƎƪǯƷ�ǓȽǸƎǻ�ƱƷɕƷǯȅȠǸƷǻȴ�ɖǘȴǓ� ǘǸȠƎƫȴȪ�
ǊƎȣ�ƪƷɜȅǻƱ�ȴǓƷǘȣ�ƪȅȽǻƱƎȣǘƷȪڦڦܥ

̞ǘȪ�ƫǓƎȠȴƷȣ�ɖǘǯǯ�ƷɛȠǯȅȣƷ�Ǔȅɖ�ƫǘȴǘƷȪ�ƎƫȣȅȪȪ� ȴǓƷ�ǋǯȅƪƷ�ƎȣƷ�
ƎƱƱȣƷȪȪǘǻǋ�ƫǓƎǯǯƷǻǋƷȪ�ȴǓȣȅȽǋǓ�ǘǻǻȅɕƎȴǘȅǻ�ƎǻƱ�ȴƷƫǓǻȅǯȅǋɜ�
ƎǻƱ�ǘǻ�Ʊȅǘǻǋ�Ȫȅܠ�ǸƷƷȴǘǻǋ�ȴǓƷ�ƱƷǸƎǻƱȪ�ȅǊ�ȴǓƷ�iƷɖ�¨ȣƪƎǻ�
�ǋƷǻƱƎܠ��$=Ȫ�ƎǻƱ��ƎȣǘȪ��ǋȣƷƷǸƷǻȴ�ȅǻ�ƫǯǘǸƎȴƷ�ƫǓƎǻǋƷܥ�Iȴ�
ƷɛȠǯȅȣƷȪ�Ǔȅɖ�ƫǘȴǘƷȪ�ƎȣƷ�ƫȣƷƎȴǘɕƷǯɜ�ƷɛȠƷȣǘǸƷǻȴǘǻǋ�ȴȅ�ǋƷǻƷȣƎȴƷ�
ƷƫȅǻȅǸǘƫܠ� ȪȅƫǘƎǯܠ� ƫȽǯȴȽȣƎǯ� ƎǻƱ� ƷǻɕǘȣȅǻǸƷǻȴƎǯ� ɕƎǯȽƷ�
ܽ�ǓƎȠȴƷȣ̞�ܥܾڧ�Ʒ�ƫǓƎȠȴƷȣ�ɖǘǯǯ�ƱǘȪƫȽȪȪ�ȴǓƷ�ɖƎɜȪ�ƫǘȴǘƷȪ�ǓƎɕƷ�
ƷǻǓƎǻƫƷƱ�ƎǻƱ�ȪȴȣƷǻǋȴǓƷǻƷƱ�ȴǓƷ�ƱƷȠǯȅɜǸƷǻȴ�ȅǊ�ǘǻǻȅɕƎȴǘȅǻ�
ƎǻƱ�ȴƷƫǓǻȅǯȅǋɜ�ǘǻ�ȽȣƪƎǻ�ƎȣƷƎȪ�Ǌȅȣ�ȴǓƷ�ƪƷǻƷ̯ȴ�ȅǊ�ȣƷȪǘƱƷǻȴȪܥ�
DȅɖƷɕƷȣܠ�ǘȴ�ɖǘǯǯ�ƎǯȪȅ�ƱǘȪƫȽȪȪ�ȴǓƷ�ȴǓȣƷƎȴȪ�ȴȅ�ǘǻƫǯȽȪǘɕƷܠ�ȪƎǊƷܠ�
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ȪȽȪȴƎǘǻƎƪǯƷ� ƎǻƱ� ȣƷȪǘǯǘƷǻȴ� ȽȣƪƎǻ� ƱƷɕƷǯȅȠǸƷǻȴ� ƪȣȅȽǋǓȴ�
ƎƪȅȽȴ�ƪɜ�ȴƷƫǓǻȅǯȅǋǘƫƎǯ�ƫǓƎǻǋƷ�ƎǻƱ�ȠȣȅƪǯƷǸƎȴǘƫ�ƫȅǻƫƷȠȴȪ�
ƎǻƱ� ƱɜǻƎǸǘƫȪ� ƎȣȅȽǻƱ� Ǔȅɖ� ȴƷƫǓǻȅǯȅǋɜ� ȪǓȅȽǯƱ� ƪƷ� ȽȪƷƱܥ�
�ȅǻƫƷȣǻȪ� ǘǻƫǯȽƱƷ� ȪƷȣǘȅȽȪ�ƱǘȪȣȽȠȴǘȅǻȪ� ǘǻ� ǯƎƪȅȽȣ�ǸƎȣǪƷȴȪܠ�
ȠȅȴƷǻȴǘƎǯ� ƱƷƷȠƷǻǘǻǋ� ǘǻƷʐȽƎǯǘȴɜ� ƎǻƱ� ȪȅƫǘƎǯ� ȪƷǋȣƷǋƎȴǘȅǻ�
ܽ�ǓƎȠȴƷȣ� �ܠܾڦ ƎȪ� ɖƷǯǯ� ƎȪ� ǘǻƫȣƷƎȪǘǻǋ� ȪȽȣɕƷǘǯǯƎǻƫƷ� ƎǻƱ� ȴǓƷ�
ƱƎǻǋƷȣ�ȴǓƎȴ�ȴǓƷ�ȅɕƷȣƎǯǯ�ȠƎƫƷ�ȅǊ�ƫǓƎǻǋƷ�ǘȪ�ȅȽȴȪȴȣǘȠȠǘǻǋ�ȴǓƷ�
Ǝƪǘǯǘȴɜ� ȅǊ� ȣƷǋȽǯƎȴȅȣɜ� ȪɜȪȴƷǸȪ� ƎǻƱ� ǸȽǻǘƫǘȠƎǯ� ƫƎȠƎƫǘȴǘƷȪ�
ȴȅ� ǸƎǻƎǋƷ� ȴǓƷ� ȣǘȪǪȪ� ƎȪȪȅƫǘƎȴƷƱ� ɖǘȴǓ� ǻƷɖ� ȴƷƫǓǻȅǯȅǋǘƷȪܥ�
�ȅǸƷ� ȅǊ� ȴǓƷȪƷ� ƫȅǻƫƷȣǻȪ� ƷǸƷȣǋƷ� ǊȣȅǸ� ȴǓƷ� ȣǘȪƷ� ȅǊ� �ȪǸƎȣȴݓ
ƫǘȴǘƷȪݔ�ƎǻƱ�ƫȅǻȴȣƎȪȴ�ɖǘȴǓ�ȪȽƫƫƷȪȪǊȽǯ�ȽȣƪƎǻ�ǘǻǻȅɕƎȴǘȅǻ�ȴǓƎȴ�
ȠȣǘȅȣǘȴǘɦƷȪ� ȠƷȅȠǯƷ� ȅɕƷȣ� ȴƷƫǓǻȅǯȅǋɜܥ� <ǘǻƎǯǯɜܠ� ȴǓǘȪ� ƫǓƎȠȴƷȣ�
ȅ̠ƷȣȪ� ȪȅǸƷ� ȣƷƫȅǸǸƷǻƱƎȴǘȅǻȪ� Ǌȅȣ� ȴǓƷ� ɖƎɜ� ǊȅȣɖƎȣƱ� Ǌȅȣ�
ƫǘȴǘƷȪ� ȴȅ� ǘǻǻȅɕƎȴƷ� ƎǻƱ� ǯƷɕƷȣƎǋƷ� ȴƷƫǓǻȅǯȅǋɜ� ǘǻ� ɖƎɜȪ� ȴǓƎȴ�
ȽǻǯƷƎȪǓ�ȴǓƷ�ǊȽǯǯ�ɕƎǯȽƷ�ȅǊ�ȪȽȪȴƎǘǻƎƪǯƷ�ȽȣƪƎǻǘɦƎȴǘȅǻ�ƎǻƱ�ǓƷǯȠ�
ȽȪ�ȪȅǯɕƷ�ȅȽȣ�ǋǯȅƪƎǯ�ƫǓƎǯǯƷǻǋƷȪܥ

6.1.  What is Innovation and Why Does It 
Matter?

�ȅǸƷ� ǓƎɕƷ� ƫƎȽȴǘȅǻƷƱ� ȴǓƎȴ� ǘǻǻȅɕƎȴǘȅǻ� ǓƎȪ� ƪƷƫȅǸƷ� Ȫȅ�
ǊȣƷʐȽƷǻȴǯɜ�ȽȪƷƱ�ǘǻ�ȪȽƫǓ�Ǝ�ɖǘƱƷ�ȣƎǻǋƷ�ȅǊ�ƫȅǻȴƷɛȴȪ�ȴǓƎȴ�ǘȴ�ǘȪ�
ǻȅɖ� Ǝ�ǸƷƎǻǘǻǋǯƷȪȪ� ƪȽɦɦɖȅȣƱ̞�ڧڦܥǘȪ� ƎƫƫȽȪƎȴǘȅǻ�ǸƎǪƷȪ� ǘȴ�
ƷɕƷǻ�ǸȅȣƷ�ǘǸȠȅȣȴƎǻȴ�ȴȅ�ƪƷ�ƫǯƷƎȣ�ȅǻ�ǘȴȪ�ǸƷƎǻǘǻǋܥ��ȣȅƎƱǯɜܠ�
ǘǻǻȅɕƎȴǘȅǻ�ȣƷǊƷȣȪ�ȴȅ�ǻȅɕƷǯ�ǘƱƷƎȪܠ�ǸƷȴǓȅƱȪܠ�ƎȠȠȣȅƎƫǓƷȪ�ƎǻƱ�
ǪǻȅɖǯƷƱǋƷ� ȴǓƎȴ� ƎȣƷ� ƎȠȠǯǘƷƱ� ȴȅ� Ȫȅǯɕǘǻǋ� ȠȣȅƪǯƷǸȪܥ� ̞ƷȪƷ�
ȠȣȅƪǯƷǸ݋Ȫȅǯɕǘǻǋ� ǸƷƎȪȽȣƷȪ� ƫƎǻ� ǘǻƫǯȽƱƷ� ȴǓƷ� ƱƷɕƷǯȅȠǸƷǻȴ�
ȅǊ�ǻƷɖ�ȴƷƫǓǻȅǯȅǋǘƷȪܠ�ƪȽȴ�ǘȴ�ǘȪ�ǘǸȠȅȣȴƎǻȴ�ȴȅ�ǻȅȴƷ�ȴǓƎȴ�ȴǓǘȪ�
ƱƷ̯ǻǘȴǘȅǻ�ǋȅƷȪ�ƪƷɜȅǻƱ�ǻƷɖ�ȴƷƫǓǻȅǯȅǋǘƷȪ�ƎǻƱ�ǘǻɕƷǻȴǘȅǻȪ�ȴȅ�
ǘǻƫǯȽƱƷ�ƫǓƎǻǋƷȪ�ǘǻ�ȠȣȅƱȽƫȴǘȅǻ�ǸƷȴǓȅƱȪ�ƎǻƱ�ǘǻȪȴǘȴȽȴǘȅǻƎǯܠ�
ƷƫȅǯȅǋǘƫƎǯܠ� ȪȅƫǘƎǯ� ƎǻƱ� ȠȅǯǘȴǘƫƎǯ� ƎȣȣƎǻǋƷǸƷǻȴȪܥ� �Ȫ� ȅǻƷ�
ǓǘȪȴȅȣǘƎǻ� ȅǊ� ȴǓƷ� ǘƱƷƎ� ȅǊ� ǘǻǻȅɕƎȴǘȅǻ� ǻȅȴƷȪܟ� �ȴȅƱƎɜݓ ȠƷȅȠǯƷ�
ƷɛȠƷƫȴ� ǘǻǻȅɕƎȴǘȅǻ� ȴȅ� ƪƷ� ȪȅƫǘƷȴƎǯܠ� ƷǻɕǘȣȅǻǸƷǻȴƎǯ� ƎǻƱ�
ƷȴǓǘƫƎǯܠ�ȣƎȴǓƷȣ�ȴǓƎǻ�Ȫȴȣǘƫȴǯɜ�ƷƫȅǻȅǸǘƫڨڦݔܥ 

�ȴ�Ǝ�ȴǘǸƷ�ɖǓƷǻ�ȴǓƷ�ɖȅȣǯƱ�ǘȪ�ȣƎȠǘƱǯɜ�ȽȣƪƎǻǘɦǘǻǋ�ǘǻ�ȴǓƷ�ƫȅǻȴƷɛȴ�
ȅǊ� ȪƷȣǘȅȽȪ� ƫǯǘǸƎȴƷܠ� ȣƷȪȅȽȣƫƷܠ� ȠȽƪǯǘƫ� ǓƷƎǯȴǓ� ƎǻƱ� ƷƫȅǯȅǋǘƫƎǯ�
ƫǓƎǯǯƷǻǋƷȪکڦܠ� ȴǓƷ� ǻƷƷƱ� Ǌȅȣ� ǘǻǻȅɕƎȴǘȅǻ� ƪȣȅƎƱǯɜ� ȽǻƱƷȣȪȴȅȅƱ�
ȴƎǪƷȪ�ȅǻ�ȠƎȣȴǘƫȽǯƎȣ�ǊȅȣƫƷܥ�Iǻ�ȴǓƷ�ǊƎƫƷ�ȅǊ�ȴǓƷ�ǻƷƷƱ�Ǌȅȣ�ȣƎȠǘƱ�
ȴȣƎǻȪǘȴǘȅǻ�ȴȅ�ƱƷƫƎȣƪȅǻǘɦƷƱܠ�ȪȽȪȴƎǘǻƎƪǯƷ�ȽȣƪƎǻ�ƷƫȅǻȅǸǘƷȪ�ƎǻƱ�
ƱƷɕƷǯȅȠǸƷǻȴ�ܽ�ǓƎȠȴƷȣܠܾڧ��ƫǘȴǘƷȪ�ǻƷƷƱ�ȴȅ�ǘǻǻȅɕƎȴƷ�ȴȅ�ƱƷɕƷǯȅȠ�
ǻȅɕƷǯ� ȠƎȴǓɖƎɜȪ� ƎǻƱ� ȪȅǯȽȴǘȅǻȪ� ȴȅ� ȠƷȣȪǘȪȴƷǻȴ� ƎǻƱ� ƷǸƷȣǋǘǻǋ�
ƫǓƎǯǯƷǻǋƷȪ̞�ܥǘȪ�ȽȣǋƷǻƫɜ�ǸƎǪƷȪ� ǘǻǻȅɕƎȴǘȅǻ�ǊȽǻƱƎǸƷǻȴƎǯ�ȴȅ�
ƎȴȴƎǘǻǘǻǋ�Ǝ�ƪƷȴȴƷȣ�ȽȣƪƎǻ�ǊȽȴȽȣƷ�Ǌȅȣ�ȴǓƷ�ȠǯƎǻƷȴ�ȴǓƎȴ�ƫƎȠȴȽȣƷȪ�
ȴǓƷ�ǊȽǯǯ�ɕƎǯȽƷ�ȅǊ�ȪȽȪȴƎǘǻƎƪǯƷ�ȽȣƪƎǻǘɦƎȴǘȅǻܥ

<ȅȣ� ȴǓǘȪ� ȣƷƎȪȅǻܠ� ȴǓƷ� iƷɖ� ¨ȣƪƎǻ� �ǋƷǻƱƎ� ȪȴȣƷȪȪƷȪ� ȴǓƷ�
ǘǸȠȅȣȴƎǻƫƷ� ȅǊ� ƫȣƷƎȴǘǻǋ� �Ǝǻݓ ƷǻƎƪǯǘǻǋ� ƷǻɕǘȣȅǻǸƷǻȴ� ƎǻƱ� Ǝ�
ɖǘƱƷ�ȣƎǻǋƷ�ȅǊ�ǸƷƎǻȪ�ȅǊ�ǘǸȠǯƷǸƷǻȴƎȴǘȅǻܠ�ǘǻƫǯȽƱǘǻǋ�ƎƫƫƷȪȪ�
ȴȅ� ȪƫǘƷǻƫƷܠ� ȴƷƫǓǻȅǯȅǋɜ� ƎǻƱ� ǘǻǻȅɕƎȴǘȅǻ� ƎǻƱ� ƷǻǓƎǻƫƷƱ�
ǪǻȅɖǯƷƱǋƷ݋ȪǓƎȣǘǻǋڪڦݔܥ�IǻǻȅɕƎȴǘȅǻ�ǘȪ�ƎǯȪȅ�ƷɛȠǯǘƫǘȴǯɜ�ȠƎȣȴ�ȅǊ�
��ɖǓǘƫǓ�ȣƷʐȽǘȣƷȪ�fƷǸƪƷȣ��ȴƎȴƷȪܠڮ�=$� ȴȅ�ƪȽǘǯƱ� �ȣƷȪǘǯǘƷǻȴݓ
ǘǻǊȣƎȪȴȣȽƫȴȽȣƷܠ� ȠȣȅǸȅȴǘǻǋ� ǘǻƫǯȽȪǘɕƷ� ƎǻƱ� ȪȽȪȴƎǘǻƎƪǯƷ�
ǘǻƱȽȪȴȣǘƎǯǘɦƎȴǘȅǻ�ƎǻƱ�ǊȅȪȴƷȣǘǻǋ� ǘǻǻȅɕƎȴǘȅǻݔܥ� IǻǻȅɕƎȴǘȅǻ� ǘȪ�
ȴǓȽȪ�ȪƷƷǻ�ƎȪ�ƪȅȴǓ�Ǝ�ƫȣǘȴǘƫƎǯ�ǸƷƎǻȪ�ȴȅ�ȴǓƷ�ƷǻƱ�ȅǊ�ƱƷǯǘɕƷȣǘǻǋ�ȅǻ�
ȴǓƷ�ǘǻȴƷȣǻƎȴǘȅǻƎǯ�ƱƷɕƷǯȅȠǸƷǻȴ�ƎǋƷǻƱƎ�ȣƷǯƎȴƷƱ�ȪȽȪȴƎǘǻƎƪǯƷ�
ȽȣƪƎǻǘɦƎȴǘȅǻ� ƎǻƱ� ƎȪ� Ǝ� ƱƷȪǘȣƎƪǯƷ� ƷǻƱ� ǘǻ� ƎǻƱ�ȅǊ� ǘȴȪƷǯǊ� ȴǓƎȴ�
ƪȣǘǻǋȪ� ǘǸȠȣȅɕƷǸƷǻȴȪ� ȴǓȣȅȽǋǓ� ǻƷɖ� ȴȅȅǯȪܠ� ȠȣȅƱȽƫȴȪ� ƎǻƱ�
ɖƎɜȪ�ȅǊ�ɖȅȣǪǘǻǋܥ�Iǻ�ȴǓǘȪ�ƫȅǻȴƷɛȴܠ�ǘǻǻȅɕƎȴǘȅǻ�ȅ̠ƷȣȪ�Ǝ�ǻȅȴǘȅǻ�
ȅǊ� ǓȽǸƎǻ� ȠȣȅǋȣƷȪȪ� ƎǻƱ� ƫȣƷƎȴǘɕǘȴɜ� ǘǻ� ǯǘǋǓȴ� ȅǊ� ȴǓƷ� ȪȅƫǘƷȴƎǯ�
ƫǓƎǯǯƷǻǋƷȪ�ȴǓƎȴ�ȪȠƎǻ�ȴǓƷ��$=Ȫܠ�i¨��ƎǻƱ��ƎȣǘȪ��ǋȣƷƷǸƷǻȴܥ

Iǻ�ȴǓƷ�ƫȅǻȴƷǸȠȅȣƎȣɜ�ǸȅǸƷǻȴܠ�ǘǻǻȅɕƎȴǘȅǻ�ǘȪ�ȅ̮Ʒǻ�ƎȪȪȅƫǘƎȴƷƱ�
ɖǘȴǓ� ȪȴƎȣȴ݋ȽȠ� ƪȽȪǘǻƷȪȪƷȪ� ƎǻƱ� ȴƷƫǓǻȅǯȅǋɜ� ƷǻȴȣƷȠȣƷǻƷȽȣȪ�
ȠȽȣȪȽǘǻǋ� ǻƎȣȣȅɖƷȣ� ƷƫȅǻȅǸǘƫ� ǋȅƎǯȪ� ȅǊ� Ʒ̤ƫǘƷǻƫɜ� ƎǻƱ�
ȠȣȅƱȽƫȴǘɕǘȴɜ̞�ܥƷ�r*���ƱƷ̯ǻƷȪ�ǘǻǻȅɕƎȴǘȅǻܠ�Ǌȅȣ�ƷɛƎǸȠǯƷܠ$
�ƎȪ�ȴǓƷ�ǘǸȠǯƷǸƷǻȴƎȴǘȅǻ�ȅǊ�Ǝ�ǻƷɖ�ȅȣ�Ȫǘǋǻǘ̯ƫƎǻȴǯɜ�ǘǸȠȣȅɕƷƱݓ
ȠȣȅƱȽƫȴ� ܽǋȅȅƱ� ȅȣ� ȪƷȣɕǘƫƷܾܠ� ȅȣ� ȠȣȅƫƷȪȪܠ� Ǝ� ǻƷɖ� ǸƎȣǪƷȴǘǻǋ�
ǸƷȴǓȅƱܠ� ȅȣ� Ǝ� ǻƷɖ� ȅȣǋƎǻǘɦƎȴǘȅǻƎǯ� ǸƷȴǓȅƱ� ǘǻ� ƪȽȪǘǻƷȪȪ�
ȠȣƎƫȴǘƫƷȪܠ�ɖȅȣǪȠǯƎƫƷ�ȅȣǋƎǻǘɦƎȴǘȅǻ�ȅȣ�ƷɛȴƷȣǻƎǯ� ȣƷǯƎȴǘȅǻȪګڦݔܥ 
Iǻ� ȴǓǘȪ� ƱƷ̯ǻǘȴǘȅǻܠ� ǘǻǻȅɕƎȴǘȅǻ� ǘȪ� ǯƎȣǋƷǯɜ� ȪƷƷǻ� ƎȪ� ƷǸƷȣǋǘǻǋ�
ǊȣȅǸ�ɖǘȴǓǘǻ�ȴǓƷ�ȠȣǘɕƎȴƷ�ȪƷƫȴȅȣܠ�ɖǘȴǓ�ȴǓƷ�ȣȅǯƷ�ȅǊ�ǋȅɕƷȣǻǸƷǻȴ�
ƪƷǘǻǋ� ȴǓƎȴ� ȅǊ� Ǝǻ� ƷǻƎƪǯƷȣܥ� ̞ǘȪ� ƱƷ̯ǻǘȴǘȅǻ� ǘȪ� ȴȅȅ� ǻƎȣȣȅɖ�
Ǌȅȣ� ƱǘȪƫȽȪȪǘȅǻȪ� ȅǊ� ȴǓƷ� ɕƎǯȽƷ� ȅǊ� ȪȽȪȴƎǘǻƎƪǯƷ� ȽȣƪƎǻǘɦƎȴǘȅǻ�
ƪƷƫƎȽȪƷ� ȽȣƪƎǻ� ǘǻǻȅɕƎȴǘȅǻȪ� ȴƎǪƷ� ȠǯƎƫƷ� ɖǘȴǓǘǻ� ƫȅǸȠǯƷɛ�
ǻƷȴɖȅȣǪƷƱ�ǊȅȣǸȪ�ȅǊ�ǋȅɕƷȣǻƎǻƫƷ�ɖǓƷȣƷ�ƫǘȴǘƷȪ�ƎǻƱ�ǻƎȴǘȅǻƎǯ�
ǋȅɕƷȣǻǸƷǻȴȪ�ȠǯƎɜ�Ǝ�ǪƷɜ�ȣȅǯƷ�ǘǻ�ȠƎȣȴǻƷȣȪǓǘȠ�ɖǘȴǓ�ȴǓƷ�ȠȣǘɕƎȴƷ�
ȪƷƫȴȅȣܠ�ȅɕƷȣ�ɖǓǘƫǓ�ȴǓƷɜ�ǸƎǘǻȴƎǘǻ�ȅɕƷȣȪǘǋǓȴܥ�=ȅɕƷȣǻǸƷǻȴȪ�
ƫƎǻ� ǓƷǯȠ� ƪɜ� ǧȽƱǘƫǘȅȽȪǯɜ� ƫǓƎǻǻƷǯǯǘǻǋ� ȠȽƪǯǘƫ� ǘǻɕƷȪȴǸƷǻȴڬڦ 
ƎǻƱ�ƫȣƷƎȴǘǻǋ�ǻƷȴɖȅȣǪȪ�ɖǘȴǓ�ȅȴǓƷȣ�ǪƷɜ�ƎƫȴȅȣȪܠ�ȴǓȽȪ�Ʊȣǘɕǘǻǋ�
ƫǓƎǻǋƷ� ȴȅɖƎȣƱȪ� ȴǓƷ� ȠȽƪǯǘƫ� ǋȅȅƱܥ� ̞ƷȪƷ� ȪȴƷȠȪ� ǘǻƫǯȽƱƷ�
ǘǻǻȅɕƎȴǘȅǻȪ� ǘǻ� ƱƷǯǘɕƷȣǘǻǋ� ǸȽǻǘƫǘȠƎǯ� ȪƷȣɕǘƫƷȪܠ� ȣƷƱȽƫǘǻǋ�
ƫƎȣƪȅǻ�ƷǸǘȪȪǘȅǻȪܠ� ǘǸȠȣȅɕǘǻǋ�ȴǓƷ�ȽȣƪƎǻ�ƷǻɕǘȣȅǻǸƷǻȴ�ƎǻƱ�
ǊȅȪȴƷȣǘǻǋ�ǸȅȣƷ�ǯǘɕƷƎƪǯƷ�ƫǘȴǘƷȪܥ

At a time when the world is rapidly 
urbanizing in the context of serious 
climate, resource, public health and 
ecological challenges , the need for 
innovation broadly understood takes on 
particular force
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�� ǋȣȅɖǘǻǋ� ȣƷƫȅǋǻǘȴǘȅǻ� ƷɛǘȪȴȪ� ȴǓƎȴ� ɖǓǘǯƷ� ƫǘȴǘƷȪ� ƫƎǻ� ȪƷȣɕƷ�
ƎȪ� ȠǯƎȴǊȅȣǸȪ� ȅǊ� ǘǻǻȅɕƎȴǘȅǻܠ� ƫȣƷƎȴǘɕǘȴɜ� ƎǻƱ� ǪǻȅɖǯƷƱǋƷ�
ǋƷǻƷȣƎȴǘȅǻܠ� ƫǘȴɜ� ǋȅɕƷȣǻǸƷǻȴȪ� ƫƎǻ� ƎǯȪȅ� ƪƷ� ǘǻǻȅɕƎȴȅȣȪ�
ƱȣƎɖǘǻǋ�ȅǻܠ�ƎǻƱ�ǘǻ�ȪȅǸƷ�ƫƎȪƷȪ�ƫȣƷƎȴǘǻǋܠ�ǻƷɖ�ȴƷƫǓǻȅǯȅǋǘƷȪ�
ƎȪ� ɖƷǯǯ� ƎȪ� ƱƷɕƷǯȅȠǘǻǋ� ǯƷǋƎǯ� ƎǻƱ� ǘǻȪȴǘȴȽȴǘȅǻƎǯ� ǘǻǻȅɕƎȴǘȅǻȪ�
ȴȅ� ǘǸȠȣȅɕƷ� ƎǻƱ� ȴȣƎǻȪǊȅȣǸ� ǋȅɕƷȣǻǸƷǻȴ� ȠȣȅƫƷȪȪƷȪ� ƎǻƱ�
ȪƷȣɕǘƫƷ� ƱƷǯǘɕƷȣɜܥ� �ǘȴǘƷȪ� ƫƎǻ� ƎǯȪȅ� ƱȣƎɖ� ƱǘɕƷȣȪƷ� ƎƫȴȅȣȪ� ǘǻȴȅ�
ƫȅǯǯƎƪȅȣƎȴǘɕƷ�ǻƷȴɖȅȣǪȪ�ƎǻƱ�ȪȽȠȠȅȣȴ�ǘǻǻȅɕƎȴǘȅǻ�ƷƫȅȪɜȪȴƷǸȪ�
ȴǓƎȴ�ƱȣǘɕƷ�ǻƷƷƱƷƱ� ƫǓƎǻǋƷ� ǘǻ� ȪȠƷƫǘ̯ƫ� ƎȣƷƎȪ�ƪɜ� ȪȽȠȠȅȣȴǘǻǋ�
ƫȅǸȠƷȴǘȴǘȅǻȪܠ� ƫȅǻɕƷǻǘǻǋ� ǸƷƷȴǘǻǋȪ� ƎǻƱ� ǯƷɕƷȣƎǋǘǻǋ�
ȠȣȅƫȽȣƷǸƷǻȴ� ȠȅɖƷȣ� ȴȅ� ǘǻƫȽƪƎȴƷ� ȪȅƫǘƎǯ� ǘǻǻȅɕƎȴǘȅǻ� Ǌȅȣ�
ȪȽȪȴƎǘǻƎƪǯƷ� ȽȣƪƎǻ� ƱƷɕƷǯȅȠǸƷǻȴܥ� ̞ǘȪ� ȽǻƱƷȣȪƫȅȣƷȪ� ȴǓƷ�
ƫȣǘȴǘƫƎǯ� ǘǸȠȅȣȴƎǻƫƷ�ȅǊ� ǘǻǻȅɕƎȴǘɕƷ�ƫǘȴǘƷȪ� Ǌȅȣ�ȽǻǯȅƫǪǘǻǋ�ȴǓƷ�
ǊȽǯǯ�ɕƎǯȽƷ�ȅǊ�ȪȽȪȴƎǘǻƎƪǯƷ�ȽȣƪƎǻǘɦƎȴǘȅǻܥ

6.2.  Civic Technology for Urban Innovation 

¨ȣƪƎǻǘɦƎȴǘȅǻ� ǘȪ� ȅƫƫȽȣȣǘǻǋ� ɖǘȴǓǘǻ� ȴǓƷ� ƫȅǻȴƷɛȴ� ȅǊ� ȣƎȠǘƱ�
ȴƷƫǓǻȅǯȅǋǘƫƎǯ� ƫǓƎǻǋƷ� ǘǻƫǯȽƱǘǻǋ� ȴǓƷ� ƷɛȠȅǻƷǻȴǘƎǯ� ȣǘȪƷ� ǘǻ�
ƫȅǸȠȽȴǘǻǋ�ȠȅɖƷȣ�ȴǓƎȴ�ȠƷȣǸǘȴȪ�ȴǓƷ�ȪȴȅȣƎǋƷ�ƎǻƱ�ƎǻƎǯɜȪǘȪ�ȅǊ�
ƪǘǋ�ƱƎȴƎ�Ǝǯȅǻǋ�ɖǘȴǓ�Ǝ�ɖǓȅǯƷ�ȪȽǘȴƷ�ȅǊ�ȣƷǯƎȴƷƱ�ƱƷɕƷǯȅȠǸƷǻȴȪ�
ȪȽƫǓ�ƎȪ�Ǝȣȴǘ̯ƫǘƎǯ� ǘǻȴƷǯǯǘǋƷǻƫƷܠ�Iȅ¡ܠ�ǻƎǻȅȴƷƫǓǻȅǯȅǋǘƷȪ�ƎǻƱ�
ƪǯȅƫǪƫǓƎǘǻܥ�rǻƷ�ǪƷɜ�ƎȪȠƷƫȴ�ȅǊ�ȴǓǘȪ�ƫǓƎǻǋƷ�ǘȪ�ƎȽȴȅǸƎȴǘȅǻ�
ƎȪ� ǸƎƫǓǘǻƷȪ� ǘǻƫȣƷƎȪǘǻǋǯɜ� ȴƎǪƷ� ȅɕƷȣ� ǊȽǻƫȴǘȅǻȪ� ȅǻƫƷ�
ȠƷȣǊȅȣǸƷƱ�ƪɜ�ǓȽǸƎǻȪܥ�DƷǻƫƷܠ�ɖƷ�ȪƷƷ�ȴǓƷ�ȣǘȪƷ�ȅǊ�ȣȅƪȅȴȪڭڦ 
ƎǻƱ� ȴǓƷ� ƎȽȴȅǸƎȴǘȅǻ� ȅǊ� ƱƷƫǘȪǘȅǻ݋ǸƎǪǘǻǋ�ǸȅȣƷ� ǋƷǻƷȣƎǯǯɜ�
ɖǘȴǓ� ƎǯǋȅȣǘȴǓǸȪ� ȴǓƎȴ� ƫƎǻ� ƪƷ� ȴƎȽǋǓȴ� ܽǸƎƫǓǘǻƷ� ǯƷƎȣǻǘǻǋܾ�
ƎǻƱ�ɖǓǘƫǓ�ƱȣƎɖ�ȅǻ�ǸƎȪȪǘɕƷ� ƎǸȅȽǻȴȪ� ȅǊ�ƱƎȴƎ� ȴȅ� �ݔȴǓǘǻǪݓ
ܽƎȣȴǘ̯ƫǘƎǯ� ǘǻȴƷǯǯǘǋƷǻƫƷܾܥ� ̞ƷȪƷ� ȴƷƫǓǻȅǯȅǋǘƫƎǯ� ƎƱɕƎǻƫƷȪ�
ƫȣƷƎȴƷ�ƪȅȴǓ�ǻƷɖ�ȴȅȅǯȪ�ƎǻƱ�ȠȣȅƪǯƷǸȪ�ƎȪ�ȴǓƷɜ�ȣƎǘȪƷ�Ǝ�ǻȽǸƪƷȣ�
ȅǊ�ȠȣȅǊȅȽǻƱ�ƷȴǓǘƫƎǯ�ƎǻƱ�ȪȅƫǘƎǯ�ʐȽƷȪȴǘȅǻȪڮڦܥ�¡ƷƫǓǻȅǯȅǋɜ�ǘȪ�

ǻȅȴ�ǻƷȽȴȣƎǯ�ƎǻƱ�ǸȅȣƎǯ�ɕƎǯȽƷȪ�ǯǘǪƷ�ƪǘƎȪ�ƎǻƱ�ƱǘȪƫȣǘǸǘǻƎȴǘȅǻ�
ƎȣƷ�ȅ̮Ʒǻ�ƷǸƪƷƱƱƷƱ� ǘǻ� ȴǓƷ�ɕƷȣɜ�ƱƷȪǘǋǻ�ƎǻƱ�ɖȅȣǪǘǻǋȪ�ȅǊ�
ȴǓƷȪƷ�ǘǻǻȅɕƎȴǘȅǻȪ20ܥ

�Ȫ�ɖǘȴǓ�ȠƎȪȴ� ȴƷƫǓǻȅǯȅǋǘƫƎǯ� ǘǻǻȅɕƎȴǘȅǻȪܠ� ȴǓƷȪƷ�ƫȅǸȠȅǻƷǻȴȪ�
ȅǊ� ȴǓƷ� ǊȅȽȣȴǓ� ǘǻƱȽȪȴȣǘƎǯ� ȣƷɕȅǯȽȴǘȅǻ� ƎȣƷ� ǯǘǪƷǯɜ� ȴȅ� ƪƷ� ǓǘǋǓǯɜ�
ƱǘȪȣȽȠȴǘɕƷ� ȴȅ� ȽȣƪƎǻ� ǯƎƪȅȽȣ� ǸƎȣǪƷȴȪܠ� ƷȪȠƷƫǘƎǯǯɜ� ɖǘȴǓ� ȴǓƷ�
ȣǘȪƷ� ȅǊ� ǸȅȣƷ� �ƎȽȴȅǸƎȴƷƱݓ ȴǓǘǻǪǘǻǋڦڧݔ� ƎǻƱ� �ƫȅǻǻƷƫȴƷƱݓ
ǸƎƫǓǘǻƷȪ�ȴǓƎȴ�ɖǘǯǯ�ǘǻȴƷȣƎƫȴܠ�ɕǘȪȽƎǯǘɦƷ�ȴǓƷ�ƷǻȴǘȣƷ�ȠȣȅƱȽƫȴǘȅǻ�
ƫǓƎǘǻ� ƎǻƱ� ǸƎǪƷ� ƱƷƫǘȪǘȅǻȪ� ƎȽȴȅǻȅǸȅȽȪǯɜ22ݔܥ� <ȅȣ� ƷɛƎǸȠǯƷܠ�
ǸƎǻɜ� ƫȅǸȠƎǻǘƷȪ� ƎȣƷ� ɖȅȣǪǘǻǋ� ȅǻ� ƎȽȴȅǻȅǸȅȽȪ� ɕƷǓǘƫǯƷȪ�
ƎǻƱ� Ǹȅƪǘǯǘȴɜ� ȪȅǯȽȴǘȅǻȪܥ� ÁǓǘǯƷ� ȪȽƫǓ� Ǝǻ� ǘǻǻȅɕƎȴǘȅǻ� ƫȅȽǯƱ�
ȣƷƱȽƫƷ� ȴȣƎ̤ƫ� ƫȅǻǋƷȪȴǘȅǻ� ƎǻƱ� ƫƎȣƪȅǻ� ƷǸǘȪȪǘȅǻȪܠ� ǘȴ� ɖȅȽǯƱ�
ƎǯȪȅ� ƱǘȪȠǯƎƫƷ� ǧȅƪȪ� Ǌȅȣ� ȴƎɛǘܠ� ȣǘƱƷǓƎǘǯ� ƎǻƱ� ȠȽƪǯǘƫ� ȴȣƎǻȪȠȅȣȴ�
ƱȣǘɕƷȣȪܥ� fȅȣƷȅɕƷȣܠ� ǘǊ� ȣƷƎǯǘɦƷƱܠ� ȴǓƷ� ƎƱɕƷǻȴ� ȅǊ� ƎȽȴȅǻȅǸȅȽȪ�
ɕƷǓǘƫǯƷȪ�ȣƎǘȪƷȪ�ȠȣȅǊȅȽǻƱ�ȪȅƫǘƎǯ�ƎǻƱ�ȽȣƪƎǻ�ȠǯƎǻǻǘǻǋ�ǘȪȪȽƷȪ�ǘǻ�
ƫǘȴǘƷȪ�ȴǓƎȴ�ƎȣƷ�ȴȣɜǘǻǋ�ȴȅ�ǸǘǻǘǸǘɦƷ�ƫƎȣ݋ƫƷǻȴȣǘƫ�ƱƷɕƷǯȅȠǸƷǻȴ�
ȠƎȴȴƷȣǻȪ̞�ڨڧܥƷ�ƷǸƷȣǋǘǻǋ�ƎǻƱ�ȠȅȴƷǻȴǘƎǯǯɜ�ȠȣȅǊȅȽǻƱ�ȪǓǘ̮Ȫ�ǘǻ�
ɖȅȣǪ�ƎǻƱ�ǯƎƪȅȽȣ�ȪȴƷǸǸǘǻǋ�ǊȣȅǸ�ȴǓƷȪƷ�ǻƷɖ�ȴƷƫǓǻȅǯȅǋǘƷȪ�ƎȣƷ�
ǯǘǪƷǯɜ�ȴȅ�ƷɛƎƫƷȣƪƎȴƷ�ǘǻƷʐȽƎǯǘȴǘƷȪ�ƷɕƷǻ�ǸȅȣƷ�ɖǘȴǓȅȽȴ�ƎƱƷʐȽƎȴƷ�
ȪȅƫǘƎǯ�ȠȅǯǘƫǘƷȪ�ܽ�ǓƎȠȴƷȣܥܾڦ���ǘȴǘƷȪܠ�ɖǓƷȣƷ�ƪȅȴǓ�ȴƷƫǓǻȅǯȅǋǘƫƎǯ�
ǘǻǻȅɕƎȴǘȅǻ�ƎǻƱ�ƷƫȅǻȅǸǘƫ�ƎƫȴǘɕǘȴǘƷȪ�ƎȣƷ�ƫȅǻƫƷǻȴȣƎȴƷƱܠ�ƎȣƷ�ȴǓƷ�
ȠǯƎƫƷȪ�ɖǓƷȣƷ�ȴǓǘȪ�ǘǻƫȣƷƎȪǘǻǋ�ǘǻƷʐȽƎǯǘȴɜ�ɖǘǯǯ�ƪƷ�ǸȅȪȴ�ƷɕǘƱƷǻȴܥ

6.2.1. What is civic technology?
�ǘȴǘƷȪܠ� ȅ̮Ʒǻ� ǘǻ� ƫȅǯǯƎƪȅȣƎȴǘȅǻ� ɖǘȴǓ� ȴǓƷ� ȠȽƪǯǘƫܠ� ƫǘɕǘǯ�
ȪȅƫǘƷȴɜ� ƎǻƱ� ƪȽȪǘǻƷȪȪƷȪܠ� ƎȣƷ� ǘǻǻȅɕƎȴǘǻǋ� Ǔȅɖ� ȴȅ� ȽȪƷ� ǻƷɖ�
ȴƷƫǓǻȅǯȅǋǘƷȪ�ȴȅ�ƎƱƱȣƷȪȪ�Ǝ�ɖǘƱƷ�ȣƎǻǋƷ�ȅǊ�ȽȣƪƎǻ�ƫǓƎǯǯƷǻǋƷȪܥ�
]ȅƫƎǯ� ǋȅɕƷȣǻǸƷǻȴȪ� ƎȣƷ� ǘǻƫȣƷƎȪǘǻǋǯɜ� ȠȽȣƫǓƎȪǘǻǋ� ȠƎȴƷǻȴƷƱ�
ȴƷƫǓǻȅǯȅǋǘƷȪ� ǯǘǪƷ� ƫǓƷƎȠƷȣ� ƎǻƱ� ǸȅȣƷ� Ʒ̠ƷƫȴǘɕƷ� ȪƷǻȪȅȣȪ� ȴȅ�
Ǹȅǻǘȴȅȣ�ƎǻƱ�ȪǓƎȣƷ�ǘǻǊȅȣǸƎȴǘȅǻ�ȅǻ�ɖƎȴƷȣܠ�Ǝǘȣܠ�ȪȅǯǘƱ�ɖƎȪȴƷܠ�
ǘǻǊȣƎȪȴȣȽƫȴȽȣƷܠ�ƷǻƷȣǋɜܠ�ȴȣƎ̤ƫ�ƎǻƱ�ȠȽƪǯǘƫ�ȴȣƎǻȪȠȅȣȴܠ�ƎǸȅǻǋ�
ȅȴǓƷȣ�ƎȣƷƎȪܠ�Ǝǯǯ�ǘǻ�ȴǓƷ�ǻƎǸƷ�ȅǊ�ƪȽǘǯƱǘǻǋ�Ǝ�ȪǸƎȣȴ�ƫǘȴɜܥ�ÁǘȴǓ�
ȴǓƷȪƷ� ǘǻɕƷȪȴǸƷǻȴȪܠ� ƫȅǸȠƎǻǘƷȪ� ƎȣƷ� ȴȣɜǘǻǋ� ȴȅ� ƫƎȠȴȽȣƷ� ƎǻƱ�
ȪǓƎȠƷ� ǘƱƷƎȪ� ƎƪȅȽȴ� ȪǸƎȣȴ� ƫǘȴǘƷȪ� ǊȣȅǸ� ȴǓƷ� ȴȅȠ� Ʊȅɖǻܥ� Iǻ�
ƫȅǻȴȣƎȪȴܠ� ƫǘɕǘƫ� ȴƷƫǓǻȅǯȅǋǘƷȪ� ƎȣƷ� Ǝ� ǸȅȣƷ� ȠƷȅȠǯƷ݋ƫƷǻȴȣƷƱ�
ƫȅǻƫƷȠȴ� ȴǓƎȴ� ƎǘǸȪ� ȴȅ� ȪȽȠȠȅȣȴ� ȪȴȣȅǻǋƷȣ� ȠƎȣȴǘƫǘȠƎȴȅȣɜ� ƎǻƱ�
ƱƷǸȅƫȣƎȴǘƫ�ȠȣȅƫƷȪȪƷȪ�ǊȣȅǸ�ȴǓƷ�ƪȅȴȴȅǸ�ȽȠܥ

�ǸƎȣȴ� ƫǘȴɜ� ȴƷƫǓǻȅǯȅǋǘƷȪ� ǘǻƫǯȽƱƷ� ȪǸƎȣȴȠǓȅǻƷ� ƎȠȠȪܠ� ƫǘȴɜ�
ƱƎȴƎ� ƱƎȪǓƪȅƎȣƱȪܠ� ǘǻǊȅȣǸƎȴǘȅǻ� ȪƫȣƷƷǻȪ� ǘǻ� ȠȽƪǯǘƫ� ȪȠƎƫƷȪܠ�
ǘǻȴƷǯǯǘǋƷǻȴ� ȅȠƷȣƎȴǘȅǻȪ� ƫƷǻȴȣƷȪ� ƎǻƱ� ȠȽƪǯǘƫ݋ǊƎƫǘǻǋ�ɖƷƪȪǘȴƷȪ�
ɖǘȴǓ� ƫȣǘȴǘƫƎǯ� ǘǻǊȅȣǸƎȴǘȅǻ� ƎǻƱ� ǊƷƷƱƪƎƫǪ� ǸƷƫǓƎǻǘȪǸȪܥ�
̞ƷȪƷ�ȠǯƎȴǊȅȣǸȪ�ȣƷǯɜ�ȅǻ�ȠǓɜȪǘƫƎǯ�ǓƎȣƱɖƎȣƷܠ�ǊȣȅǸ�ȠȽƪǯǘƫǯɜ�
ȅɖǻƷƱ� ȪƷǻȪȅȣȪ� ȴǓƎȴ� Ǹȅǻǘȴȅȣ� ɕƷǓǘƫȽǯƎȣ� ȴȣƎ̤ƫ� ̰ȅɖ� ȴȅ�
ƫǘȴǘɦƷǻ݋ȅɖǻƷƱ�ǸȅƪǘǯƷ�ȠǓȅǻƷȪ�ȴǓƎȴ�ƫƎǯǯ�Ǝ�ȣǘƱƷ�ȅȣ�ȅȣƱƷȣ�ǊȅȅƱ�

City governments can also be innovators 
drawing on, and in some cases creating, 
new technologies as well as developing 
legal and institutional innovations to 
improve and transform government 
processes and service delivery

Technology is not neutral and moral 
values like bias and discrimination are 
often embedded in the very design and 
workings of these innovations
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ƱƷǯǘɕƷȣɜ̞�ܥƷȪƷ�ǪǘǻƱȪ�ȅǊ�ȪƷȣɕǘƫƷȪ�ȴƷǻƱ�ȴȅ�ȠȣȅƱȽƫƷݓ�ƪǘǋ�ƱƎȴƎݔܠ�
ȅȣ�ʐȽƎǻȴǘȴǘƷȪ�ȅǊ�ƱƎȴƎ�Ȫȅ�ǸƎȪȪǘɕƷ�ȴǓƎȴ�ȴȣƎƱǘȴǘȅǻƎǯ�ȴƷƫǓǻǘʐȽƷȪ�
ƎǻƱ�Ȫȅ̮ɖƎȣƷ�ƫƎǻǻȅȴ�ƎǻƎǯɜȪƷ�ȴǓƷǸܠ�ǘǻȪȴƷƎƱ�ȣƷʐȽǘȣǘǻǋ�ǯƎȣǋƷ݋
ȪƫƎǯƷ� ƫȅǸȠȽȴǘǻǋ� ȠȅɖƷȣܠ� ƎǯǋȅȣǘȴǓǸȪ� ƎǻƱ� ƱƎȴƎ� ȪƫǘƷǻƫƷ� ȴȅ�
ȽǻƫȅɕƷȣ� ȴȣƷǻƱȪ� ƎǻƱ�ȠƎȴȴƷȣǻȪܥ� �ǘǋ� ƱƎȴƎ� ƎǻƎǯɜȪǘȪܠ� ȣƷƎǯ݋ȴǘǸƷ�
Ǹȅǻǘȴȅȣǘǻǋ�ƎǻƱ�ƎȽȴȅǸƎȴǘȅǻ�ȅǊ�ɕƎȣǘȅȽȪ�ǸȽǻǘƫǘȠƎǯ�ȪƷȣɕǘƫƷȪ�
ǊȣȅǸ�ȪȴȣƷƷȴǯǘǋǓȴȪ�ȴȅ�ƫȅǸȠǯƎǘǻȴ�ȪɜȪȴƷǸȪ�ƎȣƷ�ƷɛȴȣƷǸƷǯɜ�ȽȪƷǊȽǯ�
Ǌȅȣ� ƫǘȴɜ� ȠǯƎǻǻǘǻǋ� ƎǻƱ� ȪƷȣɕǘƫƷ� ƱƷǯǘɕƷȣɜܥ�DƷǻƫƷܠ� ǯƷɕƷȣƎǋǘǻǋ�
ȴǓƷȪƷ� ȴƷƫǓǻȅǯȅǋǘƷȪ� ƎȠȠȣȅȠȣǘƎȴƷǯɜ� ǘȪ� ȅǻƷ�ɖƎɜ� ȴȅ�ǸƎǪƷ� ȴǓƷ�
ƫǘȴɜ�ȪǸƎȣȴ�ǘǻ�ȴƷȣǸȪ�ȅǊ�ƪƷǘǻǋ�ǸȅȣƷ�Ʒ̤ƫǘƷǻȴܠ�ȣƷȪȠȅǻȪǘɕƷ�ƎǻƱ�
ƎƪǯƷ�ȴȅ�ȠȣȅɕǘƱƷ�ƪƷȴȴƷȣ�ƎǻƱ�ǻƷɖ�ȪƷȣɕǘƫƷȪ�ƫȣǘȴǘƫƎǯ�ȴȅ�ǸƷƷȴǘǻǋ�
ȴǓƷ� �$=Ȫ� ƎǻƱ� ȴǓƷ� i¨̞�ܥ�Ʒ� ƷɕƷȣɜƱƎɜ� ƫǘȴǘɦƷǻ� ƷǻƱ� ȽȪƷȣ�
ǘǻ� ȴȽȣǻ� ƪƷǻƷ̯ȴȪ� ɖǘȴǓ� ȴǓƷ� ȅȠȠȅȣȴȽǻǘȴɜ� ȴȅ� ɕǘƷɖ� ȴǓƷ� ƫǘȴɜݖȪ�
ȠȣȅǋȣƷȪȪ�ɕǘƎ�ȠȽƪǯǘƫ�ƱƎȴƎ�ȠȅȣȴƎǯȪܥ

�ǻȅȴǓƷȣ�ƎȪȠƷƫȴ�ȅǊ�ȪȅǸƷ�ȅǊ�ȴǓƷȪƷ�ȴƷƫǓǻȅǯȅǋǘƷȪ�ǘȪ�ȴǓƎȴ�ȴǓƷɜ�
Ǝǯǯȅɖ�Ǌȅȣ�ǸȅȣƷ�ƱƷƫƷǻȴȣƎǯǘɦƷƱܠ� ǯȅƫƎǯ�ƱƎȴƎ�ƫȅǯǯƷƫȴǘȅǻ�Ǝȴ� ȴǓƷ�
ƫǘȴɜ� ǯƷɕƷǯܠ� ȴȅ� ȪȅǸƷ� ƷɛȴƷǻȴ� ƱƷǸȅƫȣƎȴǘɦǘǻǋ� ƫȅǸȠȽȴǘǻǋ� ƎǻƱ�
ƱƎȴƎ�ƫȅǯǯƷƫȴǘȅǻ̞�ܥǘȪ�ƱƷƫƷǻȴȣƎǯǘɦƎȴǘȅǻ�ƷǻƎƪǯƷȪ�ƫǘɕǘǯ�ȪȅƫǘƷȴɜ�
ƎǻƱ�ƫǘȴǘɦƷǻȪ�ȴȅ�ȠȅȴƷǻȴǘƎǯǯɜ�ƪƷƫȅǸƷ�ǸȅȣƷ�ǘǻɕȅǯɕƷƱ�ǘǻ�ƱƎȴƎ�
ƫȅǯǯƷƫȴǘȅǻ�ȅǻ� ȴǓƷǘȣ� ȅɖǻܠ�Ǹȅǻǘȴȅȣǘǻǋ� ȪƷȣɕǘƫƷ�ƱƷǯǘɕƷȣɜ� ƎǻƱ�
ȠƎȣȴǘƫǘȠƎȴǘǻǋ�ǘǻ�ǋȅɕƷȣǻƎǻƫƷ�ƎǻƱ�ƱƷƫǘȪǘȅǻ݋ǸƎǪǘǻǋܥ

Cities can work to create systems that 
enable citizens to deliberately use their 
phones to collect data

�ǘȴǘƷȪ� ƫƎǻ� ɖȅȣǪ� ȴȅ� ƫȣƷƎȴƷ� ȪɜȪȴƷǸȪ� ȴǓƎȴ� ƷǻƎƪǯƷ� ƫǘȴǘɦƷǻȪ�
ȴȅ� ƱƷǯǘƪƷȣƎȴƷǯɜ� ȽȪƷ� ȴǓƷǘȣ� ȠǓȅǻƷȪ� ȴȅ� ƫȅǯǯƷƫȴ� ƱƎȴƎܥ� <ȅȣ�
ƷɛƎǸȠǯƷܠ�ȴǓƷڦڦڨ��ȪɜȪȴƷǸ�ȪȴƎȣȴƷƱ�ǘǻ�iȅȣȴǓ��ǸƷȣǘƫƎ�ƎǻƱ�ǻȅɖ�
ȅȠƷȣƎȴǘǻǋ�Ǝǯǯ�ȅɕƷȣ�ȴǓƷ�ɖȅȣǯƱ�ƎǯǯȅɖȪ�ƫȅǸȠǯƎǘǻȴȪ�ȴȅ�ƪƷ�ȣȅȽȴƷƱ�
ǘǸǸƷƱǘƎȴƷǯɜ� ȴȅ� ȴǓƷ� ƎȠȠȣȅȠȣǘƎȴƷ� ƫǘȴɜ�ƱƷȠƎȣȴǸƷǻȴ� ƎǻƱ�ǓƎȪ�
ȠȣȅɕƷǻ�Ʒ̠ƷƫȴǘɕƷ� Ǝȴ� ȣƷȪȠȅǻƱǘǻǋ� ȴȅ�ȠȣȅƪǯƷǸȪ� ǘƱƷǻȴǘ̯ƷƱ�ƪɜ�
ƫǘȴǘɦƷǻȪ�ɖǓǘǯƷ�ȣƷƱȽƫǘǻǋ�ƫȅȪȴȪ�ܽ�ȅɛܥܾڦܥګ�

6.2.2. Civic technology for urban mobility

rȴǓƷȣ� ƎȠȠǯǘƫƎȴǘȅǻȪ� ȽȪƷ� ȠƎȪȪǘɕƷ� ǸȅƪǘǯƷ� ȠǓȅǻƷ� ƱƎȴƎ� ȴȅ�
ȴȣƎƫǪ� ȽȣƪƎǻ� Ǹȅƪǘǯǘȴɜ� ȠƎȴȴƷȣǻȪܥ� ¡ǓƷ� $ǘǋǘȴƎǯ� fƎȴƎȴȽȪ�
ȠȣȅǧƷƫȴ� ǘǻ� iƎǘȣȅƪǘܠ� YƷǻɜƎܠ� ȽȪƷȪ� �ƷǻƎƪǯƷƱ݋��= ǸȅƪǘǯƷ�
ȠǓȅǻƷȪ�ȴȅ�ȴȣƎƫƷ�ȅȽȴ�ǸǘǻǘƪȽȪ�ȣȅȽȴƷȪ�ƎǻƱ�ȪȴȅȠȪ�ȴȅ�ƫȣƷƎȴƷ�
ƫȣǘȴǘƫƎǯ�ȠȽƪǯǘƫ�ȴȣƎǻȪȠȅȣȴ�ƱƎȴƎ�ƎǻƱ�ȠƎȪȪƷǻǋƷȣ�ǘǻǊȅȣǸƎȴǘȅǻ�
ɖǓƷȣƷ� ǻȅǻƷ� ƷɛǘȪȴƷƱ� ƪƷǊȅȣƷ� ܽ�ȅɛ� �ܥܾڧܥګ ¡ȣƎǻȪȠȅȣȴ� ǘȪ� Ǝ�
ȠȅȠȽǯƎȣ� ȪƷƫȴȅȣ� Ǌȅȣ� ȴǓƷȪƷ� ȴɜȠƷȪ� ȅǊ� ǘǻǘȴǘƎȴǘɕƷȪܥ� Iǻ� IǻƱǘƎܠ�

Smart car (HUD) , Autonomous self-driving mode vehicle on metro city road iot concept with graphic sensor radar signal system and internet sensor connect. © Zapp2Photo/Shutterstock
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ȴǓƷ�$ƷǯǓǘ�ǋȅɕƷȣǻǸƷǻȴ�ƪƷǋƎǻ�ȠȣȅɕǘƱǘǻǋ�ȴȣƎǻȪǘȴ�ƱƎȴƎ�ǊȣȅǸ�
=���ȴȣƎƫǪƷȣȪ�ȅǻ�ȪȴƎȴƷ݋ȣȽǻ�ƪȽȪƷȪ�ȴȅ�ȣƷȪƷƎȣƫǓƷȣȪ�ƎǻƱ�ƎȠȠ�
ƱƷɕƷǯȅȠƷȣȪܠ� ǘǻƫǯȽƱǘǻǋ� =ȅȅǋǯƷܠ� ȴȅ� ƱƷɕƷǯȅȠ� ȽȪƷǊȽǯ� ȴȅȅǯȪ�
ǯǘǪƷ� ȣƷƎǯ݋ȴǘǸƷ� ȪƫǓƷƱȽǯƷȪکڧܥ� Iǻ� �ƪǘƱǧƎǻܠ� �ȉȴƷ� ƱݖIɕȅǘȣƷܠ�
I�f� ȣƷȪƷƎȣƫǓƷȣȪ� ȽȪƷƱ� ƎǻȅǻɜǸǘɦƷƱ� ƱƎȴƎ� ǊȣȅǸ� ǸȅƪǘǯƷ�
ȠǓȅǻƷ�ȽȪƷȣȪ�ȴȅ�ƱǘȪƫȅɕƷȣ�ȴǓƷ�ǸȅȪȴ�ǊȣƷʐȽƷǻȴƷƱ�ƪȽȪ�ȣȅȽȴƷȪ�
ƎǻƱ�ȴǓƷǻ�ƫƎǸƷ�ȽȠ�ɖǘȴǓڪګ��ǻƷȴɖȅȣǪ�ǘǸȠȣȅɕƷǸƷǻȴȪ�ȴǓƎȴ�
ɖȅȽǯƱ� ȪƎɕƷ� ȠƎȪȪƷǻǋƷȣȪ� Ǝǻ� ƷȪȴǘǸƎȴƷƱ� �ڥڦ ȠƷȣ� ƫƷǻȴ� ȴȣƎɕƷǯ�
ȴǘǸƷڪڧܥ� Iǻ� ȴǓƷȪƷ� ƫƎȪƷȪܠ� ƱƎȴƎ� ɖƎȪ� ǋƷǻƷȣƎȴƷƱ� ɖǘȴǓȅȽȴ�
ƱƷǯǘƪƷȣƎȴƷ� ƫǘȴǘɦƷǻ� Ǝƫȴǘȅǻ�ƪȽȴ� ȴǓȣȅȽǋǓ� Ȫȅ݋ƫƎǯǯƷƱ� �ƱǘǋǘȴƎǯݓ
ƷɛǓƎȽȪȴݔܠ� ȅȣ� ȴǓƷ� ƱƎȴƎ� ȴȣƎǘǯ� ǊȣȅǸ� ȅǻǯǘǻƷ� Ǝƫȴǘɕǘȴɜܠ� ɖǓǘƫǓ�
ƫƎǻ�ƪƷ�ƎǋǋȣƷǋƎȴƷƱ�ƎǻƱ�ƎǻƎǯɜȪƷƱ�ȴȅ�ȣƷɕƷƎǯ�ȽȪƷǊȽǯ�ȠƎȴȴƷȣǻȪ�
ƎƪȅȽȴ�ȽȣƪƎǻ�ʑǯȅɖȪګڧܥ

iȅȴ� Ǝǯǯ� ȽȣƪƎǻ� ǘǻǻȅɕƎȴǘȅǻȪ� ȣƷʐȽǘȣƷ� ǓǘǋǓ݋ƷǻƱ� ȴƷƫǓǻȅǯȅǋɜ�
ȪǪǘǯǯȪ�ȅȣ�ƷʐȽǘȠǸƷǻȴܥ�*ƫȅȪƎǻƱƎǯȪ�ǘȪ�Ǝ�ȪȅƫǘƎǯ�ƷǻȴƷȣȠȣǘȪƷ�ǘǻ�ȴǓƷ�
Ƞȅȅȣ�iƎǘȣȅƪǘ�ǻƷǘǋǓƪȅȽȣǓȅȅƱ�ȅǊ�YȅȣȅǋȅƫǓȅ�ȴǓƎȴ�ǘǸȠȣȅɕƷȪ�
ȽȠȅǻ�ȴǓƷ�ƫȅǸǸȅǻ�ȠȣƎƫȴǘƫƷ�ǘǻ�ǸƎǻɜ��ǊȣǘƫƎǻ�ƫǘȴǘƷȪ�ȅǊ�ȴȽȣǻǘǻǋ�
ȣȽƪƪƷȣ� ȴǘȣƷȪ� ǘǻȴȅ� ȪƎǻƱƎǯȪ� ƎǻƱ� ƫȣƷƎȴƷȪ� ɜȅȽȴǓ� ƷǸȠǯȅɜǸƷǻȴ�
ǘǻ�ȴǓƷ�ȠȣȅƫƷȪȪܥ��ǘǸǘǯƎȣǯɜܠ� ǘǻ�fȅȣȅƫƫȅܠ� ȴǓƷ�ȪǸƎǯǯ�ƫȅǸȠƎǻɜ�
¨ȠƫɜƫǯƷǸȅ� ƷǸȠǯȅɜȪ� ɜȅȽȴǓ� ȴȅ� ƫȣƷƎȴƷ� ȅȽȴƱȅȅȣ� ǊȽȣǻǘȴȽȣƷ�
ƎǻƱ�ȠǯƎǻȴ�ȠȅȴȪ�ȅȽȴ�ȅǊ� ȴǘȣƷȪܥ� Iǻ�¨ǋƎǻƱƎ�ƎǻƱ�YƷǻɜƎܠ� ȪȅƫǘƎǯ�
ƷǻȴȣƷȠȣƷǻƷȽȣȪ�ƎȣƷ�ƫȅǻɕƷȣȴǘǻǋ�ȠǯƎȪȴǘƫ�ƪȅȴȴǯƷȪ�ǘǻȴȅ�ƪȣǘƫǪȪ�ƎǻƱ�

Box 6.1: How citizen reporting for municipal response evolved from “Dial 311” to SeeClickFix to civic apps

In 1996, Baltimore, US, launched a three-digit non-emergency phone number, 311, that residents could call to report municipal issues 
NKMG�RQVJQNGU��KNNGICN�FWORKPI��ITCHƒVK�CPF�CDCPFQPGF�XGJKENGU��6JG�U[UVGO�EQKPEKFGF�YKVJ�C�UGPVKOGPV�COQPI�IQXGTPOGPV�VJCV�VJG�
public sector can and should be more closely connected with citizens and their needs. At the same time, 311 had the additional 
impact of collecting reams of data about government operations.

Its back-end system, Customer Relationship Management software, captured details about every phone call, query, complaint and 
TGSWGUV��IGPGTCVKPI�KPUKIJV�KPVQ�JQY�YQTMGTU�FGNKXGTGF�EKV[�UGTXKEGU��6JG�U[UVGO�YCU�UQ�WUGHWN�VJCV�1RGP2NCPU��C�75�PQP�RTQƒV�
dedicated to making cities work better, facilitated the development of Open311 software in 2010 to help other cities adopt the 
system as a free tool rather than buying proprietary software.  

6JGUG�CRRU�GPCDNG�EQOOWPKECVKQP�HQT�CNN�V[RGU�QH�RGQRNG�ǡ1PG�UVWF[�HQWPF�VJCV�NQYGT�KPEQOG�TGUKFGPVU�CPF�[QWPI��EQNNGIG�CIGF�
individuals were more likely to use Boston’s 311 app than the traditional phone number or website. For certain disabled residents, 
app-enabled engagement can help leverage services in a way that wasn’t possible before.

Mobile 311 apps gave way to online services like SeeClickFix, which attempt to sell cities access to a platform that falls somewhere 
between a 311-call centre and a social network. SeeClickFix allows citizens to identify a problem with their smartphone and click 
on a map with their location. That geo-located information is then conveyed to the appropriate city government departments. Some 
city governments monitor what SeeClickFix users are saying about the places they live, while others take things a step further, 
integrating the platform into the city’s back-end systems. Some cities also have bespoke apps, like San Francisco’s water quality app 
for its beaches and Calgary’s pet adoption app.

Today, things have gone a step further. Seeing how well mobile reporting apps work for citizens has made governments realize that if 
it works for citizens, it can work for internal operations too. From SeeClickFix to custom purpose-built reporting apps, what began as a 
humble call centre has evolved into a nimble and reliable way for government to target scarce resources on its most vexing problems.

Sources: Wood, 2016; Snow, 2017.

Not all urban innovations require high-end 
technology skills or equipment
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ȠƎɕǘǻǋ�ȪȴȅǻƷȪܠ�Ȫȅǯɕǘǻǋ�ȴɖȅ�ȠȣȅƪǯƷǸȪ�Ǝȴ�ȅǻƫƷܟ�ƪȅȴǓ�ȠǯƎȪȴǘƫ�
ɖƎȪȴƷ� ƎǻƱ� ȴǓƷ� ǻƷƷƱ� Ǌȅȣ� ȪȽȪȴƎǘǻƎƪǯƷ� ƪȽǘǯƱǘǻǋ� ǸƎȴƷȣǘƎǯȪڬڧܥ 
�ȅ̮ɖƎȣƷ� ƷǻǋǘǻƷƷȣȪ� ǘǻ� ]ǘǯȅǻǋɖƷܠ� fƎǯƎɖǘ� ȽȪƷƱ� ƫƎȪȴ� ȅ �̠
ƫȅǸȠȽȴƷȣȪ� ȴȅ�ƱƷɕƷǯȅȠ�Ǝ�ǓǘǋǓǯɜ�Ʒ̠ƷƫȴǘɕƷ�ƷǯƷƫȴȣȅǻǘƫ�ǓƷƎǯȴǓ�
ȣƷƫȅȣƱȪ�ȪɜȪȴƷǸ�ȴȅ�ǘǸȠȣȅɕƷ�ƫƎȣƷ�Ǌȅȣ�DIÀ�ȠƎȴǘƷǻȴȪڭڧܥ�ÁǓǘǯƷ�

Figure 6.1: Public transport map for Nairobi 

Source: Civic Data Design Lab/Digital Matatus Project (www.digitalmatatus.com).
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ȅȽȴȪǘƱƷ� ȴƷƫǓǻȅǯȅǋɜ� ȠȣȅɕǘƱƷȣȪ� ƪȣǘǻǋ� ȪǪǘǯǯȪ� ƎǻƱ� ƷɛȠƷȣȴǘȪƷܠ�
ǯȅƫƎǯǯɜ݋ƱƷɕƷǯȅȠƷƱ� ǘǻǻȅɕƎȴǘȅǻ� ȅ̮Ʒǻ� ǊƎƫƷȪ� ƫǓƎǯǯƷǻǋƷȪ� ǘǻ�
ƎƫƫƷȪȪǘǻǋ� ƫƎȠǘȴƎǯ� ƎǻƱ� ȪȽȠȠȅȣȴܠ� ȪȽ̱ƷȪȴǘǻǋ� ƫǘȴǘƷȪ� ǻƷƷƱ� ȴȅ�
ȣƷƫȅǋǻǘɦƷ�ƎǻƱ�ȪȽȠȠȅȣȴ�ǓȅǸƷǋȣȅɖǻ�ǘǻǻȅɕƎȴǘȅǻ�ȪɜȪȴƷǸȪ�ȴǓƎȴ�
ƫȣƷƎȴǘɕƷǯɜ�ȪȅǯɕƷ�ȠȣȅƪǯƷǸȪ�ɖǘȴǓ�ƫȅǻȴƷɛȴ݋ȪƷǻȪǘȴǘɕƷ�ȪȅǯȽȴǘȅǻȪܥ�
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Box 6.2: Digital Matatus project maps minibuses in Nairobi 

In cities where informal transport systems are the primary form of urban mobility, local authorities do not have basic data on 
their transit systems because these systems are run by many different private actors who do not collect or share data on routes, 
passengers and frequency. Digital Matatus was a pioneering mapping project that helped catalyse ongoing efforts to map informal 
transport systems in African and Latin American cities.29 This collaboration between the University of Nairobi, Columbia University, 
/+6�CPF�VJG�UOCNN�75�FGUKIP�ƒTO�)TQWRUJQV�OCRRGF�QWV�0CKTQDKŨU�matatu (minibus) routes and stops using GPS enabled mobile 
phones in 2013.30�6JG�VGCO�WUGF�VJKU�FCVC�VQ�ETGCVG�C�UEJGOCVKE�OCR�KP������VJCV�RTQXGF�RQRWNCT�KP�VJG�CDUGPEG�QH�CP�QHƒEKCN�
public transport map for the city. The regularly-updated data is open source and the routes have been integrated into different 
apps including Google Maps. This data is also being used to measure access to health facilities31 and green spaces as well as to 
measure the proportion of the population with access to frequent public transport, which is the indicator for SDG target 11.2.32 
Many cities across Africa and Latin America are similarly collecting bottom-up data for their transit systems.33 In Addis Ababa, 
Ethiopia, software developers came up with the idea of putting a simple QR code on buses that contain the map for that route and 
in Maputo, Mozambique, a company developed an information screen for the public.

Source: Fried et al., 2020.
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6.2.3. Tracking COVID-19
̞Ʒ� ǯƎȴƷȪȴ� ǊȣȅǻȴǘƷȣ� Ǌȅȣ� ǸȅƪǘǯƷ� ȴƷƫǓǻȅǯȅǋɜ� ƎǻƱ� ƪǘǋ� ƱƎȴƎ�
ǘȪ� ȽǻƱƷȣȪȴƎǻƱǘǻǋ� ƎǻƱ� ǸƎǻƎǋǘǻǋ� ȴǓƷ� ȪȠȣƷƎƱ� ȅǊ� �rÀI$݋
�ܥڮڦ Iǻ� *ƎȪȴ� �ȪǘƎܠ� ǻƎȴǘȅǻƎǯ� ǋȅɕƷȣǻǸƷǻȴȪ� ǓƎɕƷ� ȠƎȣȴǻƷȣƷƱ�
ɖǘȴǓ�Ȫȅ̮ɖƎȣƷ�ƱƷɕƷǯȅȠƷȣȪ� ȴȅ�ƫȣƷƎȴƷ� ȪǸƎȣȴȠǓȅǻƷ�ƎȠȠȪ�ȴǓƎȴ�
ǋƷȅǯȅƫƎȴƷ�ȠƷȅȠǯƷݖȪ�ǸȅɕƷǸƷǻȴȪ�ǘǻ�ȣƷǯƎȴǘȅǻ�ȴȅ�ȴǓƷ��rÀI$ڮڦ݋�
ȪȴƎȴȽȪ� ȅǊ� ȅȴǓƷȣ� ǋƷȅǯȅƫƎȴƷƱ� ȽȪƷȣȪ̞�کڨܥǘȪ� ƷɛƷȣƫǘȪƷ� ȠȣȅɕǘƱƷƱ�

ǘǻǊȅȣǸƎȴǘȅǻ� ȴȅ� ƫǘȴǘɦƷǻȪ� ȴȅ� ǓƷǯȠ� ȴǓƷǸ� ƎɕȅǘƱ�ȠǯƎƫƷȪ�ɖǓƷȣƷ�
ȴǓƷɜ�ǸǘǋǓȴ� ǋƷȴ� ǘǻǊƷƫȴƷƱܥ� <ȅȣ� ƷɛƎǸȠǯƷܠ� �ȅȣȅǻƎ� �Ǹڥڥڦ ǘȪ� Ǝ�
ȴȣƎƫǪǘǻǋ�ƎȠȠ�ǊȣȅǸ��ƷȠȽƪǯǘƫ�ȅǊ�YȅȣƷƎ�ȴǓƎȴ�ƎǯƷȣȴȪ�ȽȪƷȣȪ�ǘǊ�ȴǓƷɜ�
ƎȣƷ�ɖǘȴǓǘǻ�Ǝ݋ڥڥڦ�ǸƷȴȣƷ�ȣƎƱǘȽȪ�ȅǊ�ȴǓƷ�ǯƎȴƷȪȴ�ȴȣƎƫǪƷƱ�ǯȅƫƎȴǘȅǻ�
ȅǊ�Ǝ�ƫȅȣȅǻƎɕǘȣȽȪ�ȠƎȴǘƷǻȴ̞�ܥƷ�ƎȠȠ�ƎȠȠƷƎȣȪ�ȴȅ�ƪƷ�ȠȅȠȽǯƎȣ�ǘǻ�
ȴǓƷ��ƷȠȽƪǯǘƫ�ȅǊ�YȅȣƷƎ�ƎǻƱ�ɖƎȪ�ƱȅɖǻǯȅƎƱƷƱ�ȅɕƷȣڦ��Ǹǘǯǯǘȅǻ�
ȴǘǸƷȪ� ɖǘȴǓǘǻ� �ڥڦ ƱƎɜȪ� ȅǊ� ƪƷǘǻǋ� ǯƎȽǻƫǓƷƱڪڨܥ� �ȽȪȴȣƎǯǘƎ� ƎǻƱ�
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�ǘǻǋƎȠȅȣƷ�ǓƎɕƷ�ǯƎȽǻƫǓƷƱ�ƫȅǻȴƎƫȴ�ȴȣƎƫǘǻǋ�ƎȠȠȪ݇�ȅɕǘƱ�ƎǊƷ�
ƎǻƱ� ¡ȣƎƫƷ¡ȅǋƷȴǓƷȣܠ� ȣƷȪȠƷƫȴǘɕƷǯɜ݇ȴǓƎȴ� ǊƎƫǘǯǘȴƎȴƷ� ƫȅǻȴƎƫȴ�
ȴȣƎƫǘǻǋ�ǘǻ�ȴǓƷ�ƷɕƷǻȴ�ȅǊ��rÀI$ڮڦ݋�ǘǻǊƷƫȴǘȅǻ�ƪɜ�ǘǻƱǘɕǘƱȽƎǯȪ�
ɖǓȅȪƷ�ǸȅƪǘǯƷ�ȠǓȅǻƷȪ�ƎȣƷ�ǯǘǻǪƷƱܥ�

̞ƷȪƷ�ƎȠȠȪ�ƷǻƎƪǯƷ�ǋȅɕƷȣǻǸƷǻȴȪ� ȴȅ�ƱƎǸȠƷǻ� ǘǻǊƷƫȴǘȅǻ�ȣƎȴƷȪܠ�
ɖǓǘƫǓ� ȪǘǸȽǯȴƎǻƷȅȽȪǯɜ� ȠȣȅȴƷƫȴȪ� ȠȽƪǯǘƫ� ǓƷƎǯȴǓ� ƎǻƱ� ǘǻȪȠǘȣƷȪ�
ƫȅǻȪȽǸƷȣ�ƫȅǻ̯ƱƷǻƫƷ�ȴȅ�ȪȠȽȣ�ƷƫȅǻȅǸǘƫ�Ǝƫȴǘɕǘȴɜܥ��Ȫ�ɖǘȴǓ�ǸȅȪȴ�
ȴƷƫǓǻȅǯȅǋǘƷȪܠ�ǓȅɖƷɕƷȣܠ�ȴǓƷȪƷ�ƎȠȠȪ�ǸȽȪȴ�ƪƷ�ȪȽȠȠǯƷǸƷǻȴƷƱ�ƪɜ�
ɖƷǯǯ݋ǊȽǻƫȴǘȅǻǘǻǋ� ȠȽƪǯǘƫ� ǓƷƎǯȴǓ� ȠȅǯǘƫǘƷȪ� ƎǻƱ� ȠȣȅǋȣƎǸǸƷȪ�
ȪȽƫǓ� ƎȪ� ȣƎȠǘƱ� ȴƷȪȴǘǻǋܠ� ǘǻ݋ȠƷȣȪȅǻ� Ǌȅǯǯȅɖ݋ȽȠ� ƫȅǻȴƎƫȴ� ȴȣƎƫǘǻǋ�
ƎǻƱ�ǸƎǻƱƎȴȅȣɜ�ǘȪȅǯƎȴǘȅǻܥ�$ƷȪȠǘȴƷ�ȴǓƷȪƷ�ƎȠȠȪݖ�ȣƷǯƎȴǘɕƷ�ȪȽƫƫƷȪȪܠ�
ȴǓƷȣƷ�ƎȣƷ�ƫǯƷƎȣ�ȴȣƎƱƷ݋ȅ̠Ȫ�ƪƷȴɖƷƷǻ�ȠȽƪǯǘƫ�ǓƷƎǯȴǓ�ƎǻƱ�ȠȣǘɕƎƫɜܠ�
ɖǓǘƫǓ�ƷɛǘȪȴ�ƎǯȅǻǋȪǘƱƷ�ȅȴǓƷȣ�ƱƎȴƎ�ȪƷƫȽȣǘȴɜ�ƫȅǻƫƷȣǻȪګڨܥ

�ȅǻȴƎƫȴ� ȴȣƎƫǘǻǋ� ƎȠȠȪ� ƎȣƷ� ǧȽȪȴ� ȴǓƷ� ȴǘȠ� ȅǊ� ȴǓƷ� ǘƫƷƪƷȣǋ�
ǘǻ� ȴƷƫǓǻȅǯȅǋǘƫƎǯ� ȴȣƷǻƱȪ� ȪȠƎȣǪƷƱ� ȅȣ� ƎƫƫƷǯƷȣƎȴƷƱ� ƪɜ� ȴǓƷ�
�rÀI$ڮڦ݋�ȠƎǻƱƷǸǘƫ̞�ܥƷȪƷ�ǘǻǻȅɕƎȴǘȅǻȪ�ǓƎɕƷ�ƪƷƷǻ�ƫȣȽƫǘƎǯ�
ǘǻ� ǪƷƷȠǘǻǋ� ȠƷȅȠǯƷ� ȪƎǊƷܠ� ȠȣȅƱȽƫȴǘɕƷ� ƎǻƱ� ƫȅǻǻƷƫȴƷƱ� ɖǓƷǻ�
ȴǓƷɜ� ƎȣƷ� ȠǓɜȪǘƫƎǯǯɜ� ƎȠƎȣȴ� ɖǓǘǯƷ� ȪǘǸȽǯȴƎǻƷȅȽȪǯɜ� ƷǻȪȽȣǘǻǋ�
ȴǓƎȴ� ȪȅƫǘƷȴɜ� ȣƷǸƎǘǻȪ� ǊȽǻƫȴǘȅǻƎǯ� ƱȽȣǘǻǋ� ǯȅƫǪƱȅɖǻȪڬڨܥ� Iȴ� ǘȪ�
ǘǸȠȅȣȴƎǻȴ�ȴȅ�ǻȅȴƷܠ�ǓȅɖƷɕƷȣܠ�ȴǓƎȴ�ǘǻ�ǸƎǻɜ�ȅǊ�ȴǓƷ�ɖȅȣǯƱݖȪ�ƫǘȴǘƷȪ�
ȪȽƪȪȴƎǻȴǘƎǯ�ǻȽǸƪƷȣȪ�ȅǊ�ȠƷȅȠǯƷ�ƫƎǻǻȅȴ�ȴȣƎǻȪǘȴǘȅǻ�ȴȅ�ȣƷǸȅȴƷ�
ǯƷƎȣǻǘǻǋ� ƎǻƱ� ƎǯȪȅ� ǊƎƫƷ� ƷɛƫǯȽȪǘȅǻ� ǊȣȅǸ� ȴǓƷȪƷ� ȴƷƫǓǻȅǯȅǋǘƷȪܥ�
�ȅǸƷ��rÀI$ڮڦ݋�ǘǸȠƎƫȴȪ�ȅǊ�ȴǓƷȪƷ�ȴƷƫǓǻȅǯȅǋǘƷȪ�ƎȣƷ�ǯǘǪƷǯɜ�ȴȅ�
ƷǻƱȽȣƷ�ǘǻ�ȴǓƷ�ȠȅȪȴ݋�rÀI$ڮڦ݋�ƷȣƎ�ƎǻƱ�ǓƎɕƷ�ȠȅȴƷǻȴǘƎǯ�ǯȅǻǋ݋
ȴƷȣǸ�ǘǸȠǯǘƫƎȴǘȅǻȪ�Ǌȅȣ�ȽȣƪƎǻǘɦƎȴǘȅǻ�ȠȣȅƫƷȪȪƷȪ�ܽ�ȅɛڭڨܥܾڨܥګ�

The latest frontier for mobile 
technology and big data is 
understanding and managing the 
spread of COVID-19

It is important to note, however, 
that in many of the world’s cities 
substantial numbers of people 
cannot transition to remote 
learning and also face exclusion 
from these technologies

Box 6.3: Ten technology trends accelerated by COVID-19

The coronavirus disease (COVID-19) pandemic has accelerated key technology trends, including digital payments, telehealth and 
robotics, which can help reduce the spread of the disease while helping businesses stay open. These technology trends can help make 
society more resilient in the face of pandemics and other threats, as well as considerations about their effects on business, trade, 
work, production of goods and services, education, health care and entertainment. 

Online shopping and robot deliveries

COVID-19 has transformed online shopping from a nice-to-have to a must-have around the world. Online shopping needs to be 
supported by a robust logistics system. In-person delivery is not virus-proof. Many delivery companies and restaurants in the US and 
China are launching contactless delivery services where goods are picked up and dropped off at a designated location instead of from 
or into the hands of a person. Chinese e-commerce giants are also ramping up their development of robot deliveries. However, before 
robot delivery services become prevalent, delivery companies need to establish clear protocols to safeguard the sanitary condition of 
delivered goods.

Digital and contactless payments

Cash might carry the virus, so central banks in China, US and the Republic of Korea have implemented various measures to ensure 
banknotes are clean before they go into circulation. Contactless digital payments, either in the form of cards or e-wallets, are the 
recommended mode of payment to avoid the spread of COVID-19. Digital payments enable people to make online purchases and 
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payments of goods, services and even utility payments, as well as to receive stimulus funds faster. The availability of digital 
payments relies on internet availability, internet-equipped devices and a network to convert cash into a digitalized format.

Working remotely

Many organizations have asked their employees to work from home. Remote work is enabled by technologies including virtual 
private networks, voice over internet protocols, virtual meetings, cloud technology, work collaboration tools and even facial 
recognition technologies. Working remotely poses challenges to employers and employees. Information security, privacy and timely 
tech support can be big issues. Working remotely can also complicate labour law issues, such as those associated with providing 
a safe work environment and income tax issues. If remote work becomes more common after the COVID-19 pandemic, employers 
may decide to reduce costs and hire people from regions with cheaper labour costs. Not all jobs can be done from home, which 
creates and reinforces disparity. Well-educated, white-collar workers are more likely to have jobs that allow them to work from home 
unlike informal sector workers and those employed in service jobs deemed essential during lockdown. 

Distance learning

As of mid-April 2020, 191 countries announced or implemented school or university closures, impacting 1.57 billion students. Many 
educational institutions started offering courses online to ensure education was not disrupted by the lockdown. Technologies 
KPXQNXGF�KP�FKUVCPV�NGCTPKPI�CTG�NKMG�VJQUG�HQT�TGOQVG�YQTM�CPF�KPENWFG�XKTVWCN�TGCNKV[��CWIOGPVGF�TGCNKV[���&�RTKPVKPI�CPF�CTVKƒEKCN�
intelligence-enabled robot teachers. Concerns about distance learning include the possibility that the technologies could create a 
wider digital divide in terms of readiness, availability, affordability and income level.

Telehealth

Telehealth can be an effective way to contain the spread of COVID-19 while providing essential primary care. Wearable personal IoT 
FGXKEGU�ECP�VTCEM�XKVCN�UKIPU��%JCVDQVU�ECP�OCMG�KPKVKCN�FKCIPQUGU�DCUGF�QP�U[ORVQOU�KFGPVKƒGF�D[�RCVKGPVU��*QYGXGT��KP�EQWPVTKGU�
where medical costs are high, it is important to ensure telehealth will be covered by insurance. Telehealth also requires a certain 
level of tech literacy to operate, as well as a good internet connection. 

Online entertainment

#NVJQWIJ�SWCTCPVKPG�OGCUWTGU�JCXG�TGFWEGF�KP�RGTUQP�KPVGTCEVKQPU�UKIPKƒECPVN[��ETGCVKXKV[�JCU�DTQWIJV�GPVGTVCKPOGPV�QPNKPG��%NQWF�
TCXGU�CPF�QPNKPG�UVTGCOKPI�QH�EQPEGTVU�JCXG�ICKPGF�VTCEVKQP�CTQWPF�VJG�YQTNF��%JKPGUG�ƒNO�RTQFWEVKQP�EQORCPKGU�CNUQ�TGNGCUGF�
ƒNOU�QPNKPG��/WUGWOU�CPF�KPVGTPCVKQPCN�JGTKVCIG�UKVGU�QHHGT�XKTVWCN�VQWTU��6JGTG�JCU�CNUQ�DGGP�C�UWTIG�QH�QPNKPG�ICOKPI�VTCHƒE�UKPEG�
the outbreak of COVID-19.

Supply chain 4.0

The coronavirus pandemic has created disruptions to the global supply chain. With physical distancing and quarantine measures, 
some factories are completely shut down. Heavy reliance on paper-based records, a lack of visibility on data and lack of diversity 
and flexibility have made existing supply chain system vulnerable to any pandemic. Core technologies such as big data, cloud 
computing, IoT and blockchain are building a more resilient supply chain management system for the future by enhancing the 
accuracy of data and encouraging data sharing.
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3D printing

3D printing technology has been deployed to mitigate shocks to the supply chain and circumvent export bans on personal protective 
equipment. 3D printing offers flexibility in production: the same printer can produce different products based on different design 
ƒNGU�CPF�OCVGTKCNU��*QYGXGT��OCUUKXG�RTQFWEVKQP�WUKPI��&�RTKPVKPI�HCEGU�C�HGY�QDUVCENGU��(KTUV��VJGTG�OC[�DG�KPVGNNGEVWCN�RTQRGTV[�
issues involved in producing parts that are protected by patent. Second, production of certain goods is subject to regulatory 
CRRTQXCNU��YJKEJ�ECP�VCMG�C�NQPI�VKOG�VQ�QDVCKP��1VJGT�WPUQNXGF�KUUWGU�KPENWFG�JQY�FGUKIP�ƒNGU�UJQWNF�DG�RTQVGEVGF�WPFGT�RCVGPV�
regimes, the place of origin, impact on trade volumes and product liability associated with 3D printed products.

Robotics and drones

COVID-19 has made the world realize how heavily it depends on human interactions to make the economy work. The pandemic 
provided a strong push to rollout the use of robots, which have increasingly been used to disinfect areas and deliver food to those in 
quarantine. Drones have walked dogs and delivered items. While there are some reports that predict many manufacturing jobs will 
be replaced by robots in the future, at the same time, new jobs will be created in the process. Policies must be in place to provide 
UWHƒEKGPV�VTCKPKPI�CPF�UQEKCN�YGNHCTG�VQ�VJG�NCDQWT�HQTEG�VQ�GODTCEG�VJKU�EJCPIG�

5G and information and communications technology

All these technology trends rely on a stable, high-speed and affordable internet connection. While 5G has demonstrated its 
importance in remote monitoring and healthcare consultation, the rollout of 5G is delayed at a time when the technology may be 
needed the most. The adoption of 5G will increase the cost of compatible devices and the cost of data plans. Addressing these 
issues to ensure inclusive access to internet will continue to be a challenge as the 5G network expands globally.

Source: Xiao and Fan, 2020.

6.2.4. Measuring air and water quality
�ƷȪǘƱƷȪ�ǸȅƪǘǯƷ�ȠǓȅǻƷȪܠ�ȅȴǓƷȣ�ǪǘǻƱȪ�ȅǊ� ȪƷǻȪȅȣȪ� ǯǘǪƷ�Ǝǘȣ�ȅȣ�
ɖƎȴƷȣ� ʐȽƎǯǘȴɜ� Ǹȅǻǘȴȅȣǘǻǋ� ƱƷɕǘƫƷȪ� ƎȣƷ� ƎǯȪȅ� ƪƷƫȅǸǘǻǋ� ǯƷȪȪ�
ƷɛȠƷǻȪǘɕƷ� ƎǻƱ�ǸȅȣƷ�ɖǘƱƷǯɜ� ƎɕƎǘǯƎƪǯƷܠ� Ǝǯǯȅɖǘǻǋ� ƫǘȴǘƷȪ� ƎǻƱ�
ȴǓƷǘȣ�ƫǘȴǘɦƷǻȪ�ȴȅ�Ǹȅǻǘȴȅȣ�ƷǻɕǘȣȅǻǸƷǻȴƎǯ�ƫȅǻƱǘȴǘȅǻȪ�ǸȅȣƷ�
ƫǓƷƎȠǯɜ� ƎǻƱ� ǊȣƷʐȽƷǻȴǯɜ̞�ܥǘȪ� ȴȣƷǻƱ�ƫƎǻ�ƎǯȪȅ� ƷǻƎƪǯƷ�ɖǘƱƷȣ�
ȠƎȣȴǘƫǘȠƎȴǘȅǻ� ǘǻ� ƫǘȴǘɦƷǻ� ȪƫǘƷǻƫƷ� ǘǻǘȴǘƎȴǘɕƷȪ� ȴǓƎȴ� ƫȣƷƎȴƷ�
ƪƷȴȴƷȣ� ǘǻǊȅȣǸƷƱ� ƫǘȴǘɦƷǻȪ� ɖǓȅ� ɖǘǯǯ� ƎƱɕȅƫƎȴƷ� ȴȅ� ȣƷƱȽƫƷ�
Ǝǘȣ� ƎǻƱ� ɖƎȴƷȣ� ȠȅǯǯȽȴǘȅǻڮڨܥ� �ȽƫǓ� Ǹȅǻǘȴȅȣǘǻǋ� ƫƎǻ� ƎǯȪȅ�
ƫȅǻȴȣǘƪȽȴƷ�ȴȅɖƎȣƱ�ƎƫǓǘƷɕǘǻǋ��$=ܟګܥڦڦ� �ʓ�Ҋ҈ҋ҈ӵ�ɚǮǨɴǢǮ�ݓ ɫȊǮ�
ǅǨʌǮɚɡǮ�ɗǮɚ�Ǣǅɗȏʣǅ�ǮȲʌȏɚȼȲȯǮȲʣǅȦ�ȏȯɗǅǢɫ�ȼȁ�ǢȏɫȏǮɡӵ�ȏȲǢȦɴǨȏȲȂ�ǡʓ�
paying special attention to air quality and municipal and other 
waste managementݔܥ� ̞ƷȪƷ� Ǹȅǻǘȴȅȣǘǻǋ� ƱƷɕǘƫƷȪ� ƫƎǻ� ȴȣƎƫǪ�
ǸƷƎȪȽȣƷǸƷǻȴȪ�Ǌȅȣ��$=ګܥڦڦ�ǘǻƱǘƫƎȴȅȣȪ�ǯǘǪƷ�ǸƷƎǻ�ȽȣƪƎǻ�Ǝǘȣ�
ȠȅǯǯȽȴǘȅǻ�ȅǊ��fڥڦ�ƎǻƱ��fڪܥڧ�ȠƎȣȴǘƫȽǯƎȴƷ�ǸƎȴȴƷȣܥ�¡ƷƫǓǻȅǯȅǋɜ�
ǘǻ�ȴǓƷ�ǓƎǻƱȪ�ȅǊ�ƫǘȴǘƷȪ�ƎǻƱ�ȴǓƷǘȣ�ƫǘȴǘɦƷǻȪ�ƫƎǻ�ȪȽƪȪƷʐȽƷǻȴǯɜ�
ǓƷǯȠ� ǸȅɕƷ� ȴȅɖƎȣƱȪ� ǸȅȣƷ� ȪȽȪȴƎǘǻƎƪǯƷ� ȽȣƪƎǻǘɦƎȴǘȅǻ� ȴǓƎȴ�
ƎƱƱȣƷȪȪƷȪ�ƫǯǘǸƎȴƷ�ƫǓƎǻǋƷ�ƎǻƱ�ǘȴȪ�ǘǸȠƎƫȴȪ�ܽ�$=ܥܾڨڦ�

ÁǓǘǯƷ� ǯȅɖƷȣ�ƫȅȪȴ�ǸȅǻǘȴȅȣȪ�ƫƎǻ�ƪƷ�ȠȣȅǊȅȽǻƱǯɜ�ȽȪƷǊȽǯ�ƎǻƱ�
ȠȅȴƷǻȴǘƎǯǯɜ� ƫȽȴ� ƫȅȪȴȪܠ� ȴǓƷɜ� Ʊȅ� ǻȅȴ� ȅƪɕǘƎȴƷ� ȴǓƷ� ǻƷƷƱ� Ǌȅȣ�
ƫǘȴǘƷȪ� ȴȅ� ƪȽǘǯƱ� ƫȅǻȴǘǻȽȅȽȪ� ƎǻƱ� ȪȴȣȅǻǋƷȣ� Ǝǘȣ� ƎǻƱ� ɖƎȴƷȣ�
ʐȽƎǯǘȴɜ� Ǹȅǻǘȴȅȣǘǻǋ� ȪɜȪȴƷǸȪܥ� �ȽȠȠȅȣȴǘǻǋ� ǯȅƫƎǯ� ȽǻǘɕƷȣȪǘȴɜ�
ƎǻƱ� ȪƫǘƷǻȴǘ̯ƫ� ƫȅǸǸȽǻǘȴǘƷȪ� ǘȪ� ƎǯȪȅ� ƫȣǘȴǘƫƎǯ� ȴȅ� ƪƷ� ƎƪǯƷ� ȴȅ�
ǘǻȴƷȣȠȣƷȴ�ƱƎȴƎ�ǊȣȅǸ�ȴǓƷȪƷ�ƱƷɕǘƫƷȪܠ�ǓƷǯȠ�ȠȣȅȠƷȣǯɜ�ƫƎǯǘƪȣƎȴƷ�
ȴǓƷ�ȪƷǻȪȅȣȪ�ȴȅ�ǯȅƫƎǯ�ƫȅǻƱǘȴǘȅǻȪ�ƎǻƱ�ȽǯȴǘǸƎȴƷǯɜ�ǘǸȠǯƷǸƷǻȴ�
Ǝǘȣ� ƎǻƱ� ɖƎȴƷȣ� ʐȽƎǯǘȴɜ� ȪȅǯȽȴǘȅǻȪ� ǘǻ� ƎǯǘǋǻǸƷǻȴ� ɖǘȴǓ� ȴǓƷ�
iƷɖ�¨ȣƪƎǻ��ǋƷǻƱƎ�ܽ�ȅɛڥکܥܾکܥګ���ȽƫǓ�Ʒ̠ȅȣȴȪ�ƫƎǻ�ƎǯȪȅ�ǓƷǯȠ�

Besides mobile phones, other kinds 
of sensors like air or water quality 
monitoring devices are also becoming 
less expensive and more widely 
available, allowing cities and their 
citizens to monitor environmental 
conditions more cheaply and frequently
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ƫȅǯǯƷƫȴ� ƫȽȣȣƷǻȴǯɜ� ǸǘȪȪǘǻǋ� ƱƎȴƎ� ȴȅ� Ǹȅǻǘȴȅȣ� �$=� �ڨ ܽǋȅȅƱ�
ǓƷƎǯȴǓ�ƎǻƱ�ɖƷǯǯƪƷǘǻǋ�Ǌȅȣ�Ǝǯǯܾ�ƎȪ�ɖƷǯǯ�ƎȪ�ǯȅȅǪ�Ǝȴ�ǘǻƷʐȽƎǯǘȴǘƷȪ�
ƎƫȣȅȪȪ�ǻƷǘǋǓƪȅȽȣǓȅȅƱȪ�ȴǓƎȴ�ƫƎǻ�ȪȠȽȣ�ƱƷǸƎǻƱ�Ǌȅȣ�ƫǓƎǻǋƷܥ�
Iǻ�iƎǘȣȅƪǘݖȪ�fȽǪȽȣȽ�ȪǯȽǸȪܠ�Ǌȅȣ�ƷɛƎǸȠǯƷܠ�ȣƷȪǘƱƷǻȴȪ�ƫȣƷƎȴƷƱ�

Ǝȣȴ� ǘǻȪȠǘȣƷƱ� ƪɜ� Ǝǘȣ� ʐȽƎǯǘȴɜ� ǸƷƎȪȽȣƷǸƷǻȴȪ� ȴȅ� ȪȠƷƎǪ� ȅȽȴ�
ƎƪȅȽȴ� ȴǓƷ�ȽǻǊƎǘȣ�ƱǘȪȴȣǘƪȽȴǘȅǻ�ȅǊ� Ǝǘȣ�ȠȅǯǯȽȴǘȅǻ� ƎǻƱ�ǓƷƎǯȴǓ�
ƪȽȣƱƷǻȪ�ǘǻ�ȴǓƷǘȣ�ƫȅǸǸȽǻǘȴɜڦکܥ

Box 6.4: Measuring air pollution with low-cost air quality monitoring networks 

In 2012, poor air quality was responsible for seven million premature deaths, making it the world’s single largest environmental 
health risk. Air pollution is a major problem in cities across the globe and it requires a data-driven approach. But a large gap exists 
in the abilities of different cities to measure and model air pollution and relatively few have air quality monitoring systems in place. 
Low-cost air quality sensors have the potential to bridge this data gap. UNEP in partnership with the company Alphasense, the 
University of Cambridge, the NASA-GLOBE citizen science programme, the Wajukuu Arts Collective and the Kibera Girls Soccer 
Academy conducted an experimental deployment of six low-cost air quality monitors in schools across Nairobi. 

Despite technical limitations, this experiment showed that sensors can provide indicative measurements of air quality that are valuable 
to local communities. It also found that such a sensor network can play an important role in engaging citizens by raising awareness 
about the importance of addressing poor air quality. Sensors are clearly a potentially important complement but not a substitute for 
JKIJ�SWCNKV[�CPF�TGNKCDNG�CKT�SWCNKV[�OQPKVQTKPI�U[UVGOU�CU�RTQDNGOU�QH�ECNKDTCVKQP��EGTVKƒECVKQP��SWCNKV[�EQPVTQN�CPF�TGRQTVKPI�TGOCKP�VQ�
be solved. However, when carefully interpreted, data from low-cost monitors can be useful and this experiment helped inform Nairobi’s 
air quality management plan. Increasingly, African governments are supporting their cities to measure air pollution. Both Ghana and 
Senegal, for example, have monitoring stations, air quality management plans and air quality indexes for citizens.

Low Cost Air Quality Monitor installed in a school in Nairobi 

Source: deSouza et al, 2017.
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6.3. Technology Firms and the Smart City 

$ǘǋǘȴƎǯ� ȴƷƫǓǻȅǯȅǋǘƷȪ� ƫƎǻ� ǓƷǯȠ� ǸƎǪƷ� Ǝ� ƫǘȴɜ� �ݔȪǸƎȣȴƷȣݓ
ƪƷƫƎȽȪƷ� ȴǓƷ� ȽȪƷȣ� ȅǊ� ȴǓƷȪƷ� ȴƷƫǓǻȅǯȅǋǘƷȪ� ǓƎȪ� Ǝ� ƫȅǻȴǘǻȽƎǯ�
̰ȅɖ�ȅǊ�ƱƎȴƎ�ɖǓǘƫǓܠ�ɖǓƷǻ�ƎǻƎǯɜȪƷƱ�ƪɜ�ƎǯǋȅȣǘȴǓǸȪܠ� ǘƱƷƎǯǯɜ�
ǓƷǯȠȪ� ȪƷƷܠ� ȴǓǘǻǪܠ� ǘǻȴƷȣɕƷǻƷ� ƎǻƱ� ǸƎǪƷ� ƱƷƫǘȪǘȅǻȪ� ǸȅȣƷ�
ǘǻȴƷǯǯǘǋƷǻȴǯɜ� ǘǻ� ƎǻƱ� Ǌȅȣ� ȴǓƷ� ƫǘȴɜܥ� <ȅȣ� ƷɛƎǸȠǯƷܠ� Ǝ� ȣƷȪǘƱƷǻȴ�
ǸƎɜ� ǯȅȅǪ� Ǝȴ� Ǝǻ� ƎȠȠ� ȴȅ�Ǫǻȅɖ�ɖǓǘƫǓ�ƪȽȪ� ȴȅ� ƫƎȴƫǓ� Ǌȅȣ� ȴǓƷ�
ȪǓȅȣȴƷȪȴ� ȴȣƎɕƷǯ� ȴǘǸƷ� ȅȣ�ɖǓƷȴǓƷȣ� ȴȅ� ǋȅ� ȅȽȴȪǘƱƷ� ƱƷȠƷǻƱǘǻǋ�
ȅǻ�ȴǓƷ�Ǝǘȣ�ʐȽƎǯǘȴɜܥ���ȴȣƎ̤ƫ�ǯǘǋǓȴ�ƫƎǻ�ȪƷƷ�Ǝ�ƪȽȪ�ƫȅǸǘǻǋ�ƎǻƱ�
ȴȽȣǻ� ǋȣƷƷǻ� ȴȅ� ǋǘɕƷ� ȠȽƪǯǘƫ� ȴȣƎǻȪȠȅȣȴ� Ƞȣǘȅȣǘȴɜ� ȅɕƷȣ� ȠȣǘɕƎȴƷ�
ɕƷǓǘƫǯƷȪܥ��ȴ�ǘȴȪ�ǸȅȪȴ�ȅȠȴǘǸǘȪȴǘƫܠ�Ǝ�ȪǸƎȣȴ�ƫǘȴɜ�ǸǘǋǓȴ�ƪƷȪȴ�ƪƷ�
ƱƷ̯ǻƷƱ� ƎȪ� Ǝǻ� �ǘǻǻȅɕƎȴǘɕƷݓ ƫǘȴɜ� ȴǓƎȴ� ȽȪƷȪ� ǘǻǊȅȣǸƎȴǘȅǻ� ƎǻƱ�
ƫȅǸǸȽǻǘƫƎȴǘȅǻ�ȴƷƫǓǻȅǯȅǋǘƷȪ�ƎǻƱ�ȅȴǓƷȣ�ǸƷƎǻȪ�ȴȅ�ǘǸȠȣȅɕƷ�
ʐȽƎǯǘȴɜ�ȅǊ� ǯǘǊƷܠ� Ʒ̤ƫǘƷǻƫɜ�ȅǊ�ȽȣƪƎǻ�ȅȠƷȣƎȴǘȅǻ�ƎǻƱ� ȪƷȣɕǘƫƷȪ�
ƎǻƱ�ƫȅǸȠƷȴǘȴǘɕƷǻƷȪȪܠ�ɖǓǘǯƷ�ƷǻȪȽȣǘǻǋ�ȴǓƷ�ǻƷƷƱȪ�ȅǊ�ȠȣƷȪƷǻȴ�
ƎǻƱ� ǊȽȴȽȣƷ� ǋƷǻƷȣƎȴǘȅǻȪ�ɖǘȴǓ� ȣƷȪȠƷƫȴ� ȴȅ� ƷƫȅǻȅǸǘƫܠ� ȪȅƫǘƎǯܠ�
ƷǻɕǘȣȅǻǸƷǻȴƎǯ�ƎȪ�ɖƷǯǯ�ƎȪ�ƫȽǯȴȽȣƎǯ�ƎȪȠƷƫȴȪڧکݔܥ

¡ƷƫǓǻȅǯȅǋɜ� ̯ȣǸȪ� ƎȣƷ� ǘǻƫȣƷƎȪǘǻǋǯɜ� ȅ̠Ʒȣǘǻǋ� ȴȅ� ȪƷǯǯ� ȪǸƎȣȴ�
ƫǘȴɜ� ȠȣȅƱȽƫȴȪ� ƎǻƱ� ȪƷȣɕǘƫƷȪ� ȴȅ� ƫǘȴɜ� ǋȅɕƷȣǻǸƷǻȴȪܠ� ȅȴǓƷȣ�
ƫȅǸȠƎǻǘƷȪ� ƎǻƱ� ƷɕƷǻ� ƱǘȣƷƫȴǯɜ� ȴȅ� ƫǘȴǘɦƷǻȪܥ� *ȪȴǘǸƎȴƷȪ� ɕƎȣɜ�
ɖǘƱƷǯɜ�ȅǻ� ȴǓƷ�ǋǯȅƪƎǯ� ȪǸƎȣȴ�ƫǘȴǘƷȪ�ǸƎȣǪƷȴ� ȪǘɦƷ̞�ܥƷ�ǋǯȅƪƎǯ�
ƱƷǸƎǻƱ�Ǌȅȣ� ȪǸƎȣȴ�ƫǘȴǘƷȪ� ǘȪ�ǋȣȅɖǘǻǋ�ȣƎȠǘƱǯɜܠ� ǊȣȅǸ�¨ڧڧګݵ��
ƪǘǯǯǘȅǻ� ǘǻ� �ڬڦڥڧ ȴȅ�¨ڦݵ�� ȴȣǘǯǯǘȅǻ� ǘǻ� �ܥڮڦڥڧ Iȴ� ǘȪ� ƷɛȠƷƫȴƷƱ� ȴȅ�
ȣƷƎƫǓ�¨ڭکܥڨݵ��ȴȣǘǯǯǘȅǻ�ƪɜܽ�ګڧڥڧ��ǓƎȠȴƷȣ̞�ڨکܥܾڦ�ƷȪƷ�̯ǋȽȣƷȪ�
ǘǻƱǘƫƎȴƷ�Ǝǻ�ǘǸȠȅȣȴƎǻȴ�ƎǻƱ�ǋȣȅɖǘǻǋ�ȪƷƫȴȅȣ�ȴǓƎȴ�ǘȪ�ȪƷƷǻ�ƎȪ�Ǝǻ�
ƷǻȅȣǸȅȽȪ�ȅȠȠȅȣȴȽǻǘȴɜ�Ǌȅȣ�ȴƷƫǓǻȅǯȅǋɜ�ƫȅǸȠƎǻǘƷȪܥ

̞Ʒ� ǸȅȪȴ� ƎǸƪǘȴǘȅȽȪ� ȪǸƎȣȴ� ƫǘȴɜ� ƎȠȠȣȅƎƫǓ� ǘǻɕȅǯɕƷȪ� ǯȅƫƎǯ�
ǋȅɕƷȣǻǸƷǻȴȪ� ȠƎȣȴǻƷȣǘǻǋ� ɖǘȴǓ� ȴƷƫǓǻȅǯȅǋɜ� ƫȅǸȠƎǻǘƷȪ�
ȴȅ� ƱƷɕƷǯȅȠ� ɖǓȅǯƷ� ǻƷɖ� ƷɛȠƷȣǘǸƷǻȴƎǯ� ǻƷǘǋǓƪȅȽȣǓȅȅƱȪ�
ȅȣ� ƷɛȽȣƪƎǻ� ƱƷɕƷǯȅȠǸƷǻȴȪ� ȪȅǸƷȴǘǸƷȪ� ƫȅǻƫƷȠȴȽƎǯǘɦƷƱ� ƎȪ�
ƷǻȴǘȣƷǯɜ�ǻƷɖ�ƫǘȴǘƷȪܥ�ÁǓǘǯƷ�ȴǓƷ�ȪȠƷƫǘ̯ƫȪ�ȅǊ�ƷƎƫǓ�ȪǸƎȣȴ�ƫǘȴɜ�ȅȣ�
ȪǸƎȣȴ�ǻƷǘǋǓƪȅȽȣǓȅȅƱ�ȠȣȅǧƷƫȴ�ɕƎȣǘƷȪܠ�ȴǓƷɜ�ȴɜȠǘƫƎǯǯɜ�ǘǻɕȅǯɕƷ�
ȴƷƫǓǻȅǯȅǋɜ�ǯǘǪƷ�ȪƷǻȪȅȣȪܠ�ɖǘȣƷǯƷȪȪ�ǻƷȴɖȅȣǪȪܠ�Iȅ¡�ƎǻƱ�ȪǸƎȣȴ�
ǸƷȴƷȣȪܥ� ¨Ȫǘǻǋ� ȴǓƷȪƷ� ȴƷƫǓǻȅǯȅǋǘƷȪܠ� ȪǸƎȣȴ� ƫǘȴǘƷȪ� ƎȽȴȅǸƎȴƷ�
ȪƷȣɕǘƫƷȪ� ǯǘǪƷ� ƫȅǸǸȽǻǘƫƎȴǘǻǋ� ɖǘȴǓ� ƫǘȴǘɦƷǻȪ� ȴȅ� ȣƷƫƷǘɕƷ�

ǊƷƷƱƪƎƫǪܥ�Iǻ�ǓȅȽȪƷǓȅǯƱȪܠ�ȴǓƷȪƷ�ȴƷƫǓǻȅǯȅǋǘƷȪ�ȣƷƱȽƫƷ�ƷǻƷȣǋɜ�
ƫȅȪȴȪ�ƪɜ�ƎȽȴȅǸƎȴǘƫƎǯǯɜ�ȴȽȣǻǘǻǋ�ǯǘǋǓȴȪ�ƎǻƱ�ȅȴǓƷȣ�ƎȠȠǯǘƎǻƫƷȪ�
ȅ̠�ɖǓƷǻ�ȠƷȅȠǯƷ�ƎȣƷ�ǻȅȴ�ƎȣȅȽǻƱ�ƎǻƱ�ȴǓȣȅȽǋǓ�ȪǸƎȣȴ�ǸƷȴƷȣȪ�
ȴǓƎȴ�ȴƎǯǪ�ȴȅ�ȪǸƎȣȴ�ƎȠȠǯǘƎǻƫƷȪ�ƎǻƱ�ȴȽȣǻ�ȴǓƷǸ�ȅǻ�ƎǻƱ�ȅ̠�ȴȅ�
ȣƷƱȽƫƷ� ƫȅȪȴȪܠ� Ǌȅȣ� ƷɛƎǸȠǯƷܠ� ƫǯƷƎǻǘǻǋ� ƱǘȪǓƷȪ� ǘǻ� ȴǓƷ�ǸǘƱƱǯƷ�
ȅǊ�ȴǓƷ�ǻǘǋǓȴ�ɖǓƷǻ�ƷǻƷȣǋɜ�ƱƷǸƎǻƱ�ǘȪ�ǯȅɖککܥ�=ǘɕƷǻ�ȴǓƷ�ɖƎɜ�
ȴǓƎȴ� ȴƷƫǓǻȅǯȅǋɜ� ǘȪ� ǯƷɕƷȣƎǋƷƱ� ȴȅ� ȣƷƱȽƫƷ� ƷǻƷȣǋɜ� ƱƷǸƎǻƱ�
ƎǻƱ� ƷǻƫȅȽȣƎǋƷ� ǯȅɖ� ƷǸǘȪȪǘȅǻȪ� ǯǘɕǘǻǋܠ� ȴǓƷȪƷ� ƫǘȴǘƷȪ� ƎȣƷ� ƎǯȪȅ�
ȪȅǸƷȴǘǸƷȪ� ƫƎǯǯƷƱ� �Ʒƫȅݓ ƫǘȴǘƷȪܠݔ� Ǝǻ� ǘƱƷƎ� ȴǓƎȴ� ǓƎȪ� Ǝ� ǸȽƫǓ�
ǯȅǻǋƷȣ�ǓǘȪȴȅȣɜ�ȣƷƎƫǓǘǻǋ�ƪƎƫǪ�ǘǻȴȅ�ȴǓƷڥڬڮڦ�Ȫڪکܥ 

iƷɖ� �ȅǻǋƱȅ� �ǘȴɜ� ȅǻ� ȣƷƫǯƎǘǸƷƱ� ȴǘƱƎǯ� ɖƷȴǯƎǻƱȪ� ȅǻ� ȴǓƷ�
ȅȽȴȪǪǘȣȴȪ� ȅǊ� IǻƫǓƷȅǻܠ� �ƷȠȽƪǯǘƫ� ȅǊ� YȅȣƷƎ� ɖƎȪ� ȅǻƷ� ȅǊ� ȴǓƷ�
̯ȣȪȴ� ȪǸƎȣȴ� ƫǘȴɜ� ƱƷɕƷǯȅȠǸƷǻȴȪ̞�ܥƷ� ǻƎȴǘȅǻƎǯ� ǋȅɕƷȣǻǸƷǻȴ�
ȪȠƷƎȣǓƷƎƱƷƱ� ȴǓƷ� ǘƱƷƎ� Ǌȅȣ� Ǝ� ǻƷɖ� ƫǘȴɜ� ƪȽǘǯȴ� ǊȣȅǸ� ȪƫȣƎȴƫǓ�
ȴǓƎȴ� ɖȅȽǯƱ� ȪȴȣǘɕƷ� Ǌȅȣ� ȪǘǸȽǯȴƎǻƷȅȽȪ� ƷƫȅǻȅǸǘƫ� ȠȣȅȪȠƷȣǘȴɜ�
ƎǻƱ� ƷǻɕǘȣȅǻǸƷǻȴƎǯ� ȪȽȪȴƎǘǻƎƪǘǯǘȴɜ� ȴǓȣȅȽǋǓ� ƫȽȴȴǘǻǋ݋ƷƱǋƷ�
ȴƷƫǓǻȅǯȅǋɜ� ȴǓƎȴ�ɖȅȽǯƱ�ƎȴȴȣƎƫȴ�ȠȣǘɕƎȴƷ� ȪƷƫȴȅȣ� ȴƷǻƎǻȴȪ�ƎǻƱ�
ƪȽǘǯƱ�Ǝ�ǻƷɖ�ǻƎȴǘȅǻƎǯ�ƪȽȪǘǻƷȪȪ�ƎǻƱ�ǘǻǻȅɕƎȴǘȅǻ�ƫƷǻȴȣƷ̞�ܥƷ�
ǋȅɕƷȣǻǸƷǻȴ�ƷǻǋƎǋƷƱ�ɖǘȴǓ�ǯȅƫƎǯ�ƎǻƱ�ǊȅȣƷǘǋǻ�ƫȅǸȠƎǻǘƷȪ�ȴȅ�
ƱƷɕƷǯȅȠ�Ǝ�ȴȅȠ݋Ʊȅɖǻ�ǸƎȪȴƷȣ�ȠǯƎǻܥ��ȣƫǓǘȴƷƫȴȪ�ƱƷȪǘǋǻƷƱ�ȴǓƷ�
ƫǘȴɜ�ɖǘȴǓ�ȪȽȪȴƎǘǻƎƪǘǯǘȴɜ�ȠȣǘǻƫǘȠǯƷȪ�ȣƷǘǻǊȅȣƫƷƱ�ƪɜ�ȽƪǘʐȽǘȴȅȽȪ�
ǘǻǊȅȣǸƎȴǘȅǻ� ȪǓƎȣǘǻǋ� ȴǓȣȅȽǋǓ� ɖǘȣƷǯƷȪȪ� ǻƷȴɖȅȣǪȪܠ� ƱǘǋǘȴƎǯ�
ȴƷƫǓǻȅǯȅǋǘƷȪ� ƎǻƱ� ƱƷɕǘƫƷȪ� ȴǓƎȴ� ƫȅǸǸȽǻǘƫƎȴƷ� ɖǘȴǓ� ȅǻƷ�
ƎǻȅȴǓƷȣܥ� �� ȪȴƷƎƱɜ� ȪȴȣƷƎǸ� ȅǊ� ƱƎȴƎ� ǘȪ� ƫȅǻȴǘǻȽȅȽȪǯɜ� ƪƷǘǻǋ�
ƫȅǸȠȽȴƷƱ�ƎǻƱ� ȪƷǻȴ� ȴȅ�ƎƱǧȽȪȴ� ȪƷȣɕǘƫƷȪ�ƎǻƱ� ǘǻǊȣƎȪȴȣȽƫȴȽȣƷȪ�
ƎǘǸǘǻǋ� ȴȅ� ƫȣƷƎȴƷ� Ǝ�ǸȅȣƷ� Ʒ̤ƫǘƷǻȴ� ȽȣƪƎǻ�ǸƷȴƎƪȅǯǘȪǸ� ƎǻƱ�
ȪƷȣɕǘƫƷ�ƷɛȠƷȣǘƷǻƫƷ�Ǌȅȣ�ȣƷȪǘƱƷǻȴȪ�ƎȪ�ɖƷǯǯ�ƎȪ�ƪȽȪǘǻƷȪȪƷȪܥ�

$ƷȪȠǘȴƷ�¨ڥکݵ��ƪǘǯǯǘȅǻ�ȅǊ�ǘǻɕƷȪȴǸƷǻȴ�ƎǻƱ�ȴƷƫǓǻȅǯȅǋɜ�ȴǓƎȴ�
ǓƎȪ�ƎȴȴȣƎƫȴƷƱ�Ǝ�ɖǘƱƷ�ƎȣȣƎɜ�ȅǊ�ƫȅǸȠƎǻǘƷȪܠ�ȴǓƷ�ƫǘȴɜ�ȣƷǸƎǘǻȪ�
ȅǻǯɜ� ȠƎȣȴǘƎǯǯɜ� ȠȅȠȽǯƎȴƷƱ� ƎǻƱ� ǯƎƫǪȪ� ȴǓƷ� ȪȅƫǘƎǯ� ʐȽƎǯǘȴɜ� ȅǊ�
Ǝǻ�ȅȣǋƎǻǘƫƎǯǯɜ�ǋȣȅɖǻ�ƫǘȴɜګکܥ� Iȴ� ǘȪܠ� ǘǻ�Ʒ̠Ʒƫȴܠ�Ǝ� ǯȅɖ݋ƱƷǻȪǘȴɜܠ�
ƫƎȣ݋ƫƷǻȴȣǘƫܠ�ǓǘǋǓ݋ƷǻƱܠ�ƷɛƫǯȽȪǘɕƷ�¨݋�ȪȴɜǯƷ�ȪȽƪȽȣƪ�ȴǓƎȴ�ȪȅǸƷ�
ȣƷȪǘƱƷǻȴȪ� ƱƷȪƫȣǘƪƷ� ƎȪ� ǯȅǻƷǯɜڬکܥ� �Ȫ� Ǝ� ȴƷȪȴƪƷƱ� ȅȣ� ȪǓȅɖƫƎȪƷ�
Ǌȅȣ� ȴǓƷ� ǻƷɖ� ǘǻȴƷȣǻƎȴǘȅǻƎǯ� ƫǘȴɜ݋ƪȽǘǯƱǘǻǋ� ǘǻƱȽȪȴȣɜܠ� �ȅǻǋƱȅ�
ȠȅǘǻȴȪ�ȴȅ�ȴǓƷ�ǯǘǸǘȴƎȴǘȅǻȪ�ȅǊ�ǓƎɕǘǻǋ�ǻƷǘǋǓƪȅȽȣǓȅȅƱȪܠ�ǸȽƫǓ�
ǯƷȪȪ�ɖǓȅǯƷ� ƫǘȴǘƷȪܠ�ƱƷȪǘǋǻƷƱ�ƪɜ� �ȠƎȣȴǻƷȣȪǓǘȠȪ�ȅǊݓ ȣƷƎǯ� ƷȪȴƎȴƷ�
ƱƷɕƷǯȅȠƷȣȪܠ� ǘǻȪȴǘȴȽȴǘȅǻƎǯ� ǘǻɕƷȪȴȅȣȪܠ� ǻƎȴǘȅǻƎǯ� ǋȅɕƷȣǻǸƷǻȴȪ�
ƎǻƱ�ȴǓƷ�ǘǻǊȅȣǸƎȴǘȅǻ�ȴƷƫǓǻȅǯȅǋɜ�ǘǻƱȽȪȴȣɜڭکݔ�ȣƎȴǓƷȣ�ȴǓƎǻ�ƪɜ�
ƎǻƱ�Ǌȅȣ�ȠƷȅȠǯƷ�ǊȣȅǸ�ȴǓƷ�ƪȅȴȴȅǸ�ȽȠܥ�

�ȅǻǋƱȅ� ƎǯȪȅ� ǘǯǯȽȪȴȣƎȴƷȪ� ȴǓƷ� ȠȣȅƪǯƷǸȪ� ɖǘȴǓ� ǻƷɖ� ƫǘȴɜ�
ƱƷɕƷǯȅȠǸƷǻȴȪ� ȴǓƎȴ� ǊȅƫȽȪ� ȅǻ� ǸƎǪǘǻǋ� Ǝ� ǸȅȣƷ� Ʒ̤ƫǘƷǻȴ�
ȽȣƪƎǻ� ǸƷȴƎƪȅǯǘȪǸ� ɖǘȴǓȅȽȴ� ǸƎǘǻȴƎǘǻǘǻǋ� ƪȣȅƎƱƷȣ� ƫǯǘǸƎȴƷ�
ƎǻƱ� ƷƫȅǯȅǋǘƫƎǯ� ǋȅƎǯȪ� ǯǘǪƷ� ƫƎȣƪȅǻ� ǻƷȽȴȣƎǯǘȴɜܠ� ƪǘȅƱǘɕƷȣȪǘȴɜܠ�

The global demand for 
smart cities is growing 
rapidly, from US$622 
billion in 2017 to US$1 
trillion in 2019
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ɖƷȴǯƎǻƱȪ� ȠȣƷȪƷȣɕƎȴǘȅǻ� ƎǻƱ� ƫȅƎȪȴƎǯ� ɦȅǻƷ� ǸƎǻƎǋƷǸƷǻȴ� ǘǻ�
ȴǓƷ� ǊƎƫƷ� ȅǊ� ȪƷƎ݋ǯƷɕƷǯ� ȣǘȪƷڮکܥ� r̮Ʒǻ� ƱƷȪǘǋǻƷƱ� ƎǻƱ� ȪƷȣɕǘƫƷƱ�
ƪɜ� ȴǓƷ� ȪƎǸƷ� ǘǻȴƷȣǻƎȴǘȅǻƎǯ�ƎȣƫǓǘȴƷƫȴȽȣƎǯܠ� ƷǻǋǘǻƷƷȣǘǻǋܠ�ƎǻƱ�
ȴƷƫǓǻȅǯȅǋɜ� ̯ȣǸȪܠ� ɕƎȣǘƎȴǘȅǻȪ� ȅǻ� ȴǓƷ� �ȅǻǋƱȅ� ǸȅƱƷǯ� ǓƎȪ�
ȠȣȅɕƷǻ�ȪȅǸƷɖǓƎȴ�ǘǸȠƷȣɕǘȅȽȪ�ȴȅ�ƫȣǘȴǘƫǘȪǸ�ƎǻƱ�ȪȠȣƷƎƱ�ƎƫȣȅȪȪ�
ȴǓƷ�ǋǯȅƪƷ�ܽ�ȅɛڥڪܥܾڪܥګ��Iǻ�ȅȴǓƷȣ�ƫƎȪƷȪܠ�ǯǘǪƷ�ȴǓƷ�*Ǫȅ݋�ȴǯƎǻȴǘƫ�

Box 6.5:�*RRJOH̵V�6LGHZDONV�/DE�HQFRXQWHUV�UHVLVWDQFH�WR�7RURQWR�7RPRUURZ

Tech giant Google and its spinoff urban development company Sidewalks Lab is a prime example of the growing smart city business 
OQFGN��5KFGYCNM�.CDU�FGUETKDGU�KVUGNH�CU�C�ƒTO�VJCV�ūKOCIKPGU��FGUKIPU��VGUVU��CPF�DWKNFU�WTDCP�KPPQXCVKQPU�VQ�JGNR�EKVKGU�OGGV�VJGKT�
biggest challenges.”52 In 2017, Sidewalks Lab reached an agreement with the City of Toronto to redevelop a 12-acre (4.9-hectare) 
waterfront industrial parcel into a futuristic neighbourhood. The company’s experimental master innovation and development plan, 
Toronto Tomorrow, was unveiled in 2019 and envisioned self-heating sidewalks, underground trash chutes, flexible streets and 
ETQUU�NCOKPCVGF�VKODGT�UM[UETCRGTU��CNN�EQNNGEVKPI�EQRKQWU�COQWPVU�QH�FCVC�VQ�GPUWTG�QRVKOWO�GPGTI[�CPF�OQDKNKV[�GHƒEKGPE[�53 

While the conditions of Sidewalk Labs’ agreement required actively negotiating with municipal entities to ensure that the planned 
PGKIJDQWTJQQF�ƒV�KPVQ�VJG�EKV[ŨU�XKUKQP��EKVK\GP�ITQWRU�CTIWGF�VJCV�VJG�YGCNVJ[�VGEJ�QWVUKFGT�YCU�EKTEWOXGPVKPI�RWDNKE�QXGTUKIJV�CPF�
citizen engagement processes.54 They were also wary of the degree of surveillance that Toronto Tomorrow would entail and how 
much data the tech giant would ultimately control.55 In July 2020, Sidewalk Labs ended the project citing economic uncertainty due 
to the COVID-19 pandemic.

Source: Sidewalk Labs, n.d.; Summers, 2019; Weiditz, 2020.

�ǘȴɜ� ȅǻ� Ǝǻ� Ǝȣȴǘ̯ƫǘƎǯ� ǘȪǯƎǻƱ� ǘǻ� ]ƎǋȅȪܠ� iǘǋƷȣǘƎܠ� ȅȣ� YȅǻɦƎ�
¡ƷƫǓǻȅǯȅǋɜ��ǘȴɜ� ȅȽȴȪǘƱƷ� ȅǊ�iƎǘȣȅƪǘܠ� ȴǓƷ� ɕǘȪǘȅǻ� ǘȪ� ǯƎȣǋƷǯɜ�
ǘǻ�ǊƎɕȅȽȣ�ȅǊ�ȪȅƫǘƎǯ�ƷɛƫǯȽȪǘȅǻ�ȴǓȣȅȽǋǓ�ǓǘǋǓ݋ƷǻƱ�ȣƷƎǯ�ƷȪȴƎȴƷ�
ƱƷɕƷǯȅȠǸƷǻȴڦڪܥ� ̞ƷȪƷ� ȣƷƎǯ� ƷȪȴƎȴƷ� ƱƷɕƷǯȅȠǸƷǻȴ� ȪƫǓƷǸƷȪ�
ƎȣƷ�ȴǓƷ�ɕƷȣɜ�ȅȠȠȅȪǘȴƷ�ȅǊ�ȪȅƫǘƎǯǯɜ݋ǘǻƫǯȽȪǘɕƷ�ȽȣƪƎǻǘɦƎȴǘȅǻ�ƎȪ�
ƷǻɕǘȪǘȅǻƷƱ�ǘǻ�ȴǓƷ�iƷɖ�¨ȣƪƎǻ��ǋƷǻƱƎܥ

Central Park, Incheon, South Korea. © PKphotograph/Shutterstock
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�ǻȅȴǓƷȣ� ȪǸƎȣȴ� ƫǘȴɜ� ƎȠȠȣȅƎƫǓ� ǘǻɕȅǯɕƷȪ� ƫǘȴǘƷȪܠ� ȣƎȴǓƷȣ� ȴǓƎǻ�
ǻƎȴǘȅǻƎǯ�ǋȅɕƷȣǻǸƷǻȴȪܠ�ǸȅȣƷ�ƫƷǻȴȣƎǯǯɜ�ǘǻ�ȴǓƷ�ƱȣǘɕƷȣݖȪ�ȪƷƎȴ�ǘǻ�
ƫȣƷƎȴǘǻǋ�ȪǸƎȣȴ�ƫǘȴɜ�ȠȣȅǧƷƫȴȪܥ�Iǻ�ȪȅǸƷ�ƫƎȪƷȪܠ�ǓȅɖƷɕƷȣܠ�ȴǓƷȪƷ�
ǪǘǻƱȪ�ȅǊ�ȠȣȅǧƷƫȴȪ�ƎȣƷ�ǘǻƫƷǻȴǘɕǘɦƷƱ�ƪɜ�ǻƎȴǘȅǻƎǯ�ǋȅɕƷȣǻǸƷǻȴȪܥ�
<ȅȣ� ƷɛƎǸȠǯƷܠ� ǘǻ� �ܠڪڦڥڧ IǻƱǘƎ� ǯƎȽǻƫǓƷƱ� ȴǓƷ� �ǸƎȣȴ� �ǘȴǘƷȪ�
fǘȪȪǘȅǻݓ�ȴȅ�ȠȣȅǸȅȴƷ�ƫǘȴǘƷȪ�ȴǓƎȴ�ȠȣȅɕǘƱƷ�ƫȅȣƷ�ǘǻǊȣƎȪȴȣȽƫȴȽȣƷ�
ƎǻƱ� ǋǘɕƷ� Ǝ� ƱƷƫƷǻȴ� ʐȽƎǯǘȴɜ� ȅǊ� ǯǘǊƷ� ȴȅ� ǘȴȪ� ƫǘȴǘɦƷǻȪܠ� Ǝ� ƫǯƷƎǻ�
ƎǻƱ� ȪȽȪȴƎǘǻƎƪǯƷ� ƷǻɕǘȣȅǻǸƷǻȴ� ƎǻƱ� ƎȠȠǯǘƫƎȴǘȅǻ� ȅǊ� �ݖ�ǸƎȣȴݕ
�ȅǯȽȴǘȅǻȪ̞�ګڪݔܥǘȪ�ǻƎȴǘȅǻƎǯ�ȠȣȅǋȣƎǸǸƷ�ƎȠȠǯǘƷƱ�ȴƷƫǓǻȅǯȅǋɜ�
ȴȅ� Ǝ� ɖǘƱƷ� ɕƎȣǘƷȴɜ� ȅǊ� ȽȣƪƎǻ� ȠȣȅƪǯƷǸȪ� ǊȣȅǸ� ɖƎȪȴƷɖƎȴƷȣ�
ȴȣƷƎȴǸƷǻȴ� ȴȅ� ȴƷǯƷǸƷƱǘƫǘǻƷ� ܽ<ǘǋȽȣƷ� �ܥܾڧܥګ ̞Ʒ� ȠȣȅǋȣƎǸǸƷ�
ȪƷǯƷƫȴƷƱڥڥڦ��ƫǘȴǘƷȪ�ƎǻƱ�ƎȠȠȣȅɕƷƱ�ȴǓƷǘȣ�ȪǸƎȣȴ�ƫǘȴɜ�ȠǯƎǻȪ�Ǌȅȣ�
ȠƎȣȴǘƎǯ� ǊȽǻƱǘǻǋڬڪܥ� DȅɖƷɕƷȣܠ� ǘȴ� ǘȪ� ǘǸȠȅȣȴƎǻȴ� ȴȅ� ǻȅȴƷ� ȴǓƎȴ�
ȠȣȅǋȣƷȪȪ� ǓƎȪ� ƪƷƷǻ� Ȫǯȅɖܠ� ɖǘȴǓ� ȪȅǸƷ� ƫǘȴǘƷȪ� ǸƎǪǘǻǋ� ǊƎȪȴƷȣ�
ȠȣȅǋȣƷȪȪ�ȴǓƎǻ�ȅȴǓƷȣȪܠ�ɖǓǘƫǓ�ȣƷɕƷƎǯȪ�ȽǻƷɕƷǻ�ǯȅƫƎǯ�ƫƎȠƎƫǘȴɜ�
ȴȅ�̯ǻƎǻƫƷ�ƎǻƱ�ǘǸȠǯƷǸƷǻȴ�ȪǸƎȣȴ�ƫǘȴɜ�ǘǻǘȴǘƎȴǘɕƷȪڭڪܥ

*ɕƷǻ� ɖǘȴǓ� ȴǓƷ� ƷɛƫǘȴƷǸƷǻȴ� ȅɕƷȣ� ȴǓƷ� ȠȅɖƷȣ� ȅǊ� ǻƷɖ� ƫǘɕǘƫ�
ȴƷƫǓǻȅǯȅǋǘƷȪ�Ǌȅȣ�ȽȣƪƎǻ�ǘǻǻȅɕƎȴǘȅǻܠ�ǸƎǻɜ�ǯǘǸǘȴƎȴǘȅǻȪ�ƷɛǘȪȴܥ�
<ǘȣȪȴܠ� ȴƷƫǓǻȅǯȅǋɜ� ƫƎǻǻȅȴ� ƱǘȪȠǯƎƫƷ� ƫǘȴǘɦƷǻ� ƷǻǋƎǋƷǸƷǻȴ� ǘǻ�
ǻƷǘǋǓƪȅȽȣǓȅȅƱ�ƎǻƱ�ȽȣƪƎǻ�Ǝ̠ƎǘȣȪܥ�$ǘǋǘȴƎǯ�ȠǯƎȴǊȅȣǸȪ�ƎȣƷ�ǻȅȴ�
Ǝ�ȪȽƪȪȴǘȴȽȴƷ�Ǌȅȣ�ƫǘɕǘƫ�ǸƷƷȴǘǻǋȪܠ�ƱǘƎǯȅǋȽƷ�ƎǻƱ�ǘǻȪȴǘȴȽȴǘȅǻƎǯ�
ȣƷǊȅȣǸܥ�*̠ȅȣȴȪ�ȴȅ�ƱǘȪȠǯƎƫƷ�ȴǓƷȪƷ�ǋƎȴǓƷȣǘǻǋȪ�ȅȣ�ǸȅɕƷ�ȴǓƷǸ�
ȅǻǯǘǻƷ�ƎȣƷ�ȅ̮Ʒǻ�ȠȣȅƪǯƷǸƎȴǘƫܥ�<ȅȣ�ƷɛƎǸȠǯƷܠ�ȴǓƷ�ǘǻȪȴǘȴȽȴǘȅǻƎǯ�
ǘǻǻȅɕƎȴǘȅǻ� ȅǊ� ȠƎȣȴǘƫǘȠƎȴȅȣɜ� ƪȽƱǋƷȴǘǻǋ� ƱƷɕƷǯȅȠƷƱ� ƪɜ� ȴǓƷ�
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Figure 6.2: Government of India’s smart city mission

Another smart city approach involves 
cities, rather than national governments, 
more centrally in the driver’s seat in 
creating smart city projects.
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6.4.  The Bottom-up Smart City: Urban 
Labs, Open Data and the Open-Source 
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ƎǻƱ� ȅȴǓƷȣ� Ǹȅǻǘȴȅȣǘǻǋ� ƱƷɕǘƫƷȪ� ǯǘǪƷ� ǯȅɖ݋ƫȅȪȴ� ȠȅȣȴƎƪǯƷ� Ǝǘȣ�
ǸȅǻǘȴȅȣȪ� ȅȣ� ǸƷƱǘƫƎǯ� ȣƷƫȅȣƱȪ� ȪɜȪȴƷǸȪ� ƫƎǻ� ǓƷǯȠ� ǋƷǻƷȣƎȴƷ�
ǘǸȠȅȣȴƎǻȴ�ƱƎȴƎܥ��ǘȴǘƷȪ�ƎǯȪȅ�ǋƷǻƷȣƎȴƷ�ƱƎȴƎ�ǊȣȅǸ�ȴǓƷǘȣ�ȅɖǻ�
ȪɜȪȴƷǸȪܠ� ɖǓƷȴǓƷȣ� ƪȽȪƷȪ� ɖǘȴǓ� ȴȣƎƫǪƷȣȪܠ� Ƚȴǘǯǘȴɜ� ǸƷȴƷȣȪ� ȅǻ�
ȠȽƪǯǘƫ� ǓȅȽȪǘǻǋܠ� ȪƷɖƎǋƷ� ȠǘȠƷȪ� ƷʐȽǘȠȠƷƱ� ɖǘȴǓ� ȪƷǻȪȅȣȪ� ȅȣ�
̯ǻƎǻƫǘƎǯ�ǘǻǊȅȣǸƎȴǘȅǻ�ƎƪȅȽȴ�ƫǘȴɜ�ƪȽƱǋƷȴȪܥ�

6.4.1. Cities and open data
�� ǋȣȅɖǘǻǋ� ǻȽǸƪƷȣ� ȅǊ� ƫǘȴǘƷȪ� ƎȣƷ� ɖȅȣǪǘǻǋ� ȴȅ� ȪȴƎǻƱƎȣƱǘɦƷ�
ȪȽƫǓ�ƱƎȴƎ�ƎǻƱ�ǸƎǪƷ� ǘȴ�ȠȽƪǯǘƫ� ȴǓȣȅȽǋǓ�ȅȠƷǻ�ƱƎȴƎ�ȠȅȣȴƎǯȪܥ�

Cities and the people who live in them 
EVI�MRGVIEWMRKP]�ƼRHMRK�FSXXSQ�YT�[E]W�
to innovate in order to make their cities 
better places

Open data and open 
source software 
contribute to increased 
economic development 
as well as resilience in 
planning and service 
provision.
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rǻƷ�ƫǯƷƎȣ�ƷɛƎǸȠǯƷ�ȅǊ�ɖǓƷȣƷ�ȅȠƷǻ�ȪȴƎǻƱƎȣƱǘɦƷƱ�ƱƎȴƎ�ǓƎȪ�
ǸƎƱƷ� Ǝ� ǯƎȣǋƷ� ȠȅȪǘȴǘɕƷ� ǘǸȠƎƫȴ� ǘȪ� ǘǻ� ȴǓƷ� ȴȣƎǻȪȠȅȣȴ� ȪƷƫȴȅȣܥ�
Iǻ� �ܠڪڦڥڧ ¡ȣǘfƷȴܠ� ȴǓƷ� ȠȽƪǯǘƫ� ȴȣƎǻȪǘȴ� ƎǋƷǻƫɜ� ǘǻ� �ȅȣȴǯƎǻƱܠ�
�ܠ�¨ ƎǋȣƷƷƱ� ȴȅ� ǸƎǪƷ� ǘȴȪ� ȠȣȅȠȣǘƷȴƎȣɜ� ƱƎȴƎ� ƎƪȅȽȴ� ȣȅȽȴƷȪ�
ƎǻƱ� ȪƫǓƷƱȽǯƷȪ� ƎɕƎǘǯƎƪǯƷ� ȴȅ� =ȅȅǋǯƷܠ� ɖǓǘƫǓ� ǘǻȴƷǋȣƎȴƷƱ�
ȴǓƎȴ� ǘǻǊȅȣǸƎȴǘȅǻ� ǘǻȴȅ� ǘȴȪ� ȠȅȠȽǯƎȣ� ǸƎȠȠǘǻǋ� ƎȠȠ� ȽȪǘǻǋ�
Ǝ� ȴȣƎǻȪǘȴ� ƱƎȴƎ� ǊȅȣǸƎȴ� ȴǓƎȴ� ƷɕƷǻȴȽƎǯǯɜ� ƪƷƫƎǸƷ� Ǝǻ� ȅȠƷǻ�
ȪȅȽȣƫƷ� ȠǯƎȴǊȅȣǸڪګܥ� ̞Ʒ� ȅȠƷǻ� ȴȣƎǻȪǘȴ� ƱƎȴƎ� ǸȅɕƷǸƷǻȴ�
ǓƎȪ� ȪǘǻƫƷ� ȪȠȣƷƎƱ� ɖǘȴǓ� ǋȣƷƎȴ� ȠȅȪǘȴǘɕƷ� Ʒ̠Ʒƫȴ̞�ܥƷ� ¨ǻǘȴƷƱ�
�ȴƎȴƷȪ�iƎȴǘȅǻƎǯ��ƫƎƱƷǸǘƷȪ�ȅǊ��ƫǘƷǻƫƷȪܠ�*ǻǋǘǻƷƷȣǘǻǋ�ƎǻƱ�
fƷƱǘƫǘǻƷ�ȪȽȣɕƷɜƷƱڬګ��ȴȣƎǻȪȠȅȣȴ�ƎǋƷǻƫǘƷȪ�ƎƫȣȅȪȪ�ȴǓƷ�ǋǯȅƪƷ�
ȅǻ� ȴǓƷǘȣ�ƷɛȠƷȣǘƷǻƫƷ�ɖǘȴǓ�ȅȠƷǻ�ƱƎȴƎ�ƎǻƱ� ǊȅȽǻƱ�ƷɕǘƱƷǻƫƷ�
ȴǓƎȴ� Ȫǘǋǻǘ̯ƫƎǻȴ� ƪƷǻƷ̯ȴȪ� ƷǸƷȣǋƷ� ǊȣȅǸ� ǸƎǪǘǻǋ� ȠȽƪǯǘƫ�
ȴȣƎǻȪȠȅȣȴ�ƱƎȴƎ�ȅȠƷǻ�ǘǻƫǯȽƱǘǻǋ�ȴǓƎȴ�ȴǓƷ�ȠȽƪǯǘƫ�ɖƎȪ�ǸȅȣƷ�
ƎɖƎȣƷ�ȅǊ�ȠȽƪǯǘƫ�ȴȣƎǻȪȠȅȣȴ�ȪƷȣɕǘƫƷȪګګܥ

rȠƷǻ� ƱƎȴƎ� ƎǯȪȅ� ƎǯǯȅɖȪ� ȴǓǘȣƱ݋ȠƎȣȴɜ� ǘǻǻȅɕƎȴǘȅǻ� ƎȣȅȽǻƱ�
ȠƎȪȪƷǻǋƷȣ� ǘǻǊȅȣǸƎȴǘȅǻ� ȪɜȪȴƷǸȪܥ� ̞ǘȪ� ǘǻǻȅɕƎȴǘȅǻ� ǘȪ� ǸȅȪȴ�
ƷɕǘƱƷǻȴ� ǘǻ� ȴǓƷ� �ƷƫȅȪɜȪȴƷǸݓ ȅǊ� ȴǓǘȣƱ݋ȠƎȣȴɜ� ƎȠȠȪ� ƪƷǘǻǋ�
ƱƷɕƷǯȅȠƷƱ�Ǌȅȣ�ȴǓƷ�ƱȅǸǘǻƎǻȴ�ȪǸƎȣȴȠǓȅǻƷ�ȠǯƎȴǊȅȣǸȪڬګݔܥ��rȠƷǻ�
ȠȽƪǯǘƫ� ȴȣƎǻȪȠȅȣȴ� ƱƎȴƎ� ȴǓȽȪ� ƫƎǻ� ƎǯȪȅ� ǓƷǯȠ� ǊȅȪȴƷȣ� ƪȽȪǘǻƷȪȪ�
ƱƷɕƷǯȅȠǸƷǻȴܠ�ƎǻƱ�ȪȅǸƷ�ƎȠȠ�ƱƷɕƷǯȅȠƷȣȪ�ƎȣƷ�ƎƪǯƷ�ȴȅ�ǋƷǻƷȣƎȴƷ�
ǘǻƫȅǸƷ�ǊȣȅǸ�ǘǻǻȅɕƎȴǘɕƷ�ƎȠȠȪ� ȴǓƷɜ�ƫȣƷƎȴƷ�ȽȪǘǻǋ�ȅȠƷǻ�ƱƎȴƎܥ�
IǻƱƷƷƱܠ� ȴǓƷ� ƫȅȪȴ� ȅǊ� ƱƷɕƷǯȅȠǘǻǋ� ƎȠȠȪ� ǘǻ݋ǓȅȽȪƷ� ɖƎȪ� Ǝ� ǪƷɜ�
ǊƎƫȴȅȣ� ǘǻ� ȴǓƷ� ƱƷƫǘȪǘȅǻ� ƪɜ� ¡ȣƎǻȪȠȅȣȴ� Ǌȅȣ� ]ȅǻƱȅǻ� ܽ¡ʑ]ܾ� ȴȅ�
ǸȅɕƷ�ȴȅɖƎȣƱȪ�Ǝǻ�ȅȠƷǻ�ƱƎȴƎ�ȪȴȣƎȴƷǋɜڭګܥ��ǯǯȅɖǘǻǋ�ȴǓƷ�ȠȣǘɕƎȴƷ�
ȪƷƫȴȅȣ� ȴȅ� ƱƷɕƷǯȅȠ� ƱǘɕƷȣȪƷ� ʐȽƎǯǘȴɜ� ȠȣȅƱȽƫȴȪ� ȅǻ� ȴȅȠ� ȅǊ� ȴǓƷ�
ƱƎȴƎ�ƫƎǻ�ƪƷ�ǓǘǋǓǯɜ�ƫȅȪȴ�Ʒ̠ƷƫȴǘɕƷܥ�¡ʑ]�ƫƎǯƫȽǯƎȴƷƱ�ȴǓƎȴ�ƎȠȠȪ�
ȠȅɖƷȣƷƱ�ƪɜ�ǘȴȪ�ƪȽȪ�ƱƎȴƎ�ɖǘǯǯ�ƱƷǯǘɕƷȣܾګڥڦݵ�¨ܽ�ڨڭނ��Ǹǘǯǯǘȅǻ�ȅǊ�
ƫȽȪȴȅǸƷȣ�ƪƷǻƷ̯ȴ�ȅɕƷȣڥڦ��ɜƷƎȣȪܠ�Ǝȴ�Ǝ�ƫȅȪȴ�ȴȅ�¡ʑ]�ȅǊڥڥڥܠڥڧڭނ��
��ڮګܥ�ȠƷȣ�ɜƷƎȣܾڥڥڥܠڪڥڦݵ�¨ܽɜڥڥڥܠڪ�ܠڧڦڥڧ��ȣƷǋǘȪȴƷȣƷƱ�ƱƷɕƷǯȅȠƷȣȪ�
ǓƎƱ�ȠȣȅƱȽƫƷƱ�ȅɕƷȣڧګڨ��ƎȠȠȪ�ȠȅɖƷȣƷƱ�ƪɜ�¡ʑ]�ƱƎȴƎ̞�ܥƷ�ƎȠȠȪ�
ȣƷƎƫǓƷƱک��Ǹǘǯǯǘȅǻ�ȠƷȅȠǯƷ�ɖǘȴǓ�Ǝǻ�ƷȪȴǘǸƎȴƷƱڭڪ݈ڪڦނ��Ǹǘǯǯǘȅǻ�
ڥڬܥ�Ǹǘǯǯǘȅǻܾ�ɕƎǯȽƷ�ǘǻ�ȴǘǸƷ�ȪƎɕƷƱ�ƪɜ�ȽȪƷȣȪکڬ݈ڮڦݵ�¨ܽ

�ȅǸƷ�ȅǊ�ȴǓƷȪƷ�ƫȅǸȠƎǻǘƷȪ�ƎȣƷ�ƎǯȪȅ�ƎƪǯƷ�ȴȅ�ǋƷǻƷȣƎȴƷ�ǸȅȣƷ�
ƱƎȴƎ�ƎȪ�ƎȠȠȪ�ǋƎǘǻ�ȽȪƷȣȪ�ɖǓȅܠ�ǘǻ�ȴȽȣǻܠ�ǊƷƷƱ�ƪƎƫǪ�ǘǻȴȅ�ƱƎȴƎ�
ƫȣƷƎȴǘȅǻܠ�ɖǓǘƫǓ� ƫƎǻ� ƷɕƷǻ� ǯƷƎƱ� ȴȅ� ǻƷɖ� ȴȣƎǻȪǘȴ� ȠȣȅɕǘȪǘȅǻܥ�
<ȅȣ� ƷɛƎǸȠǯƷܠ� �ǘȴɜfƎȠȠƷȣܠ� Ǝ� ]ȅǻƱȅǻ݋ƪƎȪƷƱ� ƫȅǸȠƎǻɜܠ�
ȽȪƷƱ� ǘȴȪ� ƱƎȴƎ� ȴȅ� ƱǘȪƫȅɕƷȣ� ƱƷǸƎǻƱ� Ǌȅȣ�ǸǘȪȪǘǻǋ� ƪȽȪ� ǯǘǻǪȪ�
ƎǻƱ�ǯƎȽǻƫǓƷƱ�Ǝ�ƪȽȪ݋ȴƎɛǘ�ǓɜƪȣǘƱ�ȪƷȣɕǘƫƷ�ȅǻ�ȴǓƷȪƷ�ȣȅȽȴƷȪڦڬܥ�
¡ȣƎǻȪǘȴ�ƫȣƷƷǻܠ� Iǻƫܥ� ȽȪƷȪ� ȅȠƷǻ� ƱƎȴƎ� ǊȣȅǸ� ȠȽƪǯǘƫ� ȴȣƎǻȪǘȴ�
ƎǋƷǻƫǘƷȪ� ȴȅ� ƱƷɕƷǯȅȠ� ǘǻǊȅȣǸƎȴǘȅǻƎǯ� ȪƫȣƷƷǻȪ� Ǌȅȣ� ƪȽǘǯƱǘǻǋ�
ǯȅƪƪǘƷȪ� ƎǻƱ� ȠȽƪǯǘƫ� ȪȠƎƫƷȪܥ� rɕƷȣƎǯǯܠ� ǸƎǻɜ� ȅǊ� ȴǓƷȪƷ�
ƪȽȪǘǻƷȪȪƷȪ� ƱƷɕƷǯȅȠ� ȪƷȣɕǘƫƷȪ� ȴǓƎȴ� ǸƎǪƷ� ȪǓƎȣƷƱ� Ǹȅƪǘǯǘȴɜ�
ƎǻƱ�ȠȽƪǯǘƫ� ȴȣƎǻȪȠȅȣȴ�ǸȅȣƷ�ƎȴȴȣƎƫȴǘɕƷ̞�ܥƷȪƷ�Ʒ̠ȅȣȴȪ�ǓƷǯȠ�
ƪȽǘǯƱ� Ǝ� ȣǘƫǓ� ƷƫȅȪɜȪȴƷǸ� ǘǻ� ȪȽȠȠȅȣȴ� ȅǊ� ȴǓƷ� ǋǯȅƪƎǯ� ƎǋƷǻƱƎ�
ȅǊ� ǘǸȠȣȅɕǘǻǋ� ȠȽƪǯǘƫ� ȴȣƎǻȪȠȅȣȴ� ƎǻƱ� ȣƷƱȽƫǘǻǋ� ǘǻƱǘɕǘƱȽƎǯ�
ƫƎȣ�ȽȪƷܠ�Ǝ�ƫȣǘȴǘƫƎǯ�ȠƎȣȴ�ȅǊ�ƎƱƱȣƷȪȪǘǻǋ�ƫǯǘǸƎȴƷ�ƫǓƎǻǋƷ�ƎǻƱ�
Ǝǘȣ� ȠȅǯǯȽȴǘȅǻ� ǘǻ� ƫǘȴǘƷȪܥ� *ɕǘƱƷǻƫƷ� ȪȠƷƎǪȪ� ȴȅ� ȴǓƷ� ȠȅɖƷȣ� ȅǊ�
ƱƷɕƷǯȅȠǘǻǋ�ƷƫȅȪɜȪȴƷǸȪ�ƎȣȅȽǻƱ�ȅȠƷǻ�ƱƎȴƎܠ�ǻȅȴ�ǧȽȪȴ�ǘǻ�ȴǓƷ�
ȴȣƎǻȪȠȅȣȴ� ȪƷƫȴȅȣ� ƪȽȴ� ǘǻ� Ǝǯǯ� ƎȣƷƎȪܥ� IǻƱƷƷƱܠ� ɖǘȴǓ� ƫǯǘǸƎȴƷ�
ƫǓƎǻǋƷܠ�ƫǘȴǘƷȪ�ȪǓȅȽǯƱ�ƪƷ�ƪȽǘǯƱǘǻǋ�ȅȠƷǻ�ƷǻɕǘȣȅǻǸƷǻȴƎǯ�ƎǻƱ�
ƱƷǸȅǋȣƎȠǓǘƫ�ƱƎȴƎ�Ǌȅȣ�ƫǯǘǸƎȴƷ�ȣƷȪǘǯǘƷǻƫƷ�ȠǯƎǻǻǘǻǋ̞�ڧڬܥǘȪ�
ƎȠȠȣȅƎƫǓ�ƎǯȪȅ�ƎƱƱȣƷȪȪƷȪ�ȴǓƷ�ʐȽƷȪȴǘȅǻ�ȅǊ�Ǔȅɖ�ȴȅ�ȣƷƎƫǓ��$=�
ȴƎȣǋƷȴȪܽ�ګܥڬڦ�ƷǻǓƎǻƫǘǻǋ�ǘǻȴƷȣǻƎȴǘȅǻƎǯ�ƫȅȅȠƷȣƎȴǘȅǻ�ȅǻ�ƎǻƱ�
ƎƫƫƷȪȪ�ȴȅ�ȪƫǘƷǻƫƷܠ�ȴƷƫǓǻȅǯȅǋɜ�ƎǻƱ�ǘǻǻȅɕƎȴǘȅǻ�ƎǻƱ�ƷǻǓƎǻƫƷ�
ǪǻȅɖǯƷƱǋƷ�ȪǓƎȣǘǻǋܾ�ƎǻƱܽ�ڬܥڬڦ� ȠȣȅǸȅȴǘǻǋ�ȴǓƷ�ƱƷɕƷǯȅȠǸƷǻȴܠ�
ȴȣƎǻȪǊƷȣܠ�ƱǘȪȪƷǸǘǻƎȴǘȅǻ�ƎǻƱ�Ʊǘ̠ȽȪǘȅǻ�ȅǊ�ƷǻɕǘȣȅǻǸƷǻȴƎǯǯɜ�
ȪȅȽǻƱ� ȴƷƫǓǻȅǯȅǋǘƷȪܾ� ƪɜ� ǸƎǪǘǻǋ� ȴƷƫǓǻȅǯȅǋɜ� ƎɕƎǘǯƎƪǯƷ�
Ǝȴ� ǊƎǘȣ� ȴƷȣǸȪ� ƎǻƱ� ƷǻƫȅȽȣƎǋǘǻǋ� ǪǻȅɖǯƷƱǋƷ� ȴȣƎǻȪǊƷȣ� ƎǻƱ�
ǯƷƎȣǻǘǻǋ�ƎƫȣȅȪȪ�ƫǘȴǘƷȪܥ

Figure 6.3: Digital principles for development 

Source: www.digitalprinciples.org.

Design with the User

Understand the Existing Ecosystem

Design for Scale

Reuse and Improve

Address Privacy & Security

Be Collaborative

Build for Sustainability

Be Data Driven

Use Open Standards, Open Data,
Open Source, and Open Innovation

To leverage open data as a resource, 
cities have to develop their own ICT 
capabilities to help build and organize 
data as well as portals to share this data 
in a standardized format

http://www.digital
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¡ȅ�ǯƷɕƷȣƎǋƷ�ȅȠƷǻ�ƱƎȴƎ�ƎȪ�Ǝ�ȣƷȪȅȽȣƫƷܠ�ƫǘȴǘƷȪ�ǓƎɕƷ�ȴȅ�ƱƷɕƷǯȅȠ�
ȴǓƷǘȣ�ȅɖǻ�I�¡�ƫƎȠƎƪǘǯǘȴǘƷȪ�ȴȅ�ǓƷǯȠ�ƪȽǘǯƱ�ƎǻƱ�ȅȣǋƎǻǘɦƷ�ƱƎȴƎ�
ƎȪ�ɖƷǯǯ�ƎȪ�ȠȅȣȴƎǯȪ�ȴȅ�ȪǓƎȣƷ�ȴǓǘȪ�ƱƎȴƎ�ǘǻ�Ǝ�ȪȴƎǻƱƎȣƱǘɦƷƱ�ǊȅȣǸƎȴܪ�
ǸƎǻɜ�ƫǘȴǘƷȪ�ƎȣƷ�ǻȅɖ�ȪǓƎȣǘǻǋ�Ǝ�ɖǘƱƷ�ɕƎȣǘƷȴɜ�ȅǊ�ƎǻȅǻɜǸȅȽȪ�
ƱƎȴƎ� ƎǻƱ� ƫȣƷƎȴǘǻǋ� ƎȠȠ� ƫȅǸȠƷȴǘȴǘȅǻȪ� ȅȣ� �ݔǓƎƫǪƎȴǓȅǻȪݓ ȴȅ�
ƷǻƫȅȽȣƎǋƷ� ǻƷɖ� ƎȠȠǯǘƫƎȴǘȅǻȪ� ȴȅ� ƎƱƱȣƷȪȪ� ȽȣƪƎǻ� ȠȣȅƪǯƷǸȪ�
ܽ�ȅɛܥܾګܥګ��rȠƷǻ�ƱƎȴƎ�ȠȅȣȴƎǯȪ� ƎǯȪȅ�ǓƎɕƷ� ȴǓƷ�ƎƱƱƷƱ�ƪƷǻƷ̯ȴ�
ȅǊ� ǘǻƫȣƷƎȪǘǻǋ� ƫȅǯǯƎƪȅȣƎȴǘȅǻ� ƎǸȅǻǋ� ƱƷȠƎȣȴǸƷǻȴȪ� ƎǻƱ�
ȠȣȅǸȅȴǘǻǋ�ǸȅȣƷ� ǘǻȴƷȣƎƫȴǘȅǻ� ƎǻƱ� ȴȣȽȪȴ� ƪƷȴɖƷƷǻ� ȣƷȪǘƱƷǻȴȪ�
ȴȅ�ȪȅǯɕƷ�ƫǓƎǯǯƷǻǋƷȪڨڬܥ 

�ǻȅȴǓƷȣ� ȪȴȣƎȴƷǋɜ� Ǌȅȣ� ƫǘȴǘƷȪ� ǘȪ� ȴǓƷ� ǘǻǻȅɕƎȴǘȅǻ� ƫǓƎǯǯƷǻǋƷܥ�
̞ǘȪ�ƎȠȠȣȅƎƫǓ�ǓȅȠƷȪ�ȴȅ�ƱȣƎɖ�ȅǻ�ȴǓƷ�ƱǘɕƷȣȪƷ�ǘƱƷƎȪܠ�ȴƎǯƷǻȴ�
ƎǻƱ� ȠƷȅȠǯƷ� ǘǻ� ȴǓƷ� ƫǘȴɜ� ƎǻƱ� ƪƷɜȅǻƱ� ȴȅ� ȴƎƫǪǯƷ� Ǝ� ȪȠƷƫǘ̯ƫ�
ƫǓƎǯǯƷǻǋƷܥ� <ȅȣ� ƷɛƎǸȠǯƷܠ� ̞ǘǻǪ�ǘȴɜܠ� Ǝ� ȪȅƫǘƎǯ� ȠȽȣȠȅȪƷ�
ȅȣǋƎǻǘɦƎȴǘȅǻ� ǘǻ� YȽƎǯƎ� ]ȽǸȠȽȣܠ� fƎǯƎɜȪǘƎܠ� ƫȣƷƎȴƷƱ� ȴǓƷ�
��ȴȅ�Ȫȅǯǘƫǘȴ�ǘƱƷƎȪ�ȴȅ�ƎƱƱȣƷȪȪ�ȴǓƷ�ȪƷȣǘȅȽȪڮڦڥڧ��ǘǻݔƫǯǘǸƎȴǓȅǻݓ
ƫǓƎǯǯƷǻǋƷ�ȅǊ�ƫǯǘǸƎȴƷ�ƫǓƎǻǋƷ�ȣƷȪǘǯǘƷǻƫƷ̞�ܥƷ�ɖǘǻǻƷȣ�ȅǊ�ȴǓƷ�
̯ȣȪȴ� ƫǯǘǸƎȴǓȅǻ� ǘǻ� �ƷǻƎǻǋ� ƱƷɕƷǯȅȠƷƱ� Ǝ� ȠȣȅȴȅȴɜȠƷ� Ǌȅȣ� Ǝ�
ȪǸƎȣȴ�̰ȅȅƱ�ɖƎȣǻǘǻǋ�ȪɜȪȴƷǸ�Ǌȅȣ�ȴǓƷ�ƫǘȴɜ�ȅǊ��ȽǯƎȽ��ǘǻƎǻǋ�
ɖǓǘƫǓ� ǘȪ� ǓǘǋǓǯɜ� ɕȽǯǻƷȣƎƪǯƷ� ȴȅ� ̰ȅȅƱǘǻǋܥ� ¨Ȫǘǻǋ� ȪƷǻȪȅȣȪ�
ƎǻƱ� Ǝȣȴǘ̯ƫǘƎǯ� ǘǻȴƷǯǯǘǋƷǻƫƷ� ȴȅ� ȴȣƎǻȪǸǘȴ� ƱƎȴƎ� ȅǻ� ɖƎȴƷȣ�
ǯƷɕƷǯȪ�ǘǻ�ȣƷƎǯ�ȴǘǸƷܠ�ȴǓƷ�ȪɜȪȴƷǸ�ɖȅȽǯƱ�ǸȅƱƷǯ�ǓɜƱȣȅǯȅǋǘƫƎǯ�
ȠȣȅƪǯƷǸȪ� ǘǻ�ƎƱɕƎǻƫƷܠ�ƷǻƎƪǯƷ�ƷƎȣǯɜ�ƱƷȴƷƫȴǘȅǻ�ȅǊ�̰ȅȅƱǘǻǋ�
ȣǘȪǪ�ƎǻƱ�ǋƷǻƷȣƎȴƷ�Ǝ�ȠȽƪǯǘƫ� ƎǯƷȣȴ� ȪɜȪȴƷǸ̞�ܥǘǻǪ�ǘȴɜ�ɖǘȴǓ�
ǘȴȪ� ȠƎȣȴǻƷȣȪ� ǊȣȅǸ� =ƷȅȣǋƷ� ¡ȅɖǻܠ� ǘǻ� ȴȽȣǻܠ� ɖȅǻ� ȴǓƷ� *I¡�
�ǯǘǸƎȴƷ݋YI���ǯǘǸƎȴǓȅǻ�=ǯȅƪƎǯ��ɖƎȣƱȪ�Ǌȅȣ�ǻƎȴȽȣƷ݋ƪƎȪƷƱ�
ȪȅǯȽȴǘȅǻȪ�ȴȅ�ȠȣƷɕƷǻȴ�̰ȅȅƱǘǻǋ�ǘǻƫǯȽƱǘǻǋ�ȠǯƎǻȴǘǻǋ�ƫǯǘǸƎȴƷ݋
ȣƷȪǘǯǘƷǻȴ�ȪȠƷƫǘƷȪ�ȅǊ�ȴȣƷƷȪ�ȴǓƎȴ�ƫƎǻ�ǓƷǯȠ�ƫȅȅǯ�ƫȅǸǸȽǻǘȴǘƷȪکڬܥ 

Iǻ�Ǝ� ȪǘǸǘǯƎȣ� ɕƷǘǻܠ� Ǝ̮Ʒȣ�DȽȣȣǘƫƎǻƷ��ƎǻƱɜ�ɖȣƷƎǪƷƱ�ǓƎɕȅƫ�
ȅǻ� ȴǓƷ� iƷɖ� ÇȅȣǪ� �ǘȴɜ� ǸƷȴȣȅȠȅǯǘȴƎǻ� ƎȣƷƎ� ǘǻ� �ܠڧڦڥڧ ȴǓƷ�
¨��$ƷȠƎȣȴǸƷǻȴ�ȅǊ�DȅȽȪǘǻǋ�ƎǻƱ�¨ȣƪƎǻ�$ƷɕƷǯȅȠǸƷǻȴ� ǘǻ�
ȠƎȣȴǻƷȣȪǓǘȠ�ɖǘȴǓ�ȴǓƷ�ǻȅǻ݋Ƞȣȅ̯ȴ�ƎǻƱ�ȠǓǘǯƎǻȴǓȣȅȠǘƫ�ȪƷƫȴȅȣ�
ȅȣǋƎǻǘɦƷƱ� �ƷƪȽǘǯƱ� ƪɜ� $ƷȪǘǋǻܠ� Ǝ� ƱƷȪǘǋǻ� ƫȅǸȠƷȴǘȴǘȅǻ� ȴȅ�
ǊȅȪȴƷȣ�ƎǻƱ�ǊȽǻƱ�ǘǻǻȅɕƎȴǘɕƷ�ȪȅǯȽȴǘȅǻȪ�ȴȅ�ƫǯǘǸƎȴƷ�ȣƷȪǘǯǘƷǻƫƷܥ�
̞ǘȪ� ƫȅǯǯƎƪȅȣƎȴǘɕƷ� ȠȽƪǯǘƫ݋ȠȣǘɕƎȴƷ� ȠȣȅƫƷȪȪ� ƫȅǻȴǘǻȽƷȪ� ȴȅ�
ɖȅȣǪ�ǘǻ�Ʊǘ̠ƷȣƷǻȴ�ƫǘȴǘƷȪ�ƎƫȣȅȪȪ�ȴǓƷ�ǋǯȅƪƷڪڬܥ

6.4.2. Urban labs
�ǘȴǘƷȪ� ɖǘȴǓ� ǘǻȪȴǘȴȽȴǘȅǻȪ� ȅǊ� ǓǘǋǓƷȣ� ƷƱȽƫƎȴǘȅǻ� ƫƎǻ� ƎǯȪȅ�
ƱƷɕƷǯȅȠ� Ȫȅ݋ƫƎǯǯƷƱ� �ȴȅɖǻݓ ƎǻƱ� ǋȅɖǻݔ� ȠƎȣȴǻƷȣȪǓǘȠȪ� ɖǘȴǓ�
ȽǻǘɕƷȣȪǘȴǘƷȪ�ܽ�ȅɛܥܾڬܥګ��fƎǻɜ�ȽǻǘɕƷȣȪǘȴǘƷȪ�ƎȣƷ�ǘǻ�ȽȣƪƎǻ�ƎȣƷƎȪ�
ƎǻƱ� ƎȣƷ� ǘǻƫȣƷƎȪǘǻǋǯɜ� ǯȅȅǪǘǻǋ� ȴȅ� ƫȅǯǯƎƪȅȣƎȴƷ� ɖǘȴǓ� ǯȅƫƎǯ�
ƫȅǸǸȽǻǘȴǘƷȪ�ƎǻƱ�ȴƷƫǓ�ƫȅǸȠƎǻǘƷȪ�ǘǻ�ȽȣƪƎǻ�ǯƎƪȪ�ȴȅ�ƎƱƱȣƷȪȪ�
Ǝ�ɖǘƱƷ�ȣƎǻǋƷ�ȅǊ�ȽȣƪƎǻ�ȠȣȅƪǯƷǸȪ̞�ܥƷ�fI¡��ƷǻȪƷƎƪǯƷ��ǘȴɜ�
]Ǝƪ�ƎǻƱ�¨ǻǘɕƷȣȪǘȴɜ�ȅǊ��ǓǘƫƎǋȅݖȪ�¨ȣƪƎǻ�]ƎƪȪ�ƎȣƷ�ƷɛƎǸȠǯƷȪ�
ǘǻ� ȴǓƷ� ƱƷɕƷǯȅȠƷƱ� ɖȅȣǯƱܥ� rȴǓƷȣ� ƫȅǯǯƎƪȅȣƎȴǘɕƷ� ȽȣƪƎǻ� ȴƷƫǓ�
ǘǻǘȴǘƎȴǘɕƷȪ� ǯǘǪƷ� ȴǓƷ� DɜƱƷȣƎƪƎƱ� ¨ȣƪƎǻ� ]Ǝƪ� ȅȣ� ��$ک ]Ǝƪ�
ܽ¨ǻǘɕƷȣȪǘȴɜ�ȅǊ�iƎǘȣȅƪǘܾ�ƎǻƱ�ǘDȽƪ�ǘǻ�iƎǘȣȅƪǘ�ƎȣƷ�ȪȽȠȠȅȣȴƷƱ�
ƪɜ�ǊȅȽǻƱƎȴǘȅǻȪܠ�ƫǘɕǘǯ�ȪȅƫǘƷȴɜ�ƎǻƱ�ǸȽǯȴǘǯƎȴƷȣƎǯ�ƎǘƱܥ��ȴǘǯǯ�ȅȴǓƷȣȪ�
ƎȣƷ�ǓȅȽȪƷƱ�ɖǘȴǓǘǻ�ƫǘȴɜ�ǋȅɕƷȣǻǸƷǻȴܠ�ǯǘǪƷ�ȴǓƷ�]ƎƪȅȣƎȴȅȣǘȅ�ƱƷ�
IǻǻȅɕƎƫǘȆǻ�öȽǘȴȅ�ܽ]Ii�ܾܠ�]��ƫƎȠǘȴƎǯ�ǘǻ��ȅǋȅȴƏ�ƎǻƱ�ȴǓƷ�
]ƎƪȅȣƎȴȅȣǘȅ�ȠƎȣƎ�ǯƎ��ǘȽƱƎƱ�ǘǻ�fƷɛǘƫȅ��ǘȴɜܠ�ɖǓǘƫǓ�ƫǯȅȪƷƱ�ǘǻ�
�ƷȪƷ�ǪǘǻƱȪ�ȅǊ�ȽȣƪƎǻ�ȴƷƫǓ�ƫȅǯǯƎƪȅȣƎȴǘɕƷ�ǻƷȴɖȅȣǪȪ�ƎǻƱ̞�ܥڭڦڥڧ
ȪȠƎƫƷȪ�ƎȣƷ�ǋȣȅɖǘǻǋ�ǋǯȅƪƎǯǯɜܠ�ƎǻƱ�ƫǘȴǘƷȪ�ƫƎǻ�ƷǻƫȅȽȣƎǋƷ�ȴǓƷǸ�
ƪɜ�ȠȣȅɕǘƱǘǻǋ�Ǝ̠ȅȣƱƎƪǯƷ�ȪȠƎƫƷܠ�ȅȠƷǻ�ƱƎȴƎ�ƎǻƱ�ƫȅǯǯƎƪȅȣƎȴǘȅǻܥ�
�ƷȪƷƎȣƫǓ�ǘȪ�Ǝ�ƫȣǘȴǘƫƎǯ�ƪȽǘǯƱǘǻǋ�ƪǯȅƫǪ�Ǌȅȣ�ȽȣƪƎǻ�ǘǻǻȅɕƎȴǘȅǻ�
ȪɜȪȴƷǸȪ�ȴǓƎȴ�ȪȠƎɖǻ�ǻƷɖ�ƫǘɕǘƫ݋ȅȣǘƷǻȴƷƱ�ȴƷƫǓ�ƫȅǸȠƎǻǘƷȪܥ�

Box 6.6: Hackathons leverage open data to build city tech tools

The idea of running a hackathon to leverage new ideas for how to use open data in cities has caught on across the world. One 
QH�VJG�ƒTUV�EKV[�TWP�EQORGVKVKQPU�KP�VJG�75�YCU�Apps for Democracy, held in Washington, DC in 2008 to leverage the city’s 200 
opened datasets as catalogued by a third-party company. The city found sponsors to provide US$50,000 in prize money for 
the top three apps. The hackathon resulted in 47 successful designs, which helped raise an estimated US$2.3 million for the 
city itself. But this value is only created when cities have the resources to make data available in a useful form and requires 
an existing civic-minded tech community. In addition, many of the innovative ideas do not get developed and hence are not 
sustained requiring a more iterative and collaborative approach. Communities of “civic hacktivists” are growing across the 
YQTNF�CPF�EKVKGU�KPETGCUKPIN[�CTG�ƒPFKPI�YC[U�VQ�RCTVPGT�YKVJ�VJGO�VQ�RTQXKFG�UGTXKEGU�QT�WPFGTUVCPF�RTQDNGOU�DGVVGT�

Source: Smith, 2017.

https://www.beesmart.city/solutions/apps-for-democracy
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6.5.  Cities and the Uneven Geography of 
Technological Innovation 

¡ƷƫǓǻȅǯȅǋǘƫƎǯ� ǘǻǻȅɕƎȴǘȅǻ� ȣƷʐȽǘȣƷȪ� ȠȽƪǯǘƫ� ǘǻɕƷȪȴǸƷǻȴ� ǘǻ�
ȣƷȪƷƎȣƫǓ� ƎǻƱ� ƱƷɕƷǯȅȠǸƷǻȴ� �ܾ$ߏ�ܽ ƎǻƱ� ɕƷǻȴȽȣƷ� ƫƎȠǘȴƎǯܠ�
ȅȣ�ǊȽǻƱǘǻǋ�ȴǓƎȴ�ǋȅƷȪ�ǘǻȴȅ�ȣǘȪǪɜ�ǻƷɖ�ȠȣȅǧƷƫȴȪ�ȅȣ�ɕƷǻȴȽȣƷȪܥ�
̞ƷȪƷ� ƫȅǸȠȅǻƷǻȴȪ� ƎȣƷ� ȽǻƷɕƷǻǯɜ� ƱǘȪȴȣǘƪȽȴƷƱ� ƎƫȣȅȪȪ� ȴǓƷ�
ɖȅȣǯƱܥ� ]ƎȣǋƷ� ȴƷƫǓǻȅǯȅǋɜ� ǘǻǻȅɕƎȴǘȅǻ� ǻƷȴɖȅȣǪȪ� ƎǻƱ� ȴǓƷ�
ƫȅǸȠƎǻǘƷȪ� ɖǘȴǓǘǻ� ȴǓƷǸ� ƎȣƷ� ƎǯǸȅȪȴ� ƎǯɖƎɜȪ� ǯȅƫƎȴƷƱ� ǘǻ�
ǋǯȅƪƎǯ� ƫǘȴǘƷȪ� ȴǓƎȴ� ƫƎǻ� ƎǯȪȅ� ƎȴȴȣƎƫȴ� ɜȅȽǻǋ� ɖƷǯǯ݋ƷƱȽƫƎȴƷƱ�

ɖȅȣǪƷȣȪܠ� ǸƎǻɜ� ȅǊ� ɖǓȅǸ� ƎȣƷ� ǘǸǸǘǋȣƎǻȴȪܠ� ɖǓǘǯƷ� ǯƷȪȪ�
ǋǯȅƪƎǯǯɜ�ƫȅǻǻƷƫȴƷƱ�ƫǘȴǘƷȪ�ƎȣƷ�ǯƷ̮�ƪƷǓǘǻƱ̞�ګڬܥƷȪƷ�ɖȅȣǪƷȣȪ�
ƎȣƷ� ȪȅǸƷȴǘǸƷȪ� ƫƎǯǯƷƱ� ȴǓƷ� ƫȣƷƎȴǘɕƷ� ƫǯƎȪȪܠ� Ǝ� ȴƷȣǸ� ȴǓƎȴ�
ƷǻƫȅǸȠƎȪȪƷȪ� ƎȣȴǘȪȴȪ� ƎǻƱ� ƷǻȴȣƷȠȣƷǻƷȽȣȪ� ȅǊ� Ǝǯǯ� ǪǘǻƱȪ� ȴǓƎȴ�
ɖȅȣǪ� ǘǻ� ǯȽƫȣƎȴǘɕƷ� ƫȣƷƎȴǘɕƷ� ǘǻƱȽȪȴȣǘƷȪڬڬܥ� Iǻ� �ܠڪڦڥڧ ƫȣƷƎȴǘɕƷ�
ǘǻƱȽȪȴȣǘƷȪ�ǋƷǻƷȣƎȴƷƱ�ȅɕƷȣ�¨ڧܥڧݵ��ȴȣǘǯǯǘȅǻ�ɖǘȴǓ�ǸȅȣƷ�ȴǓƎǻ�
��ɖǓǘƫǓ�ǘȪ�ƷʐȽǘɕƎǯƷǻȴ�ȴȅ�ȴǓȣƷƷܠ�Ǹǘǯǯǘȅǻ�ǧȅƪȪ�ɖȅȣǯƱɖǘƱƷڪܥڮڧ
ȠƷȣ�ƫƷǻȴ�ȅǊ�ȴǓƷ�ɖȅȣǯƱݖȪ�=$ڭڬܥ��ÁǓǘǯƷ�ƫȣƷƎȴǘɕƷ�ǘǻƱȽȪȴȣǘƷȪ�
ƎȣƷ� ȅȠƷǻ� ȴȅ� ȠƷȅȠǯƷ� ȅǊ� Ǝǯǯ� ƎǋƷȪ� ƎǻƱ� ƪƎƫǪǋȣȅȽǻƱȪܠ� ȴǓƷɜ�
ȅ̠Ʒȣ� Ȫǘǋǻǘ̯ƫƎǻȴ� ȠƎȴǓɖƎɜȪ� ȴȅ� ɜȅȽȴǓ� ƷǸȠǯȅɜǸƷǻȴ� ƎǻƱ�
ƫȅǻǻƷƫȴ�ȴǓƷ�ǊȅȣǸƎǯ�ƎǻƱ�ǘǻǊȅȣǸƎǯ�ȪƷƫȴȅȣȪܠ�ǋƷǻƷȣƎȴǘȅǻȪ�ƎǻƱ�
ȣƷǋǘȅǻȪܠ�ƪƷƎȣǘǻǋ�Ǝ�ǯƎȣǋƷǯɜ�ȽǻȴƎȠȠƷƱ�ȠȅȴƷǻȴǘƎǯ�ȴȅ�ǘǸȠȣȅɕƷ�
ȽȣƪƎǻǘɦƎȴǘȅǻ�ƪɜܥڥڨڥڧ�

�ǯȴǓȅȽǋǓ� ǘȴ� ǘȪ�ǓƎȣƱ� ȴȅ�ǸƷƎȪȽȣƷ�ȠȣƷƫǘȪƷǯɜܠ� ȪȅǸƷ�ƷȪȴǘǸƎȴƷȪ�
ȪȽ̱ƷȪȴ�ȴǓƎȴ�ȴǓƷ�ƱǘǋǘȴƎǯ�ƷƫȅǻȅǸɜ�ƎǯȅǻƷ�ǘǻګڦڥڧ��ɖƎȪ�ɖȅȣȴǓ�
��ȠƷȣ�ƫƷǻȴ�ȅǊ�ǋǯȅƪƎǯڪܥڪڦ��ƷʐȽǘɕƎǯƷǻȴ�ȴȅܠ�ȴȣǘǯǯǘȅǻ�ǋǯȅƪƎǯǯɜڪܥڦڦݵ�¨
��ƎǻƱܠ�$= ǘȪ�ȠȣȅǧƷƫȴƷƱ� ȴȅ�ǋȣȅɖ�ȴȅڨܥکڧ��ȠƷȣ�ƫƷǻȴ�ȅǊ�ǋǯȅƪƎǯ�
=$��ƪɜڮڬܥڪڧڥڧ��IǊ�ȴǓƷ��ǘǯǘƫȅǻ�ÀƎǯǯƷɜ�ȣƷǋǘȅǻ�ɖƷȣƷ�Ǝ�ƫȅȽǻȴȣɜܠ�
ǘȴ�ɖȅȽǯƱ�ƪƷ� ȅǻƷ� ȅǊ� ȴǓƷ� ȣǘƫǓƷȪȴ� ǘǻ� ȴǓƷ�ɖȅȣǯƱ�ɖǘȴǓ� ƎǻǻȽƎǯ�
ȠȣȅƱȽƫȴǘȅǻ�ɕƎǯȽƷƱ�Ǝȴ�¨ڪڬڧݵ��ƪǘǯǯǘȅǻڥڭܥ��Ȫ�ȴƷƫǓǻȅǯȅǋɜ�ƎǻƱ�
ȣƷǯƎȴƷƱ�ǪǻȅɖǯƷƱǋƷ�ȪȠȣƷƎƱȪܠ�ɖǓǘƫǓ�ǓƎȠȠƷǻȪ�ʐȽǘƫǪǯɜ� ǘǻ�ȴǓƷ�
ƱǘǋǘȴƎǯ� ƎǋƷܠ� ǘǻǻȅɕƎȴǘȅǻ� ȪȽȠȠȅȣȴȪ� ȅȴǓƷȣ� ƷƫȅǻȅǸǘƷȪ� ƪȅȴǓ�
ƱǘȣƷƫȴǯɜ�ƎǻƱ�ǘǻƱǘȣƷƫȴǯɜ�ȴǓȣȅȽǋǓ�ȠȣȅƱȽƫȴǘɕǘȴɜ�ǋƎǘǻȪڦڭܥ

̞Ʒ� ǋƷȅǋȣƎȠǓɜ� ȅǊ� ƫȽȣȣƷǻȴ� ȴƷƫǓǻȅǯȅǋǘƫƎǯ� ǘǻǻȅɕƎȴǘȅǻܠ�
ǓȅɖƷɕƷȣܠ�ǘȪ�ȣǘɕƷǻ�ɖǘȴǓ�ǘǻƷʐȽƎǯǘȴǘƷȪܠ�ɖǘȴǓ�ǸƎǻɜ�ȠȣȅǊȅȽǻƱ�
ǘǸȠǯǘƫƎȴǘȅǻȪ� Ǌȅȣ� ȪȅƫǘƷȴɜ� ȴǓƎȴ� ƷɛȠȣƷȪȪ� ȴǓƷǸȪƷǯɕƷȪ� Ǝȴ�
Ʊǘ̠ƷȣƷǻȴ� ǯƷɕƷǯȪܟ� ɖǘȴǓǘǻ� ƎǻƱ� ƪƷȴɖƷƷǻ� ȴǓƷȪƷ�ǸƷȴȣȅ� ƎȣƷƎȪܠ�
ƪƷȴɖƷƷǻ�ǸƷȴȣȅ�ƎȣƷƎȪ�ƎǻƱ�ȣȽȣƎǯ�ƎȣƷƎȪܠ�ƎǻƱ�ƎƫȣȅȪȪ�ƫǘȴǘƷȪ�ƎǻƱ�
ƫȅȽǻȴȣǘƷȪ�ƎȣȅȽǻƱ�ȴǓƷ�ɖȅȣǯƱܥ��ȽȣȣƷǻȴǯɜܠ�ȴǓƷ��Ǝǻ�<ȣƎǻƫǘȪƫȅ�
�Ǝɜ��ȣƷƎ�ǘǻ�ȴǓƷ�̈ ��ǘȪ�ȴǓƷ�ǯƎȣǋƷȪȴ�ȴƷƫǓ�ǘǻǻȅɕƎȴǘȅǻ�ƷƫȅȪɜȪȴƷǸ�
ǘǻ� ȴǓƷ� ɖȅȣǯƱܥ�fƎǻɜ� ȅǊ� ȴǓƷ� ǯƎȣǋƷȪȴ� ȴƷƫǓ� ƫȅǸȠƎǻǘƷȪܠ� ǯǘǪƷ�
=ȅȅǋǯƷܠ�<ƎƫƷƪȅȅǪܠ�¨ƪƷȣ�ƎǻƱ��ǘȣƪǻƪܠ�ƎȣƷ�ƪƎȪƷƱ�ȴǓƷȣƷ�ƎǻƱ�
ǓƎɕƷ�ȅȽȴȪǘɦƷƱ�ǘǸȠƎƫȴȪ�ǯȅƫƎǯǯɜ�ƪƷƫƎȽȪƷ�ȅǊ�ȴǓƷ�ɖƷƎǯȴǓ�ȴǓƷɜ�
ǋƷǻƷȣƎȴƷ� ƎǻƱ�ǋǯȅƪƎǯǯɜ�ƪƷƫƎȽȪƷ�ȅǊ� ȴǓƷǘȣ� ǘǸȠƎƫȴ�ȅǻ� ȣƷǻȴƎǯ�
ǓȅȽȪǘǻǋ�ǸƎȣǪƷȴȪܠ� ȴǓƷ� ȴƎɛǘ� ǘǻƱȽȪȴȣɜܠ� ȠȅǯǘȴǘƫƎǯ� ƎƱɕƷȣȴǘȪǘǻǋ�
ƎǻƱ� ƱƎȴƎ� ȠȣǘɕƎƫɜܥ� Iȴ� ǘȪ� ǘǸȠȅȣȴƎǻȴ� ȴȅ� ȽǻƱƷȣȪȴƎǻƱ� ȴǓƷȪƷ�
ƱɜǻƎǸǘƫȪ�ƪƷƫƎȽȪƷ�ǸȅȪȴ�ƫǘȴǘƷȪ�ƎȣƷ�ǻȅɖ�ǘǸȠƎƫȴƷƱ�ƪɜ�ȴǓƷȪƷ�
ǋǘƎǻȴ�ȴƷƫǓǻȅǯȅǋɜ�̯ȣǸȪ�ȴǓƎȴ�ƎȣƷܠ�ǘǻ�ǸƎǻɜ�ƫƎȪƷȪܠ�ɖƷƎǯȴǓǘƷȣ�

The geography of current technological 
innovation, however, is riven with 
inequalities, with many profound 
implications for society

Box 6.7: 1HZ�<RUN�&LW\̵V�̸7RZQ�DQG�*RZQ̹�
programme

Created in 2009-2010, Town+Gown is a city-wide 
university-community partnership programme, resident 
at the New York City Department of Design and 
Construction, that brings academics and practitioners 
together to create actionable knowledge in the built 
environment.

Town+Gown is an open platform research program that 
uses service (experiential) learning and faculty-directed 
research to facilitate partnerships between academics 
and practitioners on applied built environment research 
projects through the collaborative inquiry model of 
systemic action research.

Town+Gown aims at increasing evidence-based analysis, 
information transfer, and understanding of the built 
environment, using, in many instances, New York City’s 
built environment as a laboratory for practitioners 
working in the city’s physical spaces, and academics 
in the built environment disciplines, with the ultimate 
objective of making changes in practices and policies 
based on research results. The programme involves city 
departments partnering with university teams sharing 
data and insights on problems that university teams work 
on. The city then organizes for events where the projects 
are presented and discussed in public. Joint solutions to 
city problems emerge out of this dynamic.

Source: https://www1.nyc.gov/site/ddc/about/town-gown.page
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ƎǻƱ�ǸȅȣƷ�ȠȅɖƷȣǊȽǯ�ȴǓƎǻ�ǸƎǻɜ�ƫȅȽǻȴȣǘƷȪ�ƎǻƱ�ǓƎɕƷ�ɖǘƱƷ݋
ȣƎǻǋǘǻǋ�ǘǸȠƎƫȴȪܠ�ǘǻƫǯȽƱǘǻǋ�ȅǻ�ƫǘȴɜ�ǋȅɕƷȣǻƎǻƫƷܥ

ÀƷǻȴȽȣƷ�ƫƎȠǘȴƎǯ�ȪȽȠȠȅȣȴȪ�ȴƷƫǓǻȅǯȅǋɜ�ƫȅǸȠƎǻǘƷȪ�ƪɜ�ǯȅɖƷȣǘǻǋ�
ȴǓƷ�ƪƎȣȣǘƷȣȪ�ȴȅ�ȴƎǪǘǻǋ�ȠȣȅƱȽƫȴȪ�ȴȅ�ǸƎȣǪƷȴ̞�ܥǘȪ�̯ǻƎǻƫǘǻǋ�
ƎǯȪȅ� ȴƷǻƱȪ� ȴȅ� ƪƷ� ƫȅǻƫƷǻȴȣƎȴƷƱ� ǘǻ� ȴǓƷ� �ܠ�¨ ƷȪȠƷƫǘƎǯǯɜ� � ǘǻ�
ȴǓƷ� �Ǝǻ� <ȣƎǻƫǘȪƫȅ��Ǝɜ��ȣƷƎ� ƎǻƱ� ȴǓƷ�iȅȣȴǓƷƎȪȴ��ȅȣȣǘƱȅȣ�
ܽ�ȅȪȴȅǻ݋iƷɖ� ÇȅȣǪ݋ÁƎȪǓǘǻǋȴȅǻܾܠ� ɖǘȴǓ� ǸȅȪȴ� ɕƷǻȴȽȣƷ�
ƫƎȠǘȴƎǯ݋ƪƎƫǪƷƱ� ǓǘǋǓ݋ȴƷƫǓ� ȪȴƎȣȴ݋ȽȠȪ� ǊȅȽǻƱ� ǘǻ� ǋǯȅƪƎǯ� ƫǘȴǘƷȪ�
ǯǘǪƷ�]ȅǻƱȅǻܠ��ƎȣǘȪܠ�¡ȅȣȅǻȴȅܠ��Ʒǘǧǘǻǋܠ�¡Ʒǯ��ɕǘɕܠ� �ǓƎǻǋǓƎǘܠ�
fȽǸƪƎǘ� ƎǻƱ� �ƎǻǋƎǯȅȣƷܠ� ƎǸȅǻǋ� ȪȅǸƷ� ȅȴǓƷȣȪ� ܽ<ǘǋȽȣƷȪ� �کܥګ
ƎǻƱ� ��ÁǓǘǯƷ�ǸȽƫǓڧڭܥܾڪܥګ ȅǊ� ȴǓǘȪ� ɕƷǻȴȽȣƷ� ƫƎȠǘȴƎǯ� ǋȅƷȪ� ǘǻȴȅ�
ǘǻɕƷȪȴǸƷǻȴ� ǘǻ� ǯȅƫƎǯ� ȴƷƫǓǻȅǯȅǋǘƫƎǯ� ǘǻǻȅɕƎȴǘȅǻܠ� ȪȅǸƷ� ȅǊ� ǘȴ�
ǘȪ� ƷɛȠȅȣȴƷƱ� ȴȅ� ȪȽȠȠȅȣȴ� ȴƷƫǓǻȅǯȅǋɜ� ƫȅǸȠƎǻǘƷȪ� ǋǯȅƪƎǯǯɜڨڭܠ 
ȪȅǸƷȴǘǸƷȪ�ƫȣƷƎȴǘǻǋ�ƫȅǻ̰ǘƫȴȪ�ƪƷȴɖƷƷǻ�ǸȅȣƷ�ǯȅƫƎǯǯɜ�ǊȽǻƱƷƱ�
ƎǻƱ� ƱƷɕƷǯȅȠƷƱ� ȴƷƫǓǻȅǯȅǋɜ� ̯ȣǸȪ� ƎǻƱ� ǋǯȅƪƎǯ� ȠǯƎɜƷȣȪ� ȴǓƎȴ�
ǸƎǪƷ�Ǌȅȣ�Ǝ�ɕƷȣɜ�ȽǻƷɕƷǻ�ȠǯƎɜǘǻǋ�̯ƷǯƱ�ƎǻƱ�ɖǓƎȴ�ȪȅǸƷ�ȴƷȣǸ�
کڭݔܥȴƷƫǓ�ȅȣ�ƱǘǋǘȴƎǯ�ƫȅǯȅǻǘƎǯǘȪǸݓ

�Ƚƪǯǘƫ� ȪƷƫȴȅȣ� ǘǻɕƷȪȴǸƷǻȴ� ǘǻ� ȪƫǘƷǻȴǘ̯ƫܠ� ƷǻǋǘǻƷƷȣǘǻǋ� ƎǻƱ�
ȴƷƫǓǻȅǯȅǋɜ� ȣƷȪƷƎȣƫǓ� ȴǓƎȴ� ǊȅȣǸȪ� ȴǓƷ� ƪƎȪǘȪ� ȅǊ�ǸȽƫǓ� ȅǊ� ȴǓƷ�
ƫȅȣƷ� ȅǊ� ȴƷƫǓǻȅǯȅǋǘƫƎǯ� ǘǻǻȅɕƎȴǘȅǻ� ǘȪ� ƎǯȪȅ� ɕƷȣɜ� ȽǻƷɕƷǻǯɜ�

ƱǘȪȴȣǘƪȽȴƷƱ�ǋǯȅƪƎǯǯɜܠ�ɖǓǘƫǓ�ȣƎǘȪƷȪ�Ǝ�ȠȣȅƪǯƷǸ�Ǌȅȣ�ȴǓƷ�ƷǻƎƪǯǘǻǋ�
ƷǻɕǘȣȅǻǸƷǻȴ� ƷǻɕǘȪǘȅǻƷƱ� ǘǻ� ȴǓƷ� iƷɖ�¨ȣƪƎǻ��ǋƷǻƱƎ� ƎǻƱ�
�$=Ȫܟ� �ƎƫƫƷȪȪݓ ȴȅ� ȪƫǘƷǻƫƷܠ� ȴƷƫǓǻȅǯȅǋɜ� ƎǻƱ� ǘǻǻȅɕƎȴǘȅǻ�ƎǻƱ�
ƷǻǓƎǻƫƷƱ� ǪǻȅɖǯƷƱǋƷ݋ȪǓƎȣǘǻǋڪڭݔܥ� �ƫƫȅȣƱǘǻǋ� ȴȅ� ¨i*��rܠ�
ɖǓǘǯƷ�ǋǯȅƪƎǯ�ȪȠƷǻƱǘǻǋ�ȅǻߏ��$�ǓƎȪ�ȣƷƎƫǓƷƱ�Ǝ�ȣƷƫȅȣƱ�ǓǘǋǓ�ȅǊ�
ƎǯǸȅȪȴ�¨ڬܥڦݵ��ȴȣǘǯǯǘȅǻܠ�ȅǻǯɜڥڦ��ƫȅȽǻȴȣǘƷȪ�ƎƫƫȅȽǻȴ�Ǌȅȣڥڭ��ȠƷȣ�
ƫƷǻȴ�ȅǊ�ȪȠƷǻƱǘǻǋ�ɖǓǘƫǓ�ƫȅǻȪǘȪȴȪ�ȅǊ�ƪȅȴǓ�ȠȣǘɕƎȴƷ�ƎǻƱ�ȠȽƪǯǘƫ�
ȪƷƫȴȅȣ� ȪȽȠȠȅȣȴګڭܥ��Ǝȣȴ�ȅǊ� ȴǓǘȪ�ȠȽƪǯǘƫ� ȪƷƫȴȅȣߏ��$�ȪȽȠȠȅȣȴ�
ǸƎǪƷȪ�ǘȴ�ǘǻȴȅ�ȽǻǘɕƷȣȪǘȴǘƷȪ�ȴǓƎȴ�ƷǘȴǓƷȣ�ǘǻƫȽƪƎȴƷ�ȅȣ�ȪȠǘǻ�ȅ �̠
ȪȴƎȣȴ݋ȽȠȪ�ȅȣ�ȠȣȅɕǘƱƷ�ƪȣƷƎǪȴǓȣȅȽǋǓȪ�ǘǻ�ȪƫǘƷǻƫƷ�ȴǓƎȴ�ƷǻƎƪǯƷ�
ǊȽȣȴǓƷȣ�ȴƷƫǓǻȅǯȅǋǘƫƎǯ�ƎƱɕƎǻƫƷȪܥ

*ɕƷǻ�ȴǓȅȽǋǓ�ȪȅǸƷ�ȅǊ�ȴǓƷ�ƪƷǻƷ̯ȴȪ�ȅǊ�ǘǸȠȣȅɕƷƱ�ȴƷƫǓǻȅǯȅǋɜ�
ȪȠȣƷƎƱ�ƎƫȣȅȪȪ�ȴǓƷ�ǋǯȅƪƷܠ�ȴǓƷ�ȪȠƎȴǘƎǯ�ƱǘȪȴȣǘƪȽȴǘȅǻ�ȅǊ�ɕƷǻȴȽȣƷ�
ƫƎȠǘȴƎǯ�ƎǻƱ�ȠȽƪǯǘƫ�ȪƷƫȴȅȣߏ��$�Ǝǯȅǻǋ�ɖǘȴǓ�ȴǓƷ�ȴƷƫǓǻȅǯȅǋɜ�

Figure 6.4: Global distribution of top 100 digital companies and market capitalization (US$ billion)

 Source: Murphy, 2018.
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ƫȅǸȠƎǻǘƷȪ�ȴǓƎȴ�ƱȣƎɖ�ȅǻ�ȴǓƷǸ�ǘȪ�ȠȣȅǊȅȽǻƱǯɜ�ƫȅǻƫƷǻȴȣƎȴƷƱܥ�
rǻƷ�ǘǸȠǯǘƫƎȴǘȅǻ�ǘȪ�ȴǓƎȴ�ǯƎȣǋƷ�ȴƷƫǓǻȅǯȅǋɜ�̯ȣǸȪ�ƎȣƷ�ȠǯƎɜƷȣȪ�
ǘǻ� ǸƎǻɜ� ƫǘȴǘƷȪ� ƎƫȣȅȪȪ� ȴǓƷ� ǋǯȅƪƷܠ� ƫȣƷƎȴǘǻǋ� ǻƷɖ� ȠȅɖƷȣ�
ƱɜǻƎǸǘƫȪ�ƎȪ�ɖƎȪ�ȴǓƷ�ƫƎȪƷ�ȅǊ��ǘƱƷɖƎǯǪȪ�]Ǝƪ�ǘǻ�¡ȅȣȅǻȴȅܥ

�Ȫ� ȴǓƷ� ȴƷƫǓǻȅǯȅǋɜ� ȪƷƫȴȅȣ� ƫƎǻ� ǋƷǻƷȣƎȴƷ� ƷǸȠǯȅɜǸƷǻȴ� ƎǻƱ�
ƷƫȅǻȅǸǘƫ� ƱɜǻƎǸǘȪǸ�ɖǘȴǓ� ȴǓƷ� ȠȣȅƱȽƫȴǘȅǻ� ȅǊ� ǻƷɖ� ȪƷȣɕǘƫƷȪ�
ƎǻƱ� ǘǻƫȣƷƎȪƷƱ� Ʒ̤ƫǘƷǻƫǘƷȪܠ� ǸƎǻɜ� ƫǘȴǘƷȪ� ȪȴȣǘɕƷ� ȴȅ� ǊȅȪȴƷȣ�
ƫȅǻƱǘȴǘȅǻȪ�Ǌȅȣ�ȴǓƷȪƷ�ǪǘǻƱȪ�ȅǊ�ƪȽȪǘǻƷȪȪƷȪ�ȴȅ�̰ȅȽȣǘȪǓܥ�ÁǘȴǻƷȪȪ�
ȴǓƷ�ƱȅɦƷǻȪ�ȅǊ�ƫǘȴǘƷȪ�ƎȣȅȽǻƱ�ȴǓƷ�ɖȅȣǯƱ�ȴǓƎȴ�ǓƎɕƷ�ƎȴȴƷǸȠȴƷƱ�
ȴȅ�ƪȣƎǻƱ� ȴǓƷǸȪƷǯɕƷȪ�ɖǘȴǓ� ȴǓƷ�ǸȅǻǘǪƷȣ� �ݔܠ�ǘǯǘƫȅǻݓ ǊȣȅǸ� ȴǓƷ�
�ǘǯǘƫȅǻ�ÁƎƱǘ�ȅʑ�¡Ʒǯ��ɕǘɕ�ȴȅ�ȴǓƷ��ǘǯǘƫȅǻ��ƎɕƎǻǻƎǓ�ȅǊ�iƎǘȣȅƪǘܥ�
DȅɖƷɕƷȣܠ�ƫǘȴǘƷȪ�ƎǯȪȅ�ƎȣƷ�ǓǘǋǓǯɜ�ȽǻƷʐȽƎǯ�ǘǻ�ȴǓƷ�ƷɛȴƷǻȴ�ȴȅ�ɖǓǘƫǓ�
ȴǓƷɜ�ƫƎǻ�ƱƷɕƷǯȅȠ�ȠȅǯǘƫǘƷȪ�ȴȅ�ƷǻƫȅȽȣƎǋƷ�ȴƷƫǓǻȅǯȅǋɜ�̯ȣǸȪ�ƎȪ�
Ǝǻ�ƷƫȅǻȅǸǘƫ�ȪȴȣƎȴƷǋɜܥ��ȅǸƷ�ƫǘȴǘƷȪ�ɖǘȴǓ�ǸȅȣƷ�ȣƷȪȅȽȣƫƷȪ�ƎȣƷ�
ǘǻɕƷȪȴǘǻǋ�ǘǻ�ǘǻǻȅɕƎȴǘȅǻ�ƱǘȪȴȣǘƫȴȪܠ�ǘǻƫȽƪƎȴȅȣ�ƎǻƱ�ƎƫƫƷǯƷȣƎȴȅȣ�
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Figure 6.5: Global distribution of venture capital

 Source: Martin Prosperity Institute, 2016

A great diversity exists among cities in 
terms of their orientation towards the 
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increasingly dominate the world’s most 
economically dynamic cities
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Figure 6.6: The San Francisco Bay Area innovation system 

Source: Bay Area Economic Council, 2019.
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ȪȠȅǻȪȅȣǘǻǋ�ǸȽǻǘƫǘȠƎǯ�ƪȣȅƎƱƪƎǻƱ�ƎȪ�Ǝ�Ƚȴǘǯǘȴɜ�ȴȅ�ȠȣȅǸȅȴǘǻǋ�
ƱǘǋǘȴƎǯ�ǯǘȴƷȣƎƫɜܠ�ƷȪȠƷƫǘƎǯǯɜ�ƎǸȅǻǋ�ɖȅǸƷǻ�ƎǻƱ�ƫǓǘǯƱȣƷǻܠ�ƪɜ�
ƱǘȪȴȣǘƪȽȴǘǻǋ� ǯȅɖ݋ƫȅȪȴ� ƱƷɕǘƫƷȪ� ȅȣ� ǘǻȴƷǋȣƎȴǘǻǋ� ƫȅƱǘǻǋ� ǘǻȴȅ�
ȪƫǓȅȅǯ�ƫȽȣȣǘƫȽǯƎܥ�DȅɖƷɕƷȣܠ�ǸƎǻɜ�ƫǘȴǘƷȪ�ƎƫȣȅȪȪ�ȴǓƷ�ɖȅȣǯƱ�ƎȣƷ�
ȴǓƷǸȪƷǯɕƷȪ�Ȫǯȅɖ�ȴȅ�ƱǘǋǘȴǘɦƷ�ƱƎȴƎ�ƎǻƱ�ȴƎǪƷ�ƎƱɕƎǻȴƎǋƷ�ȅǊ�ȴǓƷ�
ǻƷɖ�ȴƷƫǓǻȅǯȅǋǘƷȪ�ƎɕƎǘǯƎƪǯƷ�ȴȅ�ȴǓƷǸܠ�ɖǓǘƫǓ�ǸƷƎǻȪ�ȴǓƷɜ�ƎȣƷ�
ƎǯȪȅ�Ȫǯȅɖ�ǘǻ�ƎƱƱȣƷȪȪǘǻǋ�ƱǘǋǘȴƎǯ�ǘǻƫǯȽȪǘȅǻ�ȠȣȅƪǯƷǸȪܥ�

�ǻȅȴǓƷȣ� ǪƷɜ� ƫǓƎǯǯƷǻǋƷ� ǘȪ� ȠȣǘɕƎƫɜܥ� �ǘȴǘƷȪ� ǸȽȪȴ� ɖȅȣǪ� ȴȅ�
ȠȣȅǸȅȴƷ� ǋȅȅƱ� ȠȅǯǘƫǘƷȪ� ȴȅ� ȠȣȅȴƷƫȴ� ƫǘȴǘɦƷǻ� ƱƎȴƎ� ȴǓƎȴ� ǋƷȴ�
ƫȅǯǯƷƫȴƷƱ� ɕǘƎ� ȴǓƷȪƷ� ǻƷɖ� ȪƷȣɕǘƫƷȪ� ƎǻƱ� ƷǸȠȅɖƷȣ� ƫǘȴǘɦƷǻȪ�
ȴȅ�ȽǻƱƷȣȪȴƎǻƱ�Ǔȅɖ�ȴȅ�ȠȣȅȴƷƫȴ� ȴǓƷǘȣ�ȠƷȣȪȅǻƎǯ�ƱƎȴƎܥ�ÁǓǘǯƷ�
ȪȴƎȴǘƫ�ȅȠƷǻ�ƱƎȴƎ�ǯǘǪƷ�ȴǓƷ�ǻȽǸƪƷȣ�ȅǊ�ǯǘǋǓȴ�ȠȅȪȴȪ�ȅȣ�ǓȅȽȪǘǻǋ�
ǯȅƫƎȴǘȅǻȪ�ȣƎǘȪƷ�ǊƷɖ�ǯƷǋƎǯ�ȠȣȅƪǯƷǸȪܠ�ȠȣȅǊȅȽǻƱ�ƫȅǻƫƷȣǻȪ�ƷɛǘȪȴ�
ƎȣȅȽǻƱ�ǸƎǪǘǻǋ�ǓƷƎǯȴǓ�ȅȣ�ȣƷƎǯ݋ȴǘǸƷ�ƱƎȴƎ�ȅȠƷǻ̞�ڪڮܥ ǘȪ�ƫȅǻƫƷȣǻ�
ǘȪ� ƎȠȠǯǘƫƎƪǯƷ� ȴȅ� ǸƎǻɜ� ȅǊ� ȴǓƷ� ƷǸƷȣǋǘǻǋ� ƎȠȠȪ� ƎȪȪȅƫǘƎȴƷƱ�
ɖǘȴǓ�ȴȣƎƫǪǘǻǋ�ƎǻƱ�ƫȅǻȴƎƫȴ�ȴȣƎƫǘǻǋ��rÀI$ڮڦ݋�ƫƎȪƷȪܥ�fȅȣƷ�
ɖȅȣǪ� ǻƷƷƱȪ� ȴȅ� ƪƷ� ƱȅǻƷ� ȴȅ� ƱƷɕƷǯȅȠ� ƱƎȴƎ� ȠȣȅȴƷƫȴǘȅǻ� ǯƎɖȪܠ�
ƷƱȽƫƎȴǘȅǻ� ȠȣȅǋȣƎǸȪ� ƎǻƱ� ȠȅǯǘƫǘƷȪ� ƷȪȠƷƫǘƎǯǯɜ� ǘǻ� ƫȅǻȴƷɛȴȪ�
ɖǓƷȣƷ�ȪȽƫǓ� ǯƎɖȪ�ƎȣƷ�ƫȽȣȣƷǻȴǯɜ�ɖƷƎǪ�ȅȣ�ȽǻƱƷȣƱƷɕƷǯȅȠƷƱګڮܥ 
�ȅǸƷ� ƫǘȴǘƷȪ� ƎȣƷ� Ǔǘȣǘǻǋ� ȪȴƎ̠� ȴƎȪǪƷƱ� ɖǘȴǓ� ǸƎǻƎǋǘǻǋ� ȅȠƷǻ�
ƱƎȴƎ�ȠȅȣȴƎǯȪ�ƎǻƱ�ȠȣȅȴƷƫȴǘǻǋ�ȠȣǘɕƎƫɜܥ��ǘǋ�ȴƷƫǓ�̯ȣǸȪ�ȅ̠Ʒȣǘǻǋ�

ȪƷȣɕǘƫƷȪ�ǘǻ�ƫǘȴǘƷȪ�ȽȪƷ�ȠȣǘɕƎȴƷ�ƱƎȴƎ�ȅ̮Ʒǻ�ǘǻ�ɖƎɜȪ�ȴǓƎȴ�ǯƷƎɕƷ�
ƫǘȴǘɦƷǻȪ� ȽǻƎɖƎȣƷܥ��Ȫ� ƫǘȴǘƷȪ� ƷǸƪȣƎƫƷ� ƎǻƱ� ȠȣȅǸȅȴƷ� ƱǘǋǘȴƎǯ�
ȴƷƫǓǻȅǯȅǋǘƷȪ�ƪɜ�ȠƎȣȴǻƷȣǘǻǋ�ɖǘȴǓ�ȴƷƫǓ�ƫȅǸȠƎǻǘƷȪܠ�ȴǓƷɜ�ǻƷƷƱ�
ȴȅ�Ǝƫȴ�ȴȅ�ȠȣȅȴƷƫȴ�ȽȪƷȣ�ƱƎȴƎܠ�ƷȪȠƷƫǘƎǯǯɜ�Ǝȴ�Ǝ�ǸȅǸƷǻȴ�ɖǓƷǻ�
ȠȣȅǊȅȽǻƱ�ƷȴǓǘƫƎǯ�ƎǻƱ�ȠȅǯǘȴǘƫƎǯ�ʐȽƷȪȴǘȅǻȪ�ƷɛǘȪȴ�ƎȣȅȽǻƱ�ȴǓƷ�
ȽȪƷ�ȅǊ�ȴƷƫǓ�Ǌȅȣ�ȪȽȣɕƷǘǯǯƎǻƫƷ�ƎǻƱ�ǸƎǻǘȠȽǯƎȴǘȅǻ�ȴȅ�ȽǻƱƷȣǸǘǻƷ�
ƱƷǸȅƫȣƎȴǘƫ�ȠȣȅƫƷȪȪƷȪڬڮܥ  

�ǻȅȴǓƷȣ�ȠȣȅƪǯƷǸ�ǘȪ�Ǔȅɖ�ȴȅ�ȣƷǋȽǯƎȴƷ�ȴƷƫǓǻȅǯȅǋɜ�ƫȅǸȠƎǻǘƷȪ�
ȠȣȅɕǘƱǘǻǋ�ǻƷɖ� ȴɜȠƷȪ�ȅǊ� ȪƷȣɕǘƫƷȪ� ȴǓƎȴ� ǯƷƎƱ� ȴȅ�ȠȣȅƪǯƷǸƎȴǘƫ�
ǘǸȠƎƫȴȪܠ� ȠƎȣȴǘƫȽǯƎȣǯɜ� ǘǻ� ȴǓƷ� ȣƷƎǯǸ� ȅǊ� ǯƎƪȅȽȣ� ƱǘȪȣȽȠȴǘȅǻܠ�
ȣƷǋȽǯƎȴǘȅǻ�ƎǻƱ�ƫǘȴɜ�ȠǯƎǻǻǘǻǋܥ��ǘȴǘƷȪܠ�Ǌȅȣ�ƷɛƎǸȠǯƷܠ�ƎȣƷ�ƪƷǘǻǋ�
ǘǻȽǻƱƎȴƷƱ� ƪɜ� ǻƷɖ� Ǹȅƪǘǯǘȴɜ� ȪƷȣɕǘƫƷȪ� ǊȣȅǸ� ȣǘƱƷ� ǓƎǘǯǘǻǋ�
ƫƎȣȪ�ƎǻƱ�ɕƎǻȪ�ȴȅ�ȪƫȅȅȴƷȣȪܠ�ɖǘȴǓ�ƪǘǋ�ȴƷƫǓ�̯ȣǸȪ�ƎǯȪȅ�ȴƷȪȴǘǻǋ�
ƎȽȴȅǻȅǸȅȽȪ� ɕƷǓǘƫǯƷȪܥ� �ɜ� ƫǯƎǘǸǘǻǋ� ȴȅ� ƪƷ� Ǝ� ȴƷƫǓǻȅǯȅǋɜ�
ƫȅǸȠƎǻɜ� ƎǻƱ� ǻȅȴ� Ǝ� ȴȣƎǻȪȠȅȣȴ� ƫȅǸȠƎǻɜܠ� ǻƷɖ� Ǹȅƪǘǯǘȴɜ�
ƫȅǸȠƎǻǘƷȪ�ȅ̮Ʒǻ�ƎȴȴƷǸȠȴ�ȴȅ�ƷɕƎƱƷ�ȣƷǋȽǯƎȴǘȅǻȪܠ�ƎǻƱ�ǸƎǻɜ�
ƫǘȴǘƷȪ�ǻƷƷƱ�ȴȅ�ȽȠƱƎȴƷ�ȴǓƷǘȣ�ǯƷǋƎǯ�ǊȣƎǸƷɖȅȣǪȪ�ƎǻƱ�ȠȅǯǘƫǘƷȪ�ȴȅ�
ƎƱƱȣƷȪȪ�ȴǓƷȪƷ�ǪǘǻƱȪ�ȅǊ�ǻƷɖ�ȪƷȣɕǘƫƷȪ�ƎǻƱ�ƷɛȠƷȣǘǸƷǻȴȪܥ

Dȅɖ� ȴȅ� ǸƎǻƎǋƷ� ƎǻƱ� ȣƷǋȽǯƎȴƷ� ȴƷƫǓǻȅǯȅǋɜ� ƫȅǸȠƎǻǘƷȪ�
ǘȪ� Ǝ� ǸƎǧȅȣ� ƫǓƎǯǯƷǻǋƷܥ� <ȅȣ� ƷɛƎǸȠǯƷܠ� ¨ƪƷȣ� ƎǻƱ� ǘȴȪ� ǸƎǻɜ�
ƷʐȽǘɕƎǯƷǻȴȪ� ȠȣȅɕǘƱƷ� Ǝ� ȪƷȣɕǘƫƷ� ƫȅǻǻƷƫȴǘǻǋ�ȠƎȪȪƷǻǋƷȣȪ�ɖǘȴǓ�
Ǝ� ȣǘƱƷ� ȴǓȣȅȽǋǓ� Ǝǻ� Ʒ݋ǓƎǘǯǘǻǋ� ƎȠȠ� ȴǓƎȴ� ȽȪƷȪ� ǋƷȅǯȅƫƎȴǘȅǻ�
ƎǻƱ� ƎǯǋȅȣǘȴǓǸȪ� ȴȅ� ƫƎǯƫȽǯƎȴƷ� ƫȅȪȴȪܥ� Iǻ� ǸƎǻɜ� ƫǘȴǘƷȪ� ǯǘǪƷ�
WȅǓƎǻǻƷȪƪȽȣǋܠ� �ȅȽȴǓ� �ǊȣǘƫƎܠ� ¨ƪƷȣ� ǓƎȪ� ƱǘȪȠǯƎƫƷƱ� ǯȅɖ݋
ǘǻƫȅǸƷ�ɖȅȣǪƷȣȪ�ǘǻ�ȴǓƷ�ȴƎɛǘ�ȪƷƫȴȅȣ�ɖǘȴǓ�ǘǸǸǘǋȣƎǻȴ�ƱȣǘɕƷȣȪ�
ɖǓȅ�ƎȣƷ�Ȫȴǘǯǯ�ǻƷɕƷȣȴǓƷǯƷȪȪ�ȠƎǘƱ�Ƞȅȅȣǯɜڭڮܠ�ȴȣǘ̱Ʒȣǘǻǋ�ɕǘȅǯƷǻȴ�
ȪȴȣǘǊƷ� ƎǻƱ� ȣƎǘȪǘǻǋ� ʐȽƷȪȴǘȅǻȪ� ƎƪȅȽȴ� ȽǻǊƎǘȣ� ƫȅǸȠƷȴǘȴǘȅǻڮڮܥ 
*ɕǘƱƷǻƫƷ� ǘȪ� ƎǯȪȅ� ƎƫƫȽǸȽǯƎȴǘǻǋ� ȴǓƎȴ� ǘǻ� ȪȅǸƷ� ƫǘȴǘƷȪܠ� ¨ƪƷȣ�
ǘȪ� ƫƎȽȪǘǻǋ� ƎƱƱǘȴǘȅǻƎǯ� ȴȣƎ̤ƫ� ƫȅǻǋƷȪȴǘȅǻ� ƪɜ� ƫȣƷƎȴǘǻǋ� Ǝǻ�
ǘǻƫƷǻȴǘɕƷ�Ǌȅȣ�ǸƎǻɜ�ǸȅȣƷ�ɕƷǓǘƫǯƷȪ�ƫǘȣƫȽǯƎȴǘǻǋ�ȅǻ�ȴǓƷ�ȣȅƎƱڥڥڦܥ 
̞ȽȪܠ�ƫǘȴǘƷȪ�ǻƷƷƱ�ȴȅ�̯ǻƱ�ɖƎɜȪ�ȴȅ�ǸƎǻƎǋƷ�ȴǓƷȪƷ�ǻƷɖ�ȪƷȣɕǘƫƷȪ�
ƎǻƱ�ƷǻȪȽȣƷ�ȴǓƷɜ�ƫȅǸȠǯƷǸƷǻȴ�ƷɛǘȪȴǘǻǋ�Ǹȅƪǘǯǘȴɜ�ȠƎȣƎƱǘǋǸȪܥ

ÁǓƷȴǓƷȣ� ȴǓƷȪƷ� ȠȅɖƷȣǊȽǯ� ȴȅȅǯȪ� � ɖǘǯǯ� ƪƷ� ȽȪƷƱ� ȴȅ� ǘǸȠȣȅɕƷ�
ȽȣƪƎǻ�ǯǘǊƷ�ƱƷȠƷǻƱȪ�ȅǻݓ�ɖǓȅ�ƫȅǻȴȣȅǯȪ�ȴǓƷ�ȴƷƫǓǻȅǯȅǋɜܠ�ɖǓȅ�
ǓƎȪ�ƎƫƫƷȪȪ�ȴȅ�ȴǓƷ�ƱƎȴƎܠ�ɖǓȅ�ǘǻȴƷȣȠȣƷȴȪ�ȴǓƷǸܠ�ƎǻƱ�ȅǊ�ƫȅȽȣȪƷܠ�
ɖǓƎȴ� ȴǓƷɜ�ƎȣƷ�ȽȪƷƱ� ȴȅ�ƎƫǓǘƷɕƷڦڥڦݔܥ�ÁǘȴǓ�ƱƎȴƎ�ƎǻƱ�ƎǻƎǯɜȪǘȪ�
Ǝǻ� ǘǻƫȣƷƎȪǘǻǋǯɜ� ǯȽƫȣƎȴǘɕƷ� ƪȽȪǘǻƷȪȪܠ� Ǝ� ȪƫȣƎǸƪǯƷ� ƷɛǘȪȴȪ� Ǌȅȣ�
ȽȣƪƎǻ� ƱƎȴƎ� ƫȅǯǯƷƫȴǘȅǻ� ɖǘȴǓ� ǸƎǻɜ� ̯ȣǸȪ� ȅ̠Ʒȣǘǻǋ� ȪƷȣɕǘƫƷȪ�
ƪȽȴ� ǪƷƷȠǘǻǋ� ƪȅȴǓ� ȴǓƷ� ƱƎȴƎ� ƎǻƱ� ȴǓƷ� Ȫȅ̮ɖƎȣƷ� ȴǓƷɜ� ȽȪƷ� ƎȪ�

The problems of digital exclusion and 
MRIUYEPMX]�MR�EGGIWW�XS�XLI�FIRIƼXW�SJ�
new technologies persist

Cities must work to promote good 
policies to protect citizen data that get 
collected via these new services and 
empower citizens to understand how to 
protect their personal data

How to manage and regulate technology 
companies is a major challenge
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ȠȣǘɕƎȴƷ�ȠȣȅȠƷȣȴɜ̞�ܥǘȪ�ȴƷǻƱƷǻƫɜ�ƫȣƷƎȴƷȪ�Ǝ�Ȫȴȣȅǻǋ�ƱƎȴƎ�ƎǻƱ�
ȴƷƫǓ�ƱƷȠƷǻƱƷǻƫɜܠ�ɖǓǘƫǓ�ȪȅǸƷ�ƫƎǯǯݓ�ƱǘǋǘȴƎǯ�ƫȅǯȅǻǘƎǯǘȪǸݔ�ȴǓƎȴ�
Ȫȴṵ̈́ƷȪ� ȠȅȴƷǻȴǘƎǯ� ǘǻǻȅɕƎȴǘȅǻ� ƎǻƱ� ȪȠǘǻȅ̠Ȫ� ǊȣȅǸ� ȴǓƷ� ƱƎȴƎܥ�
DƷǻƫƷܠ�ƱƷɕƷǯȅȠǘǻǋ�Ȫȴȣȅǻǋ�ǋȅɕƷȣǻƎǻƫƷ�ǊȣƎǸƷɖȅȣǪȪ�ƪȽǘǯȴ�ȅǻ�
ƱǘǋǘȴƎǯ�ȣǘǋǓȴȪ�ǘȪ�ǪƷɜ�ȴȅ�ƷǻȪȽȣƷ�ȴǓƎȴ�ȴƷƫǓǻȅǯȅǋɜ�ǘȪ�ƱƷȠǯȅɜƷƱ�
ǘǻ�Ǝ�ɖƎɜ�ȴǓƎȴ�ǘǸȠȣȅɕƷȪ�ȠȽƪǯǘƫ�ǯǘǊƷ�ǘǻ�ƫǘȴǘƷȪ�ƎǻƱ�ǊƷƷƱȪ�ǘǻȴȅ�
ȴǓƷ�ɕƎǯȽƷ�ȅǊ�ȽȣƪƎǻǘɦƎȴǘȅǻܥ

6.7.  The Importance of Governance and 
Digital Rights

=ǘɕƷǻ�ȴǓƷ�ƫȅǻƫƷǻȴȣƎȴǘȅǻ�ȅǊ�ȠȅɖƷȣ�ǘǻ�ȴƷƫǓǻȅǯȅǋɜ�ƫȅǸȠƎǻǘƷȪ�
ƎǻƱ� ȴǓƷ� ȠƎƫƷ� ȅǊ� ȴƷƫǓǻȅǯȅǋǘƫƎǯ� ƫǓƎǻǋƷܠ� ǋȅɕƷȣǻǸƷǻȴȪ� ƎȣƷ�
ȽǻƱƷȣ� ȠȣƷȪȪȽȣƷ� ȴȅ� ȠǯƎɜ� Ǝ�ǸȅȣƷ� ƎƫȴǘɕƷ� ȣȅǯƷ� ǘǻ� ƷǻǓƎǻƫǘǻǋ�
ȴǓƷ� ȠȅȪǘȴǘɕƷ� ƎȪȠƷƫȴȪ� ȅǊ� ȴƷƫǓǻȅǯȅǋɜ� ɖǓǘǯƷ� ȪƎǊƷǋȽƎȣƱǘǻǋ�
ƎǋƎǘǻȪȴ� ǘȴȪ� ǻƷǋƎȴǘɕƷ� Ʒ̠ƷƫȴȪܥ� =ȅɕƷȣǻǸƷǻȴȪ� ǸȽȪȴ� ƷǻȪȽȣƷ�
ȴǓƎȴ�ȴǓƷȣƷ�ǘȪ�Ǝ�ƫȅǸȠȣƷǓƷǻȪǘɕƷ�ƎǻƱ�ǊȽǻƫȴǘȅǻǘǻǋ�ȣƷǋȽǯƎȴȅȣɜ�
ƷǻɕǘȣȅǻǸƷǻȴ�ȴǓƎȴ�ƪȽǘǯƱȪ�ƫǘȴǘɦƷǻ�ȴȣȽȪȴ�ƎǻƱ�ȪƷȴȪ�ƫǯƷƎȣ�ȣȽǯƷȪ�
Ǌȅȣ�ȴƷƫǓǻȅǯȅǋɜ�ƫȅǸȠƎǻǘƷȪܥ

¡ȅ� ȣƷƎǯǘɦƷ� ȴǓǘȪ� ǋȅƎǯܠ� ǋȅɕƷȣǻǸƷǻȴȪ� ǻƷƷƱ� ȴȅ� ȠȽȴ� ǘǻ� ȠǯƎƫƷ�
ȣƷǋȽǯƎȴǘȅǻȪ� ƎǻƱ� ȠȅǯǘƫǘƷȪ� ȴǓƎȴ� ǋȅɕƷȣǻ� ȴƷƫǓǻȅǯȅǋǘƫƎǯ�
ƱƷɕƷǯȅȠǸƷǻȴܠ� ƎƱƱȣƷȪȪǘǻǋ� ǘȪȪȽƷȪ� ȪȽƫǓ� ƎȪ� ǘǻȴƷȣȅȠƷȣƎƪǘǯǘȴɜܠ�
ȠȣȅƫȽȣƷǸƷǻȴܠ�ȠȽƪǯǘƫ݋ȠȣǘɕƎȴƷ�ȠƎȣȴǻƷȣȪǓǘȠȪ�ƎǻƱ�ǘȪȪȽƷȪ�ȴȅ�Ʊȅ�
ɖǘȴǓ� ȠȣǘɕƎƫɜ� ƎǻƱ� ȪƷƫȽȣǘȴɜ� ȣƎǘȪǘǻǋ� ǊȣȅǸ� ȴǓƷ� ȽȪƷ� ȅǊ� ƱǘǋǘȴƎǯ�
ȠǯƎȴǊȅȣǸȪ�ƎǻƱ�ƱƎȴƎ�ƫȅǯǯƷƫȴǘȅǻܥ�¡ȅ�ƪȽǘǯƱ�ȴȣȽȪȴܠ�ǋȅɕƷȣǻǸƷǻȴȪ�
ǻƷƷƱ�ȴȅ�ƷǻƎƫȴ�ȠȣǘɕƎƫɜ�ǯƎɖȪ�ȴǓƎȴ�ȣƷȪȠȅǻƱ�ȴȅ�ȴǓƷ�ƫȅǻƫƷȣǻȪ�ȅǊ�
ƫǘȴǘɦƷǻȪܠ�ƪȽȪǘǻƷȪȪƷȪ�ƎǻƱ�ƫǘɕǘǯ�ȪȅƫǘƷȴɜ�ǘǻ�ȣƷǯƎȴǘȅǻ�ȴȅ�ȪƷƫȽȣǘȴɜ�
ƪȣƷƎƫǓƷȪܠ�ȴǓƷ�ǓƎǻƱǯǘǻǋ�ȅǊ�ȠƷȣȪȅǻƎǯ�ƱƎȴƎ�ƎǻƱ�ȪȽȣɕƷǘǯǯƎǻƫƷܥ�

�ǯƷƎȣܠ� ƷȴǓǘƫƎǯ� ǊȣƎǸƷɖȅȣǪȪ� ƎǻƱ� ǘǻȪȴǘȴȽȴǘȅǻƎǯ� ƎȣȣƎǻǋƷǸƷǻȴȪ�
Ǌȅȣ�ƱƎȴƎ�ƫȅǯǯƷƫȴǘȅǻ�ƎǻƱ�ƱƎȴƎ�ȪǓƎȣǘǻǋ�ȪǓȅȽǯƱ�ƪƷ�ȠȽȴ�ǘǻ�ȠǯƎƫƷܠ�
ƷȪȠƷƫǘƎǯǯɜ� ǘǻ� ȣƷǯƎȴǘȅǻ� ȴȅ� ƱƎȴƎ� ƫȅǯǯƷƫȴƷƱ� ǊȣȅǸ� Ʊǘ̠ƷȣƷǻȴ�
ȪȅȽȣƫƷȪ�ƎȪ�ɖƷǯǯ�ƎȪ�ƎȣȅȽǻƱ�ƎǯǋȅȣǘȴǓǸȪ�ƎǻƱ�ȴǓƷ�ȽȪƷ�ȅǊ�Ǝȣȴǘ̯ƫǘƎǯ�
ǘǻȴƷǯǯǘǋƷǻƫƷܠ�ɖǓǘƫǓ�ǓƎɕƷ�ǘǻ݋ƪȽǘǯȴ�ƪǘƎȪƷȪ̞�ڧڥڦܥƷȪƷ�ǋȅɕƷȣǻƎǻƫƷ�
ǊȣƎǸƷɖȅȣǪȪ�ǻƷƷƱ�ȴȅ�ȪƷȴ�ȅȽȴ�ƷȴǓǘƫƎǯ�ȪȴƎǻƱƎȣƱȪܠ�ǘǻƫǯȽƱǘǻǋ�ɖǓȅ�
ǓƎȪ�ȴǓƷ�ȣǘǋǓȴ�ȴȅ�ƱƎȴƎܠ�ƎƫƫƷȪȪ�ƎǻƱ�ȅɖǻƷȣȪǓǘȠܠ�ƎǻƱ�ɖǓȅ�ȪǓȅȽǯƱ�
Ʒǻǧȅɜ�ȴǓƷ�ƪƷǻƷ̯ȴȪ�ǊȣȅǸ�ȴǓƷ�ƱƎȴƎܥ�DƷȣƷܠ�ǘȴ�ǘȪ�ǘǸȠȅȣȴƎǻȴ�ȴǓƎȴ�ȴǓƷ�
ȠȽƪǯǘƫ�ȪƷƫȴȅȣܠ�ƎȪ�ȴǓƷ�ƫȽȪȴȅƱǘƎǻ�ȅǊ�ƫǘȴǘɦƷǻȪݖ�ȣǘǋǓȴȪܠ�ƎȪȪȽǸƷȪ�ǘȴȪ�

ǊȽǯǯ�ǋȅɕƷȣǻƎǻƫƷ�ȣƷȪȠȅǻȪǘƪǘǯǘȴɜܥ�<ȅȣ�ǸƎǻɜ�ǯȅƫƎǯ�ǋȅɕƷȣǻǸƷǻȴȪܠ�
ȴǓǘȪ�ǘȪ�Ǝ�ƫȅǸȠǯƷȴƷǯɜ�ǻƷɖ�ƎȣƷƎܠ�ƎǻƱ�ƎȪ�ȪȽƫǓܠ�ƱǘǋǘȴƎǯ�Ƞȅǯǘƫɜ�ƎǻƱ�
ǋȅɕƷȣǻƎǻƫƷ�ƫƎȠƎƫǘȴɜ�ǻƷƷƱ�ȴȅ�ƪƷ�Ȫǘǋǻǘ̯ƫƎǻȴǯɜ�ȪȴȣƷǻǋȴǓƷǻƷƱ�ȅȣ�
ƪȽǘǯȴ�ǊȣȅǸ�ȪƫȣƎȴƫǓܥ

fȽǻǘƫǘȠƎǯ� ƱƎȴƎ� ǘȪ� ǘǻƫȣƷƎȪǘǻǋǯɜ� ƪƷƫȅǸǘǻǋ� Ǝ� ȪȴȣƎȴƷǋǘƫ�
ȣƷȪȅȽȣƫƷ� ȴǓƎȴ� ƷǻƎƪǯƷȪ� ǯȅƫƎǯ� ǋȅɕƷȣǻǸƷǻȴȪ� ȴȅ� ƫƎȣȣɜ� ȅȽȴ�
ȴǓƷǘȣ� ǸǘȪȪǘȅǻ� ƎǻƱ� ȠȣȅǋȣƎǸǸƷȪ� Ʒ̠ƷƫȴǘɕƷǯɜܥ� �ȠȠȣȅȠȣǘƎȴƷ�
ƎƫƫƷȪȪ� ȴȅ�ǸȽǻǘƫǘȠƎǯ�ƱƎȴƎ� Ȫǘǋǻǘ̯ƫƎǻȴǯɜ� ǘǸȠȣȅɕƷȪ� ȴǓƷ�ɕƎǯȽƷ�
ȅǊ� ȴǓƷ� ǘǻǊȅȣǸƎȴǘȅǻ� ƎǻƱ� ȴǓƷ� ȣƷȴȽȣǻ� ȅǻ� ȴǓƷ� ǘǻɕƷȪȴǸƷǻȴ� ǘǻ�
ǋƷǻƷȣƎȴǘǻǋ�ǘȴܥ��Ȫ�ƱǘȪƫȽȪȪƷƱ�ǘǻ�ȣƷǯƎȴǘȅǻ�ȴȅ�ƫǘɕǘƫ�ȴƷƫǓǻȅǯȅǋǘƷȪܠ�
ɖƷǯǯ݋ǋȅɕƷȣǻƷƱ�ǸȽǻǘƫǘȠƎǯ�ƱƎȴƎ� ƷǻȪȽȣƷȪ� ƎƫƫȅȽǻȴƎƪǘǯǘȴɜ� ƎǻƱ�
ȴȣƎǻȪȠƎȣƷǻƫɜܠ�ȠȣȅǸȅȴƷȪ�ȅȠƷǻǻƷȪȪ�ƎǻƱ�ȠȽƪǯǘƫ�ȠƎȣȴǘƫǘȠƎȴǘȅǻ�
ǘǻ� ǋȅɕƷȣǻǸƷǻȴܠ� ƎǻƱ� ȠȣȅɕǘƱƷȪ� ƎƫȴǘȅǻƎƪǯƷ� ǘǻȪǘǋǓȴȪܥ� �ǘȴǘƷȪ�
ƎǻƱ� ǯȅƫƎǯ� ǋȅɕƷȣǻǸƷǻȴȪ� ƎȣƷ� ȣƷƎǯǘɦǘǻǋ� ȴǓƷǘȣ� ȣƷȪȠȅǻȪǘƪǘǯǘȴǘƷȪ�
ɖǓƷǻ�ǘȴ�ƫȅǸƷȪ�ȴȅ�ƱǘǋǘȴƎǯ�ǋȅɕƷȣǻƎǻƫƷܠ�ƱƎȴƎ�ƎǻƱ�ȽȠǓȅǯƱǘǻǋ�
ƫǘȴǘɦƷǻȪݖ�ƱǘǋǘȴƎǯ�ȣǘǋǓȴȪܥ�

Iǻܠڭڦڥڧ��ȴǓƷ��ǘȴǘƷȪ��ȅƎǯǘȴǘȅǻ�Ǌȅȣ�$ǘǋǘȴƎǯ��ǘǋǓȴȪ�ɖƎȪ�ǯƎȽǻƫǓƷƱ�
ƎȪ�Ǝ�ǻƷȴɖȅȣǪ�ȅǊ�ƫǘȴǘƷȪ�ƫȅǸǸǘȴȴƷƱ�ȴȅ�ȽȠǓȅǯƱǘǻǋ�ƱǘǋǘȴƎǯ�ȣǘǋǓȴȪ�
ƎǻƱ�ȪȽȠȠȅȣȴƷƱ�ƪɜ�ȴǓƷ�r̤ƫƷ�ȅǊ�ȴǓƷ�¨ǻǘȴƷƱ�iƎȴǘȅǻȪ�DǘǋǓ�
�ȅǸǸǘȪȪǘȅǻƷȣ�Ǌȅȣ�DȽǸƎǻ��ǘǋǓȴȪܠ�¨iݍDƎƪǘȴƎȴܠ�*ȽȣȅƫǘȴǘƷȪ�
ƎǻƱ�¨��Ʒ̞�ܥ=[ ƫȅƎǯǘȴǘȅǻ� ǘȪ� Ǝ� ǋǯȅƪƎǯ� ǘǻǘȴǘƎȴǘɕƷ� ȴǓƎȴ� ȠȽȴȪ�
ƫǘȴǘɦƷǻȪݖ�ƱǘǋǘȴƎǯ�ȣǘǋǓȴȪ�Ǝȴ�ȴǓƷ�ƫƷǻȴȣƷ�ȅǊ�ȠȅǯǘƫǘƷȪ�ȣƷǯƎȴǘǻǋ�ȴȅ�
ƱƎȴƎ� ƎǻƱ� ȴƷƫǓǻȅǯȅǋɜ̞�ܥƷ� ƫȅƎǯǘȴǘȅǻ� ȪǓƎȣƷȪ� ƪƷȪȴ� ȠȣƎƫȴǘƫƷȪ�
ƎǻƱ�ƫȅȅȣƱǘǻƎȴƷȪ�ƫȅǸǸȅǻ�ǘǻǘȴǘƎȴǘɕƷȪ�ƎǻƱ�ƎƫȴǘȅǻȪܥ�IǻȪȠǘȣƷƱ�
ƪɜ�ȴǓƷ�IǻȴƷȣǻƷȴ��ǘǋǓȴȪ�ƎǻƱ��ȣǘǻƫǘȠǯƷȪ��ȅƎǯǘȴǘȅǻܠ�ȴǓƷ�ɖȅȣǪ�
ȅǊڥڥڨ��ǘǻȴƷȣǻƎȴǘȅǻƎǯ�ȪȴƎǪƷǓȅǯƱƷȣȪ�ȅɕƷȣ�ȴǓƷ�ȠƎȪȴ�ȴƷǻ�ɜƷƎȣȪܠ�
ȴǓƷ��ǘȴǘƷȪ��ȅƎǯǘȴǘȅǻ�Ǌȅȣ�$ǘǋǘȴƎǯ��ǘǋǓȴȪ�ǘȪ�ƫȅǸǸǘȴȴƷƱ�ȴȅ�ȴǓƷ�
Ǌȅǯǯȅɖǘǻǋ�̯ɕƷ�Ʒɕȅǯɕǘǻǋ�ȠȣǘǻƫǘȠǯƷȪܟ

ȏӺ� ªȲȏʌǮɚɡǅȦ� ǅȲǨ� ǮəɴǅȦ� ǅǢǢǮɡɡ� ɫȼ� ɫȊǮ� ȏȲɫǮɚȲǮɫ� ǅȲǨ� ǨȏȂȏʣǅȦ�
literacyܟ�*ɕƷȣɜȅǻƷ�ȪǓȅȽǯƱ�ǓƎɕƷ�ƎƫƫƷȪȪ�ȴȅ�Ǝ̠ȅȣƱƎƪǯƷ�ƎǻƱ�
ƎƫƫƷȪȪǘƪǯƷ�ǘǻȴƷȣǻƷȴ�ƎǻƱ�ƱǘǋǘȴƎǯ�ȪƷȣɕǘƫƷȪ�ȅǻ�ƷʐȽƎǯ�ȴƷȣǸȪܠ�
ƎȪ�ɖƷǯǯ�ƎȪ�ȴǓƷ�ƱǘǋǘȴƎǯ�ȪǪǘǯǯȪ�ȴȅ�ǸƎǪƷ�ȽȪƷ�ȅǊ�ȴǓǘȪ�ƎƫƫƷȪȪ�ƎǻƱ�
ȅɕƷȣƫȅǸƷ�ȴǓƷ�ƱǘǋǘȴƎǯ�ƱǘɕǘƱƷܥ

ȏȏӺ� �ɚȏʌǅǢʓӵ�Ǩǅʣǅ�ɗɚȼɫǮǢɫȏȼȲ�ǅȲǨ�ɡǮǢɴɚȏɫʓܟ�*ɕƷȣɜȅǻƷ�ȪǓȅȽǯƱ�ǓƎɕƷ�
ȠȣǘɕƎƫɜ� ƎǻƱ� ƫȅǻȴȣȅǯ� ȅɕƷȣ� ȴǓƷǘȣ� ȠƷȣȪȅǻƎǯ� ǘǻǊȅȣǸƎȴǘȅǻ�
ȴǓȣȅȽǋǓ� ƱƎȴƎ� ȠȣȅȴƷƫȴǘȅǻ� ǘǻ� ƪȅȴǓ� ȠǓɜȪǘƫƎǯ� ƎǻƱ� ɕǘȣȴȽƎǯ�

Clear, ethical frameworks and 
institutional arrangements for 
data collection and data sharing 
should be put in place

Municipal data is increasingly becoming 
a strategic resource that enables local 
governments to carry out their mission 
and programmes effectively
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ȠǯƎƫƷȪܠ� ȴȅ� ƷǻȪȽȣƷ� ƱǘǋǘȴƎǯ� ƫȅǻ̯ƱƷǻȴǘƎǯǘȴɜܠ� ȪƷƫȽȣǘȴɜܠ�
Ʊǘǋǻǘȴɜ�ƎǻƱ�ƎǻȅǻɜǸǘȴɜܠ�ƎǻƱ�ȪȅɕƷȣƷǘǋǻȴɜ�ȅɕƷȣ�ȴǓƷǘȣ�ƱƎȴƎܠ�
ǘǻƫǯȽƱǘǻǋ�ȴǓƷ�ȣǘǋǓȴ�ȴȅ�Ǫǻȅɖ�ɖǓƎȴ�ǓƎȠȠƷǻȪ�ȴȅ�ȴǓƷǘȣ�ƱƎȴƎܠ�
ɖǓȅ�ȽȪƷȪ�ǘȴ�ƎǻƱ�Ǌȅȣ�ɖǓƎȴ�ȠȽȣȠȅȪƷȪܥ

ȏȏȏӺ� £ɚǅȲɡɗǅɚǮȲǢʓӵ� ǅǢǢȼɴȲʣǅǡȏȦȏɫʓ� ǅȲǨ� ȲȼȲԞǨȏɡǢɚȏȯȏȲǅɫȏȼȲ� ȼȁ�
Ǩǅʣǅӵ�ǢȼȲɫǮȲɫ�ǅȲǨ�ǅȦȂȼɚȏɫȊȯɡܟ�*ɕƷȣɜȅǻƷ�ȪǓȅȽǯƱ�ǓƎɕƷ�ƎƫƫƷȪȪ�
ȴȅ�ȽǻƱƷȣȪȴƎǻƱƎƪǯƷ�ƎǻƱ�ƎƫƫȽȣƎȴƷ� ǘǻǊȅȣǸƎȴǘȅǻ�ƎƪȅȽȴ� ȴǓƷ�
ȴƷƫǓǻȅǯȅǋǘƫƎǯܠ� ƎǯǋȅȣǘȴǓǸǘƫ� ƎǻƱ� Ǝȣȴǘ̯ƫǘƎǯ� ǘǻȴƷǯǯǘǋƷǻƫƷ�
ȪɜȪȴƷǸȪ�ȴǓƎȴ�ǘǸȠƎƫȴ�ȴǓƷǘȣ�ǯǘɕƷȪܠ�ƎǻƱ�ȴǓƷ�Ǝƪǘǯǘȴɜ�ȴȅ�ʐȽƷȪȴǘȅǻ�
ƎǻƱ�ƫǓƎǻǋƷ�ȽǻǊƎǘȣܠ�ƪǘƎȪƷƱ�ȅȣ�ƱǘȪƫȣǘǸǘǻƎȴȅȣɜ�ȪɜȪȴƷǸȪܥ

ȏʌӺ� �ǅɚɫȏǢȏɗǅɫȼɚʓ� ǨǮȯȼǢɚǅǢʓӵ� ǨȏʌǮɚɡȏɫʓ� ǅȲǨ� ȏȲǢȦɴɡȏȼȲܟ� *ɕƷȣɜȅǻƷ�
ȪǓȅȽǯƱ� ǓƎɕƷ� ǊȽǯǯ� ȣƷȠȣƷȪƷǻȴƎȴǘȅǻ� ȅǻ� ȴǓƷ� ǘǻȴƷȣǻƷȴܠ� ƎǻƱ�
ȴǓƷ�Ǝƪǘǯǘȴɜ�ƫȅǯǯƷƫȴǘɕƷǯɜ� ȴȅ�ƷǻǋƎǋƷ�ɖǘȴǓ� ȴǓƷ�ƫǘȴɜ� ȴǓȣȅȽǋǓ�
ȅȠƷǻܠ� ȠƎȣȴǘƫǘȠƎȴȅȣɜ� ƎǻƱ� ȴȣƎǻȪȠƎȣƷǻȴ� ƱǘǋǘȴƎǯ� ȠȣȅƫƷȪȪƷȪܥ�
*ɕƷȣɜȅǻƷ� ȪǓȅȽǯƱ� ǓƎɕƷ� ȴǓƷ� ȅȠȠȅȣȴȽǻǘȴǘƷȪ� ȴȅ� ȠƎȣȴǘƫǘȠƎȴƷ�
ǘǻ�ȪǓƎȠǘǻǋ�ǯȅƫƎǯ�ƱǘǋǘȴƎǯ�ǘǻǊȣƎȪȴȣȽƫȴȽȣƷȪ�ƎǻƱ�ȪƷȣɕǘƫƷȪ�ƎǻƱܠ�
ǸȅȣƷ�ǋƷǻƷȣƎǯǯɜܠ�ƫǘȴɜ�ȠȅǯǘƫɜǸƎǪǘǻǋ�Ǌȅȣ�ȴǓƷ�ƫȅǸǸȅǻ�ǋȅȅƱܥ

ʌӺ� tɗǮȲ� ǅȲǨ� ǮɫȊȏǢǅȦ� ǨȏȂȏʣǅȦ� ɡǮɚʌȏǢǮ� ɡʣǅȲǨǅɚǨɡܟ� *ɕƷȣɜȅǻƷ�
ȪǓȅȽǯƱ�ƪƷ�ƎƪǯƷ�ȴȅ�ȽȪƷ�ȴǓƷ�ȴƷƫǓǻȅǯȅǋǘƷȪ�ȅǊ�ȴǓƷǘȣ�ƫǓȅǘƫƷܠ�
ƎǻƱ�ƷɛȠƷƫȴ�ȴǓƷ�ȪƎǸƷ�ǯƷɕƷǯ�ȅǊ�ǘǻȴƷȣȅȠƷȣƎƪǘǯǘȴɜܠ�ǘǻƫǯȽȪǘȅǻ�
ƎǻƱ� ȅȠȠȅȣȴȽǻǘȴɜ� ǘǻ� ȴǓƷǘȣ� ƱǘǋǘȴƎǯ� ȪƷȣɕǘƫƷȪܥ� �ǘȴǘƷȪ�
ȪǓȅȽǯƱ�ƱƷ̯ǻƷ�ȴǓƷǘȣ�ȅɖǻ�ȴƷƫǓǻȅǯȅǋǘƫƎǯ�ǘǻǊȣƎȪȴȣȽƫȴȽȣƷȪܠ�
ȪƷȣɕǘƫƷȪ�ƎǻƱ�ƎǋƷǻƱƎܠ�ȴǓȣȅȽǋǓ�ȅȠƷǻ�ƎǻƱ�ƷȴǓǘƫƎǯ�ƱǘǋǘȴƎǯ�
ȪƷȣɕǘƫƷ�ȪȴƎǻƱƎȣƱȪ�ƎǻƱ�ƱƎȴƎ�ȴȅ�ƷǻȪȽȣƷ�ȴǓƎȴ�ȴǓƷɜ�ǯǘɕƷ�ȽȠ�
ȴȅ�ȴǓǘȪ�ȠȣȅǸǘȪƷܥ

̞Ʒ�ƫȅƎǯǘȴǘȅǻ�ƎǻƱ�ǘȴȪ�ȠȣǘǻƫǘȠǯƷȪ�ƎȣƷ�ȴǓƷ�ȪȴƎȣȴ�ȅǊ�Ǝ�ǋǯȅƪƎǯ�
ǸȅɕƷǸƷǻȴ�ȅǊ�ƫǘȴǘƷȪ�ȴǓƎȴ�ƎȣƷ�ȴƎǪǘǻǋ�ƱǘǋǘȴƎǯ�ȣǘǋǓȴȪ�ȪƷȣǘȅȽȪǯɜ�
ȴȅ� ƷǻȪȽȣƷ� ȴǓƎȴ� ȴǓƷ� ǻƷɖ� ƱǘǋǘȴƎǯ� ƷƫȅǻȅǸɜ� ǘȪ� ǓƎɕǘǻǋ� Ǝ�
ȠȅȪǘȴǘɕƷ� Ʒ̠Ʒƫȴ� ȅǻ� ȽȣƪƎǻ� ǯǘǊƷܥ� �ƎȣƫƷǯȅǻƎܠ� Ǌȅȣ� ƷɛƎǸȠǯƷܠ�
ɖǓȅȪƷ� ȣƷȪǘƱƷǻȴȪ�ǓƎɕƷ�ƪƷƷǻ�ƷɛȠƷȣǘƷǻƫǘǻǋ�ǸƎǧȅȣ� ǘǻƫȣƷƎȪƷȪ�
ǘǻ� ȣƷǻȴȪ� ƎǻƱ� ǻƷǘǋǓƪȅȽȣǓȅȅƱ� ƱǘȪȠǯƎƫƷǸƷǻȴ� ǘǻ� ȣƷƫƷǻȴ�
ɜƷƎȣȪܠ�ǓƎȪ�ƪƎǻǻƷƱ�ǯƎǻƱǯȅȣƱȪ�ǊȣȅǸ�ȣƷǻȴǘǻǋ�ȅȽȴ�ȠȣȅȠƷȣȴǘƷȪ�
ɖǘȴǓȅȽȴ� Ǝ� ȴȅȽȣǘȪǸ� ǯǘƫƷǻƫƷ� ȅǻ� �ǘȣƪǻƪܥ� DȅɖƷɕƷȣܠ� ȴǓǘȪ�
ȣƷǋȽǯƎȴǘȅǻ� ȠȣȅɕƷƱ� Ʊṳ̈́ƫȽǯȴ� ȴȅ� ƷǻǊȅȣƫƷ� ƪƷƫƎȽȪƷ� ȅ̤ƫǘƎǯȪ�
ɖȅȽǯƱ� ǻƷƷƱ� ȴȅ� Ȫƫȣȅǯǯ� ȴǓȣȅȽǋǓ� ȴǓȅȽȪƎǻƱȪ� ȅǊ� ǯǘȪȴǘǻǋȪ� ƎǻƱ�
ƫǓƷƫǪ� ȴǓƷǸ� ƎǋƎǘǻȪȴ� ȴǓƷ� ȣƷǋǘȪȴƷȣ� ȅǊ� ȴȅȽȣǘȪǸ� ƎȠƎȣȴǸƷǻȴȪܥ�
Iǻܠڭڦڥڧ��ƎȠȠǯɜǘǻǋ�ȴǓƷ�ȠȣǘǻƫǘȠǯƷ�ȅǊ�ƱƎȴƎ�ȴȣƎǻȪȠƎȣƷǻƫɜ�ƎǻƱ�
ƎƫƫȅȽǻȴƎƪǘǯǘȴɜܠ� ȴǓƷ� �ƎȣƫƷǯȅǻƎ� �ǘȴɜ� �ȅȽǻƫǘǯ� ȪǘǋǻƷƱ� Ǝǻ�
ƎǋȣƷƷǸƷǻȴ�ɖǘȴǓ��ǘȣƪǻƪ�ǘǻ�ɖǓǘƫǓ�ȴǓƷ�ƫǘȴɜ�ɖƎȪ�ǋǘɕƷǻ�ǊȽǯǯ�
ƎƫƫƷȪȪ�ȴȅ�ȠȣȅȠƷȣȴǘƷȪ�ƪƷǘǻǋ�ǯǘȪȴƷƱܪ�ȴǓȽȪܠ�ƷǻƎƪǯǘǻǋ�ȅ̤ƫǘƎǯȪ�ȴȅ�
ƷƎȪǘǯɜ�ƫȅȣȣȅƪȅȣƎȴƷ�ȴǓƷ�ƱƎȴƎ�ƎǋƎǘǻȪȴ�ȴǓƷ�ȴȅȽȣǘȪǸ�ƎȠƎȣȴǸƷǻȴȪ�
ƱƎȴƎƪƎȪƷ̞�ܥǘȪ�ȪȽƫƫƷȪȪǊȽǯ�ƷǻǊȅȣƫƷǸƷǻȴ�ƱƷǸȅǻȪȴȣƎȴƷȪ�Ǔȅɖ�

Ǝ�ƫȅǻƫƷȣȴƷƱ�Ʒ̠ȅȣȴ�ǊȣȅǸ�ƫǘȴǘƷȪ�ƫƎǻ�ƎȪȪƷȣȴ�ȣƷǋȽǯƎȴȅȣɜ�ȠȅɖƷȣ�
ȴȅ�ƫȅȣȣƷƫȴ�ȴǓƷ�ǻƷǋƎȴǘɕƷ�ǘǸȠƎƫȴȪ�ȅǊ�ƫȅǸȠƎǻǘƷȪ�ɖȅȣǪǘǻǋ�ǘǻ�
ȴǓƷ�ƱǘǋǘȴƎǯ�ƷƫȅǻȅǸɜڨڥڦܥ

6.8.  Concluding Remarks and Lessons for 
Policy

�ƱɕƎǻƫƷȪ� ǘǻ� ƱǘǋǘȴƎǯ� ȴƷƫǓǻȅǯȅǋɜ� ƎǻƱ� ǘǻǻȅɕƎȴǘȅǻ� ƎȣƷ�
ȽǻǯƷƎȪǓǘǻǋ� ȴǓƷ� ȽǻƱƷȣƱƷɕƷǯȅȠƷƱ� ȠȅȴƷǻȴǘƎǯ� ȴȅ� ǸƎǪƷ�
ǸƎɛǘǸȽǸ� ȽȪƷ� ȅǊ� ǯȅƫƎǯ� ȣƷȪȅȽȣƫƷȪ� ƎǻƱ� ƎȪȪƷȴȪ� ƎǻƱ� ƎƱƱȣƷȪȪ�
ȠȣȅǊȅȽǻƱ� ȽȣƪƎǻ� ƫǓƎǯǯƷǻǋƷȪܥ� iƷɖ� ȴƷƫǓǻȅǯȅǋǘƷȪ� ƫƎǻ� ƎǯȪȅ�
ƪȅȅȪȴ�ƷƫȅǻȅǸǘƫ�ǋȣȅɖȴǓ�ƎǻƱ�ȠȣȅȪȠƷȣǘȴɜܠ�ƪȽȴ�ɖǓƷȴǓƷȣ�ȴǓƷɜ�
ɖǘǯǯ� ƪƷ� ǓƎȣǻƷȪȪƷƱ� ȴȅ� ȴǓƷ� ƪƷǻƷ̯ȴ� ȅǊ� ȴǓƷ� ǸƎǧȅȣǘȴɜ� ǘȪ� Ǝǻ�
ȅȽȴƫȅǸƷ�̯ȣǸǯɜ� ǘǻ� ȴǓƷ� ǓƎǻƱȪ� ȅǊ� ƫǘȴǘƷȪ� ƎǻƱ� ȴǓƷǘȣ� ǻƎȴǘȅǻƎǯ�
ǋȅɕƷȣǻǸƷǻȴȪܥ� $ƷƫǘȪǘȅǻȪ� ǸƎƱƷ� ƪɜ� ƫǘȴǘƷȪ� ƎȣȅȽǻƱ� Ǔȅɖ� ȴȅ�
ȽȪƷ� ƎǻƱ� ȣƷǋȽǯƎȴƷ� ȣƎȠǘƱ� ȴƷƫǓǻȅǯȅǋǘƫƎǯ� ƫǓƎǻǋƷ� ɖǘȴǓǘǻ� Ǝǻ�
ǘǻǻȅɕƎȴǘȅǻ� ȪȴȣƎȴƷǋɜ� ɖǘǯǯ� ǓƎɕƷ� ȠȣȅǊȅȽǻƱ� ǘǸȠƎƫȴȪ� ƎǻƱ�
ƱƷȴƷȣǸǘǻƷ�Ǔȅɖ�ǸȽƫǓ�ɖƷ�ƫƎȠȴȽȣƷ�ȴǓƷ�ɕƎǯȽƷ�ȅǊ�ȽȣƪƎǻǘɦƎȴǘȅǻ�
ȴȅ�ǊȽǯ̯ǯ�ȴǓƷ�ƎȪȠǘȣƎȴǘȅǻȪ�Ǌȅȣ�Ǝ�ȪȽȪȴƎǘǻƎƪǯƷ�ǊȽȴȽȣƷܥ

iƷɖ�ȴƷƫǓǻȅǯȅǋǘƷȪ�ƎǻƱ�ǘǻǻȅɕƎȴǘȅǻ�ȠȣȅɕǘƱƷ�ȅȠȠȅȣȴȽǻǘȴǘƷȪ�Ǌȅȣ�
ƫǘȴǘƷȪ�ȴȅ�ǸƷƷȴ�ȴǓƷ��$=Ȫ�ƎǻƱ�ǋƷǻƷȣƎȴƷ�ǘǸǸƷǻȪƷ�ɕƎǯȽƷ�ǊȣȅǸ�
ȴǓƷ�ȠȣȅƫƷȪȪ�ȅǊ�ȽȣƪƎǻǘɦƎȴǘȅǻܥ��ƷȣǘȅȽȪ�ƫǓƎǯǯƷǻǋƷȪ�ƎǯȪȅ�ƷɛǘȪȴܠ�
ƎǻƱ�ȣƷǋȽǯƎȴȅȣɜ�ƎǻƱ�ǯƷǋƎǯ�ȴȅȅǯȪ�ǻƷƷƱ�ȴȅ�ƪƷ�ƎȠȠǯǘƷƱ�ȴȅ�ȪȴƷƷȣ�
ǻƷƷƱƷƱ�ǘǻǻȅɕƎȴǘȅǻ�ƎǻƱ�ǸƎǻƎǋƷ�ǻƷɖ�ȴƷƫǓǻȅǯȅǋǘƷȪ�ȴǓƎȴ�ƫƎǻ�
ǓƎȣǸ�ƎȪ�ɖƷǯǯ�ƎȪ�ǓƷǯȠܥ�Iȴ�ǘȪ�ƎǯȪȅ�ǘǸȠȅȣȴƎǻȴ�ȴȅ�ȣƷǘȴƷȣƎȴƷ�ȴǓƎȴ�
ǻȅȴ�Ǝǯǯ� ǘǻǻȅɕƎȴǘȅǻ� ǘȪ� ƎƪȅȽȴ� ȴƷƫǓǻȅǯȅǋɜܥ��ǘȴǘƷȪ� ȴǓƷǸȪƷǯɕƷȪ�
ƎȣƷ�ǘǻǻȅɕƎȴȅȣȪ�ƎǻƱ�ǘǻƫȽƪƎȴȅȣȪ�ȅǊ�ǘǻǻȅɕƎȴǘȅǻܥ�

�ǘȴǘƷȪ�ƎȣƷ�ƷɛȠǯȅȣǘǻǋ�ǻƷɖ�ɖƎɜȪ�ȴȅ�ƷǻǋƎǋƷ�ɖǘȴǓ�ȣƷȪǘƱƷǻȴȪ�ȴȅ�
ƷǻȪȽȣƷ�ƷʐȽǘȴɜ�ƎǻƱ�ǧȽȪȴǘƫƷ�ǘǻƫǯȽƱǘǻǋ�ƎƫƫƷȪȪ�ȴȅ�ƎǻƱ�ȣƷǋȽǯƎȴǘȅǻ�
ƎǻƱ�ǸƎǻƎǋƷǸƷǻȴ�ȅǊ�ǻƷɖ�ȴƷƫǓǻȅǯȅǋǘƷȪ̞�ܥƷɜ�ƎȣƷ�ƱƷɕƷǯȅȠǘǻǋ�

New technologies and innovation 
provide opportunities for cities to meet 
the SDGs and generate immense value 
from the process of urbanization

Cities are exploring new ways to 
engage with residents to ensure equity 
and justice including access to and 
regulation and management of new 
technologies
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ƎǻƱ� ǊȅȪȴƷȣǘǻǋ� ǻƷɖ� ɖƎɜȪ� ȴȅ� ȠȣȅɕǘƱƷ� ǓǘǋǓ݋ʐȽƎǯǘȴɜ� ȪƷȣɕǘƫƷȪ�
ȴȅ� ƎƱƱȣƷȪȪ� ȴǓƷ� �$=Ȫ� ƎǻƱ�iƷɖ�¨ȣƪƎǻ��ǋƷǻƱƎ� ƎȪ�ɖƷǯǯ� ƎȪ�
ƫȅǻǊȣȅǻȴ� ȴǓƷ� ǋȣȅɖǘǻǋ� ȴǓȣƷƎȴȪ� ȅǊ� ƫǯǘǸƎȴƷ� ƫǓƎǻǋƷ� ƎǻƱ� ȴǓƷ�
ȅǻǋȅǘǻǋ� ȴǓȣƷƎȴ� ȅǊ� ȴǓƷ� �rÀI$ڮڦ݋� ȠƎǻƱƷǸǘƫܥ� ¡ƷƫǓǻȅǯȅǋɜ�
ǘȪ� ǸȅȪȴ� Ʒ̠ƷƫȴǘɕƷ� ǘǻ� ȽǻǯƷƎȪǓǘǻǋ� ȴǓƷ� ɕƎǯȽƷ� ȅǊ� ȪȽȪȴƎǘǻƎƪǯƷ�
ȽȣƪƎǻǘɦƎȴǘȅǻ� ɖǓƷǻ� ǘȴ� ȪȽȠȠȅȣȴȪ� ƫǘȴɜ� ǋȅɕƷȣǻƎǻƫƷ� ƎǻƱ�
ǘǻǻȅɕƎȴǘȅǻ� ǘǻƫǯȽƱǘǻǋ� ǘǻ� ȅȠƷȣƎȴǘȅǻȪܠ� ǸƎǻƎǋƷǸƷǻȴ� ƎǻƱ�
ƫǘȴǘɦƷǻ�ƷǻǋƎǋƷǸƷǻȴ�ƎǻƱ�ƱƷǸȅƫȣƎƫɜܥ

Iȴ�ǘȪ�ǸȅȪȴ�ƫȣǘȴǘƫƎǯ�Ǌȅȣ�ƫǘȴǘƷȪ�ȴȅ�ƪȽǘǯƱ�ƫƎȠƎƫǘȴǘƷȪ�ȴȅ�ǸƎǻƎǋƷ�
ȠȅȴƷǻȴǘƎǯǯɜ� ȴȽǸȽǯȴȽȅȽȪ� ƫǓƎǻǋƷȪکڥڦ� ƎǻƱ� ȴȅ� ̯ǻƱ� ȠƎȴǓɖƎɜȪ�
ȴȅɖƎȣƱȪ�ǻƎȴǘȅǻƎǯ�ƎǻƱ�ǋǯȅƪƎǯ�ƫȅȅȠƷȣƎȴǘȅǻ�ɖǓƷǻ�ƫȅǻǊȣȅǻȴǘǻǋ�
ȴǓƷȪƷ�ƫǓƎǯǯƷǻǋƷȪ�ƷȪȠƷƫǘƎǯǯɜ�ƎȪ�ȴǓƷ�ǘǸȠƎƫȴȪ�ȅǊ�ȴƷƫǓǻȅǯȅǋǘƫƎǯ�
ƎǻƱ�ƫǯǘǸƎȴƷ�ƫǓƎǻǋƷ�ƎȣƷ�ȅ̮Ʒǻ�ǓǘǋǓǯɜ�ȽǻƷɕƷǻܠ�ƫȣƷƎȴǘǻǋ�ƱƷƷȠƷȣ�
ǘǻƷʐȽƎǯǘȴǘƷȪ� ǘǻ� ȴǓƷ� ƎƪȪƷǻƫƷ� ȅǊ� ǸǘȴǘǋƎȴǘȅǻ� ǸƷƎȪȽȣƷȪڪڥڦܥ 
<ȅȣȴȽǻƎȴƷǯɜܠ�ƫǘȴǘƷȪ�ǓƎɕƷ�ƪƷƫȅǸƷ�ǓǘǋǓǯɜ�ƎƱƷȠȴ�Ǝȴ�ȪǓƎȣǘǻǋ�ƎǻƱ�
ƎƱƎȠȴǘǻǋ�ǻƷɖ� ǘǻǻȅɕƎȴǘȅǻȪ�ȅǻ� ȴǓƷǘȣ�ȅɖǻܠ� ƎƫƫƷǯƷȣƎȴǘǻǋ� ȴǓƷ�
Ʊǘ̠ȽȪǘȅǻ�ȅǊ�ǋȅȅƱ�ǘƱƷƎȪ�ƎǻƱ�ȪȠƷƷƱǘǻǋ�ǋǯȅƪƎǯ�ǯƷƎȣǻǘǻǋܥ�fȅȣƷ�
ǸȽȪȴ�ƪƷ�ƱȅǻƷ�ȴȅ�ȪȽȠȠȅȣȴ�ȴǓǘȪ�ȴȣƷǻƱګڥڦܥ

�ƷɕƷȣƎǯ�ǯƷȪȪȅǻȪ�ƷǸƷȣǋƷ�ǊȣȅǸ�ȴǓƷ�ƱǘȪƫȽȪȪǘȅǻ�ǘǻ�ȴǓǘȪ�ƫǓƎȠȴƷȣܟ

 � iƷɖ�ȴƷƫǓǻȅǯȅǋǘƷȪ�ƎǻƱ�ǘǻǻȅɕƎȴǘȅǻ�ȠȣȅɕǘƱƷ�
ȅȠȠȅȣȴȽǻǘȴǘƷȪ�Ǌȅȣ�ƫǘȴǘƷȪ�ȴȅ�ǸƷƷȴ�ȴǓƷ��$=Ȫ�ƎǻƱ�ǋƷǻƷȣƎȴƷ�
ǘǸǸƷǻȪƷ�ɕƎǯȽƷ�ǊȣȅǸ�ȴǓƷ�ȠȣȅƫƷȪȪ�ȅǊ�ȽȣƪƎǻǘɦƎȴǘȅǻܥ��ǘȴǘƷȪ�
ȴǓƎȴ�ƷǻƫȅȽȣƎǋƷ�ƫȣƷƎȴǘɕƷ�ƎƫȴǘɕǘȴǘƷȪܠ�ǻƷǘǋǓƪȅȽȣǓȅȅƱȪ�ƎǻƱ�
ȠƷȅȠǯƷ�ƎȣƷ�ƪƷȪȴ�ƎƪǯƷ�ȴȅ�ǘǻǻȅɕƎȴƷܥ�

 � rȠƷǻ�ƫǘȴǘƷȪ�ȴǓƎȴ�ɖƷǯƫȅǸƷ�ƎǻƱ�ǯƷɕƷȣƎǋƷ�ƱǘɕƷȣȪǘȴɜ�
ƎǻƱ�ǸǘǋȣƎǻȴȪ�ƎǻƱ�ǊȅȪȴƷȣ�ƫȣƷƎȴǘɕƷ�ƎǻƱ�ƫȅǯǯƎƪȅȣƎȴǘɕƷ�
ǻƷȴɖȅȣǪȪ�ƪƷȴɖƷƷǻ�ǯƷɕƷǯȪ�ȅǊ�ǋȅɕƷȣǻǸƷǻȴܠ�ȽǻǘɕƷȣȪǘȴǘƷȪܠ�
ȴǓƷ�ȠȣǘɕƎȴƷ�ȪƷƫȴȅȣ�ƎǻƱ�ƫǘȴǘɦƷǻȪ�ȴƷǻƱ�ȴȅ�ƪȽǘǯƱ�ȠȣȅƱȽƫȴǘɕƷ�
ǘǻǻȅɕƎȴǘȅǻ�ȪɜȪȴƷǸȪ�ȴǓƎȴ�ƷǻǓƎǻƫƷ�ƷƫȅǻȅǸǘƫܠ�ȪȅƫǘƎǯ�ƎǻƱ�
ƫȽǯȴȽȣƎǯ�ɕƎǯȽƷܥ�
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Cities have become highly adept at 
sharing and adapting new innovations 
on their own, accelerating the diffusion 
of good ideas and speeding global 
learning
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