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Helping Work-
ers Weather 
Crisis and  
Disruption:
A Task Approach  
for Designing a New 
 Future of Work
Poon King Wang



 � When technology, globalisation, and the COVID-19 crisis dislocate entire sectors/ 
occupations, upgrading and upskilling along current occupation- and sector- 
VSHFLȴF�LQLWLDWLYHV�ULVN�EHLQJ�LQDGHTXDWH� 

 � We thus present a new task-based approach that rapidly and algorithmically charts 
PXOWLSOH�WUDQVLWLRQ�SDWKZD\V�DFURVV�VHFWRUV��2XU�DSSURDFK�FRPELQHV�$Ζ��KXPDQ�
H[SHUWLVH��DQG�D�WDVNV�VNLOOV�ȊGDWDEDVH�VWDFNȋ� 

 � Tasks should be the focus because:
 � there is consensus in research and practice that tasks are the right unit of 
�DQDO\VLV�WR�VWXG\�WKH�IXWXUH�RI�ZRUN�

 � VLPLODU�WDVNVbȂ�DQG�FRUUHVSRQGLQJ�VNLOOVbȂ�VKDUHG�E\�GLVSODFHG�MREV�DQG�QHZ�
MREV�IRUP�SDWKZD\V�DORQJ�ZKLFK�ZRUNHUV�FDQ�EXLOG�RQ�ZKDW�WKH\�DUH�IDPLO-
LDU�ZLWK�WR�OHDUQ�ZKDW�LV�QHZ�DQG�XQIDPLOLDU��WKLV�FDQ�UHGXFH�WKH�GLɝFXOWLHV�
�DQGbHYHQ�VKRFN��WKH\�IDFH�GXULQJ�FULVLV�DQG�GLVUXSWLRQ� 

 � Policy makers, company leaders, and union leaders can use these highly granular 
DJJUHJDWLRQV�WR�VHW�RUJDQLVDWLRQDO�VWUDWHJLHV�DQG�JRYHUQPHQW�SROLFLHV�� 

 � Three policy recommendations for adopting the task approach: 

1 &ROOHFW��LQFRUSRUDWH��DQG�LQWHJUDWH�FRPSUHKHQVLYH�DQG�VWDQGDUGLVHG�WDVN�
GDWDbLQWR�WKH�HPSOR\PHQW�DQG�VNLOOV�GDWD�WKDW�FRXQWULHV��FLWLHV��DQG�FRPSDQLHV�
�DOUHDG\�FROOHFW��

2 Apply the task approach to re-skill and upskill workers within their industries/
professions and across them, and to do it in ways that reduce the barriers/ 
GLɝFXOWLHV�WKDW�ZRUNHUV�IDFH�

3 ΖQQRYDWH�LQ�WKH�UHVHDUFK�DQG�DSSOLFDWLRQ�RI�WKH�WDVN�DSSURDFK��VXFK�DV�QHZ�
combinations of tasks that make work more meaningful, and workers more 
UHVLOLHQW�

Key  
Takeaways
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1Intro 
duction In many countries, workers are facing great 

ULVNV�RI�GLVSODFHPHQW��7KH�GLVUXSWLRQ�ZURXJKW�E\�
digital transformation, globalisation, and more 
generally digitalisation, automation, AI and other 
DGYDQFHV�WKDW�DUH�GULYLQJ�WKH��th�ΖQGXVWULDO�5HY-

ROXWLRQ��LV�QRZ�LQWHQVLȴHG�E\�WKH�HFRQRPLF�GLVORFDWLRQ�IURP�WKH�&29Ζ'����FULVLV��7KH�
VFDOH�RI�GLVSODFHPHQW�ZLOO�EH�ZLGHVSUHDG�DQG�SURORQJHG��0DQ\�ZRUNHUV�ZLOO�VWUXJJOH�WR�
FRSH�RQ�WKHLU�RZQ��:H�ZLOO�QHHG�WR�KHOS�WKHP�ZLWKVWDQG�DQG�ZHDWKHU�WKH�GLVUXSWLRQ�

CXUUHQW�LQLWLDWLYHVbȂ�VXFK�DV�FRQYHQWLRQDO�WUDLQLQJ�DQG�XSJUDGLQJ�SURJUDPPHVbȂ�
KRZHYHU��ULVN�EHLQJ�LQDGHTXDWH�1 This is because many of them are sector- or occupa-
WLRQ�VSHFLȴF�2 But when crisis, downturn, and disruption are dislocating entire sectors 
and occupations,3 upgrading, upskilling and re-skilling within one’s sector or profession 
ZLOO�KDUGO\�VXɝFH��:RUNHUV�ZLOO�KDYH�WR�EH�XSJUDGHG��XSVNLOOHG��DQG�UH�VNLOOHG�WR�WUDQ-
VLWLRQ�WR�QHZ�VHFWRUV�DQG�RFFXSDWLRQV�

TKLV�ZLOO�EH�FKDOOHQJLQJ��&XUUHQW�
approaches for matching workers to 
opportunities remain largely manual, 
ODERXU�LQWHQVLYH��DQG�WLPH�FRQVXPLQJ��
(YHQ�ZKHQ�WKH�RSSRUWXQLWLHV�DUH�ZLWKLQ�
one’s sector or profession, countries, cit-
ies, and companies typically comb through 
YROXPLQRXV�UHSRUWV�DQG�SXEOLFDWLRQV��
commission costly studies, and corral mul-
WLSOH�VRXUFHV�RI�GDWD��7KHVH�GLɝFXOWLHV�DUH�
compounded manifold when extended 
to matching workers to opportunities 
DFURVV�GLHUHQW�VHFWRUV�DQG�SURIHVVLRQV��
Hence these cross-sector and -profession 
LQWHUYHQWLRQV�DUH�W\SLFDOO\�VWLOO�UHODWLYHO\�
small in scale (in terms of the number of 
ZRUNHUV���ZKLOH�WKH�HRUW�GHPDQGHG�RI�
WKH�ZRUNHUV�WR�WUDQVLWLRQ�LV�WUHPHQGRXV��

�� ΖQ�DQ�H[WUHPHbȂ�DQG�KRSHIXOO\�LVRODWHGbȂ�H[DP-
SOH��ZRUNHUV�ZKR�ZHQW�IRU�UHWUDLQLQJ�HQGHG�
XS�HDUQLQJ�OHVV�WKDQ�WKRVH�ZKR�GLG�QRW��DV�
GHVFULEHG�LQ�*ROGVWHLQ��$P\�b������Janesville: An 
 American Story��1HZ�<RUN��6LPRQ�DQG�6FKXVWHU�

�� 7KH�$XVWUDOLDQ�QDWLRQDO�WUDLQLQJ�V\VWHP�IRU�
YRFDWLRQDO�HGXFDWLRQ�DQG�WUDLQLQJ��IRU�H[DPSOH��
H[SOLFLWO\�VWDWHV�WKDW�ȊLQGXVWU\�LV�DW�WKH�FHQWUH�
RI�GHYHORSLQJ�HHFWLYH�WUDLQLQJ�SDFNDJHVȋ�ZLWK�
ΖQGXVWU\�5HIHUHQFH�&RPPLWWHHV�DV�SDUW�RI�WKH�
SURFHVV�IRU�GHYHORSLQJ�WKH�SDFNDJHVbȂ�VHH�$XVWUDO-
LDQ�ΖQGXVWU\�DQG�6NLOOV�&RPPLWWHH���KWWSV���ZZZ�
DLVF�QHW�DX�FRQWHQW�QDWLRQDO�WUDLQLQJ�V\VWHP���

�� 7KH�ΖQWHUQDWLRQDO�/DERXU�2UJDQL]DWLRQ�KDV�GHGL-
FDWHG�D�ZHEVLWH�WR�WKH�LPSDFW�RI�&29Ζ'����RQ�WKH�
ZRUOG�RI�ZRUN��DQG�LWV�DQDO\VLV�DQG�UHFRPPHQGDWLRQ�
DUH�DLPHG�DW�WKH�VHFWRUDO�OHYHObȂ�VHH�ΖQWHUQDWLRQDO�
/DERXU�2UJDQL]DWLRQ��������Ȋ&29Ζ'����DQG�WKH�
ZRUOG�RI�ZRUN��6HFWRUDO�LPSDFW��UHVSRQVHV�DQG�
UHFRPPHQGDWLRQV�ȋ��KWWSV���ZZZ�LOR�RUJ�JOREDO�
WRSLFV�FRURQDYLUXV�VHFWRUDO�ODQJ��HQ�LQGH[�KWP���
)RU�H[DPSOH��LQ�WRXULVP��WKH�Ζ/2�VWDWHV�WKDW�WKH�
ȊLPSDFW�RQ�WRXULVP�HQWHUSULVHV�DQG�ZRUNHUV��WKH�
PDMRULW\�EHLQJ�\RXQJ�ZRPHQ��LV�XQSUHFHGHQWHGȋ�
DQG�LWV�SROLF\�EULHI�SRLQWV�WR�WRXULVP�GHFOLQLQJ�
E\�DV�PXFK�DV�������KWWSV���ZZZ�LOR�RUJ�VHFWRU�
5HVRXUFHV�SXEOLFDWLRQV�:&06B�������ODQJ��HQ�
LQGH[�KWP���7KLV�FRXOG�LQ�IDFW�EH�XQGHUVWDWLQJ�WKH�
VFDOH�RI�WKH�LPSDFWbȂ�LQ�6LQJDSRUH��IRU�-XQH�������
WRXULVW�DUULYDOV�IHOO�WR������YLVLWRUV�FRPSDUHG�WR�
����bPLOOLRQ�LQ�-XQH�������D�������GHFOLQH��6HH�3HHULV��
-RQDWKDQ��������Ȋ*RLQJ�YLUWXDO��&29Ζ'����SXVKHV�
WRXULVP�SOD\HUV��YLVLWRUV�WR�DGDSW�WR�D�QHZ�UHDOLW\�ȋ�
&KDQQHO�1HZV�$VLD���KWWSV���ZZZ�FKDQQHOQHZVDVLD�
FRP�QHZV�EXVLQHVV�FRYLG����VLQJDSRUH�WRXU-
LVP�DGDSW�LQQRYDWH�YLUWXDO�YLVLWRUV������������
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WH�WKXV�SUHVHQW�D�QHZ�WDVN�DSSURDFK�WKDW�WDNHV�RQ�WKHVH�FKDOOHQJHV�KHDG�RQ��
7KH�DSSURDFK�LV�EDVHG�RQ�RXU�UHVHDUFK�FROODERUDWLRQV�ZLWK�RYHU�WHQ�RUJDQLVDWLRQV�
�IURP�XQLRQV�WR�JOREDO�ȴUPV��LQ�RYHU�WHQ�VHFWRUV��2XU�ZRUN�KDV�EHHQ�UHFRJQLVHG�E\�
Singapore’s National AI Strategy as an example of how countries and cities can build 
D�WUXVWHG�DQG�SURJUHVVLYH�HQYLURQPHQW�IRU�$Ζ�WKDW�EDODQFHV�FLWL]HQ�LQWHUHVWV�DQG�FRP-
PHUFLDO�LQQRYDWLRQ�QHHGV��

OXU�DSSURDFK�ZDV�ȴUVW�GHYHORSHG�DV�SDUW�RI�DQ�HDUOLHU�LQWHU��DQG�PXOWL�GLVFLSOLQDU\�
SURMHFW�ZKHUHLQ�ZH�FRQFOXGHG�WKDW�WKH�QDWXUH�RI�ZRUN�ZDV�IXQGDPHQWDOO\�FKDQJLQJ�DW�
WKH�UHVROXWLRQ�RI�WDVNV�5�6LQFH�WKHQ��ZH�KDYH�VKRZQ�KRZ�ZH�FDQ�XVH�WKH�JUDQXODULW\�RI�
WDVNVbȂ�FRPELQHG�ZLWK�WKH�LQVLJKWV�IURP�PXOWLSOH�GLVFLSOLQHVbȂ�WR�JLYH�ZRUNHUV��FRPSDQ\�
PDQDJHUV��DQG�JRYHUQPHQW�OHDGHUV�DQ�DOWHUQDWLYH�ZD\�WR�GHVLJQ�D�QHZ�IXWXUH�RI�ZRUN��
A future where, because we use digital databases, AI, and human insight to integrate 
and link tasks across occupations, our designs are automated, human-centred, and 
VFDODEOH��DQG�KHQFH�UHDGLO\�JHQHUDWHG�

TKLV�SDSHU�ZLOO�WKXV�UHYLHZ�DQG�GHVFULEH�KRZ�ZH�DUH�GHVLJQLQJ�WKDW�IXWXUH�IRU�
ZRUNHUV��ΖQ�GRLQJ�VR��ZH�ZLOO�LOOXVWUDWH�ȴYH�SRVVLELOLWLHV�

TKH�ȴUVW�LV�WKDW�WKH�WDVN�DSSURDFK�LV�YHUVDWLOH��2XU�DSSURDFK�FDQ�UDSLGO\�DQG�
algorithmically chart multiple transition pathways between sectors, especially from 
GLVUXSWHG�VHFWRUV�WR�OHVV�GLVUXSWHGbȂ�HYHQ�KLJK�JURZWKbȂ�RQHV��$V�PHQWLRQHG�HDUOLHU��
WKLV�ZRXOG�RWKHUZLVH�EH�D�PDVVLYHO\�PDQXDO��ODERXU�LQWHQVLYH��DQG�WLPH�FRQVXPLQJ�
HRUW��7KLV�ZLOO�EH�SDUWLFXODUO\�LPSRUWDQW�ZKHQ�HQWLUH�HFRQRPLF�VHFWRUV�DQG�SURIHV-
VLRQV�DUH�GLVORFDWHG��SDQGHPLFV��ORFNGRZQV��DQG�WKUHDWV�RI�VXFFHVVLYH�ZDYHV�RI�ERWK�
EHLQJ�D�FDVH�LQ�SRLQW��

OXU�WDVN�DSSURDFK�LV�DOVR�IDVW��%HFDXVH�ZH�DUH�XVLQJ�GDWD�DQDO\WLFV��DOJRULWKPV��
DQG�$Ζ��ZH�FDQ�VLJQLȴFDQWO\�UHGXFH�WKH�WLPH�QHHGHG�WR�GR�WKH�PDWFKLQJ�DQG�WR�FKDUW�WKH�
WUDQVLWLRQ��2XU�DSSURDFK�DOVR�HPSKDVLVHV�NHHSLQJ�WKH�KXPDQ�LQ�WKH�ORRS��7KDW�PHDQV�
we can minimise algorithmic errors that might otherwise go undetected, leading to 
FRQVHTXHQFHV�WKDW�UHTXLUH�VXEVWDQWLDO�WLPH�DQG�HRUW�WR�UHZRUN�

IW�LV�VFDODEOH��7KLV�LV�EHFDXVH�ZH�DUH�XVLQJ�GLJLWDO�VROXWLRQV��PHQWLRQHG�DERYH���
ΖW�LV�DOVR�EHFDXVH�ZH�DUH�EXLOGLQJ�RQ�HYLGHQFH�IRXQG�LQ�PXOWLSOH�GLVFLSOLQHVbȂ�VXFK�DV�
ODERXU�HFRQRPLFV�DQG�RFFXSDWLRQDO�SV\FKRORJ\bȂ�ZKLFK�PHDQV�ZH�FDQ�UHDGLO\�GUDZ�
RQ�H[LVWLQJ�LQVLJKWV�WR�LQWHUURJDWH�QHZ�GHYHORSPHQWV��:H�GR�QRW�KDYH�WR�VWDUW�FRP-
SOHWHO\�IURP�VFUDWFK��

OXU�WDVN�DSSURDFK�LV�HPSRZHULQJ��:H�HPSKDVLVH�WKH�LPSRUWDQFH�RI�EXLOGLQJ�
D�VKDUHG�YLVLRQ�RI�WKH�IXWXUH�EHWZHHQ�ZRUNHUV��PDQDJHUV��DQG�OHDGHUV��UHJDUGOHVV�RI�
whether they are at the company, city, or 
FRXQWU\�OHYHOV��7KH\�DUH�DOO�JLYHQ�WKH�VDPH�
information and analysis performed by our 
DSSURDFK��7KLV�LQFUHDVHV�WKH�RGGV�WKDW�WKH\�
will be better aligned, coordinated, and com-
PLWWHG�WR�WKH�WUDQVLWLRQV�

�� 6HH�6PDUW�1DWLRQ�6LQJDSRUH���KWWSV���ZZZ�
VPDUWQDWLRQ�JRY�VJ�ZK\�6PDUW�1DWLRQ� 
1DWLRQDO$Ζ6WUDWHJ\��

�� 3RRQ��.LQJ�:DQJ��+\RZRQ�/HH��:HH�.LDW�/LP��
5DMHVK�(ODUD�0RKDQ��<RXQJMLQ�0DULH�&KDH��
*D\DWKUL�%DODVXEUDPDQLDQ��$DURQ�:DL�.HHW�
<RQJ��DQG�5D\PRQG�:HL�:HQ�<HRQJ�b������
Living digital 2040: future of work, education 
and healthcare��6LQJDSRUH��:RUOG�6FLHQWLȴF�
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MRVW�LPSRUWDQWO\��ZKDW�ZH�GR�DOVR�WDNHV�LQWR�FRQVLGHUDWLRQ�KXPDQLVWLF�YDOXHV�
RULHQWDWLRQ��:H�FDQ�SLQSRLQW�DW�WKH�WDVN�OHYHO�ZKLFK�ZRUNHUV�YDOXH�DQG�ȴQG�PHDQLQJIXO�
LQ�WKHLU�MREV��DQG�WKXV�VKRXOG�EH�SURWHFWHG��$V�D�UHVXOW��RXU�WDVN�DSSURDFK�LV�ZRUNHU�FHQ-
WUHG�EHFDXVH�ZH�FDQ�DLP�WR�SURWHFW�DQG�SUHVHUYH�WKH�ZRUNHUVȇ�GLJQLW\�DQG�ZHOOEHLQJ�
HYHQbȂ�DQG�HVSHFLDOO\bȂ�LQ�WKH�PLGVW�RI�WUHPHQGRXV�FKDQJH��GLVUXSWLRQ��DQG�FULVLV�

TDNHQ�WRJHWKHU��WKHVH�ȴYH�SRVVLELOLWLHV�LQ�RXU�WDVN�DSSURDFK�XQGHUSLQ�KRZ�ZH�
FDQ�GHVLJQ�D�QHZ�IXWXUH�RI�ZRUN��:H�GLVFXVV�WKHP�LQ�GHWDLO�LQ�WKH�VHFWLRQV�WKDW�IROORZ��
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Our approach is based on tasks because there is rapidly 
FRQYHUJLQJ�FRQVHQVXV�LQ�WKH�DFDGHPLF��SUDFWLWLRQHU�DQG�WHFK-
QRORJ\�FRPPXQLWLHV�WKDW�WKH�UHVROXWLRQ�RI�WDVNVbȂ�DQG�ZRUN�
DFWLYLWLHV��ZKLFK�DUH�FDWHJRULHV�RI�WDVNV�bȂ�LV�WKH�ULJKW�XQLW�RI�
analysis to study the impact of technology, globalisation, and 
HFRQRPLF�FKDQJHV�RQ�WKH�IXWXUH�RI�ZRUN�6, 7 

WK\�LV�WKLV�VR"�&RQYHQWLRQDO�DSSURDFKHV�YLHZ�VNLOOV�DQG�WDVNV�DV�EHLQJ�HTXLYDOHQW��
7HFKQRORJLFDO�DGYDQFHV�DQG�EXVLQHVV�SUDFWLFHV��VXFK�DV�RXWVRXUFLQJ��KDYH��KRZHYHU��
FKDQJHG�WKDW�UHODWLRQVKLS�EHWZHHQ�VNLOOV�DQG�WDVNV��

TKLV�FDQ�EH�XQGHUVWRRG�DW�VHYHUDO�OHYHOV��7KH�ȴUVW�LV�WKH�HSRFKDO�FKDQJH�EHWZHHQ�
WKH�FXUUHQW�DQG�SDVW�ΖQGXVWULDO�5HYROXWLRQV��7KHVH�DUH�VXPPDULVHG�LQ�WKH�WDEOH�EHORZ�

Table 1: Comparison of the impact of the First and Fourth Industrial Revolution on 
work, workers, jobs, skills, and tasks. Adapted from Living Digital 2040: Future of 
Work, Education, and Healthcare8

First Industrial Revolution Fourth Industrial Revolution

6LPLODULWLHV :RUNHUV�ZRUU\�DERXW�MRE�ORVV�
caused by technological change

:RUNHUV�ZRUU\�DERXW�MRE� 
loss caused by AI and other 
technologies

$HFWHG�ZRUNHUV�VDZ�ZDJHV�IDOO�
for decades

$HFWHG�ZRUNHUV�VHH�ZDJHV�
stagnate, and/or struggle to 
ȴQG�QHZ�MREV�ZLWK�VLPLODU�SD\

Disenfranchised workers riot 
and protest against changes

Disenfranchised workers riot, 
SURWHVW��DQG�RU�YRWH�IRU�FKDQJH

2Why 
Tasks

�� $FHPRJOX��'DURQ��DQG�'DYLG�$XWRU��������Ȋ6NLOOV��
WDVNV�DQG�WHFKQRORJLHV��ΖPSOLFDWLRQV�IRU�HPSOR\-
PHQW�DQG�HDUQLQJV�ȋ�ΖQbHandbook of Labor Eco-
nomics ������Ȃ������$PVWHUGDP��(OVHYLHU�1RUWK�

�� $XWRU��'DYLG��������Ȋ7KHȋ�WDVN�DSSURDFKȋbWR�ODERU�
PDUNHWV��DQ�RYHUYLHZ�ȋ��-RXUQDObIRUb/DERXU�0DU-
NHW�5HVHDUFK�������Ȃ������KWWSV���HFRQRPLFV�PLW� 
HGX�ȴOHV���������
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First Industrial Revolution Fourth Industrial Revolution

'LHUHQFHV Processes were broken down 
LQWR�VLPSOHU�WDVNV�WKDW�UHTXLUHG�
less skill, which de-skilled 
DUWLVDQV�EXW�UHTXLUHG�PRUH�
workers

Processes are broken down into 
a spectrum of tasks that disrupt 
DQG�WUDQVIRUP�MREV�DFURVV�VNLOOV�
DQG�VNLOO�OHYHOV��LQFOXGLQJ�WKH�
mid- and high-skilled

0RUH�MREV�ZHUH�HYHQWXDOO\�FUH-
ated than lost, and distress con-
ȴQHG�WR�VSHFLȴF�VHFWRUV��H�J���
KDQG�ZHDYHUV�

Risk: Disruption will be in mul-
WLSOH�VHFWRUV�DV�GLHUHQW�VNLOOV�
DQG�VNLOO�OHYHOV�DUH�DHFWHG�

Distress disappeared after one 
to two generations

Risk: If distress persists, new  
societal fault lines will appear

There are many similarities between them but to understand the nature of 
FKDQJH��LW�LV�LPSRUWDQW�WR�SD\�DWWHQWLRQ�WR�WKH�GLHUHQFHV��7KH�FULWLFDO�GLHUHQFH�OLHV�
LQ�WKH�ZD\�RXU�ZRUN�KDV�EHHQ�EURNHQ�GRZQ��ΖQ�WKH�SDVW��ZRUN�SURFHVVHV�ZHUH�EURNHQ�
GRZQ�LQWR�VLPSOHU�WDVNV�WKDW�UHTXLUHG�OHVV�VNLOO�� ΖQ�WKH�SUHVHQW��ZRUN�SURFHVVHV�DUH�
EURNHQ�GRZQ�LQWR�D�VSHFWUXP�RI�WDVNV�DFURVV�VNLOOV�DQG�VNLOOV�OHYHOV��DQG�WKHVH�WDVNV�
FRXOG�UHTXLUH�OHVV�VNLOO��PRUH�VNLOO��RU�ERWK��

TKLV�FKDQJH��LQ�WXUQ��KDV�WR�GR�ZLWK�WKH�QDWXUH�RI�GLJLWDO�WHFKQRORJ\��'LJLWDO�WHFK-
QRORJ\�LV�D�JHQHUDO�SXUSRVH�WHFKQRORJ\��7KLV�PHDQV�WKDW�LW�FDQ�EH�DGDSWHG�IRU�D�ZLGH�
UDQJH�RI�VSHFLȴF�DSSOLFDWLRQV��7KHVH�DSSOLFDWLRQV�FDQ�FXW�DFURVV�PXOWLSOH�VHFWRUV�DQG�
RFFXSDWLRQV��ZLWK�WKH�FRQVHTXHQW�GLVUXSWLRQV�EHLQJ�HTXDOO\�ZLGH�UDQJLQJ�

TKH�QDWXUH�RI�WKLV�FKDQJH�GXH�WR�GLJLWDO�WHFKQRORJ\�LQ�WKH�)RXUWK�ΖQGXVWULDO�5HY-
ROXWLRQ�LV�OLNHO\�WR�SHUVLVW�LQ�WKH�IXWXUH��)RU�H[DPSOH��6WDQIRUG�8QLYHUVLW\�KDV�FRQFOXGHG�
in its report on AI that in the foreseeable future, “AI systems [will be] specialised to 
DFFRPSOLVK�SDUWLFXODU�WDVNV��DQG�HDFK�DSSOLFDWLRQ�UHTXLUHV�\HDUV�RI�IRFXVHG�UHVHDUFK�
DQG�D�FDUHIXO��XQLTXH�FRQVWUXFWLRQȋ�9 

MRUHRYHU��JOREDO�HFRQRPLFV�DQG�SUHYDLOLQJ�EXVLQHVV�SUDFWLFHV�DOVR�UHO\�KHDYLO\�
RQ�WDVNV��2XWVRXUFLQJ�RYHU�WKH�GHFDGHV�
KDV�UHYROYHG�DURXQG�GHFLGLQJ�ZKLFK�WDVNV�
can be done outside the company or econ-
RP\�10�0RUH�UHFHQWO\��JLJ�ZRUN�KDV�DOVR�
centred on tasks, usually intermediated 
YLD�D�SODWIRUP�11�ΖQ�IDFW��'DYLG�$XWRU�KDV�
spelt out that “a growing body of literature 
argues that the shifting allocation of tasks 
EHWZHHQ�FDSLWDO�DQG�ODERXUbȂ�DQG�EHWZHHQ�
GRPHVWLF�DQG�IRUHLJQ�ODERXUbȂ�KDV�SOD\HG�
a key role in reshaping the structure of 
labour demand in industrialised countries 
LQ�UHFHQW�GHFDGHVȋ�12

�� 3RRQ��.LQJ�:DQJ��+\RZRQ�/HH��:HH�.LDW�/LP��5DMHVK�
(ODUD�0RKDQ��<RXQJMLQ�0DULH�&KDH��*D\DWKUL�%DODVX-
EUDPDQLDQ��$DURQ�:DL�.HHW�<RQJ��DQG�5D\PRQG�:HL�
:HQ�<HRQJ�b������Living Digital 2040: Future of Work, 
Education and Healthcare��6LQJDSRUH��:RUOG�6FLHQWLȴF�

�� 6WRQH��3HWHU�HW�DO��������$UWLȴFLDO��ΖQWHOOLJHQFHbDQG�
/LIH�LQ�������2QH�KXQGUHG�\HDU�VWXG\bRQb�DUWLȴFLDO�
LQWHOOLJHQFH��5HSRUW�RI�WKH�����Ȃ����b6WXG\b3DQHO��
6WDQIRUG��6WDQIRUG�8QLYHUVLW\� �KWWS���DL���� 
VWDQIRUG�HGX������UHSRUW����

��� %DOGZLQ��5LFKDUG�b������The Great Convergence��
&DPEULGJH��+DUYDUG�8QLYHUVLW\�3UHVV�

11� %DOGZLQ��5LFKDUG�b������The Globotics Upheaval: 
*OREDOL]DWLRQ��5RERWLFV��DQG�WKH�)XWXUH�RIb:RUN��
1HZ�<RUN��2[IRUG�8QLYHUVLW\�3UHVV�

12� $XWRU��'DYLG��������Ȋ7KHȋ�WDVN�DSSURDFKȋbWRbODERU�
PDUNHWV��DQ�RYHUYLHZ�ȋ�-RXUQDO�IRU�/DERXUb0DUNHW�
5HVHDUFK�������Ȃ������KWWSV���HFRQRPLFV�PLW�HGX� 
ȴOHV���������
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TKH�FRPELQHG�LPSDFW�DQG�LPSOLFDWLRQ�RI�DOO�RI�WKHVH�WUHQGV�DQG�GHYHORSPHQWV�
LV�WKDW�MREV�DQG�ZRUN�DUH�FKDQJLQJ�QRW�HQWLUH�MRE�E\�HQWLUH�MRE��RU�VNLOO�E\�VNLOO��EXW�WDVN�
E\�WDVN��$FHPRJOX�DQG�$XWRU�H[SODLQ�WKDW�WKLV�ȊGLVWLQFWLRQ�EHWZHHQ�VNLOOV�DQG�WDVNV�
EHFRPHV�SDUWLFXODUO\�UHOHYDQW�ZKHQ�ZRUNHUV�RI�D�JLYHQ�VNLOO�OHYHO�FDQ�SHUIRUP�D�YDULHW\�
of tasks and change the set of tasks that they perform in response to changes in labour 
PDUNHW�FRQGLWLRQV�DQG�WHFKQRORJ\ȋ�13�$�ZRUNHUȇV�MRE�DQG�VNLOO�FDQ�UHPDLQ�WKH�VDPH�EXW�
WKH�WDVN�WKH\�DSSO\�WKDW�VNLOO�WR�LQ�D�MRE�FDQ�FKDQJH�

HHQFH��LW�ZRXOG�IROORZ�IURP�WKH�DERYH�GLVFXVVLRQ�WKDW�WR�FDSWXUH�DQG�XQGHU-
VWDQG�ZKDW�ZRUNHUV�QHHG�WR�GR�LQ�UHVSRQVH��WKH�ULJKW�XQLW�RI�DQDO\VLV�LV�WDVNV��2U�WR�
SXW�LW�PRUH�FROORTXLDOO\��WDVNV�LV�ZKHUH�WKH�DFWLRQ�LV��

TKLV�FRQYHUJLQJ�FRQVHQVXV�RQ�WDVNV�KDV�VHHQ�FRQVHTXHQW�JURZWK�LQ�LWV�XVH�LQ�
ERWK�UHVHDUFK�DQG�SUDFWLFH��7KH�Oxford Hand-
book of Productivity Analysis points out that 
task approaches are a “particularly appealing 
DYHQXH�IRU�QHZ�DQDO\VLVȋ����(QULTXH�)HUQDQ-
GH]�0DFLDV�DQG�0DUWLQD�%LVHOOR�H[SODLQ�WKDW�
tasks are a better approach to adopt to study 
changes in employment and labour market 
VWUXFWXUHV�15

3Jobs Are  
Disrupted 
Task by Task
�1RW�-RE�E\�-RE�

13� $FHPRJOX��'DURQ��DQG�'DYLG�$XWRU��������Ȋ6NLOOV��
WDVNV�DQG�WHFKQRORJLHV��ΖPSOLFDWLRQV�IRU�HPSOR\-
PHQW�DQG�HDUQLQJV�ȋ�ΖQbHandbook of Labor Eco-
nomics������Ȃ������$PVWHUGDP��(OVHYLHU�1RUWK�

��� *ULIHOO�7DWM«��(PLOL��&$�.QR[b/RYHOO�bDQGb5RELQ�
&��6LFNOHV��HGV�b������7KHb2[IRUGb�+DQGERRNbRI�
Productivity Analysis��1HZb<RUN�b2[IRUG�8QLYHU� 
�VLW\�3UHVV�

��� )HUQ£QGH]�0DF¯DV��(QULTXH��DQG�0DUWLQD�%LVHOOR��
������Ȋ$�IUDPHZRUN�IRU�PHDVXULQJ�WDVNV�DFURVV�
RFFXSDWLRQV�ȋ��KWWSV���YR[HX�RUJ�DUWLFOH�IUDPH-
ZRUN�PHDVXULQJ�WDVNV�DFURVV�RFFXSDWLRQV��
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International organisations such as the World Bank and the International Labour 
2ɝFH�KDYH�DOVR�XVHG�WDVNV�LQ�WKHLU�IXWXUH�RI�ZRUN�VWXGLHV�16, 17, 18, 19 Furthermore, the 
:RUOG�(FRQRPLF�)RUXP�KDV�SDLG�PRUH�DWWHQWLRQ�WR�WDVNV�LQ�LWV�VWXGLHV�RI�IXWXUH�MREV�
DQG�VNLOOV�20, 21

IQ�������WKH�2[IRUG�0DUWLQ�6FKRRO�SXW�RXW�D�ZRUNLQJ�SDSHU�LQ�ZKLFK�WKH\�IRXQG�
WKDW�MRE�WUDQVLWLRQV�DUH�PRUH�OLNHO\�ZKHQ�YLHZHG�WKURXJK�WKH�OHQVHV�RI�VLPLODU�LQWHU-
PHGLDWH�ZRUN�DFWLYLWLHV��L�H���WDVNV�VKDUHG�E\�MRE�IDPLOLHV���WKDQ�ZLWK�RWKHU�FRQYHQWLRQDO�
GLPHQVLRQV�VXFK�DV�VNLOOV�22

Acemoglu and Restrepo extended the use of tasks to examine the paradox of 
IDOOLQJ�ODERXU�GHPDQG�DJDLQVW�ULVLQJ�SURGXFWLYLW\�VLQFH�WKH�����V��%\�GHFRQVWUXFWLQJ�
economic production as a spectrum of tasks, they show how a “change in task con-
WHQWȋbȂ�WKH�QHW�HHFW�RYHU�WLPH�RI�WKH�WDVNV�GLVSODFHG�DQG�UHLQVWDWHGbȂ�KHOSV�H[SODLQ�
WKLV�SDUDGR[�23

MRUH�UHFHQWO\��WKH�&29Ζ'����FULVLV�VDZ�WKH�XVH�RI�WDVNV�WR�HYDOXDWH�KRZ�ȊVRFLDO�
GLVWDQFLQJȋ�PHDVXUHV�DUH�DHFWLQJ�WKH�HFRQRP\��'LQJHO�DQG�1HLPDQ�GR�WKLV�IRU�WKH�
86$�DQG����RWKHU�FRXQWULHV�E\�H[DPLQLQJ�WDVNV�DFURVV�RFFXSDWLRQV��GHWHUPLQLQJ�ZKLFK�
FRXOG�EH�GRQH�IURP�KRPH��DQG�VXEVHTXHQWO\�DVVHVVLQJ�WKH�RYHUDOO�LPSDFW�EDVHG�RQ�
WKH�WRWDO�HPSOR\PHQW�LQ�WKRVH�RFFXSDWLRQV���

��� %XVVROR��0DXUL]LR��ΖYDQ�7RUUH�bDQGb�+HUQDQb:LQNOHU��
������Ȋ'RHV�MRE��SRODUL]DWLRQbH[SODLQbWKHbULVH�LQ�
HDUQLQJV�LQHTXDOLW\"�(YLGHQFHbIURPb(XURSH�ȋ��KWWSV���
RSHQNQRZOHGJH�ZRUOGEDQN�RUJ�KDQGOH��������������

��� ΖVODP��5RXPHHQ��������Ȋ6KDULQJ�WKH��EHQHȴWVbRIbLQQR-
YDWLRQ�GLJLWL]DWLRQ��D�VXPPDU\�RI��PDUNHWb�SURFHVVHV�
DQG�SROLF\�VXJJHVWLRQV�ȋ�7KH�:RUOG�%DQN�b�KWWSV���
GRL�RUJ�������������������������

��� *HPPHO��3DWULN��������Ȋ:KDW�DUH�WKH�
HHFWVbRIbMRE�SRODUL]DWLRQ�RQ�VNLOOV�GLVWULEX-
WLRQ�RI�\RXQJ�ZRUNHUV�LQ�GHYHORSLQJ�FRXQ-
WULHV�ȋ�Ζ/2�3ROLF\�%ULHI���KWWS���ZZZ�LUHJ�FK�
GRF�HWXGHV������Ζ/2�WHFKQLFDO�EULHI���SGI��

��� ΖQWHUQDWLRQDO�/DERXU�2UJDQLVDWLRQ�������bȊ7KH�
LPSDFW�RI�WHFKQRORJ\�RQ�WKH�TXDOLW\�DQGb� 
TXDQWLW\�RI�MREV�ȋ��KWWSV���ZZZ�LOR�RUJ�ZFPVS��
JURXSV�SXEOLF����GJUHSRUWV����FDELQHW� 
GRFXPHQWV�SXEOLFDWLRQ�ZFPVB�������SGI���

��� :RUOG�(FRQRPLF�)RUXP��������Ȋ7KH�IXWXUHbRIbMREV��
(PSOR\PHQW��VNLOOV�DQG�ZRUNIRUFH��VWUDWHJ\bIRU�WKH�
)RXUWK�ΖQGXVWULDO�5HYROXWLRQ�ȋ�*OREDOb�&KDOOHQJHV�
ΖQVLJKW�5HSRUW���KWWS���ZZZ��ZHIRUXP�RUJ�GRFV� 
:()B)XWXUHBRIB-REV�SGI���

21� :RUOG�(FRQRPLF�)RUXP��������Ȋ7KH�)XWXUH�RIb-REV�
5HSRUW������ȋ�5HSRUW���KWWS���ZZZ��ZHIRUXP�RUJ� 
GRFV�:()B)XWXUHBRIB-REVB�����SGI��

22� 0HDO\��3HQQ\��5��0DULD�GHO�5LR�&KDQRQD�bDQGb-�b'R\QH�
)DUPHU������. “:KDW�<RX�'R�DW�:RUNb�0DWWHUV�b1HZ�
/HQVHV�RQ�/DERXU�ȋ�6651�3DSHU���KWWS���G[�GRL�RUJ� 
��������VVUQ����������

23� $FHPRJOX��'DURQ��DQG�3DVFXDO�5HVWUHSR��������
Ȋ$XWRPDWLRQ�DQG�QHZ�WDVNV�bKRZb�WHFKQRORJ\�GLV�
SODFHV�DQG�UHLQVWDWHV�ODERU�ȋ��-RXUQDObRIb�(FRQRPLF�
3HUVSHFWLYHVb����QR������Ȃ����

��� 'LQJHO��-RQDWKDQ�Ζ���DQG�%UHQW�1HLPDQ�b�����bHow 
many jobs can be done at home? 1DWLRQDO�%XUHDX�
RI�(FRQRPLF�5HVHDUFK�:RUNLQJ�3DSHU��������
�KWWSV���ZZZ�QEHU�RUJ�SDSHUV�Z��������
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JREV�DUH�PXOWL�IDFHWHG��$W�WKH�VDPH�WLPH��WKH�DFWLYLWLHV�LQ�DQ\�MREbȂ�LQ�WKLV�FDVH�
WKH�MRE�RI�DQ�ΖQIRUPDWLRQ�6HFXULW\�$QDO\VWbȂ�FDQ�EH�EURNHQ�GRZQ�LQWR�LWV�FRQVWLWXHQW�
WDVNV��HDFK�WDVN�LV�UHSUHVHQWHG�E\�D�FRORXUHG�GRW���2QFH�ZH�KDYH�GRQH�VR��ZH�SURFHHG�
WR�DSSO\�WZR�VLPSOH�ȊUXOHVȋ�

TKH�ȴUVW�WDNHV�DGYDQWDJH�RI�WKH�FRQFOXVLRQ�GHVFULEHG�HDUOLHU�WKDW�MREV�DQG�ZRUN�
DUH�FKDQJLQJ�QRW�HQWLUH�MRE�E\�HQWLUH�MRE��RU�VNLOO�E\�VNLOO��EXW�WDVN�E\�WDVN��:H�FDQ�WKXV�
assess and identify the tasks that are disrupted by technology, globalisation, and/or 
D�FULVLV��DQG�ZKHQ�WKHVH�ZLOO�KDSSHQ��7KLV�JLYHV�XV�DQ�DVVHVVPHQW�RI�WKH�VSHHG��VFDOH��
DQG�VKDSH�RI�GLVUXSWLRQ�DQG�WKH�ULVN�SURȴOH�RI�WKDW�MRE��VHH�WKH�ZKLWH�;V�RYHU�VHOHFWHG�
GRWV�RQ�WKH�OHIW�RI�WKH�DERYH�ȴJXUH��

TKH�VHFRQG�ȊUXOHȋ�WDNHV�DGYDQWDJH�RI�WKH�UHODWLRQVKLS�EHWZHHQ�WDVNV�DFURVV�
MREV��0RVW�MREV�DUH�QRW�VR�VSHFLDOLVHG�WKDW�WKHLU�FRQVWLWXHQW�WDVNV�DUH�RQO\�XQLTXH�WR�
WKDW�SDUWLFXODU�MRE��ΖQVWHDG��MREV�WHQG�WR�KDYH�VRPH�WDVNV�WKDW�DUH�VLPLODU�WR�WKH�WDVNV�
LQ�RWKHU�MREV��8VLQJ�WKHVH�VLPLODU�RU�VKDUHG�WDVNV��ZH�FDQ�LGHQWLI\�QHZ�DQG�RWKHU�MREV�
WKDW�D�ZRUNHU�FRXOG�PRYH�WR��VHH�WKH�KRUL]RQWDO�DUURZ�LQ�WKH�DERYH�ȴJXUH���

4Task Approach 
to Design 
the Future 
of Work

��� 2YHUYLHZbȂ�
Two Simple 
“Rules”
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Figure 1: Task Approach showing how once jobs are broken down into their constitu-
ent tasks, we can assess how much an occupation will be disrupted, and which are the 
shared similar tasks across occupations so that we can determine possible transitions 
to other occupations (these are elaborated in the paragraphs below). Adapted from 
Living Digital 2040: Future of Work, Education, and Healthcare.25 

��� 3RRQ��.LQJ�:DQJ��+\RZRQ�/HH��:HH�.LDW�/LP��
5DMHVK�(ODUD�0RKDQ��<RXQJMLQ�0DULH�&KDH��
*D\DWKUL�%DODVXEUDPDQLDQ��$DURQ�:DL�.HHW�
<RQJ��DQG�5D\PRQG�:HL�:HQ�<HRQJ��������
/LYLQJ�'LJLWDO�������)XWXUH�RI�:RUN��(GXFDWLRQ�
DQG�+HDOWKFDUH��6LQJDSRUH��:RUOG�6FLHQWLȴF��
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MRUHRYHU��ZH�FDQ�IXUWKHU�DVVHVV�WKHVH�SRWHQWLDO�SRVVLELOLWLHV�E\�UHSHDWLQJ�WKH�
ȴUVW�ȊUXOHȋ��L�H���LGHQWLI\LQJ�ZKLFK�WDVNV�LQ�WKHVH�QHZ�DQG�RWKHU�MREV�DUH�OLNHO\�WR�EH�GLV-
UXSWHG�E\�WHFKQRORJ\��JOREDOLVDWLRQ��DQG�RU�D�FULVLV��7KLV�DQDO\VLV�JLYHV�XV�WKH�VSHHG��
VFDOH��DQG�VKDSH�RI�GLVUXSWLRQ�RI�HDFK�RI�WKH�QHZ�DQG�RWKHU� MREV��$UPHG�ZLWK�WKLV�
DVVHVVPHQW�RI�WKHLU�OLNHO\�ULVN�SURȴOHV��ZH�FDQ�GHWHUPLQH�ZKLFK�RI�WKH�WUDQVLWLRQV�DUH�
PRUH�RU�OHVV�ULVN\�IRU�ZRUNHUV�WR�PDNH�

WH�FDQ�GR�PRUH��:H�FDQ�H[DPLQH�WKH�WDVNV�WKDW�UHPDLQ�WR�GHFLGH�ZKLFK�WHFKQRO-
RJLHV�WR�LQYHVW�LQ��)RU�H[DPSOH��ZH�FDQ�FKRRVH�VSHFLȴF�WHFKQRORJ\�VROXWLRQV�WR�DFKLHYH�
VSHFLȴF�REMHFWLYHV��VXFK�DV�PDNLQJ�D�MRE�ERWK�PRUH�SURGXFWLYH�DQG�PRUH�PHDQLQJIXO�
IRU�ZRUNHUV��:H�FDQ�DOVR�ORRN�DW�DOO�WKH�WDVNV�WKDW�UHPDLQ�DQG�WKH�WHFKQRORJLHV�ZH�
FRXOG�LQYHVW�LQ��DQG�FRPELQH�WKHVH�LQWR�QHZ�MREV�DV�SDUW�RI�D�ODUJHU�ZRUNIRUFH�VWUDWHJ\��
RSWLPLVDWLRQ��DQG�MRE�GHVLJQ�HRUW�

UVLQJ�WKH�VLPSOH�ȊUXOHVȋ�DERYH��ZH�FDQ�PDS�FRQFUHWH�DQG�JUDQXODU�WDVN�WUDQVL-
WLRQ�SDWKZD\V�IURP�DW�ULVN�MREV�WR�PXOWLSOH�QHZ�DQG�RWKHU�MREV�LQ�H[LVWLQJ�VHFWRUV�DQG�
DFURVV�GLHUHQW�VHFWRUV��

WH�LOOXVWUDWH�WKLV�ZLWK�RXU�UHVHDUFK�FROODERUDWLRQ�ZLWK�WKH�XQLRQV�26

��� Charting  
Transition 
Pathways 
Within  
and Across  
Sectors and  
Professions

��� 7KH�XQLRQV�DUH�WKH�$WWUDFWLRQV��5HVRUWV�	�
(QWHUWDLQPHQW�8QLRQ��$5(8���(GXFDWLRQ�
6HUYLFHV�8QLRQ��(68���)RRG��'ULQNV�DQG�$OOLHG�
:RUNHUV�8QLRQ��)'$:8���+HDOWKFDUH�6HUYLFHV�
(PSOR\HHVȇ�8QLRQ��+6(8���0HWDO�ΖQGXVWULHV�
:RUNHUVȇ�8QLRQ��0Ζ:8���1DWLRQDO�7UDQVSRUW�
:RUNHUVȇ�8QLRQ��17:8���DQG�8QLWHG�:RUNHUV�
RI�(OHFWURQLFV�	�(OHFWULFDO�ΖQGXVWULHV��8:((Ζ��
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Figure 2: Charting Transition Pathways.27

OQ�WKH�OHIW�DUH�WKH�DW�ULVN�MREV��$V�RXWOLQHG�HDUOLHU��PRVW�MREV�VKDUH�VRPH�VLPLODU�
WDVNV��:H�WDNH�DGYDQWDJH�RI�WKLV�E\�XVLQJ�DQ�$Ζ�DOJRULWKP�WR�JHQHUDWH�QHZ�DQG�RWKHU�
RSWLRQV�WKDW�ZRUNHUV�LQ�DW�ULVN�MREV�FDQ�PRYH�WR��VHH�PLGGOH�FROXPQ�ZLWK�WKH�KHDGHU�
Ȋ2SWLRQVȋ��� ΖPSRUWDQWO\��WKHVH�RSWLRQV�LQFOXGH�SRVVLELOLWLHV�ERWK�ZLWKLQ�WKH�ZRUNHUVȇ�
FXUUHQW�VHFWRUV�SURIHVVLRQV��DV�ZHOO�DV�WKRVH�DFURVV�QHZ�VHFWRUV�SURIHVVLRQV�

OQFH�WKHVH�RSWLRQV�DUH�LGHQWLȴHG��ZH�FDQ�DOVR�LGHQWLI\�ZKLFK�WDVNV�DUH�QRW�VLP-
LODU�WR�WKRVH�LQ�WKH�SUHYLRXV�MREV��7KHVH�WDVNV�EHFRPH�WKH�QHZ�WDVNV�WKDW�WKH�ZRUNHUV�
QHHG�WR�EH�WUDLQHG�LQ��

TKH�DERYH�VWHSV�KDYH�VHYHUDO�EHQHȴWV��7KH�ȴUVW�LV�FODULW\��ΖGHQWLI\LQJ�GLHUHQW�
DQG�QHZ�WDVNV�WR�EH�WUDLQHG�LQ�SURYLGHV�WKH�ZRUNHUVbȂ�DQG�DQ\�FRPSDQ\�RU�JRYHUQ-
PHQW�DJHQF\�KHOSLQJ�WKHPbȂ�ZLWK�FRQFUHWH�VWHSV�WKH\�QHHG�WR�XQGHUWDNH�WR�XSJUDGH��
XSVNLOO��DQG�UH�VNLOO��

TKH�VHFRQG�EHQHȴW�LV�WUDQVLWLRQ�OLNH-
OLKRRG��ΖGHQWLI\LQJ�VLPLODU�WDVNV�PHDQV�WKH�
ZRUNHUV�NQRZ�ZKDW�SUHYLRXV�H[SHUWLVH�DQG�
experience they can draw on to make the 
WUDQVLWLRQ�WR�WKH�QHZ�RWKHU�MREV��:RUNHUV�

��� 3RRQ��.LQJ�:DQJ��6DPXHO�&KQJ��*D\DWKUL�+DULGDV��
7KLMV�:LOOHPV��1RUDNPDO�+DNLP�%LQ�1RUKDVKLP��
0RKDPHG�6DOLKLQ�6XEKDQ��/L�+XL�6DUDK�*DQ��=L�$Q�
*DOY\Q�*RK��+ROO\�/\QQ�$SVOH\��DQG�5DGKD�9LQRG��
������3RODUL]LQJ�RI�-RE�2SSRUWXQLWLHV��&KDUWLQJ�1HZ�
3DWKZD\V�DQG�$GRSWLQJ�1HZ�7HFKQRORJLHV�b6LQJDSRUH��
2QJ�7HQJ�&KHRQJ�/DERXU�/HDGHUVKLS�ΖQVWLWXWH�b
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FDQ�WKXV�EXLOG�RQ�WKH�HVWDEOLVKHG�DQG�IDPLOLDU�LQ�WKH�SUHVHQW�WR�VXEVHTXHQWO\�OHDUQ�
ZKDW�LV�QHZ�DQG�XQIDPLOLDU�IRU�WKH�IXWXUH��7KLV�FDQ�LQFUHDVH�WKH�OLNHOLKRRG�RI�WUDQVLWLRQ��
DQG�UHGXFH�WKH�GLɝFXOWLHVbȂ�DQG�SRVVLEOH�VKRFNbȂ�WKDW�ZRUNHUV�FDQ�IDFH�ZKHQ�WKH\�DUH�
IRUFHG�E\�FLUFXPVWDQFHV�WR�VZLWFK�WR�QHZ�MREV�DQG�VHFWRUV�

OXU�WDVN�DSSURDFK�DOVR�SURYLGHV�D�FRQFUHWH�ZD\�WR�VKLIW�PLQGVHWV��ΖQ�DGGLWLRQ�WR�
QHZ�DQG�RWKHU�RSWLRQV�RXWVLGH�RQHȇV�SURIHVVLRQ�DQG�VHFWRU��WKHVH�DOWHUQDWLYH�RSWLRQV�
FDQ�DOVR�LQFOXGH�XQH[SHFWHG�DQG�XQFRQYHQWLRQDO�SRVVLELOLWLHV��ΖQ�WKH�GLDJUDP�DERYH��
WKLV�LV�WKH�WUDQVLWLRQ�RI�D�EXV�GULYHU�WR�D�SLORW��$W�ȴUVW�JODQFH��WKLV�PLJKW�QRW�VHHP�IHD-
VLEOH��%XW�DV�RQH�XQLRQ�OHDGHU�SRLQWHG�RXW�WR�XV��WKDW�PLJKW�UHȵHFW�RXU�PLQGVHWV�PRUH�
WKDQ�UHDOLW\��:H�PLJKW�KDYH�DOORZHG�RXU�H[SHFWDWLRQV�RI�ZKDW�GLHUHQW�ZRUNHUV�FRXOG�
GR�WR�KDYH�QDUURZHG�XQQHFHVVDULO\��DQG�WKLV�XQH[SHFWHG�DQG�XQFRQYHQWLRQDO�RSWLRQ�
KDV�H[SDQGHG�RXU�VHQVH�RI�ZKDW�LV�SRVVLEOH��0RUHRYHU��LW�FRXOG�VSXU�XV�WR�WKLQN�PRUH�
FUHDWLYHO\��:H�FRXOG��IRU�H[DPSOH��JLYHQ�WKH�JURZLQJ�LQWHUHVW�LQ�VPDUW�FLWLHV�DQG�WKH�
XVH�RI�GURQHV�IRU�GHOLYHU\��FRQVLGHU�D�WUDQVLWLRQ�WKDW�WDNHV�WKH�IRUP�RI�DQ�XUEDQ�GURQH�
SLORW�LQ�D�VPDUW�FLW\��:K\�PLJKW�WKLV�JURZWK�RSSRUWXQLW\�EH�VXLWDEOH"�8UEDQ�GURQH�SLORWV�
KDYH�WR�IROORZ�UHJXODWLRQV�DQG�QDYLJDWH�D�FLW\�VDIHO\�HYHU\�GD\bȂ�WKLV�LV�DOVR�ZKDW�D�EXV�
GULYHU�GRHV�ZHOO�GDLO\��2QFH�ZH�KDYH�PDSSHG�RXW�VXFK�FUHDWLYH�WUDQVLWLRQV��LW�EHFRPHV�
LQWXLWLYHO\�IHDVLEOH��DQG�ZH�KDYH�H[SDQGHG�WKH�MRE�SRVVLELOLWLHV�IRU�ZRUNHUV�

TKH�H[SDQVLRQ�RI�SRWHQWLDO�SRVVLELOLWLHV�VSHOW�RXW�LQ�FOHDU�FRQFUHWH�VWHSV�YLD�WDVNV�
RHUV�D�KXPDQLVWLF�GLPHQVLRQ�28 Whether this expansion is from charting opportuni-
ties within and outside of one’s sector/profession, from generating unexpected and 
XQFRQYHQWLRQDO�RSWLRQV��RU�IURP�GHVLJQLQJ�ZLWK�KXPDQ�LQWXLWLRQ�DQG�LQJHQXLW\��WKH\�
DOO�KDYH�WKH�SRWHQWLDO�WR�KHOS�ZRUNHUV�IHHO�PRUH�FRQȴGHQW�DQG�KRSHIXO�DERXW�WKH�FKDO-
OHQJHV�WKH\�KDYH�WR�IDFH�

TKH�WDVN�DSSURDFK�LV�QRW�ZLWKRXW�LWV�RZQ�SHFXOLDU�VHW�RI�OLPLWDWLRQV��7KH�ȴUVW�OLP-
LWDWLRQ�LV�HQGHPLF�WR�DQ\�DSSURDFK�WKDW�XVHV�GDWD��ZKLFK�LV�WKH�TXDQWLW\�DQG�TXDOLW\�RI�
WKH�WDVN�GDWD��:H�KDYH�IRXQG�WKDW�FRXQWULHV��FLWLHV��DQG�FRPSDQLHV�GR�FROOHFW�WDVN�OHYHO�
GDWD��EXW�WKH\�YDU\�LQ�KRZ�FRPSUHKHQVLYHO\�DQG�KRZ�RIWHQ�WKH\�FROOHFW�WKHP��7KHUH�
DUH�DOVR�YDULDWLRQV�LQ�WKH�WD[RQRPLHV�DQG�IRUPDWV�LQ�ZKLFK�WKH�GDWD�DUH�FROOHFWHG��7KLV�
ȴUVW�OLPLWDWLRQ�FDQ��IRUWXQDWHO\��EH�RYHUFRPHbȂ�DOO�WKDW�LV�QHHGHG�LV�VRPH�LQYHVWPHQW�LQ�
WLPH��HRUW�DQG�UHVRXUFHV�WR�HQVXUH�WKH�GDWD�LV�SURSHUO\�SUHSDUHG�DQG�VWDQGDUGLVHG�
IRU�VXEVHTXHQW�XVH�E\�WKH�WDVN�DSSURDFK�DQG�UHODWHG�DOJRULWKPV�

TKH�VHFRQG�OLPLWDWLRQ�LV�FRPPRQ�WR�QHZ�DSSURDFKHV�WKDW�DUH�VXɝFLHQWO\�GLHU-
HQW�IURP�H[LVWLQJ�SUDFWLFHV��0RVW�FRXQWULHV��FLWLHV��DQG�FRPSDQLHV�ZRXOG�DOUHDG\�KDYH�
H[LVWLQJ�LQLWLDWLYHV�WR�KHOS�ZRUNHUV��7KHLU�ZLOOLQJQHVV�DQG�DELOLW\�WR�LQFRUSRUDWH�D�QHZ�
DSSURDFK��HYHQ�ZKHQ�LW�LV�KLJKO\�FRPSOHPHQ-
WDU\��ZLOO�YDU\�IRU�GLHUHQW�UHDVRQV��VXFK�DV�
UHVRXUFHV��FXOWXUH��PLQGVHW�HWF����$Q\�HRUW�
to introduce the task approach will thus need 
WR�EH�VHQVLWLYH�WR�WKHVH�GLHUHQW�UHDVRQV��DQG�
ZH�KDYH�IRXQG�WKDW�D�FROODERUDWLYH�HQJDJH-
ment between open minds goes a long way 
WRZDUG�RYHUFRPLQJ�WKLV�OLPLWDWLRQ�

��� Current  
Limitations 
of the Task 
Approach

��� *RK��=L�$Q�*DOY\Q��1RUDNPDO�+DNLP�%LQ�
1RUKDVKLP��5DGKD�9LQRG��+ROO\�/\QQ�$SVOH\��
DQG�.LQJ�:DQJ�3RRQ��������Ȋ�Ȇ2K�JRVK�P\�MRE�
KDV�EHHQ�UHSODFHG�E\�D�URERW�ȇ�ΖQYHVWLJDWLQJ�
WKH�SHUVSHFWLYHV�RI�ZRUN�HUV�DQG�HPSOR\HUV�
FRQVLGHULQJ�MRE�WUDQVLWLRQV�YLD�WKH�7DVN�EDVHG�
DSSURDFK�ȋ���WK�&RQJUHVV�RI�WKH�(XURSHDQ�
$VVRFLDWLRQ�RI�:RUN�DQG�2UJDQL]DWLRQDO�
3V\FKRORJ\�bΖWDO\��(XURSHDQ��$VVRFLDWLRQ�RI�
:RUN�DQG�2UJDQL]DWLRQDO�3V\FKRORJ\�
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The third limitation is that more research is needed to strengthen the human-
LVWLF�GLPHQVLRQ��%XLOGLQJ�FRQȴGHQFH�DQG�KRSH�DV�RXWOLQHG�HDUOLHU� LV�RQO\�WKH�ȴUVW�
VWHS��7KH�PXOWL�IDFHWHG�QDWXUH�RI�HDFK�MRE�DQG�ZKDW�HDFK�LQGLYLGXDO�ȴQGV�PHDQLQJIXO�
DERXW�WKHLU�MREbȂ�ZKHWKHU�LW�LV�SULGH��SURIHVVLRQDOLVP��SD\��RU�VRFLDO�SHUFHSWLRQbȂ�FDQ�
YDU\�ZLGHO\��7KHVH�KDYH�LPSOLFDWLRQV�RQ�KRZ�ZH�DSSO\�RXU�DSSURDFK�DQG�DOJRULWKPV��
It is also important that we guard against the possibility of the use of the algorithms 
OHDGLQJ�WR�GHWHUPLQLVWLF�DQG�GHKXPDQLVLQJ�RXWFRPHV��)XUWKHU�ZRUN�LV�WKXV�QHFHVVDU\�
WR�FDUHIXOO\�DQG�FULWLFDOO\�H[SDQG�WKH�WDVN�DSSURDFKȇV�DSSOLFDWLRQ��:H�GLVFXVV�VRPH�RI�
WKHVH�SRVVLELOLWLHV�LQ�WKH�VHFWLRQV�WKDW�IROORZ�

CKDUWLQJ�WUDQVLWLRQ�SDWKZD\V�DFURVV�VHFWRUV�DQG�SURIHVVLRQV�LV�MXVW�RQH�DSSOL-
FDWLRQ�RI�RXU�WDVN�DSSURDFK��7KH�ODWWHUȇV�JUDQXODULW\�DQG�PRGXODULW\�PHDQV�WKHUH�DUH�
DGGLWLRQDO�SRVVLELOLWLHV�LQ�KRZ�ZH�FDQ�XVH�WDVNV�WR�GHVLJQ�D�QHZ�IXWXUH�RI�ZRUN�

Transforming Jobs to Strengthen Human Capability

After a transition, we can use the task approach to systematically transform the 
MRE�LQWR�RQH�WKDW�LV�PRUH�PHDQLQJIXO��YDOXHG��DQG�ZRUNHU�FHQWUHG�

WH�VKRZ�KRZ�LQ�RXU�ZRUN�ZLWK�LQWHUQDWLRQDO�WKLQN�WDQN�/LYH�ZLWK�$Ζ��$Ζ�FRQVXO-
WDQF\�'DWD�5RERW��DQG�IRXU�PXOWL�QDWLRQDO�ȴUPV��

���� 'RLQJ�0RUH�
with Tasks
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Should be automated

Should augment humans

Should remain in human hands

Now 1–2
years 3–5 years 5–10 years 10–20 years Beyond

Prescriptive analytics began with condition-based triggers to 
create a proactive maintenance program, vs calendar-based 
preventative maintenance. Applied with Al, prescriptive 
bridges the gap between anomaly detection and the actions 
needed for resolution – enhancing workforce productivity 

and improving safety, reliability, quality and security and 
potentially saving millions of dollars through early catches. 
This task could be 50% automated in the next 5–10 years, 
decreasing the time spent on this in the future.

The work process for daily monitoring and adjustment 
can be tedious and cause fatigue for the technician. The 
monitoring, reporting and standard operation adjustment 
should be automated to relieve the human resource for 
PRUH�FUHDWLYH�DQG�HHFWLYH�WDVNV�

Thanks to Machine Learning and process mining, early 
warning insights can be delivered to the employees – they 
can leverage the rich database of maintenance and receive 
predictive, prescriptive, and prognostic guidance in order 
to perform accelerated preventive maintenance on heavy 
equipment. Employees then become part of the business 
development process, leveraging recommendations from 
VSHFLȴF�VRIWZDUH�DQG�VHQVRUV�

7KLV�UHIHUV�WR�WKH�ȴHOG�ZRUN�WKDW�FDUULHG�RXW�SK\VLFDOO\�E\�
technician. Although there could be enhancement from 
augmented robotic arms or other advanced machinery 
tools, this work includes case-by-case investigation and all 
WKH�DFW�LRQV�WDNHQ�DUH�VSHFLȴF��)RU�H[DPSOH��XQGHUZDWHU�
UHPRWH�RSHUDWLRQ�PDFKLQHV�FDQ�KHOS�WR�LQVSHFW�WKH�RVKRUH�
SODWIRUP�VFDROGV��EXW�ZH�VWLOO�QHHG�KXPDQ�WR�EH�WKH�SLORW�
remotely.

Monitor and adjust production processes 
or equipment for quality and productivity.

Receive predictive, prescriptive, and 
prognostic guidance in order to perform 
accelerated preventive maintenance on 
heavy equipment.

��It was highlighted that safety related tasks must be 
automated, for the employee security but also because 
of the potential impact an incident may have on the a 
society. A factory explosion due to a lack of regular 
controls for instance can be avoided. This type of 
incident can contaminate the water provision of cities 
for instance.

��A maintenance technician should get prepared for a 
deeper involvement with virtual augmentation, for 
example, dealing with early warning of equipment's 
integrity from its digital twin, or reviewing prescriptive 
suggestion of potential areas for inspection from virtual 
assistant powered by Al.

��Automation of monitoring and reporting process is a 
win-win for management level and frontline opera-
tions. The management will obtain most updated 
report in timely manner, the frontline workers will be 
relieved from the repetitive work with low satisfaction. 
The data archived can also be transformed as source 
for further Al development on machine maintenance.
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When can a task be disrupted?
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Should a task be automated?

How does the role change?

Maintenance Technician
(Advanced Manufacturing)
The maintenance technician serves as the frontline to 
maximize the performance of operation facilities in 
compliance with health, safety and enviroment policies 
and regulations. This role monitors and manages machin-
ery FRQGLWLRQ�LQ�WKH�ȴHOG��WURXEOH�VKRRWV�SUREOHPV�DQG�
performs repairs in collaboration with other functional 
teams and subject matter experts. This worker needs to 
execute necessary inspection as well as preventive/predic-
tive/risk-based maintenance actions. As their domain 
knowledge and experience grows over time, they can be 
promoted to maintenance engineer.

0%

25%

50%

75%

100%

What is valuable for the employee? „This task was one that motivated me, 
because it involves solving a problem, 
gives a sense of accomplishment.”

Figure 3: Transforming Jobs. This one-page transformation 
roadmaps lays out the technical and business possibilities for 
AI automation and disruption (left side of diagram), and the 
regulatory, social, professional, and human considerations for 
whether we should pursue those possibilities (right side of 
diagram). These are elaborated in the paragraphs below. The 
full set of transformation maps can be accessed at the Live 
with AI website. This work was recognised in Singapore’s 
National AI strategy as an example of how we can build a 
trusted and progressive environment for AI that balances 
citizen interests and commercial innovation needs.

perfect match

Repair and maintain equipment, making 
emergency adjustments or assisting with 
major repairs as necessary

Repair and maintain equipment, making 
emergency adjustments or assisting with 
major repairs as necessary
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Should be automated

Should augment humans

Should remain in human hands

Now 1–2
years 3–5 years 5–10 years 10–20 years Beyond

Prescriptive analytics began with condition-based triggers to 
create a proactive maintenance program, vs calendar-based 
preventative maintenance. Applied with Al, prescriptive 
bridges the gap between anomaly detection and the actions 
needed for resolution – enhancing workforce productivity 

and improving safety, reliability, quality and security and 
potentially saving millions of dollars through early catches. 
This task could be 50% automated in the next 5–10 years, 
decreasing the time spent on this in the future.

The work process for daily monitoring and adjustment 
can be tedious and cause fatigue for the technician. The 
monitoring, reporting and standard operation adjustment 
should be automated to relieve the human resource for 
PRUH�FUHDWLYH�DQG�HHFWLYH�WDVNV�

Thanks to Machine Learning and process mining, early 
warning insights can be delivered to the employees – they 
can leverage the rich database of maintenance and receive 
predictive, prescriptive, and prognostic guidance in order 
to perform accelerated preventive maintenance on heavy 
equipment. Employees then become part of the business 
development process, leveraging recommendations from 
VSHFLȴF�VRIWZDUH�DQG�VHQVRUV�

7KLV�UHIHUV�WR�WKH�ȴHOG�ZRUN�WKDW�FDUULHG�RXW�SK\VLFDOO\�E\�
technician. Although there could be enhancement from 
augmented robotic arms or other advanced machinery 
tools, this work includes case-by-case investigation and all 
WKH�DFW�LRQV�WDNHQ�DUH�VSHFLȴF��)RU�H[DPSOH��XQGHUZDWHU�
UHPRWH�RSHUDWLRQ�PDFKLQHV�FDQ�KHOS�WR�LQVSHFW�WKH�RVKRUH�
SODWIRUP�VFDROGV��EXW�ZH�VWLOO�QHHG�KXPDQ�WR�EH�WKH�SLORW�
remotely.

Monitor and adjust production processes 
or equipment for quality and productivity.

Receive predictive, prescriptive, and 
prognostic guidance in order to perform 
accelerated preventive maintenance on 
heavy equipment.

��It was highlighted that safety related tasks must be 
automated, for the employee security but also because 
of the potential impact an incident may have on the a 
society. A factory explosion due to a lack of regular 
controls for instance can be avoided. This type of 
incident can contaminate the water provision of cities 
for instance.

��A maintenance technician should get prepared for a 
deeper involvement with virtual augmentation, for 
example, dealing with early warning of equipment's 
integrity from its digital twin, or reviewing prescriptive 
suggestion of potential areas for inspection from virtual 
assistant powered by Al.

��Automation of monitoring and reporting process is a 
win-win for management level and frontline opera-
tions. The management will obtain most updated 
report in timely manner, the frontline workers will be 
relieved from the repetitive work with low satisfaction. 
The data archived can also be transformed as source 
for further Al development on machine maintenance.

Co
nf

er
 w

ith
 p

er
so

nn
el

 to
re

so
lv

e 
pr

ob
le

m
s

Pr
ep

ar
e 

pr
od

uc
tio

n 
re

po
rt

s
fo

r 
m

an
ag

em
en

t

Ke
ep

 e
qu

ip
m

en
t r

ec
or

ds
 o

f
m

ai
nt

en
an

ce
 a

nd
 r

ep
ai

r

Co
nf

er
 w

ith
 e

ng
in

ee
rs

 to
re

so
lv

e 
pr

ob
le

m
s

M
on

ito
r 

an
d 

ad
ju

st
 p

ro
ce

ss
es

fo
r 

qu
al

ity
 a

nd
 p

ro
du

ct
iv

ity

Co
or

di
na

te
 s

hu
td

ow
ns

 a
nd

m
aj

or
 p

ro
je

ct
s

'
HW
HU
P
LQ
H�
P
RV
W�H


HF
WLY
H

ar
ra

ng
em

en
t o

f o
pe

ra
tio

ns

Ev
al

ua
te

 E
qu

ip
m

en
t t

o
en

su
re

 c
om

pl
ia

nc
e

Pe
rf

or
m

 p
re

ve
nt

at
iv

e 
m

ai
nt

en
an

ce
on

 h
ea

vy
 e

qu
ip

m
en

t

Pe
rf

or
m

 r
ou

tin
e 

m
ai

nt
en

an
ce

on
 e

qu
ip

m
en

t

O
ve

rs
ee

 m
ac

hi
ne

s 
an

d 
eq

ui
pm

en
t

to
 e

ns
ur

e 
th

ei
r 

pr
op

er
 in

st
al

la
tio

n
an

d 
fu

nc
tio

ni
ng

Co
m

pi
le

 o
pe

ra
tio

na
l o

r
pe

rs
on

ne
l r

ec
or

ds

Co
nf

er
 w

ith
 s

up
er

vi
so

rs
 to

co
or

di
na

te
 w

or
k 

ac
tiv

iti
es

D
ir

ec
t a

ct
iv

iti
es

 o
f w

or
ke

rs

Re
pa

ir
 a

nd
 m

ai
nt

ai
n 

eq
ui

pm
en

t

When can a task be disrupted?

Ca
n 

a 
ta

sk
 b

e 
au

to
m

at
ed

?

Should a task be automated?

How does the role change?

Maintenance Technician
(Advanced Manufacturing)
The maintenance technician serves as the frontline to 
maximize the performance of operation facilities in 
compliance with health, safety and enviroment policies 
and regulations. This role monitors and manages machin-
ery FRQGLWLRQ�LQ�WKH�ȴHOG��WURXEOH�VKRRWV�SUREOHPV�DQG�
performs repairs in collaboration with other functional 
teams and subject matter experts. This worker needs to 
execute necessary inspection as well as preventive/predic-
tive/risk-based maintenance actions. As their domain 
knowledge and experience grows over time, they can be 
promoted to maintenance engineer.
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What is valuable for the employee? „This task was one that motivated me, 
because it involves solving a problem, 
gives a sense of accomplishment.”

Figure 3: Transforming Jobs. This one-page transformation 
roadmaps lays out the technical and business possibilities for 
AI automation and disruption (left side of diagram), and the 
regulatory, social, professional, and human considerations for 
whether we should pursue those possibilities (right side of 
diagram). These are elaborated in the paragraphs below. The 
full set of transformation maps can be accessed at the Live 
with AI website. This work was recognised in Singapore’s 
National AI strategy as an example of how we can build a 
trusted and progressive environment for AI that balances 
citizen interests and commercial innovation needs.

perfect match

Repair and maintain equipment, making 
emergency adjustments or assisting with 
major repairs as necessary

Repair and maintain equipment, making 
emergency adjustments or assisting with 
major repairs as necessary

��� $SVOH\��+ROO\�/\QQ��1RUDNPDO�+DNLP�%LQ�
1RUKDVKLP��=L�$Q�*DOY\Q�*RK��5DGKD�9LQRG��
:HH�.LDW�/LP�b(OHRQRUH�)HUUH\URO�$OHVL��3LHUUH�
5RELQHW��0LQJ�/Lb*ULGHO��DQG�.LQJ�:DQJ�
3RRQ�b������Ȋ$Ζ�DQG�:RUN��(TXDO�WR�WKH�7DVN�ȋ�
/LYH�ZLWK�$Ζ������:KLWH�3DSHU��+RZ�WR�HPSRZHU�
KXPDQV�DPLG�WKH�ULVH�RI�DUWLȴFLDO�LQWHOOLJHQFH�
LQ�VRFLHW\,b��Ȃ����6LQJDSRUH��/LYH�ZLWK�$Ζ�

��� 6HH�/LYH�:LWK�$Ζ���KWWS���OLYHZLWKDL�RUJ�UHDG�OLYH� 
ZLWK�DL�ZKLWH�SDSHU��������

31� 6HH�6PDUW�1DWLRQ�6LQJDSRUH���KWWSV���
ZZZ�VPDUWQDWLRQ�JRY�VJ�ZK\�6PDUW�
1DWLRQ�1DWLRQDO$Ζ6WUDWHJ\��
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IQ�WKLV�UHVHDUFK�SDUWQHUVKLS��ZH�EURNH�GRZQ�HLJKW�MREV�DFURVV�IRXU�GLYHUVH�VHF-
WRUV�LQWR�WKHLU�FRQVWLWXHQW�WDVNV��7KH�DVVHVVPHQW�JDYH�XV�D�PDS�RI�ZKLFK�WDVNV�FDQ�EH�
automated, the degree to which each of these tasks can be automated, and when they 
FDQ�EH�DXWRPDWHG��VHH�OHIW�RI�GLDJUDP��

After completing this assessment, for the tasks that could be automated, we 
discussed whether they should be augmented or left in human hands instead (see 
ULJKW�RI�GLDJUDP���7KLV� LV�DQ�LPSRUWDQW�FRQVLGHUDWLRQ��HVSHFLDOO\�ZKHQ�WKH�WDVN�WKDW�
ZLOO�EH�DXWRPDWHG�LV�D�FRUH�KXPDQ�FDSDELOLW\�IRU�WKH�FRPSDQ\��:H�KDYH�SRLQWHG�RXW�
LQ�SUHYLRXV�UHVHDUFK�WKDW�ZKLOH�WHFKQRORJ\�FDQ�LPSURYH�WKH�VSHHG��DFFXUDF\�DQG�Hɝ-
ciency of how workers think and work, prolonged use of technology can also weaken 
ZRUNHUVȇ�FDSDELOLWLHV�RYHU�WLPH�32�)RU�H[DPSOH��ZKHQ�ZH�DXWRPDWH�FRJQLWLYH�WDVNV�VXFK�
DV�VROYLQJ�SUREOHPV�DQG�PDNLQJ�GHFLVLRQV��ZH�ULVN�GLPLQLVKLQJ�RXU�XQDVVLVWHG�DELOLW\�
WR�ȊWUDQVODWH�LQIRUPDWLRQ�LQWR�NQRZOHGJH�DQG�NQRZOHGJH�LQWR�NQRZ�KRZȋ�33 This has 
EHHQ�IRXQG�WR�EH�WKH�FDVH�DFURVV�PDQ\�MREV�DQG�VHFWRUV��7KHVH�LQFOXGH�DFFRXQWLQJ��
ȴQDQFLDO�WUDGLQJ��ZD\�ȴQGLQJ�*36�QDYLJDWLRQ��DUFKLWHFWXUDO�SUDFWLFH��JDPH�SOD\LQJ��
SURJUDPPLQJ��UHDGLQJ��VSHOOLQJ��DQG�WKH�HHFW�RQ�RXU�PHPRU\�RI�WKH�HDVH�RI�WDNLQJ�
SKRWRJUDSKV�DQG�FRQGXFWLQJ�RQOLQH�VHDUFKHV��H�J���ZH�DUH�PRUH�OLNHO\�WR�IRUJHW�FHUWDLQ�
H[SHULHQFHV�DQG�IDFWV���� By using the granularity of tasks to discuss what to automate, 
DXJPHQW��RU�OHDYH�LQ�KXPDQ�KDQGV��ZH�DUH�EHWWHU�DEOH�WR�GHWHUPLQH�VSHFLȴFDOO\�WKH�
tasks and technologies wherein we can strengthen instead of diminish the workers’ 
FDSDELOLWLHV�WR�GR�WKHLU�MREV�ZHOO�

IQ�DGGLWLRQ��WKH�WDVN�DSSURDFK�LV�XVHIXO�IRU�DOLJQLQJ�WKH�HTXDOO\�LPSRUWDQW�FRQ-
VLGHUDWLRQ�RI�ZKDW�HPSOR\HHV�DQG�PDQDJHUV�YDOXH��:H�KDYH�IRXQG�WKDW�WKHUH�FDQ�EH�
GLVDJUHHPHQW�RQ�WKLV�DV�WKH�WZR�SDUWLHV�RIWHQ�XQGHUVWDQG�WKH�QDWXUH�RI�D�MRE�YHU\�GLI-
IHUHQWO\�IURP�HDFK�RWKHU��%\�XVLQJ�D�WDVN�DSSURDFK��ZH�DUH�DEOH�WR�SLQSRLQW�VSHFLȴFDOO\�
ZKHUH�WKHUH�DUH�GLHUHQFHV��GRZQ�WR�WKH�WDVN�OHYHO��7KDW�OHYHO�RI�GHWDLO�PDNHV�WKHP�
FOHDU�DQG�FRQFUHWH�WR�DOO�SDUWLHV�LQYROYHG��LPSURYLQJ�FRPPXQLFDWLRQV�DQG�VXEVHTXHQW�
DOLJQPHQW��

0HHWLQJ�3ROLF\�2EMHFWLYHV

We can combine the transition and transformation applications described 
DERYH�LQWR�PXOWL�VWDJH�SDWKZD\V��$W�WKH�VDPH�WLPH��EHFDXVH�ZH�FDQ�GR�WKHVH�YLD�DQ�
DOJRULWKP��ZH�FDQ�EXLOG�D�VHULHV�RI�PXOWL�VWDJH�SDWKZD\V�WR�KHOS�DFKLHYH�PHGLXP��WR�
ORQJ�WHUP�VRFLR�HFRQRPLF�DQG�HQYLURQPHQWDO�
REMHFWLYHV��7KHVH�SDWKZD\V�FDQ�LQ�WXUQ�EH�WKH�
EDVLV�IRU�HQJDJLQJ�FLWL]HQV�DQG�ZRUNHUV�DW�D�
JUDQXODU�OHYHO��EHFDXVH�WKH\�DUH�DW�WKH�OHYHO�
RI�WDVNV��RQ�WKH�IXWXUH��&KDQJHV�DULVLQJ�IURP�
WKHVH�HQJDJHPHQWV�ZLWK�WKRVH�PRVW�DHFWHG�
can be fed back into the algorithms to chart 
a new series of pathways that becomes the 
QHZ�EDVLV�IRU�VXEVHTXHQW�HQJDJHPHQWV�

32� 3RRQ��.LQJ�:DQJ��+\RZRQ�/HH��:HH�.LDW�/LP��
5DMHVK�(ODUD�0RKDQ��<RXQJMLQ�0DULH�&KDH��
*D\DWKUL�%DODVXEUDPDQLDQ��$DURQ�:DL�.HHW�
<RQJ��DQG�5D\PRQG�:HL�:HQ�<HRQJ�b������
Living Digital 2040: Future of Work, Education 
and Healthcare��6LQJDSRUH��:RUOG�6FLHQWLȴF�

33� &DUU��1LFKRODV�b������7KHb*ODVVb&DJH�b:KHUH�
Automation is Taking Us�b1HZb<RUN�b:�ɋ:��
1RUWRQ�	�&RPSDQ\��

��� %DODVXEUDPDQLDQ��*D\DWKUL��+\RZRQ�/HH��.LQJ�
:DQJ�3RRQ��:HH�.LDW�/LP��DQG�:DL�.HHW�<RQJ��
������Ȋ7RZDUGV�HVWDEOLVKLQJ�GHVLJQ�SULQFLSOHV�IRU�
EDODQFLQJ�XVDELOLW\�DQG�PDLQWDLQLQJ�FRJQLWLYH�DELO-
LWLHV�ȋ�ΖQWHUQDWLRQDO�&RQIHUHQFH�RI�'HVLJQ��8VHU�
([SHULHQFH��DQG�8VDELOLW\���Ȃ����&KDP��6SULQJHU��
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In our ongoing work, these include:

1 &KDUWLQJ�SDWKZD\V�EHWZHHQ�GLVUXSWHG�MREV�WR�MREV�HQYLVLRQHG�E\�D�FRPSDQ\�
RU�FRXQWU\��H�J���D�IXWXUH�KHDOWKFDUH�V\VWHP��D�PRUH�VXVWDLQDEOH�HFRQRP\�
HWF����7KH�SDWKZD\V�FDQ��LQ�WXUQ��EH�XVHG�E\�ZRUNHUV��FRPSDQLHV��DQG�JRYHUQ-
PHQW�DJHQFLHV�WR�SUHSDUH�WKH�ZRUNIRUFH�IRU�WKDW�HQYLVLRQHG�IXWXUH� 

2 &KDUWLQJ�EL�GLUHFWLRQDO�SDWKZD\V�EHWZHHQ�VDODULHG�HPSOR\PHQW�DQG�JLJ�ZRUN��
This expands options for workers who might alternate between these two 
PRGHV�RI�ZRUN�DV�D�FDUHHU�FKRLFH��OLIH�FKRLFH��H�J���\RXQJ�SDUHQWV��WHPSRUDU\�
FDUHJLYHUV�HWF����DQG�RU�DV�FKRLFH�IRUFHG�XSRQ�WKHP�E\�FLUFXPVWDQFHV��H�J���
ZKHQ�WKH\�ORVH�WKHLU�MREV�RU�JLJ�ZRUN�DQG�QHHG�DQ�DOWHUQDWLYH�WR�WLGH�WKHP�
WKURXJK���7KHVH�EL�GLUHFWLRQDO�SDWKZD\V�FDQ�EH�GHVLJQHG�WR�PD[LPLVH�WKH�
possibility that they complement each other so that workers can use them in 
FRPELQDWLRQ�WR�VHFXUH�EHWWHU�IXWXUH�RSSRUWXQLWLHV�

Ensuring Well-Being

As technology, globalisation, and crises change what we do in the workplace, 
WKHVH�VKLIWV�ZLOO�DHFW�RXU�ZHOO�EHLQJ�WRR�35 Current employee well-being research 
WHQGV�WR�VWXG\�ZHOO�EHLQJ�DW�WKH�HQWLUH�MRE�OHYHO��ΖQ�RXU�RQJRLQJ�ZRUN��ZH�XVH�RXU�WDVN�
DSSURDFK�WR�H[WHQG�WKH�FRQYHQWLRQDO�PRGHOV�RI�EXUQRXW�DQG�PRWLYDWLRQ�WR�WKH�WDVN�
OHYHO��2XU�SUHOLPLQDU\�ZRUN�VXJJHVWV�WKDW�ZLWK�D�WDVN�DSSURDFK��ZH�DUH�DEOH�WR�GHYHORS�
D�GHHSHU�XQGHUVWDQGLQJ�RI�ZKDW�ZRUNHUV�ȴQG�HQHUJLVLQJ�DQG�H[KDXVWLQJ��7KHVH�LQ�WXUQ�
PDNH�LW�SRVVLEOH�IRU�XV�WR�GHVLJQ�LQWHUYHQWLRQV�WKDW�DUH�PRUH�WDUJHWHG�LQ�LPSURYLQJ�
HPSOR\HH�ZHOO�EHLQJ�36

Building a Task-Skills Stack

We are able to apply our task approach across a wide spectrum of applications 
EHFDXVH�ZH�KDYH�EHHQ�EXLOGLQJ�D�WDVN�VNLOOV�ȊGDWDEDVH�VWDFNȋ��ΖQ�WKLV�WDVNV�VNLOOV�VWDFN��
ZH�GUDZ�RQ�WKH�OHVVRQV�RI�WKH�86$�21(7�37�:H�VWDQGDUGLVH�WKH�GHȴQLWLRQV�RI�WDVNV�
DFURVV�MREV��VNLOOV��DQG�FRPSHWHQFLHV��7KHVH�WDVNV�DUH�VSHFLȴHG�WR�PXOWLSOH�OHYHOV�RI�
GHWDLOV��IURP�WDVNV�VSHFLȴF�WR�D�SDUWLFXODU�MRE�WR�WDVNV�VKDUHG�E\�D�ODUJH�QXPEHU�RI�
MREV�DFURVV�WKH�HFRQRP\��ΖQ�DGGLWLRQ��ZH�DUH�LQ�WKH�SURFHVV�RI�DOLJQLQJ�RXU�GDWD�ZLWK�
a growing number of data and informa-
tion sources, such as the employment 
and labour data found in companies and 
JRYHUQPHQWV��

By using AI and our tasks-skills 
stack, we can easily aggregate the worker- 
OHYHO�GDWD�DQG�LQIRUPDWLRQ�DW�WKH�FRP-
SDQ\�DQG�VHFWRU� OHYHOV��3ROLF\�PDNHUV��
company leaders, and union leaders can 
VXEVHTXHQWO\�XVH�WKHVH�KLJKO\�JUDQXODU�

��� *RK��=L�$Q�*DOY\Q��������Ȋ&DQ�2XU�:HOO��%HLQJbDW�
:RUN�%H�ΖPSURYHG�LQ�WKH�$JH�RI�$Ζ"ȋb/LYHbZLWK�
$Ζ������:KLWH�3DSHU��+RZ�WR�(PSRZHUb+XPDQV�
DPLG�WKH�5LVH�RI�$UWLȴFLDO�ΖQWHOOLJHQFHbLQb�6RFLHW\��
��Ȃ����6LQJDSRUH��/LYH�ZLWK�$Ζ�

��� *RK�b=L�$Q�*DOY\Q��1RUDNPDO�+DNLP�%LQ�1RUKDVKLP��
5DGKD�9LQRG��+ROO\�/\QQ�$SVOH\��'HYHVK�1DUD\DQDQ���
=KL�0LQJ�=DFK�7DQ��DQG�.LQJ�:DQJ�3RRQ��������
Ȋ'HYHORSPHQW�RI�D�1RYHO�0HWKRG�WR�$SSO\�WKH�-RE�
'HPDQGV�5HVRXUFHV�0RGHO�LQ�-RE�7DVNV�ȋ�ΖQVWLWXWH�
RI�:RUN�3V\FKRORJ\�ΖQWHUQDWLRQDO�&RQIHUHQFH��
8QLWHG�.LQJGRP��ΖQVWLWXWH�RI�:RUN�3V\FKRORJ\��b

��� 7KH�86$�2FFXSDWLRQDO�ΖQIRUPDWLRQ�1HWZRUN�LV�D�
IUHH�GLJLWDO�GDWDEDVH�ZLWK�RFFXSDWLRQDO�GHȴQLWLRQV�
IRU�XVH�E\�FLWL]HQV��FRPSDQLHV��DQG�SROLF\�PDNHUV��
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DJJUHJDWLRQV�WR�GHVLJQ�WKH�RUJDQLVDWLRQDO�VWUDWHJLHV�DQG�JRYHUQPHQW�SROLFLHV�QHHGHG�
WR�KHOS�ZRUNHUV�ZLWKVWDQG�DQG�ZHDWKHU�GRZQWXUQV�DQG�GLVUXSWLRQV��

At the same time, we keep the human in the loop as we build our tasks-skills 
VWDFN��:H�VWDUW�ZLWK�WKH�GHȴQLWLRQV�DQG�PDSSLQJV�DOUHDG\�LGHQWLȴHG�LQ�UHVHDUFK��VXFK�
DV�LQ�WKH�ȴHOGV�RI�RFFXSDWLRQDO�SV\FKRORJ\�DQG�ODERXU�HFRQRPLFV��$V�ZH�XQGHUVWDQG�
WKDW�ZRUN�� MREV��VNLOOV��DQG�WDVNV�DUH�PXOWL�IDFHWHG��ZH�WKHQ�YHULI\�DQG�YDOLGDWH�GDWD�
DJDLQVW�ZRUNHU�H[SHULHQFHV��HQJDJLQJ�ZRUNHUV�DV�SDUW�RI�WKH�SURFHVV��)RU�H[DPSOH��
HYHQ�WKRXJK�ZH�DUH�XVLQJ�$Ζ�DQG�GLJLWDOLVLQJ�WKH�FKDUWLQJ�RI�SDWKZD\V��ZH�DXJPHQW�
WKHVH�ZLWK�KXPDQ�H[SHUWLVH�IRU�WKH�XQLTXH�FRQWH[WXDO�NQRZOHGJH�VSHFLȴF�WR�GLHUHQW�
MREV�DQG�VHFWRUV��7KHVH�DOVR�PHDQ�WKDW�ZH�UHWDLQ�FRQWURO�RYHU�WKH�$Ζ��HQVXULQJ�LW� LV�
EHQHȴFLDO�DQG�WKDW�LW�VHUYHV�REMHFWLYHV�IRFXVHG�RQ�PHHWLQJ�KXPDQ�QHHGV�38

��� 5XVVHOO��6WXDUW�b������Human Compatible: 
$UWLȴFLDO�ΖQWHOOLJHQFHbDQGbWKHb3UREOHPbRIb&RQWURO��
/RQGRQ��3HQJXLQ��
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OXU�WDVN�DSSURDFK�EXLOGV�RQ�WKH�UHVHDUFK�HYLGHQFH�RQ�WKH�JURZLQJ�UROH�RI�WDVNV�
LQ�WKH�IXWXUH�RI�ZRUN��7KURXJK�RXU�SDUWQHUVKLSV�ZLWK�XQLRQV�DQG�FRPSDQLHV��ZH�KDYH�
DWWHPSWHG�WR�DGYDQFH�WKH�WKHRULHV�DQG�DSSOLFDWLRQ�RI�WKRVH�WKHRULHV�DQG�UHODWHG�FRQ-
FHSWV�IRXQG�LQ�WKH�UHVHDUFK�OLWHUDWXUH�

OXU�WDVN�DSSURDFK�FRPSOHPHQWV�WKH�LQYHVWPHQWV�LQ�VNLOOV�WKDW�PDQ\�ZRUNHUV��
FRPSDQLHV��DQG�FRXQWULHV�KDYH�PDGH��ΖQ�IDFW��ZH�EHOLHYH�LW�LQFUHDVHV�WKH�YDOXH�RI�WKRVH�
LQYHVWPHQWV��%HFDXVH�MREV�DUH�QRZ�GLVUXSWHG�WDVN�E\�WDVN��DQG�QRW�MRE�E\�MRE�RU�VNLOO�
E\�VNLOO��WDVNV�SURYLGH�WKH�ULJKW�XQLW�RI�DQDO\VLV�WR�SLQSRLQW�WKH�VNLOOV�ZH�QHHG�IRU�WKH�
IXWXUH��DQG�KRZ�RXU�MREV�DUH�FKDQJLQJ�DV�D�UHVXOW�

AULVLQJ�IURP�WKH�DERYH��WKHUH�DUH�DW�OHDVW�WKUHH�UHFRPPHQGDWLRQV�WKDW�SROLF\�
PDNHUV�LQ�JRYHUQPHQWV�DQG�VWUDWHJLVWV�LQ�FRPSDQLHV�FRXOG�FRQVLGHU�

TKH�ȴUVW�LV�WR�FROOHFW��LQFRUSRUDWH��DQG�LQWHJUDWH�KLJK�TXDOLW\�DQG�FRPSUHKHQVLYH�
task data into the work-related data that countries, cities, and companies are already 
FROOHFWLQJ��VXFK�DV�HPSOR\PHQW�QXPEHUV�� MREV��VNLOOV��DQG�FRPSHWHQFLHV���7KH�WDVNV�
VKRXOG�EH�FROOHFWHG�DFFRUGLQJ�WR�D�VWDQGDUGLVHG�WD[RQRP\�IRUPDW��DQG�WDNH�IXOO�DGYDQ-
WDJH�RI�WKH�LQIRUPDWLRQ�DQG�WRROV�WKDW�DUH�DOUHDG\�GLJLWDOO\�DYDLODEOH�

The second is to apply the task approach to the re-skilling and upskilling of 
workers, whether these are within the workers’ industries/professions or across other 
LQGXVWULHV�SURIHVVLRQV��$SSO\LQJ�WKH�WDVN�DSSURDFK�IRU�UH�VNLOOLQJ�DQG�XSVNLOOLQJ�ZRXOG�
LQFOXGH�EUHDNLQJ�GRZQ�WKH�UH�VNLOOLQJ�DQG�XSVNLOOLQJ�MRXUQH\V�LQWR�WKH�JUDQXODULW\�RI�
WDVNV�VR�WKDW�ZRUNHUV�FDQ�FOHDUO\�VHH�WKH�VWHSV�WKH\�QHHG�WR�WDNH��7KH�WUDLQLQJbȂ�ZKHWKHU�
GRQH�IRUPDOO\�RU�RQ�WKH�MREbȂ�FDQ�DOVR�EH�RSWLPLVHG�IRU�WKHVH�MRXUQH\V��7KH�FXPXODWLYH�
HHFW�VKRXOG�UHGXFH�WKH�EDUULHUV�DQG�GLɝFXOWLHV�WKDW�ZRUNHUV�RIWHQ�IDFH�LQ�UH�VNLOOLQJ�
DQG�XSVNLOOLQJ�

TKH�WKLUG�UHFRPPHQGDWLRQ�LV�WR�LQQRYDWH�LQ�ERWK�WKH�UHVHDUFK�LQWR�DQG�DSSOL-
FDWLRQ�RI�WKH�WDVN�DSSURDFK��7KH�JUDQXODULW\�RI�WDVNV�JLYHV�LW�D�PRGXODULW\�WKDW�PDNHV�
LW�SRVVLEOH�WR�WXUQ�WDVNV�LQWR�EXLOGLQJ�EORFNV�IRU�LPSURYLQJ�H[LVWLQJ�DQG�FUHDWLQJ�QHZ�
GHVLJQV�RI�ZRUN��%HVLGHV�WKH�SRVVLELOLWLHV�SDLQWHG�HDUOLHU��ZH�FDQ�IRU�H[DPSOH�DOVR�
look into new combinations of tasks that make work more meaningful, and/or that 
VWUHQJWKHQ�ZRUNHUVȇ�UHVLOLHQFH�WR�XQFHUWDLQW\��ΖQ�GRLQJ�VR��FRPSDQLHV��FLWLHV��DQG�FRXQ-
WULHV�FDQ�EHWWHU�UH�GHVLJQ�H[LVWLQJ�ZRUN�DQG�GHVLJQ�QHZ�ZRUN�

5Conclusion
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AV�ZH�KDYH�GHWDLOHG�LQ�WKH�SUHFHGLQJ�SDUDJUDSKV��WKLV�LV�MXVW�WKH�EHJLQQLQJ��:H�
FDQ�FKDUW�FOHDU�DQG�FRQFUHWH�WUDQVLWLRQ�SDWKZD\V�EHWZHHQ�GLVUXSWHG�MREV�WR�QHZ�DQG�
RWKHU�MREV�DQG�VHFWRUV��HVSHFLDOO\�LQ�D�FULVLV��:H�FDQ�VXEVHTXHQWO\�WUDQVIRUP�WKH�MREV�
to strengthen human capability in the tasks that matter the most to worker, company, 
DQG�QDWLRQDO�HFRQRPLF�SHUIRUPDQFH��:H�FDQ�HQVXUH�WKHVH�MREV�SURWHFW�WKH�ZHOO�EHLQJ�
RI�WKH�ZRUNHUV�DV�WKH\�JUDSSOH�ZLWK�WKH�FKDQJHV��)LQDOO\��ZH�FDQ�GHVLJQ�MREV�WR�DFKLHYH�
QRW�MXVW�VKRUW�WHUP�JRDOV��EXW�DOVR�PHGLXP��WR�ORQJ�WHUP�VRFLR�HFRQRPLF�DQG�HQYLURQ-
PHQWDO�REMHFWLYHV�

With the use of digital technologies, AI, and a tasks-skills stack, our task approach 
FDQ�EH�IDVWHU��PRUH�YHUVDWLOH�DQG�PRUH�VFDODEOH�FRPSDUHG�WR�FRQYHQWLRQDO�DSSURDFKHV��
0RVW�LPSRUWDQWO\��EHFDXVH�ZH�HPSKDVLVH�WKH�KXPDQ�LQ�WKH�ORRS��ZH�FDQ�XVH�WKH�WDVN�
DSSURDFK�WR�HPSRZHU�ZRUNHUV�DQG�WR�GHVLJQ�D�QHZ�DQG�KXPDQLVWLF�IXWXUH�RI�ZRUN��
2QH�WKDW�KHOSV�ZRUNHUV�ZHDWKHU�FULVLV�DQG�GLVUXSWLRQ�LQ�WKHVH�XQFHUWDLQ�WLPHV�
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